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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CIIEYNBAET BOZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIIEH MpeaMeTHO obnact «MaremaTtuka u
uHpopMaTuka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJAENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4yaThb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUHN PACCYKIACHUM;

dbopMupoBaHHE yMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peueHus, yMEHUSI HUX INPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUSA B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU



000CHOBAaHNY MaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PaCCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (YyHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETpPHUU:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 kmaccax sBisitorcs: «lIpssMble W MIIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacrpeiensercs He TOJbKO IO
CoJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeIEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYArOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumanuu O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Hezneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss npsmble. [Ipu3HakM CKpemnBarOmUXCA
npsAMbIX. [lapamuiebHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctd. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajyiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpas’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IMpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
TIoCKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJIbHBIA — MApAJUICHCHUNE] UM €ro  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIDAaHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanps OOKOBOM NOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BekTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenus

[TonsiTvs: IMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BparieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCAaHHas oOKoJio wwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMaAb chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LIUIIUHIPA
(mapamienbHO Y TNEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca (MapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHECHTpaJbHAsI CUMMETpPHS, 3€pKaJIbHAs CHUMMETpPHS, MOBOPOT BOKPYL MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUNM HAyKHM U JAESTENbHOCTbIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieir mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSIKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ady B 00JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MpPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, HTAarloB €€
pPa3BUTUSL W 3HAYUMOCTH IS PA3BUTHS IMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYJIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHMSI, KPUTEPUU TTPOBOJIMMOTO aHAIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSAX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMbIE U OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUSA, BbIOMpaTh HauOoliee MOAXOASAIMA ¢ y4d€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH THUIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 00beKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIOIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nnopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATH MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIeHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 331a4, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHUA 33]1a4M, BBIOMpATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS pPe3yNbTaTOB JESITEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh 1€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, pacHpenesiTh
BUJIbI pabOT, JIOTOBApUBATHCS, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (popMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U  HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YIEHaMH KOMaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUsM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUM TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJy MPSMBIMU B TPOCTPAHCTBE, MEXAY MNPIMOU HU
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajuienenunen, Kyo);

e KJIacCUUIUPOBATH  MHOTOTPAaHHUKU, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHNN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHSTUS B
npolecce IMOWCKAa peUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npo6sieMbl, MOJIEIMPOBATh pEAJbHbIE CUTYyallud Ha fA3BbIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKTUYECKUE 3aaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K kxonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMH C ITWIMHAPUYCCKOMH,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYICHHUS;

OIepUPOBATh MOHATUAMHU, CBI3aHHBIMH C TE€JIaMH BpAIICHUS: UIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOOXKeHue c(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U TUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (opMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY TUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJI BpaIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEPAIliy Ha/l BEKTOPAMH,

3aJaBaTh TUIOCKOCTh YPaBHEHHUEM B JICKAPTOBOH CHCTEMEe KOOPAMHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMHU, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MOI00US;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapannenbHO U MEePHeHIUKYISIPHO OCH), CEUeHHUs KOHYyca (TapaiebHbIe
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPILNHY), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHHS CEUEHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl I PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, NPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM dopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE  3HAaHWA HAa  NOPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEHICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH UM TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX A3Tamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 B 2 1
BEJICHUE B CTEPEOMETPHIO 3 3 hitps://m.cdsoo.ru/
) B3aumHoe pacrnosoxeHue npsiMbix B 6 ) bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/
3 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B g 1 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
4 [lepneHUKyYISIPHOCTD MPSAMBIX U )5 | 1 bubnmnoreka HOK
IJIOCKOCTEMN B MMPOCTPAHCTBE https://m.edsoo.ru/
bubmnoreka IIOK
5 v 16 1
Tl PACCTOAHAA https://m.edsoo.ru/
bubmnoreka IIOK
M 7 1
6 HOTOTPaHHHIH https://m.edsoo.ru/
but6mmorekxa [IOK
7 B 12 1 1
CKTOPHL B [IPOCTPAHCTBE https://m.edsoo.ru/
g [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 5 1 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 8



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 AHanmuTnyeckasi FeOMETpHs 15 1 bubmmorexa LHOK
https://m.edsoo.ru/
) [ToBTOpEeHME, 0000IIEHNE 1 15 1 | bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/
3 O06bEM MHOTOTpaHHHKA 17 1 bubmorexa HOK
https://m.edsoo.ru/
bu6nmoreka [JOK
4 T 24 2 1
¢/1a BpatlcHHA https://m.edsoo.ru/
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 ] bu6mmoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/
bu6nmoreka [JOK
1
6 HBiicerns > https://m.edsoo.ru/
7 [ToBTOpenue, 00o0IEHNE U 17 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 3



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PUCYHKE IJIOCKOCTH, MapaJljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, MpsiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
IepeceKarommecs npsaMas u rmjiI0CKOCTh;
MOJYIIPOCTPAHCTBO

IlousTuhs: MEPECCKArOIMUECS IIOCKOCTH,

IepeceKaromumecs npsaMas U rjiI0OCKOCTh;
MOJIYIIPOCTPAHCTBO

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

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

bu6mmorekxa [IOK
https://m.edsoo.ru/

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHUKH, U300paKeHUE
IIPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
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CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cnenctBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

N300pakeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. N3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIII0CKOCTEN. PackpaimBanue
ITOCTPOCHHBIX CEYCHUH Pa3HBIMH LIBETAMU

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

bu6mmorekxa [IOK
https://m.edsoo.ru/

14

Meton cieoB Uisl IOCTPOEHUS CEUEHU I
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15

Mertoa cneqoB Ajisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

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

16

Mertopa cie0B Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3allUCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoenue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
MTOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

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

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU
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23

KonTponpHas padora Nel. "Axcruomsl
|y p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaronmxcst
npsaMbIX. [TapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMON IapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHuu
MapaJUIENIbHBIX IPSAMBIX IIJIOCKOCTBIO

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

26

[TapannenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

27

28

29

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMbIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

bu6nuoreka [JOK
https://m.edsoo.ru/

30

[TonsiTHA: MapanaeabHOCTh NPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapaJUIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUTSL TIOCTPOCHHUS CCUCHHI Ky0Oa U
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiiCJIbHOCTH IBYX IUIOCKOCTEM

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

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepecedeHus
IIPU NIEPECEUEHUN IBYX NTapaJlJIeNIbHbIX
IJIOCKOCTEMN TPEThEU

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

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY NapajuleIbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSIMOI €
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMUA
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38

KonrponsHas pabora
No2."[TapamienbHOCTh B MpOCTpaHCTBE"

39

40

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue niuH oTpe3KoB B KyOe u
MPSAMOYTOJIbHOM TIapajuiesIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJI0OCKOCTH

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

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTU MIPSIMOHN U
IJI0CKOCTH

Teopema o CyleCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
psAMBIC B MHOT'OI'paHHUKAX

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

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47

[lepnieHiuKynsIp 1 HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

[lepnieHqUKYISp U HAKJIIOHHAS.
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ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHEeHANKYIIApAX

bu6mmoreka [IOK

e (mpsimast 1 oOpaTHast) https://m.edsoo.ru/
50 Teopema o Tpéx nepneHAUKYIIpax
(mpsimast 1 oOpaTHas)
51 Yron Mexay CKpeuBaroIuMHUCs
IPSIMBIMU
[Touck neprneHaAuKyISpHBIX MPSMBIX C
52 MTOMOUIBIO NEPIEHIUKYISIPHBIX bubmmorexa [TOK
. https://m.edsoo.ru/
IJI0CKOCTEN
53 OpTOroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,
54 MPaBUILHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBl,
55 MPaBWJIbHON MHPaMUAbI C TTOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHTEJIBHO IUIOCKOCTH. [Inockoctn bubmmorexa LOK
. https://m.edsoo.ru/
CUMMETpPUN B MHOTOTpaHHHKAX
57 [Ipu3HaK NepneHMKyJIIpHOCTH MPSMON U
IJIOCKOCTH KaK CJIEJICTBUE CHUMMETPUH
53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH
60 CriocoObl OIYCTHTD MEPIIECHANKYIISPHI:
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CUMMETPHUSI, CABUT TOUYKHU IO
napasieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas pabora Ne3. "B3anmuoe
PacrooKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TEOPEMaA
KOCHHYCOB

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

64

[ToBTOpEHME: yroyi Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCICHUA

yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX

YIJI0B JBYTPaHHOIO yria

[Iepnennukynsapasle miockocTH. CBONCTBA
B3alMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN

bu6nmoreka [JOK

68

[Ipu3Hak nepneHaANKyJISpPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MepeCceUeHMs IBYX MIIOCKOCTEM
MEePHEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuleJIenunena

70

TeopeMa 0 nMaroHany NpsIMOYTrOJILHOTO
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napajjeacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSAMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOIIUECS MPSMBIE,
napasuieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapaJuiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCS ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAIUAX

74

Paccrosaue oT TOUKH J0 IIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

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

75

76

7

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUNIOCKOCTH

TpEXrpaHHbIl yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoZIe3NYeCKUE JIMHUU Ha 3emiie

78

Kontponbnas padota Ne4."Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 JIEMEHTHI"

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

80

IInpamupa. Buael nupamun. IpaBunsHas
nupamuaa
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[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI.

81 [IpaBuibHas mpusma !

20 [IpssMo#t napaienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brinykiible MHOTOrpanHukH. Teopema

84 Oiinepa. [IpaBuiibHbBIE U TIOJYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora NeS. |
"MHororpaHHuku"

36 ITonsiTe BeKTOpa Ha TIOCKOCTH U B | bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/

87 CymMma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno nmapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHOE MPOU3BEICHNE 1

93 Brruncnenue yria Mex1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimume 3aga4n ¢ BEKTOpaMHU 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 KonTponbnas padora Ne6."Bekropsr"” 1
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98 O06o001IeHre U CHCTeMAaTH3alus 3HAHUN 1
99 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
100 O0o001IeHre U CHCTeMaTH3alus 3HAHUN 1
101 Hrorosas koHTpoNIbHAsI paboTa 1
102 O06o001eHre u cucTeMaTr3aIis 3HaHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgpoBbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
| [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IJIOCKOCTH U B NMPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkangpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpeHue TeMsl "Borruncinenue yria |
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH, |
IIPOXOJALIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, | bubnuotexa [JOK
ypaBHEHHE IIJIOCKOCTH B OTPE3KaAX https://m.edsoo.ru/
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseeHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE |
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHENHOE |
MIPOrpaMMUpPOBaHHE
10 AHanUTHYECKHE METO/IbI pacuéTa yria |
MEXy NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHanuTH4YecKue METObI pacuéra yria 1
MEXy TUIOCKOCTSIMH B MHOTOTPaHHUKAX
12 ®opMyia pacCTOSHUSA OT TOYKH 10 1
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IIJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTosiHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IIJIOCKOCTH B IPABUJIBHOM MUPAMHUJIE

15 Konrponsnas pabora Nel.
"AHanutruyeckas reomerpus”

16 CeueHnst MHOTOIPaHHUKOB: CTaHIApTHBIE bubnuoreka [IOK
MHOT'OTPaHHUKHU https://m.edsoo.ru/

17 CeueHrst MHOTOTPAaHHUKOB: METO/] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MPsMBIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannenpHble MpsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIUIBI MEKY CKPEIMBAOIUMHUCS
MPSIMBIMU
IlepneHIuKynsApHBIE IPSIMBIE U

22 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEePIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepnieHIuKyNApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

24 [lepnienquKyIsIpHBIE IPSMBIE U
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IIJIOCKOCTH . BBIYUCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI TS
Ioaaen, COoOpakeHUst Mo00M

[ToBTOpEHUE: MIIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
TIomaaen, COoOpakeHHs MOT00MS
[ToBTOpEHHE: MIOIIAAN

MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
TJI0IA e, COOOPaKEHHSI TIOI00MS

28

[Inomany ce4eHnii MHOTOIPaHHHUKOB:
TUIONIAIM TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

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

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOI00US

30

31

KontponbHast padora Ne2."IloBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOI'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiIa

33

CrepeoMeTpHuyecKre 3a7jauu, CBI3aHHBIE C

00BEMOM TIPSIMOYTOJIBHOTO
napauiesienumne1a

Bbu6mmoreka [JOK
https://m.edsoo.ru/

34

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
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BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaenenumnena
35 O0BEM npsAMO TPU3MBI
36 CrepeoMeTpuyecKue 3aauu, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [TpuknaaHblie 3a7a4u, CBI3aHHBIE C
00BEMOM TIPSIMOH TPU3MBI
Beruucienue 00EMOB Tell C TOMOIIBIO
N N bubmuorexa [JOK
38 ornpenenéHHoro uaTerpana. O0bpEm
. https://m.edsoo.ru/
HAKJIOHHOHN MPU3MBI
Beruuciienue 06EMOB Tell C TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0bém
MUPaMUIbI
40 ®opmyna 00béMa nupamubl. OTHOILIEHHE
00BbEMOB MUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamubl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKHe 3aJjauu, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI
13 CrepeoMeTpHyecKre 3aauu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBS3aHHBIE C 00BEMOM HAKIIOHHOH
44 " 0
TIPHU3MBI
45 [Tpuknanueie 3ana4u mo Teme "OOBbEMBI bu6mmoreka [JOK
Ten", CBA3aHHBIE C 00BEMOM MUPAMUJIBI https://m.edsoo.ru/
46 [Tpumenenne o6bEMOB. Brruncienue

pacCTodAHUA N0 IMIIOCKOCTU
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KonTponbnas padota Ne3. "O6béM

47 |
MHOTOTpaHHHUKA
Hunuuapuyeckasi TOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON bubmmorexa [OK
https://m.edsoo.ru/
MMOBEPXHOCTHU
49 Humuaap. [psimoit KpyroBoM MUIUHID.
[Tnomaab MOBEPXHOCTH UIUHIPA
50 Konunyeckasi moBepXHOCTh, 00pa3yroIiue bubnuorexa [JOK
KOHMYECKOU nmoBepxHoctu. Konyc https://m.edsoo.ru/
51 CeueHue KOHYcCa TJIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBaHUS
57 VYceuénnsblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB
53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa
54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha
55 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHU MUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha
56 JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa
57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM
53 KontponsHas padora Ne4. "[loBepxHOCTB
HWIMHAPA U KOHyca"
59 Cdepa u map
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60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

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

61

[epecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bu 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHUEM UX CEYCHH MI0CKOCTHIO

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

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUYCHHH IIOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00Ms

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

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

69

3amaun o Teme "Tera u MOBEpPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaleHus"
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71

KonrtponsHas padora Ne5."Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O06béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro quJinHApa

Brruncnenue 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

[Imowmany OOKOBOU U IOJIHOU
MOBEPXHOCTH KOHYCa

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

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Tpuxnanueie 3ana4n no teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa 1 MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BBEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4u mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenue o6nEma mpu moo0uu.
CrepeoMeTpuuecKre 3a71a9u, CBSI3aHHBIC C

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

bu6mmoreka [JOK
https://m.edsoo.ru/
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BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIACH
MOBEPXHOCTEM

80

81

82

KonTponbnas padota Ne6."Tlnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrkeHus npoctpancTBa. OTOOpaKeHUS.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IABMKEHUI

Bupl nBukeHnil: napamienbHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
NpSAMOit

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

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Ditnepa

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

84

85

FGOMeTpI/ILIGCKI/Ie 3a1a41 Ha MPUMCHCHUC
JABUOKCHU S

FCOMeTpI/I"IeCKI/Ie 3aa4Uu Ha IIPUMCHCHUEC
JABHIKCHUS.

86

O6o6mmatomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B ITpocTpaHcTBe"

87

O6o6matomiee nopropenue 11 nonsruii u
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpuu 10—11
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KJIaCCOB, CUCTeMaTH3alMs 3HAaHUM:
"BekTopsbl B mpocTpaHcTBe"

&9

Oo6o6maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10—-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

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

90

91

92

93

94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometrpuun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Momany MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Ob6o06maromiee noropenue 11 noHsATUit 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Mmomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, o6o0mEeHNE,
cUCTeMaTHu3alis 3HAHHH.

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

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

95

96

[ToBTOpenue, 0600mEeHNE U
cUCTEMaTH3aInsI 3HaHUH

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
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KOMIIBIOTCPHBIX TEXHOJIOTHH

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

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

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

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. ['eomerpus, 10-11: YVueb.m1s obmeodpazosar. yupexnaenuit/ JI.C. ArtaHacsH,
B.®. byryzos, C.b. Kagomues u ap. — M.: IIpocsemenue, 2017.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

'eomerpus 10-11. JI.C.Atanacsu [locobue st yuurens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www fipi.ru/

http://multiurok.ru/

but6mmoreka LIOK https://m.edsoo.ru/

http://infourok.ru/

https://www.yaklass.ru/

U Jipyrue nudposbie 00pa3zoBaTeIbHbIE pecypchl U pecypchbl cetu MHTepHeT
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