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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, 3HAHHUE 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, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

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

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB 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 MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
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», «BekTopel W  KOOpPAMHATH 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 COZCPKAaTEIbHBIM JUHUSIM 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, pPACTPEEIEHHBIM O 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 TPUHIIAIA TPEEeMCTBEHHOCTH, & 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 nus guddepeHnuanuu  oOydeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecreunBas IMPEEMCTBEHHOCTh MEXTY
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 OBYUEHUA
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 NpsMbIX 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 UEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOIICTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMblE TMapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
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.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISAPHOCTH  JBYX
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. CBOICTBa IUIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBAsl M MOJHAsI TTOBEPXHOCTH 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 TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
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. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  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:

chOpMHUPOBAHHOCTh yMEHHUS NPHUMEHSATh MAaTeMAaTUYECKHe 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 €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  00pa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW AESTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKKe BbBIABUTATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs 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,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTHYE€CKOM 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHITh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEeHieHWH YYEOHBIX 3ajad, NPUHUMATH I1IeJIb COBMECTHOM
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 HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl |
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE DPACTIOJIOKECHHE 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 MOHATUSMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA 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]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS H3BECTHBIE METOJbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MpPEOOPa30BbIBATh W HMHTEPIPETHPOBATH HWHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
mpolecce IOKMCKa peIHIeHHs MaTeMaTHYecKu COopMyITHpPOBaAaHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue chepshl 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
BpallleHUuss U MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

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

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHHUS] CEUEHUW: METOJ CIIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO INAaroB pELICHUs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T'€OMETPUM, HUCCIEA0BATH IOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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 pacCTOSIHUS 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 pa3iaejioB 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 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

03.09.2024

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

03.09.2024

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

09.09.2024

[TonsTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

10.09.2024

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

10.09.2024

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

16.09.2024

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

17.09.2024

AXCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o3HaueHus IPSIMBIX U TJIOCKOCTEH

23.09.2024

10

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMU

24.09.2024

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue mocTpoeHHbIX CEUCHHI
Pa3HbIMU LIBETaAMU

24.09.2024

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CEUYCHUN
pa3HBIMU IIBETaAMHU

30.09.2024

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pébpa. M3o0paxkeHne nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH.

01.10.2024




PackpammBanue NoCTpOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ul HOCTPOSHUS CEUEHUI

01.10.2024

15

MertoJ ciie1oB JUIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

07.10.2024

16

Merton cieoB ISl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

08.10.2024

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTESKEH W 3aITHCh IIaroB
MOCTPOCHHUS

08.10.2024

18

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHUS

14.10.2024

19

[TocTpoenune ceueHuid B mupamuie, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

15.10.2024

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IOCTPOEHHUS

15.10.2024

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [logodue

21.10.2024




TPEYroJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
TJITAHUMETPUU U CTEPEOMETPUHU

22.10.2024

23

KoHnTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

22.10.2024

24

B3anMHOe€ pacnosiokeHue NpsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIx. [lapannensHble TpsMble B
MIPOCTPAHCTBE

04.11.2024

25

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JAHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuiebHbIX IPSIMbIX IJIOCKOCTHIO

05.11.2024

26

[TapannensHOCTH Tpex NpsIMbIX. Teopema

0 TpEX mapasuiebHbIX NpsAMbIX. Teopema o

CKpCHIUMBAIOIUXCA IMIPAMBIX

05.11.2024

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOSKIUN

11.11.2024

28

enTpanpHas mpoekuus. YTomc
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU

12.11.2024




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

12.11.2024

30

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTU

18.11.2024

31

['eomeTpuueckue 3aa4n Ha BEIYUCIICHHE
H JI0Ka3aTeNIbCTBO, CBI3aHHEIC C
MapauIeTbHOCTHIO MPSMBIX U TUIOCKOCTEN
B MPOCTPAHCTBE

19.11.2024

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapayIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

19.11.2024

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CEYCHUH Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

25.11.2024

34

[Tapannensuble wockocTy. [Ipu3Haku
MapajuieNbHOCTH JBYX IIOCKOCTEH

26.11.2024

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAIJICIKALTYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

26.11.2024

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
apaJiICJIbHOCTH MPAMBIX IMEPCCCUCHUA
IIpH NCPECCUCHUM [IBYX MapaJlJICIIbHBIX

02.12.2024




IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajuIeIbHbIX INIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

03.12.2024

38

[ToBTopenue: Teopema [udaropa na
TUIOCKOCTH

03.12.2024

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

09.12.2024

40

CpoiicTBa Ky0a U IpSIMOYr0JIbHOTO
napajuieJIenune1a

10.12.2024

41

Brruucnenue amH OTpEe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieenuIe1e

10.12.2024

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwiockocTH. [Tpu3Hak
MEPIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

16.12.2024

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

17.12.2024

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

17.12.2024

45

IInockocTtu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

23.12.2024




46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIpsIMBIE B MHOTOI'PAHHUKAX

24.12.2024

47

[lepneHuKyIsip U HaKJIOHHASL.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

24.12.2024

48

[lepneHuKyIsip U HaKJIOHHASL.
[TocTpoenue neprieHIMKyIspa U3 TOYKU

Ha MPSIMYIO

13.01.2025

49

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpaTHast)

14.01.2025

50

Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpatHast)

14.01.2025

51

Yroa Mmexay CKperBaronuMHUCs
MPSIMBIMU

20.01.2025

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

21.01.2025

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

21.01.2025

54

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

27.01.2025

55

[TocTpoenue ceueHwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

28.01.2025

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIocKocTu. Ilnockoctn
CUMMETPHI B MHOTOT'paHHHUKAX

28.01.2025




57

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

03.02.2025

58

[IpaBuiibHBIE MHOTOTPaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

04.02.2025

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

04.02.2025

60

CriocoObl OITyCTUTh HEPIIEHUKYISPDI:
CUMMETpHS, CABUT TOYKHU TIO
MapajuIeIbHON PSAMOM

10.02.2025

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

11.02.2025

62

KouTponsnas pabora "B3aumHoe
pacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpancrae"

11.02.2025

63

[ToBTOpEHUE: Yroa MeX Iy NPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

17.02.2025

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

18.02.2025

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBEIYMCIICHUA
yriia My NpsAMbIMU B MHOT'OT'PAaHHHUKAX

18.02.2025

66

JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPaHHOIO yIia

24.02.2025

67

[lepneHquKynsipHBIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

25.02.2025




68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEH; TEOpEMA O IIPSIMOM
IIepecedeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN MIIIOCKOCTH

25.02.2025

69

[IpsimoyronbHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuiesIenune1a

03.03.2025

70

Teopema 0 AuaroHanu MPSMOYroabHOTO
napajJiesIenuneia U CiaeICTBUE U3 Heé

04.03.2025

71

CrepeomMeTpuyeCcKUe U PUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

04.03.2025

72

[ToBTOpEHUE: CKpeLUBaIOLIUECs MPsMBIE,
napasJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

10.03.2025

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

11.03.2025

74

Paccrosaue ot ToUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

11.03.2025

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

17.03.2025

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

18.03.2025




DneMeHTHl chepUUECKO reOMEeTPHH:

" reoJe3ndecKue JIMHAN Ha 3eMile 18.03.2025
78 KonTtposnsHast padota "Yrisl u

paccrosHus" 24.03.2025
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3J1eMeHTH!" 25.03.2025
80 [Inpamuyia. Bunel nupamua. [IpaBuibHas

nupaMuaa 25.03.2025
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 07.04.2025
82 [Ipssmoit mapainenenunesn,

MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo 08.04.2025
83 Brimykipie MHOTOTpaHHuKH. Teopema

Olinepa 08.04.2025

Brinykibsie MHOTOrpanHuku. Teopema
84 Diinepa. [IpaBunbHBIC U TOTYTIPABUIHHBIC 14.04.2025

MHOTOI'PaHHUKHI
85 KontponbHas padora "MHuororpanHuku" 15.04.2025
86 IlonsiTue BexkTOpa Ha MIOCKOCTU U B

MPOCTPAHCTBE 15.04.2025
87 CymMma BEKTOpOB 91.04.2025
88 Pa3nocTh BekTOpOB 99 04.2025
89 [IpaBuno napamienenunena 99 04.2025
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO




28.04.2025

Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAITNX B OJJHON 1 99.04.2025

TJIOCKOCTH
92 CkarnsipHO€ MTPOU3BE/ICHUE 1 99.04.2025
03 Brraucnenue yriia Mex 1y BEKTOpaMu B 1

MIPOCTPAHCTBE 05.05.2025
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 06.05.2025
95 [Ipocreiinmue 3a1a49u ¢ BEKTOPaMH 1 06.05.2025
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 12 05.2025
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 13.05.2025
98 O06001eHre u cucTeMaTu3alus 3HaHu| 1 13.05.2025
99 O06001eHre u cucTeMaTu3alus 3HaHu’ 1 10.05.2025
100 Hroropas koHTpoJIbHAs paboTa 1 90.05.2025
101 Hroropas koHTpoJIbHAs paboTa 1 90.05.2025
102 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 1 96.05.2025

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue A op
Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
[ToBTOopenue tems! "KoopauHars! BekTopa
1 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE" 03.09.2024
9 [ToBTOpenue tems! "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB" 03.09.2024
[ToBTOpeHue Temsl "Beruncnenue yria
3 1
MEX Ty BEKTOpPaMH B TTPOCTpaHCTBE" 09.09.2024
[ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMO,
4 . 1
MPOXOIAIIEH yepe3 1Be TOUKH" 10.09.2024
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
5 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 10.09.2024
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
6 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax 16.09.2024
7 B 1
€KTOPHOE MPOU3BEICHHE 17.09.2024
3 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOTPaMMHUPOBAHUE 17.09.2024
9 JIuHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1
MIPOTPaMMHUPOBAHUE 23.09.2024
AHanmuTHuyecKre MeTOo/Ibl pacuéra yria
10 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX 24.09.2024
AHanmuTHuyecKre MeTOo/Ibl pacuéra yria
11 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX 24.09.2024




@opmyita pacCTOSIHUSA OT TOUYKH JI0

12
IJIOCKOCTH B KOOPJIMHATAX 30.09.2024
13 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B KyOe 01.10.2024
HaxoxaeHne paccTosHUN OT TOYKHU 10
14 .
IJIOCKOCTH B IPABUJILHOM MUpaMUJIC 01.10.2024
15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus" 07.10.2024
16 CeyeHMs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTpPaHHUKHU 08.10.2024
17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
P S 08.10.2024
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHAApTHBIC
18 IUIOCKOCTH, IIepeCceYeHUs IPSIMBIX U
> 1P P 14.10.2024
TIOCKOCTEH
19 [NapannenbHbie TPSIMBIE U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS 15.10.2024
20 [NapannenbHbie TPSIMBIC U TUIOCKOCTH:
pacy€T OTHOIICHUH 15.10.2024
[NapannenbHbie TPSIMBIC U TUIOCKOCTH:
21 Tl MEXKTY CKPELUBAIOIIUMUCS
. Y CRPETHBAION 21.10.2024
MPSIMBIMH
[eprieH MKy PHBIC IPSIMbBIE U
IUIOCKOCTHU: CTaHIaPTHBIC ITaphl
22 .
NIEPIEHIUKYIISAPHBIX IUNIOCKOCTEN 1 22.10.2024
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNApHBIE IPSMBIC U
23
MIJIOCKOCTH: TEOPEMA O TPeX 22.10.2024




NEPIEHIUKYIIApax

24

[lepnieHquKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

04.11.2024

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TJI0IA IeH, COOOpaKEeHHS O 100U

05.11.2024

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JISI
TJT0TA IeH, COOOpaKeHUS TI0100Mst

05.11.2024

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

11.11.2024

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

12.11.2024

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

12.11.2024

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

18.11.2024

31

O06bém Tena. O6beM NPSMOYTOJILHOTO
napaJuiesenuresa

19.11.2024

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

19.11.2024

33

CrepeoMeTpuueckre 3a1au, CBI3aHHbIE
¢ 00bEMOM MIPSIMOYTOJIBHOTO

25.11.2024




mapajiiejacnuicaa

34

[Ipuknagueie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesaa

26.11.2024

35

OO0BEM IpsAMOI TPU3MBI

26.11.2024

36

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

02.12.2024

37

[TpuknamHbie 3a7a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

03.12.2024

38

Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uaTerpana. OopEm
HAaKJIOHHOM MTPU3MBI

03.12.2024

39

Brranciienne 00bEMOB TeIT € TOMOIIBEO
onpenenéHHoro uuterpana. OobpEmM
MTUPAMUIBI

09.12.2024

40

dopmysa 00bEMa MUPaMUIBL.
OTtHomIeHNEe 00BEMOB TUPAMHUJL C OOIIIUM
yIIIOM

10.12.2024

41

dopmyna 00bEMa MUpaMUAIbL.
OTtHoleHue 060beMOB MUPAMHU/] C OOIIUM
yrioM

10.12.2024

42

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

16.12.2024

43

CrepeoMeTpuiecKue 3a/1a4u, CBI3aHHBIE
¢ o0BEMamMu MUpaMHUIbI

17.12.2024

44

[Tpuknanueie 3anaun o Teme "OOBEMBI




Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHON 17.12.2024
MIPU3MBI
[Ipuknagueie 3agaun mo Teme "OObEMBI

45 " .
Ten", CBA3aHHBIC ¢ 00BEMOM MMUPAMUJIBI 23.12.2024
[Tpumenenne 00bEMOB. Beruncienne

46
pPacCTOSTHUA JI0 TUIOCKOCTH 24.12.2024

47 Kontponbhas padota "O0bEmM
MHOTOTpaHHHUKa" 24.12.2024
[unuaapudeckas MOBEPXHOCTD,

48 o0pa3 W IWIHHIPHYECKOM

PASYIOIIE THLTHIAR 13.01.2025

MTOBEPXHOCTH
Hunmuaap. [psmoi KpyroBoi HUIUHAP.

49
[Tnomaas MOBEpXHOCTH LUIMHIIPA 14.01.2025
Konunueckas noBepxHOCTh, 00pasyroIiue

50 .
KOHHYECKOM moBepxHocTH. KoHyC 14.01.2025
CedeHue KOHyca IIIOCKOCTHIO,

51 N
MapajuieIbHOMN TIOCKOCTA OCHOBAHUS 20.01.2025
VYceuénnsiit konyc. M3o0paxenue

52 N
KOHYCOB U YCEYEHHBIX KOHYCOB 21.01.2025
[Tmomaabs 60KOBOY MOBEPXHOCTH H

53 .
MIOJIHOM MMOBEPXHOCTH KOHYCa 21.01.2025
[Tnomanas 60KOBOIM MOBEPXHOCTH U

54 .
MIOJIHOM MMOBEPXHOCTH KOHYCa 27.01.2025
CrepeoMeTrpHuueckue 3a1auu Ha

55 0Ka3aTesIbCTBO U BHIYUCIIEHUE,
8 . 28.01.2025
MMOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYCa

56 CrepeoMeTpHuueckue 3aJ1auu Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 28.01.2025




IMOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCA

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

>7 ATAHIPOM 03.02.2025
58 [TpuknaaHbie 3a1auu, CBSI3aHHBIC C
HAITUHIPOM 04.02.2025
>9 Cipepa i map 04.02.2025
[epeceuenwue chepsl U 1apa ¢
60 miockocThio. Kacanue mapa u chepsl
IUIOCKOCTRIO. Bua u H3o6p121>KeHjI)e I1)uapa 10.02.2025
[epeceuenwe chepsl U 1apa ¢
61 miockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRIO. Bua u H3o6p121>KeH§I)e ?Hapa 11.02.2025
62 VYpasuenue cheprl. [Tnomanp chepsl u e
qacrei 11.02.2025
63 Cummetpus chepsl U mapa 17.02.2025
CrepeoMeTpHUEeCKHE 3a/1aul Ha
64 JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO c(hepoii u mapowm, 18.02.2025
MOCTPOCHUEM UX CCUCHHH TIOCKOCTHIO
CrepeoMeTpHUEeCKHE 3a/1aul Ha
65 JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBSI3aHHBIE CO c(pepoii u 1mapom, 18.02.2025
MOCTPOCHUEM UX CEUCHUI MIIOCKOCTHIO
66 [TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
cdepoii u mapom 24.02.2025
67 [ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,




BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHBIE TIOI00US

25.02.2025

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

25.02.2025

69

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

03.03.2025

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

04.03.2025

71

KonTponsnas pabora "Tena u
ITOBEPXHOCTH BpanieHus"

04.03.2025

72

O6bém muuHApa. Teopema 06 00bEMe
NPSAMOTO UUIMHIpA

10.03.2025

73

Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uHterpana. OobpEmM
KOHYCa

11.03.2025

74

ITmomamu OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa

11.03.2025

75

CrepeoMeTprYECKUE 3a/1a4M, CBI3aHHBIC
C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHYCa

17.03.2025

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJIOIIa U TOBEepXHOCTEN Ten"

18.03.2025

77

O0BEM 1Iapa U MapoBOTO CEKTOPA.
Teopema 00 o0bEme mrapa. [Tnomaas
cdepol. CTepeoMeTpruyecKue 3aauu,
CBsI3aHHBIE C BBIUUCIIEHHEM 00HEMOB
apa, ImapoBOro CerMeHTa U IMapoBOTro
CEeKTOpa

18.03.2025




78

[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaapio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJA0OHBIX TEJ

24.03.2025

79

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenue 06bE€Ma npu mog00uu.
CrepeoMeTpHrUecKre 3a/1aud, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEI U
IIJIOIIAIEH TOBEPXHOCTEN

25.03.2025

80

KonTponsnas pabora "[1nomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

25.03.2025

81

JBrxenHus nmpoctpancTBa. OToOpakeHHS.
JIBmxeHus u paBeHCTBO (puryp. O0mme
CBOMCTBA JIBIDKCHUHI

07.04.2025

82

Buapl 1BuKeHMIN: TapauienbHbII
MEePEHOC, IICHTPAJbHAS CHMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
NpAMOM

08.04.2025

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

08.04.2025

84

FCOMCTpI/I‘IeCKI/Ie 3a/lauy Ha MPUMCHCHUC
JABUIKCHUA

14.04.2025

85

KontponbHas padoTa "BekTopsl B
nmpocTpaHcTae”

15.04.2025

86

Ob6o06maromniee noBropenue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUH:

15.04.2025




"[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
B IpocTpaHcTee”

87

Ob6o6maromee moBroperue 11 nmoHsTHil u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aINs 3HAHUH:
"BexTopsl B npocTpaHcTBe"

21.04.2025

88

O6o6maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BekTopsl B mpocTpancTse"

22.04.2025

89

O6o6mmaromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O06BeM MHOTOTpaHHUKA"

22.04.2025

90

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

28.04.2025

91

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[Tmomaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

29.04.2025

92

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIAaCCOB, CUCTEMATH3alIAs 3HAHMIA:
"[no1maay moBEpXHOCTH U 0OOBEMBI
KpYIJIbIX Ten"

29.04.2025

93

Htoropas KOHTPOJIbHAasA pa60Ta




05.05.2025

94

Wrorosas koHTposibHas paboTa

06.05.2025

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3alus 3HAHUI

06.05.2025

96

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

12.05.2025

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

13.05.2025

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

13.05.2025

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2025

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

20.05.2025

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

20.05.2025




KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U 26.05.2025
KOMIBIOTEPHBIX TEXHOJIOTHIA
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

N DOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

https://ptlab.mccme.ru/vertical

mat100

egemaksimum






