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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,  (QopmMupyemMoe TOpH  HU3YyUYEHUU
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 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoM obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHRIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupOBaHUE NPEICTaBICHHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

GopmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(opMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIaJeTh METOAAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX 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  KOOpPAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJEP)KAaTEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IpOrpaMMBbl, pacCTpeNeNEHHbIM M0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus nans  nuddepeHnmanuu  0oOyd4eHHS, TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas IMPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



Cornacno yue6Horo mnana MBOY Bonbmunckoit COLI Ha 2025-2026 yu. rog Ha
uzydyeHue yuyeoHoro npeamera «I'eometpusi» B 10 knacce orogutcs 101 vac (u3
pacuera 3 yyeOHBIX Yaca B HEJIEI0). YUUThIBas KaJeHIapHblid yueOHbIN rpaduk
mkoJel Ha 2025-2026 y4. rog nanHas pabouas nporpamMmma coctapiieHa Ha 99
yacoB. B cBsi3u ¢ Beixogubimu qasiMu 1.05,8.05 pabouast mporpamma cokparieHa
Ha 2 yaca 3a cueT yrioTHeHus TeM. CoJiep>kanue paboueil mporpaMmbl
peanusyeTrcs B IOJIHOM 00beME.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpemmBaroniuxcs
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 CBOWICTBAa NapayIeNbHOrO MpoekTUpoBaHus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTYpbl HAa IJIOCKOCTH: TETpadlp, Mapajielenunes,
HOCTPOEHUE CEUEHUII.

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

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
IockocTent. Teopema o0 TpEX MEPIECHAUKYISAPAX.

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’sp, Kyo0. IlpencraBneHue o mNpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
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.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IECHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpecax 3JI0pOBOTO M 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BO€E BOCITUTAHNE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKONW KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenapl, IUIAHUPOBAHUE IOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cepbl YeIOBEYECKOW ESITeIILHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH MO0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpPEYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIlECCa, a TaKKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHS MO XOAY PEIICHHs 3a/JadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHIeHUH YYeOHBIX 3aJay, NPUHUMATH IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHS, OOMEH MHECHUH,
«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 PE3YJIBTATbBI

K xonmy 10 kiaccaoOyyaronuics HayIuTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e IPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

o KJTACCH(PUITMPOBATh B3aMMHOE PACIIONOKECHUE TPSIMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e CBOOOJTHO OTEPUPOBATH MOHSITUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMHU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

¢CBOOOJIHO  ONEpUPOBATH  MOHATUSAMH,  CBS3AHHBIMHM C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBITIOJIHATH IEUCTBUS HaJl BEKTOpaMH;

epelllaTh 3aJau4d Ha JO0Ka3aTeJbCTBO MATEMaTHYECKMX OTHOILIEHUH U
HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIIMYMH, NMPUMEHSS H3BECTHBIE METOMbI
IpY pEelIeHUH MaTeMaTHUYECKUX 3a/1ay MOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e [IPUMEHATHh NPOCTEUIINE MPOrpaMMHBIE CpPEICTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI U PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJIEKAaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATh HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTH4ecku Cc(hOpMyIHpPOBaHHOU
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUYECKUX BEJIMUHH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

e TU (DyHIAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

2.09

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

3.09

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

5.09

[TonsTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKarouecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

9.09

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

10.09

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

12.09

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC

16.09




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

17.09

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U MJIOCKOCTEH

19.09

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UX
pé6pa. N3o0paxeHnune nepecedeHms
ITOJTy4EHHBIX IIIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

23.09

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceyeHus
MOJIYY€HHBIX IIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HBIMU LIBETaMU

24.09

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceyeHms
MOJTyYCHHBIX TUIOCKOCTEH. PackpamniBanue
MMOCTPOCHHBIX CEUCHUI pa3HBIMU IIBETaAMU

26.09

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTel. PackparBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU

3.09

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

1.10




15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

3.10

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

7.10

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

8.10

18

[TocTpoenune cedenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

10.10

19

[TocTpoenne ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MIOCTPOCHHUS

14.10

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

15.10

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

17.10

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

21.10




23

KonTpoabHnas pabora Ne 1 ""Axkcuombl
crepeomerpun. Ceuenus"

22.10

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemnBarOIUXCs
npsMbIX. [lapamiensHble IpsMble B
MIPOCTPaHCTBE

24.10

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajyIeIbHBIX MPSIMBIX TIOCKOCTHIO

7.11

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaiebHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

11.11

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M3o00paxkeHune pa3HbIX
(buryp B mapauienbHON MPOCKITUU

12.11

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY NPSIMbIMU

14.11

29

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

18.11

30

IloHsTHs: napajisieJIbHOCTb HpﬂMOﬁ n
TIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.

19.11




CpoiicTBa NapayuIeIbHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

21.11

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

15.11

33

[TapannenpHast mpoeKuKs, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napamenenumnena. CBoncTBa
napajuiefienune1a u Ipu3Mbl

26.11

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMIIOCKOCTEH

28.11

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

2.12

36

CBolicTBa napauielibHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH NMPSIMBIX TIEPECCUCHUS
MIPH TEPECEUEHUN ABYX MapalljiebHbIX
IJIOCKOCTEHN TpeThen

3.12

37

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSAMOIL C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU

5.12




38

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

9.12

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

10.12

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

12.12

41

Boruncnenue 1iaMH OTpe3KoB B KyOe 1
MIPSIMOYTOJIBHOM ITapajuIeIenuIe1e

16.12

42

[lepneHUKyYISIPHOCTD NPAMOU U
mockocTH. [Ipu3Hak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

17.12

43

[lepneHMKyYISIPHOCTD PAMOU 1
mwiockocTH. [Ipu3Hak
NEPIECHIUKYIIPHOCTH MPSAMOU U
IIJIOCKOCTH

19.12

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

23.12

45

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

24.12

46

IInockocTtu u MEPNECHAUKYIIAPHBIC UM
IIPpsAMBIC B MHOT'OI'PaHHHUKAX

26.12

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsspa U3 TOUYKN Ha

PSIMYIO

30.12

48

[leprieHAUKyISAp U HAKJIOHHASL.

9.01




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nepHeHANKYIApax

49 13.01
(npsimast 1 0OpaTHas)
Teopema o TpEX nepHeHANKYIApax

50 14.01
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpenBaromuMHUCs 16.01
MIPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MOMOIIBIO NEPHEHINKYIISIPHBIX 20.01
IIJIOCKOCTEMN

53 OpToroHaibHOE POCKTUPOBAHNE 21.01
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUWJILHON MTUPAMUJIBI C TIOMOIIIBIO 23.01
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON MTUPAMUJIBI C TIOMOIIIBIO 27.01
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [1mockocT 28.01
CUMMETpU B MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U 3001
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér 3.02
PacCTOSHHUN OT TOUKH JI0 IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOTPaHHUKH. Pacyér 4.0
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYIISAPHI: 6.02




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

10.02

62

Kontpoabnasi padora Ne 2 "B3aumHoe
pacnoJiokeHne NPSIMbIX U MJIOCKOCTel B
npocrpascrse"

11.02

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

13.02

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

17.02

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKAX

18.02

66

JByrpanHubiii yroj. CBOHCTBO JIMHEHMHBIX
YIJI0B IBYTPaHHOIO yria

20.02

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

24.02

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

25.02

69

[IpsiMoyrombHbIN Napauienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesienumnea

27.02

70

TeopeMa 0 AUaroHaJii npsAmMoyroJibHOTO

3.03




Iapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

4.03

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaxX

6.03

73

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

10.03

74

PaccrosiHme OT TOUKH JT0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH

11.03

75

BrrunciieHue paccTosIHUI MEXK Ty
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO EPIIEHIUKYISIPHON MIOCKOCTH

13.03

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

17.03

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

18.03

78

KonTtpoabHnas pagora Ne 3 "VYrisl u
paccrosinus"

20.03

79

CucremaTtuzanus 3HaHuN "MHOTrOrpaHHUK
U €ro 3JIEMEHTHI"

3.04

80

[Iupamupa. Buasl nupamun. [Ipasunbaas
nupamuja

7.04




[Ipusma. IIpsAmas 1 HaKJIOHHAS TIPU3MBI.

81 1 8.04
[IpaBunbHas npusma

82 [Tpsamoit HapaJIJIUeJIeHI/IHezI, 1 10.04
MPSIMOYTOJIBHBIN MapajuieNenumnes, Kyo

83 BIZIHyKJH)Ie MHOTOTpaHHUKH. Teopema 1 14.04
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1 15.04
MHOTOTPaHHUKH

85 i(OHTpo.HbHaSI padora Ne 4 1 17.04

MHororpaHHuku'

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1 2104
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1 22.04

88 Pa3nocTh BekTOpOB 1 24.04

89 [TpaBuso mapannenenunena 1 28.04

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 29.04
PaznoxeHnue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 5.05
IJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1 6.05

03 Beruncnenue yria Mex 1y BEKTOpaMu B 1 12.05
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 13.05

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 15.05

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 19.05

97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 20.05




98 HroroBasi KOHTpoJIbHasi padoTa

22.05

99 O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

26.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

99




11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHME IIJIOCKOCTH, HOPMaAJIb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1
IIPOrPaMMHUPOBAHUE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabdota "AHanuruueckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO]I CJIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenpHble NPsSMBbIE U TUIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEeHnue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUS 1101001

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuiesenuresa

35 O0BEM psAMON TIPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HaKJIOHHOHN ITPU3MBbI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KonTpomnsnas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnslil konyc. M3o0paxenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYEHHM LIUITMH/IPA, KOHYyCca
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
TUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. But 1 m300pakeHue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienre 00b5EMOB TEI C IOMOILBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONIaU TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM IIIapa u
iomaapio ceprl. COOTHOIICHHS MEKITY
IIJIOIAIIMK TIOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEIl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomee nmoBropeHue 11 moHATHI 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuka"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaay MOBEPXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTpoJIbHAsA paboTa

94

HroroBas koHTposbHAsA paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 00pa3oBaHMs

I'eomerpus

OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX MPH PELICHUU
reOMETPUYECKUX 3a/1a4

OnepupoBaTh MOHATHSAMHU: TNapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
MPSIMBIX U INIOCKOCTEN

KnaccugunupoBaTb B3aUMHOE paclojIoKeHUe MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OmnepupoBaTh NMOHATUAMU: ABYTPAHHBIN yroJ, rpaHd JBYIPAaHHOIO YIJIa,
peOpo IBYrpaHHOTO yIiia, JUHEWHBIH yroJl ABYrpaHHOIO yIila, rpajycHas
Mepa ABYT'PaHHOIO yria

OmnepupoBaTh MOHATUAMHU: MHOIOI'PAaHHMK, BBITYKJIBIM M HEBBITYKJIbIH
MHOT'OI'PaHHMK, JIEMEHThl MHOTOTPAHHUKA, IPaBHJIbHbI MHOTOI'PaHHUK
Pacnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAHHUKOB (MHpaMuja, NpuU3Ma,
IPSAMOYTOJIbHBIN Mapasuienenumnesn, Kyo)

KJ'IaCCI/I(I)I/II_[I/IpOBaTb MHOTI'OI'PaHHHKH, BBI6I/Ipa$I OCHOBAaHUA JJIA
KJ'IaCCI/I(I)I/IKaL[I/II/I (BBIHYKJIBIC u HCBBIITYKIIBIC MHOT'OI'PaHHHKH,
IIpaBUJIbHBIC  MHOI'OI'PAaHHUKH, IIPsAMBIC W  HAKJIOHHBLIC  IIPU3MBI,

napasuieIeHIe bl
OnepupoBatb MOHATUSAMU: ceKyIias MJIOCKOCTB, CeYeHHue
MHOTOTPaHHUKOB

OOBACHATH MIPUHIUIIBI NMOCTPOCHUSA CcedeHui MHOT'OT'PaHHUKOB,

HCIIOJIb3Yyd METO CJICIOB



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

CTpOI/ITB CCUCHUA MHOFOFpaHHI/IKOB MCTOOAOM CJICOOB, BBIIIOJHATH
(BLIHOCHBIC) IIJIOCKHUC ‘IepTe)KI/I nu3 pI/ICYHKOB HpOCTBIX OG'LéMHBIX (bPII‘ypZ
BHJI CBEPXY, COOKY, CHH3Y

Perrate 3a7a4i Ha HaXO0XJICHHUE MCOMETPHUCCKUX BEIMYHUH MO 00pas3iam
NnIn a.HFOpI/ITMaM, HpI/IMeHﬂﬂ MU3BCCTHBIC AHAJIUTUYCCKHEC MECTOIAbI HpI/I
peHIeHI/II/I CTaH[[apTHI)IX MaAaTEeMAaTHUYCCKUX 3a1a4 Ha BBIYNCIICHUC
paCCTO?IHI/Iﬁ Me)KZ[y ABYM: TOYKaMH, OT TOYKH 10 HpﬂMOI\/JI, OT TOYKHU O0

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

Pemrate 3agaun Ha HAXOXJIECHUE TEOMETPUUECKUX BEIMYMH MO 0Opa3iam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJbI TpU
pelIeHNN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lady Ha BBIYHMCIICHHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMHM, ABYI'PAHHBIX YI'JIOB

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamua) ¢ mpuMeHeHrneM (GOpMyJl, BHIYUCIATH COOTHOIICHUS
MeXAy  IUIOLIasMHU MOBEPXHOCTEH, o0bEMamMu 0TI00HBIX

MHOT'OI'paHHUKOB

OnepupoBaTh MOHATHUSAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, MpeICTaBICHHYI0 Ha

yepTrexax U pUCyHKax

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPeoJiaraloiiX HECKOJbKO IIAaroB pPEIIEeHUsl, €CIU YCIOBUSA

NPUMEHEHHUS 3aJIaHbl B SBHOU dopme

[IpumensaTs mpocTeiilive NporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3a4a4

HpI/IBOI[I/ITL INpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTeI>'I B IIPHUPOJIC U

JKU3HU, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC
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11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

[TpuMeHsTH MOTydyeHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBAThH PEAIbHBIC
CHUTyallUd W NPUMEHSTh H3y4YCHHBIE TIOHATHS B TPOLECCE IOMCKA
pelieHus MaTeMaTHYECKU chopMyTUpOBAHHOM poOIeMBbl,
MOJICIIMPOBATh PeajbHBIE CUTYallMH Ha SI3BIKE TEOMETPUH, MCCIIEOBAThH
IIOCTPOEHHBIE MOJETH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TMOHATHHA U
TEOpeM, ammapara ajareOpsl, pelmaTh MPaKTHYECKUE 3a1a4H, CBSI3aHHBIC C

HaXO0KIACHUEM I'€COMCTPHUICCKUX BCIIMYUH

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero oopa3oBanus
I'eomerpus

OnepupoBaTh NOHIATUSIMU: IMIMHIPUYECKAs! IOBEPXHOCTh, 00pa3yrouue
HI/IJ'II/IH)IPI/I‘-IGCKOﬁ MOBEPXHOCTHU, HUIHUHIAP, KOHHWYECKAsA IMIOBECPXHOCTD,
oOpasyromue KOHMYECKOM TOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh

Pacno3naBate Tena BpamieHus (IUJIMHIP, KOHYC, cdepa u map)
OOBICHATH CITOCOOBI TIOJIYUYCHHUS TEJT BpaAIlCHUS

Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHSTUSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa,

BbICOTAa CCIMCHTA, HlapOBOI;'I CJIOI>'I, OCHOBaHHE€ HIapOBOIro CJ10sd, BbICOTA

IIAPOBOTO CJIOS, IIIAPOBOU CEKTOP

Boruncnate 00bEMBI M IUIOIIATM TMOBEPXHOCTEH TeN BpalleHHs,
F€OMETPHYECKUX TeJl C MPUMEHEHHeM (popmy

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIMCAaHHBIM B cdepy u
OTIMCAHHBIN OKOJIO cdepsl, cdepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJO
BpallleHUS

BbluucasTe COOTHOIIEHHS MEXAYy IUIOHIAASMU TOBEPXHOCTEH U
00BEMaMu OJJOOHBIX Tel

N306paxaTe n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX

I-ICpTé)KHI:IX HHCTPYMCHTOB



6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

BbInosHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IIPOCTBIX
00BEMHBIX (GHUTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUECHHUS Tell

BpAILICHUSA

W3BnekaTh, MHTEPIPETHPOBATH W MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (pUrypax, NpeICTaBICHHYIO Ha

YepTe)kKax U PUCYHKAX

[IpumensaTs reomerpuueckue (akThl i PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEIOJIATalOUX HECKOJIBKO INaroB PEHICHMs, €CIIA YCIOBHSA

MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BremonaaTe )IGI\/JICTBI/H[ CJIOKCHHA BCKTOPOB, BLBIYMTAHHA BCKTOPOB H
YMHOKCHHS BCKTOpa Ha 4YHCIIO, O6’B$[CH$[TI), KaKMMHM CBOMCTBAMU OHH

oOmamaroT
[TpuMeHSTh MPaBUIIO TTapAUICTICITUIIC/IA TIPH CII0KCHUH BEKTOPOB

OnepupoBaTh NOHATHSAMHU: JIE€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrol MEXKIy BEKTOPAaMH, CKASIPHOE IIPOM3BEIEHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPELI

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpAa Ha YHCIO, YroJ
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, PAaCKiIaIbIBaTh BEKTOP MO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3amaBaTh IVIOCKOCTh YpaBHEHHUEM B JIEKAPTOBOM cHCTEME KOOpIUHAT
Pemarp mpocreiimine TreoMeTpUYECKHE 3alaud  Ha [PUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METOa

Pemats 3amauM Ha J0Ka3aTeNbCTBO MATEMATHMYECKUX OTHOIICHUH H
HAX0JIEHWE T€OMETPUUYECKUX BEIMYUH MO 00pas3laM WM alfOPUTMaM,
OpPUMEHSISI  M3BECTHBIE  METOAbl IpPH  PEIICHWH  CTaHJAPTHBIX
MaTeMaTHYECKUX 3a/1a4

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a]a4

HpI/IBOI[I/ITL IMpUMEPbI MAaTEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac nu

JKU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC



6.23

[IpuMeHsT, MONyYCHHbIE 3HAHMSA Ha TNPAKTHKE: AaHAJIM3UPOBATH
peanbHbBIe CUTYallMM W TNPUMEHATh HM3YYEHHBIC TOHSATHS B IIpoLecce
MOWCKAa pEIIeHUs] MaTeMaTHYeCKH CQOpPMYTUPOBAHHON MPOOIEMBI,
MOJICIIMPOBATh PEalbHbIC CHTYallMl Ha S3bIKE T€OMETPHH, HCCIIEI0BATh
HIOCTPOEHHBIE MOJIEIH C HCIOJIb30BAHHEM T'€OMETPHUYECKHX MOHATHH U
TEopeM, armapara anreOpbl, perars MPaKTUYECKUe 3a/1a41, CBSI3aHHBIC C

HaXO0KIACHUEM I'€COMCTPHUICCKUX BCIIMYUH



IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox

7.1

7.2

7.3

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TIOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHoe pacrnosiokeHue ~ TOpSMBIX B IPOCTPAHCTBE:  MepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecs mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHbIE TPSMBIE B  MPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSIMBIX, MapPaLICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJIbI C
COHaIlpaBJICHHBIMU CTOpOHaMH, yYrojad MCxKay HOpsAMbIMU B IIPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajuiesbHbIE MIOCKOCTH, CBOMCTBA MapaslIeIbHbBIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, MapaJijiesienumne, MoCTPOeHne CeUeHnun

[lepneHuKyNApHOCTh MPAMONM U IUIOCKOCTH: TMEPHEHAUKYISPHbIE TpsSMble B
MIPOCTPAHCTBE, MPsIMble MapajliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIAPHOCTH MPSMON U IJIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrosl MEXAYy MpPsSIMOM U IUIOCKOCTHIO,
JIBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTYphl HA MJIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEeHAMKYISIPHOCTH  AByX  Iuiockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax



7.4

7.5

7.6

7.7

[loHATHE MHOrOrpaHHMKa, OCHOBHBIC JJIEMEHTBHl MHOIOIPAaHHHKA, BBIIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: n-yrosibHas
IIpU3Ma, TPAaHU U OCHOBAHMS IPU3MBI, IpsiMas U HAaKJIOHHas IpU3MbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsMoyroiabHbli NapaylIeIenuIe]
u ero cBorcrBa. Ilupamupaa: N-yronpHas nupaMuia, FPaH ¥ OCHOBAHUE MUPAMHUIBI,
OOKOBas M IOJIHAS MOBEPXHOCTh NMUPAMU/bI, NIpaBUJIbHAA U yCceUEHHAsl MUpaMHa.
OnemMeHTbl NpuU3Mbl W nOUpamuabl. llpaBUibHBIE MHOTOTPaHHUKHU: IOHSTHE
MIPAaBWJIBHOTO MHOTIOTPAaHHUKA, I[pPAaBWIbHAs NpU3Ma W IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYroJibHAs NUpaMUAa U MPaBWIbHBIA TeTpalap, KyO. Ilpencrasnenue
O NPaBWIbHBIX MHOTOIPDAHHHUKAX: OKTa’Ap, MOAEKadIp, HKOCAdAP U JpYyTrHE.

Ceuenust mpU3MbI U TUPAMUJIbI

CI/IMMGTpI/ISI B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCHUTCIIBHO TOYKH, pr[MOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpPHUHU B MUpaMUAax, mapajuiCaCrnuinecaax, mMpaBuJIbHbBIX

MHOTI'OrpaHHUKax

Borunicnenue »1eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriel. [lnomane
OOKOBOM TMOBEPXHOCTH M TOJHONH MOBEPXHOCTH MPAMOM NPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Mbl. [1nomaas 60koBoM
MIOBEPXHOCTH M TOBEPXHOCTH IPAaBWIBHOM INHpaMUAbI, TEOpEMa O IUIOMIaan

yceu€HHOM nmupamMuibl. [lonsatre 06 o0béMe. OObEM MUPaMUIBI, IPU3MBI

[Tomo6HnbIie Tena B mpocTpancTBe. COOTHOMICHUS MEXIY TIIOIIAISIMH TIOBEPXHOCTEH,

00BpéMaMHu ITOJOOHBIX TET

11 KIJACC

Kox
6

6.1

6.2

IIpoBepsieMblii 3JIEeMeHT COIePKAHUS

I'eomeTrpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolie MUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH TMoBepxXHOCTU. LlunuHap: ocHOBaHUS W OOKOBask MOBEPXHOCTD,
oOpa3yolias 1 ocb, MJI0MIa/Ib OOKOBOH U MOJTHOIN MOBEPXHOCTH

Konunyeckas HOBepXHOCTh, 00pa3yrolire KOHMYECKO MOBEPXHOCTH, OCh U BEPIIHHA
KOHHUYeCcKoi moBepxHOcTU. KOoHyc: ocHOBaHHME W BeplIMHa, oOpa3yoolas U OcCh,
Ionaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BbICOTAa, OCHOBAHHA U OokoBas IMNOBEPXHOCTDH



6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

Ccdepa u map: ueHTp, paauyc, IuaMeTp, IIOMAab MOBEPXHOCTH cdephl. B3aumHoe
pacrosio)keHue cdepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIomab
cepsl

N3o0pakeHue Ten BpaleHus Ha IIIOCKOCTH. Pa3BépTka MUIMHIpPA U KOHYCa

KomOuHammmu Tten BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN

oxoJio cepsl, chepa, BMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS

[Tousitne 06 o0béMe. OcHOBHBIC CBOWcTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuienenunena u ciaeactsust u3 He€. OOBEM IMIMHIpA,

koHyca. O0bEM 1Iapa u riomaab chepsbl

[Tomobnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIAISIMU

MOBEPXHOCTEN, 00bEMaMHU 1TOJ0OHBIX TEN

Ceuenust nunuHApa (MapajuleIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUeHHUs [1apa

BGKTOp Ha IINIOCKOCTM M B HIPOCTPAaHCTBE. CroxeHre M BBIUMTAHHE BEKTOPOB.
YMHOXeHre BeKTopa Ha 4uciio. Pa3noxeHnne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JEHCTBUIN C BEKTOpaMU

[IpsimoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiimme 3amaun B KOOpJAMHATaX. YTod Mexay BekTtopamu. CkalsipHOe
MPOU3BECHUE BEKTOPOB. BbIuncieHHE YIIIoB MEXIY NPSIMBIMU M TUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO NPH PELICHUH T€OMETPUUYECKUX 3a/1a4



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
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajadq;
yMeHue (OpMyIHpOBaTh WU OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXKIACHUA opu  pCIICHHUU 3ajaa4,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUW;  yYMEHUE
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallil Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl PA3ITUYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4



YMeHue onepupoBaTh MOHATUSAMU: HATypaJlbHOE YHUCIIO, LEI0€ YHCIIO,
CTENEHb C IIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJlbHON CTENEHH, CTENEHb
C pauMOHAJIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JCUCTBUTEIbHBIM
nokaszarejieM, JiorapupM 4UHCIa, CHHYC, KOCHHYC W  TaHTEHC
IPOU3BOJBHOIO YHCJIA, OCTATOK IO MOJYJIO, palMOHAIBHOE YMCIIO,
UPpPAllMOHAJIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
palMOHAJIbHBIX, JCUCTBUTENbHBIX YHCEI; YMEHHME MCIOJIb30BaTh
IPU3HAKU JIEIMMOCTH, HAaUMEHbIIUNA OOIIMH AEIUTENh U HauMEHbIlee
oburee kpaTHoe, anroput™ EBKinaa npu pemieHnu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU  MO3UWLMOHHBIMU  CHUCTEMaMHU  CUMCICHHUS;  YMEHHE
BBITIOJIHATh BBIYMCICHUE 3HAYEHUI U NpeoOpa30BaHUs BBIPAKEHUH CO
CTENEHsIMH U JorapupmMamu, npeodpazoBaHusl APOOHO-PALMOHAIBHBIX
BBIPOKEHUH; YMEHHE OINEepUPOBATH MOHATUSMU: IOCIEIOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyuecKas nporpeccus,
OecKOHEYHO yObIBaoIllas TeoMeTpUYecKass Mporpeccus; yMEeHue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
yucna, (¢GopMa 3amucH KOMIUIEKCHBIX 4ucen  (reoMeTphyuecKas,
TpUrOHOMETpHUUYecKass U  anreOpanueckas); yYMeTb  IPOU3BOIUTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCJIAMH; MPHUBOJIUTH
IpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpHUpOBaTh
MOHATUSIMUA: MaTpuua 2x2 u  3X3, onpeaeiauTelb  MaTpULbI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACTIUTEIIA

VYmenune ONCpUpOBaTh IOHATHUAMU: pPALMOHAJIBHBIC, HWPpallOHAJIBHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKUC
YpaBHCHHA W HCPAaBCHCTBA, HUX CHCTCMBI,; YMCHUC OIICpUPOBATH
INOHATHUAMUA. TOXIACCTBO, TOXICCTBCHHOC Hp606p330BaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHIIBHOCTDH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHHC pCIIaTb YPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMbI C IMOMOLIBIO PA3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTEMbI C MApaMCTpOM; IMIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATECMATHYCCKUX

3ala4 U 3aa4 U3 pa3JIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU



YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
NEPUOJANIHOCTh (PYHKIMH, OIPAaHHYECHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKINHU, HaunOoJIbIlIee U HAUMEHbIIee 3HAYCHUS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAS (PYHKIMS, aCHMOTOTHI rpaduka
(GbyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIMU, TEOMETPUIECCKUN U
¢u3n4YecKuii CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, OINpeneIEHHBIN
MHTETpall; YMEHHE HAXOJIUTh AaCUMOTOTHI rpapuka (yHKIUH; yYMEHUE
BBIUUCIATh HPOU3BOJHBIE CYMMBI, IPOM3BEJIEHUS, YacTHOTO U
KOMIIO3UIIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(YHKIMKM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIIM;
YMEHHME HCMOJb30BaTh IPOU3BOJHYIO JIs HCClIeNoBaHUs (YHKIIHM,
HaxXoJUTh HAWOONbIINE W HAaUMEHbIINE 3HA4YEHUs (PYHKUUH; CTPOUTH
rpauky MHOTOWJIEHOB C HCIIOJIb30BaHUEM arfrapaTa MaTeMaTH4eCKOTOo
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO IS HAXOXKJIECHUS HaWIydlIero
pelIeHNs. B MPHUKIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKHX H
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMATN M O0BEMBI QUTY C TTOMOIIBIO
UHTErpaja; NPUBOAUTH IPUMEPbl MaTeMaTHYECKOTO0 MOJIEIHUPOBAHMS C

nomMo1Ibio quddepeHIuanTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHUSAMU: Tpaduk GyHKIUH, oOpaTHas
byHKIMS, KOMIO3UIMSA (DYHKIMA, JTUHEHHAs (QYHKIUSA, KBaapaTHUYHAsS
byHKIIHS, parnoHanbHas byHKIHUA, CTeTICHHAs byHKIHA,
TPUTOHOMETpHUYECKHE  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTelbHas W Jorapugmuyeckas QYHKIUH; yMEHUE
CTPOHTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpadukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, NIPU PEIICHUH 33aJad M3 JPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMN s
pellcHHs ypaBHEHHIA, HEPABEHCTB U 3aJ1a4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPJWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUH,

HCPABCHCTB U UX CUCTCM



YMeHue pemiaTb TEKCTOBBIE 33/a4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
MPOLEHTHI, JJOJIH U YaCTH, HA JBWXKEHHE, padOTy, CTONMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHMs JUUYHBIMU U CEMENHBIMU
(uHaHCAMU); COCTaBIATH BBIPAKCHHUS, YPAaBHEHHs, HEPAaBEHCTBA U X
CHUCTEMBI II0 YCIIOBHIO 3aJa4yH, MCCIEAOBATh IOJYYEHHOE PEIICHHE HU
OIICHMBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB; YMEHHE MOJEIUPOBATH
peanbHble CUTyallUM Ha S3BIKE MAaTE€MAaTHUKH; COCTABJIATH BBIPAKCHMS,
YpaBHEHUS, HEPaBEHCTBA M HX CHUCTEMbl 10 YCIOBHIO 3aJa4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM  aIlapara

anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeHee aprudMeTUIecKoe, MeIuaHa,
HauOoJiblliece ¥  HAaWMEHbIIEe 3HAYCHHS, pa3Max, JAUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;, yMEHHE W3BJIEKaTh,
WHTEPIPETUPOBATh HH(OpPMAIINIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpaMmax, rpadukax, OTpa)xarouyr0 CBOMCTBA peaTbHBIX TPOIIECCOB U
SIBJICHH; TIPEACTABIISITE MHPOPMAIIUIO C TIOMOIIIHIO TAOIHI] U IUArpaMM;
HCCIEA0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpadguyeckux METOJOB M  DIIEKTPOHHBIX CpEeACTB; TIpaduyecku
HCCIIEI0OBaTh COBMECTHblE HAOMIOACHHS C TMOMOINBIO JAUarpaMm

paccerBaHus U JTUHEUHOU perpeccuun



YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, (HOpMYITy MOITHON
BEpOSATHOCTH, (popmyny bepuymin, komOuHaTOpHBIE (BaKThl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydalHas BEJIMYMHA, paACIpPEIEICHUE BEPOSITHOCTEM,
MaTE€MaTHYECKOE OXKMUJAHUE, OUCHEPCHS M CTAaHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpelesieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN JIA
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPUMEpPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCEN B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPECTaHOBOK; OwHOM HbIOTOHA; yMeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHUS JUIsl peLLICHHs 3a1a4;
OLICHUBATh BEPOSTHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsSMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroj, CKpELIMBAIOUIUECS TpPSMBIE,
apajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJI MEXIY HPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHU MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAL (HUTYpBl, 00bEM (UTYPHI,
MHOTOT'PaHHUK, NMPaBHJIGHBIA MHOTOTPAaHHUK, CEUYCHHE MHOTOIpaHHHKA,
KyO, mapajuienenures, Npu3Ma, NuUpamuaa, (Qurypa M IMOBEpXHOCTb
BpallleHUs, MIJIUHAP, KOHYyC, map, cdepa, iomans chepsl, IIomamn
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, LWIHHApA, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapaJlIeNienuIe/ia, MUPaMUIbl, TPU3MBL, IMIMHIDPA,
KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHHUS KOHyCa M LWIMHIPA,
napajjieibHble OCH WM OCHOBAHMIO, CEUYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOHMTH CEYeHUE
MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpaIlleHHs, UX CEYCHUS, B TOM YHUCIIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHUE TPUMEHSTh CBOWCTBA TE€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHLHO
(GbopMyTHpOBATh OTNpENeIEHUs] H3Yy9aeMbIX (HUTYp, BBIABUTATh THIIOTE3bI
O CBOWCTBaxX W NMPH3HAKaX T€OMETPUYECKUX (PHUTYp, 0OO0CHOBBHIBATH WU
OTpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATH HEOOXOIUMBIE IOTOJHHUTEIBHEIC

MOCTPOCHHS

YMeHHne omepupoBaTh TOHSATHSAMH: JBH)KCHHE B IPOCTPAHCTBE,
napajuieIbHbIA TIEPEHOC, CUMMETPHs Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TOMO0MSA, TOMOOHBIE QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTypE; HCII0JIb30BaTh T'€OMETPUYCCKUE OTHOIICHUS
IpU PEUICHUW 3a]ad, HaXOJWUTh TEOMETPUYCCKHE BEIMYMHBI (IJTUHA,
yroj, IUIOIMAAb, OOBEM) TpU pEHICHHH 3a1ad W3 JAPYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHUE BBIYHCIISITH TEOMETPUICCKUE
BEJIMYMHBI (JTMHA, YTOJ, IUIOmAab, OOBEM, IUIOMA/]b TOBEPXHOCTH),
UCIOJIb3YSl M3y4YCHHbIC (OPMYJIBI M METOJbI, B TOM YHUCIIE: TUIOMIA/Ib
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IWIMH/PA, TUIOMAAb Chepsl;
00BbEM Kyba, MPSAMOYrOJBHOTO TapallIeeuIe/a, TUPaMHIbI, TIPU3MBI,
WIMHIpA, KOHyca, IIapa; YMEHHE HaXOJUTh OTHOIIEHHE O0BEMOB

HOJIOOHBIX (PUTYp
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YMeHue onepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOPAMHATHl TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa HA YHWCIO, Pa3lIo’KEHHUE BEKTOpa MO 0Oaswucy,
CKaJSIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXKIY
BEKTOPaMU; YMEHHUE HCIOJIb30BATh BEKTOPHBIA M KOOPAUHATHBIM METOJ
JUISL PEIICHUS] TEeOMETPHYECKMX 3amad W 3a7ad  JPYruX yueOHBIX

IIPEAMETOB

YMenue BbIOMpaTh TMOIXOAAUIMA METOX Ui PEUICHHS 3a/1ayuu;
IIOHMMAaHHE 3HAYMMOCTM MAaTEMaTUKH B W3YYEHUU INPUPOJHBIX H
OOILIECTBEHHBIX IPOILECCOB M  SBJICHWH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IIPUBOJUTH
IIpUMEPBl  MAaT€MATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MaTeMaTH4E€CKON HAYKH



HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

Kox

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Yucna v BeIUMCIEHUS
Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JIECSITUYHBIE JApOOM, MPOLEHTHI,

OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu

KOpPHSIMHM HaTYpAJIbHOW CTEIICHH

Crenenb ¢ uenbsiM nokazareneM. CTeneHb ¢ pallMoHadbHbIM NoKa3aTeneM. CBoMCTBA

CTCIICHHU

CuHyC, KOCHHYC M TAaHT€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,

ApPKTAaHTEHC YMCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuynbie 1 HaTypaibHbIE JOrapudMbl

JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepalud C JeHCTBUTEILHBIMU
yrcnamu. [IpubnxéHHble BBIYUCICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA

pe3ynbTaTa BRIYUCICHUN

[IpeoOpazoBaHue BeIpaKeHUH

KommnekcHsie yncna

VYpaBHEeHHS 1 HEPaBEHCTBA

Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
HppanmonansHble ypaBHEHUS
TpuronomeTrpuyeckue ypaBHEHHUS

[TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
[enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA
HppanmonanbHble HEPaBEHCTBA

[TokazarenbHbIe U TorapupMUIECKIEe HEPABEHCTBA
TpuroHomeTpuueckre HepaBeHCTBA

Cucrembl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB

ypaBHeHI/IH, HEPaBCHCTBA U CUCTCMBI C IMapaMCTpaMn
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3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3

Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

OyHKIMH U TpapuKH

Oynkius, cnocoOwsl 3amanus pynkuuu. I'paduk Gynkmuu. B3anmHO 0oOpaTHBIE
¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue GyHKIIH

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIuH.
[IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
Makcumymbl ¥ MHUHAMYMBI (yHKOuu. Haumbosblnee u HauMeHbIee 3HAYCHHE

(YHKIMM Ha IPOMEKYTKE

CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zareneM. EE€ cBoiicTBa u

rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
[TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu

Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumid. CBoiicTBa  (yHKIHIA,

HEIIPEPBIBHBIX HA OTPE3KE

IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
Apudmernueckas u reomerpuueckas nporpeccuu. opmyrna CiI0KHBIX MPOIIEHTOB
Hayana maTemarnueckoro aHainsa

[TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI

[IpuMeHeHre TPOM3BOTHOW K HWCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHrne HanOoNbIIEro ¥ HauMMEHBIIEr0 3HauYeHUs (YHKIMH Ha

OTpEe3Ke
[TepBooOpa3nas. MuTerpan

MHoOXecTBa U JTIOTUKa

MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
Jloruka

BeposTHOCTB M cTaTUCTHKA

OnucarenpHas CTaTUCTUKA

BepostHoCTh

Komb6unaTtopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE

MHororpanHuku



7.4 Tena v MOBEPXHOCTH BpalICHUS

7.5 Koopaunats! 1 BEKTOpEI



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://100ballnik.com/
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