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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTCST OOHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaK Kak O0ecleYrBaeT BO3MOXKHOCTb M3YYEHHUS JUCHUIUIMH €CTECTBEHHO-
HAYYHOW HAIPaBJICHHOCTH U MPEIMETOB T'yMaHHTApHOro LUKIA. [I0CKOIBKY JIorHdyeckoe
MBIIUICHHE, (POPMUPYEMOE MPU U3YUYCHUU 00YUaIOIMMUCS TOHITUMHBIX OCHOB T€OMETPHH,
IpU JOKA3aTEIbCTBE TEOPEM U TOCTPOCHUHU IIEMOYKU JIOTHYECKHX YTBEPKACHUU TMPH
pelIeHNH TEeOMETPHUYECKUX 3a7ad, yMEHHE BBLIBUraTbh M ONPOBEPraTh TUIOTE3bI
HETOCPEJCTBEHHO HCIONB3YIOTCS MPH PELICHUH 33/1a4 eCTECTBEHHO-HAy4YHOTO IIMKIIA, B
YaCTHOCTH (PU3UYECKHUX 3a]1a4.

Llenp ocBOeHMS TpOrpaMMbl yueOHOTO Kypca «['eomerpus» Ha yrimyOnéHHOM ypOBHE —
pa3BUTHE MHAUBUAYAIBHBIX CIIOCOOHOCTEN OOYyYaromMXCs MPU U3YYEHUH T'€OMETpUH, KaK
COCTaBJIAIOLIEH MpeAMETHOI obmacTn «MartemaTtuka u MHPOpMaATHKay dyepe3 oOecredeHue
BO3MO>KHOCTH ITPUOOPETEHUS U UCIIOJIb30BaHUs O0JIee IITyOOKUX T€OMETPUUECKUX 3HAHUHN U
JNCHCTBUM,  crenu(UYHBIX  TEOMETPUH, W HEOOXOAMMBIX  JJIi  YCIEUIHOTO
npo¢eCCUOHATTLHOTO 00Pa30BaHus, CBA3aHHOTO C UCIOIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHpIMM  3aJadaMM  Kypca T€OMETpUM Ha  Y[NIyOJEHHOM  YpOBHE,
PaCIIMPSIOUIMMH U YCUIIMBAIOIUMU Kypc 0a30BOT0 YpOBHS, SBIISIOTCA:

paciiipeHne TMpPEACTaBICHUS O TEOMETPHM KaK YacTh MHPOBOM KYJIBTYphl |
¢dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHUEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIMX
MaTEeMaTHYECKUX MOJENSIX, IO3BOJSIIOIIMX ONUCHIBATH M H3y4yaThb pa3HbIC SBICHUS
OKpY’KaroIlero Mupa, 3HaHWE MOHATHUMHOrO ammapara mno paszaeny «CrepeoMerpus»
y4eOHOT0 Kypca reOMeTpHH;

dbopMupoBaHHE yMEHHs BIAJETh OCHOBHBIMU MOHSATHSIMH O MPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHbIMU CBOMCTBaMH, 3HaHUE TEOpPEM, POPMYJ U YMEHUE UX IPUMEHSITh,
YMEHHsI IOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

dbopMupoBaHHE yMEHMsI paclo3HaBaTh HAa 4YepTEkaxX, MOJAEISAX U B PEATbHOM MUPE
MHOTOTPaHHHUKH ¥ TeJa BPAICHHsI, KOHCTPYUPOBATH TEOMETPUUECKUE MOJICIIH;

dbopMupoBaHWE TIOHUMAHUS  BO3MOXKHOCTM  aKCMOMATHYECKOTO  MOCTPOCHUS
MaTeMaTHYECKUX TeOpHid, (GOpMHUpPOBaHHE MOHUMAHMS POJIM AKCHOMATHKH NPU MPOBEACHUU
paccyXIcHuM;

dbopMupoBaHE YMEHHS BIAJECTh METOJAAMH J0Ka3aTEeIbCTB U aTOPUTMOB PEIICHHUS,
YMEHHSI WX TPHUMEHATh, TPOBOAWTH JOKA3aTENbHBIE PACCYKIEHUS B XOJE PCIICHHUS
CTEpEOMETPUYECKUX 3alad M 3adad C TPaKTHUYECKUM CcoJAepKaHueM, (HOpPMUPOBAHHE
NPEJICTaBICHUS O HEOOXOAWMOCTH JOKAa3aTeNbCTB IMPU OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKACHUI U POJIM aKCHOMATHKU B IPOBEJCHUH JEAYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yyaronumxcsi, MO3HABATEIbHOW aKTHUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUICHUS, UHTEpeca K U3YYCHUIO TE€OMETPHH;



¢dopmupoBanrue (QyHKIIMOHATIBHOW TPAMOTHOCTH, PEJIECBAHTHOW T€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX >KM3HEHHBIX CUTYallUsX M TMPU HU3YYEHUU JPYTUX Y4eOHBIX MPEAMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, MOJCIUPOBAHUS pEalbHBIX CUTYallUi,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIENEH, UHTEPIIPETAIIMH TOJYYESHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B 10-11
KJ1accax sABISAIOTCA: «lIpsiMBIE M MIIOCKOCTH B MPOCTpaHCTBEY», «MHOrorpanHukm», «Tema
BpanieHus», « BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUXKEHHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHITUIMI,
peeBaHTHBIMY T€OMETPUHN Ha YIITyOnEHHOM ypoBHE 00ydeHus B 10—11 kimaccax, oTHOCHUTCS
KO BCEM COJEPKATEIbHBIM JIMHUSIM Y4E€OHOT0 Kypca, a (GOPMUPOBAHKE JIOTHYECKUX YMEHUN
pacnpenenserca He TOJbKO IO COAEP)KATEIbHBIM JHMHUSM, HO M IO TrojJaM OOy4YeHHS.
ConmepxaHue 00pa30BaHUs, COOTBETCTBYIOLEE IMPEAMETHBIM peE3yJbTaTaM OCBOEHUS
®denepanbHOil  pabouell  mporpaMMmbl,  paclpelelEHHbIM IO  TojgaM  oOydeHws,
CTPYKTYPHUPOBAHO TaKUM 00pPa30M, YTOOBI KO BCEM OCHOBHBIM, MMPUHIIMITUATIBLHBIM BOIIPOCaM
oOyyaromuecss 00pallaJuch HEOJHOKPATHO. OJTO IMO3BOJSET OPraHU30BaTh OBJIAJICHUE
F€OMETPUYECKUMHU TOHSATUSMH M HaBbIKAMHM TOCJIEIOBATEIBHO W MOCTYNATEIbHO, C
cOOJII0/IEHUEM TPUHIIUAIA IPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKIIIOUATh B OOIIYIO0 CUCTEMY
T€OMETPUYECKUX TMPEJCTABICHUN OO0ydYalomuxcs, pacmupsiss U yriyonss e€, oOpasys
MIPOYHbBIC MHOKECTBEHHBIE CBSI3U.

[lepexon K M3yYEHUIO TEOMETPUHN HA YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3faTh yciaoBus s auddepeHnmanuu o0ydeHus, MOCTPOSHUS WHANBUIYATbHBIX
00pa3oBaTeNbHBIX MpPOTpaMM, OOECIEeUUTh YTIyOJEHHOE W3YyYeHHE TEOMETPUU Kak
cocTaBlisroNIel yueOHoro npeamera «MaTeMaTukay;

MOATOTOBUTH 00YYAOUIUXCS K IPOJOJKEHUIO U3YUEHHSI MATEMATUKH C YYETOM BbIOOpa
Oynymieit  mpodeccun,  obecriednBasi ~ MPEEMCTBEHHOCTh ~ MEXAYy  OOmUM |
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yudenue yueOHOro Kypca «['eomerpusi» Ha yriryosi€HHOM ypoBHE oTBOAUTCS 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HeJeIHo).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOTO MPOEKTUpOBaHUsA. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapajulesIeuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
IyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Iupamuna: N-yronbHasi nupamMujia, NpaBuIbHas U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS TUPAMKJIA U IPABUIIBHBIN TeTpadp, Ky0. [IpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPpaMHUIbl 1 KoHyca. O0BEM I1apa u I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoreTus. Permnenue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJIALIME YEpPE3 BEPIIHUHY), CEUYEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHud. IIpsAmoyrospHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BUKeHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUM, MPOLEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKass aKTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33]1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH M XapPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIMPOBATh U  IPEOOpa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYU;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI MO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIaH, AJITOPUTM PELICHUS 3a/1a4, BBIOUpATh CIIOCOO pEelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  TIO3HABATENBbHON  pediekcuu Kak  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIA1A
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBaHUE (PUTYP HA IUNIOCKOCTb, BBIIOJIHATH U300pakeHus: PUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (IpH3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpam U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEepTekKax U pPUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIOMIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJI BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B ICKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3aHHBIMA C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiareopbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnioniokeHue NpsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, IapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTyIPOCTPAHCTBO

[onsaTus: mepecekarmuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJTyIPOCTPAHCTBO

MHororpaHH1KH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedyeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOMISAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

13

N3006paxeHune cedeHnit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms




IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEYEHUN

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHrid MpSIMbIX U
IIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha peopax. Co3znmanue
BBIHOCHBIX YEpTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1UCh 111aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacnoioxkeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanienbHble npsiMbie B
IIPOCTPAHCTBE

TeopeMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM MPSAMOM, IIPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX mapauleabHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJLJIEILHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B mapamienTbHON MPOSKITUU




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMbIMU

29

3amayu Ha JJ0KA3aTeabCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4U Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBA3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

ITocTpoeHue ceueHus, MPOXOIALLETO
yepes IaHHYI0 MPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTron npsamoil. Pacuér
OTHOUIEHUI

[TapannenpHas mpoeKUUs, TPUMEHEHUE
JUISI TIOCTPOEHUS ceueHU Ky0a 1
napasienenunena. CBoncTa
napajuiejenunesa u mpu3Mbl

[TapannensHbie miockoctu. [Ipuznaku
MapajieIbHOCTH IBYX IJIOCKOCTEH
Teopema 0 mapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4epe3 TOUKY, HE




MIPUHAJICHKALLYIO TAHHOM MIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
[apaJUIEIbHOCTHU IIPSIMBIX IIEPECEUCHUS
IIpU NMEPCCCUCHNU ABYX MapaICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuiesIbHbIX IIIOCKOCTEH:
00 oTpe3Kax MnapauieabHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy MapajiieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMsI MTapaJIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

43

Brruncnenue UIMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

IlepneHAUKyYISAPHOCTD NPSAMON U
rockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH

[IepnieHAUKYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTHU IIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUYKY IPOCTPaHCTBA U
HEePHEHIUKYJIAPHOH K MJIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIE UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKYIJIIpHbIE UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHMKyAp U HAKIOHHASL.

47 [TocTpoeHue neprneHAuKyIsApa u3 TOUKU
Ha MPSIMYIO
[leprieHauKyJIISIp U HAKJIOHHASL.

48 [TocTpoeHue nepneHAnuKyIsspa u3 TOUKU
Ha MPSIMYIO

49 TeopeMa o0 TpEX NepHeHANKYIISIPax
(mpsimast 1 oOpartHas)

50 Teopema o Tpéx nmepreHAuKyIspax
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenBaromuMUCs
PSIMBIMH
[Tonck neprneHAuKYISIPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUKYJITPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuit kyoa, mIpU3MBL,

54 NPaBUIBHOM MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Moctpoenue ceuenuii Kyba, mpuU3Msbl,
NPaBUIBHOHN MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II10cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyJISpHOCTH TPSIMON
Y TUIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO MJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Ob!I OIyCTUTH MEPIEHAUKYJIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbhas pabora "B3aumuoe
PacroJo)KeHUe NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yroyn Mexay NpsMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYMCICHUS
yTia MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JIByrpansbiii yroj. CBONCTBO JIMHEUHBIX
YIJIOB JBYTPAHHOTIO yria

[leprieHAMKYISAPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyJISpHOCTH
IIJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX II0CKOCTeH
NEPIEHIUKYISPHBIX TPEThEH TIOCKOCTH

[TpsMoyronbHbIM napamienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA IPSAMOYTOJIBHOTO
napaJsenenunesa

70

Teopema 0 quaroHanu NpsAMOyIrOJIbHOTO
napajielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIUBArOIHUECH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

Hapa napaJiliCJIbHbIX IUIOCKOCTEN Ha
CKPCHIMBAIOIIHNUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCUIMBAOIIIUMHACA TPAMBIMUA B
MMPOCTBIX CUTyalUIX




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHuEC OT HpﬂMOfI J0 IINIOCKOCTH

75

Brruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYJIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUJIs TPEXTPAHHOTIO yIJIa

DneMeHTbI chepuuecKoil reOMEeTPUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

80

81

Cucremaru3anus 3HaHUH
"MHOrOorpaHHUK 1 €ro 3J1eMeHThI"

ITupamuga. Bunsl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Brinykiible MHOrOorpanHuku. Teopema
Olinepa

Brimykiibie MHOrOrpanHuku. Teopema

Oiinepa. IIpaBunpHbIEe N
MIOJIYIIPAaBUJIbHBIE MHOTOTPAHHUKHU

85

Kontponbnas pabora "MuororpanHuku"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
IPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio mapannenenunena 1
90 YMHOXKEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BexkTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHO€ pOU3BEICHUE 1
03 Brrunciienue yriia Mexay BeKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
97 ITpocreimune 3agaun ¢ BEKTOPaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue Temol "KoopanHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
MIPOXOJISIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEX]y MPSMBIMH B MHOTOTpaHHUKAX
11 AHaJIUTHYECKHEe METO/IbI pacuéTa yria 1

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX

13 Haxoxnenue paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOU MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TJIOCKOCTH, IepeceyeHuUst
MPSIMBIX U MJIOCKOCTEHN

19 [TapamienbHbIe TIPSIMBIE U TUTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
PSIMBIMU
[TeprieHTUKYISIpHBIC TIPSIMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAHHUKOB"

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKITHH yTiia




33

CrepeoMeTpuueckre 3aau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuienenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM NPU3MBI

Brrurcnenne 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIJIOM

41

®opmyina 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HAaKJIOHHOW MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. BeruncieHue
paccTosiHUS A0 IUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unusapudeckast TOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Imomaap MOBEpXHOCTH LUAIMHIPA

50 Konuyeckas moBepXHOCTh, 00pa3yroliue
KOHHYECKOU moBepxHocTU. Konyc

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYycCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IIMIINHpA,
KOHYyca

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie kKOMOMHALIMK TE BpAIlCHUS
Y MHOTOIPAaHHUKOB

69 3agauu o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brrurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 00OKOBOI M MOTHOMU
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BEMOB IIMIIHH/IPA,
KOHyca

76 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTo CEKTOpa.

77 Teopema 06 00BEme mrapa. [Tnomans

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U ILIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
H3menenue 06bEMa npu mogo0ouu.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OOmne cBoHCTBa IBUKEHUIN

Buab!l nBrkeHH: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKpYT IPSIMOM

[IpeobpazoBanms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUXCHUSA

KonTtponbHas pabora "Bektops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTse"

89

Ob6o6maromee mosropenue 11 moHsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O06beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U METoJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWI1:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyrJibix Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



