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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHWE,  (opMuUpyeMoe  Npu  U3YUYEHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CIHOCOOHOCTEW O0O0yYarolmuxcsi Mpu
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO NpoheCCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

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

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIEr0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara 1o pa3jaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CTIOCOOBI PEeIICHHUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TeOopuid, (popMHpoBaHME MOHMMAHHUS POJU AKCMOMATHUKH TPHU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUYECKUX 3a1a4 1 3a1a4 C PAKTUYECKUM COJIEPKaAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJaromuXcs, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYalMSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JTUHUSAMU ydeOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMM T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSIET OPraHU30BaTh  OBJAJCHUE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
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 MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NAPAJUICIIBHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTH: NMEPHEHIUKYIISIPHBIE NPSIMBIE 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 TNIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSMOW M IUIOCKOCTBIO, JBYIPaHHBIN
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
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.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHUKa. Teopema Diinepa.
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 IHUpPaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpaMUa U I[PABUIIBHBIN
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,
IJIOAJAbh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [IeCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPHOCTU 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. YTOJ MexXay Bekropamu. CKalsIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

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



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
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 €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KaK CpPEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apIryMEHTAIIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Bba3oBble ucciienoBarebcKue AeicTBUA:



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

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHOOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIsi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMAIMIO, MPEJCTABIATh €€ B PA3IUUHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pPCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
nmpoOJIeMbl, peIIacMoi 3ajayd, BBICKA3bIBATh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IUJIaH, AJITOPUTM PEIICHUS 3a/laud, BEIOMpATh CIOCOO pelIeHus ¢
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 JCHCTBUM U MBICIUTEILHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
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 paboOT, JOroBapuBaThCs, OOCYXIaTh TMpoOLECC U pPe3yabTaT padoTHhl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUN;

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 OINEpPUPOBATh TIOHATHSIMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (TIpU3Ma,
MUPaMHUJIA, PSIMOYTOJIBHBIN TapauIeIeuIeI, Ky0);

e KiJacCU(UIMPOBATL  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMHU C  CEUEHUEM
MHOT'OTPaHHUKOB TIOCKOCThIO;

e BBINOJHSATH napasuiesibHOE, LEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA TUIOCKOCTh, BBIMNOIHATH M300pakeHUsi GUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpU3Ma,
nupamMu/ia), TEOMETPUUECKUX TeJ ¢ MpUMEHEHUEeM (hOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B NMPOCTPAHCTBE, LICHTP,
OCh M IIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
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 TMPUMEHSATHh TIOJIYYEHHbIE 3HAaHMS Ha MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
mpolecce  TMOMCKAa  PEIIeHWs MaTeMaTH4eCcKd  COpMYITUPOBAHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM T'€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
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:



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 Tejla BpamleHus (UWIMHAP, KOHYC, cdepa U Iap) U
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMIOIIAA TOBEPXHOCTEM MHOTOIPAaHHUKOB W TeNl BpalCHMS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUMCIISITh COOTHOIIEHUSI MEX]TY TUIOLIAAsIMU MOBEPXHOCTEN 1 00BEMaMU
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH W MPEoOpPa3OBbIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

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

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAlEHUS: CEYEHUsS LUIMHIIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha JO0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBbHBIE CUTYallUH, IPUMEHATh NU3YUYECHHBIE
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,
ammapara anreOpbl, peniaTh MPAKTUYSCKHE 3a/Jaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesi0B H TeEM KonTpoibHbie
n/n Bcero o0pa3zoBaTte/ibHbIE
NporpamMmal padoTsI
pecypchl
Bsenenue B .
1 23 1 http://window.edu.ru/
CTEPEOMETPHUIO
B
9 3aMMHOE PACTIOJIOKEHUE 6 1 httos://fipi.ru/
MPSIMBIX B IIPOCTPAHCTBE
[TapamiensHOCTB IPSAMBIX
3 U IUIOCKOCTEN B 8 http://www.school.edu.ru
MPOCTPAHCTBE
II
4 . ef;:iﬂf;}ﬁzizzz; s o5 https://resh.edu.ru/about
p https://math-ege.sdamgia.ru/
MPOCTPAHCTBE
https://alexlarin.net/
5 YL i pacCToARMA 16 1 https://mathlesson.ru/node/890
6 MHoTOrpaHHUKH 7 1 https://uchi.ru/ Sf//UChI'rU/
https://rsr-olymp.ru/
7 BekTopsl B mpocTpaHcTBE 12 https://www.uchportal.ru/
3 [ToBTOpEeHME, 0600IIEHNE 5 5
M CUCTEMAaTH3alUs 3HaHUU
OBILIEE KOJIMYECTBO 102 6
YACOB I10 [TIPOTPAMME



http://window.edu.ru/
https://fipi.ru/
http://www.school.edu.ru/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://uchi.ru/
https://rsr-olymp.ru/
https://www.uchportal.ru/

11 KJIACC

HaumeHoBaHue KosauyecTBO yacoB
Ne DJIeKTpOHHbIe (LM(pPPOBbIE)
pa3aesi0B H TeEM KonTtpoJbHbie
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmal padoThI
An
1 VITTITCCkad 15 1 http://window.edu.ru/
reoOMeTpus
[ToBTOpEHME,
0000111EeHE U .
2 15 1 https://fipi.ru/
CUCTEMATU3AIUA Aps./7p1. I
3HAHUI
3 O0BEM MHOTOTpaHHUKA 17 1 http://www.school.edu.ru
https://resh.edu.ru/about
4 Tena ppaienns 24 ! https://math-ege.sdamgia.ru/
I1
5 H;::Izizcm . 9 1 https://alexlarin.net/
"p https://mathlesson.ru/node/890
00BEMBI KPYIJIBIX TEJ
https://uchi.ru/
6 Hpiicenis > ! https://rsr-olymp.ru/
[ToBTOpEHME,
7 00001IeHHE 1 17 5
CHCTEMaTHU3alIH
3HAaHUU
OBIIEE KOJIMYECTBO 102 8
YACOB I10 ITPOTPAMME



http://window.edu.ru/
https://fipi.ru/
http://www.school.edu.ru/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://uchi.ru/
https://rsr-olymp.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

JaTa no
nnaHy

Jata no
daKty

OcHoBHbI€ TIpaBUJIa U300paKEHUS HA PUCYHKE INIOCKOCTH,
NapajuleNIbHbIX IPSIMbIX (OTPE3KOB), CEpPEAUHbBI OTPE3KA

[ToHATHA cTepeoMeTpHUM: TOUYKA, IPsMAas, IIIIOCKOCTb,
npoctpaHcTBo. OCHOBHBIE MpaBUiIa U300paKEHUS Ha pUCYHKE
IJIOCKOCTH, MapalyIeNbHbIX MPSIMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

[TonsTHS: IepeceKaroLuecs MIOCKOCTH, IEpeceKaroluecs npsaMast
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO

[TonsTHS: epeceKkaronuecs MIOCKOCTH, IEpeceKaroluecs npsaMast
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHne NPOCTEUITNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pa’keHne NPOCTEUITNX MPOCTPAHCTBEHHBIX
(uryp, HEeCyIecTBYIOINUX 00bEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEACTBHUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECACTBHUS U3 HUX

AKCHOMBI CTepeOMETPHUH U TIEpBbIE ClIeACTBUS U3 HUX. CriocoObl
3a/IaHusI TIPSIMBIX U TUIOCKOCTEH B pocTpancTBe. O003HAUCHHS
MPSIMBIX U IJIOCKOCTEH

10

N300paxkenue ceueHnil mupamMupl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOJAT yepes ux péopa. M3obOpakeHue nepeceyeHus
MOJIyYEHHBIX TIOCKOCTeH. PackparniBanue MoCTPOCHHBIX CEUeHUN
Pa3HbIMU LIBETaAMU

11

N3o00paxkenue ceueHnit mupamMubl, Ky0a v MpU3Mbl, KOTOPbIE
MPOXOJAT Yepes ux péopa. M3obpakeHue nepeceyeHus
MOJIy4YEHHBIX TIOCKOCTeH. PackparniBanue moCTPOCHHBIX CEUeHUN
Pa3HBIMU LIBETaMU

12

N3o00paxkenue ceueHnil mupamMupbl, Ky0a v MpU3MbI, KOTOPbIE
MPOXOJAT Yepes ux péopa. M3obpakeHue nepeceyeHus
MOJIYYEHHBIX IIOCKOCTEN. PackpamumBanue NOCTPOCHHBIX CEUEHUHN
pa3HbIMHU LIBETaMHU

13

N3o00paxkenue ceueHnit mupamMupl, Ky0a v MpU3MbI, KOTOPbIE
MPOXOJAT Yepes ux péopa. M3obpakeHue nepeceyeHus
MOJIYYCHHBIX IIOCKOCTEN. PackpammBanue NOCTPOCHHBIX CEYEHUM




PasHbIMHA IBETAMHU

14

Merton cnenoB Ui HOCTPOSHUS CEUEHUI

15

Merton cienoB [uist nocTpoeHus ceueHuil. CBoiicTBa nepecedeHuit
HPSIMBIX U IJIOCKOCTEN

16

Merton cienoB juist nocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[locTpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha
pe€opax. Co3nanne BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB
IIOCTPOECHUS

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MIOCTPOECHHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEN U 3aMKCh IIaroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEN 1 3aMKCh I1aroB
MTOCTPOCHUS

21

[ToBTOpenue mnannmerpun: Teopema 0 MPONOPIUOHAIBHBIX
orpeskax. [lonoGue TpeyroibHIUKOB

22

[ToBTOopenue mnanumetpun: Teopema Menenas. PacueTsl B
CEUEHUSX Ha BHIHOCHBIX YepTexax. McTopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUN

23

KonTtponbHas padota "Axkcromsl crepeomerpun. CeueHus"

24

B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE.
CkpemuBaroniuecs npsimMele. [Ipu3Haku cKpemyBarOmuxcs
npsameIx. [lapannenbHble NpsMble B MPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOA
MapajyieIbHON JAHHOW MPAMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIexkalllel Ha JaHHOU npsmoi. Jlemma o
MepPEeCeYCHUH MapaIIIEIbHBIX MPSAMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema 0 TpEX mapaienbHbIX
npsMbIX. TeopeMa 0 CKpelIMBaIOMINXCS IPSIMbIX

27

[TapannensHoe nmpoextupoBanue. OCHOBHbBIE CBOICTBa
napajiesIbHOro MpoeKTUpoBaHus. M3o00paxkeHune pa3HbIX GUTyp B
NapajuIeIbHOM MPOEKIUH

28

IlenTpanpHas npoekuus. YToJ ¢ COHAIIPABIEHHBIMH CTOPOHAMH.
VYron Mexy npsMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICOAOBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE




[ToHATHA: mapaIIeIbHOCTD MPSAMOM U IUNIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3Hak nmapamuienbHOCTH MPSMOU U TuIocKkocTh. CBOlCTBA
NapajieIbHOCTH MPSMOU U TIIOCKOCTH
I'eomeTpuueckue 3a1a41 Ha BEIYMCICHUE U IOKA3aTEIbCTBO,

31 CBSI3aHHBIE C MMAPAJUICIBHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

39 [TocTpoenue cevenus:, MPOXOAAIIETO Yepe3 JaHHYIO MPSIMYIO Ha
YepTEeXKE U MAPAIIIETBHOTO IPYror npamoil. Pacuér oTHomeHuim

33 [NapannenbHas MPOEKIKs, TPUMEHEHUE JUTS TOCTPOCHUS CEYCHU I
Ky0a u mapayutenenumeaa. CBoiicTBa napaienenuneaa u Ipu3Mbl

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

35 MPOXOSIIEH Yepe3 TOUKY, He MPUHAIICKAITYIO TaHHOU
IIOCKOCTH U CIEACTBUS U3 HEE
CBoiicTBa napaJIeNbHBIX IUIOCKOCTEN: 0 MAPAJLIEIbHOCTH MPAMBIX

36 TIepeCceUCHUS TIPU TIEPECCUCHIH JIBYX MapalIeIbHBIX TUIOCKOCTEH
TpeTheN
CpoiicTBa mapayuIeabHbIX INIOCKOCTEN: 00 OTpe3Kax MmapajuieabHbIX

37 MPSIMBIX, 3aKITFOUEHHBIX MEXKTy TTapaJJIeIbHBIMU TUTOCKOCTSIMH; O
MepeceyeHny MpsSMOi ¢ IByMs MapaljieIbHbIMU MIOCKOCTAMHU

38 [ToBTOpenue: Teopema [Mudaropa Ha mmockocTu

39 [ToBTOpEHUE: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYrOJIbHUKA

40 CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO TapaljIe/IeIHIIe/1a

41 Boruncnenue 1iuH OTpe3KOB B KyOe U MPSMOYTOJIbHOM
napajuieNienumnesie

42 [TepnienanKyIApHOCTD MpsSIMOM U TIIOCKOCTHU. [Ipr3Hak
MEPIEeHIUKYIIPHOCTH MPSAMON U TNIOCKOCTH

43 [TepnienaAnKyIApHOCTD MpsIMOM U TIIOCKOCTHU. [Ipr3Hak
MEePIEeHIUKYIAPHOCTH MPSAMON U TNIOCKOCTH
Teopema o cyriecTBOBaHHU U €IMHCTBEHHOCTH MPSIMOM,

44 MPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIEHINKYISIPHON K
IJI0CKOCTH

45 [TnockocTu U nepneHAUKYISIPHBIE UM MPSMbIe B MHOTOTPaHHUKAX

46 [TnockocTy U MepneHAUKYISIPHBIE UM MPSMbIE B MHOTOTPAaHHHKAX

47 [Mepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymsipa u3
TOYKH Ha MPSIMYIO

48 [Mepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymsipa u3
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx meprneHAUKyIsApax (MpsiMas u oOpaTHAs)




50

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u oOpaTHasi)

o1 VYTroa Mexy CKpelMBAOIUMHUCA TPSMBbIMU

52 [Touck nepneHauKyIspHbIX MPSAMBIX C IOMOIIbIO
MEPIEHIUKYIIPHBIX MNIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuennit Ky6va, IIPU3MBI, IPABUILHOU TUPAMHU/IBI C
MIOMOIIBIO OPTOTOHAJIBHOM MPOEKIINH

55 [TocTpoenue ceuennit Ky6va, IIPU3MBI, IPABUIILHOU TUPAMHU/IBI C
MIOMOIIBIO OPTOTOHAJIBHOM MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH.
[Inockoctu cuMMeTpuii B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHuKyIspHOCTH MPSIMOM U MIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pac4éT paccTOSHUI OT TOUKH 10
MJIOCKOCTH

59 [IpaBusIbHBIE MHOTOTPAaHHUKU. Pac4€éT paccTOSHUI OT TOUKH 10
MJI0CKOCTH

60 CriocoObl OYCTUTh NEePHIEHANKYIISPbI: CAMMETPUS, CABUT TOUKU
10 apaJJIENbHON MPSAMON

61 CrBur 1o HenmapaIeIbHOU MPSMON, N3MEHEHHUE PaCCTOSTHUN

62 KonTtponbHas padota "B3anMHOE pacnosiokeHUE MPSIMBIX U
IJIOCKOCTEN B POCTpaHCTBE"
[ToBTOpEHUE: Yyros Mex 1y IPSIMBIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB

64 [ToBTOpEHUE: YOyl MEXIY CKPEIIMBAOLIUMUCS IPIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuyeckue METO bl BEIUMCIICHUS yIla MEXy PSMBbIMU B
MHOTOI'paHHHKaX

66 JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIila

67 [lepnienaukynspHble miaockocTd. CBOCTBAa B3aUMHO
NEePIEHANKYIISPHBIX IUIOCKOCTEN
[Ipu3Hak nepneHuKyJIIpHOCTH INIOCKOCTEH; TeopeMa 0 IpsIMOi

68 nepeceyeHust IByX IIIOCKOCTEH MepreHANKYIIPHBIX TPeThel
IJIOCKOCTH

69 [IpsiMoyrombHbI napasuienenunen; Kyo; H3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOTO NapajuieNIenunea

70 Teopema 0 AuMaroHanu NPSMOYIrOJBHOTO NMapaJIENICIUIENA U
CIIEICTBUE U3 HEE

71 CrepeoMeTprueckre U IPUKIAJHBIE 33Ja4l, CBA3aHHBIE CO




B3aMMHBIM PACIIOJIOKCHUCM IIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeI CKpCIIMBAOIIUCCA TIPAMBIC, ITapaAJICIIbHBIC

72 IUIOCKOCTH B CTaHAAPTHBIX MHOTOTPAHHUKAX
[Mapa napanenpHbIX MIOCKOCTEH Ha CKPEIIUBAIOIIUXCS MPSIMBIX,

73 paccTosiHIE MEK/Y CKPEIIMBAOIUMHUCS MPSIMBIMH B TIPOCTHIX
CUTYaIHsAX

74 Paccrosinue oT TOUKH /10 TIIOCKOCTH, PACCTOSHUE OT MPSIMOM 110
TUIOCKOCTH

75 Brrancenue paccTosHAA MEXTy CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOIIBIO TIEPIIEHANKYIISIPHOH TIIOCKOCTH
TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs TPEXTPaHHBIX YIJIOB.

76 Teopema IIudaropa, TeopemMbl KOCUHYCOB M CUHYCOB IS
TPEXTPAHHOTO yria

77 DneMeHTHI c(hepUIeCcKOi TeOMETPHH: T€0e3NUECKUE TMHUN Ha
3emie

78 KonTtponpnas padota "Yrisl u paccTrosaus"

79 Cucremaruzanus 3HaHUN "MHOTOTPAaHHUK M €T0 3JIEMEHTHI"

80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBunbHas npusma

82 [IpsiMoii mapanienenures1, MpsMOYTOJIbHBIN MapauieNenure, Kyo

83 Brimykisie MHOTOTpanHuKH. Teopema Diinepa

84 Brinyknsie MHOrOrpannuku. Teopema Duinepa. [IpaBunbHbie U
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponbHas padota "MHuororpanHuku"

86 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE

87 CymMMa BEKTOPOB

88 Pa3nocTh BekTOpOB

89 [IpaBuso mapasnienenurnena

90 YMHOX€eHHE BEKTOpa Ha YUCIIO

o1 Pasnoxxenue Bekropa 1o 6azucy TpéX BEKTOPOB, HE JIeKAIIHUX B
OJIHO¥ MIIOCKOCTH

92 CkansipHO€ pou3BeICHUE

93 Brruncnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE

94 IIpocreiimue 3ana4n ¢ BEKTOpaMu

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu

97 IIpocreiimue 3ana4n ¢ BEKTOpaMu

98 O06o001eHne u cucTeMaTu3alus 3HaHu’

99 O06o01enne u cucTeMaTu3alus 3HaHu!




100 Nrorosas koHTpoOJIbHAS paboTa

101 Hrorosas koHTpOJIbHAS paboTa

102 O0001IeHME U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

N Jara
;_) Tema ypoka 1o Jara no
o/ miany | ¢akry

1 [ToBTOpenue Temsl "KoopamHaTel BeKTOpa Ha MIIOCKOCTH U B
npocrpaHcTee”

2 [ToBTOpenue tems! "CkajisipHOE IPOU3BEAEHNE BEKTOPOB"

3 [ToBTOpeHue Tembl "Beraucienne yria Mexmay BEKTOpaMH B
npocrpaHcTae”

4 [ToBTOpenue Temsl "YpaBHeHHE MPSIMON, MPOXOASIIEH Yepes
JIBE€ TOYKH"

5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE MJIOCKOCTHU B
oTpe3Kax

6 VYpaBHEHHE MJIOCKOCTH, HOpMaJlb, YpaBHEHHE IJIOCKOCTHU B
oTpe3Kax
BektopHoe npounsBeneHne
JIuHeiiHbIe HEPaBEHCTBA, JUHEWHOE MPOTPAMMHUPOBAHHE
JIuHeiHbIe HEpaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE

10 AHaNMUTHYECKUE METO/IbI pacuéTa yriia MexXy MpsIMbIMH B
MHOTOTpaHHUKAX

1 AHaNUTHYECKUE METOIbI pacuéTa yriia MeX,]y IJI0CKOCTIMHU B
MHOTOTPaHHUKAX

12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX

13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe

14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B
MIpaBUWJIbHON TUpaMuU/Ie

15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETPHS"

16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU

17 CeyeHusi MHOTOI'PAaHHUKOB: METOJI CJIE/I0B

18 CeueHrsi MHOTOT'PAaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH,
MepeceyeHus MPSMBIX U TUIOCKOCTEH

19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapaIebHbIE CEYEHUS

20 [TapannensHble MPSMBIE U TUIOCKOCTH: PacY€T OTHOIICHUN

21 [TapannenbHble MPSMbIE U TUIOCKOCTH: YTIIBI MEXKTY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU

29 [lepnieniuKynspHbIE MPSMBIE U TUIOCKOCTH: CTaHIapTHBIC

Hapbl NCPIICHAUKYIISTPHBIX ILIOCKOCTEH B MMpAMBIX, CHMMCTPUHU




MHOT'OI'paHHUKOB

[lepnenukynspHbIe MPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX

23 NEePIIEeHANKYIIIpax

24 [eprieHAMKyIApHBIE IPSIMBIE U MJIOCKOCTU: BEIYUCICHUS UTUH
B MHOTOT'paHHHKaX

o5 [ToBTOpEHUE: MIIONIa MHOTOYT OJIBHUKOB, (DOPMYITBI JUIst
TI0MIaeH, COOOPAKCHHMSI 11010 OHSI

26 [ToBTOpEHUE: MIIONIai MHOTOYTOJTBHUKOB, (DOPMYITBI JUIst
TI0IIaeH, COOOPAKCHHMSI 11010 OHSI

97 [ToBTOpeHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYITBI TSI
TIJI0IIA IeH, COOOpaKEeHHS O 100U

28 [lnomanm ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHus o 100Us

29 [lnomanm ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
MTOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHUs MOA00Ms

30 KonTponsnas pabora "[loBTOpeHNE: MHOTOTpaHHUKH,
CEYEHHS] MHOTOI'PAHHUKOB"

31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienuneaa

39 3anaun 00 yaBOeHHH Ky0Oa, 0 KBajpaType Ky0a; 0 TpUCEKIIUU
yria

33 CrepeoMeTrpuueckre 3aauu, CBA3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapajuieNienunena

34 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C BRIUMCIEHUEM 00BEMA
MPSIMOYTOJIbHOTO MapajuieNenunena

35 O0BEM TIPSIMO TPU3MBI

36 CrepeoMeTpHruecKkue 3a/1auu, CBA3aHHbIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C 00BEMOM NPSIMON TPU3MBI

38 Boruncnenue 00bEMOB TeN ¢ TOMOUIBIO ONPEAEIEHHOTO
uHTerpana. O0bEM HaKIIOHHON TMPU3MBI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOTO
unTerpana. O0bEM MUpaMuIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MMUPAMHU/T
¢ OOIIMM YTIIOM

41 dopmyna o6bEéMa nupamuibl. OTHOIIEHHE 00BEMOB ITUPAMHU/T
C 00IIUM YTioM

42 CrepeomeTpHuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HaKJIOHHOHN MPU3MBbI

43 CrepeomeTpHuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU

nrupaMHuabl




[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C

44 00BEMOM HAKIIOHHOM MPHU3MBI

45 [Ipuknaaneie 3agaun 1o Teme "OO0bEMBI Ten", CBA3aHHBIE C
00BEMOM MUPaMUIBI

16 [Tpumenenne 00bEMOB. Beruncinenne paccTosiHUS 10
TUIOCKOCTH

47 KonTtposneHast padota "O6bEM MHOTOTpaHHHUKA"

48 unuHapudeckas IOBEpXHOCTH, 00pa3yIOIIHe
HWIAHIPUIECKOHN MOBEPXHOCTH

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

50 Konndeckas moBepXHOCTh, 00pa3yromue KOHUIECKON
nosepxHoctu. Konyc

51 Cedenune KOHyca TIOCKOCTHIO, MMAPAJUIETHHOHN MIIOCKOCTH
OCHOBAHHS

52 VYceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH
KOHYCa

54 [Tmomaabs 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH
KOHYyca

55 CrepeomeTpHuuecKHe 3a/1aui Ha JOKA3aTeNbCTBO U
BBIUUCJIEHUE, IOCTPOEHUEM CEUEHHUH LIMINHAPA, KOHYyca

56 CrepeomeTpuuecKHe 3a/1aui Ha JOKA3aTeNbCTBO U
BBIUMCIJIEHUE, IOCTPOCHUEM CEUCHHUH LIWINH/IPA, KOHYCa

57 [Ipuknaanele 3aauu, CBSI3aHHbIE C LIUJIUHIIPOM

58 [Ipuknaanele 3aauu, CBSI3aHHbIE C LIUJIUHIIPOM

59 Cdepa u map

50 Ilepeceuenue cepsl 1 mapa c miockocTeto. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3obpaxenue mapa

61 Ilepeceuenue cepsl 1 mapa c mwiockocTeto. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3obpaxenue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit

63 Cummetpus cdepsl 1 mapa
CrepeomeTpHuecKHe 3a/1aui Ha JOKa3aTelbCTBO U

64 BBIUHCIIEHUE, CBA3aHHBIE CO Chepoil U mapoM, MOCTPOECHUEM
UX CEUEHUH MI0CKOCThIO
CrepeomeTpHuecKHe 3a/1aui Ha JOKa3aTelbCTBO U

65 BBIUMCIIEHUE, CBA3aHHBIE CO Cepoil U mapoM, MOCTPOSHUEM

HUX CEUECHHUM IINIOCKOCThIO




66

[Mpuknanaeie 3a1a4n, cBsI3aHHBIC CO cHepoil U MapoM

[ToBTOpEHME: OKPYKHOCTD HA INIOCKOCTH, BBIYMCIICHUS B

o7 OKPYKHOCTH, CTaHJAPTHBIC ITO00USI

68 PaznnuHbie KOMOMHALIMY TEJ BPAIICHUS U MHOTOTPaHHUKOB

69 3amaum no Teme "Tena u MOBEPXHOCTH BpareHus "

70 3anauu o Teme "Tesa U TOBEPXHOCTH BpalieHUs"

71 KonTtposneHast padota "Tena u moBepXHOCTH BpamieHus"

72 O6bem unuHApa. Teopema 06 00bEME MPSIMOTO LIUITUHPA

73 Brruncnenue 00bEMOB TN ¢ TOMOMIBIO ONPEACTIEHHOTO
uHTerpana. O6bEéM KoHyca

74 [Tmomraau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA

75 CrepeoMeTprYeCcKHe 3aJIa4H, CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB IIMIIMHPA, KOHYCA

76 [Ipuknagaeie 3agaun o Teme "OOBEMBI U TUIOIIAIN
MOBEPXHOCTEN TEN"
O06béM mapa u mapoBoro cexkropa. Teopema 06 06bEMe 11apa.

77 [Tnomans chepsl. CrepeoMeTpryueckre 3a1aun, CBI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TI1apa, MapoBOTO CETMEHTA H
[IaPOBOTO CEKTOPA
[Ipuknagaeie 3agaun mo Teme "OOBEMBI TeN", CBSA3aHHBIC C

78 00BEMOM mapa u mwiomaaso chepbl. COOTHOIICHUS MEXIY
TJTOIIAIIMH TTIOBEPXHOCTEH M 00bEMaMH TIOTI0OHBIX TEI
[Tono6HnbIe Tenma B mpocTpancTBe. M3MeHeHrne 00béMa npu

79 nonoouun. CtepeoMeTprIecKue 3aa4n, CBI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB Tell U TUIOIIAJIeH TOBEPXHOCTEH

80 KonTtponbHas padota "[1nomanym moBepXHOCTH U 00BEMBI
KpyrJibIx Ten"

81 JIBmwxenus npoctpanctBa. OToOpakenus. JBrkeHus u
paBeHCTBO ¢uryp. OOIIMe CBONWCTBA IBIKCHUM

82 Buner nBrkeHuil: napanienbHbIi MepeHoc, EHTpalbHas
CUMMETpUS, 3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM

83 [IpeoOpazoBanus nomoous. [psmas u chepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBUKEHUS

85 KontponbHas padota "BekTopsl B mpocTpancTBe"
Ob6o6maromiee nopropeHue 11 nmoHsATH! 1 METOJOB Kypca

86 reometpun 10—11 xnaccoB, cucremaru3anus 3HaHH:
"[NapanienbHOCTh MPSAMBIX U TIOCKOCTEH B TPOCTpaHCcTBE"
Ob6o6maromiee nopropeHue 11 nmoHsATH! 1 METOJOB Kypca

87 reomerpun 10—11 kmaccos, cuctemaTu3anys 3HaHUN:

"BexTopsl B npocTpaHcTBe"




88

Ob6o6maromee moBroperre 11 moHsATHI 1 METOJOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anys 3HaHUM:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromee noproperue 11 MoHITHI U METOJOB Kypca
reomerpun 10—11 kiaccoB, cucremarusanus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

O6o6mraromee noproperne 11 MOHITHI U METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemaruszanus 3HaHuii: "OobeM
MHOTOTpaHHUKa"

91

O6o6maromee moroperne 11 moHsATHI 1 METOJIOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anys 3HaHUMA:
"[Tmomaan MOBEPXHOCTH U OOBEMBI KPYTIIBIX TET"

92

O6o06matomiee nmoBropeHue 11 MOHITHIT 1 METOZIOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anys 3HaHUMA:
"[Tmomaan MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEN"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT

96

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropust pa3BuTHs CTEpEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTHUH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropust pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3BuTHs CTEpeOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

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

101

Hcropus pa3Butus crepeoMeTpUn Kak HaAyKd U €€ poJib B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

102

Hcropus pa3BuUTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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