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HOACHUTEJIBHAS 3AIIMCKA

'eometpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOwero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaeT BO3MOKHOCTh U3YUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IUKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (popMupyeMoe  0OpH  HU3yYEHUU
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB T'€OMETPUH, IPU JOKA3ATEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHHH F€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIaTb M  ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCS IIPU PELICHUM 3a]ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHus mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUMBHUIYAJIbHBIX CHOCOOHOCTEW OOydYarouxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIECH MpeaMeTHol obnactu «MareMmaTtuka u
uHpopmaTruka»  4yepe3  oOecreueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TE€OMETPUYECKUX 3HAaHUUW U JIeUCTBUIA,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMAaTHKH.

[IpuoputeTHpRIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOHM KYJIbTYpHI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaX Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENIAX, IMO3BOJISIOIIMX OINUCHIBaTh M HM3ydaTh
pa3HbIE SABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHUE MTOHATUINHOTO ammapara 1o pasaeiy
«CtepeoMeTpus» yueOHOIo Kypca T€OMETpUH;

(¢opmMupoBaHue  yMmMeHHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAMTh
HECTaHJIapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHuE YMEHHs paclo3HaBaTh Ha YEPTEKaxX, MOACIAX U B pealbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYHMPOBATbh T'€OMETPUYECKHUE
MOJICIIN;

(GopMupoBaHuEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TEeOopuid, (popMHupoBaHHE MOHWMAHUS POJIM AKCMOMATUKU TPU
MIPOBEJICHUY PACCYKICHUM;

GopmMupoBaHue yMEHHUS BJIaJE€Th METOAAMH JI0OKA3aTelIbCTB U AJITOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NPOBOAUTH JOKA3ATEIBHBIE PACCYXKICHUSA B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a4ad U 3a/1a4 ¢ MPAKTUYECKUM COJIEPKAHUEM,
(popMHpOBaHME MPEICTABICHUS O HEOOXOJUMOCTH  JIOKA3aTEJIbCTB  IpU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUNA W POJIM aKCUOMATHKH B MPOBEACHUHU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrocoOHOCTEM 00yUaromMUXCs, MO3HABATEILHON aKTUBHOCTH, MCCIET0BATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATBLHOW TPaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABaTh IMPOSBICHHUS TEOMETPHUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAbHBIX JKU3HCHHBIX CHUTYAIUAX M MPU U3YYCHHH JPYTHX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAJIbHBIX CHUTYyallud, HCCJIEAOBaHUS TOCTPOCHHBIX MOJICIIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMY JIMHUSAMH Y4€OHOTO Kypca «l'eoMeTpus» B
10-11 «wmaccax sBistorcs: «lIpsiMple W TJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W KOOpPAMHATHl B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMH IT'€OMETPUH Ha yTiyOJaéHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJCP)KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUH  pachpefesnseTcss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUAM, HO U 10 rojam oOyuenusa. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil padboueit
OpOrpaMMBbl, paclpeleaEHHbIM IO TojAaM OOy4YeHHUS, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAILHBIM BOMPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUAMH M HaBBIKAMHU MOCJIEA0BATEIHFHO U TTOCTYNATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YyYalOUIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon K M3Yy4EHHIO TEOMETPHH Ha YIrIyOJNEHHOM YpOBHE TO3BOJISET:

co3gath ycioBus i auddepeHnmanud  00ydeHHs, TMOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpoOrpamMM, OOecneunuTh yriayOn€HHOoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TPOJODKCHUIO H3YYEHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiedr mpodeccuun, obecrnieunBas MPEEMCTBEHHOCTh MEXKITY
o0muM u podecCuoHaTBHBIM 00pa30BaAHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kiracce — 102 vaca (3 yaca B Henenro), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX.

B3aumHoe pacrnosnoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CKpelyBarOmIMXCs
npsiMbIX. [lapannenbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapajuiebHbIe
OpsIMbIE€ B MPOCTPAHCTBE, MAPAJIICTIbHOCTh TPEX MPSAMBIX, MAPAIIEIBHOCTD MPIMON
u 1iockoctu. [lapannenbHoe M IEHTpaldbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOrO MpoeKkThupoBaHus. W3o0paxeHue
buryp B mapajuieqbHON MPOEKIMHU. YTIIBI C COHANpPaBICHHBIMU CTOPOHAMH, YTOJ
MEX1y MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIOCKOCTEH: mapauieiabHble
IUIOCKOCTH, CBOICTBa napaiyieTbHBIX IIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (DUTYypbl HAa TIUIOCKOCTH: TETpadJp, Mapajuiejenune,
IOCTPOEHUE CEUEHUI.

[leprieHAUKYIAPHOCTD NPSIMON U TUIOCKOCTU: MEPIEHIUKYISIPHbIE NPSMBIEC B
IPOCTPAHCTBE, MpSMblE MapajljielibHble U MEpPHEeHIUKYJISIpHbIE K IJIOCKOCTH,
OpU3HAK NEPHEeHANKYIIPHOCTH NPSIMOM U IJIOCKOCTH, TEOpeMa O NpsIMOM

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanpHOe MIPOEKTUPOBAHHUE.
[lepnieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTHU, PACCTOSTHHE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIHs  QUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: MPU3HAK  INEPHECHAUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY HPSAMOM U IUIOCKOCTBIO, JBYTDAaHHBIN
YIOJI, JINHEWHBIN yroJl ABYIPAHHOTO yrila. TpEXTpaHHbIA U MHOTOI'PAHHBIC YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpumsma: n-yronpHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIBHBIM — MHapajuleenuIe] W €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuiaa,
npaBUiibHasE W yceu€HHas nupamuabl. CBoilcTBa péOep M OOKOBBIX TIpaHE
MpaBWIbHOM nupamMubl. [IpaBuibHBIE MHOTOTPAHHUKH: IPAaBUJIbHAS IPU3MA U



[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrojbHas MNHUPAMUIA W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBMWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, [HMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOAAh OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOMl MPU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPaBUWIBHOW MUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenunea, CUMMETPUS NPaBWIbHBIX IPU3M, CUMMETPHUS IIPABUWIBHOU
IAPAMHUJIBIL.

BeKkTOophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJIEHHbIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. [[€CTBUSI ¢ BEKTOpAMU: CI0KEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucno. CBOWCTBA CIOXKEHUsI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
IlonsaTHe KOMILIaHAapHbIE BEKTOPHL. lIpU3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamnenenunena. Teopema O paslIoKeHUMM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTopa. CBsI3pb MeXAy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenus

[loHATHA: TWIMHAPUYECKAsh TIOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasylolue TMoBepxHocTel. Tema BpaieHus:
WINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, mmap. B3aumHoe pacmoiokeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenuwe Ten
BpalieHusl Ha MiockocTu. Pa3BépTka munuHapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIIOHHOW TPHU3MBI, IMIIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONHCAHHAs OKOJOo mnwiauHApa. llepecedenne cdepsl u 1mapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cepbl, BIUCAHHOW B MHOTOIPAHHMK WJIH TEJO
BpAIlCHMSL.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMAAb chepbl U €€ 4JacTew.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH TMOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemenue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO ¥ MEPHEeHIMKYJSIPHO OCH), CEUEeHHS KOoHyca (MmapaluieibHbIe
OCHOBAaHUIO U MPOXOJSIIME Yepe3 BEPIINHY), CEYEHUS 111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METO/]| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj —BekTopamu. BekropHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YyMHOXEHHS. [IpsmoyroyipHas
cuUcTeMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. PaznoskeHue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ TMPU PEIICHUH TECOMETPUUYECKUX
3ajay.

J{BMKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JIBukKeHUS U PaBEHCTBO GUTYp.
OO6mue cBoiicTBa JBWKEHHWH. Buasl JBWKEHUH: TapauielbHBIA TEpPEeHoC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajbHasi CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus momoous. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaaHcKoe BOCTIMTAHHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIUH 00YYaOMIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TPakTaHCKOTO oO0ImecTBa (BBIOOPHI, ONPOCH M JIPYroe), yMCHHE
B3aMMOJICHCTBOBATh C COLHMAJIBHBIMU HMHCTHUTYTaMH B COOTBETCTBUU C HX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCHMCKOMN TpakJIaHCKOW WUIACHTHYHOCTH, YBAXKEHUS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKOH MaTEeMAaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSM POCCUHCKMX MaTEMaTUKOB M POCCUHCKONW MaTeMaTHYeCKOW MIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTWKCHHWW B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTM)KEHMM HayKu U JIESTeNbHOCTHIO YYEHOTO, OCO3HAaHME
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXIACHUN, BOCIPUUMINBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaHUE:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3J0pOBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHUTAaHHE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH WU
OTIbIXa, peryisipHas (Gu3nvecKass aKTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEITHLHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOIIOOUS, HHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnr W pearnu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYecKoMy  OOpa30BaHUIO U



caMoO0pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKMX 3724 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4ecKoe BOCIIMTAHIE:

C(OPMHPOBAHHOCTh  AKOJIOTHYECKON KYIbTYpPhl, ITOHUMAHHE BIUSHUSI
COIHATbHO-D)KOHOMHUYECKUX IPOIIECCOB HAa COCTOSHHE IMPUPOJIHON M COIHAILHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapakTepa IKOJOTHICCKUX MPOOIEM, OpUCHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAaHWH JUIS pEIICHHs 3amad B 00JacTH
OKpYJKaloIleld Cpeasl, IUIAHUPOBAHHME IIOCTYIIKOB W OLEHKH HX BO3MOMKHBIX
TIOCJICICTBHIA ISl OKPYIKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  TNPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOW HayKM Kak cQepbl YeTOBEUCCKOW IESITEIBHOCTH, JTAloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS [HMBUJIM3ALMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTEMaTH4YeCKON KyJabTYpOH Kak CpPEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKH MAaTeMaTUYECKHX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCUUKAIIHH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN34;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  MPeoOpa3oBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEY U
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh ApPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh HauboJiee MOAXONAIMM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTebCcKue A1eiCTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOPEYUE,  MpPOOIiEeMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OpMHUPOBATH TUIIOTE3Y, APIyMEHTUPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMU, IBICHUSMHU, [TPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjibTaTaM
OpOBENEHHOTO  HAOJIOJAEHUs, MCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOllEcca, a TaKKe BbBIABUTATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 33]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopm npencTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TPEJCTABIATh €€ B Pa3jU4HbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe J1eiicTBUSA

OOmmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOM TEMBI,
nmpoOJieMbl, pelracMoi 3ajayd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIMX YYaCTHUKOB
Juajaora, oOHApY)KMBATh Pa3IMYMEe W CXOJICTBO TO3HUIIMMA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerJIHTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4uM, BHIOUPATh CIIOCOO pelIeHus ¢
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHThI PELICHUH C YYETOM HOBOW MH(OpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  TO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMu CaMOIPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3ysibTaTa pelIeHHUs
MaTE€MaTU4YE€CKOM 3a/1a4H;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NPH PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JICSATEILHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIBLHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHIUBHUIYaJTbHOU
paboThl MpU pelmIeHUH Y4YeOHBIX 3a7ady, NPUHUMATHh IIeJIb COBMECTHOM
JEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboOThHI, pacrpeicisaTh
BUIBI pabOT, JOroBapuBaThCs, OOCYXXIAaTh TMpollecC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX opMax paboThl (0OCYKIeHUS, OOMEH MHEHHM,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl |
KOOPIMHUPOBATh CBOM JEUCTBUS C APYTMMH 4YI€HAaMHU KOMAaHJbl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

IHPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kiaacca o0ydaromuiicss HAyIUTCA:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMAaTUYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACTIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh TIOHATHSIMHU, CBSI3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C MHOTOT PAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuaa, NpsMOYTOJIbHBIN Napajyiesenunen, Kyo);

e KiIacCU(PUUMPOBATH  MHOTOIPAHHMKH,  BbBIOMpass  OCHOBAaHMUS IS
KJIacCu(pUKaluu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB PA3JIMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Mma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEPUPOBATH MOHATUSMU: CUMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCb W IUIOCKOCTh CHMMETPUHU, IIEHTP, OCh U IUIOCKOCTh CHUMMETPHUH
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKA3aTeNbCTBO MAaTeMAaTHYECKUX OTHOIICHUH W
HaXOXJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSS] W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMaTUYECKUX 3aa4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH TMPOCTEHIIME TPOrpPaMMHBIE CpPEACTBA M ODJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MpPEOOPa30BbIBATh M HMHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH IMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH pealbHblE CUTyallud, MPUMEHSATh U3yUYCHHBIC MOHSATUS B
npolecce IMOHMCKa pEIIeHHs MaTeMaTHYecKd CHOpMYIHPOBAHHON
npoOJIeMBbI, MOJEITUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C HCIOJIb30BAaHUEM T'€OMETPHUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, peliath MPaKkTUYeCKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI F'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiacca o0yyaromuiicss Hay4uTcs:



CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hepuyecKod MNOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIy4YEHHS;

OTIEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: [IIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (LMWIMHIApP, KOHYC, cdepa U Iap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATH B3AUMHOE PACTIONOKEHUE CHEPhl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpPAILECHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUAMH Tell
BpallleHHuss ¥ MHOTOIPaHHUKOB: MHOTOIDaHHUK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalllCHUs;

BBIUUCISTh COOTHOIIEHUSI MEX]y TIIOMIAIIMA TTIOBEPXHOCTEN U 00bEMaMU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKUE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpPeoOpa3oBbIBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, NpPEICTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B MTPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPallK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKApPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TEOMETPUUECKUE 3a1a4K HA BBIUHUCIICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIECHHUE PACCTOSIHUKW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHHIA;

BBITIONHATh M300paKCHUs] MHOTOTPAHHMKOB U TN BpAIICHHUS TpH
NapajuyieIbHOM  MEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB U TEJ BpALECHHUS: CEYEHUS LUIUHIpa
(mapanienbHO U NEPHEHAUKYISPHO OCH), CEUYCHUS KOHYca (MapalijieabHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudeckue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJBKO INAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemars 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINUNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMM YHHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TOJIyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBATb,
AHAIM3UPOBATH U OLICHUBATH PEAITBHBIE CUTYAllMH, IPUMEHATh U3yUYCHHbIC
MOHATUSI, TEOPEMBI, CBOMCTBA B INPOLECCE IIOMCKA  PELICHUS
MaTeMaTH4ecKu  CcPopMyIUpOBaAaHHON  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMM Ha S3bIKE TE€OMETPHUM, HCCIEN0BATH ITOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUECKUX TIOHATUA M TEOPEM,
ammaparta anreOpbl, peniaTh MNPaKTUYECKUE 3aJadM, CBA3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O INPEJIMETA «'EOMETPUS» 10 KJIACC

Ne | HaummenoBanmue KoanuyecTBO YyacoB
n/ | pas3iesoB U TeM Bceer | KoHTposibH Mpakruyeck | JJeKTpoHHbIE (HH(pPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
I NporpamMmbI 0 ble padoThI ue padoTsbl
Baenenue B https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
1 23 1 2
CTEPEOMETPUIO 4B0OAQ7B
BzaumHuoe
pacnoIoKeHue https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
2 6 1
MPSIMBIX B 4BOA07B
MPOCTPAHCTBE
[TapannenbHOCTH
MPSAMBIX U https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
3 . 8 1
IIOCKOCTEHN B 4B0A07B
MPOCTPAHCTBE
[Teprien iukynsipHO
CTb MPSMBIX U https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
4 . 25 1
IIOCKOCTEHN B 4B0A07B
MPOCTPAHCTBE
Yrisl u https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
5 16 1
paccrosaHus 4BOAQ7B
5 M 7 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
HOTOTpaHHUKU ABOAOTB
7 Bekrops! B 12 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F 37
MPOCTPAHCTBE 4B0AQ7B
3 IloBTOpEHME, 5 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F37
000011IeHHE U 4B0A07B



https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
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OBIIEE KOJIMYECTBO
YACOB I10 102
[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHUWE YYEBHOI'O IPEAMETA «'EOMETPUS» 11 KJIACC

Ne HaumenoBan | KoauuecTBO 4acoB
" | Wepa3zeoBH
n/ Tem Bcer KoHTpoJbH IIpakTuyeck JuekTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE PeCypPChl
n 0 ble padoThl ue padboThl
NMporpaMmbI
1 Anamutnyecka 15 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
s1 TEOMETPUSA 0A07B
[ToBTOpEHME,
0000111eHNE U https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
2 15 1 1
CHUCTEMaTH3aI] 0A07B
s 3HAHUU
O0BéM . . .
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
3 MHOTOTPaHHHUK 17 1
0A07B
a
Tena https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
4 24 1 1
BpallCHUs 0A07B
ITmomanu
MOBEPXHOCTU https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
5 ) 9 1
U 00BEMBI 0A07B
KpPYTJIbIX Tel
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
6 JIBIOKEeHHS 5 1
0A07B
[ToBTOpEHuUE,
7 00001enne u 17 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B
CHUCTEMaTHU3AaL] 0A07B
s 3HaHUN
OBIIIEE 102 8 2



https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B

KOJIMYECTBO
YACOB I10
[TPOTPAMME




MNOYPOYHOE IINTAHUPOBAHHUE YYEGBHOI'O NIPEJMETA «'EOMETPHUS» 10 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHTtpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoThl

Hara
H3yYeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHbIE TpaBUIIa
n300pakeHus Ha PUCYHKE
IUIOCKOCTH, TTApaJlJIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeINHBI OTpe3Ka

[Tonsarusa crepeomerpun:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napayuieNbHbIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

IlonsThs: MEPECCKAOIHECA
IIJIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMas 1
IIJIOCKOCTD,
NOJIYIPpOCTPAHCTBO

https://lesson.edu.ru/lesson/5e88f16a-
c240-48cc-9adb-
db2cab0bdbf7?backUrl=%2F02.3%2F 10

[TonsTHs: nepecekaromuecs
IIJIOCKOCTH,
IepeceKaroIuecs npsmas u
IIJIOCKOCTB;
MIOJTyIIPOCTPAHCTBO



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

MHororpanHuky,
n300pakeHre MPOCTEHIINX
MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOINUX 00BEKTOB

MHororpanHuky,
n300paXkeHue MpoCTEHIINX
MIPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
TIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
TIePBbIE CIICJICTBHS U3 HUX.
CriocoOnl 3a1aHUS IPSIMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHUs TPSAMBIX U
IJIOCKOCTEH

10

N3o0paxkenue ceueHuit
MUpaMHIbl, Ky0a U MIPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
IIEpECEUEHUS TIOTyYEHHBIX
IIJIOCKOCTEHN.
PackpamuBanue
IIOCTPOEHHBIX CEUEHUI
pa3HBIMH LIBETAMHU

11

N3o0paxkenue ceyeHnit




MUPaMUJIbI, Ky0a U IPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 UX
pebpa. M3obpaxkeHue
MepeceyeHus MOTYICHHBIX
IIJIOCKOCTEHN.
PackpammuBanue
MOCTPOEHHBIX CEYEHUI
pPa3HBIMH [IBETaMU

12

N3obpaxenue ceueHuit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOPBIE MPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
NEPECCUCHU A MOJTYUYCHHBIX
IIJIOCKOCTEH.
PackpammuBanue
MOCTPOEHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

13

N3obpaxenue ceueHuit
MUpaMuIbl, Ky0a U MPU3MBI,
KOTOpBbIE MPOXOIST Yepe3 Uux
pé6pa. N3ob6paxenue
nepeceyeHus MOTy4eHHBIX
IIJIOCKOCTEH.
PackpammnBanue
MOCTPOCHHBIX CEUEHUI
Pa3HBIMU [IBETaMU

14

Meton cinenoB s
IOCTPOEHHUSI CEYEHUI

15

Mertop cnenoB misa




IMOCTPOEHUS CEYCHU.
CaoiicTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

Meron cienoB s
MOCTPOEHUSI CEUECHU .
CaoiicTBa niepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoenune ceueHuit B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHue BLIHOCHBIX
YepTekKEN U 3aIIMCh I1aroB
MOCTPOEHUS

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfh9-
f6da8038efd2?backUrl=%2F02.3%2F10

18

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Coznanue BIHOCHBIX
YyepTexkel U 3aMuch aros
MIOCTPOEHUS

19

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&opax.
Coznanue BHIHOCHBIX
YepTexkKel U 3aMuch aros
MOCTPOEHUS

20

[Toctpoenue ceueHuit B
nupamuze, Kyoe rno Tpém
TOUYKaM Ha pEOpax.
Co3ztanne BBIHOCHBIX



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

YEpTEKEH U 3aIKCh L1aroB
MIOCTPOCHUS

21

[ToBTOpEHME IIITAHUMETPUH:
Teopema o
MIPONOPIIMOHAIBHBIX
oTpeskax. [lomooue
TPEYTOJIbHUKOB

22

[ToBTOpEHME TUTAHUMETPHUU:
Teopema Menenasi. PacueTst
B CEUEHHUSX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IIJITAHUMETPHUH U
CTEpEOMETPUN

23

KonTtponbHas padoTa
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

Bsaumnoe pacnonoxeHue
MPSIMBIX B IIPOCTPAHCTBE.
CkpernuBaroliecs npsiMble.
[Ipuznaku
CKPEILMBAIOIIUXCS TPSIMBIX.
[TapannensHble psSIMBIE B
MIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU
U €AMHCTBEHHOCTH NPSMOM
NapajuIeIbHON JaHHOU
MIPSIMOM, IIPOXOAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE
JIe)Kallle Ha TaHHOU




npsMoH. Jlemma o
IIepECEUCHUH NapaJUIeIbHBIX
MPAMBIX ITIJIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o Tpéx
nmapaJlyICJIbHBIX IMIPAMBIX.
Teopema o
CKPCHIUMBAIOIINXCA MMPAMBIX

27

[TapannensHoe
MTPOEKTUPOBAHHE.
OCHOBHBIE CBOMCTBA
MapajuIeIbHOTO
MIPOEKTUPOBAHMSL.
N3obpaxenune pa3HbIX
(dburyp B nmapaieabHON
MIPOEKIIUN

28

LenTpanpHasi mpoeKIHUs.
VY05 ¢ cOHanpaBIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
MIPSIMBIMU

29

3aauy Ha JOKA3aTeIbCTBO U
UCCIIeIOBAaHUE, CBSI3aHHBIC C
PacronoXeHUeM MpsIMbIX B
IIPOCTPAHCTBE

30

[TousaTus: napaiaenbHOCTh
MPSIMOM U TIJIIOCKOCTHU B
npocTpanctse. [Ipu3Hak
MapajieIbHOCTH MPSMOU U
miockoctu. CBOMCTBa




[apaJuIeIbHOCTH NIPSIMOY U
IIJIOCKOCTU

31

I'eomerpuueckue 3agaun Ha
BBIUYHCIICHUE U
JI0KA3aTeNIbCTBO, CBA3aHHbIC
C MapAIIETBbHOCTBIO MPSIMBIX
U TUIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOISAIIEr0 Yepe3 TaHHYIO
MPSIMYIO Ha YepTexe U
MapajuIeIbHOTO APYTron
npsamoit. Pacuér oTHomeHn

33

[TapannensHast mpoexuus,
MIPUMEHEHHE IS
MTOCTPOCHHUSI CEYCHUH KyOa 1
napasuiesienumnesa.
CaolicTBa napajuienenumneaa
Y TIPU3MBI

34

HapannenLHHe IIJIOCKOCTH.
HpI/ISHaKI/I IIapalICIIbHOCTH
ABYX ILIIO CKOCTEH

35

Teopema o mapaiebHOCTH
U €IMHCTBEHHOCTH
MJI0CKOCTH, MPOXOASIIEH
4yepe3 TOUKY, He
MPUHAJISIKAITYIO TAaHHOM
IUIOCKOCTH U CJICACTBUS U3
Hee




36

CaoiicTBa napauieabHbIX
IIJIOCKOCTEM: O
NapajieIbHOCTH MPSAMBIX
IepeceyeHust pu
MIEPECEUEHHUH JIBYX
napajuieNbHbIX MJI0CKOCTEN
TpeThei

37

CaoiicTBa napajiesbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napayieTbHBIMA
TUTOCKOCTSIMU; O
MEePECEUCHUH TIPSIMOM C
JBYMS ITapaJljIeIbHBIMU
IJIOCKOCTSIMU

38

[ToBTOpEHue: TeOpema
[Tudaropa Ha mI0CKOCTH

39

[ToBTOpEHUE:
TPUTOHOMETPHUS
MPSIMOYTOJILHOTO
TPEYroJIbHUKa

40

CaoiicTBa Kyba u
IPSIMOYTOJIBHOTO
napaJesnenumnena

41

Brruncnenue JUIMH OTPE3KOB
B KyO€ U IPSIMOYT'0JIbHOM
napajulesenumnesie

42

[leprienAMKYISIPHOCTD

https://lesson.edu.ru/lesson/29832d4a-



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10

IIPSIMOM U IIJIOCKOCTH.
IIpuzHak
NEPIEHUKYISIPHOCTH
MPSIMOM U TNIOCKOCTH

1fd3-404d-8edb-
€55b7¢7321c8?backUrl=%2F02.3%2F 10

43

[IepnenauKyIspHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3Hak
MEPIEHIMKYISIPHOCTH
MPSIMOM M TUIOCKOCTH

44

Teopema o CynecTBOBaHUU
Y €IUHCTBEHHOCTH MPSIMOH,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHANKYIISIPHON K
IIJIOCKOCTH

45

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MPsSIMbIE€ B MHOTOTPaHHUKaX

46

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MPSIMBIE B MHOTOTpaHHHUKaX

47

[lepnennukynsp u
HaknoHHas. [loctpoenue
NEPIEeHANKYIIAPA U3 TOUKU
Ha TPSIMYIO

https://lesson.edu.ru/lesson/93167e33-
abbf-4032-8b8c-
d839e07af2a5?backUrl=%2F02.3%2F10

48

[lepnenauxkynsap u
HaknoHHasd. [loctpoenue
MEPIIEHANKYIISPA U3 TOUYKU
Ha MPSMYIO



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

49

Teopema o Tpéx
NepIeHIUKYIsApax (mpsamas
1 oOpaTHast)

https://lesson.edu.ru/lesson/0907 1ad6-
8d3c-4414-bd8a-
f4b7650c7257?backUrl=%2F02.3%2F10

50

Teopema o Tpéx
NeprHeHIuKyIsApax (npsamas
u oOpartHast)

o1

Yron mexmay
CKPEIIMBAIOIITUMHCS
TIPSIMBIMU

https://lesson.edu.ru/lesson/4940b757 -
cab7-49ef-8314-
£9f108d0d1c4?backUrl=%2F02.3%2F10

52

[Tonck nepneHAuKyIspHbIX
HpHMBIX C IOMOIIBO
HepHeH)II/IKYJ'ISIpHI)IX
IJIOCKOCTEH

53

OpTroroHanabHOE
MIPOEKTUPOBAHNE

54

[TocTpoenue ceuennii kyoa,
MIPU3MBI, TPABHILHON
MUPaMUIBI C TOMOIIBIO
OPTOTOHAIBHOM MPOSKITUH

55

[TocTpoenue ceuenmii kyoa,
MIPU3MBI, TPABUIIBHOMN
MUPaMUJIBbI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKITNH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockoctu cummeTpuil B
MHOT'OIpaHHHKaX

57

IIpusHak



https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10

NIEPIEHIUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH KaK
CJIEJICTBHE CUMMETPUHU

58

[IpaBunbHbIE
MHOTI'OTpaHHUKH. Pacyér
paccTOSIHUIA OT TOYKH 10
IIJIOCKOCTH

59

[IpaBunbHbIE
MHOT'OTrpaHHUKH. Pacyér
pacCTOSIHUI OT TOYKH JI0
IIJIOCKOCTH

60

CriocoObl OITyCTUTh
MePIIEeHAUKYIISPBL:
CUMMETPUSL, CIBUT TOUKH 110
napayieIbHON IPSIMOM

61

CnBur 1o HenmapauieIbHOU
MPpAMOM, U3MEHEHHNE
paccrosiHui

62

KounTtponsHas paborta
"B3zauMHOe€ pacnoioxkeHne
MPSIMBIX U MJIOCKOCTEH B
npocTtpancTae"

63

[ToBTOpEHUE: YrOa MEXIY
MPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOM3BOJIBHOM
TPEyroJibHUKE, TeopemMa
KOCHHYCOB

64

[loBTOpEHUE: yroa Mexay




CKpEIIMBAIOIIMMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65

['eomerprueckue MeTO1bI
BBIYUCIICHUS yIJIa MEXKTY
MPSIMBIMHA B
MHOTOTPaHHUKAX

66

JIByrpaHHBIN yroJ.
CBOWCTBO JIMHENHBIX YTJIOB

JBYTPAHHOTIO yIila

67

[lepnenaukynspHsie
mnockoctu. CBoMCTBA
B3aMMHO
MEePIIEHIUKYIISPHBIX
IJIOCKOCTEH

68

[Tpuznak
MEePIEHINKYISIPHOCTH
IJIOCKOCTEH; TeopeMa o
MPSIMOM MepECEYCHUS IBYX
IJIOCKOCTEH
MIEePIEHINKYIISIPHBIX
TPETheH TUIOCKOCTH

69

[IpssMOyrOBHBIN
napasiesienunes; Kyo;
MU3MEpEHUs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenuIea

70

Teopema o tuaroHanu
MPSIMOYTOJILHOTO
napajienenuneaa u




CIICJICTBHUE U3 Heé

71

CrepeomeTrpuueckue u
MPUKIIAIHBIE 3a]1a4H,
CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U
TUIOCKOCTH

72

[loBTOpEHME:!
CKpELIUBAIOIIHECS IIPSIMBIE,
MapaJuIeIIbHBIE TNIOCKOCTH B
CTaHAaPTHBIX
MHOTI'OrpaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSIMBIX,
paccTOsIHUE MEXIY
CKpEeIUBAIOIIUMUCS
MPSIMBIMU B MTPOCTHIX
CUTYaIHSIX

74

Paccrostaue oT TOUkH a0
IIJIIOCKOCTH, paCCTOSIHHUE OT
HpHMOﬁ J0 IINIOCKOCTH

75

Beruucnenue paccrossHui
MEX]ly CKpEILMBAIOIIMMHUCS
MPSIMBIMU C TIOMOILBIO
MIEPIIEH IUKYIISIPHON
IJIOCKOCTU

76

TpéxrpanHslii yroi,
HEpaBEHCTBA I
TPEXTPaHHBIX YIJIOB.




Teopema I1udaropa,
TEOPEMBI KOCHHYCOB U
CUHYCOB U1l TPEXTPAHHOIO

yria

77

DneMeHTHI chepruiecKoit
TE€OMETPHUH: T€0Ie3NIECKIE
JIMHUY Ha 3eMJie

78

Kontponbnas padota "Yribt
U paccTosTHUS"

79

CucreMaru3arnys 3HaHUI
"MHOrOrpaHHuK U €ro
SJIEMEHTEI"

80

[Tupamua. Buael nupamu.
[IpaBunbpHas nupamuaa

81

[Tpusma. Ilpsimas u
HaKJIOHHAsI IPU3MBI.
[IpaBunbHas npuzma

https://lesson.edu.ru/lesson/alfaa434-
6352-4200-a4aa-
e8f21b34170e?backUrl=%2F02.3%2F10

82

[Ipsimoit napaenenunes,
MPSMOYTOJIbHBIN
napajuienenumnena, Kyo

83

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

Brinykiible MHOTOTpaHHUKH.
Teopema Jiinepa.
IIpaBuibHBIE U
IOJTyITPaBHIIbHBIE
MHOTOTPaHHUKH

85

KonTtponeHas padorta



https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

"MHororpaHHuKH"

[TonsTue BekTOpa HA

86 TUIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTB BEKTOpOB

89 [IpaBuno mapamrenenumeaa

90 YMHOX€EHHE BEKTOpa Ha
YHCITO
Pasnoxxenne BekTopa 1o

o1 0a3ucy TpEX BEKTOPOB, HE
JIeKAIUX B OJTHOM
IJIOCKOCTH

92 CkansipHO€ TIPOM3BEICHUE

03 Boruncnenue yria Mexay
BEKTOpaMH B IPOCTPAHCTBE

94 [Ipocreitmume 3agaun ¢
BEKTOpaMu

95 [Ipocreitmume 3agaun ¢
BEKTOpaMu

9% [Ipocreiimue 3agauu ¢
BEKTOpaMu

97 [Ipocrenmue 3a1a4u ¢
BEKTOpaMU

08 O06o0uieHne u
cucTeMaTh3anus 3HaHu|

99 O6o06uienue n

CcHCTeMaTH3aIus 3HaHU




100 Hrorosas KOHTpOJIbHAS 1
pabota
101 Hrorosas KOHTpOJIbHAS 1
pabota
102 O0o0mmenue u ) 1
cUCTeMaTH3alusl 3HaHuI
OBIIEE KOJIMYECTBO HYACOB 102

10 [TPOT'PAMME




IHOYPOYHOE INTIAHUPOBAHUE YYEBHOT' O NPEIMETA «'EOMETPHSI» 11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTH4yeckue
padoThI

Hara
H3y4YeHH s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[ToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
TIJIOCKOCTH U B
npocTpancTae"

https://lesson.edu.ru/lesson/dec09c82-
4fed-45c5-8b5c-
5d16806132bd?backUrl=%2F02.3%2F11

[ToBTOpEHME TEMBI
"CKaJIsIpHO€E TTPOU3BENECHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Bpruncnenue yria Mexmy
BEKTOpaMH B
npocTtpancTae"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIs1Iei uepes J1Be
TOYKH"

ypaBHCHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
IINIOCKOCTH B OTPE3Kax

YpaBHEHHE TIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IIJIOCKOCTH B OTpE3Kax

BekropHoe npousseneHue

JInneliHbIE HEPABEHCTBA,



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11

JIAHENHOE
MIPOrpaMMHUPOBAHUE

JIuHelHbIE HEPaBEHCTBA,
JIMHENHOE
IPOrpaMMHPOBAHUE

10

AHaIUTUYECKNE METO 5]
pacdéra yria Mexay
MPSIMBIMHA B
MHOTOTPaHHUKAX

11

AHanuTHdecKkne METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmysia pacCTOSTHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpMHATax

13

Haxoxnenue paccrosiHuit
OT TOYKH JIO [IJIOCKOCTH B
KyOe

14

Haxosxenue pacctossHuM
OT TOYKH J0 INIOCKOCTH B
MPaBUJIbHOW MUPaMUIC

15

KontponbHas padora
"AHanuTH4ecKas
reomeTpus’"

16

CeueHns MHOTOT'paHHUKOB:
CTaHAAaPTHBIC
MHOT'OI'paHHUKHU




17

CeueHust MHOTOTpaHHUKOB:
METO/I CIIEN0B

18

CequI/m MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
HCpGCG‘-IeHI/Iﬂ Hp?[MI)IX nu
TIIOCKOCTEH

19

[TapamiensHble psiMBbIE U
IUIOCKOCTU: NTapajlIe/IbHbIE
CCUCHUA

20

[TapamieneHbIe IpsIMBIE U
TUIOCKOCTH: PACUET
OTHOILICHUI

21

[TapannensHbIe NpsIMBIE U
TJIOCKOCTH: YTJIbI MEXKY
CKpEeIUBAIOIIUMUCS
MIPSIMBIMU

22

[leprienauKynsipHbIe
MPSIMBIE U TUIOCKOCTH:
CTaH/IapPTHBIE MaphbI
MePIEHAUKYIIPHBIX
MJIOCKOCTEH U MPSIMBIX,
CUMMETPHH
MHOTOTPaHHUKOB

23

[lepnenukynspHble
MPSIMbIE U IJIOCKOCTH:
TEeopeMa o Tpex
NEepHeHUKYIIApax

24

[lepnenaukynspHble
MPSIMBIE U TNIOCKOCTH:




BBIYHCJICHUA AJIUH B
MHOTI'OrpaHHHUKax

25

[ToBTOpenue: mnonaau
MHOT'OYTOJIbHUKOB,
(hopMyITBI IS IOMAACH,
cooOpakeHus T0100us

26

[ToBTOpEenue: monaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI 1715 TUTOTIAICH,
cooOpakeHUs TOI00us

27

[ToBTOpEHME: momaan
MHOTOYTOJTEHUKOB,
(hopMyIIBI 1715 TUTOTIAICH,
cooOpakeHHsI TIOI00us

28

IInomanu ceuennit
MHOTOTPaHHUKOB: TUTOIIA/ I
MMOBEPXHOCTEH, pa3pe3aHust
Ha 4aCTH, COOOpaKCHUSI
noxo0ous

29

IInomanu ceuenunit
MHOTOTPaHHUKOB: TUIOIIA/ I
MMOBEPXHOCTEH, pa3pe3aHusi
Ha 4aCTH, COOOpaKCHUS
10 IO OUsT

30

KonTtponsHas pabota
"[ToBTOpEHME:!
MHOTOTPaHHUKH, CEYECHHUS
MHOT'OTPaHHUKOB"

31

0O0BéM Tenma. O0beM




IIPSIMOYTOJIbHOTO
napaJuienenumnesa

32

3anaun 00 yIBOCHUU Ky0a,
0 KBajpaType Ky0a; o
TPUCEKITUH yTiia

33

CrepeoMeTpriecKne
3aJ]auM, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesenuea

34

[Ipuxnagneie 3a1ayu,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMa IPSIMOYTOJILHOTO
napaJjesnenumnena

35

O06BEM IPSIMOI TPU3MBI

36

CrepeoMeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BEMOB
MPSAMOU TPU3MBI

37

[Ipuknanueie 3anauu,
CBsI3aHHBIE C 00BEMOM
MPSAMON MPU3MBbI

38

Brruncienue 00EMOB Tell
C IOMOIIILIO
OIIPENENEHHOTO UHTErpaJIa.
OO0BEM HaKJIOHHOW PU3MBI

39

Brruucinenue 00bEMOB TeEl
C IIOMOIIBIO
OIPENENEHHOTO UHTErPAJIA.

https://lesson.edu.ru/lesson/c38a768d-
8281-4567-8ace-
0d2c38f0fcle?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10

O0BEM TUpaMuIbI

40

dopmyna 00bEMa
nupamuabl. OTHOLIEHHE
00BEMOB MHPaAMUJ C
o0mmM yriom

41

®dopmyna 06bEMa
nupamubl. OTHOIIEHHE
00bEMOB MUPAMU]T C
00LIUM yrIoM

42

CrepeoMeTpriecKie
3aJ1a4M, CBSI3aHHBIC C
00bEMaMH HAKIIOHHOM
TIPU3MBI

43

CrepeoMeTpuyeckue
3a7a4M, CBSI3aHHBIE C
00BbEMaMU TUPaAMUIBI

44

[IpuknamHbie 3312494 11O
teme "OOBEMEI TeN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPHU3MBbI

45

[IpukinamHbIe 3a1a49H 1O
teme "O0bEMBI TEN",
CBSI3aHHEIE C 00BEMOM
MTUPAMHUJIBI

46

[Tpumenenne o0bEMOB.
Beruncnenue pacctostHus
10 TIJIOCKOCTH

47

KonTtponeHas padorta




"O6BEM MHOTOTpaHHUKA"

48

[umunapuyeckas
MMOBEPXHOCTh, 00PA3YIOIIHE
LWJIAHIPUYECKON
MIOBEPXHOCTHU

https://lesson.edu.ru/lesson/3ccb2fac-
977b-434e-8099-
0b67b356a878?backUrl=%2F02.3%2F11

49

HMumuugp. Hpsmon
KPYTOBOW LIUJIUHIP.
[Inomane NOBEPXHOCTH
LHWIMHIpA

50

Konnueckas moBepxHOCTb,
o0Opasyronue KOHUYECKOH
noBepxHocTH. Konyc

https://lesson.edu.ru/lesson/4ac3c941-
1160-4de7-b279-
4e8e94e943ad?backUrl=%2F02.3%2F11

51

CedeHue KoHyca
IJIOCKOCTBIO,
MapaJjieIbHON MIIOCKOCTH
OCHOBaHHUS

52

VYceu€HHbIN KOHYC.
N300paxkenue KOHYCOB U
yCEeuEHHBIX KOHYCOB

53

ITnomans 00KOBOI
MMOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTH KOHYCA

https://lesson.edu.ru/lesson/4ac3c941-
1160-4de7-b279-
4e8e94e943ad?backUrl=%2F02.3%2F11

54

IImomans O0koBOI
MTOBEPXHOCTHU U MOTHON
MOBEPXHOCTH KOHYCa

55

Crepeomerpuueckue
3aJ]auy Ha J1I0Ka3aTeJIbCTBO
U BBIYHCIICHHE,

https://lesson.edu.ru/lesson/a04ec2e9-
2905-4a8d-b0d8-
2580385f0648?backUrl=%2F02.3%2F11



https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648?backUrl=%2F02.3%2F11

IIOCTPOEHUEM CEYEHUI
LUINHIPA, KOHyca

56

Crepeomerpuueckue
3aJ1a4uM Ha J10Ka3aTeIbCTBO
U BBIYHCJICHUC,
MMOCTPOCHUEM CEUYEHUI
LIWINHIpA, KOHYyCa

57

[Tpuxknagneie 3a1ayu,
CBSI3aHHBIE C LIMJIMHAPOM

58

[Ipuxnagneie 3a1ayu,
CBSI3aHHBIE C [IMJIMHAPOM

59

Cdepa u map

60

[Tepeceuyenue chepsl u
iapa ¢ IIOCKOCThIO.
Kacanwue mapa u cepor
IJIOCKOCTRIO. Bua n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
nrapa ¢ IioCKOCThIO.
Kacanwue mapa u chepbr
IUIOCKOCTHI0. By n
M300paKeHue apa

62

VYpaBHenue chepsl.
[Tnomans chepol u e
yacTen

63

Cummerpus cheps! 1 mapa

64

Crepeomerpuueckue
3aJjauy Ha JI0Ka3aTeJIbCTBO




U BBIYHCJIICHUEC, CBA3aHHBIC
co cepoii u mrapom,
IMOCTPOCHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

Crepeomerprieckue
3aJ]auy Ha JI0Ka3aTeIbCTBO
U BBIYHCJIICHUEC, CBA3aHHBIC
co cdepoii U mapom,
MMOCTPOECHUEM UX CEUCHUU
TTOCKOCTBIO

66

[Tpuxnagnsie 3a1a4u,
CBsI3aHHBIE CO cpepoil u
1apoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha MJIOCKOCTH, BEIYUCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIE 000U

68

Paszanunblie KOMOMHALIUNA
TEJ BpalllCHUs 1
MHOTOT'PaHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTH BpalieHus"

70

3agaun o teMme "Tena u
MMOBEPXHOCTH BpallleHus "

71

KonTtponpHas pabota "Tena
U NIOBEPXHOCTH BpaleHus"

72

O6wém munuHapa. Teopema
00 00bEMe mpsMOTo




LWIAH]IpA

73

Brruncnenue 00bEMOB TeI
C TIOMOIIIbIO
OIIPEACIIEHHOTO UHTErpaJIa.
O06bEM KoHYCa

74

[Tnomaau 6oxoBoi 1
ITOJTHOW IIOBEPXHOCTH
KOHYca

75

CrepeoMeTpriecKne
3a/1a4u, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB
IWIAHJIPa, KOHYyCca

76

[IpuknagHeie 3a1a4u 1Mo
teMme "OOBEMBI U TUIOIIA TN
MOBEpXHOCTEN TEen"

77

O06bEM mIapa 1 mapoBoOro
cexropa. Teopema 00
o0béme mrapa. [Tnomanp
ctepsl.
Crepeomerpuueckue
3aJ]auu, CBSI3aHHBIC C
BBIYMCIICHUEM 00BEMOB
1rapa, mapoBOro CErMeHTa
Y IIapOBOTO CEKTOpa

78

[IpuknanHeie 3a1a4u MO
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
apa v miomabio chepsl.
COOTHOILIEHUS MEKTY




IIJIOIIAIIMHU IIOBEPXHOCTEMN
1 00BEMaMHU ITOOOHBIX TEN

79

[TonoGHbIE TENa B
IpOCTpaHCTBE. MI3MeHeHune
00BEma pu 1o 100uu.
CrepeoMeTprieckre
3aJ1a4d, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TET
U IUIONIAJIEN TOBEPXHOCTEN

80

KonTtponbHas pabora
"Ilnomanu NOBEpXHOCTH U
00BEMBI KPYIJIBIX TEM"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtobOpaxkenus. [[BrkeHus
1 paBeHCTBO (uryp. O0mue
CBOMCTBA IBWKECHUI

82

Bunn nmxenuii:
rapajuieIbHbIN TIEPEHOC,
LIEHTpaJIbHasl CAMMETPHS,
3epKaibHAasi CHMMETPHS,
MIOBOPOT BOKPYT MPSMOi

83

[IpeobpazoBanus moao0OusI.
[Ipsimas u cdepa Diinepa

84

FeOMeTpI/ILIeCKI/IC 3aJa44 Ha
NPUMCHCHUC ABUKCHUS

85

KonTtponsHas pabota
"BexTopsl B mpocTpaHcTBe"

86

O6o0u1aromee MOBTOpEHHE




11 nmousATU U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3Hanui: "[lapannenbHOCTh
NPSAMBIX U IIOCKOCTEN B
npocTpancTae"

87

O6o061maroniee MOBTOpEHUE
11 moHsATHUI U METOOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alLus
3HaHuM: "BekTopsl B
npocTtpancTae"

88

O6o0matomiee MOBTOPEHUE
11 mousTHIA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHUCTEMaTH3aLUs
3HaHuil: "BekTopsl B
npocTtpancTae"

89

O6o0maroiiee MOBTOPEHUE
11 moHsSTHIA U METOIOB
Kypca reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHuii: "O0bemM
MHOTOTpaHHUKa"

90

O6o0611aroree NOBTOpEHHE
11 noHsATHII 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLIs
3HaHuil: "O0beM




MHOTOIrpaHHuKa"

91

O6o06maroree MOBTOpEHHE
11 mousATUA U METOAOB
Kypca reometpun 10-11
KJIaCCOB, CHUCTEMAaTU3AIs
3Hanui: "[lnomanu
TTOBEPXHOCTU U 0OBEMBI
KpyribIx Ten"

92

O6o061maroniee MOBTOpEHUE
11 mousTHI ¥ METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alLus
sgagui: "Tlnomann
MMOBEPXHOCTU U 0OBEMBI
KpYIJIbIX Ten"

93

Hrtorosast KOHTpOIBHAS
pabora

94

HToroBast KOHTpOJIbHAS
pabora

95

[ToBTOpEHME, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus passutus
CTEPEOMETPUN KaK HAYKHU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTU I

97

Hctopus pa3BuTus
CTEPEOMETPUH KaK HAYKH U




€€ poJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTMI

98

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEepEeOMETPUHU KaK HayKH U
€€ poJIb B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT U

100

Hcrtopus pazsutus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOIOTUH

101

Hcropus passutus
CTEpPEOMETPUN KaK HAYKH U
€€ poJIb B pPa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTU I

102

Wcropus pazsurus




CTEPEOMETPUN KaK HAYKH U
€€ poJib B Pa3BUTHH
COBPEMCHHBIX MHKCHCPHBIX
1 KOMIIBIOTCPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO HYACOB

10 [TPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA

* Maremaruka. I'eometpus, 11 kinacc/ Mepznsk A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; mox penakuueit [lomonsckoro B.E., O6miecTBo ¢
OrpaHWYEHHOW OTBETCTBEHHOCThIO M3narenbckuii nentp « BEHTAHA -

['PA®y»; AkinonepHoe odmiectBo «M3narensctBo «lIpocBemeHue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

N.B.Amenko, C.A.lllecrakoB "['eomeTpusi. Y HUBEpCaIbHbII
MHOTOYpOBHEBBIN cOOpHUK 3anau". [IpocBemenue, 2021r.

A.I'.Mep3nsk, [I.A.Homuposckuii, B.M.Ilonsakos. "I'eomerpus", YuebHoe

nocobue, "BeHta"a-rpad", 2020r.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bub6nmmoreka IJOK

OI'BHY "OUITN"
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