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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE yMEHHUS BIAJETh METOAAMH JOKAa3aTEJIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMAaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B IIPOBEACHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCpPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPEIENIEHHBIM MO ToJaM OOY4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBuss qus  guddepeHnuanuu  00ydyeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMBIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpaJIbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX TUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapajljielibHble M MNEPIEeHIUKYJISpHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEW: MNPU3HAK  INEPIEHAUKYJISAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBOHCTBa IUJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBAs M MOJTHAsI TTIOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
NOAECKad AP U UKOCAP.

Boluncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, JAMaroHaiau, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOW TUPAMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXE€HUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKU HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUs 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEILIeHUs, COTMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CAMOCTOSITEILHO BBIOMpATh (PopMaT BBICTYIUICHUS C Y4ETOM 3aja4
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMaHIHOW W WHJUBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3JIMYHBIMH METOJaMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammapaTta anreOpbl, pemarh MPaKTUYECKHue 3aaadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BpaIllCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCISITh COOTHOIIEHUSI MEX/y TUIOLIAASIMU MOBEPXHOCTEN 1 00bEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXAY MPSMBIMHU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHUS MHOTOTPAHHUKOB U TN BpAIICHUS TPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuYeckre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue A op
Bcero U3yyeHHs1 | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX 1 03.09 bubnuorexa [JOK
MPSIMBIX (OTPE3KOB), CEPETUHBI ' https://m.edsoo.ru/aecc77cd
oTpe3Ka
[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, TPOCTPAHCTBO.
5 OcHoBHBIE TIpaBUiIa H300paKEHUS Ha 1 04.09 bubnuoreka [IOK
PUCYHKE TIJIOCKOCTH, MapaJIIEIbHBIX ' https://m.edsoo.ru/2d8a9c99
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[MonsiTus: mepecekaronuecs
3 IJIOCKOCTH, MepeceKaroniecs npsmas 1 05.09 bubmmorexa [JOK
> 1eP B P ' https://m.edso0.ru/db685e73
Y TUIOCKOCTb; MOJTYITPOCTPAHCTBO
[MonsiTus: mepecekaromuecs
4 IJIOCKOCTH, TepEeCceKaroIrecs npsmas 1 10.09 bubmmorexa [IOK
> 1eP B P ' https://m.eds00.ru/a63959d
Y TUIOCKOCTb; MOJTYITPOCTPAHCTBO
MHoOrorpaHHHKH, U300paKeHHE
5 MPOCTENIINX TPOCTPAHCTBEHHBIX 1 11.09 bubmmorexa [JOK
P poctp ' https://m.edso00.ru/b30dff38
¢buryp, HecylecTBYIOIUX 0ObEKTOB
5 MHororpaHH1KH, H300pakxeHne 1 12.09 bubnuoreka [IOK
MIPOCTEMNIINX IPOCTPAHCTBEHHBIX ' https://m.edsoo.ru/3d8ffd32
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¢buryp, HecyIecTBYIOIMUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

17.09

bubmuoreka [JOK
https://m.edsoo.ru/0Occ5c4fe

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIICACTBHUA U3 HUX.
Bxonnas koHTposibHas paboTa

18.09

bub6mmoreka [{OK
https://m.edsoo.ru/239c8ch4

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caenctBus U3 HuX. CriocoObl 3aaHus
MPSIMBIX U INIOCKOCTEHN B
npocTtpancTBe. O603HAUYCHUSI IPSMBIX
M TIJIOCKOCTEH

19.09

bubmmoreka [{OK
https://m.edsoo.ru/65c6b106

10

N3o00paxkenue ceueHnil nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
repeceyeHus MOJTyYeHHBIX
IJI0CKocTel. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

24.09

bu6mmoreka [IOK
https://m.edsoo.ru/258fc245

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenune
repeceyeHus MOJy4eHHBIX
mwiockocteil. PackparmBanue
MIOCTPOCHHBIX CEYCHHUI pPa3HBIMU
1[BETaMU

25.09

bubmuoreka [JOK
https://m.edsoo.ru/1a2520f6

12

N300pakeHue ceueHuit mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPHIC TPOXOJIST
yepes ux péopa. M3obpaxenue
MePeCceUCHUs MOTyUYSHHBIX

26.09

bu6mmoreka [JOK
https://m.edsoo.ru/93ad36b3
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IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

N3o0parkenne ceueHuit mupamMupl,

Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT

gepes ux péopa. M3o0paxenue

bubmmoreka [{OK
13 rnepeceyeHus MoJIy4eHHBIX 01.10
P N i https://m.edsoo.ru/ee1d19b9
IJI0CKOCTEeN. PackpammuBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH
LBETAMU

14 Merton cneoB 1Sl MOCTPOEHUS 02.10 bu6moreka [IOK
CeueHHH ' https://m.edso0.ru/9f4071b9
MeTo]1 CIIeIOB JUIsl TIOCTPOSHUS

15 ceueHuii. CBolicTBa nepeceyeHui 03.10 bubmorexa HOK

' vp ' https://m.edsoo.ru/fe733862
MPSIMBIX U TIOCKOCTEH
Merton crieoB AJis MOCTPOCHUS
16 ceueHuii. CBolicTBa nepeceyeHui 08.10 bubmiorexa HOK
' Up ' https://m.edso0.ru/2935a9a0
MPSMBIX U IJIOCKOCTEH
[Toctpoenue ceyenuii B nupamu/e,

17 KyOe 1o TpéM TouKaM Ha pEopax. 09.10 bubnuoreka [JOK
Co3aHne BEIHOCHBIX YEPTEKEN U ' https://m.edsoo.ru/2e18f255
3aIUCh I1aroB MOCTPOCHUS
[TocTpoenue ceueHuii B mupaMu/Ie,

18 KyOe 1o TpéM ToukaM Ha pEOpax. 10.10 bubnnoreka [JOK
Co3aHne BEIHOCHBIX YEPTEKEN U ' https://m.edsoo.ru/e504d656
3aMuch M1aroB MOCTPOCHUS
[TocTpoenue ceueHwuii B mupamu/ie,

R N bubnuoreka [JOK

19 KyOe 1o TpéM Toukam Ha pébpax. 15.10

COS,Z[aHI/Ie BBIHOCHBIX ‘-ICpTC)KCﬁ u

https://m.edsoo.ru/4a28dc02
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3aIlMCh I1aroB MOCTPOCHUA

ITocTpoenue ceueHuil B MUpaMuIe,
KyOe 1o TpéM Toukam Ha pEdpax.

bubmmoreka [{OK

20 Co3nannie BBIHOCHBIX YEPTEKEH U 16.10 https://m.edso0.ru/1d434d0f
3aMuCh IIaroB MOCTPOCHUS
[ToBTOopenue mnanumerpun: Teopema

21 O MPOTOPLMOHAIBHBIX OTPE3KaX. 17.10 brbmmorexa [OK

https://m.edsoo.ru/ec26fe5d

[Tono6ue TpeyroabHIUKOB
[ToBTOopenue nmnanumerpun: Teopema
Menenas. PacueTsl B CEUEHUSX Ha BuGmrorexa LOK

22 BBIHOCHBIX YepTexax. Mcropus 22.20 htts://m.edso0.ru/9a0a9e56
Pa3BUTHSA TTITAHUMETPHUH U
CTepeoOMETpUNn
KonTtponbHas padota "AKCHOMBI bubnuoreka [IOK

23 23.20
crepeoMerpun. Ceuenus" https://m.edsoo.ru/b19f6a5d
B3aumHoe pacnosoxeHue npsmMbix B
npoctpaHcTBe. CKpeluBaouInecs

24 npsameie. [Ipuznaku 24.20 bubnuoreka [JOK
CKPEILMBAIOIIUXCS MTPSMBIX. https://m.edsoo.ru/0ac11c95
[TapannenbHble NpsSIMBIE B
MIPOCTPAHCTBE
Teopema o cyriecTBOBaHHU U
€IMHCTBEHHOCTH MPSIMOM
napajyieIbHON TAaHHOU MPSIMOi,

o5 MPOXOJALIEH Yepe3 TOUKY 05.11 bubnnoreka [JOK

IPOCTPAHCTBA U HE JIeXKaIIEH Ha
JAHHOW npsiMou. Jlemma o
IIEPECEUCHUH NTapaUIEIIbHBIX NPSIMBIX
ILIOCKOCTBIO

https://m.edsoo.ru/ba545966
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[TapamienbHOCTB TPEX IPSIMBIX.
Teopema o TpEX mapajIEIbHbIX

bubmuoreka [JOK

26 npsiMbix. Teopema o 06.11 https://m.edsoo.ru/f85bfc46
CKPCIIHUBAIOIIUXCS PSIMBIX
[TapannenpbHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaLICILHOTO
27 npoexktupoBanus. M300paxkenue 07.11 bubnrorexa LIOK
. https://m.eds00.ru/79165d15
pa3HbIX GUTYpP B ApAILICTHHOM
MIPOEKIINU
EHTpaJbHAsl TPOCKUHs. YTOJ C
28 g)Hal'l:paBJ'IeHHI)IIDMI/I CTOpPOHAMH. YTOII 12.11 bubamorera LOK
https://m.eds00.ru/635c5087
MEX Ty TPSIMBIMHU
3agaum Ha JOKA3aTEIbCTBO U
HUCCIIE0OBAaHUE, CBSI3aHHBIC C bubmuorexa [JOK
29 13.11
pacIoJIOKEHUEM MIPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
[ToHsTHA: MapaJUIETbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
30 MapaJyIeILHOCTU MPSIMOM U 14.11 bubnuoreka [JOK
mwiockocTu. CBoiicTBa https://m.edso0.ru/7d18834b
NapajyuiebHOCTH MPSAMON U
MJI0CKOCTH
I'eomeTrpuueckue 3agaun Ha
BBIYHCIICHUE U JJOKA3aTeNbCTBO,
31 CBSI3aHHBIE C MAPaICIbHOCTHIO 19.11 bubmmorexa [JOK
N https://m.eds00.ru/33c477d3
MPSIMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE
39 [TocTpoenue ceueHus, MPOXOIAIIETO 2011 bubnuoreka [IOK

4Cpe3 JaHHYIO NPAMYIO Ha YCPTCIKE U

https://m.edsoo.ru/66fefadd
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MapaAIIENBHOIO APYTrOM NPsIMOM.
Pacuér oTHOLIEHUI

[TapannenpHas npoexkuus,
IMPUMCHCHUC I ITOCTPOCHU A

bubmmoreka [{OK

33 cedeHui Kyba U mapasuieseuie/a. 21.11
. 7 P A https://m.edsoo.ru/a5h7b8e3
CpoiicTBa napajienenuneaa u
TIPU3MBI
34 [TapamnensHble uiockoctu. [Ipu3Haku 26.11 bubnnorexa [JOK
MapaJuIEIbHOCTH JABYX IUIOCKOCTEN ' https://m.edsoo.ru/dbee22bc
TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
35 MPOXOIAIICH Uepe3 TOUKY, He 27.11 bubmiorexa HOK
P P > ' https://m.eds0o.ru/6b61b2b4
MPUHAIICIKAITYO TAHHOM MJI0CKOCTH
M CJIEJICTBUA U3 Heé
CBolicTBa napajuiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
36 MPSIMBIX TIEpECEeUCHUs TIPU 28.11 bubmorexa OK
P ' https://m.edsoo.ru/5faOb3ce
MepeceyeHNH JIBYX MapaijiesIbHbIX
IJIOCKOCTEHN TpeThen
CaolicTBa napauiesibHbIX
IJI0CKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
R bubmuoreka [JOK
37 3aKITIOUEHHBIX MEXKTY 03.12
https://m.edsoo.ru/c7c777ed
napauieNbHBIMU IJIOCKOCTSMU; O
MepeceyeHn  MPSMOM C IBYMsI
napayienbHBIMU IIOCKOCTAMU
[ToBTopenue: Teopema [Tucaropa va bubnunoreka [JOK
38 04.12
TUIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [loBTOpEHUE: TPUTOHOMETPUS 05.12 bubnuorexa [IOK
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IpAMOYT'OJIbHOTO TPCYTOJIbHHUKA

https://m.edsoo.ru/ed9e2a8e

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO 10.12 bubnmoreka [JOK
napajuiesenuIesa https://m.edsoo.ru/ba75dc57
41 Brruncnenue ayiMH OTpEe3KOB B Ky0Oe 1 11.12 bubnuorexa [JOK
IIPSIMOYT'OJIBHOM I1apajuleIIeuIe1e https://m.edsoo.ru/e4972cdc
[lepneHMKyYISIPHOCTD NPSAMOU U
42 mockoctu. [Ipu3nak 12.12 bubnnorexa [JOK
MEPIEHIUKYISIPHOCTH NPSIMOH U https://m.edsoo.ru/52188a7d
IJIOCKOCTH
[lepneHMKyYISIPHOCTD NPAMON 1
43 mockocTH. [Ipu3nak 1712 bubnuoreka [IOK
MEePIECHANKYIISIPHOCTH NMPAMON U https://m.eds00.ru/9f246736
MJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
44 MIPOXOIAIIEH Yepe3 TOUKY 18.12 Bubnmorexa [JOK
. https://m.edsoo.ru/5b971ef3
MIPOCTPAHCTBA U MEPIEHIUKYIAPHON
K IUNIOCKOCTH
45 [l11ockoCTH M NIEPIICHAUKYIIAPHbIE UM 19.12 bubnuoreka [JOK
MpsSMbIE B MHOTOTpaHHUKAX https://m.edso0.ru/2d24e873
[limockoCTH M NIEpIIEHIUKYIIAPHBIE UM bubnuoreka [JOK
46 24.12
MpsSIMbIE B MHOTOTpaHHUKAX https://m.edsoo.ru/b4ad63ad
[lepnenquKynsip U HaKJIOHHASL.
47 HOI:TpojHHZ neppneHI[HKleﬂpa u3 25.12 bubmmorexa [JOK
https://m.edsoo0.ru/8a7be683
TOYKHU Ha MPSAMYIO
[lepneHauKynsip ¥ HaKJIOHHAS.
48 [TocTpoenue nepneHauKymnspa us3 26.12 bubmiorexa LIOK

TOYKH HA IPAMYHO

https://m.edsoo.ru/fblcd0a5
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49 Teopema o Tpéx nepneHAUKyYIIpax bubmmoreka [IOK
(mpsimast u oOpaTHast) https://m.edso00.ru/074c8865
50 TeopeMma o TpEX nmepneHAUKYISIpax bubnuorexa [JOK
(mpsimast u oOpaTHast) https://m.edsoo.ru/a0fdd5bf
51 Yron Mmexay CKpelBaroIIMUCS bubnuorexa [JOK
HPSMBIMHU https://m.edsoo.ru/b9e777d9
[Touck nepreHaNKYyAIPHBIX MPSIMBIX C
52 TOMO BIOpHe EGHYI/IKPJ'IH HBII; bubmorexa HOK
n N PHEHAMIY D https://m.edsoo.ru/6cdbecef
TIJIOCKOCTEH
53 OpToroHajabHOE IPOSKTUPOBAHUE bubnmorexa [JOK
p p P https://m.edso0.ru/37d84157
[TocTpoenue ceuenuii Kyoa, MpU3MBl,
54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO bubamorexa [JOK
P vp A H https://m.edso0.ru/5603e30b
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceueHuit Kyoa, MPU3MBI,
55 MPaBUJILHON MUPaMUbI C TIOMOIIBIO Bubnmorexa [JOK
p vp a H https://m.edsoo0.ru/a95f5c04
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO MIIOCKOCTH. bubnuorexa [JOK
[lnockocTu cummeTpuii B https://m.edso0.ru/7ad0020b
MHOTOTpaHHUKAX
[Ipu3Hak nepneHIuKyIspHOCTH
P N PHEHAKYTD bubmuoreka [JOK
57 MPSIMOM U TJIOCKOCTH KaK CJIEJICTBUE
https://m.edso0.ru/235171b3
CUMMETPUHU
58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér bubnuoreka [IOK
pacCTOSIHUNA OT TOYKH JI0 TIOCKOCTH https://m.edsoo.ru/f47dfefd
59 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér bubnuoreka [IOK

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH

https://m.edso0.ru/79c¢10312
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CriocoObl OITyCTHTD

60 MEPIEHIUKYIISPEI: CHMMETPHUSI, CIIBUAT bubmorexa LIOK
PHEHIMIYIHAPEL: VeI, ©A https://m.edsoo.ru/2faadc3f
TOYKH IT0 TIApaUICITbHON MPSIMOK
61 CrBur 1o HenapaJieIbHON MPAMOH, bubnuorexa [JOK
W3MEHEHUE PACCTOSHUI https://m.eds00.ru/79853608
KonTtponsHas padora "B3anmuoe
62 pacIioyoKeHUe MPSIMBIX U IJI0CKOCTEH brbmmorexa [OK
| https://m.edso0.ru/1e053890
B IIPOCTPAHCTBE
[ToBTOpEHUE: YTOI MEKTY IPSIMBIMU
63 Ha IJIOCKOCTH, TPUTOHOMETPHS B bubnuoreka [IOK
ITPOU3BOJILHOM TPEYTOJIbHUKE, https://m.edso0.ru/482d3f51
TeopeMa KOCUHYCOB
IToBTOpEHME: YTOJI MEX
64 CKpE EBaIOHlI}/’III;II/ICH i} jl\};HMI/I B bubmmorexa [OK
petll p https://m.eds00.ru/28a6573c
MPOCTPAHCTBE
I'eoMeTpuueckne MeTo b1
65 BBIYHCIECHHUS YIra MEXKOIY IPIMBIMU B bubmorexa HOK
T Ay ip https://m.edsoo.ru/098bedad
MHOTOTpaHHUKAX
66 JByrpanubiii yroj. CBOMCTBO bubnuoreka [JOK
JIMHEHHBIX YTJIOB ABYTPAHHOTO yrja https://m.edsoo.ru/f7792ba9
[lepnieHIuKyNIApHBIE MITOCKOCTH.
67 CBoOMCTBa B3aUMHO bubmorexa [IOK
. https://m.edsoo.ru/b9146bc0
MIEePIEeHIUKYISPHBIX MIOCKOCTEH
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEN; TeOpEMA O IPSIMOU
. bubmuoreka [JOK
68 MepecevyeHms ABYX MIOCKOCTEN

NEePIEeHANKYISPHBIX TPEThei
IIJIOCKOCTH

https://m.edsoo.ru/56765e8b
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69

[IpsAMOYroIBHBIN NapajuIeIeuIeT;
KyO; U3MepeHusi, CBOHCTBA
IPSIMOYTOJIBHOTO ITapaJuIeIeIUIea

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

70

Teopema o quaroHayu
MPAMOYTOJIBHOTO MapaJijIeenuIieia u
CJICJICTBUEC U3 HEE

bubmmoreka [{OK
https://m.edsoo.ru/f7792ba9

71

CrepeomMeTpriecKue U MPUKIaIHbIE
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOXKCHHUEM MIPAMBIX U
TUIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
HpﬂMBIe, napaﬂneanHe IIJIOCKOCTHU B
CTaH)IapT HBIX MHOFOFpaHHI/IKaX

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINUXCS MPSAMBIX,
paccTOsIHUE MEXIy
CKpEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrossaue oT TOUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

75

BrrunciieHue paccToOIHUN MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO TIEPIICHIUKYISIPHOM
MJI0CKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpEeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO YIila

bu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9
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77 DneMeHTHI cheprIecKOi TeOMETPUH: 1 bubnmoreka [JOK
re0JIe3UYECKUE JINHUU Ha 3eMile https://m.edso0.ru/b9146hbc0

78 KonTtponsHast padota "Yrisl u 1 bubnuorexa [JOK
paccrosiHus" https://m.eds00.ru/56765e8b

79 CucremaTu3zanus 3HaHUN 1
"MHOTOIrpaHHUK U €r0 3J€MEHTHI"

80 [Mupamuga. Buasl nupamu. 1
[IpaBunbHas nupamuia

81 [Ipusma. IIpsamas u HakIOHHAs 1 bubnnorexa [JOK
npusMmsl. [IpaBunpHas npuzma https://m.edsoo.ru/098bedad
[Ipssmoit mapainenenunesn,

82 MPSIMOYTOJIbHBIN Tapasliesenune], 1 bubamorexa [IOK
ky6 https://m.edsoo.ru/f7792ba9

83 Brinykibie MHOrOrpanHuku. Teopema 1 bubnuoreka [IOK
Ditnepa https://m.eds00.ru/b9146bc0
Beinykiibie MHOrorpanHuku. Teopema

84 Bﬁne?/;: HpaBI/mLHEIe u ’ 1 Bubmmorexa [JOK

https://m.edso0.ru/56765e8b

IIOJIyIIPABUIIbHBIE MHOTOTPAHHUKHU

85 KonTposnsHas pabora 1
"MHuororpaHHuku"

86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamienenunena 1

90 YMHOKEHNE BEKTOPa Ha YHUCIIO 1

91 PaznoxeHnue BekTopa 1o 6aszucy Tpéx 1

BCKTOPOB, HC JICKAIIUX B OJIHOH
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IIIIOCKOCTH

92 CkansipHO€ MPOU3BEICHUE 1
93 Brrunciienue yria Mexay BEKTOpaMu 1 bubnuoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/098bedad
bubmmoreka [{OK
4 I 7 1
o POCTCHIIME 3a/aTH ¢ BeKTOpamt https://m.edsoo0.ru/f7792ba9
. bubnuoreka [JOK
95 IT 1
POCTEHIIME 3a/aTH ¢ BeKTOpaMt https://m.eds00.ru/b9146bc0
. bubnuorexa [JOK
96 IT 1
POCTEHIIME 3a/aTH ¢ BeKTOpaMt https://m.eds00.ru/56765e8b
97 [Ipocreiimue 3a1a49u ¢ BEKTOPaMH 1
98 O06o01enre U cucTeMaTu3arus 1
3HAHUM
99 O00011eHNEe U CUCTEMATU3 AL 1
3HAHUM
100 Hrorosas koHTpoJbHAs paboTa
101 Hroropas koHTpoJIbHAs paboTa
102 O6o6nvleHI/Ie U CUCTEMAaTU3aLIHs 1
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
ara upposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue A tup
Bcero H3y4eHUus1 | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue tems! "KoopauHartsl
1 BEKTOpa Ha IUIOCKOCTH H B 1 05.09 brbmmorexa [OK
P . ' https://m.eds00.ru/0341bc2b
MIPOCTPAHCTBE
) [ToBTOpenue Tems! "CkansgpHoe 1 06.09 bubnuoreka [IOK
NPOU3BEIEHHE BEKTOPOB" ' https://m.edsoo.ru/bed12a43
[ToBTOpenue Temsl "Beruncienue
3 JIa MEX/Ty BEKTOpaMH B 1 06.09 bubmmorera LOK
a o . P ' https://m.edsoo.ru/bc15f7f2
IIPOCTPAHCTBE
[ToBTOpeHue Temsl "YpaBHEHUE
4 IpsIMOH, TPOXOAAIIEH Yepes Be 1 12.09 bubamorera LOK
P W POXOAIH pes A ' https://m.eds00.ru/6054b8c1
TOUKHU
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 13.09 bubnuorexa [JOK
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX ' https://m.eds00.ru/188f6216
6 YpaBHEeHUE MIOCKOCTH, HOpMaJlb, 1 13.09 bubnuoreka [JOK
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax ' https://m.edsoo.ru/016e25eb
bubmuoreka [JOK
7 B 1 19.09
PICTOPHOS HPORIBCICHILS https://m.edsoo.ru/c94ba09b
8 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 20.09 bubnnoreka [JOK
IIPOrpaMMUPOBAHUE ' https://m.edso0.ru/897dd3b2
9 JIuHeliHbIE HEPABEHCTBA, JINHEIHOE 1 20.09 bubnuoreka [IOK
IIPOrpaMMUPOBAHUE ' https://m.edsoo.ru/1468bab3
10 AHanuTHYECKHE METOIBI pacuéra 1 26.09 bubnuoreka [IOK
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yrila MeX1y NpsIMBIMHU B
MHOTI'OIPaHHUKAX

https://m.edsoo.ru/Obdelbe8

AHaTUTHYECKHE METOIbI pacuéTa
yria MeXIy IUIOCKOCTSIMU B

bubmmoreka [{OK

11 27.09
MHOTI'OTPaHHUKAX. https://m.edsoo.ru/3cef10e5
Bxonnas koHTposbHas paboTa

12 @opmyiia pacCTOSTHUSA OT TOYKH JI0 2709 bubnnorexa [JOK
IUIOCKOCTH B KOOP/MHATAX ' https://m.eds00.ru/0b136158
HaxosxieHne pacCcTosiTHUM OT TOUKH bubnuorexa [JOK

13 03.10
JI0 TUTOCKOCTH B Ky0Oe https://m.edsoo.ru/26a03fb7
Haxoxnenue paccTositHUN OT TOUKH

14 0 TUTOCKOCTH B MTPaBUIIbHOM 04.10 bubamorexa [JOK
s P ' https://m.edso0.ru/5513d87b
nupamuse

15 KontponbHas padoTa 04.10 bubnuoreka [IOK
"Ananutuyeckas reomeTpus” ' https://m.edsoo.ru/d189bde2

16 CedeHusi MHOTOIPaHHUKOB: 10.10 bubnuoreka [IOK
CTaHJIapTHbIE MHOTOTPAaHHUKH ' https://m.edsoo.ru/810cfleb

17 CedeHusi MHOTOIPaHHUKOB: METO/ 11.10 bubnuoreka [JOK
CJIEZIOB ' https://m.edsoo.ru/4a33a8ab
CeyeHusi MHOTOI'PAHHUKOB:

18 CTaHJIapPTHBIE TIOCKOCTU 11.10 bubmmorexa [OK

Aap ’ . ' https://m.edsoo.ru/5caefclb

NepeceyeHus MPSMBIX U TUIOCKOCTEH
ITapannensHbie IPAMBIE U bubnunoreka [JOK

19 17.10
IJIOCKOCTH: TIapajuiesIbHbIE CEYCHUS https://m.edso0.ru/23f4f089
[TapannenbHble psMBIE U bubnuoreka [IOK

20 " . 18.10
IIJIOCKOCTH: PACYET OTHOLIEHUN https://m.edsoo.ru/dee379eb

21 [TapannenbHble psMBIE U 18.10 bubnuoreka [IOK

TINIOCKOCTH: YI'JIbI MCKIY

https://m.edsoo.ru/a28fd74e
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CKPCUIMBAOIIUMHUCS ITPAMBIMUA

[lepneniuKynspHbIE MPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl

bub6mmoreka [{OK
22 epre 0CKOCTEN 24.10
TEPHICHAMIKYIAPHBIX TIOCKOCTEH 1 https://m.edso0.ru/5a827900
MPSIMBIX, CAMMETPUHT
MHOTOTPaHHUKOB
IlepnieH MK YISIPHBIE TIPSIMBIE U
23 HJ'I(I))CKOCTI/I'}"IFCOP eMa opT ex 25.10 bubnmorexa LHOK
- Teop p ' https://m.edsoo.ru/d3alfe30
MIEePIICHIUKYIIIpax
TlepnieH UK YISAPHBIE TIPIMBIE U
24 Hn(l))cxojrn'}l;HEHCHeHEﬂ JUIVH B 25.10 bubmmorexa [OK
) ' https://m.edso0.ru/48db7058
MHOTOTpaHHUKAX
IloBTOpeHue: mwiomanu
25 MHorop OJ'IBHI/IKOI;H (1)210 MYJIBI JIJIST bubmorexa [TOK
T N » DOPMYIIBL A https://m.edsoo.ru/725effc4
IO IeH, COOOPaKEHHS IO 100Us
IToBTOpEHME: IIOIMIAIN
26 MHorop OJ'IBHI/IKOI;H qi MYJIBI JIJIST Bubmmorexa [JOK
T N » DOPMYIIBL A https://m.edsoo.ru/8efbe78e
TJI0IIAIeH, COOOpaskeHUS TI0100Mst
TToBTOpeHue: mwionaau
27 MHorop OJ'IBHI/IKOI;H (in) MYJIBI JIJIs1 bubmorexa HOK
T N » POPMYIIBL A https://m.edsoo.ru/77c22fc5
TJIOIAIeH, COOOpaKEHHMS 10 100U
[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
28 IUIOLIAHA [IOBEPXHOCTEM, pa3pe3aHus Bubmorexa OK
g p - pasp https://m.edso0.ru/1780ba5d
Ha 4aCTH, COOOpaKEeHHS 1101001
IImomanu cedeHnii MHOrOrpaHHUKOB:
29 10 Hla HI/I MOBEPXHOCTEN 23 e3aHus bubmorexa [IOK
ta P - pasp https://m.edso00.ru/078cd184
Ha 4acTH, COOOpaKeHHUsI 1T0I00US
30 KonTtponrHas padota "[loBTopenue: bubnuoreka [IOK
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MHOTOTPAaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/7491efe0

O0BéM Tenna. O0beM

bubmmoreka [{OK

31
MIPSIMOYT'OJIBHOTO MapaJulelICNIe1a https://m.edsoo.ru/4dffda97
32 3amaun 00 yaBOoCHHH Ky0a, O bubnuorexa [JOK
KBaJ[paType Ky0a; O TPUCEKIINH yIiia https://m.edsoo.ru/74b2ad91
CrepeoMeTpUUeCKHE 3a1a4H,
33 CBSI'faHHI)IeI(): 00BEMOM " bubmorera [JOK
https://m.edsoo.ru/ec24dfc2
MPSIMOYTOJILHOTO TMapasuIeieuIe ia
[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
34 BBIYHCIIEHHEM 00BEMa bubmorexa OK
https://m.edsoo.ru/f465d10e
MPSIMOYTOJIFHOTO TapasuIeNIeIIUIIe /1a
35 OO0BEM PSMOY TIPU3MEI
CrepeomeTpuyeckue 3a1auu,
. bu6mmoreka [IOK
36 CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
. https://m.edsoo.ru/77c22fc5
MPSIMOM TTPU3MBI
37 [Ipuxknagneie 3a1auu, CBSI3aHHBIE C bu6mmoreka [JOK
00BEMOM TIPSAMOI TIPU3MBI https://m.edsoo0.ru/1780ba5d
Brranciierne 006EMOB TEI ©
38 MOMOIBIO OTIPEACIIEHHOTO bubnuoreka [JOK
unTerpana. O0bEM HaKIIOHHON https://m.eds00.ru/078cd184
MIPU3MBI
Brranciieane 006EMOB TEI ©
R bubmuoreka [JOK
39 TTOMOIIIBIO OTIPEICTIEHHOTO
. https://m.edsoo.ru/7491efe0
uHTerpana. O0bEM MUpaMu/IbI
®dopmyna 00bEMa MUPaMUIEL.
MY pantia bubnuoreka [JOK
40 OTtHoleHne 00bEMOB TUPAMU] C

o0IIMM yriiom

https://m.edsoo.ru/4dffda97
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®opmyna 00bEMa MHUPaAMHUIBL.

41 OTtHOILIEHHE 00BEMOB ITUPAMHU C bubmorexa HOK
pamuz https://m.edsoo.ru/74b2ad91
o0mmmM yriom
CrepeomeTpuiecKue 3a/1auu,
42 CBsI3aHHBIE ¢ 00BbEMaMU HAKIIOHHOM bubmorera [JOK
https://m.edsoo.ru/ec24dfc2
MIPU3MBI
43 CrepeomMeTpuiecKue 3a/1au, bubnuorexa [JOK
CBsI3aHHbIE C 00bEMaMU TUPAMU/IbI https://m.edso0.ru/f465d10e
[IpuknagHeie 3aqa4n 1o TeMe
44 "O0bEMBI TEN", CBSA3AaHHBIC C
00BEMOM HAKJIOHHON TIPU3MBI
IIpuknamaeIe 3aMa9H 110 TEME
" P N 8 " ! bubnuoreka [IOK
45 OOBEMEBI Ten", CBSI3aHHBIE C
.. https://m.edsoo.ru/77¢c22fc5
00BEMOM MUPAMU/TBI
46 [Ipumenenne 00bEMOB. Beruncnenue bubnuoreka [IOK
paccTosIHUA 10 TIIOCKOCTH https://m.edso0.ru/1780ba5d
47 KonTtponbras padota "O0bEM bubnuoreka [IOK
MHOTOrpaHHuKa" https://m.eds00.ru/078cd184
WIIMHAPUYECKask IIOBEPXHOCTb,
48 ](;16 a3 o W€ IAJINH E%CKOI?I bubmiorexa LOK
PASYIOUHE AP https://m.edsoo.ru/7491efe0
MMOBEPXHOCTHU
unuaAp. IlpsMoit kpyrosoi
49 HI/IJ'II/IH - HJfO anb 5(}),1:6 XHOCTH bubmotera [JOK
" 7P ta P https://m.edsoo.ru/4dffda97
IUAJTUHIpA
Konunueckas HOBEepXHOCTH,
50 o0pa3 e KOHUYSCKOM bubmotera [JOK
pasyrom https://m.edsoo.ru/74b2ad91
nosepxHocTu. Konyc
51 CeueHune KOHYyca IIIOCKOCTBIO, bu6mmoreka [JOK
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MapajyIENbHOM IIOCKOCTH OCHOBAHUS

https://m.edsoo.ru/ec24dfc2

Yceuénnslii konyc. M3o0paxenue

bubmuoreka [JOK

52 KOHYCOB U YC€YEHHBIX KOHYCOB https://m.edso0.ru/f465d10e

53 [Tnomanas 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
TIOJTHOM MOBEPXHOCTH KOHYyCa
CrepeomeTpuiecKue 3a1a4 Ha

55 JI0Ka3aTeIbCTBO M BEIUHCIICHHE, bubmmoreka [{OK
MOCTPOEHUEM CEYEHUW NWIIMH]IPA, https://m.edsoo.ru/77c22fc5
KOHYyCa
CrepeomeTpuyeCcKHe 3a/1a4u Ha

56 JI0Ka3aTeIbCTBO M BEIUHCIIEHHE, bu6moreka [IOK
MOCTPOEHUEM CEYEHUW LMIIMH]IPA, https://m.eds00.ru/1780ba5d
KOHyca

57 [Ipuxknagneie 3a1auu, CBSI3aHHBIE C bu6mmoreka [IOK
HWIHHAPOM https://m.edsoo.ru/078cd184

58 [Ipuxknagneie 3a1auu, CBsI3aHHBIE C bu6mmoreka [IOK
HWIMHAPOM https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK

59 Cdbepa n wap https://m.edsoo.ru/4dffda97
[Tepeceuenue cepsl u mapa ¢

60 miockocThio. Kacanue mapa u chepsl bubnunoreka [JOK
IJIOCKOCTBI0. By 1 n3o0pakeHue https://m.edsoo.ru/74b2ad91
mapa
[lepeceuenue cdepsl U mapa ¢ Bu6miorexa IOK

61 ockocThio. Kacanue mapa u cepbl

IUIOCKOCTBIO. Bun u I/1306pa)KeHI/IC

https://m.edsoo.ru/ec24dfc2
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mrapa

VYpasaenne chepsl. [Tnomans chepbl

bubmuoreka [JOK

62 u e€ yacTteu https://m.edso0.ru/f465d10e
63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha
JTI0KA3aTeNIbCTBO U BHIYMCIICHHE,
64 CBsI3aHHbIE CO CEPOH U 1IapoM,
MMOCTPOCHUEM UX CEUCHU U
TIJIOCKOCTBIO
CrepeomeTpuyeCcKHe 3a/1auyu Ha
JI0KA3aTeIbCTBO U BEIYMCIICHHE,
65 CBsI3aHHBIE CO Cepoi U Mapom, bubmorexa [IOK
. https://m.edsoo.ru/77c22fc5
MMOCTPOCHUEM MX CEUCHUI
MJIOCKOCTBIO
66 [Ipuknagneie 3a1a4u, CBA3aHHBIE CO bu6mmoreka [IOK
ctepoii u mapom https://m.edso0.ru/1780ba5d
[ToBTOpEHME: OKPY>KHOCTH HA BuGmiorexa LOK
67 IJIOCKOCTH, BBIYUCIICHUS B
https://m.edso00.ru/078cd184
OKPY>KHOCTH, CTaHJapTHBIE [10A00US
68 Paznuunble KOMOMHAIIUH TEIT bubnuoreka [JOK
BpAIlleHUSI U MHOTOT'PAaHHUKOB https://m.edsoo.ru/7491efe0
69 3anauu no teme "Tena u bubnnoreka [JOK
MOBEPXHOCTH BpamieHus" https://m.edsoo.ru/4dffda97
70 3agauu o Teme "Tena u bubmuoreka [JOK
MOBEPXHOCTHU BpauieHus" https://m.edsoo.ru/74b2ad91
71 KonTponeHas padota "Tena u bubnuoreka [IOK
MOBEPXHOCTHU BpauieHus" https://m.edsoo.ru/ec24dfc2
72 O06wém nununapa. Teopema 06 bubnuoreka [IOK
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00BEME TIPSIMOTO IMIIMHPA

https://m.edsoo.ru/f465d10e

73

Beruncnenue 00bEMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bpEéM KoHyca

74

IImomanu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomMeTpuiecKue 3a/1auH,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
LIWINHIpA, KOHYCa

bubmmoreka [{OK
https://m.edsoo.ru/77c22fch

76

[IpuknagHeie 3aqa4n 1Mo TeMe
"OO6bEMBI U TUIOIIAIN TOBEPXHOCTEH

n

TCII

bu6moreka [IOK
https://m.edsoo.ru/1780ba5d

77

OO0BEM MIapa 1 IMapoBOTO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CerMeHTa u
IIapOBOTO CEKTOpa

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

78

[Ipuknagabie 331291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEBIE C
00BEMOM I1apa U IUIOMIAIBI0 CEPHI.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MMOBEPXHOCTEH U 00bEMAMHU
H0JJ0OHBIX Te

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

79

[TogoGHbIE Tenna B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIE C BBIYHCICHHUEM 00bEMOB
TeJN U TUIOIIa/Iel TOBEPXHOCTEN

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97
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KouTponsnas padora "[Tnomamu

80 MOBEPXHOCTU M 0OBEMBI KPYTIIBIX bubmiorexa LIOK
| https://m.edsoo.ru/74b2ad91

TeN
JIBM>KEHUs MpOCTPaHCTBA.

81 OTtoOpaxenus. JBmkeHus u bubnuorexa [JOK
paBeHcTBO ¢uryp. Obduue cBoiicTBa https://m.edsoo.ru/ec24dfc2
NBIDKEHUN
Buabl 1BuKeHMIN: TapauiebHbII

82 MIEPEHOC, LICHTPAJIbHAsl CHMMETPH, bubnuorexa [JOK
3epKajJbHasi CHMMETPHS, TOBOPOT https://m.edso0.ru/f465d10e
BOKPYT NPAMOU

83 [IpeoGpazoBanus noao6us. [psmas u
ctepa Diinepa

84 I'eomeTpuueckue 3agaun Ha bubnuoreka [IOK
MPUMEHEHHE IBUKEHUS https://m.edsoo.ru/77c22fc5

85 KonTtponbHas padota "BekTops! B bubnuoreka [IOK
npocrpanctae" https://m.edso0.ru/1780ba5d
O6o6matomee mosropenue 11
MOHATHI U METOJIOB Kypca

86 reomerpun 10—11 knaccos, bubnuoreka [JOK
cUCTEMaTU3aIys 3SHaAaHUHI https://m.edso0.ru/078cd184
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"
O6o6matomee mosropeHue 11
MOHSATUN U METOJIOB Kypca

87 reomerpun 10—11 knaccos, bubmiorexa LIOK

cucTeMaTh3anus 3HaHui: "BekTopsl
B IIpocTpaHcTae”

https://m.edsoo.ru/7491efe0
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88

Ob6o6maromee noropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucTeMaru3anus 3HaHuii: "Bekropsl
B IpocTpaHcTee”

bub6mmoreka [{OK
https://m.edsoo.ru/4dffda97

89

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucteMaruzanus 3HaHuii: "O0beM
MHOTOTpaHHUKa"

bubmmoreka [{OK
https://m.edsoo.ru/74b2ad91

90

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

bu6moreka [IOK
https://m.edsoo.ru/ec24dfc2

91

O6o6matomee moBroperue 11
MOHSITUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Thnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

92

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "[lnonaan
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCII

93

Htoropas KOHTPOJIbHasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

[ToBTOpEHue, 0600IIeHNE U

bubmuoreka [JOK

9 cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/77c22fcs
Ucropust pazBuTUs CTepeoMeTprun
KaK HayKu U €€ poJib B Pa3BUTUHU bubnuorexa [JOK

96
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edso0.ru/1780ba5d
KOMIBIOTEPHBIX TEXHOJIOTUI
Hcropust pazBuTUs CTEpEOMETPHUH

97 KakK HayKH U €€ poJib B Pa3BUTUH bu6mmoreka [IOK
COBPEMEHHBIX HHXKEHEPHBIX U https://m.eds00.ru/078cd184
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcrtopus pa3BUTHS CTEpPEOMETPHH

98 KaK HayKH U €€ poJib B Pa3BUTHHU bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/7491efe0
KOMIIBIOTEPHBIX TEXHOJIOTHUIA
Hcropus pasBUTHS CTEPEOMETPHUH

99 Kak HayKH U €€ poJib B Pa3BUTUHU bubnuoreka [IOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUU

100 Kak HayKH U €€ poJib B Pa3BUTUU bubnuoreka [JOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edso0.ru/74b2ad91
KOMIIBIOTEPHBIX TEXHOJIOT U
Hcropus pazBUTHs CTEpEOMETPUU

101 KakK HayKH U €€ poJib B Pa3BUTUHU bubnnoreka [JOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edsoo.ru/ec24dfc2
KOMIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEpPEOMETPUH

102 KaK HIEJLYKIf u €€ poJib B l;)a3BI/ITI/II)I/I Bubmmorexa LIOK

COBPCMCHHBIX NMHXKCHCPHLBIX U

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

s. 'eometpus, 10-11 knaccsl/ Atanacsu JI.C., byry3zos B.®., Kagomues C.b. u

np., AkunonepHoe odmectBo «M3natensctBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eometpusi. 10-11 knaccel. [loypounsie pa3paboTKu K yueOHUKY ATaHAcsHA -
Caaksan C.M., byty3os B.®.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmuoreka IIOK https://m.edsoo.ru
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