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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH O0O0yYalolmuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO NpodheCCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara 1o pa3jaeiny
«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
HECTaHJIapTHbIE CIIOCOOBI PEeIICHHUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TeOopuid, (popMHpoBaHHE MOHMMAHHUS POJIU AKCMOMATHUKH TIPU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a/1a4 1 3a1a4 C PAKTUYECKUM COJIEPIKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJarommXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYAIMSIX W MPU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH ydeOHOTOo Kypca «['eoMerpus» 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
NOHSTHSMHU», PEICBAHTHBIMM T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKPATHO. OJTO  TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

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

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



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MAaPaLIEIbHOCTh TPEX MPSIMBIX, NAPAJUICIIBHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
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.
[lepnieHAMKYIISAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
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 IHUpPAaMUIA, [paBUJIbHAsA TPEYrojbHAs NUPaMUIA U IPABUIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsIpHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzanmHOe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cienactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

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



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nono0HeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. PemieHue 3agady Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TIPOXOJAIIME Yepe3 BEPIIUHY), CEYEHUS I11apa, METOAbI TOCTPOCHHUS
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 YMHOXEHHS. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JBUKEHHS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[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(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO 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, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE 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, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC 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  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl 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 YeIOBEYECKOW eSITeNIbHOCTU, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
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 CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOlLlecca, a TaKKe BbIIBUTATh
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 U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaAJIbHbIE YUeOHbI€ 1eHCTBHS

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 PE3yJIbTarT;

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
nyanora, oOHapyXHBaTh Pa3JWuU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (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 yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

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

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

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOTBl 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 o0yJaroniuiicss HAy9uTCs:

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 PACTIOJNOKECHHE 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 MHOTOTPaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OI'PaHHUKOB MJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
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 IUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUH
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOMbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, 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 PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBl, MOJEIMPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F'€OMETPUU Kak
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 YacTu (pyH/1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B ctepeomMeTpuio 23 1 0 bubnnorexa [JOK
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 0 Butmorexa LIOK
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneH)Imiyns[pHOCTb MPSIMBIX o5 0 0
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 0
MHororpaHHuKH 7 0
BekTopsl B mpocTpaHcTBe 12 0
3 [ToBTOpEeHue, 0000LIIEHNEe U CUCTEMAaTU3ALMS 5 5 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanutruyeckas TeoMeTpHst 15 1 0 bubnuorexa [JOK
I1
2 OBTOperHe, 06obueHHe i 15 1 0 Bubmmorexa [IOK
CUCTeMAaTH3aIlis 3HAHUH
3 O06BEM MHOTOTPAaHHHUKA 17 0
4 Tena Bpamenus 24 1 0
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 0
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoasubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 OcHoBHbIE TpaBUIIa U300paKEHNS HA PUCYHKE IIIOCKOCTH, 1 0 0
NapajuIebHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHur: TOUKa, psiMasi, IIIOCKOCTb,
5 npoctpaHcTBo. OCHOBHBIE NpaBUIIa H300paKEeHUs Ha 1 0 0
PHUCYHKE IMJIOCKOCTH, MapajieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIHbBI OTpe3Ka
3 [TonsiTus: nepecekaronuecs MIOCKOCTH, EPECEKAIOLINECS 1 0 0
IpsiMas U MII0CKOCTh; NOJYIPOCTPAaHCTBO
4 [TonsTus: nepecekaronuecs MIOCKOCTH, EPECEKAIOLINECS 1 0 0
npsiMas ¥ IJI0CKOCTh; NOJIYIPOCTPAHCTBO
5 MHororpaHHUKH, H300paKeHHE IPOCTEUIINX 1 0 0
IIPOCTPAHCTBEHHBIX (PUIYp, HECYILECTBYIOLIUX O0OBEKTOB
5 MHororpaHH1KH, ©300paKeHHE IPOCTENUIINX 1 0 0
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLIUX O0OBEKTOB
AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIIEACTBUS U3 HUX 0 0
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX 0 0
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX.
9 CrniocoOblI 3a/1aHUS IPSIMBIX U TNIOCKOCTEN B IPOCTPAHCTBE. 1 0 0
O0603Ha4eHus MPSAMBIX U IUNIOCKOCTEH
10 N300pakeHue ceueHuit mupaMubl, Kyoa u IpU3Msl, 1 0 0
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3o0paxenue




MEPECEUCHHUS MTOJTYYEHHBIX IJIOCKOCTEN. PackpaiBanue
IMOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

11

N300pakenue ceueHnit mupaMuIsl, Kyoa U IpU3MBl,
KOTOpBIE MMPOXOIAT Yepe3 ux pédpa. M3o0paxenne
MEPECEUCHHUS MTOJTYYEHHBIX IJIOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETaAMU

12

N300paxkenue ceueHuit nmupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE MMPOXOIAT uepe3 ux péopa. Mzobpaxkenue
MEePECEUCHHUS MTOTYYEHHBIX MIIOCKOCTEN. PackpamBanne
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

13

N3o00paxkenue ceyeHuit nmupamuabl, Kyoa v Mpu3Msl,
KOTOPBIE MTPOXOIT uepe3 ux péopa. M3zob6paxkenue
MEepEeCEeUCHUS MOTYYEHHBIX MIIOCKOCTEN. PackpamrBanme
MTOCTPOEHHBIX CEYEHU Pa3HBIMU LIBETAMHU

14

Mertoa cnenoB sl MOCTPOSHUS CEUYECHHI

15

Mertona cnenoB st mocTpoeHus ceuenuii. CBoiicTBa
MEePECEUCHU I MPSAMBIX U ITIOCKOCTEHN

16

Mertona cnenoB uis mocTpoeHus ceuenuii. CBoiicTpa
MEePECEUCHU I TPSAMBIX U MIJIOCKOCTEH

17

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo TpéM Toukam Ha
pe€bpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MOCTPOCHHUS

18

[TocTpoenue ceyenwuii B mupamujie, Kyoe mo TpéM TouKam Ha
pe€bpax. Co3nanue BRIHOCHBIX UYEPTEkKEH U 3aIUCh IIaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuil B nmupamuje, Kyoe o TpéM ToUKaM Ha
pébpax. Co3aHue BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
IIOCTPOCHHUS




20

[TocTpoenue ceuenuii B nupamuze, Kyoe mo Tpém ToukaM Ha
pébpax. Co3naHre BEBIHOCHBIX YEPTEKEH U 3aITUCh [1aroB
IIOCTPOECHUS

21

IToBTOpenue iannmerpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpeskax. [logoOue TpeyroisHIKOB

22

[ToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BEIHOCHBIX uepTexkax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPHUH

23

KonTponsnas pabora "Axkcuomsl crepeomerpun. Ceuenus"

24

B3anMHoOe pacniosiokeHue npsiMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsiMole. [IpusHaky ckpempBaronmxcs
npsaMbIX. [TapanienbHble TpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUM Y €AUHCTBEHHOCTHU MPAMOM
MapajyieIbHON JAaHHOW NMPAMOM, MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOW npsiMoil. Jlemma o
MepPEeCeYCHUH MapaIIEIbHBIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEx
napajuieNbHBIX IPSIMbIX. Teopema 0 CKpelnBaroIuXCs
MPSIMBIX

27

[TapannensHoe npoexkTupoBanue. OCHOBHBIE CBOMCTBA
MapajuiebHOTO MPOeKTUpoBaHus. M300paxkeHne pa3HbIx
¢buryp B napauienbHON IPOEKIUN

28

HeHTpaJ'ILHaH IIPOCKI M. Yronc COHaITpaBJICHHBIMHA
CTOpOHaMM. Yron MCKAY IIPAMBIMHA

29

33,[[2[‘11/[ Ha JO0Ka3aTCJIbCTBO U UCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsaTus: napajiyieJIbHOCTb HpHMOﬁ " IJIOCKOCTHU B
IMPpOCTPaHCTBC. HpI/I3HaK napajieJIbHOCTU HpﬂMOﬁ n




miockoctu. CBOMCTBA MapaIeNbHOCTH MPSAMON U
IUIOCKOCTH

31

['eomeTrpuueckre 3ajaun Ha BBIYUCIIEHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C M1APAJIJIEIIBHOCTBIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoenue cedeHuns, IPOXOAAIIEro Yepe3 JaHHYI0 IPSIMYIO
Ha 4epTekKe U MapaJIeIbHOrO APYroy npsmMoii. Pacuér
OTHOIIEHUH

33

HapannenLHaﬂ MpOoCKIHA, IPUMCHCHUC JId IIOCTPOCHUA
cedeHuil Kkyda u nmapauienenumnena. CBoicTBa
napajuieJienuIe/a 1 Ipu3Mbl

34

[TapamnensHble iockocTr. [Ipu3HaKy napaienbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o0 mapaIenbHOCTH U €IUHCTBEHHOCTH TIJIOCKOCTH,
MPOXOISIIEH Yepe3 TOUKY, HE TPUHAJICKAITYIO JaHHOU
IUIOCKOCTH U CIEICTBUS U3 HEE

36

CBolicTBa mapauiesIbHbIX MJIOCKOCTEH: O MapaJuIeTbHOCTH
MIPSIMBIX TIEPECEUEHUs MIPH MePECeUCHUU IBYX
MapajuiebHbIX MIOCKOCTEN TPEThEi

37

CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHbIX TPSIMbIX, 3aKITIOUEHHBIX MEXTY
napayuieNbHBIMH IJIOCKOCTSAMU; O MIEPECeUCHUH MPSIMOii ¢
JBYMsI TAPAIJICIIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [ludaropa Ha miaockoctu

39

IloBTOpEHUE: TPUTOHOMETPUS NPAMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CsoiicTBa KY63. U IpAMOYT'OJIBHOTO ITapaJlICJICIIUIICa

41

Brrunciaenue quH OTPE3KOB B Ky6e U IpsAMOYT'OJIbHOM




napajiiejIcumIcac

[TepnienAuKyIApHOCT NpsIMOM U TIOCKOCTH. [Ipr3Hak

42 MEePICHIUKYIISIPHOCTH MPSMON U TUIOCKOCTH

43 [lepneHuKyISIpHOCTD NPAMOM U IIIOCKOCTH. [Ipu3Hax
MEPICHIUKYIISIPHOCTH MPSMON U TUIOCKOCTH
Teopema o CylecTBOBaHHM M €JMHCTBEHHOCTH MPSIMOIA,

44 MPOXOSIIEN Yepe3 TOUKY TPOCTPAHCTBA U
MEPIICHIUKYIIIPHOM K TUIOCKOCTH

45 [TnockoCTH M ePIICHAUKYIISIPHBIC UM MPSIMBIC B
MHOTOTPaHHUKAX

46 [T10CcKOCTH M TEPIICHAUKYIISIPHBIC UM MPSMBIC B
MHOTOTPaHHUKAX

47 [Neprienaukynsip u HaknoHHast. [Toctpoerne
MEPIEeHIUKYIIApa U3 TOUKH Ha IPIMYIO

48 [Tepnenaukynsap u HaknonHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepreHANKYIsApax (MpsMast u 0OpaTHas)

50 Teopema o Tpéx mepneHAMKYIsApax (MpsMasi 1 0OpaTHas)

51 VYT0a Mex Iy CKpelIMBAIOIIUMUCA MPSMBIMU

59 [Touck neprneHauKyaSIPHBIX MPSMBIX C TOMOIIbIO
MEePIEeHIUKYISAPHBIX MIOCKOCTEH

53 OpTOoronanbHO€ MPOEKTUPOBAHUE

54 [TocTpoenue ceuenuii Kyoa, MpU3MBI, HPaBI/IJIBHoﬁ
MUPaMHJIBI C TOMOIIBI0 OPTOTOHATEHOM MPOEKITNH

55 [TocTpoenue ceuenuii kyoa, MPU3MBI, HPaBPIJ'ILHofI
MUPAMHJIBI C TOMOIIBI0 OPTOTOHAIEHOM MPOEKITNH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO TIOCKOCTH.




[InockocTu cuMMeETpuii B MHOTOIPAHHUKAX

57

[Ipu3Hak nepneHauKyISpHOCTH IPSIMOM U INIOCKOCTH KaK
CJIEJICTBHE CUMMETPUHU

58

[IpaBunbHbIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUN OT TOUKH
JI0 TUIOCKOCTH

59

[IpaBunbHBIE MHOTOTPAHHUKH. PacyéT paccTOSHUI OT TOUKH
710 TUIOCKOCTH

60

CriocoObl OITYCTUTh NEPIEHANKYISPbI: CAMMETpPHUS, CABUT
TOYKH 110 NapAJIJIEIBHON IPIMOM

61

CrBur o HenapayIeNbHONW MPSMOM, U3MEHEHHUE PaCCTOSIHUI

62

KonTpomashas pabota "B3aumHoe pacrnosoxeHue NpsMbIX U
IJTOCKOCTEN B MpOCTpaHcTBE"

63

[ToBTOpEHME: YyroyI MKy NMPSIMBIMU Ha TIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/IC MCTOABI BEIYHCIICHHS yIjla MEXOY
IpsAMBIMU B MHOT'OTPaHHHUKAX

66

JByrpanubiii yroj. CBONCTBO JIMHEHMHBIX YTJIOB
JBYTPAHHOTO yTiia

67

HepHeHI[I/IKyJU{prIe miockoctd. CBOMCTBA B3aMMHO
NEPpUCHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3HaK nepneHauKyJISpHOCTH MJIOCKOCTEH; TeopemMa o
IIPSIMON ITEPECEUEHMSI IBYX TUIOCKOCTEN MEPIEHANKYISIPHBIX
TPEThEU MIIOCKOCTU

69

[IpsiMoyrombHbII napasienenunen; Kyo; u3MepeHus,
CBOMCTBA MPSAMOYTOJIbHOTO MapajlleIenuIeaa




70

Teopema 0 AuaroHai M MPSAMOYTrOJIBLHOTO Napaljiesielumeia u
CIICJICTBUE U3 HEE

71

CrepeoMeTpuueckre U NPUKIAAHbIE 3a]]a4l, CBA3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM MIPSIMBIX U IUIOCKOCTH

72

HOBTOpCHI/IeI CKpCHIMBAOIIHUECS IPAMBIC, MAapalJICIbHBIC
INIOCKOCTH B CTAHAAPTHBIX MHOI'OI'paHHUKaX

73

[Tapa napainenbHbIX IIOCKOCTEN Ha CKPEIUBAKOIINXCS
MPSIMBIX, PACCTOSIHUE MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMA
B MPOCTBIX CUTYaLHSIX

74

PaccTostHre OT TOYKH /10 TJIOCKOCTH, PaCCTOSIHUE OT MPSMOM
710 IJIOCKOCTH

75

Brrunciienne paccTOSHUN MEXTY CKPEIMBAIOITAMHUCS
MPSAMBIMU C TTOMOIIBIO NEPIEHIUKYISIPHON IIOCKOCTH

76

TpéxrpaHHblid yroj, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS
TpEXTPAHHOTO yria

77

DneMeHTHI c(hepruIecCKO TEOMETPHH: T€OIC3NUECKHIE IMHUN
Ha 3emie

78

KontponbHas padota "Yrisl u pacctosaus"

79

CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI"

80

ITupamuna. Buael nupamun. [IpaBunsHas nupamuga

81

[Ipusma. [Ipsimas u HaksoHHAsA pu3Mbl. [IpaBuiibHas
npusma

82

[Ipsimoii mapanenenumnes, npsiMOyroIbHbIN
napajuieNnenumnena, Kyo

83

Beinykiieie MHOrorpanHuku. Teopema Oitniepa

84

Brinyxiieie MHOrorpanauku. Teopema Oitnepa. [IpaBunbHble
U TOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU




85 KonTtposnrsHas padota "MHOrorpanHuKH" 1 1 0
86 [TonsiTue BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 0 0
87 CymMa BEKTOpOB 1 0 0
88 Pa3zHocTh BekTOpOB 1 0 0
89 [TpaBwiio napasuienenwumena 1 0 0
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 0 0
01 Paznoxenwue BCKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1 0 0
JISKAIIUX B OJHOM TIIOCKOCTH

92 CkansipHO€ MpOU3BEICHNE 1 0 0
93 Brranciienue yriia Mexry BEKTOpaMH B IIPOCTPAHCTBE 1 0 0
94 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1 0 0
95 [Tpocreiinmme 3a1a4u ¢ BEKTOPaMH 1 0 0
96 [IpocTeitmme 3a7a49u ¢ BEKTOpAMH 1 0 0
97 [IpocTeitmue 3a7a9u ¢ BEKTOpAMH 1 0 0
98 O00011IeHre U cucTeEMaTU3alMsl 3HAHUI 1 0 0
99 O00011eHre U cucTeMaTU3alus 3HAHUI 1 0 0
100 Hrorosas koHTpoabHas paboTa 1 1 0
101 Hrorosas koHTpoabHas paboTa 1 1 0
102 O00011eHre U cucTeMaTU3alus 3HAHUN 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KUIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 0 0
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1 0 0
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 0 0
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1 0 0
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 0 0
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 0 0
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 0 0
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0
IIPOrpaMMHUPOBAHKE
9 JIuHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1 0 0
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1 0 0
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1 0 0
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHHS OT TOUKH JI0 1 0 0




INIOCKOCTH B KOOpAMWHATax

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 HaxoxpaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHOW TUPAMUJIE

15 KonTtponpHas paborta "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, TIEpECeUeHus MPsSIMbIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble PsSIMbIE U TNIOCKOCTH:
pacy€r OTHOIIECHUM

91 [TapannenbHble psSMbIE U TIIOCKOCTH: YTJIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Tapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnenaukynsipHbIE TPSAMBIE U MJIOCKOCTH:
BBIYHCIICHUS IJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TIIOIA A MHOTOYTOJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

27

HOBTOpeHI/ICI miomaan MHOTOYT'OJIbHUKOB,
hopmyIBI IS TUTOMIAIEH, COOOpaKEeHMS
noxoous

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomanm ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajpaType
Ky0a; 0 TPHCEKIIUU yriia

33

CrepeomeTpHuecKue 3a/1a4, CBsI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejcnuicaa

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKUE 3a]1a4l, CBA3aHHbIE C

3 BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

37 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
PSIMOM IPU3MBI
Brrancenne 005EMOB TeIT C TOMOUIIBIO

38 onpenenénnoro uarerpaiga. O0sEM
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uaTerpaia. O0sEM
A PAMHUJTBI

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

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

42 CrepeoMeTpHuecKkre 3a/1aui, CBI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKue 3a/1aui, CBI3aHHbIE C
o0bEMamMu MHUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenne 00bEMOB. Beiuncienue
paccTosHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

48 [nnuaapudeckas MOBEPXHOCTbD,




o0Opa3yroIne NUITHAPUICCKON
IIOBEPXHOCTHU

Hunuuap. [psamoi KpyroBoi HUIUHAP.

49 [Inomane MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHOM MII0OCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEUEHMH HUIMHIPA, KOHYyCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

59 Coepa u map
Ilepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdeps miaockoctsro. Bun u
n300pakeHue mapa

62

VYpasuaenwne chepsl. [Tnomans chepsr u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1a4 Ha
J0Ka3aTeIbCTBO U BBIYUCICHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomeTpuyeCcKHe 3a/1auu Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEYEHMH TUIOCKOCTHIO

66

[Ipuknagaeie 3a1a9n, CB3aHHBIC CO CPEepoi
U 11apoM

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUSA U
MHOTI'OI'paHHHUKOB

69

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas pabota "Tena 1 moBEpXHOCTH
BpaiieHus"

72

O06wém nununpa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Beruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

74

[Tnommamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHyuecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagaeie 3amaun mo Teme "OO0bEMBI U
TIJTOIAIU TTIOBEPXHOCTEHN Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [Tnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
moma b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
O0TOOHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeoMeTpUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

KonTponsnas padota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue




CBOMCTBA JIBKEHUH

82

Bupl 1BuKeHMII: TapasuiesIbHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKajJbHAas
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Tpeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTopsl B
MIPOCTpaHCTBE"

86

O6o6maromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEHN B MpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "OobeM
MHOTOTpaHHUKa"

90

Ob6o6maromniee noBroperue 11 nmoHsTuit u
MeTo10B Kypca reomerpun 10—-11 xnaccos,




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHUKa"

Oo6o6maromee mosroperue 11 moHsTHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,

o1 cucteMaruzanus 3Hanuit: "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T
O6o06maromniee nopropeHue 11 noustuii u

92 MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

93 Wrorosas koHTposbHasA paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEeHUE, 0600IICHNE 1

cUCcTeEMAaTu3aIys 3HaHUuI

HcTopust pa3BUTHS CTEPEOMETPHHU KaK
96 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
97 HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

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

HcTopust pa3BUTHS CTEPEOMETPUN KaK
99 HayKH U €€ poJib B pPa3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK

100
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPUM KaK

101 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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