


HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHus, TaK Kak 00€CIeYUBAET BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TMOHITHUIHBIX OCHOB I'€OMETpPUHU, NIPHU JI0KA3aTEeIbCTBE 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.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «l'eometpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKUX 3HAHUHW U JICUCTBUM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOTO YPOBHS, SIBISIFOTCSL:

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
BRXHEUIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIMX ONMCHIBATH M 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 IPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

(GopMupoBaHUEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IIPOBOAUTH [JOKA3aTEIbHBIE PACCYKICHHS 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 WHTEIUICKTYAIBHBIX ¥  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHHS PACIO3HAaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

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 JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUW  pachlpefensieTcss He TOJIbKO 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, IPUHIIMITUAILHBIM BOIIPOCaM O0y4YaroIIrecs
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€OMETPUUYECKHUX MPEJCTaBICHUN O0yUYaIOMUXCs, PACIIUPSS U YIITyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa30oBaTEbHBIX MpOrpamMMm, OOecHeunuTh yriayOJ€HHOE
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 wusyuenme yuebHoro kypca «l'eomerpusi» Ha yYriIyONEHHOM YpOBHE
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  MOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs mnpsMmble. [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 MapajIeNbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢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
mIockocTel. Teopema o TpEX NEPIEHAUKYIAPAX.

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
JBYIPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS 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. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
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 MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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: CIIOKECHUE
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: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTo
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, BIUCAHHON B MHOTOIPAHHUK WM 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 € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[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, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[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 OBLIEI'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 TpaxkaaHCKoro 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 MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOoCCUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

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

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MaTEMaTUYECKHE 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 mnpodeccudn U peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
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 BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWU MJig pelieHus 3aaad B 00JIacTH
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  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIO0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

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

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
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 THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
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
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJSI Tpoliecca W pe3ysibTata pelieHUs
MaTeMaTHYECKOM 3a7a4u;

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

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIMBUIYAIBHOU
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 TPYIIOBBIX dopMmax paboThl (00CYyXaeHUsI, 0OMEH MHEHH,
«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 B3aUMOJECHCTBHUS.

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 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 MPSIMOU U
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, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS 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 IMUIMHAPUYECKOM,
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
OO0BSACHATH CIIOCOOBI OJYYEHHUSI TEJl BPALlCHUS;

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 OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALIMSIMH Tell
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 (QUTYPHI, 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, NpeACTABICHHYIO 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 IUIOCKOCTSIMHU, BBIYMCIIEHHUE PACCTOSIHUKA 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;

BBITIONHATHh M300paXKCHUs] MHOTOTPAHHMKOB U TEJ BpalICHHs 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 (MapaliebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoOMeTpUYecKre (HaKThl JJIsi PEIICHUS] 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-KOMMYHUKALIMOHHbBIE
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  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJIUYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie) dakTH4YecKas
n/n NPorpamMmbl Bcero Konrpoabrsre o0pa3oBaTe/bHbIE nara
padoTsbI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHTUKYISIPHOCTD MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) dakTHYecKas
Ne i/ KoHTpoJbHbIE
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE nara
padoTsbI pecypebi
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HJ;GHI:IG " 15 1
CUCTEMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIB>KeHMst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

Jara
H3yUYeHus

JlomostHuTENBHAS
uHpopManus

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapajlJICIIbHBIX IPSAMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

01.09.2023

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0oTpe3KkoB), cepeIMHbI OTPE3Ka

04.09.2023

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MIePeCeKarOIINEecs PsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

06.09.2023

[TonsiTHs: epeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimMas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300paskeHre MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

11.09.2023

MHOrorpaHHHKH, U300paKECHHE TPOCTEHIIINX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

13.09.2023

AKCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICACTBUA U3 HUX

15.09.2023




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

20.09.2023

10

N300paxkenue ceueHnit nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.

N300paxkenue nepeceueHus: NOJTyYEHHBIX
IIJIOCKOCTEN. PackpammBaHre MoCTpOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

22.09.2023

11

N300paxkenue ceueHnit nupamuabl, Kyba u

MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa.

N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammmBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETAMU

25.09.2023

12

N3obpaxenne ceueHnit mupaMubl, Kyda u

MIPU3MBI, KOTOPBIE MPOXOJIAT uepe3 ux peopa.

N300paxkeHue nepeceueHus: NOTy4CHHBIX
iockocTel. PackpammBanue mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

27.09.2023

13

N3o00paxkenue ceueHunit mupamMubl, Kyba u

MIPU3MBI, KOTOPBIE MIPOXOIAT uepe3 ux péopa.

I/1306pa>KeHHe NepeceUCHUs NMOJIYUYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETAaMU

29.09.2023

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

02.10.2023

15

Merton cie1oB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepecedeHni MPSIMBIX U

04.10.2023




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

06.10.2023

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha pEéOpax. Co3ganue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

09.10.2023

18

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

11.10.2023

19

[TocTpoenune ceuenuid B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3aKCh IIaroB
MIOCTPOEHUS

13.10.2023

20

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

16.10.2023

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

18.10.2023

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

20.10.2023

23

KonTposnpHast paboTa "AKCHOMBI

23.10.2023




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsMbIX B
npoctpaHcTBe. CKpELUBaIOLUIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPSIMBIE B IPOCTPAHCTBE

18.10.2023

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

27.10.2023

26

[TapamtenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

08.11.2023

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapayieIbHOTO MPOEKTUPOBAHUS.
N3obpaxenune pa3Hbix Guryp B
napajyuiebHOM MPOEeKIUH

10.11.2023

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

13.11.2023

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

15.11.2023

30

[ToHATHA: mapaNIENBbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH

17.11.2023




31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

20.11.2023

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

22.11.2023

33

[TapannensHas npoeKuUs, IPUMEHEHHUE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

24.11.2023

34

[TapannensHblie mnockoctu. [pusHaku
MapayuiebHOCTH JBYX MJIOCKOCTEMH

27.11.2023

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

29.11.2023

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MEePECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

01.12.2023

37

CpoiicTBa mapauieIbHbIX IIOCKOCTEN: 00
OTpe3Kax mapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
MIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOU C
JBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU

04.12.2023

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH

06.12.2023




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 08.12.2023
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO 11.12.2023
napajuiesienunesa

41 Brranciienue JUH OTPE3KOB B Ky0e u 13.12.2023
MPSIMOYTOJIFHOM TTapaJlIeTIeTIUIIC e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHuKyIspHOCTH MPSAMON U 15.12.2023
TUIOCKOCTH
[IepneHMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYAIPHOCTH TIPSIMOU 18.12.2023
TUIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

44 €IMHCTBEHHOCTHU MPAMOM, mpoxoasiien 90.12.2023
4yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYISPHOHN K INIOCKOCTH

45 [1nockoctu U nepneHaAuKyIsspHbIE UM 99 12,2023
IpsIMbIE B MHOTOI'PaHHHUKaX

46 [1nockoctu U nepneHaAuKyIspHble UM 95,12 2023
IpsIMbIE B MHOTOI'PaHHHUKaX

47 [lepnienaukynsp u HaknoHHas. [Toctpoenue 97 12,2023
NEePIEHANKYIIAPA U3 TOUKU Ha MPSIMYIO

48 [lepnienaukynsp u HaknoHHas. [Toctpoenue 99.12.2023
NEePIEHANKYIIAPA U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsmas 10.01.2024
u oOpaTHast)

50 Teopema o Tpéx neprneHaAnKyasapax (mpsamas 12.01.2024

u oOpaTHast)




ol VYT0J1 MEeXKy CKPEITUBAIOIIUMUCS MPSIMBIMHU 15.01.2024

59 [Touck neprneHAuKyYISIPHBIX IPSIMBIX C ) 17.01.2024
MTOMOIIIBIO TIEPIIEHANKYIISPHBIX TUIOCKOCTEH

53 OpToroHaiabHOE MPOSKTUPOBAHUE 19.01.2024
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUWIILHON TUPAMUJIBI C TTOMOIIIBIO 22.01.2024
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

55 MPaBUIILHON TUPAMUJIBI C TTOMOIIIBIO 24.01.2024
OPTOTOHAJILHOM IIPOEKIINU
CumMmeTpus B IPOCTPAHCTBE OTHOCHTEITBHO

56 TJI0CKOCTH. [IITOCKOCTH CUMMETpHI B 26.01.2024
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 99.01.2024
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 HpaBI/mLHLUIe MHOTOTpaHHUKH. Pacuér 31.01.2024
PAcCTOSIHUN OT TOYKH JI0 TJIOCKOCTH

59 HpaBI/IJ'IBHIiIC MHOTOTpaHHUKH. Pacuér 02.02.2024
PacCTOSHUIN OT TOYKHU JI0 MJIOCKOCTH
CriocoObl OITyCTUTH HEPIIEHINKYISPDI:

60 CUMMETpPHS, CABUT TOYKH I10 TapaJlICIbHOM 05.02.2024
NpAMOM

61 CnBur 1o Henapannem:Hoﬁ MPSMOM, 07.02.2024
W3MEHEHHE PACCTOSHUIMA
KonTtponsHas padota "B3anmuoe

62 PacroJIOKEHUE TPAMBIX U TNIOCKOCTEN B 09.02.2024
npocTpaHcTae”

63 IToBTOpEHUE: Yroa MeK 1y NPSIMBIMU Ha 12.02.2024




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

14.02.2024

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

16.02.2024

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YTJI0B ABYT'PAHHOTO yria

19.02.2024

67

[TepnenaukynspHbie I0CKOCTH. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX IITOCKOCTEN

21.02.2024

68

[Tpu3Hak neprneHIuKyIIPHOCTH TII0CKOCTEN;
TeopeMa O MPsIMOU NepecedeHUst IBYX
IJIOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

23.02.2024

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

26.02.2024

70

TeopeMa O MaroHajiu mnmpsaMoyroJjJibHOIro
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

28.02.2024

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAIHBIC 3aJ1a4H,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPpAMBIX U IINIOCKOCTH

01.03.2024

72

HOBTOpeHI/ICZ CKpCIIUBAOMINCCA TIPAMBIC,
apaJiyICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

04.03.2024

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha

06.03.2024




CKPELIUBAIOIIMXCS MPSAMBIX, PACCTOSTHUE
ME¥K/ly CKPEIUBAIOLIIUMHUCS NIPSMBIMU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

74 g 08.03.2024
paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH
Brruncnenue paccTosHuN MExX Ty

75 CKPENIUBAIOIIUMHUCS TIPSIMBIMH C TIOMOTIIBIO 11.03.2024
MEPIEeHIUKYISIPHON MIIOCKOCTH
TpéXrpanHblid yroj, HEpaBeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, 13.03.2024
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77 OnemMeHTHl chepuyecKoil reOMEeTpHH: 15.03.2024
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTtponsnas padota "Yrisl u pacctosaus" 18.03.2024

79 CI/ICTeMaTI/ISaI_E‘I/ISI 3HaHUH "MHOTOIpaHHUK U 90.03.2024
€ro 3JIEMEHTHI

80 [Tupamuna. Buasl nupamun. [IpaBunbnas 01.04.2024
nupamuaa

81 [Ipusma. IIpsmas v HaKJIOHHAS TIPU3MBI. 03.04.2024
[IpaBunbHas nmpu3zmMa

82 [Ipsimoii mapainenenumnes, npsiMOyroIbHbIN 05.04.2024
napajuienenumnesa, Kyo

83 BEIHYKJ'ILIS MHoOrorpanHuku. Teopema 08.04.2024
Olinepa
Beinykiible MHOrorpaHHuku. Teopema

84 Olinepa. IIpaBuiibHBIE U OTYITPABUIILHBIE 10.04.2024

MHOT'OT'paHHUKHA




85 KouTtponsHas padora "MHuororpaHHuKT" 1 12.04.2024
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1 15.04.2024
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 17.04.2024
88 Pa3zHocTh BEKTOPOB 1 19.04.2024
89 [IpaBwiio napaurenenumena 1 22.04.2024
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 24.04.2024
01 Paznoxxenne BekTopa 1o 6a31x1c3u/ TpEX 1 96.04.2024
BEKTOPOB, HE JIOKAIIUX B OJTHOW MJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1 29.04.2024
93 Berurcnenue yriia Mex, 1y BEKTOpaMH B 1 01.05.2024
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 03.05.2024
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 06.05.2024
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1 08.05.2024
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 10.05.2024
98 O06o01eHre U cucTeMaTru3amus 3HaHUHA 1 13.05.2024
99 O06o01eHre 1 cucTeMaTr3amus 3HaHUH 1 15.05.2024
100 Hroropas koHTpoJIbHAs paboTa 1 17.05.2024
101 Hroropas koHTpoJIbHAs paboTa 1 20.05.2024
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUI 1 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBo 4acoB

Jara daxkTnvecKas
Nen/m | Tema ypoka KonTpoabHubie
Bcecero 6 N3y4YeHM s aaTa
padoThI
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTU4YeCKue METO/bl pacyéTa yria 1
MEXKy PSMBIMU B MHOTOTpaHHUKAX
1 AHanuTH4YeCKHue METObI pacyéTa yria 1
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSIHUA OT TOYKH JI0 1
IJIOCKOCTH B KOOPJIMHATAX




HaxoxneHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHuM OT TOYKHU JI0
IJIOCKOCTH B IPABUJILHOM MUpPaMHJIC

15 KonTtponsHast pabota "AHamuTHUECKas
reoMerpus"

16 CeueHunss MHOTOTPAHHUKOB: CTaHAapTHHIE
MHOTOTPaHHUKHI

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHurss MHOTOTPAHHUKOB: CTaHAAPTHHIE

18 TJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUTOCKOCTEMN

19 [TapannensHbIe TPSIMBIE U TJIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPSMbIE U TIIOCKOCTH:
pacy€T OTHOIIECHUI

21 [TapannenbHble MpsSMbIE U TIIOCKOCTH: YTJIIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieniuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJapPTHbBIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynspHBIE MPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepIeHANKYIIpax

24 [lepnenauKynsipHbIE TPSAMBIE U MJIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIrPaHHUKAX

o5 [ToBTOpEHME: MO MHOTOYT'OJIBHUKOB,

(dbopMyIbl 11 TIIOIIAAEH, cooOpaskeHus




noo0us

26

HOBTOpeHI/Ie: I1omaan MHOI‘OYI‘OJIBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHuUs
oao0ust

27

HOBTOpeHI/IeI I1omaan MHOFOyFOJIBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHuUs
noxoous

28

[Inomany ce4eHnit MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

30

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

31

O6bEM Tema. O0BeM TPSIMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaABOCHUH Ky0a, 0 KBajipaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKJ'IaI[HLIe 3a4a4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajuiejcnuieaa

35

O0BEM npsMOit TPU3MBI

36

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

[Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 HPSIMOM IIPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO

38 onpenenénnoro uarerpaiga. O0bEM
HAaKJIOHHOHN IIPU3MBI
Brorancieane 00bEMOB TEJT ¢ TTOMOIIBIO

39 onpenenénHoro uarerpaia. O0sEM
A PAMHTBI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTprYeCKUe 3a/1a4H, CBI3aHHBIC C
00BbEMaM¥ HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprieCcKue 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHUTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncienue
PAacCTOSTHUS JI0 TUIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

48 Hunuaapudeckas MOBEPXHOCTD,

oOpa3ymoIne UIHHIPTIECKON




MMOBEPXHOCTH

Munuuap. [IpsaMoit KpyroBon HUIUHAD.

49 [Inomans MOBEpXHOCTH LIUIUHIAPA

50 Konnueckas noBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTH KOHYyCa

54 [Tmomaae 60KOBOM MOBEPXHOCTH M TMOJTHOU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aauu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOEHHEM CEUEHUH LMINHApa, KOHYyca
CrepeomeTpuuecKkue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
IIOCTPOEHHEM CEUEHUH LMIMHApa, KOHYyca

57 [Ipuknaanele 3aa4u, CBsI3aHHBIE C
LWJIAHAPOM

58 [Ipuknaanble 3a1auu, CBsI3aHHbIE C
LWJIAHAPOM

59 Cdepa u map
[lepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

61 [epeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.




Kacanue mrapa u cdeps miaockocteo. Bun u
n300pakeHue mapa

Ypasaenune chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a1a4 Ha

64 JI0Ka3aTeNIbCTBO U BBIYUCIIEHUE, CBS3AHHBIE
co cdepoii U mapoM, IOCTPOCHUEM UX
CEYECHMH TUIOCKOCTHIO
CrepeomeTpuyeCcKHe 3a/1auyu Ha

65 JTOKAa3aTeNIbCTBO U BBIYUCIIEHUE, CBS3aHHBIE
co cdepoii U mapoM, TOCTPOSHUEM UX
CEYECHMH TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE
nonoous

68 Pa3znuuynble koMOMHALIMY TeJl BpaIllEHUs U
MHOTOTPaHHUKOB

69 3anauu no teme "Tena U NOBEPXHOCTH
BpaieHus"

70 3anauyu no teme "Terna U NOBEPXHOCTH
BpaieHus"

71 KonTtponpHas pabota "Tena 1 moOBEpXHOCTH
BpalieHus"

7 O06wém nununpa. Teopema 06 00bEMeE

IpsAMOTro NUJIMHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenénHoro uurerpana. O0bpEM KoHyca

74

[Tnommaay GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHueCcKUE 3a/1a4l, CBSA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

76

[Tpuknagueie 3agaun mo teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEH Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [Tnomans cdepsr.
CrepeoMeTpHUeCcKHe 3a/1a9H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB T1apa, MapPOBOTO
CerMEHTa W IapoOBOTO CEKTOpa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
0maabio cepbl. COOTHOIICHUS MEXKTY
TIJTOIIAISIMH TIOBEPXHOCTEH U 00bEMaMu
OT0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEéMa rnpu mopo0uu.
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

Kontponsnas padota "[lnomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBrxkeHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA IBKECHUM




82

Bupl 1BUKEHMI: TTapauieibHbIN NEPEHOC,
LIEHTpAJIbHAsE CHMMETPUS, 3€PKaJbHAs
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Tpeo6pazoBanwms mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/IG 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbhas padota "BekTops! B
npocrpaHcTae”

86

O6o6mmaromniee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ1I0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reometpun 10-11 xinaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOTpaHHUKa"

90

O6o6maromiee noBropeHue 11 noHsATHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOIpaHHHUKa"

91

Ob6o6maromiee moroperue 11 moHsTuit u
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

O6o6maromee mosroperne 11 moHsTHil U
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"

93

Wrorosas koHTposbHas paboTa

94

Nrorosas koHTposbHasA paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMATH3AINA 3HAHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI




Hcropus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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






