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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcsi OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIMKJIA.
[TockonmbKy  JIOTHUECKOE  MBINUICHHE,  GOpMHpyeMOe TMpU  W3YYCHUU
OOyJaroIMMUCS TTOHSITUHHBIX OCHOB T€OMETPUH, TIPH JI0KA3ATEIBCTBE TEOPEM M
MOCTPOCHUM LIETOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3a/1a4, MUCIOJB3YIOTCS NPH PELUICHUHM 33Ja4 €CTECTBEHHO-HAyYHOTO IMKIIA, B
YaCTHOCTHU (PU3UUECKUX 3aj1ay.

PabGouass mporpamma 10 TreoMeTpuu pa3paboTaHa Ha OCHOBE CIEAYIOIIMX
HOPMAaTUBHBIX JOKYMEHTOB:

1) ®enepanbHbiii 3akoH OT 29.12.2012 1. Ne 273 — ®3 «O6 oOpazoBaHuu B
Poccuiickoit @enepanun» (¢ U3MEHEHUSMHU U JOTIOJTHEHUSIMU ).

2) @enepanbhblii 3ak0H OT 24.09.2022 Ne371-®3 «O BHeCeHMHM U3MEHEHUU B
®denepanbHbii 3akoH «O0 o0pa3zoBanuu B Poccuiickoit deneparum» u crathio 1
OenepanibHOro  3akoHa «OO0 oOs3aTenbHbIX TpeOoBaHusX B Poccuiickoit
denepanun.

3) ®denepalibHbId TOCYIAPCTBEHHBIM 0O0Opa30BaTENbHBIM CTaHIAPT CPEIHErO
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN MpUKazoM MHHHCTEpCTBa 00pa30BaHUS U
Hayku Poccutickont @enepanuu ot 17.05.2012 No 413.

4) Ilpuka3 MunHucrepcta npocBenieHuss U Hayku Poccuiickon ®enepaunu No
732 ot 12.08.2022 r. «O BHEeCeHHH U3MEHEHUI B (hellepaibHbIi rOCy1apCTBEHHBIN
oOpa3oBaTeNbHBIM CTaHAAPT CPEAHEro OOIero oOpa30BaHUS, YTBEPKICHHBIM
npukazoM MuHuctepcTBa oopazoBanus ¥ Hayku oT 17 mast 2012 r. Ne 413».

5) Ilpukazamun MuHucrepctBa mnpocsemieHuss Poccuiickont ®depepauuu  OT
09.10.2024 No704, ot 08.10.2025 Ne 729, or 10.11.2025 Ne 808 «O BHeceHuUM
W3MEHEHU B HEKOTOpbIE MpHKa3zbl MUHHCTEpCTBA NpOCBelleHUs Poccuiickon
depneparuu, Kacaromuyecs GeaepaibHbIX 00pa30BaTEIbHBIX MPOTPaMM HA4aIbHOTO
oO1iero 00pa3oBaHUsl, OCHOBHOTO OOIIero oOpa3oBaHUS W CpEaHEro oOIero
o0pazoBaHUsD;

6) IIpuka3 MunucrepcrBa mpocsemieHus Poccuiickoit depepauun ot 18 mas
2023 roma Ne 371 «O0 yTBepxkeHun enepaabHON 00pa3oBaTEIbHON MTPOrpaMMBbl
CpelHero o01Iero oopa3zoBaHus» (C U3MEHEHUSIMH).

7) Canutapubie mnpaBuia CIT 2.4.4283-26 «CaHUTapHO-IIUIEMHOJIOTHYECKUE
TpeOOBaHMS K OpraHU3AIMIM BOCIUTAHUA M OOYYEHUS, OTABIXA U 03/I0POBICHUS
JeTed W MOJIOAEKHW»,  YTBEPKIECHHBIMU  TOCTaHOBIeHHEM  [7maBHOrO
rocyJ1apCcTBEHHOTO caHutapHoro Bpada Poccuiickoir ®@enepauun ot 02.06.2026
No19.

8) IlocrtanoBneHune  [7aBHOrO  rocyJapCTBEHHOTO  CAaHUTApHOrO  Bpaya
Poccuiickoii ®enepanuu ot 28 suBaps 2021 1. Noe 2 «O0 yTBepkIeHUU



canuTapHbIX npaBui U HopM CanlluH 1.2.3685-21 «I'urneHnyeckue HOpMaTUBBI U
TpeOoBaHU K o0ecredeHno 0e301macHOCTH | (MIM) OC3BPEIHOCTH I YeJIOBEKa
(haKTOpOB cpeIbl OOUTAHUSD.

9) IImcemom MuHnncrTepcTBa npocsenienns Poccuiickon Denepanuu oT 2 Mapra
2026 1. Ne 03-320 «O0 uzmenenusix B @OOI».

10) IlucbmoM MuHnucTepcTBa 00pa3oBaHUsA, HAyKd WU MOJOASKH PecmyOmuku
Kpoim ot 04.03.2026 Nel1X.24-1337/2026.

11) ITuceMamu MuHucTEepcTBa 00pa3oBaHUsl, HAYKM W MOJIOAEKU PecmyOnuku
Kpsim ot 31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407.

12) Meroanueckre peKoMeHAauu 00 0COOEHHOCTIX MPENoaBaHuU F€OMETPUU B
oOmreoOpa3zoBarenbHbIX opranuzaiusax Pecryonuku Kpeim B 2026/2027 yue6HOM
rofy.

13) Ycra MBOY "COULI Ne 34 um. 51-oit Apmun" r. Cumdeponossi, IpuiioKeHHe
K TocTaHOBJeHUIO AnMunHuctparuu r. Cumdeponons PecnyOnuku Kpsim ot
05.03.2026 Ne 819.

14) OcHoBHass oOpa3oBaTenbHas IIporpamMMa cpeaHero ooOImero oOpa3oBaHUs
MBOY "COII Ne 34 um. 51-oit Apmun" r. Cumbepomnosns (mpukas ot 24.08.2026
Ne 356).

15) YueOHsbi#i mian cpegaHero obmero oopaszoanuss MbOY "COILL Ne 34 um. 51-oi#
Apmun" r. Cumdeponosns Ha 2026/2027 yu. r. (mpuka3s ot 24.08.2026 r. No 357).
16) Pabouast mporpamma Bocriutanus (¢ usmMeHeHusimu) (mpukas ot 24.08.2026 .
Ne 392).

17) Tlonoxenuss o ¢opMax, MEPUOAUYHOCTH U TIOPSAJIKE TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXKYTOUHOMU artectannu odydaromnmxces B OO ot 24.08.2026
Ne 358.

[lenb ocBOEHUs TporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriyOJIEHHOM
YPOBHE — pa3BUTHEC WHAUBUIYAIbHBIX CIIOCOOHOCTEN OOydYaromuxcs Mpu
M3YUYCHUHM T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obyiactu «MartemaTuka u
uHpopMaTHKa»  Yepe3  OoOeCredYeHHue  BO3MOXXHOCTH  MPHOOpPETEHUS U
UCIIOJIb30BaHUsI OoJjiee TIHyOOKHMX TEOMETPUUYECKUX 3HAHUW W JICHCTBUH,
crienU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX JJIsI YCIEIIHOTO MPodhecCHOHATBLHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aadyaMu Kypca TEOMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaACHIMPSIONIMMH ¥ YCUIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHue Mpe/ICTaBICHUs O TEOMETPUU KaK YacTH MUPOBON KYyJIbTYpHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIINX MaTEMaTUYECKUX MOJIENAX, MO3BOJSAIONIUMX OINHUCHIBATh U HU3Yy4aThb
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arnmnapara mno pasjaeny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;



dbopMHupoBaHUEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TMOHSTUSMHU O
POCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX MPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS paclio3HaBaTh HA YepTekKax, MOACISIX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPUYECKUE
MOJEIIH;

(GbopMHpOBaHHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHil, (GOpMUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pElIeHUs, YMEHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COACPKAHUEM,
(dbopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
NeAYKTUBHBIX PacCy>KIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYyalbHBIX UM  TBOPYECKHX
COoCOOHOCTEN 00yuaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MUCCIIEI0BATENBCKUX
YMEHUH, KpUTUYHOCTH MBILUIEHUS, HUHTEpECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATILHOH TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUSI pPAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H©  3aKOHOMEpPHOCTEH,
MOJICJINPOBAHUSl PEAJbHBIX CHUTYAlMi, HCCIEIOBAaHUS ITOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpKATEIbHBIMU JTUHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBusTCcs: «lIpsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl H  KOOpAMHATBI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMupOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam oOydenus. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
POrpamMMbl, paclpeleaEHHbIM IO TojaM OOyYeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHILIUITUAIBHBIM BOIIPOCAM 00YyYaroLIrecs
oOpaliaiich HEOAHOKPAaTHO. TO TMO3BOJSET OPraHU30BaTh  OBJAJCHUE



r€OMETPUYECKUMHU MOHATHUSAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cO0JTI0ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yYarOMUXCsl, pACIIUPss U yTIyOssis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iate  ycnoBus ans  AuddepeHuuanuu  o0ydeHus, IMOCTPOSHUS
WHAMBUIYAIbHBIX 00pa30BaTENbHBIX MpOrpaMM, OOECmeunuTh yrayOnéHHOe
M3y4EeHHE TEOMETPUHN KaK COCTaBIISIIONICH yueOHOTro npeaMera «MareMaTukay;

HOJFOTOBUTh OOYYarOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
yuérom BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTb MEXAY
o01uM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenume yuebHoro kypca «l'eomerpus» Ha YriayOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102
yaca (3 4aca B HEJIEJIO).

HUcnoab3yemMblil y4eOHHK:

['eomeTpus. 10-11 kmacchbl: 0a30BbIi B YTy OJIEHHBINA.YPOBHH: YUeOHUK /
JI.C.Artanacsn, B.®.byty308, C.b. Kagomiies- 14-e uza.,crep.- Mockaa:
[Ipocsemenne,2026.

COIAEPKAHUE OBYUEHUA

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEeOMETpUM. Touyka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM TMOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue IMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U IJIOCKOCTENW B MPOCTPAHCTBE: NapalIeIbHbIC
NpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPATUIENBHOCTD MIPSAMON
u 1uiockocTu. [lapanmienbHoe W LIEHTpabHOE NPOEKTHPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa MapajJIeIbHOTO TNpoeKTHpoBaHus. M300paxeHue
¢Guryp B napajuieJbHOM NPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NPSMBIMH B IIPOCTPaHCTBE. llapayienbHOCTh TUIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBONCTBA [apaJlIeIbHBIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajdlap, Napajuiesenume],
MMOCTPOCHUE CEYCHUM.



[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE WM TEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHIUKYJIIPHON IIJIOCKOCTH. OpToronansHoOE POCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  HOpoeKuuss  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM:  TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

YIibel B INPOCTPAHCTBE: YroJI MEXAY IPSAMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
yIoJI, JMHEWHBIA YIoJl ABYTPAHHOIO yrila. TpEXrpaHHbI 1 MHOTOIPAHHBIE YTJIBI.
CBoOlCTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX U
JIBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. 1eopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi ¥ MOJHAs OBEPXHOCTh MPU3MBI.
[Tapainenenunen, nOpsAMOYrOJbHBIA — Mapajvleenunes; ©W  €ro  CBOMCTBA.
Kparuaiiiie nyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnUpamuaa,
npaBuwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TI'paHel
NPAaBWIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IpU3Ma U
IIpaBWIbHAs IMPaMHIA, TPAaBUIIbHAS TPEYroJibHAs NHpPaMHUIAa W NPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbluncienre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPHU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TEOpEMa O IUIOLIAAN YCEYEHHON TUPAMHUIBI.

CumMeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHUsS IPaBUIBHOU
IIAPAMHJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha



yucio. CBolcTBa clokeHHs] BEeKTOpoB. CBOMCTBAa YMHOXKEHUS BEKTOpa Ha YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopemMa O pas3loKEHWH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaM. [IpsiMmoyroiibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAss ITOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTeW. Tema BpamieHwHs:
HWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHWsI Ha TIOCKOCTU. Pa3BépTka muimHapa u konyca. CummeTpusi cepsl 1
niapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HaKJIOHHOW MPHU3MBI, IWJIMHJIpa, MUpaMuabl 1 KoHyca. O0bEM Iapa M ImapoBOIo
CETMCHTA.

KoMOuHanuu Ten BpamieHuss W MHOTOTpaHHWKOB. [Ipm3ma, BImcaHHas B
IIWINHAP, ONHCAaHHAs OKojo mwiauHapa. Ilepecedenwe cdepbl W 1mapa C
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaICHUS.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOMaAb chepbl U e€ 4JacTeil.
[Tonobne B mpoctpancTBe. OTHOIICHHE OOBEMOB, IUIONMIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, ToMmoTeTHsi. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceuyeHUHt MHOTOTPAHHUKOB U TEJ BPAIICHUS: CCUCHUS IIMHPA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS I1apa, METOIbI IIOCTPOCHHUS
CEUYCHHI: METOJ CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IepeHOca
CEKYILEH IMITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepand  HaJl BeKTOpamMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXeHus. [IpsimoyrompHas
cUCTeMa KOOpPAWHAT B TIpocTpaHcTBe. KoopauHaTer BekTopa. Pasnokenue BekTopa



no ©Oasucy. KoopauHATHO-BEKTOPHBIH METOA MpPU PEIIEHUH T'C€OMETPHUYECKHUX
3aj1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JIBrwxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUs W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBW)KEHUH. Buabl JBWKEHUN: TapauIebHBIM IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajJibHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0IiecTBa,  NpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKEHUS K
MPOLJIOMY M HACTOSILEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTHX HAyKax, TEXHOJOTHSX, chepax
YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsS, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIBHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYILEro;

4) acTeTHYeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATH MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccur U peanu30BbIBATH COOCTBEHHBIC IKU3HECHHBIE IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCcKoMy  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIMSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TIPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pelieHus 3agad B 00JacTu
OKpYXKarUel Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX
MIOCJEACTBUN JIJIS1 OKPYKAIOIIEH CPEe.Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPaKTUKH, IMOHUMaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS UHUBUIIW3ALHUM, OBJAJICHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOW KyJbTYpOM KakK CpEICTBOM TMO3HAHUS MHPA,
TFOTOBHOCTh OCYILIECTBJISATh IPOCKTHYK) M MCCIEIOBATEINBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3zoBble JJoruueckue JeMicTBUA:

BBIBJISITD M XAapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUH, OTHOLICHWM MEXIy MOHATUAMH, (HOPMYIHpPOBATH
OTIpe/IeNICHUs TIOHATHI, yCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIAacCU(PUKALIUH,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX TPOBOAMMOIO aHAIIN3A,
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BOCIIpUHUMATh,  (popMylupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIIUA C  Yy4E€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue JeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKU WHCTPYMEHT MO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, MPOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCJICIOBAHUSA, OILCHUBaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IICHHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUIATh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora c undopmanueii:

BBISIBIIATH JAeUIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIIPOC U JIJISI PEILICHHUS 3a]1a4u;

BBIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3JIMUHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUMIO PA3IUYHBIX BUJIOB M
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IMyHbIX (popmax,
WUTIOCTPUPOBATH Tparueck;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHUBepPCaJbHbIe YueOHbIe 1eiiCTBHSA
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OOmenmne:

BOCIIPUHUMATH U (POPMYJIIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMU H
IeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIPaKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHUS IO XOJYy PCEUICHUS 3a/JauH,
KOMMEHTHPOBATh MOJyYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKIICHHUS 3aJIaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaeMOU TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXXICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Jajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1elicCTBUS

Camoopranusanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOMPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUU U MBICIMTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJECTh
criocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpoIiecca W pe3yibTaTa pPeIIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPHU PEIICHUU 3a7ayH,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThl mNpU pelIeHHH Y4YeOHBbIX 3ajay, NPUHUMATh I€b COBMECTHOM
JIEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessTh
BUIIBI pabOT, IIOTOBApWBATHCS, OOCYX)HaTh TMPOIECC W Pe3yJbTaT paboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboTsl (00CykaeHHs, 0OMEH MHEHUil,
«MO3TOBBIE€ IITYPMBD» M HHBIE), BBHITIOJHATH CBOK 4YacTh pabOThl |
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KOOPAUHUPOBATh CBOU JCHCTBUSA C JPYTMMH YJIE€HAMM KOMAaH[bI, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJCHUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOygaromuiics HayIuTCs:

CBOOO/IHO OIEPUPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TPHU
pEIICHNH 33729 ¥ IPOBEJCHIUH MaTEMaTHUYECKUX PAacCyKIICHUM;
IPUMEHATH aKCHOMBI CTEPEOMETPUN U CIEACTBHUS U3 HUX MPHU PEHICHUU
reOMETPUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMIHO  OMEpHpPOBaTh TMOHATHUSMH, CBS3aHHBIMA C yIJIaMd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

cBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;
CcBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napaienenunen, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHHUS  JUId
KJ1IacCU(UKaIIUH,

CBOOOJIHO  ONEpUPOBaTh  MOHSATHSMHM, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATLHOE
MPOCKTUPOBaHNUE (DUTYp HA TIOCKOCTH, BBITIOJNHATH M300pakeHus puryp
HAa TJIOCKOCTH;

CTPOUTHh CEYCHHUS MHOTOTPAHHHUKOB PA3UYHBIMU METOIAMH, BBITIOTHATH
(BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpU3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (HopMyT;

CBOOOHO OMEPUPOBATH MOHITHSIMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
burypsr;

CcBOOOJHO OINEPUPOBATh MOHSTUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOpaMy;
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pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XJCHUE T€OMETPUYECKUX BEJIIMYHWH, NMPUMEHSS H3BECTHBIC METOJIbI
IIPY PEUICHUU MAaTEMaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJICKaTh, MPEOOPa30BBIBATE W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIyYCHHBIE 3HAHUA HAa [PAKTUKE: CPaBHUBATHL U
AHAJIN3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh MU3YUYCHHBIC MOHATHUS B
poIecce TMOWCKAa pElIeHUs MaTeMaTU4ecKu  CPOopMyTupOBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, peliarh MPaKTUYECKUe 3aJadd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX JdTamax pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiacca oOyyaromuics HayquTCst:

CBOOOJTHO ONEPUPOBATH MOHSATUSMH, CBSA3aHHBIMU C LIMJIMHIPUYECKOM,
KOHMYECKOW U CcepudyecKoll TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOy YEeHUS;

OTepUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYc, cdepa U 1Iap) u
OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAIICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpaICHHS,
O0BEMBI W TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BPAICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpPMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TeEJ
BpaIieH!Us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TENT;
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U300pakaTh u3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4d HA BBIYMCIICHUE YIJIOB MEXAY MPSIMbIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHITHSMHU, CBSI3aHHBIMA C JIBDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB © TeN BpalleHUS MpH
MapaJJICTIbHOM  TEPEHOCE, UCHTPAIBHOM CHUMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYIISIPHO OCH), CEYEHUS KOHyca (MapayiieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI TOCTPOCHMS CEUYEHUH: METOHA CJIENO0B, METOJ
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopme;

pelarh 3ajJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAaXOXJICHUE T€OMETPUUECKUX BEJINYMH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYCHHbIC  3HAHWUS HA  MPAKTUKE:  CPaBHUBATH,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHATh U3YUYEHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PEUICHHS
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOW  TPOOIEMBbI,  MOJEIUPOBATH
peaIbHBbIE CUTyallMM Ha S3bIKE T'€OMETPUM, UCCIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemarbh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUECKUX BEIINYNH;
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e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

16

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE Moayab padoueit
HaunmenoBanmue
Ne (undposbie) Iporpammpl
pa3aesioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
NMPOrpamMMbl padoTsI padoThI " o "
pecypcol HIkoJbHBIH YPOK
bubmuorexa [JOK JleHb 3HaHUM.
https://m.edsoo.ru/7f4131ce Beepoccuiicknii OTKpBITHI
Beenenue B 27 1 ypok «OBX» (ypox
CTEPEOMETPHUIO MOJATOTOBKH JIETEN K
JIEUCTBUSIM B YCIIOBUSIX
paznuyHoro poaa YC).
bubnuorexa [JOK Jenb ['ocygapcTBEHHOTO
https://m.edsoo.ru/7f4131ce (nara u repba PecryOnnku
Kpbim.
Bsanmnoe Bcepoccuiickuii ypok
pacIoIOKEHNE TIPSIMBIX 6 0€301acHOCTH
B IIPOCTPAHCTBE oOyJaronuxcs B CeTU
HNuTtepHer.
Bcepoccutickuil «Ypok
Hudpe».
bubnuorexa [JOK [lIkonbpHBIE TYpHI
[TapannensHOCTD https://m.edsoo.ru/7f4131ce Beepoccniickoit
. OJIMMITHA/TBI IIIKOJIbHUKOB.
MPSIMBIX U MIJIOCKOCTEH B 8 1 .
MyHununansHeli TYp
TpOCTpaHcIBe Bcepoccutiickoit
OJIMMITHA/IbI IIKOJIbHUKOB.
[IeprieH UKy IAPHOCTD o5 1 bubnuorexa [IOK MexayHapoaHbIl JE€Hb

MMPAMBIX U IUIOCKOCTEH B

https://m.edsoo.ru/7f4131ce

poTUB (hamm3ma, pacuzma



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IIPOCTPAHCTBE

VYrael 1 pacCTOsTHUS

MHororpanHuku

16

17

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

Y aHTUCEMUTU3MA.
BceMupHblii 1eHb
uHpopMauu

Ypoxk nmamsitu,
MOCBAIEHHBIN J[HIO
HensBecTHoro Conpara.
VYuyacrtue BO
Bcepoccuiickux
JIMCTAHIIMOHHBIX
KOHKYpCax ¥ OJIMMIIUAJIaX.

VYpoku My>KecTBa U CJIaBbl
«BowuHckas ciaBa
Poccuny, nocpsiieHHbIE
JIHIO mamsaTH 0 poccusiHax,
WCIOJTHSBIIUX CITYKEOHBII
JIOJIT 32 TpeeIIaMU
OrteuecTBa.

JleHb 3alUTHHKA
OrteuecTBa.

Bcepoccuiickuil OTKpBITBII
ypok «OBX»,
IIPUYPOUYEHHBIN K
Mpa3JHOBAHUIO
Bcemupnoro nHs
rpax/1aHCKONH 00OPOHBI.
Henens matematuku.
MexnyHapoaHbIi
JKEHCKHM JICHb.

Jenb OOIIEKPBIMCKOTO
pedepenayma 2014 rona.
Jlenb BOCCOETUHEHHUS
Kpsima ¢ Poccueii.



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
000011eHNE U
cucTeMaTu3anus 3HaHUI

11

18

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce

Jenp Havana KpsiMckoit
HACTYIIaTeIbHOMN Olepaluu
1944 rona no
ocBoboxaenuto Kpoima ot
(hammMCcTCKUX 3aXBATYUKOB.
Henb Koncturyuum
Pecniy6muku Kpbim.
["arapunckuii ypok
«Kocmoc 1 Mbi».

JeHb 0cBOOOXKACHUS
Cumdepomons ot
HEMEIKO-(PaIIuCTCKUX
3aXBaTYUKOB.
Bceepoccuiickuii OTKpbITHIN
ypok «OBX» B [lenp
MOKapHOU OXPaHBbI.

Jenb [Tobenpl coBETCKOTO
Hapoza B Benukoii
OtedecTBEHHON BOMHE
1941-1945 ronos.
Mex1yHapOoaHbIN JEHD
CEMbH.

JleHb maMATH KEPTB
nenopranuu u3 Kpeima

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KJIACC

Ne

n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acosB

19

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

dueKkTpoHHBbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE pecypchl

MonayJab padoyei
IIporpammmsl
BOCIUTAHUS
"IIKoJbHBINA YPOK"

ABanuTnyeckas
TeOMETpHUS

[ToBTOpenue, 06001IeHNE
U cucreMarun3sanus
3HAHWI

15 2

15 1

bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

JleHb 3HaHUT.
Bceepoccutickuii
OTKpBITBIN ypok «OBX»
(YpOK MOATOTOBKHU
JIeTel K JEUCTBUSM B
YCIIOBUSIX PA3IUYHOTO
pona UC).

JleHb
l'ocynapcrBeHHOrO
¢dnara u repba
Pecniy6nuku Kppim.
Bcepoccuiickuil ypok
0€30MacHOCTH
00y4aromuxcs B CETH
HuTepher.
Bceepoccutickuit «Ypok

Hudpen».

Bceepoccutickuit «Ypok
Hudpe.

[IIkonbHBIE TYpPHI
Bcepoccuiickoit
OJIMMITUABI
HIKOJIbHUKOB.

OO6BEM MHOTOTrpaHHUKA

17 1

but6mmoreka [IOK

MyHUIHIATBHBIN TYP
Bceepoccutickoi



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Tena BpameHnus

24

20

https://m.edsoo.ru/7f4131ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

OJINMITHA/IbI
HIKOJILHUKOB.
MexnyHapoaHbli 1€Hb
pOTHUB (arnu3ma,
pacusma u
aHTHCEeMUTHU3MA.
BcemupHblii 1eHb
uHpopmanuu
Bcemupnblii 1eHb
60pw6b1 co CITU Tom.
VYpok namsru,
MOCBAIMIEHHBIN JHIO
HensBecTHoro Cosnara.
Jenb nnpopmaTuku.

Ypok MyxKecTBa,
MOCBAIEHHBIN [[HIO
I'epoes
OrteuecTBa.«YpokK
Poccuny, nocBsineHHBbIM
JIHIO KOHCTUTYIIUU
Poccuiickoii
denepanuu.

VYuyacrtue Bo
Bceepoccuiickux
JMCTAaHIIMOHHBIX
KOHKYypCax u
OJIUMIHUAAAX.

Jens Pecriybnuku
Kpbim.

Ypoku, NOCBAIICHHBIE
JIHIOMOJIHOTO



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

[Imomany moBepxHoOCTH U
00BEMBI KPYTJIBIX TEJ

21

bubnuorexa [JOK
https://m.edsoo.ru/7f4131ce

OCBOOOXKICHUS
Jlenunrpana ot
dammcTckoi 6II0KaIBI
(1944).

JleHb maMaATH )XepTB
XOJIOKOCTA.

JeHb poccuiickou
HaYKH.

Ypoku MyxecTBa u
ciaBel «BomHCcKkas ciiaBa
Poccumn», mocBsieHHbIC
JHI0 mamsTu o
poccHsHax,
HCIIOJHSIBIIUX
CITyKeOHBIH ToNT 3a
npenenamu OredecTsa.
JleHp 3alIuTHHKA
OreuecTBa

JIBuKeHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

Bceepoccutickuii
OTKPBITBIA ypOK
«OBX»,
IPUYpPOUYEHHBIH K
pa3AHOBAHUIO
Bcemupnoro nus
rpaxaaHckoi 000po
Jennp OOIEKpBIMCKOTO
pedepennyma 2014
roja.

JleHb BOCCOETUHEHUS
Kpbima ¢ Poccueit.
BcemupHnslii 1eHb
3emiu.



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

[ToBTOpEeHnue, 06001mEeHNE
U cucreMaru3sanus
3HAHUHI

17

22

bu6nmoreka [IOK
https://m.edsoo.ru/7f4131ce

Bcepoccuiickuit «Ypok

Ludpo».

MexyHapoaHbIN A€Hb
NaMATHUKOB U
HUCTOPUYECKUX MECT.
Bceepocculickuii
OTKpBITHIN ypok «OBXK»
B J/lenp noxxapHou
oxpansbl. /leHp Hauana
KpsiMckoit
HaCTynaTeJIbHOU
onepaunu 1944 roga no
ocBoOoxaeHn0 Kppima
OT (hammCTCKUX
3aXBaTYUKOB.

Henbp Koncturyunu
Pecny6niuku Kpbim.
lNarapuHCckuil ypok
«Kocmoc u Mb».

JleHb 0CBOOOKICHHS
Cumopeponoss ot
Enunelii ypok
6e301acHOCTH
KU3HEIESITEIIbHOCTH.
Jenn [ToOenpr
COBETCKOT'0O Hapo/1a B
Benukoit
OTeuecTBEHHOW BOITHE
1941-1945 ronos.
MexnyHapoaHbIi 1€Hb
CEMBbH.

Jlenp mamsATH )XepTB



https://m.edsoo.ru/7f4131ce

23

‘ ‘ ‘ ‘ ‘ ‘ ‘ nenoprauuu u3 Kpeima ‘
OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOMN ITIPOI'PAMMBI

10 KIIACC
Kon
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHITHAMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX INPU PEIICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHAMH: MapPAUICIBHOCTh W TEPIEHAUKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunmpoBars B3auMHOE pACIIOJIOKCHHUE MPSMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYTPAaHHBIM yroji, TpaHU ABYTPAHHOTO YTIJIa,
7.5 pebpo IBYTpaHHOTO YIJia, JIMHEWHBIN yroia ABYTPaHHOTO yria, TpaaycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH WM HEBBIMTYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 PacriozHaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TMHpamMuia, IMPU3MA,
' MPSIMOYTOJIBHBIN MapajuieJIenume;], Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS M
7.8 KJacCU(pUKalUU (BBIMYKIbIe U HEBBIMYKIIbIe MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHHKH, MPSMbIC W HAKJIOHHBIC IPU3MBI, TAPAJIICIICTTATIC B )
7.9 OnepupoBaTh MOHATHSAMH: CEKYIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHIATHh TPUHITUIIBI IIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJL CIIEZIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOAOM CJIE/IOB, BBHIMIOTHATH
7.11 (BBIHOCHBIE) TIOCKUE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC aHATMTUYECKHE METOIbI TPHU
7.12 peIIeHWH  CTaHIAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha  BBIYUCIICHHE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
7.13 WIA alTOPUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTHYECKUE METOJBI TPHU

pCICHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3adad Ha BbIYUCICHUC YIJIOB
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MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEKIAY NPSIMOM M IUIOCKOCTBIO,
MEXY IJIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Brerancnats 00bEMBI M IIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MAa,

7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpPMYJl, BBIYHCIATH COOTHOILICHHUS MEXKIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU OAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI
W3Bnekarb, npeoOpa3oBbIBaTE M MHTEPIPETUPOBATH HHOOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensTe reoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
IpUMEHEHHUs 3aJlaHbl B IBHOM (opme
718 [IpuMenATs mpocTEdIME NPOTPaMMHBIE  CPEICTBA U DIIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' YKU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B HUCKYCCTBE
[IpumeHsTh MoOMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallU! ¥ NPUMEHATh U3yUEHHBIE TIOHATHS B MIPOLECCE NTOUCKA PELICHUS
MaTeMaTH4ecKu c(OpMYIHMPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh PealbHbIe
7.20 CUTyallUl Ha S3bIKE T€OMETPUH, MCCIEAOBATH IOCTPOCHHBIE MOJEIH C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemiatb  MpakTUYeCKUEe  3aJaud,  CBA3aHHbIE C  HAXO0XJIECHUEM
F€OMETPUUECKUX BEIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPHUYECKAss MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHJIDP, KOHWYECKas IOBEPXHOCTb,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (UIHHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE PacmoioKeHHe cPephl U TIOCKOCTH
6.5 OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTA, BbICOTA

CerMEHTa, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
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CJ1051, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruncnsate 00bEMBI M IUIOMIAJM TOBEPXHOCTEH Tell  BpalleHHS,
TEOMETPHUYECKUX TEIl C MPUMEHEHHEM (popMyIT

OnepupoBaTh TMOHATHSAMH: MHOTOTPDAHHHMK, BIIMCAHHBIH B cdepy U
OTMCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHUS

BrI4ucnaTe COOTHOMICHUS! MEXY IUIOMAASIMHU TTOBEPXHOCTEH B 00bEMaMu
MOAOOHBIX TEN

6.9

6.10

6.11

N306paxats u3zydaemble (UIypbl OT PYKHM U C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

BeinonHATe  (BBIHOCHBIE) IUIOCKME UEPTEeKHM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTh CEUEHHUS Tl
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBATH HH(POPMALHIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPHUYECKHUX
3a1a4, NPEANOJAraloIlUX HECKOIBbKO WIArOB PEIUNEHUs, €CIM YCIIOBUSA
NpUMEHEeHUs 3aJlaHbl B IBHOH (popme

6.13

6.14

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE  [IEHUCTBHUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U

YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAaKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

6.16

6.17

6.18

[IpumensTs npaBuio Napauieaenuneia Ipyu CI0KEHNH BEKTOPOB

OHepI/IpOBaTL MOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCXKAY BEKTOPAMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJIAaHAPHBIC BEKTOPHI

Haxoaute CyMMY BCKTOpPOB M MHPOU3BCACHUC BCKTOPA HaA YUCIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC MNPOU3ZBCACHHC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOpaM

3aI[aBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IHH/Ie TCOMETPHUICCKUC 3alad Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemate 3aga4yd Ha JOKa3aTCJIbCTBO MAaTCMAaTUYCCKHUX OTHOIIICHUH H
HAaXOXKACHUC TCOMCTPHUYCCKUX BCIUYUH I10 06pa3uaM WK aJIroOpuTMam,
IMPUMCHAA HU3BCECTHBIC METOJbI npu PECUICHUHN CTaHJApPTHBIX
MaTeéMaTHYCCKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
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KOMMYHHKAIIMOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4d

6.22

6.23

[TpuBOIUTE MpUMEpPbl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpUpOAe U
JKU3HH, pACIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATh pealbHbIC
CUTyalluu U NPUMEHITh U3yUYCHHBIC NIOHATHUS B IIPOLIECCE MMOMCKA PELICHUS
MaTeMaTHu4ecKu cHopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIC
CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEA0BAaTh IIOCTPOECHHBIE MOJEIU C
UCTIOJIb30BAHUEM T€OMETPUYECKUX TOHATHA U TEOpeM, ammapara anreopsl,
pematb  NpaKkTUYECKUE  3ajaud,  CBA3aHHbIE C  HAXO0XJIECHUEM
F€OMETPUUECKUX BEIUYUH
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JieMeHT copepKAHUA

I'eomerpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrnonoxeHue npsMbIx B IPOCTPAHCTBE: MEPECEKAIOIINECs, NapaliesIbHbIE
W CcKpewuBarouecss npsmble. [lapamienbHOCTs MNpsAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAINPABICHHBIMU
CTOPOHAaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCcTBe. [lapamienbHOCTh IUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOCKocTel. IIpocreiimme
POCTPAaHCTBEHHBIE (QUTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenune],
IIOCTPOEHUE CEUYECHU I

7.3

7.4

[leprieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYJSPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NapAJIEIbHBIE U MEPIECHINUKYIISPHbIE K IJIOCKOCTH, IPU3HAK
NEPHEHANKYISIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O NPSIMOM NMEPHEHIUKYISPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJjl, JUHEHHBIN yrojl IBYrpaHHOro yria. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLus (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU IBYX
mockocTel. Teopema 0 TpEX MeprneHUKyIsIpax

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOIOIPaHHUKA, BBIIYKIbIE U
HEBBIIIYKJIBIE MHOIOI'PAaHHMKH, pPa3BEpTKa MHOrorpaHHuka. IIpusma: nN-yroabHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsI ITIOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyTroibHBIN NapaJlIeeunes u
ero cporcrtBa. [Impammpma: N-yrosnpHas nupamMuaa, TPaHU W OCHOBAHHWE IMHPAMUBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OJeMeHTBl TOpu3Mbl M nOUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYToJbHAs MUPaMUJIa U MPaBWIbHBIN TeTpasp, kyO. Ilpeacrasnenue o
IPABWIBHBIX MHOTOIPAaHHUKAxX: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHThl  CUMMETpUM B NIHUpaMujax, Hapajuielienunenax,  MpaBHIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bobruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. llinomans
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OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IIJIOLAAb OCHOBAHUH,
TeopeMa 0 O0KOBOM MOBEPXHOCTH NpAMOM mpu3Msbl. [1nommans 00koBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHOM NHpaMHIbI, TEOpEMa O IUIOIIAAM YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00bEMe. OOBEM NTUPaAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW TMOBEepXHOCTU. [luamHap: ocHoBaHMS M OOKOBas IMOBEPXHOCTH,
o0pa3yrolas U ocb, IIIOMIalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckas moBepxXHOCTh, 00pa3yromyue KOHNISCKOW TOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYecKoi moBepxHOcTH. KOHyc: OocHOBaHWME W BepIlIMHA, oOpasyomas ¥ OcCh,
wionaab OOKOBOWM M TONHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIoHalb MoBepxXHOCTU cheprl. BzaumHoe
pacnosoxeHue cepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cepsl

6.4

6.5

N300paxeHnue Ten BpallleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYca

KOM6I/IHaI_II/II/I TCJI BpallCHHUA 1 MHOTOTPAHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIA OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJINU TCJIO BpalllICHUA

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapayieNienuena u cieAcTBus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O06BEM mapa u riomazab chepst

6.7

6.8

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEX/Y TUIOUIaIIMUA TTOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIIIEE YEPE3 BEPIINHY ), CEUEHHUS LIapa

6.9

BexkTop Ha miockoctd M B mpocTpaHcTBe. CllOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHast cuctemMa KoOpAuHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd MeXAy BekTopamu. CKansipHOe
MPOU3BCACHUC BCKTOPOB. Briuncnenune YIJI0B MCXKAY MNPsIMBIMHA MU IIJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




30

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenune Meromamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEUICHUS 3a/ady;
yMeHHe (GOpMYyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUN; yMEHHE  OINEepUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKXCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pelICHUU 3aJiad, B TOM
quclie U3 JPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHrne omnepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIIO, IEI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeeM, KOpEeHb HAaTypalbHON CTENEeHH, CTEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM dYHCIA, CHUHYC, KOCHHYC W TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEbIX, PAalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNuTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHM CO CTETNEHSAMU W Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MTpPOTpeccusi, TEeOMETpPHUYECKas




31

nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas Iporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEepUpPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
HNOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHIIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX MIPUEMOB; pELIaTh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJIs PEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (QYHKIMM, HauOOJIblIee U HAaWMEHbIIee 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIMM, TepBas U BTOpas MpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, TepBooOpasHas, ONpeaeNEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUNCIIATh  NPOM3BOJAHBIE  CyMMBI, TPOM3BEINEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMY; yMEHHE HaXOOUTh HPOU3BOJAHBIC 3JEMEHTApHBIX (DYHKIHI;
YMEHHE MHCIIOJIb30BaTh IPOU3BOAHYIO JUIl HCCIENOBaHUS (DYHKIMH,
HaXOIUTh HauOONbIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammnapaTa MaTeMaTH4eCKOro

aHajin3a; MNOPHUMCHATH MTPOU3SBOJHYIO [JII HAXOXIACHUA HAWITYUUICTO
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pelieHus B MPUKIATHBIX, B TOM YHCJIE COLMUAIbHO-IKOHOMUYECKUX U
(bU3MYEeCKUX 3ajlayax; HAXOJIUTh TUIOMIAJAN U 00BEMBI (PUTYP C MTOMOIIBIO
WHTErpajia; MPUBOJIUTH IMPUMEPhl MATEMATHUYECKOTO MOJCIHMPOBAHUS C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JIuHEHHas QYHKUWS, KBaIpaTU4Has (QyHKIUS,
pauuoHanbHas (QYHKLUS, CTelneHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWH, MOKa3aTelbHas H
agorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
GyHKUMH,  BBINONHATH  npeoOpasoBaHust  rpadukoB  (PYHKIUH,
UCMOJIb30BaTh Tpa(UKK Ul U3y4eHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX MPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH s pelIeHHs] ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUH YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
NPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHMBATh IPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIMPOBATH
peanbHbBlE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSAMU: CpelHee apupMeTHUecKoe, MeIraHa,
HauOOJIbIIIee ¥ HAaUMEHBIIICe 3HAUCHUS, pa3Max, JUCIICPCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIECKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0NMIaX, Ha Iuarpammax, rpadukax,
OTPAXKAIOIIYIO CBOWCTBA PEATBHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEIOBaTh
CTaTUCTHYECKUE IaHHBIC, B TOM YHCJIE C TPUMEHEHHEM TpauIecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; Fpa(l)I/I‘-IeCKI/I ucciacaoBaTb COBMCCTHBIC
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HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCeuBaHUs U JINHEHHOW perpeccuu

YMeHue OnepupoBaTh IMOHATHAMU: CIy4alHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BaHUEM TIpapUyecKuX METOJ0B; IPUMEHSThH
(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEpOsATHOCTEH, (GopMyily mNOIHOMN
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATb BEPOSITHOCTH pealbHbIX COOBITHI; YMEHHE OINEepUpOBaTh
HNOHATUSIMM:  CiIy4ailHas BEJIMYMHA, pACHpPEICIICHUE BEPOSTHOCTEH,
MaTEMaTHUYECKOE OXHJaHUEe, IUCIEPCHS W CTaHJApPTHOE OTKIOHEHHE
CIlydaliHOW  BENWYMHBI, (QYHKIUHA  pPAaCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO U HOPMAJIbHOTO PaclpeAcieHUu; yMEHUe
MCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX PAaCHpE/eICHUN Ul pelleHus 3a/1ady;
3HAaKOMCTBO C HMOHATHUSIMM: 3aKOH OOJIBIIMX YMCEN, METOJbl BEIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOJUTH IMPUMEPHl NPOSBICHUS 3aKOHA
OONBLIMX 4YHCET B MNPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUSAX; YMEHHUE
ONEepUpPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOMHATOpHbIE (DAaKThl U PACCYKIACHMsS JJIs pElIeHUs 3a7ad; OLEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBJIATh BEPOSATHOCTHYIO MOJAETbh U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTIia, MJIOCKUN YroJl, ABYTpaHHBINA
YIoJI, TPEXTPaHHBINA yIoJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapaJIIEIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX W IJIOCKOCTEH, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOMIETO MHpPA; CTPOUTh MaTEMaTHYECKHE
MOJENIA C TOMOILIbI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3aa4n

10

YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAb (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPAaBWJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,

Ky0, mapajienenurnes, Opu3Ma, NOHpamMuiaa, (Urypa U TOBEPXHOCTb
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BpallleHus, MWIWHAP, KOHYyC, mmap, cdepa, miom@anp chepsl, MIOMATL
MOBEPXHOCTH TMHPAMHUJIbI, MPU3MbI, KOHYyCa, LWJIMHIPA, O00BEM Kyo0a,
NpAMOYIOJIbHOTO IMapauICIClIuncaa, IHUpaMuAbl, I[IPU3MbI, LOUWJIWHIpPA,
KOHyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CEUCHHS KOHyCa W LWJIMHIPA,
napajuielibHble OCH WJIM OCHOBAHHWIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromiascs cdepbl, HWIMHIPA, KOHyCa, yMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, M300paKaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YHCJIEC C TIOMOIIBIO AJICKTPOHHBIX CPE/ICTB;
YMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTYp, CaMOCTOSATENBHO
(bOpMyITHUPOBATEH ONMPEICICHUS U3Y4aeMbIX (DUTYP, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUECKUX (HUTYp, OOOCHOBBIBATH WIIH
OMpoOBepraTth HMX; YMEHHE TNPOBOAUTH KiaccHUKauio ¢GuUryp 1o
pa3jivuHbIM IpPU3HAKAM, BBIIIOJHATH H€06XOZII/IMBIG JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHI:Iﬁ NEpEeHOC, CUMMCTPHA Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOA00US, TOJOOHBIE (UTYPHI; YMEHHUE
pacro3HaBaTh paBHbIE€ M TNOAOOHBIE (GUIYpBl, B TOM YHCJIE€ B IPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh FTEOMETPUUECKHUE OTHOIICHUS TTPU
pemiCcHUN 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUEC BCIWMYHHBI (I[J'H/IHa, yroi,
wioaab, 006EM) MpU pelIeHu: 3a1a4d U3 JPYTUX YUeOHBIX MPEAMETOB U
nu3 peaJ'[BHOI\/'I KHU3HU; YMCHUC BBIYUCIIATH TCOMETPUUCCKUC BCIMYHUHBI
(nmvHA, Yrol, TIIOIMaah, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIOIB3Ys
HN3YYCHHBIC (bOpMy.HBI U METOABI, B TOM YHCJIC: ILIOINAAb ITOBEPXHOCTHU
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpPA, MJoaab cdepsl; 00bEM Kyoa,
MNPAMOYT'OJIBHOT'O  IapajliCiICIvIieaa, IMUupaMuabl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (I)I/Il" Yp

YMeHue onepupoBaTh NOHATUSAMHU: MPSMOYTOJbHAsI CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa HA YHCIO, pa3iokKeHHE BEKTOpa Mo Oasucy,
CKaJSIPHOE IPOM3BEACHHE, BEKTOPHOE IPOM3BEACHHUE, YIOJd MEXKAY
BEKTOPAMH; YMEHME HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ

JUTSI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

13

YMmenue BLI6I/IpaTB HOI[XOILSIIJ_[I/Iﬁ MCTOA AJId PCIICHUA 3ala4r, TIOHUMAaHHC
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SHAYUMOCTU MATCMATUKW B MUIYUCHUHU MPUPOJHBIX H OGH.IGCTBGHHBIX
ImponeccoB Hu XBHCHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHHUE 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MAaTCMATUYCCKUX

OTKPBITUI POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKHU
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HEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEN

12 Panmonanbupie uyucna. OOBIKHOBEHHBIE W JIECATHYHBIC JpoOW, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmerndeckuit KOpEHb HaTypajibHOU CTCIICHH. HelictBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKa3aTEJIeM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApudMeTnyeckue olepaluud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYTJICHUS, NMPUKUAKA U
OLICHKA PE3YJIbTATa BBIYUCICHUI

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie 1 IPOOHO-pAlIMOHANBHBIE YPAaBHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECcKie ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapU(PMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpruveckrne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULIbI
3 OyHKIMH U TpaduKh
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Oyukws, cnocoObl 3amanus GyHKuu. ['paduk Gynknuu. BzaumHo oOparHbIe

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKIMU. [lepruogumueckue GpyHKIuM
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢yHkuun. Hymm ¢dyHkimm.
32 [IpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Makcumymbl 1 MUHMMYMBbI (QyHKIMHA. HaunOosnbliee U HauMeHblIee 3Ha4eHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (yHKIMsS C HaTypaJbHbIM U LEJNbIM IOKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspsiBa. AcuMnToThl TpadukoB QyHKIui. CBoiicTBa (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCIEN0BATEIbHOCTEN
38 Apudmerndeckass W reoMeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
[IpousBoanas ¢ynkmmu. IIponsBonHbie dremMeHTapHbIX QyHKIWHA. [Ipumenenue
4.1 IPOM3BOJHONW K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOobIero 1 HAaMMEHbIIETo 3Ha4eHUs (PYHKINUU Ha OTpe3Ke
4.2 [TepBooOpaznas. MuTterpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXecTBO, orepaluy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTE U cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BpaLCHUS
7.5 Koopaunatsl 1 BEKTOPHI
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