MUWHUCTEPCTBO MPOCBEHIEHUA POCCUUCKOM ®EJEPAILIUU
MuHHCcTEPCTBO 00pa30BaHMs U MOJIOAEKHOM MOoTUTHKH CBepa10BCKoOi
odaacTH|
[AAMMHUCTPALMA TOPOACKOro okpyra bornanosuy

MAOY mikosia-uHTepHAT N9

PACCMOTPEHO COI''TACOBAHO YTBEPXKAEHO
PykoBoaurens HIATI 3am.aupekropa mo Y BP Hupexrop |
> gy 4 g
ITOJIMTCXHUYCCKOT'O TUKJIa o %‘// LZ’%/‘%{A(/«;(//
Keeees) Batyesa O.C. Menckux O.B.
Jsutausa T.A. ITpotokon Ne 1 ot «29» aBrycra “ -IIpukaz Ne 173-3
Tpotokon Ne 1 ot «28» asrycra 2023 r. oT «01y centsiops 2023 r.
2023 7.
|
PABOYAS ITPOTPAMMA

(ID 857548)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

s ooyuarommxcest 10 — 11 xmaccoB

I'O Bornanosuy 2023



INOACHUTEJIBHAS 3AIINCKA

I'eomerpusi siBIsieTcss OMHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus, TaK KaKk 00ECIEYNBACT BO3MOKHOCTh M3YUCHUS JUCITUTIIINH
€CTECTBEHHO-HAYYHOW HAIpPaBIECHHOCTH U MPEIMETOB T'YMAHUTAPHOIO IUKJIA.
ITockonpKy  JIOTMYECKOE  MBINUICHHWE, (QopMUpyeMOoe TpH  H3yYCHUHU
00yJaronMMuUCs TOHATUHHBIX OCHOB T€OMETPHH, MPHU JO0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUU IETIOYKU JIOTHUECKUX YTBEPXKICHUHN MPHU PEIICHUH T€OMETPUUYECKUX
3a/la4y, yMEHHWE BBIABUTAThH M OMNPOBEPrarb TUIOTE3bl HEMOCPEICTBEHHO
UCIIOIB3YIOTCSL TIPU PEIICHUHU 3aJlad €CTeCTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
(du3nuecKux 3aaay.

Ilenms ocBoeHus mporpaMmbl yaeOHOTO Kypca «I'eoMeTpus» Ha yriryOJIEHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIHOCOOHOCTEM O0OydYarommuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHol obnactu «MaremaTuka u
uHpopMatrka»  yepe3  OOEClEeUeHHE  BO3MOXXHOCTH  NPUOOpETeHHS U
UCIIOJIb30BaHUsl 0Oojiee TNyOOKHMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, B HEOOXOAUMBIX /I YCHEIIHOTO MPO(eCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHbIMU 3aayaMy Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
PACIIUPSIONTMMH M YCUIUBAIOIINMH Kypc 0a30BOTO YPOBHSI, SIBJISIFOTCS:

pacimmpeHre MpeACTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYPHI U
dbopMHUpoBaHUE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHM MUPOM;

dbopMHUpoOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIITUX MAaTeMAaTHUYCCKUX MOJCIAX, TO3BOJISIFONIMX ONMHUCHIBATh M H3ydaTh
pa3HbI€ SBJICHUS OKPY>KAIOIEro MUpa, 3HaHUE MOHSITUHHOTO anmnapara mo paszeny
«CrepeoMeTpus» y4eOHOr0 Kypca reOMETPUH;

dbopMupoBaHWEe ~ yYMEHHUS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
POCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyT M YMEHHE WX TPHUMEHSITh, YMECHHS JOKa3bIBaTh TECOPEMBI M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElIECHUs 3a]1aY;

dbopMHupoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKMA M Teja BpalleHUs, KOHCTPYHUPOBATH T'€OMETPUUYECKUE
MOJIEIIN;

dbopMHupOBaHE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHUS
MaTEMaTUYECKUX TeOopwid, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKH TPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHrE yMEHUS BIAJETh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
peIICHUS, YMEHHUS WX TPUMEHATH, MPOBOJMWTH JOKAa3aTEIbHBIC PACCYXICHHUSI B
X0JI€ PEIICHUs] CTEPEOMETPUUECKUX 3a7a4 U 3aJ1ay C MPAKTUUYECKUM COJICPKAHUEM,



dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeNbCTB  MpHU
000CHOBaHUM MAaTEMaTUYECKUX YTBEPKJICHUI U POJIM AKCUOMATHKU B TPOBEACHUU
JENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYyalbHbIX M TBOPYECKHUX
CITIOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIILICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (PYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSl PAaCclo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX KU3HEHHBIX CUTYalUsX U MPH U3YYECHUU APYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALNUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKAaTEILHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xkmaccax sBusaworcs: «lIpsiMble ©W  MIOCKOCTM B  MOPOCTPAHCTBE,
«MHororpannukn», «Tema BpameHus», «BekToppl U  KOOpPAUHATHL B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTiIyOJIEHHOM YpOBHE OOy4YeHUS B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJICPKAaTEIIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pacmpenensercss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojgaM oOydenwus. ComepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHusi DenepanbHON paboueit
IPOrpaMMBbl, paclpeleEHHbIM MO TojgaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUMIIUAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamjaiich ~ HEOJTHOKPAaTHO. JTO  MO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHSATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJII0/IeHeM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY Ie€OMETPUUYECKUX MPEACTaBICHUN OOyYarOmUXCs, PACIIUPSS U YIIIyOIsis
e€, o0pasysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexoa kK U3yUEHHIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycinoBus ans  auddepeHnmanui  OOy4eHHs,  TOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOecHeuuTh YIIIyOJEHHOE
U3y4YEHUE T€OMETPUH KaK COCTaBJIsoIIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOIIUXCS K MPOAOJKEHUIO HW3YUYCHHS MaTeMaTUKH C
yaéToM BBIOOpa Oynmymielr mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 mpodeccroHaIbHBIM 00pa30BaHHUEM.

[Ha wu3ydenune yuebHOro kypca «l'eomeTpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0). |



COILEPKAHUE OBYUEHUA
10 KJIACC

IIpsimble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMAaTUYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuielibHble W CKpeluBaromuecs: npsimble. [IpU3Haku CKpenMBarOIUXCs
npsMbIX. [TapanienbHOCTh IPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: NapajliebHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1ockocth. [lapamienbHoe W UEHTpalbHOE IMPOEKTUPOBAHUE, N300paKeHue
¢uryp. OCHOBHBIE CBOWCTBa MapajJIeIbHOTO NpOeKTUpoBaHus. M3o0pakeHue
buryp B mapajyuiesbHONW MPOEKIUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuiebHbIE
IIJIOCKOCTH, CBOWCTBA IapaiIeIbHBIX IIJIOCKOCTEMN. IIpocreitmue
OPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, MapajulesIeuIe],
MMOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTH NPSIMOM U TJIOCKOCTH: MEPIECHIUKYIISIPHBIEC MPSAMbBIE B
IPOCTPAHCTBE, NPSIMBIE MAPAJIEIBHBIE W MEPHECHAUKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHNKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHUE.
IleprieHAMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKius  GUrypel  Ha  IUIOCKOCTb.
[leprieHAMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPHEHAMKYJISPHOCTH  ABYX
I0CKOCTEN. TeopeMa o TpEX MepneHIuKyIspax.

Yrael B NPOCTPAHCTBE: Yroya MEXAY MPSMOM M IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IUJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoWcCTBa IUIOCKHMX U
JBYIPAHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buaesl MHOrOrpaHHuKoB, pa3BEpTka MHOrorpanHuka. IIpu3ma: n-yrosjipHas
npu3Ma, npsiMasi ¥ HaKJIOHHAasl TPU3MbI, OOKOBasl U MOJHAsl TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsSAMOYTOJbHBIA — HapaJUICNENUINe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mTUpamuiaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel
MpaBWIbLHOW mupaMuabl. [IpaBuiibHbBIE MHOTOTpAaHHUKHU: MpaBWIbHAsA HpU3Ma U



NpaBWJIbHAS IHMpPaMHJA, TPaBWIbHASA TPEYroJibHAs IHUpPaMHUIA W TIPaBUJIIbHBIN
TeTpa’dip, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTIOTPaHHUKAxX: OKTas3Jp,
JOAECKAdIP U UKOCADIP.

Bbluncnenue 31€MEHTOB MHOTOIPDAHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOUN IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH MPABHIBHOM MUPAMMIBI,
TeopeMa O IUIOLIAAN YCEYEHHON TUPAMHUIBI.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJieiunea, CUMMETPHUS MPABWIBHBIX MPHU3M, CUMMETpUsS NPaBUIBHOU
IUpPaMUJIBIL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBONCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpBI. lIpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pas3noXKEeHUH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHA TO4YEK. YTOI Mexay BekTopaMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[TonaTusi: UUAMHAPUYECKAs TOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTD,
chepudeckass TOBEPXHOCTh, OOpasylomme TOBEepXHOCTeH. Tema BparieHus:
MWINHAP, KOHYC, YyCeUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosnoxxeHue
chepbl M TUIOCKOCTH, KacaTelibHasl IIIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHus] Ha TJIOCKOCTU. Pa3BépTka nmnunHapa u konyca. Cummetpus cepsl U
napa.

O6béMm. OcHOBHBIE CcBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW MPHU3MBbl, IWJIUHpA, MUpaMuabl U KoHyca. OOBEM 11apa U 11apoBOro
CerMeHTa.

KomOunanuu Tten BpamieHus U MHoOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
WINHAP, ONHCAaHHAas okojo mwiuHapa. llepeceuenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miaockocThio. [loHsATHE MHOrOTrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WJIM TEJIO
BpAILICHUS.

[Inomans MOBEPXHOCTH LUIWHAPA, KOHyCa, TUIOMAAL chepsl U €€ JacTei.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amauy Ha
IJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILICHUSI: CEUYCHHS LIUIIMH]IPa
(mapayyienbHO M MEPNEHAUKYISIPHO OCH), CEYeHUsT KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPIIMHY), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUCHMUU: METOJI CJIEA0B, METOJl BHYTPEHHErO0 MPOCKTUPOBAHUSA, METO]I NIEPEHOCcA
CEKYyLIEH TIOCKOCTH.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Ornepauun Haja BeKTopaMu. BektopHoe
yMHOXeHHE BekTopoB. CBOWMCTBa BEKTOPHOTO YyMHOXeHHUA. [IpsMoyrosbHas
cHUcTeEMa KOoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3noxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TE€OMETPUYECKHUX
3ajad.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (Quryp.
OO6mue cBoicTBa JBWXXKEHUM. Buipl ABUXKEHUN: MNapajulebHBI MEpEeHoc,
LHEHTpaJbHas CHUMMETPHS, 3€pKajlibHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogobus. [Ipsmast u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YUYUEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxaanckoe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00ImecTBa,  TMPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoIeAYp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTN4YecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKOMN IpakHaHCKOW HMIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTHMKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOTusX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUIUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JOCTHKCHUW HAYKH M JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIErO;

4) 3cTeTHYECKOE BOCIIUTAHME:

3CTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAS 3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHH, pacCyKICHHUI, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

chOpPMUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIEITEILHOCTHIO;

6) TpynoBoe BocmUTaAHHE:

TOTOBHOCTh K TPYIdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnmuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccun W peanu30BBIBATH COOCTBEHHBIC JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, IOHUMAHHE BIMSHUS
COLMAIbHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HaAHUE TTI00ABHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUCHTAIUS
HA TPUMCHCHHE MAaTeMAaTHYECKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXarUel Ccpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICJICTBUI [ OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH W  OOIIECTBEHHOW  MPAKTUKH, IIOHUMaHUE
MaTeMaTHYeCKOW HayKHW Kak cdepbl 4YeloBEeYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUSA M 3HAYUMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MAaTE€MaTHKH W MaT€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIIATH MNPOCKTHYK) W HCCIEIOBATEIbCKYI JIESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBblie jjoruueckue aeiicTBUA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MOHATHSIMH, (POPMYJIUPOBATH
olpesieNICHUs MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIaCCU(UKALINY,
OCHOBAHMS J1s1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAJIN3A;

BOCIPUHUMATh,  (OpMyJIHMpoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIABJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS
B (hakTax, AAHHBIX, HAOJIIONEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IJis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MMPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHHUS U BBIBOJIbI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢ y4eToM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:



UCTIONb30BaTh BOMPOCHI KAaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEIHPHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, MCCIIEIOBAHNE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAOJIIONEHMS, UCCIENIOBAaHMS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKe BBIABUTATH
IPEIONI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITh JeOUIIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOMUMBIX NIl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa4H;

BbIOMpaTh HH(OPMALIMIO U3 UCTOUYHHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CUCTEMATHU3UPOBaTh W HWHTEPIPETHPOBATh WMHGOPMAIMIO PaA3IUYHBIX BHUAOB U
dbopM npeacTaBICHHUS;

CTPYKTYypUpOBaTh HMH(OPMAIINIO, TPEACTABIATh €€ B Pa3IU4YHBIX (PopMax,
WUTIOCTPUPOBATh TpaUyueCcKH;

OLICHHBATH Ha/IEKHOCTD uHbOopMaIuu o CaMOCTOSITEITLHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIe 1eHCTBUSA

OO0menne:

BOCIPUHUMATh U (HOPMYIMPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh IMOSACHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOMl TeMBl,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALEJIEHHbIE Ha IIOMCK
pELIEHUs], COIMOCTABISATh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTHX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTaThl PEUICHUS 3a1a4y, DKCIIEPUMEHTA, UCCIEI0BaHMUs,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMar BBICTYIUIEHHA C Y4YETOM 3ajad
IPEe3EHTAlMU U OCOOEHHOCTEHN ay IUTOPHUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4€TOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedyieKCHMM  KaK  OCO3HAHMS
COBEPIIIACMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIhTATOB, BIIAJICTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

PeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IIEIU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTKEHUS WIIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYAITLHON
paboThl TpU pEHIeHUH Y4YEOHBIX 3aja4y, MPUHUMATh I1I€Jb COBMECTHOM
NESTENBHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOM PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh TMPOIECC M pe3yJbTaT paboThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboTel (0OCyxkmeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HWHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHUCTBUSA C JIPYTMMU 4YJI€HaMH KOMAaHIbl, OIICHUBATh
KadeCcTBO CBOETr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICUCTBHUS.

HPEJMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayIUuTCs:

e CBOOOJHO ONEpUPOBaTH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHny 3a7a4 ¥ MpOBEJACHUN MaTeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ady;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHSTUSIMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIYy MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHbl MHOT'OTPAaHHUKOB (IpH3Ma,



nupamuaa, NpsSMOYroJIbHBINA Napauienaenunes, Kyo0);

KIacCu(UIMpOBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS IS
KJ1accupUKaInu;

CBOOOJTHO  ONEPUPOBATH  TMOHSTHUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJTHSTH napajuieNbHOe, [EHTpaJIbHOE " OpPTOTOHATIBFHOE
MPOCKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIONHITH MU300paKeHUsT QUTYp
Ha IJIOCKOCTH;

CTPOUTH CEUEHHS MHOIOTPAaHHUKOB PA3IMYHBIMU METOJIAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMua), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOHO OMEpPUPOBATH MOHITHIMH: CHMMETPHUSI B MIPOCTPAHCTBE, LIEHT),
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHMMETPUHU
burypsr;

CBOOOJITHO OTEPUPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JICHCTBHSI HAJl BEKTOPAMHU;

pemaTe 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU W
HAXOXJCHUE TEOMETPUUYCCKUX BEIWYWH, TMPUMEHSST W3BECTHBIC METOJIbI
P PEIICHUH MAaTeMAaTHYECKUX 3aJ1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

NPUMEHATh TPOCTEHIINE TMpOTrpaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 33]1aY;
U3BJICKaTh, NPEOOPa30OBbIBATE U HMHTEPIPETUPOBATH HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

NPUMEHATh TOJYYCHHBIE 3HAHUS HAa TIPAKTUKE: CPaBHUBATh U
aHAIM3UPOBATH PEATbHBIC CUTYAIlMH, MPUMCHATh M3yYCHHBIC MOHSATHUS B
npolecce IOMCKAa pEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHOU
npoOiemMbl, MOJENUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
WCCIIEJIOBATh MTOCTPOCHHBIE MOJENH C MCIOJIB30BAaHUEM T€OMETPUUYECKUX
NOHATUNA W TEOpeM, ammapara anreOpbl, pemaTh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITUINH;

UMETh TpeACTaBICHUSI 00 OCHOBHBIX AdTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOy4Jaronuiicsi Hay4uTCs:

CBO6OI[HO onecpupoBaTb HNOHATUAMH, CBA3AHHBIMHU C HHHHHI{pH‘IeCKOﬁ,



KOHUYECKOM U c(epruyeckoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYECHHUS;

ONEPUPOBATh MOHITUSAMHU, CBI3AHHBIMU C TE€JIAMH BPAILCHUS: [UIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U 1Iap) u
O0OBACHATH CIIOCOOBI MOJIYYEHUS TEJI BPALICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIONI0KEHUE CHEPDI U MIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
F€OMETPUYECKHX TeJ C IPUMEHEHUEM (POpMYII;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIIUSMHU Tell
BpalieHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpaIICHMUS;

BBIYKCIIATh COOTHOILICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
IIOJIOOHBIX TEI;

u300pakaTth u3y4aemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEpaIM HaJl BEKTOPAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
penaTbh reOMETPUUYECKHUE 3aa4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH 0 IUIOCKOCTH, B
1[EJI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METOA MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSA3AaHHBIMH C JIBHOKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUI;

BBITIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs IMpU
napajijieIbHOM — [EpPeHOCe, LEHTPAIbHOM CHUMMETpPUHU, 3€pKaTbHON
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEYEHUs LIMIMHIpa
(mapaJyieabHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuieNibHbIe
OCHOBAHUIO U NPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUN: METOJ CJEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHE YTBEPKACHMUS;



MPUMEHSTh TeoMeTpudecKkre (aKThl JJIsi pPElICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHMS 3a/I1aHbI B SIBHOW 1 HESIBHOM (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaXO0XJICHUE TEOMETPUUECKUX BEIUYMH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY;

IIPUMEHATh  [IOJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPAaBHUBATS,
aHAJIM3HUPOBATh U OLIEHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA  PELICHUS
MaTteMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATh ITOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHSATUH U TEOPEM,
anmapara anreOpbl, penaTh MPAKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUYECKUX BEIUYNH;

UMETh TIpEACTaBlICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpamMMmsl Bcero Konrpoapire | - Tpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue NpsMbIX B 6 |
MIPOCTPAHCTBE
3 [TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHI[I/IIny'IHpHOCTB MPSIMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl ¥ paccTOsSHUA 16 1
MHoOrorpaHHuK" 7 1
Bekropsl B IpocTpaHCcTBE 12
2 HOBTOPeHI/Ie, 00o011eHue U cucTeMaTH3anus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KJTACC

KosmmuectTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabnblie | Ilpakruueckue
NPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 AHaJIMTUYECKasi TEOMETPUS 15 1
) [ToBTOpEHwMe, O606H.I€HI:I€ u L5 1
CUCTEMaTH3aIl1s 3HAHUM
3 OOBEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTU U O0BEMBI 9 1
KpPYIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHwME, 0606H.IGHI:I€ u 17 )
CUCTEMaTH3aIlis 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoTsbI

Jlara
U3y4eHust

DJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaJlieIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMasi,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
NpaBUjIa U300paKEHUSI HA PUCYHKE
MJIOCKOCTH, MapalIeIbHBIX MPSIMBIX
(0Tpe3koB), cepeuHbl OTpe3Ka

IousTus: MNEPECCKAIOIMECA IITIOCKOCTH,
MEPECCKAOIIMEC IpsAMas U IMJI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[MousTHSA: TIepeceKaroIuecs MI0CKOCTH,
MepPECeKAIOINECs PSIMasi U TNIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHuE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBbEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciaencTBrs U3 HuX. CriocoOBI 3aaHus
MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS PSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0OpaxeHue nepecedeHust
MOJTy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH LIBETAMU

11

N300pakeHne ceueHuii mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YepPe3 UX
pé6pa. N3o0paxkeHue nepecedeHust
MOJTy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHH Pa3HbIMH LIBETAMU

12

N300paxenune ceueHunii nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YepPe3 UX
pé6pa. N3o0paxkeHue nepecedeHust
MOJTy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MIOCTPOSHHBIX CEUEHHUH pa3HBIMH LIBETAMU

13

N300paxenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT YepPe3 UX
pé6pa. N3o0OpaxeHue nepecedeHust
MOJTy4YEHHBIX TUIOCKOCTeH. PackpamBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

14

Merton cneoB AJist MOCTPOSHUS CeUEHUN

15

MeToa cae0B st ITIOCTPOCHHUA CEUYCHMH.




CaoiicTBa nepece4eHnil MpsIMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHuil PsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 1IAaroB
MMOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YepTeKel U 3aMuch 11aroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenunii B nmupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MTOCTPOCHHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MIPONOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Menenasi. PacueTsl B ceUeHHsIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUN

23

KonTponbHas padora "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTse. CKpenBaronmecs
npsaMsble. [Ipu3Haky ckpeluBaronuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPAMOU, IIPOXOMSILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIE)KAIIEH HA JaHHOU
npsaMoH. JlemMma o nepecedeHuun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamiensHOCTB Tpex npsMbIX. TeopeMa o
TpEX MapajuleNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MTPSAMBIX

27

[TapamiensHOE IPOEKTUPOBAHKE.
OcHOBHBIE CBOICTBa MapajIEIbHOTO
pOeKTHpOoBaHus. M300paxeHne pa3HbIX
¢buryp B mapaienbHON IPOEKINN

28

[lenTpanbHas npoekus. Yo ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ
MEXIy NPSIMbIMU

29

3amaun Ha JOKA3aTEIHLCTBO U
HCCIIEIOBAHNUE, CBSI3aHHBIE C
PacIoJIOKEHUEM TIPSMBIX B TPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH NPSIMOU U IIJIOCKOCTH.
CaoiicTBa napajuieIbHOCTH PSIMOU 1




IIJIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BEIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIC C
[1apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, NIPOXOIAIIETO Yepes
JAHHYIO MPSMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLIEHUN

33

[TapannenbHas IpoeKLus, IPUMEHEHUE
IUIS IOCTPOCHUSI CEYeHHH Ky0a U
napaienenunena. CBoicTBa
napajuieNienunena u IpusMbl

34

[TapannensHbie muockoctu. [puznaku
MapajuIebHOCTU ABYX TUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{SIHIGfI
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

36

CaolicTBa napamuieabHbIX INIOCKOCTEN: O
[1apaJUIEIbHOCTH IPSMBIX IIEPECCUCHUS
IIPU IIEPECEUYECHUH JIBYX M1APAJUIEIIBHBIX
IIJIOCKOCTEMN TpeThen

37

CBoiicTBa mapanenbHbIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajiebHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSAMOI ¢
JBYMsI apalJIebHBIMU MJIOCKOCTSIMH

38

IToBTopenue: Teopema Ilubaropa Ha




IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYTOJILHOTO
napaiesnenumnena

41

Brruncnenue UMH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM I1apajuleIIeuIIe e

42

[lepneHIUKyISIPHOCTD IPSIMON U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSMON U
IIJIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPAMOUN 1
wiockocTu. [Ipu3nak
NEePHIEHIUKYISIPHOCTH MPSMOUN U
MIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM, IPOXOSIIeH
4yepe3 TOUKY MPOCTPaHCTBA U
MEePHEHAUKYISPHON K INIOCKOCTU

45

[1moCcKOCTH M EPIIEHINKYJIIIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

46

I1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[leprieHAUKY ISP ¥ HAKIOHHAS.
ITocTpoenne nepneHuKyIspa U3 TOUYKU Ha
PSIMYIO

48

[lepnieniuKyIslp ¥ HAKJIOHHASI.
[TocTpoenue neprneHauKyspa U3 TOYKUA Ha




MIPSAMYIO

Teopema 0 TpEX NMepneHAuKyIIpax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tp€x nepneHANKYISIpax
(npsimast m oOpaTHas)

51 Yron Mexay CKpeluBarOIUMHUCS
IPSIMBIMU
[Touck nepneHauKyJIIpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHAUKYJISPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE NPOCKTUPOBAHKE
ITocTpoenue ceueHuit Kyoa, IpU3MBl,

54 MPaBWILHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKIINH
ITocTpoenue ceuenuii kyba, NpU3Msl,

55 [IPaBUJIILHON IUPAMUJBI C TIOMOILIBIO
OPTOTrOHAJIBLHOMN MPOEKIIUU
CummMeTpusi B IPOCTPAHCTBE

56 OTHOCHUTEJBHO MIOCKOCTH. [Tnockoctn
CUMMETpPUI B MHOTOTpaHHHUKAX

57 [Ipu3HaK nepneHANKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUN

53 IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUM OT TOYKH J0 IIIOCKOCTH

60 CriocoObl OMyCTUTh NEPHEHAUKYJIISAPDI:

CUMMCETpPUA, CABUT TOYKHU I10




MapajuIeIbHON IPSIMOU

61

CrBur 1o HenapayIeIbHOU MPSMOH,
M3MEHEHUE PACCTOSHUM

62

KonTponbhas padota "B3aumnoe
PacmojoKeHUe MPSMBIX U TIOCKOCTEH B
npoctpaHcTae"

63

IToBTOpEHME: Yroy MeX 1y NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yroy MExXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckre METObI BBIYUCICHUS
yrila MeXAy MPSMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB IBYTPAHHOTO yriia

67

[lepnenukynsipHble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJIAPHBIX IITIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISIpHOCTH
IJIOCKOCTEM; TEOpeMa O MPAMOU
IepecedYeHus ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyrosbHbIM Napauienenunen; Kyo;
U3MEpEHUS, CBOMCTBA IPSMOYTOJIBHOTO
napaiesienumnena

70

Teopema o0 TMaroHany MPSAMOYTOJIBLHOTO
napajuieJienuIe/1a U CJIeICTBUE U3 Heé




71

CrepeomeTpuuecKkue u IpUKIaaHbIC
3aJla4¥, CBS3aHHBIC CO B3AMMHBIM
PACIIOIOKCHUEM MPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napajenbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIIUXCS MIPSAMBIX, PACCTOSIHUE
MEXKy CKPEILHUBAIOIUMUCS IIPSMBIMU B
IIPOCTBIX CUTYALUIX

74

Paccrosgane ot Toukn J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brruncnenue paccTosHANA MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYJIIPHON IIIOCKOCTH

76

TpéxrpanHblil yrosi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77

DneMeHTHI CPEepPUIECKON TeOMETPHUH:
reoJIe3NYECKUe JINHUYU Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JIeMEeHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMuaa

81

[Tpusma. [Ipsimast u HaKJTOHHAS IPU3MBI.




[IpaBunbHas npusma

[Ipsimoii mapannenenunesn,

82 MPSIMOYTOJIBHBIN Mapasienenurnes, Kyo !

23 Brimykisie MHOTOTpaHHUKH. Teopema |
Ditnepa
Brimykisle MHOTOrpanHuky. Teopema

84 Olinepa. [IpaBunbpHbIe U TOTYNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtpomnbHas pabora "MHororpaHHUKHN" 1

26 [ToHsATHE BEKTOpA HA IJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [IpaBuno mapasienenumnena 1

90 YMHOXKEHUE BEKTOpa Ha YUCJIIO 1
PasnoxxeHne BekTopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1

93 Boruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1

98 O06o0meHne 1 cucTeMaTu3aus 3HaHUN 1

99 O06o011ieHne 1 cucTeMaTu3aus 3HaHU| 1




100 HToroBast KOHTpOJIBbHAS paboTa 1
101 Hroroas koHTpoabHas paboTa 1
102 O0001IeHre ¥ cHCTeMaTU3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJTACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Hara undposbie
Ne ni/m | Tema ypoka KonTtpoasubie | IlpakTudyeckue
Bcero u3ydeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl

1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1

Ha IJIOCKOCTH U B MpOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe |

MIPOU3BEIC€HHE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria 1

MEX/y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH, 1

MPOXOJIAIIEH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE MJIOCKOCTH, HOPMaJb, 1

ABHEHMHE IJIOCKOCTH B OTPE3Kax

y
7 BektopHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MpOrpaMMHUPOBAHUE
9 JIuHeiiHbIe HEPaBEHCTBA, TUHEUHOE 1

MpOorpaMMHUpPOBaHUE
10 AHaJIUTUYECKUE METObI pacuéra yria 1

MEXKy NPSMBIMUA B MHOIOTPaHHUKAX
1 AHaNUTUYECKHE METO/bI pacyéTa yria |

MEXy IIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUYKHU JI0 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnexnue paCCTOHHI/Iﬁ OT TOYKH A0

13
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHui OT TOYKU 10
IUIOCKOCTH B NIPaBUJIbHOW IMpaMKJIe

15 KonrponsHast pabora "AHanuruueckas
reomeTrpus”

16 CeueHust MHOIOIpaHHUKOB: CTaHJapTHbBIE
MHOTOTpaHHUKU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS NIPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsSMbIE U TNIOCKOCTH:
IapauIeJIbHbIE CEYECHMUS

20 [TapasnenbHble NPsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI
[TapasnenbHble NPsIMBIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIMBAIOIIUMHUCS
MPSIMBIMH
[leprienauKynsgpHBIE NIPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Naphbl
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
[leprienauKynsgpHbIE PSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIISIpax

24 [TepneHquKynsIpHBIE IPSAMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHUA OJIMH B
MHOTI'OrpaHHUKax

25

[ToBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (POPMYJIbI TS
IoIaiel, COOOpaKeHHSI TOT00MS

26

[ToBTOpeHue: miomanm
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomaaen, cooopaxeHust moa00us

27

[ToBTOpEHME: TIOMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIs
TJI0Ia e, COOOpaKeHHSI TIOI00MS

28

[Tnomaau cedeHuii MHOTOTPaHHUKOB:
TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUS MOI00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IUJIOIIaAN TOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaXKCHHUsI MTOA00MS

30

Kontpoinbnas padota "[loBropenue:
MHOT'OTPaHHUKHU, CEYEHUS
MHOIOTpaHHHUKOB"

31

0O065BEM Tema. O0BeM IPSIMOYTOJILHOTO
napauiesienumnea

32

3amaum 00 yaBOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIUH yria

33

CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00BEMOM MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

HpI/IKHaI[HBIe 3aJa4u, CBsA3aHHBIC C




BBIYUCIICHHEM 00BEMA IPSIMOYTOJIBHOTO

napasuienenumneaa

35 O06BEM npsMoit TPU3MBI

16 CrepeoMeTpHuuecKre 3aJauu, CBI3aHHbIE C
BBIUUCIIEHUEM 00BEMOB IPSAMOM MPU3MBI

37 [Ipuknansble 3a1auu, CBSI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruncnenue 06bEMOB Tell C TOMOUIBIO

38 ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBbI
Beruncnenue 06bEMOB Tell € IOMOULIBIO

39 onpenenaéHHoro uHaTerpaita. Oobém
MUPaMUIbI

40 ®opmyna 06bpéMa upamuIel. OTHOIIEHHE
00BEMOB UpamMu ¢ OOLIUM YIJIOM

A1 dopmyna 06béMa nmupamuisl. OTHOILIEHHE
00BEMOB MMUPAMHUJ C OOLIMM yTIIOM

4 CrepeoMeTpHUeCKHE 3a]1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpUueCKUE 3aJa41, CBA3aHHbIE C
o0BbEMaMH MUPaMUIbL
[Ipuknanueie 3anaun mo Teme "OO0bEMBI

44 ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOMN
IIPU3MBI

45 UKJIaHbIE 337a4H 110 TeMe BEMBI
IT "O6
Ten", CBA3aHHbIE C 00BEMOM HPAMUIBI

46 [Ipumenenne 00bEMOB. Briunciienue

PaCCTOSAHUA A0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 |
MHOTOTpaHHHUKa
Hunuuaapuyeckasi MOBEPXHOCTb,

48 o0pa3yronme MUIHHIPUISCKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoil UIUHID.
[Tnomaap MOBEPXHOCTH MUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3ytoime
KOHHYECKOU MoBepxHOCcTH. KoHyC

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaapr 60KOBOM TOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa
CrepeomeTpuuecKue 3a1a4i Ha

56 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MTOCTPOCHHUEM CEUEHUN UIMH]PA, KOHYCa

57 [Ipuknaguelie 3aa4n, CBI3aHHbBIE C
HATUHAPOM

53 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C
UTAHIPOM

59 Cdepa u map




60

ITepeceuenue cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTero. Kacanue mapa u cdepst
IUIOCKOCTBI0. By u m3o0paxkenue mapa

62

VYpasuenue chepsl. [Inomans chepsl u eé
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeoMeTpuueckue 3aaa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO

65

CrepeomeTpuyecKue 3a/1aui Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOSHUEM MX CEUEHHH TIOCKOCTHIO

66

[TpuknanHbie 3a/1a4u, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Pazauunnie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U
MHOT'OrpaHHUKOB

69

3anaun o reme "Tena 1 MOBEPXHOCTH
BparieHus"

70

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"




71

KonTponbHast padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O06wém nnnunapa. Teopema 00 00bEMeE
IPSAMOTO LUIUHAPA

73

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenaéHHoro uHTerpaiga. Oobém
KOHyca

74

TTimommaam OOKOBOH U TIOTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHUEM 00bEMOB IIWIIHHIPA,
KOHyca

76

[Ipuknagueie 3agaun mo Teme "OO0bEMBI U
IJI0ILIa 1M TOBEpXHOCTEN Ten"

77

O06bEM 1Iapa 1 MapoBOTro CEKTOpa.
Teopema 06 06bEMe mapa. [Tnomans
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