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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB HAa YPOBHE CPEIHErO
oOwiero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUYEHUS AUCIUILIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M NPEIMETOB T'YMaHMTapHOTO IMKJIA.
[lockonbKy  JIOrMYECKOE  MbIIUIEHHE,  (opmMupyeMoe  TOpU  HU3YyYEHUHU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB F€OMETPUHU, NPHU JOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHUM IPU PEIIEHUH I'€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJlady €CTECTBEHHO-HAYYHOT'O IMKJIA, B YaCTHOCTH
dbu3nYecKux 3aaad.

Llens ocBoeHus mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUMBHUIYAJIbHBIX CHOCOOHOCTEW OOydYarouxcs Mpu
U3YYCHUH TEeOMETpUM uepe3 o0OecredyeHre BO3MOXKHOCTH NPHOOPETeHUs W
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEeOMETPUYECKUX 3HAaHUW U JICUCTBUA,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciIMpeHre NPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOHN KYJIbTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaX Kak o
BRXHEHIIMX MAaTeMAaTHYECKUX MOJENAX, MO3BOJIIOIIMX OIUCHIBATH W HM3Yy4yaTh



pa3HbIe SABJICHUSI OKPYKAIOIIEr0 MUpPa, 3HaHUE MOHITUIHHOIO anmnapara o pasieny
«CTtepeomeTpusi» yueOHOTO Kypca FeOMETPHUH;

dbopmupoBaHue  yMEHHUsS ~ BJIaJCTh  OCHOBHBIMU  TOHSTUSIMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMM CBOWCTBaMHU, 3HAaHUE TEOPEM,
dbopMyn M yMEHHE MX MPUMEHSTh, YMEHHs JOKa3bIBaTh TECOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe yMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJIETSAX U B PEAIbHOM
MHUpE MHOTOTPaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIETIH;

dbopMupoBaHue MOHWMAHHUS BO3MOXKHOCTH aKCHUOMAaTHUYECKOTO TOCTPOCHUS
MaTeMaTHYEeCKUX TeOopuH, (popMHUpOBaHHE TMOHUMAHHUS POJIM AKCHOMATHUKH TPU
IPOBECHUU PACCYKICHUM;

dbopmupoBaHue yMeHHUsI BIAJETh METOJAMU JI0KA3aTEIbCTB M aJITOPUTMOB
pelieHns, yMEHUs UX TPUMEHSATh, MPOBOJAUTH JI0KA3aTEIbHBIC PACCYKICHUS B
X0/ PEIIEeHUs CTEPEOMETPUUECKUX 3a4a4 M 3aJ1au C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHue TPEACTABICHUS O HEOOXOJWMOCTH  JOKa3aTelbCTB  IMpHU
000CHOBaHMHM MaTeMAaTUYCCKUX YTBEPKJICHUHN U POJIM AKCUOMATHKHU B TIPOBECHUU
JETYKTUBHBIX PACCYKICHH;

pa3BUTHE M COBEPIICHCTBOBAHME HWHTEIUIEKTYaJbHBIX W  TBOPYECKUX
CrocoOHOCTEN 00y4YaromMXCcs, MO3HABATEIBHOW aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHUN, KPUTUYHOCTH MBIIIJIEHUS, HHTEpEca K U3yUYEHHUIO TEOMETPHH;

dbopmupoBanue (GyHKIMOHATBLHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHSI PACIO3HABaTh IMPOSIBICHHUS TE€OMETPUYECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYalUHSX U MPU U3YUYEHUU OPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEIHMPOBAHNS PEAIbHBIX CUTYyal[ui, HCCIEOOBAaHUSA IOCTPOEHHBIX MOJENEH,
MHTEPIPETALMHU [TOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEp>KATEIbHBIMH JTUHUSMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustorca: «lIpsMble ©M  TIIOCKOCTH B MPOCTPAHCTBER,
«Muororpannukn», «Tema  BpameHus’», «BekTopsl ©  KOOpIHMHATHI B
MIPOCTPAHCTBEY, «/[BM>KEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHe «yMETh ONEPUPOBATH
MOHSATUSAMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM YpOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMupoBaHME  JIOTWUYECKMX YMEHHW  paclpefenseTcss HE TOJIbKO  TIO
CoJlep KaTeNbHBIM JIMHUSM, HO U 1O Tojam oOyudenus. Coaepikanne oOpa3oBaHws,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBoeHUs DenepalibHOW padoueit
MpOrpaMMbl, PaCHpeeIEHHbIM [0 ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAILHBIM BOIIPOCaM O0y4arouIuecs



oOpamaniuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHM30BaTh  OBJAJICHUE
TCOMETPUICCKUMU MMOHATUSMH ¥ HaBBIKAMH TIOCIEA0BATEILHO U MTOCTYIATEIBHO, C
cOOJTI0IEHNEM TIPUHIIUATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHYCCKHUX MPEJCTABICHUN O0YJAIONINXCS, PACIIUPSS U YTITyOJIss
e€, o0pa3ys MpPOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUH Ha YIIYyOIEHHOM YPOBHE TIO3BOJISIET:

co3nath  ycnmoBus  Juis auddepeHuHanuu  o0ydeHHs,  MOCTPOCHUS
MHIUBUAYAIBHBIX  00pa3oBaTeNbHBIX MporpamMMm, oOecneuuTh yriayOiaéHHoe
U3Yy4YCHHE TEOMETPHUH KaK COCTABIISIIONICH yueOHOro nmpeamMera «MareMaTuka,

MOJITOTOBUTHh OOYYAIOMUXCS K TPOJODKCHUIO H3YYEHUS MAaTEMaTHKH C
yuéToM BbIOOpa Oynymied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wu3yuenue yuebHOoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 xiacce — 102 vaca (3 yaca B Hepenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJ0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3aumHoe pacronoxkeHue MpsMbIX B MPOCTPAHCTBE: IepeceKarouIuecs,
napajulesibHble M CKpelluBaromuecs: mnpsMble. [Ipu3Hakum CKpemmBaroumxcs
npsiMbIX. [lapanienbHOCTh NPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajuiebHbIE
OpsIMbIE€ B POCTPAHCTBE, MAPATUICIBHOCTh TPEX MPSAMBIX, MAPAIIETBHOCTD MPSIMON
U 1iockoctu. [lapamnenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKTUpoBaHus. M3o0paxenue
buryp B mapasjuienbHON MPOEKIUU. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, yrOJ
MEXI1y MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasienbHbIe
IUIOCKOCTH, CBOMCTBa napayiebHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, Napaulesienuie],
IOCTPOEHUE CEUEHUI.

[leprieHAMKYJIAPHOCTD NPSIMON U IJIOCKOCTH: MEPIEHIUKYISIPHbBIE NPSMBIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielIbHble W MEPHEHIUKYISIpHbIE K IJIOCKOCTH,
IpU3HAK NEPIEHANKYIIPHOCTH MpPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsMOn

NEPIEeHIUKYISPHOM TJIOCKOCTH. OproroHanpHOe POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  MEPIEHAMKYJSIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, JIBYIDAaHHBIN
YIOJI, JIMHEWHBIM yIOJl ABYTPAHHOIO yriia. TpEXTpaHHBII U MHOTOI'PAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoicTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIA
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpPTKa MHOTOrpaHHuka. I[lpusma: n-yronpHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIrOJIBHBIM — MHapajulesenuIe]; W €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBUiibHasE W yceu€HHas nupamuabl. CBoilcTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOM nupamMuibl. [IpaBuibHBIE MHOTOTPAHHUKH: IMPAaBUJIbHAS IPU3MA U



[IpaBWIbHAs IHMpPAMUIA, IpaBWIbHAsA TPEYrojbHas NUPaMUIAa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHHUKAX: OKTadp,
NOAECKadAP U UKOCAP.

Boluncnenue 9S1€MEHTOB MHOTOTPAHHUKOB: péOpa, JuaroHalid, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH HPSIMOW MPHU3MBI,
IUIOLIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSMON MHPHU3IMBI.
[Inomaar OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH MPABUIBHOM MHUpaMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienuneaa, CUMMETPUS NPAaBWIbHBIX IIPU3M, CUMMETPUS IPaBUIbHOU
IAPAMHUJIBIL.

BeKkTOophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€MCTBUSI ¢ BEKTOpAMU: CIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHe KOMIUIaHApHBIE BEKTOPBIL. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapatenenunena. Teopema O pas3oKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKTOopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHsTHS: IWIMHIPUYECKAsT TIOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTD,
chepuueckass TOBEpXHOCTh, oOOpasyionue ToBepxHocTel. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzammHOe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIFHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM mpsamMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa M MapoBOTro
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAD, ONHCAHHAs OKOJOo mnuiauHApa. llepecedenwe cdepsl u 1mapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [IoHSATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpAICHMUS.

[Tnomanps MOBEPXHOCTH IUIMHIpA, KOHYCA, IUIOMaas chepsl u e€ vacTeil.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAAEH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemeHue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB M TEJI BPAIllEHUsI: CEUCHUSI IUITUHIpa
(mapayiieTbHO W TNEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuielibHbIe
OCHOBaHUIO U TPOXOJIAIIME Yepe3 BEPILIUHY), CEUEHUS 11apa, METOAbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]| IMepeHoca
CEeKYILIEeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj —BekTopamu. BekropHoe
yMHOXeHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO yMHOXEHUs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. PaznokeHue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJ NpPH PEIICHUH TeOMETPUYECKHUX
3asay.

J{BMKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JBuUxKeHUS U PaBEHCTBO (GUTyp.
OO6mue cBoiicTBa JBIWKEGHWH. Buasl JIBWKEHUHN: TmapauieNbHBIA TEpPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKajbHasi CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YUYEBHOI'O KYPCA
«'EOMETPUSl» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaanckoe BocIMTaHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUUCKOro  0OImecTBa,  MpEACTaBICHHUE O
MaTEeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpOLEyp TPaXTAHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W JPYroe), yYMEHUeE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMH 1 Ha3HAYCHHUEM;

2) NIaTPpHOTHYECKOe BOCITUTAHHE:

c(hopMHUPOBAHHOCTh POCCUHUCKON TPaKIaHCKOM MACHTUYHOCTH, YBaXKCHHS K
MPOILJIOMY U HACTOAIIEMY POCCHIICKOW MaTeMaTHKU, EHHOCTHOE OTHOILIECHHE K



JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU ILIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUN B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0o Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHECHUEM JOCTW)KCHUW HAyKd M JICSATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOLICHHE K MHUPY, BKIKOYAs SCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]1a4, PEIICHUHN, PacCyXICHUH, BOCIPUUMYUBOCTb
K MaTeMaTUYECKUM acIieKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) ¢pu3uueckoe BoCIIMTAHUE:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpECax 3JI0POBOT0 U 0€30MacHOTr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHME, COATAHCUPOBAHHBIM PEXUM 3aHATUH U
OTIIbIXa, peryssipHas ¢u3NYecKas aKTUBHOCTH), (DM3WYECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBHOM JAEATEIHLHOCTHIO;

6) Tpy10BO€E BOCIIMTAHHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATBHON  JACSTENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ NUPWIOKEHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W pPeaTu30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caM000pa30BaHUI0 HAa NPOTHKEHWU BCEH JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTEMAaTUYECKON HAIPaBIECHHOCTH;

7) 3K0JIOTHYEeCKOe BOCIIMTAHHUE:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpPhl, TOHHUMAaHUE BIUSHHUSI
COLMAIIBHO-3KOHOMHMYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOJHONW U COLMAIBHOU
Cpellbl, 0OCO3HaHME TJIOOAIBHOTO XapaKkTepa dKOJOTUIECKUX MPOOIEM, OPUCHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHMYeCKUX 3HAHWM [JIs pelieHus 3amad B 00JiacTu
OKpY’)Karoumiel cpenpl, I[UIAHUPOBAHUE IOCTYNKOB W OLIEHKA HMX BO3MOXHBIX
MOCJICACTBUH JIJTISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHNS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKXW W  OOIIECTBEHHOW  MPAKTUKH, [OHUMAaHUE
MaTeMaTUYeCKON HayKd Kak cdepbl UYeJOBEUECKOW esATENBbHOCTH, JTAloB ¢
pa3BUTUA M 3HAYMMOCTH JUIsI Pa3BUTHSL LUBUIM3ALMHM, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTEeMaTHYeCKOW KyJIbTypOll Kak CpEeACTBOM IO3HaHUSA MUDPa,



TFOTOBHOCTL OCYIICCTBJIATH IIPOCKTHYIO W HMCCICHOBATCIBCKYIO JCATCIBbHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1elCTBUA

ba3oBble JiornyecKkue NecTBUA:

BBISBJISATE M XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKA MAaTEMAaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS TIOHSATHH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(HUKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBaTh W  NPEOOpa3OBBIBATH  CYXKJICHUS:
YTBEPIANUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISTH MAaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPCHUHSI
B (pakTax, JaHHBIX, HAOJIOICHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTECPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUYUH;

JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHIYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUM
(MpsiMble U OT MPOTUBHOTO), BHICTPAUBAThH apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBOBI;

BbIOMpaTh crmoco® peiieHus Yy4eOHOW 3ajaud (CpaBHUBATH HECKOIBKO
BApUMAHTOB  pelIeHusi, BbIOMpaTh HauboJiee MOAXONAIMA C€  yu€ToMm
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble ucciaenoBaTeLCKHe AeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKANA HHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUYHe,  IMpodieMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (hOPMHUPOBATH TUIMOTE3y, APTyMEHTHPOBATH
CBOIO TIO3UIINI0, MHCHHE,

IPOBOAUTH CAMOCTOATEIHFHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro oObeKTa, IBJICHUS, MPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATENIHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI 1O pE3yIbTaTaM
MPOBENEHHOTO  HAOIONICHUS, WCCIENOBAaHWSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE TIPOIecca, a TakKe BBIIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmueii:

BBISBJIATH JACPUIUTHI WH(DOpPMAIUH, TaHHBIX, HEOOXOMUMBIX NJIT OTBETa HA
BOTIPOC U JJISI PEIICHUS 3a/1auu;



BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MH(OPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HH(POpPMaLIMIO, MPEACTABIATh €€ B Pa3IU4HbIX (opMax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTD uH(popMauu 1o CaMOCTOSATEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe J1eiicTBUSA

OO1enue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CY)KJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PEIICHHS 3ajadH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJICeHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBlI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
peIIeHns, COIMOCTaBIATh CBOM CYXJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
uanora, oOHapY)XMBATh Pa3IU4Ue U CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCIIe0OBaHMUS,
IIPOEKTa, CaMOCTOSITEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranmuzanms:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1a4M, BBIOUPATh CIIOCOO pelieHus ¢
y4éTOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOUUOHAIBLHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMH  ITIO3HABATCIBHOW  peduiekcMH  Kak  OCO3HAHHUS
COBEpIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YyJbTaTOB, BIAJCTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IMpoIlecca W pe3yibTaTa peIICHUs
MaTeMaTHYEeCKOM 3a7a4u;

MPEJABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IMPH PEIICHUU 3aJ1auu,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUSAM, OOBSICHATH MIPUUHNHBI
JTOCTYIKCHHST WIJIM HEJIOCTH)KEHUSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh M MCMOJIb30BaTh MPEUMYILECTBA KOMaHAHOW W MHAUBUAYAIbHOU
paboThl mMpU pemIeHUH Y4YeOHbIX 3a7ad, MPUHUMATh 1Eeldb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHM3allii0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI PabOT, JOTrOBapUBAThCS, OOCYXJaTh TMPOILIECC U pe3yldbTaT paboThI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B T'PYMNMNOBBIX (popMax paboThl (00CYykJIeHUs, OOMEH MHEHUH,
«MO3TOBbl€ IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaH/bl, OLEHUBATH
KayeCTBO CBOErO BKJIaJa B OOIIMNA MPOAYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOyuaromuiicss HayduTcs:

e CBOOOJIHO OIIEPUPOBATh OCHOBHBIMH TOHATHSMHU CTEPEOMETPUU TIPH
pEIICHNH 3a7a4 U MPOBEJICHUH MaTEeMAaTHYCCKUX PACCYKIACHUH;

e TMPUMEHATH AaKCHOMBI CTCPEOMETPHM M CJICACTBUS U3 HUX NPU PEIICHUH
TCOMETPUYCCKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B TPOCTPAHCTBE,
IUIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TOHATHSAMHU, CBA3aHHBIMH C yIJIAaMH B
OPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MNPIMOU U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMHU, CBA3AaHHBIMHU C MHOTOT pAaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasiesenumnes, Kyo);

e KiIaccUPUIMPOBATH  MHOTOTPAHHHUKH,  BBIOMpass  OCHOBAHMUS  JIJIS
KJ1accu(UKaInu;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHoe, [IEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHKE (UTYP HA TJIOCKOCTh, BBITIOIHATH W300pakeHus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHS MHOTOTPAHHUKOB PA3MYHBIMU METOAAMH, BBHITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (Mpu3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJ C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO ONEpPUPOBATH MOHITUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCh W IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb M IUIOCKOCTb CHMMETPHUU
duryps;

CBOOOJIHO OINEpPUPOBATH MOHSATUAMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATAM B POCTPAHCTBE;

BBITIOJIHATH I€MCTBUS HAJl BEKTOPAMU;

pelarh 3aJadyd Ha JOKAa3aTelbCTBO MATEMATHYECKUX OTHOILICHUH U
HaXO0XJIECHUE TE€OMETPUUYECKUX BEIWYMUH, MPUMEHSSI W3BECTHBIE METOMBI
NpU PEHICHUH MAaTEMATUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

NPUMEHSATh MPOCTEUIIINE TMPOTPAMMHBIE CPEACTBA W  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUIEHUU CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKATh, NPEOOPa30BBIBATh M HWHTEPIPETUPOBATH HHGOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (Purypax, NpeaAcTaBICHHYIO Ha
YepTexax U pUCYyHKax;

NPUMEHSATh TOJIYYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
AHAJIU3UPOBATH PEANIbHBIE CUTYAI[MU, NPUMEHSATh W3yUYCHHBIC TMOHSTHUSA B
mpoliecce  IMOWCKa  pelieHdus  MaTeMaThudecku  cPopMyTupoBaHHOU
npo0JIeMbl, MOJEIUPOBATH pealbHbIE CUTYallMM Ha SA3BIKE TE€OMETPHH,
UCCJIEA0BaTh MOCTPOCHHBIE MOJEIU C UCIIOIb30BAHUEM TI'€OMETPUUECKUX
NOHATHM W TEOpeM, ammapara ajireOpbl, peliarh MPaKTUUYECKHe 3a/1aud,
CBS3aHHBIE C HAXO0XK/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX ATamax Ppa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOyyaromuiics HayduTcs:

CBOOOJTHO OIEPUPOBATH MOHSATUSMH, CBSI3AaHHBIMU C I[WJIMHIPUYECKOM,
KOHUYECKOWM U c]epudecKkol IMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IJIAHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHIP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACTIONOKEHNE C(HEPhI U TNIOCKOCTH;
BBIUUCTISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlCHUS,
00BEMBI ¥ TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BPAIICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHAIIUSAMH Tl
BpAIllCHUsI ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy U



OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpallCHUS;

BBIYHCIISITh COOTHOIICHUSI MEXAY TUIOIIAIIMU MOBEPXHOCTEN U 00bEMaMuU
IMOJOOHBIX TEI;

u3o0paxaTh u3y4daeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HWH(OpMAILHMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, mpeACTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJ/IHO ONIEPUPOBATH MOHITHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITh OTI€paIllK HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPAMHAT;
periaTh TECOMETPUUECKUE 3a/1a4M Ha BBIUUCICHHUE YTJIOB MEXIY MPSMBIMHU
U TUIOCKOCTSIMHU, BBIUYMCIICEHUE PACCTOSIHUNM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHNE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMU C JBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITMIOJHATh M300pakKeHUs] MHOTOTPAHHMKOB W TeN BpalleHUs IpU
napajieIbHOM TEPEeHOCe, LEHTPAIbHOW CHMMETPUHM, 3€pKalbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB WM TEJ BpPALICHHUS: CEUYCHHS LWJIMHIPA
(mapanienbHO U MEePIEHANKYISIPHO OCH), CEYeHHs KOoHyca (TlapasijiesibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHMS;

NPUMEHSTh TeOMEeTpUYecKrue (aKThl ISl PEIICHUS CTEPEOMETPHUUECKHUX
3a/7a4, MPEANOJIaraloliuX HECKOJIbKO IIaroB pEIICHUs, €CJIH YCJIOBUS
IIPUMEHCHHMS 33JI1aHbI B SIBHOK W HESIBHOU G opme;

pemaTh 3ajJayd Ha J10Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIIEHHH W
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIHOHHbBIE
CHUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSL HA  TPAKTUKE:  CPaBHUBATb,
aHAJM3UPOBATH U OLICHUBATH PEAJIbHbIE CUTYallUU, IPUMEHSATh U3yUYECHHbIE
NOHSITUS, TEOPEMbI, CBOWCTBA B  IMpOIECCE€ IOUCKA  pEHIeHUs
MareMaTu4ecku  c(OpMYJHUPOBAHHOW  MOPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUd Ha SI3bIKE T'€OMETPHUHU, HCCIIEIOBATh MOCTPOEHHBIE



MOJEJIA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TMOHATUM U TEOPEM,
annapara anreOpbl, pemaTh MPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM IeOMETPUUECKUX BEIUYMH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX 3Talax pPa3BUTUS TEOMETPUHU KakK
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasubie | Ilpakrnueckue
n/m NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
https://m.edsoo.ru/
https://lib.myschool.edu.ru/
1 BBenenune B crepeoMeTpHuio 23 1
BEAICHHE B CTEPeOMETH https://edu.skysmart.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
5 B3anMHoOe pacrionoxeHune npsMbIx B 6 https://lib.myschool.edu.ru/
MPOCTPAHCTBE https://edu.skysmart.ru/
https://resh.edu.ru/
3 [TapannensHOCTh NPAMBIX U INIOCKOCTEH B 3 https://m.edsoo.ru/
MIPOCTPAHCTBE
4 [TeprieHAMKYASAPHOCTD MPSMBIX U o5 https://lib.myschool.edu.ru/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
5 VYTrubl U paccTosiHUS 16 1 https://edu.skysmart.ru/
6 MHOTOrpAHHHKH 7 https://resh.edu.ru/
7 BekTopsl B mpocTpaHcTBE 12 https://m.edsoo.ru/
8 [ToBTOpEHue, 0000IIeHIE U CUCTEMATHU3AITHS 5 1 https://lib.myschool.edu.ru/
3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 3 0



https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://lib.myschool.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Kourpoabusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 AHaTuTHYECKasi TEOMETPHS 15 1 https://m.edsoo.ru/
9 [ToBTOpenue, 00001IIeHNE 1 15 https://lib.myschool.edu.ru/
CHUCTEeMaTH3allns 3HAHUI
3 O06BEM MHOTOTpaHHHKA 17 1 https://edu.skysmart.ru/
4 Tena BpameHus 24 https://resh.edu.ru/
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 https://m.edsoo.ru/
KpPYTJIbIX T€
6 JIBr>KeHMst 5 https://lib.myschool.edu.ru/
7 [ToBTOpEeHME, 0000IICHNE 1 17 1 https://edu.skysmart.ru/
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 3 0



https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/

IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTtpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHOBHBIE TIpaBUIIA
n300pakeHusl Ha PUCYHKE
IJI0CKOCTH, TapaJuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

[ToHsATHS CTEpEeOMETPHH: TOYKA,
MpsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBuUiia U300pKECHUsSI Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

IlonsTHs: MEPECCKAIOIUECA
INIOCKOCTH, IICPECCKAIOIITUCCS
InpsaMas U IJI0CKOCTb,
NOJIYIPpOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsaTus: MNEPCCCKAOIMUCCA
TIJIOCKOCTH, ICPECCCKAIOIIHUECH
npsaMasa 1 mI0CKOCTb,
OJIYIpOCTPAaHCTBO

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

MHororpanHuKH, H300paxeHne
MIPOCTENIINX TPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

(buryp, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MIPOCTENIINX TPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

https://m.edsoo.ru/88UACES52Y

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
MIEpBBIE CIE/ICTBUS U3 HUX.
CriocoOblI 3a1aHusI TPSIMBIX U
IJTOCKOCTEMN B IPOCTPAHCTBE.
OO6o3HaueHUs TPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenune ceueHuit
MUpaMUIbl, Ky0a U MPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 ux
pé6pa. N3ob6paxenue
MEPeCceUeHUs]  MOTYYSHHBIX
iockoctei. PackpamnmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU
1[BETaMH

https://m.edsoo.ru/EVUE9AZ7J

11

N3o0paxkenue ceyeHnit
MUPaMUIbl, Ky0a U MPU3MBI,
KOTOPBIC MPOXOJIAT Uepe3 Ux
pebpa. M3obpaxenue
MEPECeUCHUS MOTYICHHBIX

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0cKoCTeN. Packpammsanue
IMOCTPOCHHBIX CCUCHUI PasHbIMU
IBE€TaMu

12

N3o0paxkenue ceueHnit
NUpaMubl, Ky0a U MPU3MBI,
KOTOPBIE ITPOXOJIAT YEpeE3 UxX
pé6pa. N3obpaxenue
NEPpECCUCHUA IMOJIYYCHHBIX
I0cKoCTeN. PackpammmBanue
ITOCTPOCHHBIX ceueHnu PasHbIMHA
IIBETaMU

https://m.edsoo.ru/08LAY6GMF

13

N3obpaxenune ceueHuit
MMUPaMU/IBI, Ky0a U TIPU3MBI,
KOTOPBIE TPOXOIST Yepe3 UX
pé6pa. N3obpaxenue
MEepPeCceYCHUs]  MOTYyYECHHBIX
IJI0cKocTeil. PackpaimmBanue
MMOCTPOCHHBIX CEUEHU Pa3HBIMU
LIBETAMH

https://m.edsoo.ru/EKWHLAWS4

14

Merto cienoB AJisg MOCTPOCHUS
ceyeHui

https://m.edso0.ru/1JO0ON3100

15

Merto[ cieoB i1l MOCTPOSHUS
cedyeHuil. CBoiicTBa nepeceueHui
MPSIMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/DDABJTC2N

16

Merton crnenoB 11 TOCTPOEHUs
ceueHuil. CBolCcTBa epeceueHu it
MPSMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceuenuii B
nupamue, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha p&opax. Co3qaHNe BBIHOCHBIX
YepTEXKEN U 3aIUChH 1IaroB
MIOCTPOCHUS

18

[TocTpoenue ceueHuii B
nupamue, Kyoe mo TpémM Toukam
Ha péopax. Co3nanre BEIHOCHBIX
YepTEeKEN U 3aIUCh 1IaroB
MTOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenune ceuenuii B
nupamu/ie, Kyoe 1mo Tpém Toukam
Ha péopax. Co3nannue BEIHOCHBIX
YepTekKEN U 3aIUCh I1aroB
MOCTPOEHUS

https://m.edso0.ru/JIAQINZCX

20

[TocTpoenue ceueHuii B
nupamuae, kyoe no TpémM Toukam
Ha pébpax. Co3naHue BHIHOCHBIX
YyepTeKel U 3aruch 1aroB
MIOCTPOEHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema o mponopIHOHATBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuetsl B
CEYEHHUSIX HAa BBIHOCHBIX
yeprexax. Mctopus pa3Butus
IUIAHUMETPUHU U CTEPEOMETPUHN

https://m.edsoo.ru/TPO9F3DVV1

23

CraproBast KOHTpOJIbHast paboTa
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacrionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpermuBaroiiecs npsiMble.
[Ipu3Haky CKpeImyBarOmMUXCs
npsameIx. [lapamnensHbie npsiMble
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90QBHKY

25

Teopema o cylecCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JaHHOM IPSIMOW,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAallled Ha
JaHHOM mpsimoit. Jlemma o
IepECEUECHNH NapauIeIbHbIX
MPSIMBIX TUIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTh TpeX MPSMBIX.
TeopeMa 0 TpE€X mapaieIbHbIX
npsameIix. Teopema o
CKPEILIMBAIOIIUXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA

mapaajieaIbHOIO ITPOCKTUPOBAHMA.

N3o00paxkenue pasHbIX GUryp B
napajuieIbHOM MPOEKIIUH

https://m.edso0.ru/03GR50WZV

28

enTpanpHas mpoekuus. Yromuc
COHAIPABJICHHBIMA CTOPOHAMH.
Yros Mex 1y IpsIMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

33)13‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3aHHBIC C
PACIIOJIOKCHUECM IIPAMBIX B

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

HPOCTPaHCTBE

30

[TonATHA: NApAIIIENBHOCTD
MPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
MapaJuIEIbHOCTH NIPSIMOM U
mockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CUQ03L

31

I'eomerpuueckue 3a1aun Ha
BBIYMCIICHUE U JI0KA3aTENBCTBO,
CBSI3aHHBIE C MTAPAUIETBHOCTBIO
MPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceyenus,
MIPOXOIALIET0 Yepe3 TaHHYIO
MPSIMYIO Ha YepTexe U
MapajyIeIbHOIO JPYroi MpsiMOil.
Pacuér otHOIIEHNI

https://m.edsoo.ru/1P06R5839

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE JIJI51 TIOCTPOCHHMS
cedeHuit kyda u
napajienenumnena. CoiicTea
napajuiesienuIe/1a ¥ mpru3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenpHble IIOCKOCTH.
[Ipu3Haku napanienbHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa O MMapaJlICJIbHOCTHU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI 4yepe3 TOUKY, HC

https://m.edsoo.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

IIPUHAJUICKALLYIO TAHHON
IUIOCKOCTH U CIICACTBHUS U3 HEE

36

CpoiicTBa napajienbHbIX
IUIOCKOCTEH: O MapasieIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPH
MepeceueHn  JBYX
HapauIeTbHBIX IIOCKOCTEH
TpeThei

https://m.edsoo.ru/3KIKV3ROG

37

CaoiicTBa napaijiesbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
MapajuIeTbHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napajieIbHbIMU MIJIOCKOCTAMU; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaiesIbHbIMU IJIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenwue: Teopema [Tudaropa
Ha IUIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0Oa u
PSIMOYTOJILHOTO
napajuiesienuIesa

https://m.edsoo.ru/HYNIQ785Q

41

Brruncnenue UiMH OTPE3KOB B
KyOe U MPsIMOYTOJIbHOM
napaJuiesienumnene

https://m.edsoo.ru/FZBZ\VPOEC

42

[TepneHIUKYIAPHOCTD IPSIMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU IIPSAMON U
IIJIOCKOCTH

https://m.edsoo.ru/ISFSBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[lepneHUKYIAPHOCTD IPSIMOU U
mnockocty. [Ipusnak
NEPIEHIUKYIIIPHOCTH IIPSAMOM U
IJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o cylieCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K IJIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

Ilnockoctu n
NEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOl"Ol"paHHI/IKaX

https://m.edso0.ru/OKTGKHNSI

46

IImockoctu u
MePIEHIUKYIISIPHBIC KM TIPSIMbIE
B MHOTOTpaHHUKaX

https://m.edsoo0.ru/S1VOAWIW3

47

[lepnieHiuKynsp ¥ HaKJIOHHAS.
[TocTpoenue nepreHAUKYISIpa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnieHIuKyNAp ¥ HaKJIOHHAS.
[TocTpoenue neprneHANKYISIpa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/211lUD45PR

49

Teopema o Tpéx
MepHeHIUKYIApax (mpsmas u
oOparHasi)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepreHAnKyIsApax (mpsmas u
oOparHasi)

https://m.edsoo.ru/IPCG564WN

51

Yron MCKIY CKPCUIUBAIOIIUMUCH

https://m.edsoo.ru/K4EHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

IpAMbIMHA

52

[Tonck nepneHAuKyIspHbIX
MPSIMBIX C IIOMOILBIO
MEPIEHIUKYIISIPHBIX IIJIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUJILHOM TUPAMU/IbI
C IOMOIIBIO OPTOTOHAIBHOU
IIPOEKIINHU

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUJILHOM TUPAMU/IbI
C IOMOIIBIO OPTOTOHAIBHOM
IIPOEKIUHU

https://m.edsoo.ru/T50FUDOOJ]

56

CumMeTpus B TPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHHKAX

https://m.edso0.ru/N77K7ZM8K

57

[Ipu3Hak neprneHAUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€Tt paccrostHuit OT TOUKHU 10
IIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccrosiHUl OT TOYKH 1O
IIJIOCKOCTHU

https://m.edsoo0.ru/TISUOWZTH

60

CrniocoObl OIyCTUTH
NEePICHUKYIISPBL: CHMMETPH,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CIBUTI TOYKHU I10 ITapaJlICIbHON
pSAMOM

61

CaBur 1o HenapauienbHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

https://m.edsoo.ru/9OANVFESE

62

[IpoBepounas pabora "B3anmnoe
PACIIOJIOKCHHUEC MTPAMBIX U
MIJIOCKOCTEHN B MpOCTpaHcTBe"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yron Mmexay
IpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: YrOa MEKITY
CKPEILMBAIOIIUMHUCS PSMBIMH B
MIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eoMeTpuueckue MeTOIbI
BBIYUCIICHUS YTJIa MEXKIY
MPSIMBIMH B MHOTOTPaHHHKAX

https://m.edso0.ru/3U40237CK

66

JByrpanubiii yroj. CBOHCTBO
JTUHENHBIX YTIIOB IBYTPAaHHOTO

yria

https://m.edsoo.ru/8H4CYFABOQ

67

[lepnieH IUKYNIApHBIE TIOCKOCTH.
CBolicTBa B3aMHO
MEePIEHUKYIISIPHBIX MJI0CKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepnes IMKyIsIpHOCTH
IUIOCKOCTEN; TEOpeMa O IPSMOU
MEPECEUCHUS JBYX IUIOCKOCTEN
MEPIIEHANKYIISIPHBIX TPEThEN

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpssMOyronbpHBIN
napajuiesienunes; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYTOJIbHOTO
napasuiesenumena

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o nuaronanu
MPSIMOYTOJILHOTO
napajuieJIienuIe/ia U CleCTBUE
n3 HeE

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIOI0KEHUEM
HPSIMBIX U MIJIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

[ToBTOpEHUE: CKPEUTHBAIOIITUECS
TpsIMBIE, TTApaIeIbHBIC
TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHHKaX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napamienbHBIX MIOCKOCTEN
Ha CKPEIIHBAIOIIUXCS MPSAMBIX,
PACCTOSIHUE MEXKITY
CKPEILMBAIOIIUMHUCS PSMBIMH B
MIPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccTostHue oT TOUKH A0
IIJIOCKOCTH, PACCTOSIHUEC OT
HpHMOﬁ A0 IINIOCKOCTHU

https://m.edsoo.ru/W5GN48EIM

75

Boluncnenune paccTossHUN MEXKIY
CKpELIUBAIOIIMMUCS NPSIMBIMH C
IIOMOILIBIO NIEPIEHAUKYIIAPHOU

https://m.edsoo.ru/5SW9VI1IHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpanHblid yroJ, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema I[Tudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIia

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTHI cepruuecKoit
TE€OMETPHUH: T€0Ie3NIECKIE
JIMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbras padota "Yrisl u
paccTosHus"

https://m.edsoo.ru/ARTWZ59YU

79

CucreMatusanus 3HaHUH
"MHOTOrpaHHUK U €ro
JIEMEHTEI"

https://m.edsoo.ru/VC3UOAKS3B

80

[Tupamuna. Buael nupamu.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpuszma. Ipsimast 1 HaKJIOHHAS
npu3Mel. [IpaBuibHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipsimoit mapannenenunen,
MPSIMOYTOJIbHBIN
napasuienenumnesa, Kyo

https://m.edso0.ru/L8803LZGS

83

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

BrlnyKiible MHOTOTPaHHUKH.
Teopema Diinepa. [IpaBunbHbIE U
MIOJTyITPaBHIIbHBIE
MHOT'OTPaHHUKH

https://m.edso0.ru/QOMX9GA1S

85

[IpoBepounas paboTa

https://m.edsoo.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpaHHuKH"

[TonATHE BEKTOPA HA IITIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
Y B TIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBwuiio mapamenenuena 1 https://m.edso00.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenne BexTopa 1mo 6a3ucy

91 TpEX BEKTOPOB, HE JICKAIUX B 1 https://m.eds00.ru/U760IDCTG
OJHOY INIOCKOCTH

92 CkansipHO€ TIPOU3BEICHUC 1 https://m.edso0.ru/JZ46\VVNC71
B

93 PIAMCICHHE YIJIa MEIY 1 https://m.edsoo.ru/1IlU5196 UQP
BEKTOpaMH B IPOCTPAHCTBE
n -

94 POCTCHIIIIE Sa/au ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMU

95 Hpocreiiume sanasu ¢ 1 https://m.edsoo.ru/JJCWURNGO01
BEKTOpaMU
n -

96 DOCTCHIIIIE 3a/latH © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMU
n o

97 POCTCHIIIE Sanan © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMU

000

98 060 HvleHHe 1 CHCTEMATH3AHA 1 https://m.edsoo0.ru/ECRMXSNM3
3HAHUH
00600

99 © HvleHHe 1 CHCTEMATHS AT 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUH

100 [IpomexyTouHas aTTecTalus. 1 https://m.edsoo.ru/SFGPDWNKO
I'onmoBast KoHTpOsIbHAS paboTa

101 O00011IeHIE U CUCTEMATHU3ALIUS 1 https://m.eds00.ru/X3ZG8A6S0

3HAHWI.



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102 O00011IeHNE U CUCTEMATU3ALIUSA

3HAHUN

https://m.edsoo.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
n/n Tema ypoka Bcero Konrpoapuie | Mpakruecikue u3yyeHHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTbI

[ToBTOpEHME TEMBI

1 "KoopaunaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IJIOCKOCTH M B POCTPaHCTBE"

2 HosToperiie emsr "CKan”ﬂpHoe 1 https://m.edso0.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 https://m.edsoo.ru/55KY41L VG
BEKTOpaMH B MpocTpaHcTae"
[ToBTOpeHue TeMsl "YpaBHEHUE

4 MPSIMOM, MTPOXOAAIIEH Yepe3 ABe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IIOCKOCTH,

5 HOpMaJIb, YPaBHEHHE TUIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE TIOCKOCTH,

6 HOpMaJlb, yPaBHEHHUE TUIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BekTopHoe npousBeieHne 1 https://m.eds00.ru/NTYOG2APM

8 HHHefI HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/54EQ7JQ8SE
JIMHEWHOE MPOTrpaMMHUPOBAHUE

9 HHHefI HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE MPOTPaMMHUPOBAHUE

10 AHanuTUYEeCKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacdéra yriia Mexay IpsIMbIMU B
MHOT'OIrpaHHHUKax

11

AHanuTUYECKNE METOI5I
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5S

12

dopmysia pacCTOSTHUS OT TOYKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue paccTosiHuii ot
TOYKH JIO THIOCKOCTH B KyOe

https://m.edsoo.ru/8VV2N4X1L3

14

Haxoxnenue paccTosiHuii ot
TOYKH JI0 TUIOCKOCTH B
MPaBUILHOW IUPaMUIE

https://m.edsoo.ru/UZ15UU37F

15

KontponbHas padoTa
"Ananutnueckas reometpus"

https://m.edso0.ru/SNGI1LGHFM

16

CeueHus MHOTI'OI'paHHUKOB:
CTaHJAApTHBIC MHOT'OI'PAHHUKHU

https://m.edso0.ru/219603NHQ

17

CeueHunss MHOTOTPaHHHKOB:
METOJ], CIEI0OB

https://m.edsoo0.ru/52XG02J5B

18

CedeHust MHOTOTPaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IJIOCKOCTEH

https://m.edso0.ru/CUP7TCPXQ

19

HapannenLHLIe IpsAMBIC U
TINIOCKOCTH: ITapaJUICIIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHble IPsMBIE U
IUIOCKOCTH: PaCYET OTHOLIEHUI

https://m.edsoo.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamienbHble IpsIMBIE U
IJIOCKOCTH: YIJIbI MEXKY
CKPCHIUMBAOIIUMHUCA IPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYIISIPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOT'OI'PaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IepnenquKkynsipHbIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHINKYISIPAX

https://m.edsoo.ru/HQIN20ZJP

24

[IepneHquKynsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHU JUIMH B
MHOI'OIpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEeHue: mwIomagn
MHOTOYTOJILHUKOB, (DOPMYJTBI
JUTSI TUTOIAZIeH, COOOpaskeHUS
noxoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUIOIIAH
MHOTOYTOJILHUKOB, (POPMYJIbI
JUIS TIOMIAACH, COOOpaKeHHS
noxoous

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHUE: TUIOIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI
JUTS TUTOTHACH, COOOpasKEHHSI
o 100us

https://m.edsoo.ru/HWHVFNLOO

28

[Inontaau ceuenmit
MHOTOI'PAHHUKOB: TIJIOLIAIN
IIOBEPXHOCTEN, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaKECHHUS 1T0100Ms

29

[Inomanu ceyennii
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHusi Ha
9acTH, COOOpaKEHUs 0100

https://m.edsoo.ru/8H4ELYI9N6

30

[IpoBepounas pabota
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHHUs1 MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O0BéM Tena. O0neM
MPSIMOYTOJILHOTO
napajuresenumIe/ia

https://m.edsoo.ru/6UXGO0RC9

32

3amaun 00 yaBoeHuH Kyda, o
KBaJpaType Kyoa; O TPUCEKIITNH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyecKue 3a1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napasuiesenumeaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'IaZ[HBIe 3aaa4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYT'OJIBHOT'O
ImapaJuICIICIIMIIC 1a

https://m.edso0.ru/OSHTIOT1G

35

OO0BEM TPSIMOY TIPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMeTrpuueckue 3a1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB IPSMON MPUMBI

https://m.edsoo.ru/1D8HV54A9

37

[Ipuknaanele 331241, CBSI3aHHbIE
¢ 00bEMOM IIPSIMOI TTPU3MBI

https://m.edsoo.ru/QIYC4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Beruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
unTerpana. O0bEM HaKJIOHHOM
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Berancnenue o06EMOB eI ¢
TIOMOIIBIO OIPENIEIIEHHOTO
uHTerpana. O6bEM nupamMuabl

https://m.edsoo.ru/2CJILCMKS8N

40

dopmyna 06bEMa TUPaMUIBI.
OTtHonIeHne 00bEMOB MUPAMHU/I C
00LIUM YTJIOM

https://m.edsoo.ru/AL3PODCOE

41

®opmyna 00bEMa MUpaMUIbL.
OTtHomIeHNe 00bEMOB MIUPAMH/I C
00IIKM yTIIOM

https://m.edso0.ru/3SGOOAJRNY

42

CrepeomeTpuyecKue 3a1a4H,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeoMeTrpuueckue 3a/1a4H,
CBsI3aHHBIE C 00bEMaMU
MUPaMUIbI

https://m.edso0.ru/SF480DTS6

44

[IpuknagHbie 331291 110 TEME
"O0BEMBI TeN", CBSA3aHHBIC C
00bEMOM HAKJIOHHOU MPU3MBI

https://m.edso0.ru/9SF60YYVX

45

[IpuknagHbie 31241 IO TEME
"O0BEMBI TE", CBSI3aHHBIC C
00BEMOM MUPAMHU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[TpumeneHne o6GbEMOB.
Brruncnenue pacctostHus 10
TUTOCKOCTH

https://m.edso0.ru/I39CX0O3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

[IpoBepounas pabdota "O0bEM
MHOT'OTrpaHHuKa"

https://m.edsoo.ru/XXNWZSSJ7P

48

]_II/IJII/IHZ[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yroIne MUIHHIPUICCKON
IIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Hunmuuap. psamoii kpyroBoi
uwmHAp. [Tmomans
ITOBEPXHOCTH LWIMHAPA

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas moBepxXHOCTb,
o0Opasyronue KOHUYECKOH
noBepxHocTh. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

CedeHue KOHyca MIOCKOCThIO,
MapajjieIbHOMN ITIOCKOCTH
OCHOBaHHUS

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBIN KOHYC.
N3obpaxeHne KOHYCOB U
yCEeUEHHBIX KOHYCOB

https://m.edsoo.ru/QVKWVDCTE

53

[Tnomaab 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaab 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/9NF4AUE3KJ

55

CrepeomeTpuueckue 3a1aun Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
IIOCTPOCHUEM CEYEHU
LWIMHAPA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a1aun Ha
JI0KA3aTeJIbCTBO U BBIUMCIIEHHUE,
IIOCTPOCHUEM CEYEHUI

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

LWIMHAPA, KOHYCa

57

[IpuknagHeie 3aaa4n, CBI3aHHBIE
C UWJIMHAPOM

https://m.edso0.ru/3429ZLHT5

58

[IpuknagHeie 3aga4n, CBI3aHHBIE
C UWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenue chepsl u mapa c
mI0cKoCThI0. Kacanue mapa u
ctepsl IIocKkocThi0. Bua u
n300paxkeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[epeceuenue cheps! u mapa c
mI0CcKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lmomanb
cdepsl 1 e€ yacTei

https://m.edsoo0.ru/U8G24BO8H

63

Cummetpus cdepsl U mapa

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeoMeTrpuueckue 3agadyud Ha
JI0Ka3aTeNIbCTBO U BBIYKCIICHHE,
CBsI3aHHBIE CO ChEepOol U MapoM,
MOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTpHuueckue 3agadyud Ha
JI0Ka3aTelIbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE CO CEpOoi U MapoM,
MOCTPOCHUEM MX CEUEHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJ'Ia,Z[HLIe 3aaa4u, CBA3aHHBIC

https://m.edsoo.ru/XW5L17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co chepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVEJ]
OKPYXHOCTH, CTAHAAPTHBIE
o 00U
P &

68 A3JITHBIC KOMOHHAHHI e https://m.edso00.ru/LE7933LXX
BpaHICHI/Iﬂ nu MHOFOFpaHHI/IKOB

HT

69 Sanai o Tewe "Tena i hitps://m.edsoo.ru/PHHL CG54E
HOBCpXHOCTI/I BpaHIeHI/Ifl
3 "T

70 AT TIO Teme ~Tela H" https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaIlIeHI/ISI
IT 6ota"T

71 POREpOTHAR pavora ”e na https://m.edso0.ru/33W222M63
MTOBEPXHOCTH BpaIllCHUS

72 061’_,6M i unpa. Teopema 00 https://m.eds00.ru/1ZN2S6ZMQO
00BbEME MPSIMOTO MIJIMHIPA
Brrunciienre o006EMOB TeJ €

73 TIOMOIIBEO OIPENICIIEHHOTO https://m.edsoo.ru/ACTOMFMVF
nHTerpana. O0béM KoOHyca
IT § 7 I

74 JTOTIAI DOKOBOU H HOJIHOU https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKUE 3a/1a4H,

75 CBSI3aHHBIE C BEIYUCICHUEM https://m.edso00.ru/709VJYPSC
00BEMOB IMITMHIPA, KOHYCa
[TpuknaaHbIe 331241 110 TEME

76 "OO0BEMBI U IUIOLIAIN https://m.edso00.ru/QXEAIGPVB
NoBepxHocTen Ten"
0688

77 M 1lapa H HapoBoro https://m.eds00.ru/VVEONBVZX

cextopa. Teopema 06 0ObEMe



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mapa. [1nomans chepsr.
CrepeomeTpuieckue 3aauu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IIapOBOT0 CEKTOpa

78

[IpuknagHeie 3aqa4n 1o TeMe
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM M1apa U IUIOIIA B0
cthepnl. COOTHOLIEHUSI MEXKTY
IJTONIAJIMHA TIOBEPXHOCTEN U
00BEMaMHU MO JOOHBIX TET

https://m.edsoo.ru/EZHI9GRUEJ]

79

[TonoOHbIE TENa B MPOCTPAHCTBE.

N3menenne 00bEMa npu
nonoouun. CtepeomMeTpuiecKue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 0OBEMOB Tel U
IJTIOIIAJIeH TOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

[IpoBepounas pabdota
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTJIbIX TEN"

https://m.edsoo.ru/73UODGNYR

81

JIBUKEeHHS IPOCTPAHCTBA.
OtoOpakenus. [IBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBMKECHUN

https://m.edsoo.ru/RXJ4YW6NA

82

Buabl qpmxeHui:
MapaJuiebHbIN IIEPEHOC,
LIEHTPAJIbHAsA CAMMETPHSI,
3€pKajJbHasi CUMMETPUS,
IIOBOPOT BOKPYT MPSIMOM

https://m.edso0.ru/ZSUA7T7NT X



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[IpeoOpazoBanwst moa00US.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3anaum Ha
IMPUMCHCHUC ABWIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

[IpoBepounas pabora "BekTopbl
B IpocTpaHcTee”

https://m.edsoo.ru/4F52B11KK

86

O6o6mmaromree noropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHUCTEeMaTH3alMsl 3HAHUI:
"[TapamienbHOCTh NPSAMBIX U
IJTOCKOCTEMN B POCTpaHCTBE"

https://m.edsoo.ru/AIHVB2NZH9

87

O6o6matomee mopropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10-11 kmaccos,
cUCTEMAaTU3aIs 3SHaHUH
"Bektopsl B mpocTpancrse"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee nopropenue 11
MOHATHI U METOJIOB Kypca
reometpun 10-11 kimaccos,
cUCTeMaTH3allus 3HAaHUI:
"Bektopsl B mpocTpaHcTse"

https://m.edsoo.ru/3NIJOLN63

89

O6o6matomee nopropenue 11
MOHATUH U METOJ0B Kypca
reometpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUHA:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo0.ru/B85S7VDTC

90

Ob6o6maromee nopropenue 11
MOHSTHI ¥ METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
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https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 10-11 kmaccos,
CUCTEeMaTU3als 3HAHUM:
"O6beM MHOrOrpaHHuka"

91

Ob6o6maromee nopropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10-11 knaccos,
CHUCTEeMaTH3alrsl 3HAHUI:
"[Tmomaan MOBEPXHOCTH U
00BEMBI KPYIJIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6maromniee noropenue 11
MOHSTUN U METOJIOB Kypca
reomerpuu 10-11 xnaccos,
cUCTEMAaTU3aIsI 3SHaHUH
"ILnomanyu NOBEPXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edso0.ru/JG1DJ50NK

93

[IpomexxyTouHas arrecTanus
['onoBast KoHTpOJsIbHAS paboTa

https://m.edso0.ru/GXZMP89GD

94

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHME, 0000IICHNE 1
cucTeMaTH3allHsl 3HAHUI

https://m.edsoo.ru/UI126CB4 XL

96

Hctopus pazButus
CTEPEOMETPUH KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/IESALO6B5

97

Hcropus pa3sutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B Pa3BUTUHU COBPEMEHHBIX
WH>KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
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Hcropus pazButus
CTEPEOMETPUH KaK HAYKHU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMI

https://m.edso0.ru/41X3XKQOG

99

Hcropus pazButus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WMHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/APGHOJYAH

100

Hcropus pazButus
CTEPEOMETPUU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX X KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edso0.ru/GEJCO734F

101

Hctopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX K KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hctopus pazButus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NPOBEPSIeMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IIPsIMasi, INIOCKOCTh
79 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEJCTBHS W3 HUX INPH PEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OmnepupoBaTh TOHATUSAMH: TAPAJUICIBHOCT W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3aMMHOE PACHOJIOKEHHE TPSMBIX U THIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHITUSMHU: IBYIPAaHHBIA YroJ, TPaHW ABYTPAHHOTO YIJa,
7.5 pedpo IBYrpaHHOIO yIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTb NOHATHSAMHM: MHOTOIDaHHMK, BBITYKJIBIH M HEBBITYKIIbIHA
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPaBIUJIbHBIH MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (IUpamMuzaa, NpuU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccupunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHMsS — JAJsA
7.8 Kjaccu(uKanuy (BBIIYKIIbIE U HEBBINYKIIbIE MHOIOIPAHHHUKH, NPaBUIbHbIE
MHOTOI'PaHHUKH, NPSIMbIE ¥ HAKJIIOHHbIE TPU3MBI, [TapaslIeJIeUIIe Ibl)
79 OmnepupoBaTb HOHATUAMMU: CEKYLIast IIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB
710 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHU MHOTOI'PaHHUKOB, HCIIOJIb3Ys
' METOJI CJICIOB
CtpouTh ce4YeHHS MHOTOI'PDAaHHMKOB METOJOM  CJIE€JOB, BBINOJHATH
7.11 (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX O0OBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXKJEHHE I€OMETPUYECKUX BEIUYMH IO 0oOpasuam
WIM aJdropuT™MaM, HPUMEHSsI H3BECTHbIE aHAJIMTUYECKHE METOJbl IpU
7.12 pellIeHNMH  CTaHJApTHBIX MaTeMaTUYeCKUX 3aJad Ha  BBIYUCIICHHE
paccTOsIHMM MeXay JABYMsI TOUKAaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHJIO
IUIOCKOCTHU, MEX/Ty CKPELIMBAIOIIUMUCS MPIMBIMU
Pemate 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH MO oOpasuam
713 WIM airOpuTMaM, TNPUMEHSSI W3BECTHBbIE AHATUTHUYECKHE METOJbl TpHU

PCIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBANOIIUMUCA HNPSAMBIMU, MCKIY HpHMOﬁ n TIIIOCKOCTEBIO,




MCKAY IINIOCKOCTAMU, ABYI'PAHHLIX YI'JIOB

Boerancnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPU3Ma,

7.14 nUpaMuza) ¢ IpUMEHeHHEeM (OPMYJl, BBIYHCIATh COOTHOIICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMu MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSIMH: CHUMMETPUsSI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUU (UTYPHI
W3Bnekarp, mnpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HMHMOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUUYECKMX (UTypax, MPEACTAaBICHHYIO Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpuyeckue (GakThl IS PELIEHUS CTEPEOMETPUUYECKHUX
717 3a/1a4, NPEANOAraliuX HECKOJIbKO IIAroB PpEHIECHUs, €CIH YCIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme
718 [IpumensaTe mpocTedime NporpaMMHBIE CPEICTBA W DIJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE pUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIW3HPOBATh pealbHbIE
CUTYallud U MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHOMN MPOOJIEMbI, MOJEINPOBATh peaslbHbIE
7.20 CHATYyaIlMd Ha S3BIKE TEOMETPHH, HCCIEN0BATh IMOCTPOEHHBIE MOJIENHA C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemaTb ~ MpakTHYECKHE  3aJaud,  CBS3aHHbIE C  HAXOXKIECHUEM
reOMETPUYECKUX BEINYNH
11 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHUAMM: LMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWINHAPUYECKON IMOBEPXHOCTH, IMJIMHIAP, KOHMYECKash IOBEPXHOCTb,
o0pasyromne KOHUYECKO! MMOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaeHus (LIUIMHIpP, KOHYC, cdepa U 1map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TeJ BpallleHUs
6.4 KnaccugunupoBaTb B3aMMHOE pacnoiokeHne chepsl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHME IIIAPOBOTO CJIOS, BBICOTA IAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnate  00bEMBI M TUIOHIAJM  TOBEPXHOCTEW TEM  BpaIIEHHS,




TEOMETPUYECKUX TEJl C TPUMEHEHHEM (hOpMYIT

6.7

OmnepupoBaTh MNOHATHAMHU: MHOTOTPAHHHMK, BIMCAaHHBIH B cdepy u
ONMCAaHHBIN OKOJIO cdepsl, chepa, BIHCaHHAs B MHOTOTPAHHUK HIIM TEJO
BpAaLICHUS

6.8

BBIYHCIIATE COOTHOMICHUS MEXK/Ty TUTOIQ/ISIMH ITOBEPXHOCTEH U 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxats n3ydaembie GUTYpHl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUJI CBEpXY, COOKY, CHM3Y; CTPOUTb CEUYEHMsS Tel
BpallleHUs

6.11

W3Bnekats, WHTEpHpETHpOBaTH U NpeoOpa3oBbIBaTh HHMOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpPEACTAaBICHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue (akThl ISl PELIEHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B SIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTopOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSICHITh, KaKHMH CBOMCTBAMH OHH
oOmagaror

6.15

[IpumeHsTH MpaBuIIo Napaienenumneaa Npu cI0KeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJIyJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXy BEKTOPaMHU, CKaJIipHOE MPOU3BEACHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILTaHApHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BECKTOPOB W IIPOU3BEACHHEC BCKTOpa Ha 4YHCIIO, YI'OJI
MCXKAY BCEKTOPAMH, CKAIAPHOC IMPOU3ZBCACHHUEC, pacCKIaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAuHAar

6.19

Pemars HpOCTeﬁHlHe TCOMCTPUYCCKHUEC 3a/ladud Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEILCTBO MATEMaTHUECKUX OTHONICHHM U
HaXOXIACHUC I'COMCTPUYCCKHUX BCIHWYHH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHAA HN3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAAPTHBIX
MAaTCMAaTHUYCCKUX 3a1a4

6.21

HpI/IMeHSITL HpOCTeI\/'IH_II/Ie NporpaMMHBIEC  CpCACTBA U DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MMPUMCPLI MATEMATHYCCKUX 3aKOHOMepHO0TeI:I B IIpUpoac u
JKHU3HU, paCllO3HABATh IPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA Ha IMPAKTUKE: aHAJIU3UPOBATH PCAJIbHLIC




CUTyallMM U NPUMEHATh U3YUYEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKu cHhopMyarpoBaHHON NPOOIEMBI, MOJECTUPOBATh pealIbHbIC
CUTyallUM Ha $3bIKE T'€OMETPUH, HUCCIIENOBATH IOCTPOCHHBIE MOJEIU C
WCIOJIb30BAHMEM T€OMETPUUYECKHX TOHATHH M TEOpeM, ammapara aiareopsl,
pemiath  NPAKTHUYECKUE  3a/Jadd,  CBS3aHHBIE C  HAXOXKJIECHUEM

TCOMETPHUUCCKUX BCIIMINH




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHbBIE MOHATUS CTEpeOMETpuM. Touka, MpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 aKCHOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHN U
CIIEICTBUS U3 HUX

7.2

B3anMHO€ pacnosnokeHHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCIIMBAONIUCCA  IIPSAMBIC. Hapaﬂnem,Hocn, MNpAMBIX U MIOCKOCTEH B
MPOCTPAHCTBE: TNapajuielIbHbIE TMPSAMbIE B MPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMU
CTOPOHAMH, YrojJ MEXKIy NPAMBIMU B MpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA MapajulelIbHBIX IUIOcKocTed. [lpocreiimume
MPOCTPAHCTBEHHBIE (UTYPHl HA TUIOCKOCTH: TETpadqp, KyO, Mapasienenumne,
MOCTPOEHUE CEUECHUI

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI H TIUJIOCKOCTU: TNCPHCHAUKYIAPHBIC TMIPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE MapajiesibHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TEOpEMa O MPSIMOM MEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B IMIPOCTPAHCTBE: YroJI MEXYy MPsIMOM U TJIOCKOCTHIO, TBYTPAHHBIN
yroJi, JIMHEHHBIN yroJl AByrpaHHoro yria. [lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs QUrypsl Ha
II0CKOCTh. [lepneHauKyIIpHOCTh TIOCKOCTEH: NMpU3HAK MEPHEHAUKYIIPHOCTH ABYX
miockocteit. Teopema o TpEX MepHeHIuKyIsIpax

74

[loHsiTHE MHOTOTrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHHKA, BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd W OCHOBaHHUS IPHU3MBI, MpsiMasi M HAKJIOHHAs MPU3MBI, OOKOBas U
TMOJIHAsE TIOBEPXHOCTH Mpu3Mebl. [lapamnenenunen, npsMOyroiabHBIN Mapaienenumne]] u
ero cpoiictBa. [lupamuna: N-yromnbHas mupamujia, TpaHH MU OCHOBAHHUE MUPAMMIBL,
OOKOBasi M TMOJIHAS TOBEPXHOCTh MUPAMHJIBI, MPAaBWIbHAS W yCEUEHHAs MHUpaMUIA.
DOneMeHTbl NpuU3Mbl H  nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHKHU: TIOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpU3Ma M MpaBWIbHAS MHUPaMHUJA,
MpaBWJIbHAS TPEYroJibHASI MMUpaMKIa U MIPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOTPAaHHUKAaX: OKTa’aAp, JoAeKa’ap H ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCETpUN B nupamMmujax, MnapajielICIuIeaax, MpaBHUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brlunciaenue »1eMEHTOB MHOT'OT'PpaHHUKOB! pe6pa, JAuaroHajin, Yribl. [Inomanp
OOKOBOM TOBCPXHOCTHU U MOJTHOM IMOBECPXHOCTHU HpHMOﬁ MPU3MBI, IJIOIAAb OCHOBaHHf/'I,




TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSMO TTpu3MbL. [Lnomians 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIILHON IMUPAMUIBI, TEOPEMA O IUIOIIAAN YCEUYEHHOU INMHUPaMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B npoctpancTBe. COOTHOIICHUS MEXKY IUIONMAAIMU MMOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yroliie MWINHIPUYECKON MOBEPXHOCTH, OCh
HUJTUHIPUYECKON ToBepXHOCTU. [{unmmHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTH,
o0pa3sytoias u 0Ch, TUIOIAAh OOKOBOW U TIOJHOM MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTb, 00pa3yronie KOHNYECKOW MOBEPXHOCTH, OCh U BEpLINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: ocHOBaHWME M BepIIMHA, oOpasyromias U OcCh,
Iomaas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyiolue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: meHTp, paamyc, AHaMeTp, TUIOMAAb MOBEPXHOCTH cepbl. B3anmHoe
pacroyio)keHue chepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIonans
chepsl

6.4

N300paxkenue e BpalieHus Ha INocKocTH. Pa3BépTka nuinuHapa U KOHyca

6.5

KomOunaruu ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN 0KOJIO
cdepsl, cdepa, BIUCAaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0nEme. OCHOBHBIE CBOMCTBa 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuIesIeuIieia u cliecTBUS U3 He€. OObEM IIMITMHIPa, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY IIOIIASIMHU IIOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

Ceuennsi nunuHapa (mapajuiebHO W TMEPHEHAUKYISIPHO OCH), CEYEHHS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTpaHcTBe. ClI0KEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BekTOopa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII ACUCTBUHN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAWHAT B IPOCTPAHCTBC. KOOp,[[I/IHaTI)I BCKTOpaA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATaXx. VYron MCKIAY BCKTOpaMH. CKaJ'IprHOC
MIPOU3BCIACHUC BCKTOPOB. Brrancnenue YIJIOB MEXKAY MNpAMBIMU U TINIOCKOCTAMMH.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTO IpH PCHICHUN I'COMETPUICCKUX 3aJia4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/bHON MPOrpaMMBbl CpeIHero 0o1ero
o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEUICHUS 3a7ady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOINOJOXKHOE YTBEPXKACHUE, NMPUBOAUTH MIPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOWH;
IMPOBOAWUTE AOKA3ATCIBbHBIC PACCYXICHUA NIPU PEUHICHUN 3a1a4, OLICHUBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE OIEPUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE  WCIOJB30BAaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NIPU PEIICHUU 3a]1a4, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
¥ OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJbHOE 4YHCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIeJIbIM I0Ka3aTesieM, KOPEHb HATypalbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM TI0KA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKa3aTeleM,
JgorapupM UuCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOIO 4YHCIIa,
OCTaTOK IO MOJYJI0, PALMOHAJIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpalbHbIX, ILEJbIX, PALHOHAIbHBIX, JEHCTBUTEIbHBIX
YuCceNl; YMEHUE UCI0JIb30BaTh IPU3HAKU JI€IMMOCTH, HAMMEHBIINN 0OLIHi
JIeTUTEeNh W HauMeHbllee ofllee KpaTHoe, aiaroput™ EBkiupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3UIIMOHHBIMH CHUCTEMAMHU
CUHCIJIEHUS; YMEHHUE BBINOJIHATH BBIYUCICHNE 3HAUEHUH U peoOpazoBaHUs
BBIPQKEHUI CO CTemeHsMU M Jiorapupmamu, npeodpa3zoBaHus IpoOHO-
pallMOHANBHBIX  BBIPAKEHWH; yYMEHHME  ONEpUpOBaTb  MOHATUSAMH:

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIAass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHHME 3a/1aBaTh IOCJIENOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKyppEHTHBIX (pOpMysT; yMEHHE ONEpUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amuCd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); YMeETh
NPOM3BOJUTH apu(METHYECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJUTH MIPUMEPHI HCIIOJIb30BAaHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBAThH
MOHATUSAMHU:  MaTpuma 2X2 u  3X3, onpeAeiwTelb  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT OIPCACIIUTCIIA

YMeHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHATHSMH: TOXIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUN W HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pAa3JIMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C [ApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI JUISl PELICHUS MATEMaTUYECKUX

3a/1a4 M 3a]1a4 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEATbHOU KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (YHKUMS, UYETHOCTb (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QyHKUIMM, HanOoJsblliee U HaMMEHbIIEe 3HAYCHMUS
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIIUS, aCUMIITOTHI rpaduka
(GbyHKIMM, TIepBasi U BTOpas MpOU3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOJHON, TMEPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUHUCIATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEICHHS, YacTHOIO U
KOMITO3UIIMN (PYHKIMI, HAaXOIUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMHM; YMEHHE HAaXOAWUTh MPOU3BOJHBIC AIIEMEHTAPHBIX (HYHKIIHIA;
YMEHHE WHCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (QYHKIIUMH,
HaXOJWTh HAWOOJbIINE M HAUMEHBIIME 3Ha4eHUs (YHKIUI; CTPOUTH
rpauky MHOTOUJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTHYeCKOTro
aHalM3a; TPUMEHSTh MPOU3BOIHYIO JUISI HAXOXKICHHS HAWTY4IIETro
pelieHuss B TMPUKIAAHBIX, B TOM YHCIE COLMATIbHO-?’KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJuTh IIomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOJICIHUPOBAHUA C

oMoIIbI0 AU epeHITnATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas QyHKIUS,
KoMno3uiusi (pyHKUMA, JWHeWHas QYHKOUS, KBagpaTHYHas (QyHKIUS,
panmoHanbHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKd HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpagukoB  (yHKIUH,
WCTIONH30BaTh TPAapUKH /ISl M3YYEHHUS TPOIECCOB U 3aBUCHUMOCTEH, NpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBUCHMOCTH MEXAY BEIWYHMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIsl pelIeHHs] YpaBHEHUH,
HEpaBEHCTB M 3aJad C TapaMeTpamH;, H300pakaTh Ha KOOPAWHATHON

IIJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33a4id U3 O0JIaCTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIENOBaTh IOJYYEHHOE pelIeHue u
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJAEITUPOBAThH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTE€MaTHKH;, COCTaBISITh BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEAO0BATh
IOCTPOCHHbIE ~ MOJEIM C  HCIOJIb30BAHMEM  amnmapara  aiureOpsl,

UHTEPIPETUPOBATH MIOJIY4EHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0Opa; yMEHHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpa)arolIyl0 CBOWCTBA peajbHBIX MPOILECCOB U SBICHUH; MPEICTABIAThH
UHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKkux
METOJIOB U DJIEKTPOHHBIX CPEACTB; Ipa)UyecKu UCCIeA0BaTh COBMECTHbBIE

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHENHOMN perpeccun

YMeHue oOIepupoBaTh IMOHATUSAMM: CIIYYaWHBIM OMNBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C MCIOJB30BaHUEM TpadUUeCKUX METO/0B; TNPUMEHSATh
(GopMyNBl CIHOKEHHUS W YMHOXEHHS BEpPOATHOCTEH, (OpMyNy MOIHOMH
BEpOATHOCTH, Gopmyny beprHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, pACHpelesicHHe BEPOSITHOCTEH,
MaTeMaTH4eCKOoe OXUAAHWE, ANUCIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYHMHBI, (YHKIMU  paclpeiefieHus W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX paCIpeIeICHUN ISl PEIIeHUs 3a7ay;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TIPUBOJUTH TIPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX, yMEHHE
OTIEPHPOBATH MOHIATHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHHH,
YHCIO  TEepPecTaHOBOK; OwHOM  HblOTOHA;  yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS UIS PEIICHUS 3a/1ad; OlECHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIISITh BEPOSITHOCTHYIO MOJICTH U

MHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUM yroJl, IByrpaHHbIN
yroJ, TPEXTPaHHbII Yroj, CKpPellUBaoIIUecs MpsMble, MapauIebHOCTh U
MEPHEeHIUKYIAPHOCTh MPSMBIX U IUIOCKOCTEH, Yrosl MeXIy HpSMBIMU,
yroil MexAy TMpsSAMOW M IUIOCKOCTBIO, Yroll MEXKAY IUIOCKOCTSAMH,
paccTossHHEe OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH,
paccTosiHUe MEXIy IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPHU PELICHUH
3a/a4 U3y4eHHbIe (PAKTBI U TEOPEMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBI0O TEOMETPUYECKUX MOHSATHA W BEJIWYHMH, pelarh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIALbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbl, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEUEHUS KOHYca M LMIMHJpA,

nmapaluieJIbHbIC OCH WX OCHOBAHHIO, CCYCHUC 1Iapa, IIJOCKOCTD,




Kacaromascsi cdeppl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSATEIHEHO
(bopMynHpOBaTh OIMpeaeSCHHs] U3y4aeMbIX (HUTyp, BBIABHTATh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM NpU3HAKaM, BBINOJHATh HEOOXOIUMBIE JIONOJIHUTEIbHbIE

TTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajyieIbHbIA TIEPEeHOC, CUMMETPHUS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuEe M0A0OMs, TOAO0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (UTYpPHI, B TOM YHCIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS TTPH
pelIeHN: 3a/1a4; HAXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YToJ,
IJI01[a1b, 00BEM) MPU PEIIEHUH 3aJad U3 JIPYTUX y4eOHBIX MPEIMETOB U
U3 peaJbHOM JKHU3HM, YMEHHUE BBIYHCIATH TE€OMETPUUYECKUE BEMUYUHBI
(nmuHa, yrom, miomanb, OOBEM, IUJIOMIATL TMOBEPXHOCTH), HCHOJIB3YS
W3y4YeHHbIE (OPMYIBI M METOJbI, B TOM YHCIIE: IUIOIIAJb MOBEPXHOCTH
MMUPaMUJIbI, TIPU3MBI, KOHYCa, NUJIWHIpPA, IUIOManb cdepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO TMapaileNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaX0AUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX (PUTYp
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VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYIrOJibHad CUCTCMAa KOOPIAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JI0OKECHUEC BEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI MCKAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pECHICHU T'COMCTPUYICCKHUX 3a1aY U 3aJia4 APYIrux y‘Ie6HBIX npeamMEeToB
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YMeHue BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX

OTKPBITUH POCCUICKOM U MUPOBOM MaTeMaTU4E€CKOW HAyKH




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMbIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
1 Yucna 1 BBIYUCIICHUS
11 Harypaiibabie u niesbie uncna. [Ipu3Haku JeTuMOCTH TENBIX YHCeT
12 Paunonanbubie  umcna. OOBIKHOBEHHBIE U JCCATHYHBIE JIpOOW, IPOIICHTHI,
' OeCcKOHEUHBIE TIEPHOINMIECKIE APOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTeneHu. JlefcTBus ¢ apudMeTHyecKumu
' KOPHSIMH HAaTypaJIbHOHN CTENICHH
14 Crenens ¢ nenbiM nokazatesneM. CTeneHs ¢ paliioHalIbHBIM NoKa3aTeneM. CBoilcTBa
' CTCIICHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTudHble U HATYpaJbHbIE JOrapupMbl
JlefictBuTenbHble  4Kcna. Apudmernyeckue omnepanud ¢ JIeHCTBUTEIHHBIMU
1.7 yrcnamu. [Ipubnuxénnble BEIUNCICHHUS], TpaBUia OKPYTICHUS, TPUKUAKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeoGpazoBanue BLIpAXKEHHI
19 KoMruiekcHbie unca
2 YpaBHEeHHS U HEPABEHCTBA
21 Lenble 1 1poOGHO-pallMOHANBHBIE YPAaBHEHUS
2.2 HppauroHaibHbIe YPaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U TOrapU(PMUUECKUE YPABHEHHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 IToxa3zaTenbHbIe U JTOrapu(pMUUECKHEe HEPAaBEeHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
2.9 CucTeMBbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl TUHEHHBIX ypaBHeHUH. OTnpenenuTeNb MaTpUIlbl
3 DOyHKIUY ¥ TpapuKu




Oynkius, crnocoObl 3amanus (ynkuuu. ['padux ¢ynkuuu. Bzanmuo oOparHbIE

3 ¢ynkuuu. Yéthsie u HeuéTHble Gynkuuu. [lepuomumueckue GyHKInu
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymm ¢yHkumm.
39 [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U1 MUHUMYMBI (yHKIud. Hawmbosibliee W HavMEHbIIEE 3HAYEHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (yHKIMS C HAaTypaJbHBIM W IEJbIM moka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETEHH
3.4 Tpuronomerpuueckue GyHKINH, UX CBOICTBA U TpapuKu
35 [TokazarenbHas u gorapupmMuyeckas yHKIMH, UX CBONCTBA U TpaduKu
36 Touku paspeiBa. AcumnroTsl rpaduxkoB QyHkuui. CpoiictBa  pyHKIMIA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEN0BATEILHOCTEN
3.8 Apupmerrueckas u reoMeTprueckas nporpeccun. opmyina CII0KHBIX POIIEHTOB
4 Hauyasa MaTeMaTH4ecKoro aHarm3a
4.1 [IpousBonnas pynkuuu. [IpouszBogHbIE 37I€eMEHTAPHBIX PYHKIUI
[IpuMeHeHre NPOU3BOAHOM K MCCIENOBAHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoOJbIIero 1 HAUMEHBUIETO 3HaueHUs (QYHKIUH Ha
OTpe3Ke
4.3 IepBooGpasuas. Muterpan
5 MHo>kecTBa 1 JOTHKa
5.1 MHOkecTBO, onepaluu HaJ MHOXkecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTuCcTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposTHOCT
6.3 KomOunaToprka
7 T'eomerpus
7.1 ®Durypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTOrpaHHHKH
7.4 Tena u MOBEPXHOCTH BPAIICHHS
7.5 KoopauHaTs! U BEKTOPBI




YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsu JI.C., byty3oB B.®., Kagomiues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narensctBo «IIpocBemmenne»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

- 3uB b.I'. 'eomeTpus. Jlunaktuueckue matepuansl. 10 kinacc: 6a30BbIi U
npoQUIBLHBIN YPOBHU

- 3uB b.I'. 'eomeTpus. JIlnmaktuueckue matepuansl. 11 kimacc: 6a30BbIi U
npoUIBLHBIN YPOBHU

- banasn 3.H. I'eomeTpusi: 3aa4u Ha TOTOBBIX YEPTEXax JJIsl HOATOTOBKHU K

EI'D: 10-11 knaccel

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HUHTEPHET

bu6mmotexa [1OK https://m.edsoo.ru/

OI'UC «Most mkonax https://lib.myschool.edu.ru/

Skysmart Kiacc https://edu.skysmart.ru/

Poccwiickast anektponHas mkoia https://resh.edu.ru/


https://m.edsoo.ru/
https://lib.myschool.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
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