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MNOACHUTEJIbBHAS 3AIIMCKA

IIpu paspaboTke paboueil mnporpaMmel 1o yueOHOMy mpeamery «l'eomerpus.
Yrayosaennsplii ypoBenb» (10-11 ki1acchl) yYUTHIBAIKCH CIEAYIONIME HOPMATHBHO-IPABOBBIC
JOKYMEHTBI:
1.®enepanbhbiii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit Deaepanum.
2. ®enepanbubiit 3akoH 0T 19.12.2023 Ne 618-®3 «O BHecenuu uzmeHeHuil B denepaiibHbli
3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanum.
3. ®enepanbubiii 3akoH OT 04.08.2023 No 479-D3 «O BHeceHuu usmeHeHH B DenepanbHbIiA
3akoH «O0 oOpazoBanuu B Poccuiickoit @eneparumy».
4. Tlpuka3 Munnpocsemenuss Poccun «O06 yTBepxkIeHHH (eaepaqbHOro rocyIapCTBEHHOTO
00pa3oBaTenbLHOTO CTaHIapTa cpeHero oomero oopazoanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Ipukaza Munnpocsemienust Poccun ot 12.08.2022 Ne 732)
5. Tlpukaz MunnpocBemenuss Poccum ot 27.12.2023 Nel028 O BHeceHMM H3MEHEHUW B
HEKOTOpbIe TpHuKa3sl MuHOOpHaykun u MusnnpocsenieHus, kacaromuecs PI'OC ocHOBHOTO
o01ero oOpazoBaHus U cpeaHero ooiero oopazoBanus'.
6. Ilpuka3z Munmnpocsemnieaus Poccun ot 18.05.2023r. Ne 371 «O06 yTBepxkaeHun ¢eneparbHOMl
o0pa3oBaTenbHON TPOrpaMMBbl CPEAHETO OOIIEro 00pa30BaHUs».
7. Ilpuka3 Munnpocsenienus Poccun ot 01.02.2024 Ne62 «O BHeceHUN U3MEHEHHUH B HEKOTOPBIE
npuka3sl Munnpocsenienus Poccuu, xacaronmecs (enepanbHbIX 00pa3oBaTeIbHBIX MPOrpaMM
OCHOBHOTO 00111eT0 00pa30BaHMs M CPETHETO 00IIEro 00pa3oBaHMUs.
8.IIpuka3z Munnpocsemenus Poccuu ot 19.03.2024 N 171 "O BHeceHUU W3MEHEHU B HEKOTOPHIS
npuka3sl MuHHcTepeTBa mpocsemenus Poccuiickoit @enepanum, kacarougecs (eaepanbHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HadaJlbHOrO oOmIero oOpa3oBaHUs, OCHOBHOTO OOIIEro
oOpa3zoBaHusi W cpemHero oOmiero ooOpazoBaHus" (3apeructpupoBaHo B MuHniocte Poccum
11.04.2024 N 77830)
9. IlocranoBnenue I maBHOro rocy1apcTBEHHOI0 caHUTapHOTro Bpaua Poccuiickoit denepannu ot
28.09.2020 Ne 28 «O0 ytBepxnenun canutapubix mpabwin CII 2.4.3648-20 «CanurtapHo-
SMUIEMHOJIOTMYECKHEe TpeOOBaHMs K OpraHU3alisM BOCIUTAaHHS W OOydeHHUs, OTIbIXa M
03710poBIIeHUs JeTeit u Mononexkm» (BMecte ¢ «CIT 2.4.3648-20. CanutapHbIe TIPAaBHIIA...» ).
10. ITocTtanoByienue ['1aBHOTO rocy1apCTBEHHOr0 caHUTapHOro Bpada Poccuiickoit denepanuu
ot 28 stuBaps 2021 r. Ne 2 «O06 yTBepkaeHnn caHuTapHbIX npasuwi U HopM CanlluH 1.2.3685-21
«I'urueHnyeckue HOpPMaTHBBI M TpeOOBaHMA K 0OecledeHHI0 Oe30MacHOCTH M (WJIn)
0€3BpETHOCTH IS YeJIOBEKa (PaKTOPOB CPeIbl OOMTaAHUS.
11.  Ilpuka3 Munnpocseuienus Poccun ot 21.02.2024 Nel19 «O BHeceHuM M3MEHEHUH B
npunokeHuss Ne 1 u Ne 2 k Ilpuxazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yTBepkaeHun DIIY, nonymeHHbIX K HCIOJABb30BAHMIO TMPU  peaIM3alud  MMEIOIINX
rOCy/IapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPaMM HAYaTbHOTO 00IIET0, OCHOBHOTO
obmero,  cpegHero  oOmero  oOpa3oBaHMs ~ OpPraHU3AIMAMM,  OCYLIECTBISIOIIUMHU
o0pa3oBaTeIbHyI0 JESATENbHOCTh U YCTAaHOBJEHHUS MPEAEIBHOTO CpPOKa HCIOJIb30BaHUS
UCKJTIOYCHHBIX YUEOHUKOBY.
12. [Ipukas MunucrepcrBa IIPOCBELIEHUS Poccuiickoit denepanun
or 21.05.2024 No 347 "O BHeceHMM W3MEHEHU B TNpUKa3 MMHHUCTEpCTBA MPOCBEILICHUS
Poccuiickoit @enepannu ot 21 centsadps 2022 1. Ne 858 "O0 yTBepxaeHnN PeaeparbHOro nepeyHs
y4eOHHMKOB, JOMYIIEHHBIX K MCIOJB30BAaHHUIO IPU peau3aliid HMEIOIIUX TOCYyIapCTBEHHYIO
aKKpeIUTAIHI0 00pa30BaTEbHBIX MPOTrpaMM HAvyaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CPeHero
o0rmiero oOpa3oBaHUsl OpraHMU3alUsIMHU, OCYIIECTBIISIOIMIMMU 00pa3oBaTeIbHYIO AEATENbHOCTD, U
YCTaHOBJIEHUSI  IPEAEIBHOIO CpPOKa  WCHOJB30BAaHMUA  HMCKIIOYEHHBIX  Y4eOHHMKOB"
(3apeructpupoBan 21.06.2024 Ne 78626)



13. [Tpukas MuHnpocBeneHus Poccun oT 18.07.2024 No 499
"O0 yTBepkACHUU (QenepalbHOTO TMepeyHsi JJICKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K MCIIOJIB30BAHUIO TIPU PEATN3aLUN UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTAIHIO
0o0pa3oBaTeNbHBIX MPOTrpaMM HAuYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEero OOIIero
oOpazoBanus" (3apeructpuposano B Muntocte PO 16.08.2024 Ne 79172)

14. Meroauyeckue pEeKOMEHJAUU IO OO0ECHEUYEeHUI0 CaHUTAPHO-IIHIEMHOIOTHYECKUX
TpeOOBaHUI TpH peann3anuyd O00pa30BATEIBHBIX IMPOTPaMM C TPUMEHEHHEM 3JIEKTPOHHOTO
00yYeHHsI U TUCTAHIIMOHHBIX 0OpaszoBarenbHbIX TexHonoruii (MP 2.4.0330-23 yTB. 29.08.2023
pykoBonutenem denepanbHoi ciayxkObl MO Hax30py B cdepe 3alMThl MpaB NOTpeOUTened u
Onaromnoityuus yenoBeka, [ maBHbIM caHuTapHbIM BpauoM PO A 1O. [Tonosoit).

15. OcHoBHas oOpa3oBaTenbHas mporpaMma cpeaHero odiero oopazoanuss MAOY COIII Ne 43

r. Tomcka.
16. Ilporpamma pazsutust MAOY COIII Ne 43 1. Tomcka.
17. YeraB MAOY COILI Ne 43 r. Tomcka.

I'eomerpust sBisieTcs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMsl, TaK Kak 00eCeurnBaeT BO3MOKHOCTh U3yU€HUS AUCIUIIMH €CTECTBEHHO-HAYYHOU
HaIIPaBJIEHHOCTH M MNPEAMETOB I'yMaHUTapHOro Lukia. IIoCKOIbKy JIOrMueckoe MBILUICHHE,
dbopMupyeMoe NpU H3yuyeHUU OOYYAIOUIMMUCS MOHSATHIHBIX OCHOB T'€OMETPHUM, IpHU
JIOKA3aTeIIbCTBE TEOPEM M IIOCTPOCHHUM LIETIOYKHM JIOTMYECKHUX YTBEPKICHUU IIPU PELICHUU
TEOMETPUYECKUX 3a]a4, YMEHHE BBIIBUIaTh M OIPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCHOJB3YIOTCA NPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTU (DU3UYECKUX
3a1ad4.

Lens ocBoeHus mporpaMMmel yueOHOro Kypca «I'eomerpusi» Ha yriryOJaEHHOM ypOBHE —
pa3BUTHE HMHIMBUAYAIbHBIX CIIOCOOHOCTEH OOYy4alrOUIMXCS NpPU H3yYEHUM TEeOMETPUH, Kak
COCTaBIISIFOLICH TpeaMeTHOW oOmactu «Marematuka W HH(POpPMATHKa» dYepe3 obecredyeHue
BO3MOXHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee INIyOOKMX T€OMETPUYECKUX 3HaHUM U
NEeUCTBUM, CeMPUUHBIX M'€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTO Mpo(eccCHnoHaTbHOTO
00pazoBaHMsl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuoputeTHbIMH 3aJauaMy Kypca Fr€OMETPUH Ha YIIIyOJEHHOM YPOBHE, PaCHIMPSIOIIUMU
U YCHJIMBAIOLMMHU Kypc 6a30BOr0 ypOBHS, SBIISIOTCS:

paclpeHue NpeACTaBIeHUs O TeOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPbI U (YOPMUPOBAHHE
OCO3HAaHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHHE NPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTE€MaTHYECKUX MOJIENAX, TO3BOJISAIOIINX ONUCHIBATh U U3Y4YaTh Pa3HbIC SIBJICHUS OKPYXKAIOLIErO
MUpa, 3HaHUE OHATUHHOIO anmnapara 1o paszaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpuH;

(dbopmMHpOBaHHE YMEHHS BJIaJIeTh OCHOBHBIMH ITOHITHSMH O MPOCTPAHCTBEHHBIX (PUTYpax
UX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHHE HX NPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pELIeHHMs 3a/1a4;

(dopMHpOBaHHE YMEHHS paclo3HaBaThb Ha 4YepTekaX, MOJAEISAX U B PEAIbHOM MHUpE
MHOT'OTPaHHUKH U TeJa BPALEHUsI, KOHCTPYUPOBATh FT€OMETPUYECKUE MOJIEIH;

¢dbopmupoBaHue IIOHUMAaHHUs BO3MOXKHOCTH aKCHOMaTUYECKOI O IIOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHME MOHMMAHUS POJIM AKCMOMATHKHM IIPH MPOBEICHHUU
pacCy K JIeHUH;

(dopMHpOBaHHE YMEHHS BIJIQJETh METOJAaMH JI0Ka3aTeNbCTB M alIrOPUTMOB pELICHUS,
YMEHUs HUX [PUMEHATb, NPOBOAUTH JOKA3aTENIbHBIC PACCYXKICHUS B XOJE pPEIICHUS



CTEpEOMETPUYECKUX 3aJad M 3aJad C M[PaKTUYECKUM CojepkaHueM, (HopMHupoBaHHE
NpECTaBICHUA O HEOOXOAMMOCTH J0Ka3aTelbCTB INPU OOOCHOBAaHMM MAaTEMAaTHYECKUX
YTBEPKACHUN U POJIM aKCHOMATHKHU B IPOBEJCHUH JIEAYKTUBHBIX PacCyXJICHUN;

pa3BUTHE UM COBEPIICHCTBOBAHWE WHTEIUIEKTyallbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaroluxcs, IO03HABATENbHON aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIICHHS], UHTepeCca K U3yUYEHHIO T€OMETPHUH;

(dbopMupoBanre (QYHKIHMOHATHHOW TpPaMOTHOCTH, PENEBAHTHOM TE€OMETPUU: YMEHHS
pacrio3HaBaTh MPOSBIICHHS TEOMETPUIECKUX TIOHATHI, 00BEKTOB M 3AKOHOMEPHOCTEH B PeabHBIX
KU3HEHHbIX CHUTyallMsIX W TpU HU3YYEHUM JIPyTMX Y4eOHBIX IpEeIMEeTOB, MpPOSBICHUS
3aBHCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEATbHBIX CHTYalllid, WCCIEeIOBAHUS
MOCTPOSHHBIX MOJIENCH, MHTepIPETalluK MOTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIIbHBIMU JTUHUAMH ydeOHOT0 Kypca «['eomerpus» B 10—11 kmaccax
aBistitoTcs: «IIpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE», «MHOrOrpaHHUKNY, «Tena BpalieHus»,
«BekTophl ¥ KOOPAMHATHI B MPOCTPAHCTBEY, «/IBHIKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo ®I'OC COO TpeboBaHME «YMETh ONEPUPOBATH TMOHATHUSIMUY,
pelieBaHTHBIMU T€OMETPUU Ha yriayOn€HHOM ypoBHe oO0yuyenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJAEP)KATEIIbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUH
pacrnpeenseTcs He TOJBKO M0 COAepKATeTbHBIM IMHUSIM, HO U 10 rojiaM o0yuenus. Conepxkanue
0o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylsibTataM ocBoeHust DenepanbpHoil paboueit
IIPOrpaMMBbl, pacrpeAeiaEHHbBIM 110 FoJiaM 00y4eHus1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIMTTHAILHBIM BOIIPOCaM O0yYaromuecs: 00pamiainch HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJAJCHHE TI'COMETPUUYECKUMH MOHATUSAMH W HaBBIKAMU
MOCIIEZIOBATENbHO U TOCTYIATENbHO, C COONIOIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPUYECKHX MPEICTaBICHUI 00yUYaromuXcs, paciupsis
u yrayOunss e€, 00paszys mpoYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k 3y4eHHIO r€OMETPUH Ha YIITyOJIEHHOM YPOBHE M103BOJISIET:

co3math ycnoBus st auddepeHnranuu 00ydeHHs, TOCTPOSHUS WHAWBHIYaTbHBIX
oOpa3oBaTenbHBIX MporpammM, oOecrneduTh yriayOn€HHOe M3yuyeHUE TIeOMETPUM  Kak
cocTaBIIsifoLIeH yueOHoro npeamera «MaTemMaTukay;

HOJrOTOBUTH OOYYAIONIMXCS K MPOJOIDKCHUIO U3YyYSHHs] MAaTEMaTHKH C Y4€TOM BbIOOpa
Oyayieit npodeccuu, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOIIUMM U MpPodecCHOHATBHBIM
o0Opa3zoBaHHEM.

Ha n3yuenue yuebHoro Kypca «I'eomerpus» Ha yriayonéHHOM ypoBHe oTBoauTcs 204 vaca:
B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 gaca B Hezenio).



COJEPKAHUE OBYYEHUA
10 KVIACC

IIpsMBbIe U MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TIOHATHA CTEpeoMeTpuH. Touka, IpsMas, II0CKOCTb, pocTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE U
ckperuBaroimecs npsamele. IlpusHaku ckpemuBaromyxcs npsameix. [lapaineabHOCTh NPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IMApaJLICIbHBIE NMPSMBIE B IIPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX
IpsIMBIX, [ApaJUICIbHOCTh HIPsIMOM M IUIOCKOCTH. [lapamuiensHOe W LEHTpalbHOE
IIPOEKTHpPOBaHKE, U300paxkeHue (Guryp. OCHOBHbIE CBOWCTBA NMapauIEIbHOTO MPOEKTUPOBAHMSL.
N300paxkenue ¢uryp B napamiesibHOW MPOCKIMU. YTIbI C COHAPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpAMBIMU B IPOCTpaHCTBE. llapamienbHOCTh IUIOCKOCTEH: MapajuIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapayIeNbHBIX TIOcKocTel. [IpocTeliime npocTpaHCTBEHHbBIE (PUTYPBI HA TIOCKOCTH:
TETpas’Ap, NapajuIeNeNUIIe]], IOCTPOCHUE CEYCHUM.

[lepnenguKyISIpHOCTE  IPSAMOM M INIOCKOCTH:  NEPIEHAMKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsMBbIE NapajulelbHbIE W TEPNEHOUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MIPSMOM U INIOCKOCTH, TEOPEMA O MPAMON NMEPIEHIUKYIISIPHON IIIOCKOCTH.
OproroHanbHOe NpOEKTUpOBaHUE. llepneHauKysIp M HAKIOHHBIE: PACCTOSHHUE OT TOUYKH [0
IJIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NpOeKUus (UTyphl Ha IIOCKOCTb.
[lepnenqUKyISAPHOCTD IUIOCKOCTEH: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IIOCKOcTer. Teopema
0 TPEX MEPIEHINKYISPaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA yIoJl, JMHEUHBIN
yrojl ABYTPaHHOTO yria. TpéxrpaHHbIi WM MHOrorpaHHbie yribl. CBOWCTBa IUIOCKHX YTJIOB
MHoOrorpatsoro yrja. CBoHCTBa IJIOCKUX W JBYTPaHHBIX YIJIOB TPEXTPAHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YIJIa.

MHoOrorpaHHUKH

Buasl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yrosbsHas npusma, npsmas
U HaKJIOHHAas TMpU3Mbl, OOKOBas M TOJHAs NOBEpXHOCTh mpusMbl. [lapamnenenunern,
IPSMOYTOJIbHBIN Iapajulesienunes U ero cpoicrBa. KpaTuaiimyne NoyTH Ha IOBEPXHOCTU
MHoOrorpaHHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi MUpaMyuia, MpaBUibHAA U yceu€HHas nupamubsl. CBolicTBa pédep u OOKOBBIX rpaHeit
IIpaBUWJIBHOM mnupaMuibl. [IpaBuiabHBIE MHOTOIpaHHMKHU: IpaBUIIbHAS NPU3MA M IPAaBHIIbHAS
UpPaMU/Ia, IpaBUIIbHAS TPEYTOJIbHAS MUPaMUA U MIPaBUIILHBIN TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’3p, JOAEKAdAP U UKOCAIP.

Brrurcnenue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomans 60koBoOM
IIOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IJIOIIA{b OCHOBaHMH, TEOpeMa 0 GOKOBOM
MMOBEPXHOCTU MpAMOM mpu3Msbl. [lnomaas 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MIAPaMU/Ibl, TEOPEMA O IUIOMAAN YCEYEHHON TUPaMUIBIL.

CumMerpusi B HPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPaBUIbHBIX MHOI'OIPAHHUKOB.
CumMeTrpusi B TpaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS IapajuleleNuIena, CHUMMETPUs
IIPaBUJIBHBIX NTPU3M, CAMMETPHSI IPABUIIbHOU MUPAMHUIBL.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABJICHHBIC U IPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOpBL. PaBeHCTBO



BEKTOpOB. [IefiCTBUS C BEKTOpaMHU: CJIOKEHHWE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha yncio. CBONCTBA ClI0KEeHUSI BEKTOPOB. CBONCTBA YMHOKEHUS
BekTopa Ha uncio. [ToHsTHe koMIuiaHapHble BEKTOPHIL. [Ipr3Hak KOMITaHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapamnenenunena. TeopemMa O pas3ioKEHUM BEKTOpa IO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpsmoyronbHas cucrema KoopauHaT B mpoctpanctBe. Koopaunatel BekTopa. CBsi3b
MEXJly KOOpJMHATaMHU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CkaisipHoe
MIPOU3BEICHNE BEKTOPOB.
11 KUIIACC

Tena BpaneHus

[onsTHs: UMAMHAPUYECKAs TMOBEPXHOCTh, KOHHUYECKAs TIOBEPXHOCTh, Cdepuyeckas
MMOBEPXHOCTh, 00pazylole nopepxHocreil. Tena BpamieHus: HWIMHIP, KOHYC, YCEUEHHBII KOHYC,
cdepa, map. B3anmuoe pacronoxenune chepsl U MIOCKOCTH, KacareabHas TUIOCKOCTh K cdepe.
N3o0paskeHue Ten BpaleHus Ha MIIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummetpust cepsl
U mapa.

O6béM. OcHOBHBIE CcBOHCTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBLHOTO
napaienenunena U cieactsus u3 He€. OObEM NpAMONW M HAKIOHHOW TMPU3MBI, HUIUHIPA,
nupamMubl U KoHyca. OO0bEM I11apa v mapoBOro CETMEHTA.

KomOunanmu Ttenm BpamieHUss ¥ MHOrOorpaHHUKOB. [Ipu3ma, BhnucaHHas B IWJIUHAP,
omucaHHas okono nunuHapa. Ilepeceuenue chepsl u mapa ¢ miockocThio. Kacanue mapa u
cdepsl IocKoCThI0. [IoHsATHE MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO chepsl, chephl, BMUCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BpaLCHUSI.

[Tnomaas MOBEPXHOCTH MIJIMHIPA, KOHYyca, Tuiomanb chepsl u e€ vacteit. [lomobue B
npoctpanctBe. OTHomeHHEe OO0BEMOB, TUIOMIA[CH TOBEPXHOCTEH MOAOOHBIX  QUTYD.
[IpeoOpazoBanue momoOus, romoreTus. PemieHue 3agady Ha IJIOCKOCTH C HCIOJb30BAaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[locTpoeHue ceueHUl MHOTOTPAaHHUKOB M Tell BpaIICHHs: CEUYEHUs IHJIMHJIpA
(mapaniaenbHO W MEPIEeHIUKYJSPHO OCH), CEYCHUs KOHyca (mapajijieibHble OCHOBAaHUIO U
MPOXOJISIINE Yepe3 BEpIINHY), CEUSHHS IIapa, METOJbI MOCTPOCHHS CEYCHHI: METO/ CIENIOB,
METO/I BHYTPEHHETO MPOEKTUPOBAHMUSI, METO/ IIEPEHOCA CEKYIIECH MIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpanctBe. Onepauuu Haja BEKTOpaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXKeHHUs. [IpsiMoyronbHasi cucteMa KOOpJAWHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxkenne Bektopa mo 6asucy. KoopamHaTHO-BEKTOPHBIM METOJ MPHU
peIIeHUU TEOMETPUUYECKUX 3a7ay.

JIBU:KeHMsI B IPOCTPaHCTBeE

JBuxenuss npoctpancTBa. OroOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JABIKEHUU. BuIbl ABM)KEHUN: MapaieNnbHBIA IMEpPeHOC, IEHTpaibHas CUMMETpHS,
3epKajbHasi CHMMETpUs, OBOPOT BOKpYT npsiMoii. IIpeoOpa3zoBanus nogobus. [Ipsmas u chepa
Oiinepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHET O OBIIIETO
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxxnanckoe BoClIUTaHUE:

cOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIUU  OOYYAIOIIErocs KakK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHUKMCKOTO OOINECTBa, MPEACTaBICHHE O MAaTeMAaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM, MPOLEIyp TPaXKIAaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U APYro€), YMEHHUE B3aWMOJCHCTBOBATH C COLMAIHHBIMA WHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM;

2) naTpuoTHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTb POCCUMCKON TPAKIAHCKOW UACHTUYHOCTH, YBAXKEHUS K TIPOILIOMY H
HACTOSIIEMY POCCUUCKON MAaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JTIOCTUKEHHSM POCCUUCKUX
MaTEMaTUKOB M POCCUHCKONW MaTeMaTUYECKOM UIKOJbl, MCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE  JIyXOBHBIX IIEHHOCTEM  pOCCHUICKOro  Hapoja, CGHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MMPUMEHEHHUEM
JTOCTIDKCHUM HAYKH M JICATEIIbHOCTBIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOHYHBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIUTAHUE:

3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUasi 3CTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, pelIeHUl, pacCyX JAeHUH, BOCIPUUMYHMBOCTh K MATEMaTHYECKHUM acleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS MTPUMCHSITh MATEMAaTHICCKUE 3HAHUSI B HHTEPECAX 3JI0POBOTO
u 0Oe3omacHOro obOpa3a >XKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIM PEKUM 3aHITUM M OTHbIXA, peryiisipHas pu3nydeckass akTUBHOCTBD),
(u3nUecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON ACITEIHHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTh K TPYyJy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOUsS, HHTEpEC K pa3iuuHbiM cepam
npodeccuoHanbHOM AeSITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccud U peann30BBIBATH COOCTBEHHBIC
KU3HEHHBIE TIUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MIPOTSHKEHNUU BCEH KU3HM, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUN
MPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KyJIbTYpbl, TMOHHMAHUE BIHUSHUAS COIHAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHHUE TPUPOJHON M COLMAIBHON CpeIbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa IKOJOTUIECKUX MPOOIeM, OpUEHTAIIHS Ha IPUMEHEHUE MaTeMaTHIeCKIX
3HAHMM JJIS pelIeHus 33/1a4 B 00J1aCTH OKpY Karollel cpe/ibl, INIaHUPOBAHKE TTOCTYIKOB U OLEHKU
X BO3MOXHBIX MOCJIEICTBUH ISl OKPY>KAIOILLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:



C()OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAayKd M OOIECTBEHHOW MpPAaKTUKH, MOHUMAaHME MAaTEeMAaTUYECKOH HAayKH Kak chepbl
YEJIOBEYECKON JEATEIbHOCTH, ITAOB €€ Pa3BUTHA U 3HAYMMOCTHU Ul Pa3BUTHA LIUBWIN3ALNU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOU KyJIbTYpPOH KaK CpPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U HCCIIEN0BATENBCKYIO IEATEIbHOCTD MHANBUIYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTenbHbIE YHHBeEpPcadbHbIe yueOHbIE 1eHCTBUS

ba3oBble Jlornyeckue 1eHcTBHUA:

BBISIBJIATh M XapaKTE€pPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEGHUA MEXAy TMOHATUAMH, (OPMYIUPOBATH ONPEACICHUS IOHATHH,
yCTaQHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMU, OCHOBaHUSA [uld 000OLIeHHs U
CpPaBHEHHs, KpUTEPUHN TPOBOAMMOIO aHAJIN3A;

BOCIIPUHMMATh, (OPMYJIMpPOBATh W IPEeOoOpa3OBbIBATh CYXICHMS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, CIMHIYHBIC, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISAITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeUus B (akTax,
JAHHBIX, HAONIOAEHUAX W  YTBEPXKICHUSX, TMpeajgaratb KpUTEPUM s BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTWKH, AEAYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPXKICHUH (IIPSIMbIE U OT
IIPOTUBHOI'0), BBICTPAaWBaTh AapryMEHTAllMI0, NPUBOJUTH IPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CYKIAECHUS U BBIBOJIBI;

BbIOMpATh cIIOCO0 peleHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHMUS,
BbIOMpaTh Hanboee NOAXOIAIINN C yUETOM CaMOCTOSATENILHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBble nccieoBaTeIbCKUE AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIE0BATENIbCKUIA HHCTPYMEHT MO3HAHMs, (OPMYIUPOBATH
BOIIPOCHL, (DUKCHUPYIOIIME MPOTUBOpEUYnE, MpoldieMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOAMTH  CAMOCTOATEIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIENOBAaHUE II0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MpPOIecca, BBISBICHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMU, IPOLIECCaMH;

CaMOCTOSITENTFHO (hOPMYITUPOBATh 0OOOIIEHNST U BBIBOJBI 10 pE3yJbTaTaM MPOBEIEHHOTO
HaOJI0AEHUS, UCCIIE0BAHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIeHNH;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE NPOLIECCA, a TAKKE BBIIBUTATh NPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH JEPUIUTH UHPOPMAILIMK, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U IS
pelIeHns 3a1a4u;

BbIOMpaTh MHQPOPMALMIO M3 HMCTOYHUKOB  PpA3IM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HMH(POPMAIMIO pa3IMYHBIX BUAOB U  (opm
IIPENICTaBIICHHUS,



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATH €€ B Pa3IMYHBIX (HOpMaX, HILTIOCTPUPOBATH
rpaduyuecKy;

OLICHWBATh HAA&KHOCT HHOPOPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KomMyHHKaTHBHbIE YHHBepcaJbHbIe YUeOHbIe [eiicTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (HOPMYJIHPOBATh CY)XICHHS B COOTBETCTBUU C YCJIOBHSMHU U LEISIMU
o0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaXx, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1aui, KOMMEHTHPOBATh TOJTYYCHHBINA pe3yIIbTaT;

B X0/1€ OOCYXJIEHHs 3a/1aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMoil TeMbl, IpoOIeMbl,
penraeMoi 3aauu, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA TOMCK PELICHUS, COMOCTABIATH CBOU
CYXJIEHHS C CYXJCHUSAMH APYTUX YYaCTHHKOB JAUANOra, oOHApyKMBaTh pa3Myhe U CXOJCTBO
MIO3HIINH, B KOPPEKTHOH (hopme POPMYITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHNUS;

NPEACTABIATh Pe3yNbTaThl PElICHHUs 3aJayd, SKCIEPUMEHTa, UCCIEIOBaHMSA, IMPOEKTa,
CaMOCTOSTENILHO BEIOMPATh (POPMAT BHICTYIUICHHS C yUETOM 3a/1a4 IPE3CHTAIIMN U OCOOEHHOCTEN
ayJUTOPHUH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiicTBHUSI

Camoopranm3anus:

COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3aJadyd, BBIOMPATh CIOCOO pelIeHHs] C YYETOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.1b, IMOLIMOHAIbHBII HHTEJJIEKT:

BJIQ/IETh HaBBIKAMU MTO3HABATENIbHOMN peduieKCHH KaK OCO3HAHMS COBEpPIIAEMBIX JIEHCTBUIN
U MBICIIUTENbHBIX IPOLECCOB, MX pe3yJIbTaTOB, BIAJETh CHOCOOAMU CAaMOIPOBEPKH,
CaMOKOHTPOJISI TIpOIIecca U pe3ysibTaTa pelieHrs MaTeMaTuIeCcKoi 3a1auu;

NpEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TMpPH PEIICHUH 3aJa4H, BHOCHUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IENU U YCIOBUAM, OOBSICHITH IPUUHHBI JOCTHKEHUS
WIM HEAOCTM)KEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBUIYaIbHOW pabOTHI TpU
pelieHnyd y4eOHBIX 3aJay, MPUHUMATh I€JIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacrpeAeiarTh BHABI padOT, OTOBAPUBATHCS, OOCYX IATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYXKIeHUs, OOMEH MHEHUM, «MO3TOBBHIE
HITYPMBD) ¥ HHBIE), BBITIOIHSTH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH CBOU JCUCTBHS C APYTUMU
YICHAaMH KOMaHJbl, OLICHUBATh KAa4ECTBO CBOETO BKJIAJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca oOyyaromuiicss HAy4IUTCs:



CBOOO/IHO OTIEPHPOBATh OCHOBHBIMH MOHATUSIMU CTEPEOMETPUH TIPU PEIICHUH 3a1a4 1
MIPOBEICHUN MAaTEMAaTHUYECKUX PacCy KICHU;

IPUMEHSATh AKCHOMBI CTEPEOMETPHUM U  CJIEJICTBUS U3 HHUX TMpPH pPEUIeHUU
TeOMETPHUYECKHX 3a7a4;

KJIacCu(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OTIEpUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKITY
IPSIMBIMU B IPOCTPAHCTBE, MEX/Ty MPSIMOM U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pAacrio3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAaHHUKOB (TIpH3Ma, MHPaAMHIA,
IPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

KJ1acCU(pUIIMPOBATh MHOTOTPAHHUKH, BRIOMpasi OCHOBAHUS 15 KJlacCU(pHUKaInu;
CBOOOJJHO OIEPHUPOBATH MOHATUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NApaJIeNIbHOE, IICHTPAIbHOE M OPTOTOHAIIFHOE TPOSKTHPOBaHNE GUTYp Ha
TUIOCKOCTh, BBITIOJIHATH N300pakeHHst (PUTYp Ha TIIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOTPAaHHUKOB Pa3lWYHBIMH METOJAMH, BBIIOJHATH (BHIHOCHEIE)
TUTOCKUE YePTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;
BBIUMCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOrpaHHMKOB (IIpU3Ma, MHpaMuia),
T€OMETPUYECKHX TeJI C MPUMEHEHUEM (HOpMyIT;

CBOOOJTHO OTIEPHPOBATH MOHATHUAMHU: CHMMETPHUS B IPOCTPAHCTBE, IEHTP, OChb H
TUIOCKOCTH CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO ONIEpUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPIUHATAM B
MIPOCTPAHCTBE;

BBITTOJTHSTH JICHCTBUS HaJl BEKTOPAMH;

pemarp 3aJayd Ha JIOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
IF€OMETPHUYECKUX  BEJIWYMH, TPUMEHSSI HW3BECTHBIE METOJIbl MpPHU  PELICHUU
MaTeMaTHYeCKUX 3a]a4 TOBBIIIEHHOTO M BRICOKOTO YPOBHS CIIOKHOCTH,

MPUMEHATH MPOCTEUIINE POTPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUYCCKHX 3a1ay;

M3BIIEKATh, TPEOOPA30BHIBATH M HHTEPIIPETUPOBATH HHPOPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTpHuecKiX (GUrypax, NpeACTaBICHHYIO Ha YepTexax U pUCYHKaX;

IPUMEHSTH MTOJTyYeHHBIC 3HAHHSI Ha MTPAKTHKE: CPAaBHUBAThH U aHAIN3UPOBATh pPeasibHbIC
CHUTyallud, TPUMEHATh W3Y4YCHHbIE TIOHSATHS B TPOLECCE IOUCKA PpEIICHUs
MaTeMaTU4ecKH CHOPMYIMPOBAHHON NMPOOIIEMBI, MOICINPOBATh PEalbHbIC CUTYyalluu
Ha S3bIKE TEOMETPUH, WCCIECI0BAaTh MOCTPOSHHBIE MOJAEIH C HCIOJIb30BaHHEM
reOMETPHUECKUX MMOHATUH U TEOpEM, arlnapara ajnre0pbl, pelaTh IPakTHYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXKICHUEM r€OMETPUICCKUX BEITNIHH;

MMETb IPEACTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHUSA T€OMETPUU KaK COCTaBHOM 4acTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kjaacca oOydaroniuiicss HAyIUTCs:

CBOOO/IHO ONEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C IUIHHAPUYECKON, KOHMUECKON H
cheprIecKOi MMOBEPXHOCTIIMH, OOBSICHSATH CIIOCOOBI TIOYyUCHUST;

OTIEpUPOBATH TOHITUSIMHU, CBS3AaHHBIMU C TEJIAMH BPAIICHUS: MIJIUHIPOM, KOHYCOM,
cdepoii u mapom;



pacrno3HaBaTh Teja BpaimleHus (IWIMHAP, KOHYC, cdepa U map) U 00BICHATH CITOCOObI
MIOJTyYCHHUS TEJl BPALCHUS;

KJIaccu(UIMPOBaTh B3aUMHOE PACHOJIOKEHHUE CPephl U MIIOCKOCTH;

BBIUHCIISATh BEIMYMHBI 3JE€MEHTOB MHOIOTPAHHMKOB U TeJ BpalleHus, oO0bEMBI U
IUTOIIAJM MOBEPXHOCTEH MHOTOTPAHHMKOB M TE€J BpAIllEHHs, T€OMETPHUECKUX TeIl C
pUMeHEeHneM (HOopMYyII;

CBOOOJTHO OTIEPHPOBATH MOHITHAMH, CBI3aHHBIMH C KOMOWHAITUSIMH TEJ BPAIICHUS U
MHOTI'OI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy W ONMMCAHHBIA OKOJIO C]ephl,
cdepa, BIMCaHHAS B MHOTOT'PAaHHHK HJIM TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHSI MEXK/Ty IIJIOMIASIMHA MTOBEPXHOCTEH U 00bEMaMH MOTO00HBIX
Te;

n300paxarb Hu3ydaeMmble (UIYphl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tell
BpaIlCHHST,

M3BIIEKATh, UHTEPIIPETUPOBATH M MMPEOOPA30BBIBATH HHPOPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOJTHO OIIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIEPAlMH HaJl BEKTOPaMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JICKApTOBOM cHCTEME KOOPAMHAT;

pelath TeoMEeTPUYECKHE 3aJaud Ha BBIYHUCICHHE YIJIOB MEXIy HpSIMbIMH H
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHMM OT TOYKM [0 IUJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJTHO ONIEPUPOBATH MTOHIATUSMH, CBI3aHHBIMU C JABI)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBH)KCHUIA;

BBITIOJTHATh U300pa)KEHUST MHOTOTPAaHHHKOB W TeJl BpAICHUS TPU TapaieTbHOM
nepeHoce, MeHTPATbHON CUMMETPUH, 3€pPKaJIbHOW CUMMETPHUHU, IIPU TOBOPOTE BOKPYT
MpSIMOH, peoOpa3oBaHuUs MOA00US;

CTPOUTH CEYCHHS MHOTOTPAaHHUKOB U TEJI BPAILICHH: CEYCHUS UINHPA (TTapajuieIhHO
U TIEpIEeHIUKYJISIPHO OCH), CEYEHUs KOHYyca (MapajuleIbHble OCHOBAHUIO U IIPOXOIAIINE
yepes BEpIINHY), CEYCHUSI 11apa;

UCIOJb30BAaTh METOJbI TIOCTPOCHHUSI CEYEHMH: METOJl CJEeOB, METOJ] BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO/]I TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPHUYECKUE YTBEPKICHUS;

OPUMEHSATh TeOMeTpHuUecKre (aKThl JUISI PELICHUs CTEpEOMETPUYECKUX 3ajad,
MPEIoJIaratoiuX HECKOJbKO IIaroB PeleHus, eclid yCIOBUSl MPUMEHEHHUs 3a/laHbl B
SIBHOU W HEsIBHOU (hopme;

pelmiaTh 3aJaud Ha JIOKa3aTeIbCTBO MaTeMaTHMYECKUX OTHOIIEHUH M HaXOXKJIeHHe
TeOMETPHUECKIX BEINYNH;

MPUMEHSTH POTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
pEIlIeHNN CTePEOMETPUUECKHX 3a/1aY;

NPUMEHSTHh TIOJIyYeHHBbIC 3HAHWS Ha TPAKTHKE: CPaBHHUBATh, AaHAJIM3UPOBATH U
OLIEHUBATh peaJIbHbIe CUTYAIUH, IPUMEHATh U3YUYE€HHBIE TOHATHS, TEOPEMBbI, CBOMCTBA
B IIpollecce IMOKMCKa pELIEHUS MaTeMaTHYecKu Cc(hOopMyIHMpOBaHHOM MPOOIEMBI,
MOJICTUPOBATh peajbHbIEe CUTYallMU Ha SI3bIKE F€OMETPUH, HCCIIE0BATh MOCTPOCHHBIE



MOJIEM C MCMOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHH U TeopeM, ammapara ajareOpsl,
pelaTh IPaKTUUECKUE 3aJa41, CBA3aHHbBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEJINYMH;
MMETh MpeACTaBICHUS 00 OCHOBHBIX ATaax pa3BUTHs FT€OMETPUH KaK COCTAaBHOM 4acTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaunMeHoBaHMe pa3ieioB U TeM (uudgposbIe)
n/n NMPOrpamMmbl Bcero Konrpoapueie | Tpakruteckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBeneHue B ctepeoMeTpuio 23 1
9 B3anMHOe pacnonokeHue npsMbIx B 5 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieH UKy IAPHOCTD MPSIMBIX U o5
IIJIOCKOCTEN B MPOCTPAHCTBE
5 VYriibl U paccTosTHUS 16
6 MHoOrorpaHHUKH 7
BekTopsl B mpocTpaHCTBE 12
3 HOBTOPCHI/IC, 000011IeHe U cUcTeMaTU3aLus 5 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounvecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jiesioB U TeM uugpoBbie
Ne n/m P Kontposabubie | IlpakTHueckue (1dpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTbl padoThl
pecypchl
1 AHanmuTHyeckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606meH%e " 15 1
cHCTeMaTH3alus 3HaHUH
3 OO6BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX T
6 JIB1>xeHUst 5 1
7 [ToBTOpeHnue, 06o0ImEeHNe U 17 5
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITIOYPOYHOE IIJTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHuTpoJsbHbIe
padoThI

IIpakTHYeckune
padoThI

JlaTa
U3YYeHUSs

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lousiTust crepeomeTpun: TOUKa, IpsimMas,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHUsI Ha PUCYHKE
IJIOCKOCTH, MapajlIeNbHBIX IPSIMbIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHst: nepecexaromecs MiIOCKOCTH,
NepeceKaronmrecs npsimMasi U mIOCKOCTb;
MOJIyIPOCTPAHCTBO

ITonsTHS: epeceKarolecs II0OCKOCTH,
NepeceKaroIIuecs NpsiMast U IIOCKOCTh;
MIOJIyIIPOCTPAHCTBO

MHoOrorpaHHUKH, U300paKeHne
MPOCTEHINHMX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 00BEKTOB

MHororpaHHuKH, U300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00ObEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBHS U3 HUX




AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CJICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
cienctsus u3 Hux. CriocoOnl 3agaHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaYeHUS TIPSIMBIX U TUIOCKOCTEH

10

N3o0paxenue cedeHnii mupaMubl, Kyoa
U IIPU3MEI, KOTOPBIE IIPOXOIAT YePe3 UX
pEbpa. M3o0pakeHue nepecedeHus
MOJTy4E€HHBIX TIOCKOCTEH.
PackpammBanue nocTpoeHHbIX CEUCHU I
Pa3sHbIMU LIBETAMU

11

N300paxenue cedeHnil nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé6pa. U3o0pakeHne nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBaHye TOCTPOSHHBIX CEYEHUI
Pa3HBIMHU IIBETAMH

12

N300paskeHre ceueHni MUpaMuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOJAT Y€pe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMU

13

N300pakeHne ceueHuil mupamMmusl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 ux
pé6pa. U3o0pakeHne nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.




PaCKpaH_II/IBaHI/Ie MMOCTPOCHHBIX ceueHU
Pa3sHBIMU LIBETAMU

14

Merton cneaoB I TOCTPOSHUS CeUSHUI

15

Meron cienoB I HOCTPOCHUS CEUCHHM.
CaolicTBa nepece4eHnii MpsiMbIX U
IIJIOCKOCTEN

16

Meron cnefoB [yl TOCTPOSHUS CEUCHUH.
CBoiicTBa nepeceyeHuit NpsIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YepPTEKEH U 3alUCh I1aroB
MOCTPOCHHUS

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Co3ganue
BBIHOCHBIX ‘-ICpTC)KCﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

19

[TocTpoeHue cedeHuii B mupamue, Kyoe
o TpémM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTencei/'I " 3aIlMCh HIaroB
MOCTPOCHUS

20

[TocTpoeHue cevenuii B mupamue, Kyoe
o TpémM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEMN U 3alUCh 11aroB
IMOCTPOEHUS

21

[ToBTOpeHue mnanumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJAbHUKOB




22

[loBTOpenue mianumerpuun: Teopema
Menenas. PacyeTsl B ceUeHMAX Ha
BBIHOCHBIX 4epTrexax. Mcropus pazsurus
MJIAHUMETPUU U CTEPEOMETPUU

23

KonrtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumMHoe pacnosioxkeHne npsMbIX B
npoctpancTBe. CKpeIBArOIIHECS
npsiMble. [Ipu3Haku CKpermBarOmuxcs
npsMbIX. [lapannensHble TpsMble B
POCTPAaHCTBE

25

Teopema o CyllleCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU MapajuIeIbHON
JAHHOM MPSIMOM, IPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JISKALICH Ha
JaHHOM npsiMoi. JlemMma o nepeceueHuun
MapaJUICIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapayensHOCTB Tpex npsMbIX. Teopema
0 TpEX napajuleiabHbIX NPsAMBIX. Teopema
0 CKPEIIMBAKOLIUXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHUPOBAHUE.
OcHOBHbIE CBOMCTBA MapaJICILHOTO
npoektupoBanus. M300paxeHne pa3HbIx
¢buryp B napauienbHONH MPOEKIUN

28

[lenTpanbHas mpoeKus. YToJI ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSIMBIMHU

29

3amayn Ha 10KA3aTENbCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C




PacIoIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsiTust: mapaiaenbHOCTh NPSMOM U
TIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajvieIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa napajieIbHOCTU MPSMOUN U
IJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aJla4yu Ha BBIYHCJIICHHUEC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapajieIbHOCTBIO MPSIMBIX U
IJIOCKOCTEH B IMIPOCTPAHCTBE

32

ITocTpoeHne cedeHus, MPOXOIAIIEro
4yepes JaHHYIO NPSAMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOILECHUN

33

[TapamnenbHas npoeKus, IpUMEeHEHUE
JUTSl TIOCTPOCHHMS CEUCHUM Ky0a n
napaienenunena. Ceoicraa
napajuiefienune1a u NpusMbl

34

[TapannensHbie miockocTy. [Ipu3naku
MapajuIeIbHOCTH JABYX IUIOCKOCTEN

35

Teopema o0 mapaJIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAJUISKANTYI0 JAHHOW INTOCKOCTH U
CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MIIOCKOCTEN: O
nmapaJiiCJIbHOCTH NPAMBIX IMEPECCCUCHU A




MIPU NIEPECEUCHUH JIBYX MapaIeIbHbIX
IJIOCKOCTEN TPETheil

37

CaolicTBa napajuieNbHBIX MIIOCKOCTEM:
00 oTpe3Kax mapayyieIbHBIX MPSIMBIX,
3aKIFOYEHHBIX MEXKIY MapajuieIbHbIMU
IJIOCKOCTSIMH; O TIEPECEYCHUU TIPSIMOM ¢
JIBYMSI TIapaJIIETbHBIMH TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTHU

39

[loBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napanenenunesa

41

Brruuciienue JUinH 0Tpe3KoB B KyOe U
IPSIMOYT'OJIbHOM IMapaJulesIeNuIe e

42

[lepnenauKyISIpHOCTE IPSAMOMN U
mnockocty. [Ipusnak
MEPIEHIUKYJIIPHOCTU IIPAMOM U
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTD NIPSAMOU 1
mockocty. [Ipu3nHak
MEePHIEHAUKYIISIPHOCTH MIPSMOM U
IJIOCKOCTH

44

Teopema o cyliecCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, TPOXOAAIIEN
yepe3 TOUYKY MPOCTPaHCTBA U
MEePIEHANKYIISIPHON K INTIOCKOCTH




IInockoctu u MEPpNCHAUKYJISIPHBIC UM

45 IpsIMbIE B MHOI'OI'PaHHHKaX

46 [TnockocT U epreHANKYJIIpHbIE UM
MpsIMblE B MHOTOTpaHHHKaX
[lepnenauKyIIsip 1 HAaKIIOHHAS.

47 [locTpoenune nepneHauKyIIsIpa U3 TOYKU
Ha MpsMYIO
[lepnieH UKy Isp U HAKIIOHHAS.

48 [TocTpoenune nepneHANKYIISIpa U3 TOYKA
Ha IPSIMYIO

49 Teopema o Tpéx mepreHnKysapax
(npsimast u oOpaTHast)

50 Teopema 0 TpEX nepreHIuKyIsIpax
(npsimast m oOpaTHas)

51 VYrom MexIy CKpelMBarOIuMHICS
MPSIMBIMH
ITonck nepneHauKyJIspHBIX IPSAMBIX C

52 MTOMOUIBIO EPIIEHIUKYISIPHBIX
IIJIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHmit Kyoa, MPU3MBL,

54 MPaBUIILHON MUPaMHUIBI C TOMOILBIO
OPTOTOHAJIBHON IIPOEKIUU
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

55 MPaBUJILHOM UPAMUJIBI C TTOMOIIBIO

OpTOFOH&J’IBHOfI IMPpOCKINU




56

CI/IMMCTpI/IH B IIPOCTPAaHCTBC
OTHOCHUTEIBHO INIOCKOCTH. I1mockocTn
CI/IMMeTpl/Iﬁ B MHOT'OT'paHHHKaxX

57

[Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMOU
U IIJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

58

[IpaBunbpHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH 0 MJIOCKOCTH

59

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKHU 10 IIIOCKOCTH

60

CriocoObl OMMyCTUTh NEPHEHIUKYIISAPHI:
CUMMETPHUS, CABUT TOYKH I10
MapajuIeIbHOMN IIPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

KonTponbnas pabota "B3anmnoe
pacnojoKeHue MPSMBIX U IIIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroa MeXay MPSMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIBHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroi Mex Iy
CKpCHINBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckne MeTOAbI BHIYMCIICHUS
yrila MeXIy IpsIMbIMU B
MHOT'OTpaHHUKAX




66

JIByrpansslii yroja. CBONCTBO JMHEWHBIX
YIJIOB IBYTPAaHHOIO yIJIa

67

[TepnenauKyIsIpHBIE TUIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHIUKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHuKyJIIpHOCTH
IIJIOCKOCTEH; TEOpEMa O NPAMOU
MepeCeUCHUs ABYX MIOCKOCTEN
MEPIEHUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpstmoyronbHbBIN Napaienenumnes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleenunena

70

TeopeMa O AxaroHajaiu npAaMOYyrojJbHOIro
nmapajjejenuicaa u CJICACTBUC U3 Heé

71

CrepeomeTpuuecKie U MPUKIATHBIE
3a1a41, CBSI3aHHBIE CO B3aUMHBIM
PAaCIIOI0KEHUEM MPSIMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIHIMBAIOIIHUECS
IIpsAMBIC, ITapaJlJICIbHBIC ITJIOCKOCTH B
CTaHAAPTHLBIX MHOT'OI'paHHUKaxX

73

[Tapa mapannenbHbIX IUIOCKOCTEN Ha
CKPELLMBAOLINXCS IPSAMBIX, PACCTOSIHUE
MEXly CKPELIUBAIOIUMUCS NPAMBIMU B
MIPOCTBIX CUTYaLUsAX

74

PaccrosiHue oT TOUKH 710 TNTOCKOCTH,
paccTostHUE OT MPSIMOM 10 MIIIOCKOCTH

75

Brruucnenue paccTosiHUN MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMHU C




ITOMOUIBIO NEPIIEHIUKYIIPHOU
IJIOCKOCTH

TpéxrpanHblil yroi, HepaBeHCTBA AT
TpexXrpaHHbIX yrioB. Teopema

76 [Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JJIsl TPEXTPAHHOTO yTIiia

77 DeMeHTHI chpepruecKoil TeOMETPHUHU:
reoJie3n4ecKre JMHUN Ha 3emiie

78 KontponbHas padora "Yribel u
paccrosiHus"

79 CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J€MEHTHI"

80 [Tupamuga. Bunel nupamua. [lpaBunsHast
nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIIOHHAS TIPU3MBI.
[IpaBunpHas npusma

82 [Ipsamoii napayenenunes,
MPSIMOYTOJIBHBIN Mapajuiesnenumnen, Kyo

83 Brimykiisie MEHOTOTpaHHUKH. Teopema
Ditnepa
Brimykiisle MEHOTOrpanHukd. Teopema

84 Otinepa. [IpaBunbpHble N
MOJTYTIPaBHIIbHBIE MHOTOTPAaHHUKHA

85 Kontposbnas padora "MHororpanHuku"

86 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMa BEKTOPOB

88 Pa3nocTh BekTOpOB




89

HpaBI/IJ'IO napajuiejiclnmIcaa

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHOMN 1
TJIOCKOCTH
92 CkansipHOE TTpOU3BEICHNE 1
03 Brruunciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [TpocTeitmme 3agaun ¢ BEKTOpaMU 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
98 O0600111eHIE U CHCTEMATH3AlAs 3HAHUI 1
99 O06o0061enre 1 cucreMaTH3aIus 3HaHuH 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAsE paboTa 1
102 O0o001eHre 1 cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

KoJsmnyecTBo 4acos JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3y4eHusi | oOpa3oBaTebHbIC
padoTbl padoThl
pecypchl
[ToBTopenue tems! "KoopauHarsl
1 BEKTOpa Ha IUIOCKOCTHU U B 1
npocTpaHcTBe"
9 [ToBTOpenue temsl "CkansipHoe 1
MPOM3BEJICHHE BEKTOPOB"
3 [ToBTOpeHue TemMbl "Beruncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTPaHCTBE"
4 [loBTOpeHue TeMsl "YpaBHEHNE TPSIMOH, 1
MIPOXOIAIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
aBHEHUE INIOCKOCTH, HOpMaJIb
6 Y ’ ’ 1
YpaBHEHHE IUIOCKOCTH B OTpEe3Kax
7 BekropHoe mpousBeneHue 1
8 JIuHeiiHble HepaBEHCTBA, TUHEHMHOE 1
MIPOrpaMMUPOBaHHE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMHUPOBAHNE
10 AHanuTHYecKue MeTobl pacuéra yria 1
MEXly IPSIMBIMH B MHOT'OI'PaHHHKAX
11 AHaIMTUYECKHUE METObI pacuéra yria 1
MEXIy MIIOCKOCTSIMU B MHOT'OI'paHHHKaX




dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxxaeHue paccTossHui OT TOUKH 10
TIJIOCKOCTH B Ky0Oe

14 HaxoxpaeHnue paccTostHUI OT TOYKHU 10
TUTOCKOCTH B MPABHJIHOW TTHPaMHJIE

15 KonTponbHnas pabota "AHanuTrueckas
reomerpus”

16 CeueHust MHOrOIpaHHHUKOB:
CTaHJAPTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOIOI'paHHUKOB: METOJ
CJIEJIOB
CedeHuss MHOrOrpaHHHUKOB:

18 CTaHJIapPTHBIE IJIOCKOCTHU, IIEPECCUECHHUS
HPSMBIX U IUIOCKOCTEH

19 [TapannensHble IpsSMBbIE U MIIOCKOCTH:
napajiebHble CEYCHUS

20 [lapannensHble TpsMbIE U MJIOCKOCTH:
pacy€T OTHOUIEHUI
[lapannensHble IpsMbIE U MIIOCKOCTH:

21 YTIIBI M@Ky CKpPEIINBAIOITIMHUCS
IpSMBIMU
[lepnieniuKyIsIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHJIapTHBIE Iaphbl

MEPIICHIUKYJISIPHBIX IIOCKOCTEN U
NPAMBIX, CHMMETPUH MHOI'OTPAaHHUKOB




23

[lepnienauKyIApHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpPEMa O TPeEX
MIEepIEeHIUKYIIsIpax

24

[IepnenaukyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

25

[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, (hOPMYJIBI 17151
IoaaeH, cooopakeHus mo00us

26

[ToBTOpenue: momaau
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
TJT0IIAJIeH, COOOpasKeHUsI TIO100US

27

[ToBTOpEHME: MIOIAIM
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Ionaaen, cooopakeHus moa00ous

28

[Inomanu ce4eHrnii MHOTOI'PaHHUKOB:
IUIOLIAIM IOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00us

29

[Imomaan ceyennii MHOTOrpaHHUKOB:
TUTOMIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHs MOJ00MS

30

Kontponsnas padora "[loBropenue:
MHOT'OI'PaHHHUKH, CEUEHUS
MHOTOI'paHHUKOB"

31

O6béM Tenna. O6beM IPSIMOYTOJIBHOTO
napaiesenunena

32

3anauu 00 yaABOCHUH KyOa, O
KBajpaType Ky0a; 0 TPUCEKIINH yriia




33

CrepeoMeTpuyecKue 3a1a4u, CBSI3aHHbBIE
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaJiesienunea

34

HpI/IKJ'IaJIHI)Ie 3aga4u, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMa MMpsAMOYTOJIbHOTO
IapaJuiCJICIIuIIcaa

35

O06BEM NpsIMO TPU3MBI

36

CrepeoMeTpuueckue 3aJjauu, CBI3aHHbIE
C BBIYHUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[Ipuknaanbie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMON TTPU3MBI

38

Brraucnenue 06bEMOB Tel ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bém
HaKJIOHHOHM ITPU3MBI

39

Brrunciearne 00bEMOB TEI C IIOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
MIAPaMHU/IBI

40

®opmyna 00bEMa MUPaMU/IBL.
OTHo1IeHne 00bEMOB MTUPAMUJ C
OOLINM yIJIOM

41

®opmyina 00bEMa MUpPaMHIBL.
OTtHomeHue 00HEMOB TUPAMHU]T C
OOIINM yTIIOM

42

CrepeomeTpuueckue 3aJjauu, CBSI3aHHbIE
¢ 00bEéMaMU HAKJIOHHOM MPU3MBbI

43

CrepeomeTprieckue 3a1a4uu, CBsI3aHHbIC
¢ 00bEMaMy TUpaMU/Ib




[Mpuxmnanueie 3ana4yn mo Teme "OObEMBI

44 TeN", CBA3aHHLIE ¢ 00HEMOM HAKIOHHOM
TIPU3MBI

45 [Mpuknagasie 3agaun o Teme "OO0bEMBI
Ten", CBsI3aHHbIE C 00BEMOM MTUPAMHU/TBI

16 [Ipumenenne 00bEMOB. Brruncienue
paccTosiHUA 10 TUIOCKOCTU

47 KonTtponbHas padora "O0béM
MHOTOrpaHHuKa"
[unnuapudeckast MIOBEPXHOCTb,

48 00pa3yroIIne UITHHIPUICCKON
IIOBEPXHOCTH

49 Hunuaap. [IpsMoit KpyroBou HUIMHAP.
[Inomaab NOBEpXHOCTU LUJIMHAPA

50 Konnueckas moBepxHOCTb, 00pazytomiye
KOHHMYECKOH nmoBepxHocTh. Konyc

51 CeueHue KOHyca INIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnblii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Inomane 60KOBOIM MOBEPXHOCTH U
HOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomanb G0KOBOI MOBEPXHOCTU U
IOJTHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpruyeckue 3ajauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,

IIOCTPOCHUEM CEYCHUN LUIUHIPA,
KOHYycCa




56

CrepeomeTpruyeckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH LUIUHAIPA,
KOHYyCa

57

HpI/IKJIaI[HBIC 3aga4u, CBA3aHHBIC C
MUWJINHAPOM

58

[Ipuknannsie 3a1auu, CBI3aHHBIE C
HWJIHHAPOM

59

Cdepa u map

60

[lepeceuenue cdeps! U mapa ¢
mockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o6paxenue mapa

61

[epeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u cgepsl
TUTOCKOCTBIO. By u m300pakenue mapa

62

VYpasuenue cepsl. [Lnomans chepsr n
€€ yacrteu

63

Cummerpust chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JO0Ka3aTCIbCTBO U BBIYMCIICHUC,
CBsI3aHHBIC CO chepoit U mapom,
MTOCTPOCHHUEM UX CEUCHHH IIJIOCKOCTHIO

65

CrepeomeTpuueckue 3aa9d Ha
JO0Ka3aTCJIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO CEpOil U Mapom,
MTOCTPOSHUEM UX CEUSHHH MIIOCKOCTHIO

66

[MpuknaaHbie 331341, CBI3aHHBIC CO
cdepoii u mapom




HOBTOpCHI/ICI OKpPY’KHOCTb Ha

67 IIJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJApTHBIE TOI00MS

68 Paznuunble KOMOMHAIIMY TEJT BPAIICHUS
Y MHOTOTPaHHHUKOB

69 3anauu o reMe "Tena u moBepxXHOCTH
BpauieHus"

70 3anauu 1o reMe "Tena u MoBepXHOCTH
BpaieHus"

71 KontponbHas padota "Tena u
MMOBEPXHOCTH BpalieHus"

7 O6neém mumuHApa. Teopema 06 00bEME
MPSIMOTO LIUITUHPA
Brruncnenue 00bEMOB Tell C TOMOIIIBIO

73 omnpenenéHHoro uHrerpana. OobEm
KOHyca

74 IInomaayu GOKOBOH U ITOJIHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIC

75 C BBIYUCIICHUEM 00BEMOB IMITUH/PA,
KOHYcCa

76 [Tpuxnagueie 3anaun no Teme "OObEMBI
Y TIJTOIAIM TTOBEPXHOCTEN Ten"
O0bEM 1apa 1 apoBOTO CEKTOpa.

77 Teopema 06 06wéMe mrapa. [Tnomanmp

cdepsl. CTepeoMeTpruiecKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB




1rapa, IapoBoOro CErMeHTa U IIapoBOTO
CEeKTOpa

78

[Tpuknagaeie 3agaun 1mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa 1
momaapio cdeprl. COOTHOIICHUS
MEX]Ty MJIOIASIMH IOBEPXHOCTEH U
00BEMaMU OOOHBIX TE

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenune o0bEMa mpu mogo0uu.
CrepeoMeTpruyecKue 3aJ1auu, CBsI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB Te U
IJIOIIAIEH TOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

81

JIBU>KEHUS POCTPAHCTBA.
OrobOpaxenus. JIBUKEHUS U PaBEHCTBO
¢uryp. OOuire cBONCTBA ABUKEHUN

82

Bubl n1BukeHnil: napamieabHbIN
IIEPEHOC, LIEHTPAJIbHAS CUMMETPHUS,
3epKajJbHasi CHAMMETPHUS, TOBOPOT
BOKPYT NPSAMOU

83

[IpeobpazoBanus nomoowus. [Ipsmas u
cdepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
NPUMCHCHUC IBUIKCHUSA

85

Konrtponbnas padota "BekTopsl B
npocTpaHcTBe"




86

Ob6o6maromee nmopropenue 11 nmousTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMaTH3AINs 3HAHMIA:
"[lapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B MpOCTpaHCTBE"

87

O6o6maromee noropeHue 11 mousTuii
1 MeTOJI0B Kypca reomerpun 10-11
KJ1acCOB, CHCTEMaTHU3allis 3HAHUI:
"BekTopsl B npocTpaHcTse"

88

Ob6o06maromee nmopropenue 11 monsaTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJ1aCcCOB, CHCTEMaTH3allisl 3HAHUIA:
"BekTopsl B npocTpaHcTse”

89

Ob6o6maromee nopropenue 11 nmousTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aINsI 3HAHWI:
"O6beM MHOTOrpaHHUKa"

90

Ob6o6maromiee nmosropenue 11 mousTuit
¥ METOJIOB Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3aIlNsI 3HAHMIA:
"O06beM MHOrorpaHHuka"

91

Ob6o6maromiee nmosropenue 11 nmonsTuit
U MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3allHsl 3HAaHU:
"TTnomany MoBEpXHOCTH M 0OBEMBI
KPYIJIBIX TET"

92

Ob6o6maromee nopropenue 11 nmousTuit
¥ METOJIOB Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUM:




"TTnommany moBEpXHOCTH M 0OBEMBI
KpyrJibix Ten"

93

HtoroBas koHTpoNbHas paboTa

94

HroroBas koHTponbHas paboTa

95

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3alus 3HAHUI

96

HcTopus pa3sBUTHS CTEPEOMETPUH KaK
HAYKU U €€ pOoJIb B Pa3BUTUH
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3sBuTHA CTEPEOMETPUH KaK
HAYKU U €€ pOoJIb B Pa3BUTUH
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAyKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

99

Ucropust pa3BuUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

100

HcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BuTHs cTEpeOMETPUM Kak
HAyKH U €€ poJib B Pa3BUTUU




COBPCMCHHBIX WHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ pOJIb B Pa3BUTUU

102 1
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M
OBIIEE KOJIMYECTBO YACOB ITO 102

[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
VY4eOHbIe TPOrpaMMbl
e[Iporpammbl  00mIe0Opa3oBaTENbHBIX  YUpexJIeHuil. Anrebpa M Hayvana
Maremaruueckoro anammza. 10-11 xmaccel. — M.: IlpocBemenne, 2018. CocraButens:
T.A.bypmucrtposa
e [Iporpammsl 061eo0pa3oBaTenbHbIX yupexkaeHuit. ['eomerpus. 10-11 kmaccel. — M.:
IIpocsemenue, 2018.CocraButens: T.A.bypmucrpoBa
e [Iporpammbl  00mIe0Opa3oBaTenbHBIX yupexkaeHuil. Teopus BeposSTHOCTEH
cratructuka. 10-11 xmacece. — M. MIIHMO: AO «MockoBckue Yy4eOHUKN,
2004.CocraButens: T.A.BypmuctpoBa
e DesiepanbHBIl  KOMIIOHEHT TOCYAApCTBEHHOIO CTaHJapTa oOumero obpa3oBaHus
(mpounbHBII ypOBEHB)
YueOHnku
e AmumoB L. A., Komsarun 0. M., Tkauéa M. B. m gap. AnreOpa um Haudana
MaTeMaTHdeckoro ananm3a (0a3oBblii W mpodwmnbHbl ypoBHm) 10, 11 xmaccer. —
M.:Ilpocsemenue, 2023.
o JI.C.Atanacsn, B.®.byry3zoB, C.b.Kamomues u gap. I'eomerpus, 10-11 xmacchr
(6azoBbIil 1 poduibHbIN ypoBHK)-M.: [IpocBenienne,2018
¢ 1O. H. TropuHn, A. A. Makapos,l. P. Beicoukuii, U. B. flmenko. Teopus BeposiTHOCTEM
u craructuka, 10-11 xmaccer. — M.: MITHMO: AO «MockoBckue yaeOHuKn», 2004.
VYy4eOHble mocoOus
U B. I'. bparun, A. W. I'paboBckuii. Bce mpeaMeTsl MKOIBHON MPOrpaMMBbl B CXeMax U
tabnuuax. Anredpa. 'eomerpusi.
JunakTuueckue MaTepuabl
U Junaxtuueckue marepuansl ais 10-11 kmaccos/M. U. [llabynun, M. B. Tkauésa, H.
E. ®énoposa, O. H. lo6poBa — M.: IIpocBemienue.
U 3uB b. I'. 'eomerpusi: nunakruueckue marepuaisl i 11 kinacca. - M.: [Ipocsenienue.
KonTponbHble 3a1aHus
[0 A. II. EpmoBa, B. B. T'ono6opoasko. CamocToATeNbHbIE U KOHTPOJIbHBIE PAOOTHI.
Anreopa. 11 k1. Pa3HOypOBHEBBIE TUAAKTUYECKUE MATEPUAIIBI.
MeTtoauueckne peKOMEHIalluu 10 U3YYEHHIO Kypca
[1 Meronnueckue pekomenauuu s 10- 11 xnaccos/ H. E. @énoposa, M. B. Tkauéga.
[0 Caaksn C. M. Uzyuenue reomerpuu B 10-11 ximaccax / C. M. Caaksn, B. @. ByTy30B.
— M.: IIpocBemienue.
[J Cratbu U3 HAYy4YHO-TEOPETHMYECKOIO M METOAMYECKOro >KypHana «Maremaruka B
LIKOJIEY.
U CraThu U3 €XKEHEIEIHHOTO YYCOHO-METOAMYECKOTO MpHiIokeHus1 K razere «llepsoe
CEHTSOPS»
«Maremaruka.
YueOHo-HarIsAHBIC MaTEPUAITBI
[ MuTepakTUBHAs TOCKA, IPOEKTOP, KCEPOKC-TIPUHTEP-CKAHEP.
0 TaOuuisl 10 MaTEMAaTHKE.
HNHupopManimoHHO-METOJMUECKOe o0ecrieueHne yueOHoro mpoiecca
1. IlporpamMmHO-TIeAArOrMYECKUE CPEACTBA, Peau3yeMble C TTOMOIIBbIO KOMITbIOTEpa
¢ CD «1C: Penerurop. Maremaruka» (KuM).
eCD «Teomerpus He mis orauuHukoBy (HUM skxoHOMHKHM  aBHAIMOHHOM
MIPOMBIIIJICHHOCTH).
¢ CD «¥Ypoxkwu anre6psr.10-11kmacce (B 2 4.) (KuM).



¢ CD «Marematuka. 5—11 xnaccel. [Ipaktukymy».
¢ CD «bousb1as 351eKTpoHHAs JETCKasi SHIUKIIONEANs 10 MaTeMaTHKe».

2. IMudpossie obpazoBatensHble pecypchl (LIOP) mis momnepXku MOAroTOBKH
IIKOJIbHAKOB
e Mlutepuer-nopran Bcepoccuiickoll OMMMIIMAABI IIKOJBHUKOB. — PexuM nocTyna:

http://www.rusolymp.ru

° BCGpOCCHﬁCKHe AUCTAHIOUOHHBIC 9BPUCTHYCCKUE OJIMMITUA/IbI IT0O MATEMATHUKE. — €KUM
noctyna: http://www.eidos.ru/olymp/mathem/index.htm

e lnpopmanimoHHO-TIONCKOBast ~ cucTemMa  «3amaum». —  Pexxum  jmocryma:
http://zadachi.mccme.ru/easy
e3anaun: WHGOPMAIIMOHHO-TIONCKOBAs CHCTEMa 3a/jad I0 MareMaTHke. — Pexum

noctyna; http://zadachi.mccme.ru

OKOHKprHLIe 3ala4i IO MAaTCMaTUKEe: CIIPABOYHUK W MCTOAbI PCIICHHUA. — PC)I(I_/IM
nocrtyma: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

e Matepuainsl (TIOJHBIE TEKCTHI) CBOOOHO PACIIPOCTPAHIEMBIX KHUT 110 MaTEMAaTHKE. —
Pexum http://www.mccme.ru/free-books

MaremaTuka JJISA MMOCTyIMAarOmIuXx B BY3EL. — Pexum AocCTyna:
http://www.matematika.agava.ru



http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://zadachi.mccme.ru/
http://zadachi.mccme.ru/
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books
http://www.matematika.agava.ru/
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