MUHHUCTEPCTBO IPOCBEIEHHS POCCHHCKON ®EJEPALIHHA
Munucreperso odpazopanns Pecniybankn TaTtaperan
MKY "Ornen obpasoanns’ McnosHHTeILHONO KOMHTETA
YepeMmancKoro MyHHIIHNAALHOr0 paiioHa

«PaccmoTpeHO»
Pykopomurens [1IMO EMI]
MBOY «Crapokaneesckas

C »
/ P.. Xucamuena/
« %% »0,575-;;24. 2025r.

MBOY "Crapokaneesckan COII"

«Cornacosano» «Y TBEPIKACHOY
3aMeCTHTEh IHPEKTOPA [0 Hupexrop MBOY
YBP DK

MBOVY «Crapokaneesckas
CO

PABOYASI NMIPOI'PAMMA
y4ebHoro npeamera «IeoMeTpHm»

ans obyuaronmxces 10-11 xnaccos

¢. Crapoe Kageeso, 2025 1.



HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KypCOB HAa YPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3YUYECHHS JUCLHUTUINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M NPEAMETOB T'YMAaHUTApPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (popmMupyeMoe  NOpU  HU3YyUYEHUHU
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB F€OMETPUHU, MPHU JI0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHUM IPU PEIIEHUH I'€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJlady €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yuebHoro kypca «l'eomeTpusi» Ha yriayOoaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEOMETPUYECKUX 3HAHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3ajayaMu Kypca TI€OMETpUM Ha YriayOJIEHHOM YpOBHE,
pacIIupSIIOIIMMY U YCUITUBAIOUIUMH Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCS:

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

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJSIOUIMX ONMUCBHIBATH M H3ydaTh
pa3HbIE SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHUE MOHATUWHOTIO aIapara o pasieiy
«CtepeoMeTpus» yueOHOIo Kypca reOMeTpuH;

(GopmMupoBaHue  yMeHHMs ~ BIaJ€Thb  OCHOBHBIMU  IOHATUSIMH O
IOPOCTPAHCTBEHHBIX (UI'YypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX IPUMEHSATh, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOAMTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(opMupoBaHUE YMEHHs pacro3HaBaTh HA YepTekax, MOJEISIX U B PEabHOM
MHpPE MHOTOTPaHHUKM M Teja BpAIICHUSA, KOHCTPYMPOBATH I'E€OMETPUUYECKUE
MOJICIIN;

(dopMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (popMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU MPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB U aJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IPOBOAMTH JIOKA3aTEIbHBIE PACCYKICHUSA B
XOJI€ peUIeHNsl CTEPEOMETPUYECKUX 3a/1a4 U 3374 C IPAKTUYECKUM COAEPKaHUEM,
(opMHpOBaHME TMPEJACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTEJIbCTB  MpPHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM AKCHOMATHKH B MTPOBEACHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYalIbHBIX M TBOPYECKUX
CrocOOHOCTEM 00yUaroImMXCcs, MO3HABATEILHON aKTUBHOCTH, MCCIEI0BATEILCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHAIBHOW TPaMOTHOCTH, PEJIECBAHTHOM T'€OMETPUH:
YMCHHS PACIO3HABaTh TMPOSIBICHUS TC€OMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMsIX W MPU H3YyYEHUU APYTHX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEHl W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyalldl, HCCIICIOBAHHUS TOCTPOSHHBIX MOJIEIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEp)KATEIBbHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpusi» B
10-11 «maccax sBusaworcsa: «lIpsiMble ¥ TJIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BeKToppl ©W  KOOpAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «yMETh OIEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMA T'€OMETPHH Ha YTITyOJIEHHOM ypoBHE 00y4eHHs B 10—
11 xmaccax, OTHOCHUTCA KO BCEM COJEP)KATEJIbHBIM JIMHUAM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHH  pacmpenensieTcs He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rogaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil pabouyeit
IpOrpaMMBbl, paclpeNeEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITHATBHBIM BOIIPOCAM 00yYarouiuecs
oOpamaiuch HEOJHOKpPATHO. OTO TO3BOJIIET OPraHWU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUAMH M HaBBIKAMHU MOCJIEA0BATEIBLHO U MOCTYIATEIBHO, C
cOOJI0/IEHNEM TPUHIINAIIA TIPEEMCTBEHHOCTH, @ HOBbIC 3HAHUS BKIIOUYATh B OOIIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTaBICHUN 00YJarONINXCsl, PACIIUPSSL U YIITyOJIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHumanud  00ydeHUsS, MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa30oBaTEIbHBIX MporpamMMm, obOecrneunuTh yriayOnéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautes 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hegenmo), B 11 ximacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue NpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaroliuecs: mnpsiMble. [Ipu3HaKu CKpemmBarouuxcs
npsiMbIX. [lapaniaenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapasijieIbHbIe
OpsIMbIE€ B MPOCTPAHCTBE, NAPAJIICIIBHOCTh TPEX MPSAMBIX, MAapaIEIbHOCTh IPSIMON
U 1iockoctu. [lapamensHoe W UEHTpaJbHOE MPOEKTUPOBAHHME, H300pakeHUE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMU, YTOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: MapasuiebHbIe
IUIOCKOCTH, CBOICTBa napayieIbHBIX MIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TETpajap, NapajulelsienuIie],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTU: MEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpSMblE MapajljielibHble U MEpPHEeHIUKYJISIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MpsIMOW M IUIOCKOCTH, TeopemMa O MpsMol

NEPIEeHIUKYISPHOMI MJIOCKOCTH. OproroHanpHOe MIPOEKTUPOBAHHUE.
[lepnieHAMKYNIAp U HAKIOHHBIC: PACCTOSTHUE OT TOYKU N0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  GUTYyphl  HAa  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: NPU3HAK  MEPIEHAUMKYISIPHOCTA  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, JIBYTDAHHBIN
YIOJI, JINHEWHBIM yTrOJl ABYTPAHHOIO yriia. TpEXIpaHHbIA U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIBHBIM — MHapajulesienuIe]] W €ro  CBOMCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHUKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupma: n-yroibHas mnHupaMuaa,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHei
MpaBWIbHOM NHUpamubl. [IpaBUIbHBIE MHOTOTPaHHUKH: IMPAaBWIbHAS NpPU3Ma U



[IpaBWIbHAs IHMpPAaMUIA, [paBUJIbHAsA TPEYroibHAas IHMpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O MNpaBWIBHBIX MHOTOTPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaasr OOKOBOW MOBEPXHOCTM W TMOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIOAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MPaBUWIBHOW MUPaMUIbI,
Teopema O IUIOLIAAY YCEUEHHOU TUPAMHUJIBI.

Cummerpuss B NOPOCTPAHCTBE. DIIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMETpUss B MPAaBWIBHOM MHOTOIPAHHUKE: CHMMETpPHS
napajulesienuneaa, CUMMETPUS IPAaBWIBHBIX IIPU3M, CUMMETPUS IPAaBUILHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBIL. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKkTOopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHust

[loHATHA: TWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpasyromue TMoBepxXHOCTeW. Tema BpareHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzammHOe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapajuienenurnena u ciaeacTBus u3 He€. O0bEM mpsMon u
HAKJIOHHOW TPU3MBI, IMIIUHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa u mapoBOTO
CErMeHTA.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmmcanHas B
MWINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mapa u cdepsl miockocTeio. [oHsSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAHHHUK WM TEJO
BpAICHMUS.

[Tnomans MOBEPXHOCTH UWIMHApPA, KOHYCA, IJIOMAAb chepbl U €€ yacTeu.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAECH MOBEPXHOCTEHN
nonoOHeIx uryp. IlpeobpazoBanue mnomgoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB UM TEJ BpaIlleHUs: CEUEHUS IIUIUHIpA
(mapayiyieIbHO M MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (mapasuiesibHbIC
OCHOBAaHUIO U MPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbI MOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYIIEeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJauHat B npoctpancTBe. Koopaunarel Bekropa. Pa3noxkeHnue Bekropa
no 0Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TEOMETPHUUYECCKUX
3asay.

JIBHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JIBUxKeHUS U PaBEHCTBO GUryp.
OO6mue cBoiicTBa JBIWKEGHWH. Buasl JBWKEHUH: TapauielbHBIA TEpPeHoC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHasi CUMMETpHUs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMK 00YYAOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHM,
NpOIEAYyp TPakKAaHCKOTO oOOIIecTBa (BBIOOPHI, ONPOCH M JIPYroe), yMEHHUE
B3aMIMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCHMCKOMN TpakJIaHCKOW WIACHTHYHOCTH, YBAXKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKOH MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTIKEHUSM POCCUHUCKUX MaTeMaTUKOB M POCCUHMCKONW MaTEMaTHYECKOM IITKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTWKCHHWW B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JIOCTM)KEHHH HayKu U JESTeNIbHOCTBIO YYEHOIro, OCO3HAHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKoe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYash JCTETUKY MaTeMaTH4eCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaHUE:

chOpMHPOBAHHOCTh YMEHHS NPHUMEHATh MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0€30MacHOTO 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKass aKTUBHOCTD), (DU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BOCTIMTAHUE:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnrn W pPeaTM30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TUIAHEI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4eCcKoe BOCIIMTAHME:

Cc(OPMHPOBAHHOCTh  AKOJOTHYECKOH KYIbTYphl, IMOHHMAHHE BIIHASHUS
COITHATEHO-D)KOHOMHUYECKUX IPOLECCOB HAa COCTOSHHE MPUPOJIHOM M COIUATBHOM
CpeJibl, OCO3HAHKE TII00ATBLHOTO XapakTepa SKOJOTHYSCKUX MPOOIIEM, OPUEHTAITHSI
Ha MPUMEHCHHE MaTeMaTHYeCKHMX 3HAHMU I pPEHmICHHS 3adad B OO0JaCTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHE ITOCTYIIKOB M OIEHKM HX BO3MOXHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak c(epbl 4YeJOBCUYECKOM IeATCIIbHOCTH, JTaloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOH KyJIbTYpOH Kak CpPEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
MHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE INMPU3HAKH MAaTEeMaTUYECKHX
OOBEKTOB, TIOHATHUH, OTHONICHUH MEXKAYy TMOHATUAMH, (HOpPMYyITUPOBATH
OTIpEeJICIICHHs] TIOHATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHHUSA 715l 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBATH W  NPEOOPa3OBBIBATh  CYKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUIN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh cmoco0 pemeHuss y4eOHOW 3amgadnd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh  HauboJee MOAXOMAIMK C  ydéToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBareibcKue J1eiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHBOpPEUYHE,  MpoOIIEMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHUPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENIBbHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, SBJIEHUs, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh HH(OpPMAIIUIO, MPEJCTABIATh €€ B pazNUyHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSTENIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
IEeJIIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe 0OCYXKJICHHsI 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha IIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHUSMH APYTUX YYaCTHUKOB
yajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IO3MIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIJICHHUS C Yy4€TOM 3ajJad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISTh IUJIAH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  pedIeKCMH KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BJIAJIETh
criocobamMu CaMOITPOBEPKU, CaMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCHUTb KOPPEKTHUBHI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJIbTaTOB JEATeIbHOCTH, HAXOJUTh OIIHUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh U HCTOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUIYAIbHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a7ay, MPUHUMATh II€lb COBMECTHOMU
JIeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboOThI, pacrpeneisiTh
BUIBl PabOT, JIOroBapuBaThCs, OOCYXXKIAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B I'PYIIOBBIX GopMax padboThl (00CYyXIAeHUs, OOMEH MHEHHM,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPIMHUPOBATh CBOM JEUCTBUS C APYTMMH 4YiI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOMMIMNA MPOAYKT MO KpUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOygaronuiicss HAy4uTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

e TMPHUMEHSATH AaKCHOMBI CTEPEOMETPUM U CJICACTBHUS M3 HUX TNPHU PEHICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXIY MPSIMOA U
TUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHATHUSAMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiJacCU(UIMPOBATL  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHHUS IS
KJIacCu(pUKaluu;

e CBOOOJHO ONEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMH C  CEUCHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAaHUE (PUTYp HA TUIOCKOCTh, BBIMNOIHATH M300paxeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB Pa3IMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHHU3Y;

e BBIUMCIATH IUIOMIAJIM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUSI B TIPOCTPAHCTBE, IIEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHSIMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBUS HAJ] BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKA3aTeNbCTBO MaTeMaTHUYEeCKUX OTHOLICHUN W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSS] W3BECTHHIE METOJbI
IpU PEIICHUH MaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIINE TMPOrpaMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKATh, MPeoOpPa30BbIBATh M HWHTEPIPETUPOBATH HWHGOPMAIHIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTrypax, NPEICTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH TMOJYYEHHbIE 3HAHUS HA NPaKTHKE: CpaBHUBaThb U
aHAJM3UPOBATH PealbHbIE CUTyalluH, NPUMEHSATh U3YUEHHBIE IMOHSATUS B
nmpolecce  IMOUCKAa  pelieHUsT MaTeMaTH4ecku  chopMyIupoBaHHOM
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYaIlMM Ha S3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENIU C HCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara aireOpbl, peniath MPaKkTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 knacca oOyvaronuiicst HQy4YUTCS:



CBOOOJTHO OINEPUPOBATH MOHSATUSMHM, CBSI3aHHBIMU C UWIMHIPUYECKOM,
KOHMYECKOM U cepuyecKoid MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJIy4YEHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHYC, cdepa U 1Iap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJaccu(UIUPOBATh B3aUMHOE PACTOI0KEHUE C(HEPhl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TMIOIIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeNl BpalleHMS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHUs;

BBIUUCISITh COOTHOIIEHUSI MEX]y IUIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATH HH(POPMALUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTrypax, NpPEICTABICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBIIIOJIHSITh ONIEpallU HaJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPAaBHEHUEM B J€KAPTOBOW CUCTEME KOOPAUHAT;
pemaTh TeOMETPUUECKHE 3a7a4l Ha BBIYHUCICHHE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHUM OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh HM300paXKEHUs] MHOTOTPAHHMKOB W TEN BpalleHUs MpU
NapajuleIbHOM  NIEPEHOCE, UEHTPAJIBHOM  CHUMMETPHHM, 3€PKAIBHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEYEHHUSI MHOTOIPAHHUKOB U TEJl BpPAlIECHUS: CEUCHUS LUIUH]IpA
(mapanienbHO U NEePIEeHANKYISIPHO OCH), CEYEHUsI KOHYyca (napaielibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHUS CEUYEHUW: METOJ CIJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOIUX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarhs 3aJadyd Ha J0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOILIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBATb,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYALlMU, IPUMEHATh U3yUYECHHbIC
MOHSTUS, TEOPEMBI, CBOMCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  copMyiaupoBaHHOM  MpoOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIMYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnuuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Kontponbubie | Hpaxmirieckie o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHoe pacrionoxeHune npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTD MPSMBIX B TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepneH TUKyIAPHOCTD NPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTBl 1 paccTOsTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 0000111eHre U cCUCTEeMaTH3aIlHs 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 6 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 AHanuTn4eckas reoMeTpust 15 1
5 [ToBTOpEHwUe, 0606meH1/fe u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHHUKA 17 1
4 Tena Bparenus 24
5 [Tmomaamu MOBEpXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBIKeHMS 5 1
- [ToBTOpeHME, 0000IICHNE 1 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 8 0







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbI€ NTpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[TonaTHs cTepeoMeTpun: TOUKa, psAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTpe3Ka

[TonsTHS: NEepecekaronrecs MI0CKOCTH,
nepeceKaroIuecs npsiMasi 1 miocKoCTbh;
MOJTYTIPOCTPAHCTBO

IlonsTHs: NIEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIMCCA ITpsAMas U IIJIOCKOCTD,
NOJIYIPpOCTPAHCTBO

MHOrorpaHHUKH, U300paKeHHE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX 0OBEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U IIEPBBIC
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE.
O603HaueHus NPSMbIX U MIIOCKOCTEH

10

N300pakenue ceueHnii nupamMupl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEpe3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN pa3HbIMU IIBETAMU

11

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux
pé6pa. N3obpaxeHune nepeceyeHus
MOJIYYCHHBIX MNIOCKOCTEN. PackpamnBanne
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMHU

13

N300paxeHune ceueHuii mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pebpa. M3obpakeHue nepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Meton clieaoB I MOCTPOCHUA CeUeHUM




15

Mertoz crieioB Ui IOCTPOCHUS CEUEHUH.
CaolicTBa nepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

16

Mertoz ciefioB 1ist HOCTPOCHUS CEUCHUI.
CaoiicTBa nepeceueHui NpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenwne ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIaroB
MIOCTPOECHUS

19

[TocTpoenwne ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
PONOPIHOHANBHBIX 0Tpe3kax. [Tlonobue
TPEYTOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX uepTexax. Mictopus pa3BuTHs
IUIAHUMETPUHU U CTEPEOMETPUHN




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHoe pacrionoxeHune npsiMbIx B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKy cKkpemuBaronmxcs
npsMbIxX. [[apamiensHble TpsiMble B
IIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JTAHHOM MPSIMOM, MMPOXOAIIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOU
npssMoi. Jlemma o nepecedeHun
MapaJUIEIIbHBIX IPAMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX nNpsiMbix. Teopema o
TpEX MapauIeTbHBIX MPSIMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapanensHOE MPOSKTUPOBAHKE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoektupoBaHus. M3o0paxeHne pa3HbIX
(duryp B nmapauieaIbHON MPOCSKITUN

28

LenTpanbHas npoekuus. Yo c
COHAIIPABJIICHHBIMU CTOPOHAMH. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

30

IloHsTHs: mapaJilIeJIbHOCTb HpﬂMOﬁ 151
IIJIOCKOCTH B IPOCTPAHCTBC. HpI/I3HaK
napalsIeJIbHOCTH HpHMOﬁ 1 INJIIOCKOCTH.




CpoiicTBa apajiIeIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomeTrpuueckue 3a7auu Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MpOXOASIIETo Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapaJyIEIbHOIO IPYrou npsamoi. Pacuér
OTHOILICHUI

33

[TapannensHas mpoeKLKs, IPUMEHEHNE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napanenenunena. CBoicTa
napajuiesienune1a ¥ Ipu3Msl

34

[TapannensHbie mockocTy. [IpusHaku
MapayuiebHOCTH JBYX IMJIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MIPOXO I
yepes TOUKY, He MPUHAJISKAILYIO JAaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa MapajyieabHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
IIpU NIEPECEUECHUH JIBYX MMapaLIeIbHbBIX
IIJIOCKOCTEN TPEThEN

37

CBoiicTBa nmapajuieabHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI NapaJlJIeIbHBIMU IJIOCKOCTSMU




38

[ToBTopenue: Teopema [Iudaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO
napajuleenuIe a

41

Boruricnenue JUIMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHUKyYISIpPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MIPSIMOM U
IJIOCKOCTH

43

[lepieHAMKYASAPHOCTH TPSIMOM 1
mrockocTu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSMOU U
IJIOCKOCTH

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTH MIPSIMOM, MPOXOIAIIIECH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEeHIUKYIIPHON K IMIIOCKOCTH

45

IInmockocTu u NEPpINCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTu u NEPpINCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoenue nepneHANKyYIsIpa U3 TOUKU HA

PSAMYIO

48

[eprieHAUKYISAp U HAKIIOHHASL.




[TocTpoenue neprnesauKyspa U3 TOYKHU Ha
MIPSIMYIO

Teopema o TpEX epneHUKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nMepneHUKYIIpax
(npsimast u oOpatHast)

51 Yroa Mex1y CKpeIuBarOINMHUCS
MPSIMBIMHU
[Touck nepneHAUKYISIPHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHajabHOE TPOSKTUPOBAHNE
[TocTpoenue ceuenunii Kyoa, MpU3MBI,

54 MPaBUWJILHON MUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

55 IIPaBUJIBHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO INIOCKOCTH. [Inockoctu
CUMMETPUN B MHOI'OI'paHHHUKaX

57 [Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHN

58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl OIyCTUTh MEPIEHANKYISAPHL:




CUMMCTpPUI, CABUT' TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur 1o HenapaieabHON MPSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponeHas padora "B3anmHoe
PAaCIIOJIOAKEHUE MPSAMBIX U IIJIOCKOCTEH B
npocTpancTae"

63

[ToBTOpEHME: Yroy MEX Ay IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yroy MexIy
CKPEIIHUBAIOIIUMHUCSA IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeKIy MPSIMBIMA B MHOTOI'PaHHUKAX

66

JByrpanubiii yroy. CBONCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

67

[TepnenaukynspHele miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak neprneHuKyIIpHOCTH
IJIOCKOCTEH; TeopeMa 0 MpAMOit
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbI napaienenumnes; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napaJiesnenumnena

70

TeopeMa 0 IraroHajivu npsMoyroJibHoro




mapajiiejacnuieaa u CJICaACTBUC U3 Hee

71

CrepeoMeTprieCcKue U MPUKIIATHBIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
PAacCIOJIOKEHUEM NPSIMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEMIMBAIOIIUECS TPSMBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS IPSIMBIX, PACCTOSIHHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYALIUAX

74

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMO JI0 TUIOCKOCTH

75

Brruncrnenue paccTostHul MEX Iy
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MEPIIEHANKYISIPHON TIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTJIa

77

DnemMeHTHI chepuuecKoil FTeOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

Koutponsnas padota "Yriibel u
paccrostHus”

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHUK
U €ro 3JIEMEHTHI"

80

[Tupamuna. Bunael nupamua. [paBunbHas
nupamuia




IIpusma. IIpsiMast 1 HaKJIIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipssmoit nmapamnenenunesn, 1
MPSIMOYTOJIbHBIN Mapaiesenumnes, Kyo

83 Brimykibie MHOTOrpaHHHKH. Teopema 1
Diinepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Olinepa. [IpaBuibHbIE U IOJTYTIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas padora "MuororpaHHuku” 1

86 [TonsiTHe BEeKTOPA Ha INIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [IpaBuio mapamienenwumena 1

90 YMHOXEHHE BEeKTOpa Ha YHUCIIO0 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ Ipou3BeIeHUE 1

03 Beruucnenue yria Mexay BEKTOpamMH B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

96 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1

98 O06o00611eHe U cucTeMaTH3alMsl 3HAHUH 1




99 O06o01IeHre U cHCTeMaTU3allus 3HAHUIA 1
100 Wrorosas koHTpoJIbHAs paboTa 1
101 Hrorosas koHTpoapHas pabota 1
102 O06o01IeHre U cHCTeMaTU3allns 3HAHHIA 1
OBIIEE KOJIMUECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
Mara uu(ppoBbIe
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue
Bcero H3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl

1 [ToBTOpenue Temsl "KoopauHatsl BeKTOpa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTopenue temsl "CkansipHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temel "Brruncnenue yria 1

MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE NPAMOI, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE INIOCKOCTH, HOPMaJlb, 1

yYpaBHEHUE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpousBeieHue 1
8 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1

MIPOrpaMMHPOBAHUE
9 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1

IPOrpaMMHUpPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX

OpMyJia pacCTOSIHUS OT TOUKH JI0

12 o 1




IIJIOCKOCTH B KOOpAHUHATax

HaxosxieHne paccTossHui OT TOYKH J10

13 IJIOCKOCTH B KyOe

1 HaxoxaeHne pacCTOsHHAM OT TOYKH JI0
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KonTtponbHas padora "AHanutuyeckas
reomeTpus"

16 CeyeHHsI MHOTOTPAaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHust MHOTOTPAaHHUKOB: METOJ] CJIE/IOB
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U MJIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble IpsIMbIE U IJIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble IpsIMbIE U IJIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MIPSIMBIMU
[lepnieniuKynsApHbIE MIPSIMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISAPHBIX MI0CKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOTPaHHUKOB
[lepnieHIuKyNApHBIEC TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHAUKYIIIPaxX

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH . BBIYMCIICHUA JJIUH B
MHOTI'OrpaHHHUKax

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS
TI0MIAIeH, COOOpaKCHHSI TIOT00HS

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI01I A /1eH, COOOpaKeHusI 10100

27

[ToBTOpEeHue: Iomam
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS 1T0100U S

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
IJIONIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110 100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padora "IloBTopenue:
MHOTOTpaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. O0BbEM NPAMOYTOJIBLHOIO
napajuieNienuIesa

32

3agaun 00 yaBoeHUH KyOa, 0 KBajpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpHuueckre 3a1a4u, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJiesnenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO

napaJiiesenumneaa

35 O0BEM psAMOH IPH3MBI

36 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruuciienue 00bEMOB TEN ¢ ITOMOIIBIO

38 onpenenénHoro uarerpaita. O0bém
HaKJIOHHOM IIPHU3MBI
BrruuciieHue 00bEMOB TEN ¢ ITOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPaMUIBI

40 dopmymna 06bEMa mupamuabl. OTHOIIIEHNE
00bEMOB MUPAMHU/T C OOIITUM YTIIOM

41 dopmyna 06bEMa mupamuabl. OTHOIIIEHHE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBA3AHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUYECKHUE 3a/1aUH, CBA3AHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3aaaun 1Mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00bEMOM HAKIIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM MTUPAMUIBI

16 [Tpumenenne o6bEMoB. Boruncnenue

pacCcToAHUA N0 MIOCKOCTU




KonTpomnsnas padora "O0béEM

47 |
MHOTOI'paHHUKA
Hunuuapudeckasi TOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 unuaap. [psamoit KpyroBod HIUIUHID.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepxHOCTb, 00pa3yroIme
KOHMYECKOW noBepxHocTH. KoHyc

51 CedeHne KOHyca MI0CKOCTBIO,
MapajieTbHOMN TUIOCKOCTHA OCHOBAHUS

59 Yceuénnslii konyc. U3006paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomanpe 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomanp 60KOBOI MOBEPXHOCTH U
TIOJIHO MMOBEPXHOCTH KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEUEHU M IWINHIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEUEHU M IWINHIPA, KOHYCa

57 [Ipuknanueie 3a1a4uu, CBSI3aHHBIE C
AIHHIPOM

58 [Ipuknanueie 3a1a4uu, CBSI3aHHBIE C
[AIHHIPOM

59 Cdepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThto. Kacanue mrapa u cepsr
IUIOCKOCTBI0. Bu 1 m300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n300paxkeHue mapa

62

VYpasuenue chepsl. [Tnomans chepsr u eé
yacTen

63

CummMmerpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHbIE CO c(epoit U IIapoM,
MIOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO

65

CrepeomeTpHuecKe 3a1aud Ha
JI0Ka3aTelbCTBO M BBIYHCIICHUE,
CBsI3aHHBIC CO Cepoii U IIapom,
MOCTPOCHHEM UX CEUCHHI TUIOCKOCTHIO

66

[IpuknaaHbie 321241, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY>KHOCTD Ha IIOCKOCTH,
BBIYMCIICHUS B OKPY>)KHOCTH, CTAHJIAPTHBIC
noxoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BPpAIlICHHUA U
MHOT'OT'PpaHHUKOB

69

3agaun 1o teme "Tena u NOBEPXHOCTH
BpaleHus"

70

3anauu 1o reMe "Tena U MOBEPXHOCTU
BpaleHus"




71

KonTtponsHas pabdora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0bséM mummHIpa. Teopema 06 0O6BEME
IpsAMOro NUJIMHApPAa

73

BrrunciieHne 006EMOB TeJI ¢ ITIOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHYCa

74

TTimomramm 60KOBOI M TIOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTprIeCcKue 3a1a4H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BbEMOB ITUIIMH/IPA,
KOHyca

76

[Ipuknagaeie 3anaun o TeMe "OO0BEMBI 1
IJION[a Iy MMOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0BEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
Iapa, apoBOro CerMeHTa M IapoBOI0
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM IIapa u
iomaabio chepbl. COOTHOMICHHS MEXTY
IIOLIAASIMU TTOBEPXHOCTEN U 00BEMaMU
ITOTIOOHBIX TEIT

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o0bE€Ma mpu 1mo100uu.
CrepeoMeTpHuecKUe 3aJ]a4i, CBSI3aHHBIE C




BBIUHUCIICHHEM 00BEMOB TEI U IIOLIAIeH
IIOBEPXHOCTEU

80

KonTponsnas padora "[Tnomamu
MTOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX T

81

JBrxenus npoctpancTBa. OToOpaxkeHusl.
JIBm>xeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuKeHMIN: TapauiebHbII
MEPEHOC, IIEHTpaIbHast CHAMMETPHS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
MIPSIMO

83

[IpeobOpazoBanus mogodust. [1psmas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1a4 Ha IPUMEHEHNE
JBYOKEHUS

85

KonTtponbHas padota "BekTopsl B
npocTtpancTae"

86

O6o6matomee noropenue 11 monaTuii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTHU3aIHsl 3HAHUH:
"[TapainenbHOCTh NPSIMBIX U IJIOCKOCTEN
B IIpOCTpaHCTBE"

87

O6o6matomee noropenue 11 mousTuii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTopsl B mpocTpaHcTBE”

88

Ob6o6maromiee nosropenue 11 nonsruit u
MeTOJIOB Kypca reomerpun 10-11




KJIacCOB, CHCTeMAaTH3aIis 3HAHUM:
"BexTopsl B npocTpaHcTBe"

89

O6o6mraromee moBropenue 11 noHaTuii u
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaromniee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWH:
"O6beM MHOTOrpaHHuKa"

91

O6o6maromniee nopropenue 11 nouaruit u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3alls 3HAHMIA:
"[Tmomaan NOBEPXHOCTH U OOBEMBI
KpyIJibIX Ten"

92

O6o6matomee nosropenue 11 monsTuii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmormaan NOBEPXHOCTH U OOBEMBI
KpyIJibiX Ten"

93

HroroBas koHTpoJIbHAs paboTa

94

Hrorosas koHTpoJIbHAs paboTa

95

[ToBTOpEeHME, 0000IICHNE 1
cUCTeMaTH3aIlus 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BuTHs CTEPEOMETPUHN KAK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pa3BuTus CTEPEOMETPUHN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hctopus pa3BuTHs CTEPEOMETPUN KAK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

101

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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