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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  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU JOKA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yuebHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEOMETPUYECKUX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIMMY U YCUIUBAIOUIUMH Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCS:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEUIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIMIMX ONMCHIBATH U H3y4aTh
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 TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO TMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pElIeHMs,, YMEHUSI HUX MPUMEHSATh, MPOBOJIUTH JI0KA3ATEIbHBIE PACCYXKICHHS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS pPAcTo3HaBaTh IMPOSBICHUS TEOMETPUYCCKUX TOHATHHA, OOBEKTOB U
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», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBMKCHUS 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 JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHUU  pachlpefensieTcsi He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yUaroIIHnecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHX MPE/ICTABICHUN OO0Yy4YaIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTENbHBIX MpOrpamMM, OOECIEeUnuTh YIIIyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs mnpsMble. [Ipu3Haku CKpenuBarounxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE 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.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTent. Teopema o TpEX NEPIEHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPSAMOYIOJBbHBIM — MHapajuleNeNuIe]; HW  €ro  CBOMCTBA.
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 nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKHW: NpPaBWIbHAsA IpU3Ma U



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

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTM W TIOJHOM MOBEPXHOCTH MNPSAMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  NPAaBUIBHBIX
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 HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAaMU 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
Oynymeil npodeccud W peanu30BbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHWM sl pelleHus 3amad B o0JacTu
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 HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
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 OCYIIECTBJISITH TPOCKTHYIO M HCCIIECIOBATEIIBCKYIO JEATeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

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

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 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 HaAEKHOCTD uH(pOpMaIuu o CaMOCTOSATEIIBHO
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 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
pEIIeHUS, COTMOCTAaBIAThH CBOM CYXJACHUS C CYXICHUSIMH APYTrUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

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

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 MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYATBHOM
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 Gopmax paboThl (0O0CYXaeHHUs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HUX MPU PEHICHUHU
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 TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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 CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIOJHATH
(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 OMEpPUPOBATh MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
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 3aJaud Ha JO0Ka3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHWH 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-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU 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 CUTYyalluu, IPUMEHITh U3YUCHHBIC MOHATUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEeM, ammaparta aareOpbl, pemarh MPaKTHYeCKUue 3aadd,
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 UWIMHAPUYECKOM,
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 OJYYEHHUSI TEJT BpAIlCHUS;

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 MOHATUSIMH, CBSI3aHHBIMH C KOMOMHALIMSIMU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM 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 MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

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 TOYKM [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paXKeHUs] MHOTOTPAHHMKOB W TEN BpalICHHUs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MmapaljiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeOMeTpUYecKre (aKThI ISl PELICHUS] CTEPEOMETPUUYECKUX
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 MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  copMyiaupoBaHHOH  MpoOJieMbl,  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 F'€OMETPUUECKUX BEIIMYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne /it HaumeHoBaHue pa3jiejioB U TeM KosnuuyectBo yacos DieKTpoHHbIE (LUPPOBDIE)
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
1 BBenenne B ctepeoMeTpuio 23
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U o5
IIJIOCKOCTEHN B ITPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
8 [ToBTOpEHwUE, O606H1€HI:IG u 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

OcHoBHbI€ TIpaBUJIa U300pa’KEHNS HA PUCYHKE INIOCKOCTH,

1 NapajulebHbIX IPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3KA 1
[TonsTHS cTepeoMeTpUn: TOUKA, PsMasi, TNIOCKOCTb,

9 npoctpaHcTBO. OCHOBHBIE NpaBUIIa U300paXKEHHs HA PUCYHKE 1
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

3 [TonsTHs: Mepecekaronuecs MIOCKOCTH, IEPeCceKarouecs 1
npsiMasi ¥ MI0CKOCTh; OJIYIPOCTPAHCTBO

4 [onsiTus: nepecekaromuecs NIOCKOCTH, MEPECEKAIOLINEC 1
IpsiMas ¥ IJI0CKOCTh; MOJIYIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKEHUE MPOCTEHIITNX 1
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLIUX O0BEKTOB

5 MHororpaHHUKH, 1300pakeHUe MPOCTEHIINX 1
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLUX OOBEKTOB

7 AKCHOMBI CTEPEOMETPUHU U NEPBBIE CIACACTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIAESACTBUS U3 HUX
AKCHUOMBI CTEPEOMETPHHU U NEPBBIE CIACACTBUS U3 HUX.

9 CrniocoOblI 3a/1aHUS IPSIMBIX U TNIOCKOCTEN B IPOCTPAHCTBE. 1
O0603HaueHus NPSAMBIX U IUNIOCKOCTEH
N306paxeHue ceueHuit mupaMubl, Kyoa u IpU3Mbl, KOTOPbIE

10 MPOXOJAT Yepes ux péopa. M3obpakeHue nepeceyeHus 1

MOJIYYCHHBIX ILIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IMNOCTPOCHHBIX
CeuYeHU Pa3HbIMU LIBETAMU




11

N3o06pakenue ceueHnit mupaMusl, Kyoa u IpU3Mbl, KOTOPBIE
MPOXOJIAT Yepes ux péopa. M3obpakeHue nepeceueHus
IIOJY4YEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYCHMM Pa3HbIMU LIBETaMU

12

N3o06pakenue ceueHnit mupaMusl, Kyda v IpU3MbI, KOTOPBIE
IPOXOJAT Yepe3 ux péopa. M3zoOpaxxeHue nepecedeHus
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue MOCTPOECHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

13

N300paxkenue ceueHnil nupamupl, Kyda v pu3Mbl, KOTOPbIE
MPOXOAT Yepe3 ux pédpa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHMI pa3HbIMM LIBETAaMU

14

Merto crie1oB AJist MOCTPOCHUS CEUCHUM

15

Merton cnenoB st mocTpoeHus ceueHnnii. CBoiicTBa
MEePECEUCHU I TIPSAMBIX U TIJIOCKOCTEH

16

Merton cnenoB sl mocTpoeHus ceueHnnii. CBoiicTBa
MEePECEUCHU I TIPSAMBIX U TIJIOCKOCTEH

17

[TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM TouKam Ha
pébpax. Co3nanue BEIHOCHBIX YEpTEKEH U 3aIUCh LIaroB
MIOCTPOCHHUS

18

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé€bpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MTOCTPOCHUS

19

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo TpéM TouKam Ha
pe€bpax. Co3nanue BEIHOCHBIX YEPTEkKEH U 3aliCh [1aroB
MOCTPOCHUS

20

[Toctpoenue ceuenuil B nupamuze, Kyoe 1o TpéM ToukaM Ha
pébpax. Co3iaHne BEIHOCHBIX YEPTEXkKeEH U 3aluCh 11aros




MOCTPOCHUS

21

IToBTOpenue ranumerpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpeskax. [logobue TpeyroibHIKOB

22

[ToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BBIHOCHBIX uepTexkax. Mctopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPHUH

23

Kontponsnas pabora "Akcuomsl crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBatoniuecs npsiMele. [Ipu3Haky cKpemyBaromuxcs
npsMbIX. [lapanienbHble TpsiMbIE B IPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM
MapajuieIbHON JAHHOW MPSMOM, MPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU npsmoi. Jlemma o
MIEPECEYCHUH NTAPAJLIENBHBIX MPSMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEx
napajuleNbHBIX IPSIMbIX. Teopema 0 CKpelnBaroIuXCcs
MPSIMBIX

27

[TapannensHoe npoexktupoBanue. OCHOBHBIE CBOWMCTBA
napajuiesIbHOTO MpoeKTUpoBaHus. M3o00paxenue pa3HbIx
¢buryp B napamieabHOU IPOEKLIUU

28

HeHTpaJ'ILHafI IIPOCKI M. Vronc COHaITpaBJICHHBIMHA
CTOpPOHAMU. Yron MCKAY IIPAMBIMHA

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO M UCCIICA0OBAHUC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

ITonsaTus: mapajisieJIbHOCTb HpﬂMOfI " IJIOCKOCTH B
IPpOCTPaHCTBC. HpI/I3HaK napajjieJIbHOCTU HpﬁMOﬁ 151
mIockoctu. CBOMCTBA napajisieJIbHOCTH HpHMOﬁ " IJIIOCKOCTH

31

FGOMeTpI/ILICCKI/IC 3aga4M Ha BBIYUCIICHUEC U JO0Ka3aTCJIILCTBO,




CBSI3aHHBIE C [1APAJIJIEIIBHOCTBIO MPAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO

32 Ha YepTeXe U MapajuIeTbHOTO APYroi npsimon. Pacuér
OTHOIIIEHUI
[MapannenpHast TPOEKIHS, TPUMEHEHUE JITS TOCTPOCHUS

33 cedeHuii kybda u nmapaurenenunena. CBoicTBa
napaiesienuneia i Mpu3Mbl

34 [TapannensHble mockocTh. [Ipu3Haky napamienbHOCTH JBYX
IIJIOCKOCTEMN
Teopema 0 mapaIenbHOCTH U €IMHCTBEHHOCTH TNIOCKOCTH,

35 MPOXOSIIEH Yepe3 TOUKY, He TPUHAIISKAIIYIO TaHHON
IIJIOCKOCTH M CJICJICTBHSA U3 HEE
CaolicTBa napauieNIbHbIX IJIOCKOCTEM: O apauieIbHOCTH

36 MPSIMBIX TIEPECCUCHHSI TTPH TIEPECCUCHUH IBYX MapajlIeIbHbBIX
IJTIOCKOCTEMN TpeThen
CBoiicTBa mapaJIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIeIbHBIX MPSMBIX, 3aKITFOYEHHBIX MEKIY
napauieIbHBIMH TUIOCKOCTSIMH; O TIEPECEYCHUH TIPSIMOU €
JBYMSI TIApAJLJICITBHBIMU TIOCKOCTSIMH

38 [ToBTOpenue: Teopema [udaropa Ha mIockocTr

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CBoiicTBa Ky0a 1 MPsIMOYTrOJIbHOIO Hapaljiesenuneaa

41 Beruunciienue JUIMH OTPE3KOB B KyOe€ U MPSIMOYTOJIbHOM
napajuieNenumnesie

42 [lepnieHuKyIApHOCTH MPsAMOIl U TIocKocTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSAMON U TUIOCKOCTH

43 [lepnieHIUKyIApHOCTH MPsAMOI U TI0cKoCcTH. [Ipu3Hak




NECPHNCHAUKYIIAPHOCTU HpﬂMOfI " IJIOCKOCTH

TeopeMa 0 CylIeCTBOBAaHUMU U €IUHCTBEHHOCTH MPAMOI,

44 MPOXOIALIEH yepe3 TOUKY IPOCTPAHCTBA U NEPIEHANKYIIPHON
K IJIOCKOCTH

45 [1nockocTu U nepneHAUKYISIpHbIE UM NPSIMBIE B
MHOTOTPaHHUKAX

46 [1nockocTu U nepneHANKYISIpHbIE UM NPSIMBIE B
MHOTOTpaHHUKAX

47 [Tepnienaukynsap u HaknoHHas. [locTpoeHne neprneHauKyIsipa
13 TOYKH Ha MPSIMYIO

48 [Tepnienaukynsap u HaknoHHas. [locTpoeHne neprneHauKyIsipa
13 TOYKH Ha MPSMYTO

49 Teopema o Tpéx nepneHAUKyIsipax (mpsimast ¥ oOpaTHasi)

50 Teopema o Tpéx mepneHANKYsIpax (MpsMast © 0OpaTHast)

51 YT0J1 MeXKTy CKPEITUBAIOIINMHUCS TTPSIMBIMHU

59 [Tonck neprneHIuKyIspHBIX OPSIMBIX C TOMOILBIO
MEePIEHIUKYIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuenuit Ky6va, MIPU3MBI, TPABUIBHOM MUPAMU/IBI C
[IOMOIIBIO OPTOTOHAIBHOM MPOEKIINU

55 [TocTpoenue ceuenuit Ky6ua, MPU3MBbI, TPABUIBHOM MHUPAMHJIBI C
MIOMOIIBIO OPTOTOHAJIBHOM MPOEKIINU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO TIOCKOCTH.
[InockocTu cumMeTpuil B MHOTOTPAaHHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH MPSAMOM U INIOCKOCTH KaK
CIIECTBUE CHMMETPUU

58 IIpaBuiIbHBIE MHOTOTPAaHHUKU. Pac4€T paccTOSHUN OT TOYKU




J0 IINIOCKOCTH

[IpaBunpHBIE MHOTOTPAHHUKH. Pacyér pacCTOSIHUN OT TOUKH

59
JI0 TJIOCKOCTHU

60 CriocoObI ONyCTUTh NEPIICHANKYISPBI: CHMMETPUS, CJIBUT
TOYKH 110 MapaJUICIIBHON IPAMON

61 CaBur no HenapaieabHONW MPSIMOM, U3MEHEHHE pacCTOSHUMN

62 KonTponbHas pabora "B3aumHoe pacrnosnoxkeHue NpsMbIX U
MIJIOCKOCTEN B TIpocTpaHcTBE"
[ToBTOpEHUE: Yroa MeX 1y NPSIMbIMU Ha TIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTrpuueckre METOIbI BHIYMCICHUS YTIIa MEXTY TIPSIMBIMU
B MHOTOTpaHHUKAaX

66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YTJIOB IBYTPAaHHOTO
yria

67 [TepnienaukynspHbie m10ckocT. CBOKWCTBA B3aUMHO
MEePIEeHIUKYIIAPHBIX MIOCKOCTEH
[Ipu3Hak nepneHIuKyIspHOCTH IIIOCKOCTEH; TeopeMa o

68 MIPSIMO TTepeceyeH sl IBYX MII0CKOCTEN MepIeHIUKYISIPHBIX
TPEThE MI0CKOCTU

69 [IpsmoyronbpHBIN Napasuienenunen; Kyo; u3sMepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO MapajuieNienunena

70 Teopema 0 AuaroHanu NPSMOYIrOJBHOTO NMapaJIIENICNUIENA U
CJIEICTBHUE U3 HEE

71 CrepeoMeTpruecKkne U IPUKIIAJHBIE 33Ja41, CBA3aHHBIE CO

B3aMMHBIM PACIIOJIOKCHUECM IIPAMBIX U INIOCKOCTHU




HOBTOpeHI/IeI CKpCIIMBAOIIUCCA TTPAMBIC, ITapaAJUICIIbHBIC

72 IJIOCKOCTH B CTaH/IAPTHBIX MHOTOTPAaHHHUKAX 1
[Tapa mapayiiebHBIX TI0CKOCTEH Ha CKPEIIMBAIOIIMXCS

73 MPSIMBIX, PACCTOSIHAE MEXK]Ty CKPEIIMBAIOIIMMHUCS MPSMBIMU B 1
MIPOCTBIX CUTYAITUSIX

72 PaccTostHue OT TOYKH 10 TUIOCKOCTH, PACCTOSIHAE OT MPSMOM 1
JI0 TIJIOCKOCTH

75 Brrunciienne paccTOAHUI MEXTy CKPEIIUBAIOIIUMUCS 1
MPSMBIMH C TIOMOIIBIO TIEPIICHANKYISIPHON TUIOCKOCTH
TpéxrpaHHbIi yroJl, HEPaBEHCTBA I TPEXTPaHHBIX YTJIOB.

76 Teopema IIudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1
TPEXTPAHHOTO yria

77 DneMeHTHI chepHIECKON TeOMETPUH: T€0Ie3HUCCKIC JTMHIHA HA 1
3emuie

78 KonTtponsnas padota "Yrisl u pacctosaus" 1

79 Cucremaru3zanus 3HaHUK "MHOTOTPAaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunel mupamua. [IpaBunbHas nupamuga 1

81 [Tpusma. IIpsamas u HakiaoHHas npusmbl. [IpaBuibHas npusma 1

82 [Ipsimoit mapamienenure1, IpsSMOYTOJIbHBIN MapaJiyieIenuIeI, 1
KyO

83 Brinykneie MHOrorpannuku. Teopema Diinepa 1

84 Brimykiibie MHOTOrpanHuku. Teopema Ditnepa. [IpaBuiibHbIe 1 1
MOJIYPaBUIIbHBIE MHOTOTPAHHUKHU

85 KonTposnpHast padota "MHOrorpanHuKu" 1

86 [TonsiTHE BEKTOpA HA MIOCKOCTH M B MPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1




89 [TpaBwiio napasienenumena

90 YMHOKEHHE BEKTOPa Ha YHCIIO

01 Pa3JI(1)KeHI/I€ BEKTOpA 10 0a3ucy TPEX BEKTOPOB, HE JICKAIIUX B 1

OJTHOM TUTOCKOCTH
92 CkarnsipHO€ MTPOU3BE/ICHUE 1
93 Brrancienue yria Mex 1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
98 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
99 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1
100 Hrorosas koHTpoJbHAs paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KVIACC

KoaundecTBO 9acoB

Ne n/m Tema ypoka Jara uzydenusi
Bcero

1 IToBTOpEeHUE T"eMI)I "KoopauHatbl BEKTOpa Ha IJIOCKOCTH U B 1 02.09.2024
MIPOCTPAHCTBE

2 [ToBTOpenue Temsl "CkalispHOE TPOU3BEAEHNE BEKTOPOB" 1 04.09.2024

3 [ToBTOpEeHue T"eMI)I "BeruuciieHue yriia Mex 1y BEKTOpaMH B 1 06.09.2024
MIPOCTPAHCTBE

4 HOBToper/‘Ie TeMbl "YpaBHEHHE NPAMOU, IPOXOIAIIEH Yepe3 1 09.09.2024
JIBE TOYKH

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, ypaBHEHHUE IJIOCKOCTH B 1 11.09.2024
OTpe3Kax
b

5 paBHEHUE TIOCKOCTH, HOpMaJlb, YpaBHEHHUE TNIOCKOCTH B 1 13.09.2024
OTpe3Kax
BekTopHoe npousBeneHue 16.09.2024
Jlunelinble HEPABEHCTBA, JIMHEHHOE TPOTrPaMMHUPOBAHUE 18.09.2024
JluneliHble HEPABEHCTBA, JIMHEHHOE TPOTrPaMMHUPOBAHUE 20.09.2024

10 AHaNIUTHYECKUE METO/IbI pacuéra yriia Mexay NpsSMbIMHU B 1 93.09.2024
MHOTOTPaHHUKAX

1 AHaIUTUYECKUE METO bl pacuéTa yriia MeX,11y IJI0CKOCTIMHU B 1 95.09.2024
MHOTOTPaHHUKAX

12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTU B KOOPAMHATAX 1 27.09.2024

13 HaxoxaeHue paccTosiHUi OT TOYKHU 70 TUIOCKOCTH B KyOe 30.09.2024

14 Haxox(z[eHI/ie paccTosIHUI OT TOYKH JI0 TNIOCKOCTH B 1 02.10.2024
MPaBUJIbHON TUpaMU/Ie

15 KonTtponpHas paboTa "AHanuTHueckas reomeTpus" 1 04.10.2024




16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 07.10.2024

17 CeueHuss MHOTOTPAHHUKOB: METOJI CJIEIOB 09.10.2024
CedeHuss MHOTOIPAHHUKOB: CTAHIAPTHBIE INIOCKOCTH,

18 P #ap 11.10.2024
MepeceueHus MPSAMBIX U TUIOCKOCTEH

19 [TapannenpHble TPSIMBIE U IJIOCKOCTH: TapaIJICIbHBIC CEUCHUS 14.10.2024

20 [TapanmnensHbIe MPSMBIC U TIIOCKOCTH: PacdEéT OTHOIICHHMA 16.10.2024
ITapamenbHble TPSIMBIE U TIOCKOCTH: YIIIBI MEX

21 P P y o 18.10.2024
CKPEIIMBAIOIIIAMHUCS MTPSIMBIMH
[eprieHAUKYIAPHBIC MIPSMbBIE M IJIOCKOCTH: CTaHIAPTHBIE Maphl

22 MEPIEeHIUKYISIPHBIX TNIOCKOCTEH U MPSIMBIX, CHMMETPUHN 21.10.2024
MHOTOT'PaHHUKOB
IlepneHnUKYIApHBIE IPAMBIE U IUIOCKOCTH: TEOPEMA O TPEX

23 PHCHIHKYIAPHEIC TIp p P 23.10.2024
MEPIEHINKYIIIpax
IleprieHAUKYIApHBIE IPAMBIE U INIOCKOCTH: BEIYUCIEHNS JTHH

24 PHCHIHKYIAPHBIC T . 25.10.2024
B MHOTOTPaHHUKAX
IToBTOpEHHE: IIOMIAAX MHOTOYTOJIBHUKOB, (POPMYJIbI IS

25 peit tHan T popmyzbt & 06.11.2024
TJIOIA IeH, COOOpaKEHHMS 10 100Us
IToBTOpEHHE: IIOMIAAX MHOTOYTOJIBHUKOB, (OPMYJIbI ISk

26 pett tHan o popmyzbt & 08.11.2024
TJI0IIAIeH, COOOpaKEHHMS O 100Us
IToBTOpEHHE: IIOMIAAX MHOTOYTOJIBHUKOB, (OPMYJIbI ISt

27 pett tHan o popmyzbt & 11.11.2024
IJIOIA IeH, COOOPaKEHHMS 110 100U
IInomaay cedeHnii MHOMOTPaHHUKOB: [IIOIAIN

28 HHaz cets P tmat 13.11.2024
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHHUs 110 100U
IInomaay cedeHnii MHOMOTPaHHUKOB: TIIOIAIN

29 HHaz Cets P tHan 15.11.2024
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOPaKECHUS TTOA00HS
Kontpoinsnas pabota "[IoBTOpeHHE: MHOTOTPAHHUKH, CEYEHHS

30 P P P P 18.11.2024

MHOTOTPaHHUKOB"




31 O06BéM Tema. O0beM MPSIMOYTOJIBHOTO TTapasuIeTIeuIe/a 20.11.2024

39 3anaun 00 yaBoeHHH Ky0a, 0 KBajpaType Kyda; 0 TPUCEKIIUN 99 11.2024
yria

33 CrepeoMeTprUecKre 3a/1aud, CBI3aHHBIE C 00BEMOM 95 11.2024
MPSMOYTOJIBHOTO TIapaJuIeIeTuIe/1a

34 [Ipuknagueie 3a1a4n, CBsI3aHHBIE C BRIYMCICHUEM 00bEMa 97 11.2024
MPSIMOYTOJIBHOTO TIapaJuIeieTuIe/1a

35 O06BEM TIPSIMOI TPU3MBI 29.11.2024

36 CTe]?eOMeTque(v:KHe 3aJla4d, CBS3aHHBIC C BBIYMCICHUEM 02.12.2024
00BEMOB MPSAMOI TPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHbIE C 00BEMOM NPSIMOM MPU3MBI 04.12.2024

38 Brraucnenne O6iI.)éMOB TEJ C l'f'OMOHII)IO OIPENCIEHHOTO 06.12.2024
nHTerpana. O0bEM HAKIIOHHON TIPU3MBI

39 Brruucnenune 06?éMOB TEJ C TOMOIIBIO OMPEAETEHHOTO 09.12.2024
unTerpana. O6bEM MupaMu/Ibl

40 ®dopmyna 06pEMa upamupl. OTHOIIEHHE 00BEMOB MTUPAMHU/T 11.12.2024
¢ 00ImUM yriom

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/T 13.12.2024
¢ 00ImuM yriom

42 CTepeOMe:l:pI/I‘IGCKI/Ie 3a/1auu, CBA3aHHbIE C 00bEMaMU 16.12.2024
HAKJIOHHOM TPU3MBI

43 CrepeoMeTpHruecKue 3a/1auu, CBA3aHHbIE C 00bEMaMU 18.12.2024
MIAPAMHU/IBI

m HpI/I}(J‘Ia,[[HLIe 3azlaq1/i o TeMe "OOBEMEI Tel", CBsI3aHHBIE C 20.12.2024
00BEMOM HAKIIOHHON TIPU3MBI
H HO6 2 n

45 PUKIIAJHbIE 337a4U TI0 TeMe BEMBI TeT'", CBS3aHHBIE C 93.12.2024

00BEMOM MUPAMHU/IBI




[Tpumenenne 00bEMOB. Beruncienne paccTosiHUS 10

46 25.12.2024
IUIOCKOCTH

47 KonTtposnsHas padota "O6bEM MHOTOTpaHHHUKA" 27.12.2024

48 HHnHHHqueCKai[ MMOBEPXHOCTh, 00pasyroime 10.01.2025
HWIAHIPUIECKOH MOBEPXHOCTH

49 Hunuuap. [psamoit kpyrosoi nunueap. [nomans 13.01.2025
MOBEPXHOCTH IMIIMH/IPA

50 Konndeckas moBepXHOCTh, 00pa3yroue KOHUIECKON 15.01.2025
nosepxHocTh. Konyc

51 CedeHune KOHyca IIOCKOCTHIO, TapaIeIbHOM MIIOCKOCTH 17 01.2025
OCHOBAHHS

59 VYceuéunslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX 90.01.2025
KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH 99 01.2025
KOHyca

54 [Tmomanpe 60KOBOI MOBEPXHOCTH M TIOJHOM TTOBEPXHOCTH 94.01.2025
KOHyca

55 CrepeoMeTrpuueckue 3aJ1auu Ha I[OKleaTCJ'IBCTBO u 97 01.2025
BBIYHCIICHUE, IOCTPOCHUEM CEUCHUI IUIHHIPA, KOHYCa

56 CrepeoMeTrpuueckue 3aJ1auu Ha I[OKleaTCJ'IBCTBO u 99.01.2025
BBIYHCIICHUE, IOCTPOCHUEM CEYCHUI IUINHIPA, KOHYCa

57 [Ipuknagabie 337291, CBA3aHHBIC C ITUIHMHIPOM 31.01.2025

58 [Ipuknagabie 331291, CBA3aHHBIC C ITUIHMHIPOM 03.02.2025

59 Coepa u map 05.02.2025

50 Ilepeceuenue cepsl 1 mapa c mwiockocteto. Kacanue mapa u 07.02.2025
cdepsl II0CKOCThI0. Bua u n3o0paxenue mapa

61 Ilepeceuenue cepsl 1 mapa c mwiockocTeto. Kacanue mapa u 10.02.2025




cdepsl mIockocThio. Bua n n3o0paxenue mapa

62 VYpasuenune chepsl. [Tnomans chepsr u e€ gacre 1 12.02.2025
63 Cummetpusi cephl 1 mapa 1 14.02.2025
CrepeoMeTpHYeCKHE 3a/Ia4H Ha JJOKAa3aTeIIbCTBO H
64 BBIYUCIICHUE, CBSI3aHHBIC CO CPEpOii U IIapOM, TOCTPOECHUEM 1 17.02.2025
WX CEYCHHH IIOCKOCTHIO
CrepeoMeTpHYeCKHE 3aJIa4H Ha JJOKAa3aTeIbCTBO H
65 BBIYUCIICHUE, CBSI3aHHBIC CO CPEpOii U IIapOM, TOCTPOECHUEM 1 19.02.2025
WX CEYCHHH IIOCKOCTHIO
66 [Tpuknamaeie 3a1a4u, CBsI3aHHBIC CO c(hepoid U IIapoM 1 21.02.2025
67 [ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH, BBIYMCIICHHS B 1 94.02.2025
OKPY)KHOCTH, CTaHJJAPTHBIC ITOI00MS
68 Pa3znuynble KOMOMHALIMY TEJ BpAIllE€HHUsS U MHOTOTPAaHHHUKOB 1 26.02.2025
69 3anmauu o Teme "Tena ¥ MOBEPXHOCTH BpamieHus" 1 28.02.2025
70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpamieHus" 1 03.03.2025
71 KonTtponbHas padota "Tena u mOBEpXHOCTH BpamieHUs" 1 05.03.2025
72 O06béM mumuHApa. Teopema 06 00bEME MPSIMOTO MUITUHIPA 1 07.03.2025
73 Brraucienune 06’.1.3éM0B TEJI C IIOMOIIBIO ONIPEACTIEHHOTO 1 10.03.2025
unTerpana. O0bEM KoHyca
74 [Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1 12.03.2025
75 CTeI“)GOMeTpI/I‘IeCKI/Ie 3a]]auu, CBSI3aHHBIC C BBIYUCICHHEM 1 14.03.2025
00BEMOB IIMITMH]IPA, KOHYCa
76 HpHKnanHLIeVSaﬂatiH o teme "OO0BEMBI U IIOIIAIN 1 17.03.2025
MMOBEPXHOCTEH TeI
O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.
77 [Tnomans chepsl. CTepeoMeTprueckre 3aaun, CBI3aHHBIE C 1 19.03.2025

BBIUHCIICHUEM 00BEMOB mIapa, mapoBOro CCrmMeHTa u




1IapoBOro CEKTopa

[Tpuknaaneie 3agaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

78 00BEMOM mapa u wioma o chepbl. COOTHOMECHUS MEX Ty 21.03.2025
TJTOIIAIIMH TIOBEPXHOCTEN U 00bEMaMU TTOTI0OHBIX TEIl
[TonoGHbIe Tena B ipocTpaHcTBe. M3MeHnenne o0béMa mpu

79 nogoouu. CTepeoMeTpHIeCKUe 3a/Ja4d, CBSI3aHHBIC C 24.03.2025
BBIYUCIICHUEM O0BEMOB TEJ U IUIOINIA/IEH TOBEPXHOCTEH

80 KOHTpOJ'II)HaSVI' pabota "[lnomany NoBepXHOCTU U 0OBEMBI 04.04.2025
KPYTJIBIX TEJ

81 JIBM)KEHUS POCTPAHCTBA. OTofSpameHHﬂ. ,HBI/IjKeHI/ISI 51 07.04.2025
paBeHCTBO ¢uryp. OOmue CBOMCTBA TBUKCHHIMA

82 Bunb! nBukeHni: mapaieabHbIi IEPEHOC, HEHTPAIbHAS ) 09.04.2025
CUMMETPHS, 3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM

83 [IpeobpazoBanus momoous. [psimast u chepa Ditnepa 11.04.2025

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS 14.04.2025

85 KonTtponpnas padota "BekTops! B mpocTpancTse" 16.04.2025
O6o6matomiee moBropeHue 11 MOHITHI 1 METOJIOB Kypca

86 reomeTtpun 10—11 kaccoB, cucteMaTu3anys 3HAHHUH: 18.04.2025
"[TapaynenbHOCTh MPSAMBIX U TUIOCKOCTEN B MpOCTpaHCcTBE"
O6o06matomiee moBropeHue 11 MOHITHI 1 METOJIOB Kypca

87 reometpun 10—11 kaccoB, cucTeMaTu3anys 3HAHHH: 21.04.2025
"Bektopsl B mpocTpancTre"”
O6o6maromniee noproperue 11 moHsITHI U METOJOB Kypca

88 reometpun 10—11 kaccoB, cucTreMaTu3anys 3HAHHH: 23.04.2025
"BexTopsl B npocTpaHCcTBE"
Ob6o6maromiee nopropeHue 11 moHsATHH U METOJIOB Kypca

89 reomerpun 10—11 kmaccoB, cuctemarusanus 3HaHuii: "O6beM 25.04.2025

MHOTOTrpaHHuKa"




90

O6o6maromee noproperue 11 MoHITHI U METOJIOB Kypca
reomerpun 10—11 kiaccos, cucremarusanus 3Hanui: "OobemM
MHOTOTpaHHUKa"

28.04.2025

91

Ob6o6maromee moroperne 11 moHsATHI 1 METOJIOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anys 3HaHUM:
"[Tnomaamn MOBEpXHOCTH U 0OBEMBI KPYTIIBIX TET"

30.04.2025

92

O6o06matomiee nmoBropeHue 11 MOHITHIT 1 METOZIOB Kypca
reometpun 10—11 xmaccoB, cucremMaTu3anus 3HAaHU:
"[Tmomaan MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

02.05.2025

93

Wrorosas koHTposbHas paboTa

05.05.2025

94

Wrorosas koHTposbHas paboTa

07.05.2025

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT

12.05.2025

96

Hcropus pazBuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

14.05.2025

97

Hcropust pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

16.05.2025

98

Hcropust pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUN

19.05.2025

99

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B
Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

21.05.2025

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

23.05.2025

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U ec POJIb B

26.05.2025




Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

102 pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



