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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CpPEIHETO
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 TOHATUMHBIX OCHOB I€OMETPUHU, IIPHU JI0KA3aTEIbCTBE 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 ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MNPUOOpEeTeHUs U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCSA:

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
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
IOPOCTPAHCTBEHHBIX (UI'YypaXx M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME 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 MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh I'€OMETPUUYECKUE
MOJENH;

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

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3ATEJIbHBIE PACCYKIEHUSA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATHYCCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TTPOBEACHU U
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBaHue (YHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEANTBHBIX CHUTYaIlUd, HWCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
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[BUKCHUS 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
dbopMuUpOBaHUE  JIOTUYECKHX YMEHHMHM  pachpelesieTcss He  TOJNBbKO  TI0
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, MPUHIMIHAIBHBIM BOIPOCaM O0yUYaroIInecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MporpamMMm, OOecmeunTs yrayonéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 Tpo(hecCHOHaTBFHBIM 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 OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble U CKpellMBaroIuecs npsMble. [Ipu3Haku CKpelUBarOIIUXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1iockoctu. [lapamnenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, H300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IPU3HAK [EPHEHAUKYJSIPHOCTA NPSAMOM M IUIOCKOCTH, TeEOopemMa O IPsAMOWU
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  TUIOCKOCTEW: MPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
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 YIVIOB MHOrorpaHHoro yria. CBOiCTBa IJIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIOJbHBIM — HapajuleNIeNUIIel 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 nupaMuabl. [IpaBuibHBIE MHOTOTpaHHUKH: NpPABWJIBbHAS NpU3Ma H



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JWaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B OPOCTPAHCTBE. IJIEMEHTBl CHUMMETPUM  NPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, 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 CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOKEHHSI BEKTOpAa Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpa3yloniue TMoBepxHocTe. Tema BpaimieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

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



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, MJIOMaAb chepbl U e€ yacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[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: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopaWHATHO-BEKTOPHBIM METOJA TMPU PEHICHUU TeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus monobus. [Ipsmas u cepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YJaOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUH C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 MOBEJAEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1au, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE 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 TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOIIOOUS, HHTEpPEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oBaHHUIO 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 TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHUS W 3HAYUMOCTH JUISL Pa3BUTHUS [MBUJIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIPHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOJAIUM C  y4E€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, APIYMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMHU, SIBICHUSMHU, [IPOLIECCAMM;

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

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh W HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3IUYHBIX BHUIIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eCTBUS

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 Pe3yJIbTaT;

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
auajnora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO IMO3WIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH
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, IMOLMOHAJIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHKEHUSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHON paboOThI, pacrpeieisaTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOK YacTh pabOThl U
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 KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpuU3Ma,
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 CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(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 IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

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, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPpUYECKHX (Urypax, NpeNCTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOJIeMBbl, MOJEIMPOBATh PEATbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTUSI F'€OMETPUU KakK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
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
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN 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
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, 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 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 TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA IIPHU PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus 01001,
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHUS CEUYEHMI: METOJ CJIEIO0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINONArarolliuX HECKOJIbKO IIAaroB pELICHUs, €CJIM YCJIOBUA
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 PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATHh  IOJIyYCHHbIE  3HAaHUS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMM Ha S3bIKE T'€OMETPUM, HCCIEAOBATH MOCTPOCHHBIE
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 4YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacon DJIeKTpOHHbIe (L (POBbHIE)
n/n MPOrpaMMblI Bcero Konrpontmsre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IIJIOCKOCTEH B IIPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTEeMaTH3alus 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBepxXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCTeMAaTU3alys 3HaHUu!
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PHUCYHKE MJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeoMeTpHUM: TOUKA, IPSAMAs,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeTIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

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

[TonsiTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YeHHBIX TUIOCKOCTeH. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnil MpsIMbIX U
IJI0CKOCTEN

16

Mertox cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHni MpsiMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenwne ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUHU U CTEPEOMETPUU




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpELUBAIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapaJuIeIbHBIX MPSMBIX IIOCKOCTBIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMBIMU

29

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

30

IToHATHA: mapaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX MJIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MepeCceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieabHbIX MIIOCKOCTEN: 00
OTpPE3KaAX NapajlyIeNbHBIX IPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MPSMOU C
JIBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU




[ToBTOpenue: reopema [ugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuiesenuIesa

41 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe/1e
[lepneHMKyYISIPHOCTD NPAMOU U

42 IJIOCKOCTH. [IpU3HaK neprneHuKyIspHOCTH
MPSIMOM U TUIOCKOCTH
[lepneHMKyYISIPHOCTD NPAMOU 1

43 IJI0CKOCTH. [IpU3HaK neprneHuKyIsspHOCTH
MPSAMOM U TIJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTU

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenune
MEPIEHIUKYIIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsamas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysApax (mpsmas

50 u oOpaTHast)

51 Yroa Mmexay CKpelBaroIIMUCS
MPSIMBIMU

52 [Touck neprneHauKyIsSpHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUWIILHON TUPAMUJIBI C TTIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 MI0CKOCTH. [ImockocT cuMMeTpuii B
MHOT'OTpaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IJIOCKOCTH KaK CIIE€CTBUE CUMMETPUN

58 [IpaBusIbHBIE MHOTOTPAHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
CrniocoObl ONyCTUTh NEPIEHAUKYIISAPBI:

60 CUMMETpHUS, CABUT TOUYKHU I10 NapalIeIbHOU
psAMOM

61 CaBur no HenapaienbHON IPSIMOH,
U3MEHEHHE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe




pacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yroy Mex 1y NpsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I'-IeCKI/Ie METO/bI BEIYHUCIICHUA
yriia MEXOYy NpAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbIii yrosu. CBOMNCTBO JINHEWHBIX
YTJI0B ABYTPAHHOTO yria

67

[Tepnenaukynspabie aockocTr. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOi
NepeceyeHust IByX II0CKOCTeN
MEPIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIel; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuieNienuneaa

70

TeopeMa 0 JUaroHaJi npsMoyroJibHOTO
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/ILIeCKI/Ie " MPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aUMHbLIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

HOBTOpeHI/ICZ CKpCIIUBAIOMIUCCS TIPAMBIC,




mapaJlyICJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE

73 MEX/Ty CKPEIIUBAIOIUMUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUAX

74 PaccrosiHue OT TOUKH 10 TIOCKOCTH,
paccTosiHUEe OT MPSIMOU JI0 TIIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAIOIIUMHUCS TPAMBIMH C IOMOIIBIO
MEePIEHINKYIISIPHON TIIOCKOCTH
TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJyia

77 DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reo/1e3NYeCKre JMHUU Ha 3eMiie

78 KontponbHas padora "Yrisl u
paccrosiHus"

79 CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
U €ro 3JeMEHTHI"

80 ITupamuga. Bunel nupamun. [IpaBunsHas
nupamuja

81 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

82 [IpssMot mapajurenenunes, npsMoyroabHbIi
napauienenumnena, Kyo

83 Brinykneie MHOrorpanHuku. Teopema




Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBuiibHbIE U OTYIIPABUIIbHBIE 1 0
MHOTOTPaHHUKH
85 KonTtposnsHast padota "MHOrOorpanHuKH" 1 1
86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH U B 1 0
MPOCTPAHCTBE
87 CymMa BEKTOpOB 1 0
88 Pa3zHocTh BekTOpOB 1 0
89 [TpaBwiio napasurenenuena 1 0
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 0
01 Paznoxenne BekTopa 1o 6a3nc3v/ TPEX 1 0
BEKTOPOB, HE JIS)KAIINX B OJJHOH MJIOCKOCTH
92 CkaysipHO€ TPOU3BEICHUE 1 0
93 Brrauciienue yria Mexy BEKTOpaMH B 1 0
MPOCTPAHCTBE
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 0
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 0
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 0
98 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN 1 0
99 O00011IeHNE U CUCTEMATHU3ALUs 3HAHUI 1 0
100 Hroropas koHTpoJIbHAs paboTa 1 1
101 Htoroas koHTpoJbHas paboTa 1 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
nugposbie
Ne n/m Tema ypoka KonTposabHubie
Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 0
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1 0
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruucnenue yria 1 0
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1 0
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1 0
JIuHeliHbIEe HEPABEHCTBA, JIMHEUHOE
8 ’ 1 0
[IPOrpaMMUPOBAHUE
JIuneliHbIe HEPABEHCTBA, JIMHEUHOE
9 ’ 1 0
[IPOrpaMMUPOBAHUE
10 AHanuTH4YeCKHue METObl pacyéra yria 1 0
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1 0
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1 0




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxnaeHue paccTosiHui OT TOUKHU 70

13
IUIOCKOCTHU B KyOe

14 Haxosxnenne pacCcTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponpHas pabota "Ananutuyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIETIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IPsIMbIE U TNIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble IPsIMbIE U TNIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
HPSIMBIMU
[leprienauKynsipHbIE MIPSIMBIE U

99 IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
NEePIEHANKYIAPHBIX IIOCKOCTEH U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[leprienauKynspHBIE IPSIMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEepIEeHANKYIIpax

24 [lepneniuKynsspHBIE MIPSMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHUs
oao0ust

26

HOBTOpeHI/ICI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBl IS TUTOMIAJIEH, COOOpaKEHUS
noxoous

27

HOBTOpCHI/IeI rmionaan MHOTOYTOJIbHUKOB,
(hopMyIBI IS TUTOMIAIEH, COOOpaKEHUS
noxoous

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100MsI

30

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

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
00BEMOM NIPSAMOI MPU3MBI
Borancieane 006EMOB TEJT ¢ TTOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaiga. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

42 CrepeoMeTprYeCKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUINHAPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

52 VYceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaabs 60KOBOY MOBEPXHOCTH M MOJTHOM
IMOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOY MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEUECHUU LUIIMHAPA, KOHyCa
CrepeomeTrpuueckue 3a1a4u Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
UUAITUHIPOM

58 [IpuknagHeie 3aa4u, CBSI3aHHBIE C
UUAITUHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Byt 1 n3o0paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bu 1 n300paxkenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIE
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtponenas padota "Tena u
IIOBEPXHOCTHU BpalleHus"

72

O6bem mumuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Berancnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uuTerpaita. Oobpém KoHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHruecKkue 3a/1aul, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTONI[A U TOBEPXHOCTEN Te"

77

OO0BEM MIapa U MapoBOTO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHNEM 00BEMOB
Iapa, IIapoBOro CErMeHTa U IapoBOT0
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
iomaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
0J0OHBIX Tel

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB TeIl U TUIOMIACH
IOBEPXHOCTEN




80

KonTpomnsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenus u paBeHcTBO puryp. O0mue
CBOICTBA JIBIKCHU I

82

Buasl 1BukeHMit: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKaJIbHAs
CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABUKCHUA

85

Kontponbras padota "BekTopsl B
npocrpasnctae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
CHUCTEMAaTU3aIsI 3SHaHUH
"[TapayinienbHOCTh MPSAMBIX U TIJIOCKOCTEN B
npocrpancrae"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

89

Ob6o6maromniee noBroperue 11 nmoHsTHi U




MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

Oo6o6maromee moroperne 11 moHsTHi U
MeToJI0B Kypca reomerpun 10-11 kaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHHUKa"

91

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anusa 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

92

O6o6maroniee noproperue 11 nonstuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Thnonaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

93

Hrorosas koHTpoJbHAs paboTa

94

Hrorosas koHTpoJbHAs paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

96

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

97

Hctopus pazBuTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK




HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

99

Hctopus pazBuTHsl CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

102

Hcrtopus pa3BuTHs CTEpEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102







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

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., Ilonsaxos B.M.; noa penakuuen [Togonsckoro B.E.,
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi LIEHTP
«BEHTAHA-T'PA®y; Akunonepnoe obmectBo «M3aaTensctBo «IIpocBenienne»
* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 knacc/ Mepsmsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP

«BEHTAHA-T'PA®y; Axiinonepuoe obmectBo «M3aatensctBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'eomeTpus: 10 kimacc: meroaumueckoe nmocooue / E.B. bynko, A.I'. Mep3isik, B.b.
[Tonouckuit, M.C. Sxup. - M.: Bertana-I"pad, 2020

I'eomeTpus: 11 kimacc: meroguueckoe mocooue / E.B. bynko, A.I'. Mep3mnsk, B.b.

[Tonouckwii, M.C. Sxup. - M.: Berrana-I"pad, 2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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