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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o reomerpun Ui oOywaromuxcs 10 kimacca
pa3paboTaHa Ha OCHOBE CJICAYIOIIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®3-273 «O06 obpazoBanuu B Poccuiickoit deaeparium»

2. @epaepanbHBI  TOCYJApPCTBEHHBIH  0Opa3oBaTENbHBIM  CTaHAAPT
CpeaHero oo1ero oopa3oBaHus;

3. ®enepanpHas paboyas mporpaMma CpeaHero o0mero oopa3oBaHus 1Mo
MaTeMaTuKe (yriryOJIEeHHbIA YPOBEHB)

4.  VYwuebnsrit mnan MBOY «KapcoBaiickast cpeqHsis IIKOJIay,
5. Ilporpamma Bocniutanusa MbOY «KapcoBaiickas cpeansis mKoJia

['eomeTpusi siBNsieTCSl OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
oOmero oopa3zoBaHus, TaKk Kak 00ECIeYMBaeT BO3MOXKHOCTh U3YUYECHHS JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOTO IMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHE,  GopMHUpyeMOoe  TMpU  W3YUYEHUU
O0Oy4YaromMUMHUCS MOHATUINHBIX OCHOB T'€OMETPHUH, NPH J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETOYKH JIOTHUYECKUX YTBEPKICHUM MPHU PELICHUH T€OMETPUYECKUX
3aJla4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCSL TIPU PEIICHUU 33/1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

[lenb ocBOeHUs TporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN OOydYaromuxcs Mpu
M3yYEeHHH T€OMETPHUH, KaK COCTABIIAIOIICH MpeaMeTHON oOmacTu «MaTeMaTuka u
nHpopMaTrka»  4yepe3  OOeCIeYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACUCTBUM,
crienu(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJISI YCIEUTHOTro MPodheCCUOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIOJIb30BaHUEM MAaTEMATHUKHU.

[IpuopuTeTHBIMU 3aadyaMu Kypca TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaACHIMPSIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciMpeHue MpeCcTaBiIeHUs O TeOMETPUU KaK 4acTH MUPOBOM KYJbTYPhI U
dhopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIUMX OINKUCHIBAaTh U HU3Yy4aTh
pa3HbIC SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MMOHATHIHOTO arapara mno pa3iaeiy
«CrepeoMeTpus» yueOHOro Kypca T€OMETPHH;

dbopMupoBaHUE€  YMEHHS  BJQJIeTh  OCHOBHBIMM  TOHSTHAMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;



dbopMupoBaHHE YMEHHUs pacllO3HaBaTh Ha YepTekax, MOACIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TeOopuil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKICHUN;

dbopMupoOBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [IOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHUS CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dopMUpOBaHHE TMpPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTelbCTB  IpHU
000CHOBaHMY MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B ITPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTyaIbHBIX M  TBOPYECKUX
COoCcOOHOCTEM 00yuaroumxcs, M03HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHATIBHOM TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JIPYTHUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJTbHBIX CHUTYallMil, UCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusoTcs: «[IpsiMble W TMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTENIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON paboueit
POTPaMMBbI, pacHpeNeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHUecs
oOpamiajuch  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHUSIMU U HaBBIKAMHU MOCJIEIOBATENBHO U MOCTYIATENBHO, C
COOJIIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00yUYalOIIUXCsl, pACIIUPss U yrayOsss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHJAMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YrIyOJIE€HHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIONICH yueOHoro nmpeamera «MaTteMaTHukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKECHUI0 H3YUYEHUs MaTEeMaTHKU C
yuétoMm BbIOOpa Oyaymiel npodeccuu, odecrneunBas MPEEMCTBEHHOCTb MEXAY
oOuM 1 ipodeccHoHaTLHBIM 00Pa30BaHUEM.

Ce:3b ¢ npocpammou 60CnumaHus

Peanuszanus neparorndeckMMu paOOTHUKAMU BOCIUTATENLHOTO MOTEHIMAIA
YPOKOB MaTEMAaTHUKH MPEATIONAraeT CleayoIIee:

- YCTaQHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHUM MEXIy MeAarorndyeckum
pabOTHUKOM U OOYYarOIIMMHCS, CIIOCOOCTBYIOMIMX TMO3UTUBHOMY BOCHIPHUSATHIO
oOydaromMMucss  TpeOOBaHMI W  MpochO  MENarornyeckoro  pabOTHHKA,
OPUBJICYCHUIO KX BHHUMaHHUA K OOCyXJaeMol Ha Yypoke HHpopmauuu,
aKTUBU3ALIMY TTO3HABATENIbHOM J1EATEIbHOCTH;

- 1oOyx/1eHre oOyJaronuxcsi coOIr01aTh Ha YPOKE OOUIENPHUHSITHIE HOPMBI
MOBEJICHMSI, MpaBUiia OOIICHUSI CO CTapIIMMHU (TIearornYeCKuMU pabOTHUKAMK) 1
CBEpCTHUKaMH  (OOy4YarolmMMHCS), TPUHLUMUNBI  Yy4eOHONW  TUCHMIUIMHBI U
caMOOpraHu3alluu;

- TpUBJIEYEHHWE BHHMMAHHUA OOYy4alOUIMXCSd K LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YPOKax SIBIICHUH, OpraHu3anus ux padoThl C MOTydyaeMOi Ha YpOKe
COLIMAJbHO 3HAYMMOW uH(MOpManmeld — WHUIMHPOBAHHE €€ O0OCYXKIeHus,
BBICKA3bIBaHUS 00YYAIOIIMMHUCSA CBOETO MHEHHMSI IO €€ ITOBOJY, BHIPAOOTKU CBOETO
K HEM OTHOILICHMS;

- HCIIOJIb30BAHME BOCHUTATENBHBIX BO3MOXKHOCTEHM coaepxaHHs y4eOHOTo
npeaMeTa uepe3 JIEMOHCTpAIUI0 OOydaroluMCsi TPUMEPOB OTBETCTBEHHOTO,
IPa)XXTaHCKOTO TOBEACHUS, MPOSBICHUS YEIOBEKOMIOOUS M M00pOCepaeyHOCTH,
yepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHMs, 3a1ad Uil pelIeHHUS,
npoOJIEMHBIX CUTYalUH A7t OOCYKJCHHS B KJ1acce;

- MIPUMEHEHUE Ha YPOKE MHTEPaKTUBHBIX (POPM pabOTHl C 0OYYAIOIIMMUCS:
WHTEIJICKTYyallbHBIX ~ WTP, CTUMYJIHPYIOMIMX TO3HABATEIHHYIO  MOTHBAIUIO
oOyJarommxcs;, AUIAKTUYECKOTO TeaTpa, TAe IMOJyYeHHbIE Ha YpOKe 3HAHUS
OOBITPBIBAIOTCA B TeaTpPaJbHbIX MOCTAaHOBKAx; JAMCKYCCHUH, KOTOpbIE JaroT
OOy4aroluMcsi BO3MOXKHOCTb MPUOOPECTH OMNBIT BEJIEHUS KOHCTPYKTHUBHOTO
JMasiora; TPYIIOBOW paboThl WM paboThl B Mapax, KOTOpPhIE y4aT KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C APYTUMU JAETbMU;

- BKJIIOYEHUE B YPOK UTPOBBIX MPOLELYP, KOTOPhIE MOMOTAIOT MOJIEPKATh
MOTHBALIMIO OOYYAIOUIMXCS K IMOJIYYCHHUIO 3HAHHUM, HaJTaKWBAHUIO TMO3UTHUBHBIX
MEXKIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, IMOMOTal0T  YCTaHOBJIEHUIO
no0OpoxenareabHol aTMoc(hepsl BO BpeMsl YpOKa;



- opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUaIOIINXCS
HaJl UX HEYCHEBAIOIIMMH OJHOKIACCHUKAMM, NAIOIIEr0 UM COLMAIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA U B3ANMHOW MOMOIILIN;

- VHUIUUPOBAHME M TONJEPKKA HCCIENOBATEIBCKOW JIEATEIBHOCTH
oOyyaroluxcs B paMKax peaju3allid WUMU WHIUBUAYAIbHBIX M TPYIIIOBBIX
UCCIIEJOBATEIbCKUX  IIPOEKTOB, YTO JacT OOydYaloIUMCS  BO3MOXHOCThH
NPUOOPECTH HABBIKM CaMOCTOATEJIBHOTO PEUIEHUS TEOPETHYECKOW MpOOJIEMBI,
IeHEpUPOBaHUS U OPOPMIIEHHS COOCTBEHHBIX UJIEH, YBAKUTEIBHOIO OTHOIIEHUS K
qy)KUM UaesiM, OQOpMJIEHHBIM B paboTax JApyrux HcCCienoBaTeNneld, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS NIEPE]] ay ITMTOPUEH, apryMEHTHUPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3PECHUSL.

Ha wusydyenue yuebHoro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegeno), B 11 kiacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
[apajulelIbHble U CKpeluMBarolmuecs npsmeie. [IpusHaku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, APAIUIENBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKIy NMPSAMBIMH B IIPOCTPAHCTBE. llapaiienbHOCTh MIIOCKOCTEN: NapajuieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNAPAIIEIBHBIE W MEPHECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBHIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXIpaHHbIi U MHOTOI'PaHHbIE YIJIbI.
CBoiicTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yrima. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronpHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpDAaHHUKH: IIpaBUJIbHAS IIpU3Ma U
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IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHs: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpaleHus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Mapajienenuneaa M ciueactsus u3 Heé. OObEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
LWIMHApP, ONHCaHHas oOKojo IwuHapa. llepeceyenne cdepsl M mapa c
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miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHyca, Iuiomanas chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUS LUIIMHIpA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHHUIO U MPOXOSIINE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucrema KoopauHat B mpoctpancTBe. KoopamHatel Bektopa. Paznokenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpHU PEUICHUH TeOMETPUUYECKHUX
3aaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIMCKOM MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOW IesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBAaHMs 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTb U  MOPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JleJIaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AKJIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;
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BbIOMpaTh crmoco0 pelmieHusi ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIecca, a TaKKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
peleHns, CONOCTABIATh CBOM CYXACHUA C CYXICHUSAMHU APYIMX YYACTHUKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KakK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mMpU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TpynmoBbIX ¢opmax paboThl (0OCykaeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHnn 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 3a]1aY;
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KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMud B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HPSIMOH U
IUIOCKOCTBIO;

CBOOOJIHO OIIEPUPOBATH MOHATHUAMMU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIPU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBINA apajuieenunesn, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMs  JUIA
KJIaCCU(PUKaLUY;

CBOOOJHO  OMNEpUpPOBATh IMOHATHSIMH, CBS3aHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajyIeIbHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBaHKUE (UTYp Ha IJIOCKOCTh, BBINOJHATH U300paxkeHUs puryp
Ha IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
MUpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpPMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTD,
OChb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U INIOCKOCTb CHMMETPUHU
buryper;

CBOOO/IHO OINEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJIbI
IPU PEIICHUH MAaTeMAaTHYECKUX 3a]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEHIINE NPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBBIBATE U HUHTEPIPETUPOBATH HMH(POpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKaX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, PUMEHATh HU3YYECHHbIEC MOHSATUS B
npolecce TIOWCKAa PpEeHIeHHs MaTeMaTH4ecku  chopMyarpoBaHHOU
npo0JIeMbl, MOJEIMPOBATh PEAIbHBIE CUTYallUH Ha A3BIKE TI'€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAXO0XKJICHUEM I€OMETPUYECKUX BEIINYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U c(epruyeckod TMOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJTyYECHUS;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LIUIUHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB WM TEN BpAlllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBS3aHHBIMH C KOMOMHAIUMSAMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpAIllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OTIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKU IO TJIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
cBOOOJHO ONEPUPOBATH TOHATUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapaJyIeIbHOM ~ TEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJISI PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHSATh U3YUEHHBIC
IIOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHUS
MaTeMaTU4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHuss 00 OCHOBHBIX 3Tamax pPa3BUTHSI FEOMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBe/ieHHe B CTEPEOMETHIO 23 1 https://resh.edu.ru/subject/17/10/
5 BzaumHoe pacnosioxkeHue npsiMbIx B 5 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapaynenbHOCTH NPSIMBIX U TJIOCKOCTEN B 8 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 IleprieHIMKYIAPHOCTD NMPSAMBIX U o5 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VIJIBI H PACCTOSHHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOTPaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTRE 12 1 https://resh.edu.ru/subject/17/10/
3 [ToBTOpenue, 060061IeHUE U 5 https://resh.edu.ru/subject/17/10/
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
https: h.edu. bject/17/10
1 AHanuThueckas reoMeTpust 15 1 pefesh.odurufsubioe /1770
5 [ToBTOpenue, 0600IICHNE 1 15 1 https://resh.edu.ru/subject/17/10/
crucTeMaTu3auurs 3HaHUI
3 O6BEM MHOTOTPAHHHKA 17 1 https://resh.edu.ru/subject/17/10/
4 Tena BpammeHus 24 1 https://resh.edu.ru/subject/17/10/
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 https://resh.edu.ru/subject/17/10/
KPYTJIbIX TEJ
6 JBroKenHs 5 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpenue, 060061IIeHUE U 17 1 https://resh.edu.ru/subject/17/10/
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

No Tema ypoka BCETO

1 OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNIOCKOCTH, apaJlIeNIbHBIX MPSIMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsiTHs cTepeoMeTpun: TOUKa, MIpsiMasi, MI0CKOCTh, IPOCTPaHCTBO. OCHOBHBIE

2 MpaBujia U300pKEHUSI HA PUCYHKE TIJIOCKOCTH, IMapaICIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHBI OTPE3Ka

3 [TonsTHs: mepecekaroecs MIOCKOCTH, IEpeceKaroIuecs npsimast U MiI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

4 [TonsaTus: mepecekaronmecs MIOCKOCTH, MEPECEKAIOIIUECS MPsIMas U TIIOCKOCTD; 1
MOJTYITPOCTPAHCTBO

5 MHororpaHHuKH, U300paKEHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINUX 00BEKTOB

5 MHororpaHHuKy, U300paKeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINUX 00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUU U TIEPBHIE CIEACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPHH U TEPBBIE cleACTBUS 13 HUX. CroCOOBI 3a/1aHuUs IPSIMBIX U 1
1ockocTell B mpoctpaHcTBe. O003HAUYEHUS MPSIMBIX U MJIOCKOCTEH
N300pakenue ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX

10 pédpa. N3o0paskeHne nepecedeHust MOIy4eHHbIX II0ckocTell. PackpammBanue 1
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [BETAMH
N300pakeHne ceueHuil nmupaMupl, Kyoa u MpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX

11 pEOpa. M300paxkeHne nepeceueHus MoJIyuyeHHbIX IIockocTeil. PackpamBanue 1
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETaMH
N300pakeHne cedeHui MupaMubl, Kyoa U TPU3MBL, KOTOPBIE TPOXOIST Yepe3 X

12 pEdpa. M300paxkeHne nepeceueHus MoJIydyeHHbIX IIocKocTel. PackpammBanue 1
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH 1IBETAMH
N300pakeHne cedeHuil MmpaMubl, Kyoa U PU3MBI, KOTOPBIE TPOXOIST Yepe3 X

13 pedpa. N3o0paskeHne nepecedeHust MOITy4eHHbIX II0cKocTell. PackpammBanue 1
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [BETAMH

14 Merton cnesoB it MOCTPOSHUS CeUSHU 1

15 Mertona cienoB i mocTpoeHus ceueHnit. CBoiicTBa nepeceueHui mpsiMbIX U 1
TUIOCKOCTEH

16 Meroa cnenoB s ocTpoeHus ceuyeHnid. CBOMCTBA epeceueHnid MPSIMBIX U 1
IIJIOCKOCTEN

17 ITocTpoenue ceueHuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue 1
BBIHOCHBIX YepPTEKeil U 3alUCh IAaroB MOCTPOCHUS

18 ITocTpoenue ceueHuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue 1
BBIHOCHBIX YepPTEKeil U 3alUCh [IaroB MOCTPOCHUS

19 [Toctpoenue ceuenunii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3nanue 1

BBIHOCHBIX qepTemeﬁ M 3aIMCh aroB MOCTPOCHUA




ITocTpoenue ceueHuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue

20 BBIHOCHBIX YEPTEKEW U 3aIlUCh 1aroB MOCTPOCHUS 1

21 [ToBTOpenue mnanumerpuu: Teopema o mMponoOpIHHOHATBHBIX OTpe3kax. [lomodue 1
TPEYTrOJIbHUKOB

99 [ToBTOpenue mnanumetpuu: Teopema Menenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX 1
yeprexax. Mcropus pa3BUTHS IJIAHUMETPUHN U CTEPEOMETPUN

23 Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus" 1

24 Bsaumnoe pacrnonoxenue npsmMbix B mpocTpaHcTBe. CKpeluBamuecs npsmble. 1
[Ipu3naku ckpemuBaromuxcs npsaMeix. [lapamiensHeie npsiMbie B IPOCTPaHCTBE
TeopeMa 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTHU IIPSAMOM NapaJlIeIbHOW JaHHON

25 MPSAMOH, IPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKAILEH Ha JaHHOU MPSAMOU. 1
Jlemma 0 mepecevyeHrur napauieIbHbIX IPSIMbIX IIOCKOCTHIO

26 [TapannensHOCTh TpeX NpsiIMbIX. Teopema o TpEX mapaienbHbIX NpsAMbIX. Teopema o 1
CKPEILMBAIOIINXCS MPSMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MapaylIeIbHOTO 1
MpOoeKTHpOoBaHus. M300pakeHne pa3HbIX GUTyp B MapajuIeIbHOMN MPOSKIUU

08 LlenTpanpHas NpoeKus. YTOJ C COHAIPABIEHHBIMA CTOPOHAMHU. YTOJI MEXKIY 1
MPSIMBIMU

29 3aauM Ha JOKa3aTeJIbCTBO M MCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE
[TonsaTHA: MapaIenbHOCTh NPSAMOM M INIOCKOCTU B IpocTpaHcTBe. [Ipn3Hak

30 NapaJuIeIbHOCTH MPSIMON M TNIOCKOCTH. CBONCTBA NapajlIeIbHOCTH IIPSIMOH U 1
IJI0CKOCTH

31 I'eomeTprueckue 3aaun Ha BBIYMCIICHNE U I0Ka3aTEIbCTBO, CBA3AHHBIE C 1
MapaJUIEIbHOCTHIO NMPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO MPSMYIO Ha YePTEXe U 1
MapayIeIbHOTO IPYroM npamoil. Pacuér oTHomeHum

33 [TapannensHas npoeKuys, IPUMEHEHHUE [T TOCTPOSHUS CeUeHHUH KyOa 1 1
napajutenenumnena. CBoNUCTBa MapajuieenuIesa u Ipu3Mbl

34 [TapannensHbie miuockocTy. IIpu3Haky mapanienbHOCTH IBYX MIOCKOCTEN 1

35 Teopema o mapanienbHOCTH U €IUHCTBEHHOCTH TUIOCKOCTH, TPOXOAIIEH yepes 1
TOYKY, HE IPUHAJIEKAIYI0 JAHHOM MUIOCKOCTHU U CIIEJICTBHS U3 HEE

36 CaolicTBa napamuieiabHbIX INIOCKOCTEN: O MAPAJIIENIBHOCTH NPSAMBIX IIEPECEUEHUs] IPU 1
[IEPECEUEHUH JIBYX MAapaAJIEIbHBIX IUIOCKOCTEN TpETheH
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax NmapauieIbHbIX MPSMBIX,

37 3aKJIFOUYEHHBIX MEX]y TapaJlJIENbHBIMU INIOCKOCTAMH; O MIEPECECUEHNUN TIPSIMOM C 1
JBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

38 [ToBTopenue: Teopema [Tudaropa Ha mrockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeIeIuIe /1a 1

41 Brruucrienue JUIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM HapaJijieNenuIee 1

42 [TeprieHANMKYASAPHOCTH NPAMON M TIOCKOCTH. [Ipr3HaK NeprneHIuKyIIpHOCTH MPSIMOI 1
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" IJIOCKOCTH

[TeprieHANKYASAPHOCTH NPAMON M TIOCKOCTH. [Ipr3HaK NepneHIuKyIIpHOCTH MPSIMOI

43
U IUIOCKOCTH

44 Teopema 0 CylieCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMOM, IIPOXOASILIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U NEPIEHINKYJIIPHON K IIIOCKOCTH

45 [110CKOCTH M NEPIIEHIUKYIIPHBIE UM NIPSMbIE B MHOIOTPaHHUKAX 1

46 [InocKkOCTH ¥ IEPIICHANUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

47 Ilepnennukynsap u HaknoHHas. [IocTpoeHKe epIEeHUKYIApa U3 TOUKHU Ha IPSIMYIO 1

48 Ilepnennukynsap u HaknoHHas. [locTpoeHue nepneHauKymsIpa u3 TOYKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHAuKyspax (mpsimast 1 0OpaTHasi) 1

50 Teopema o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHasi) 1

o1 VYroa Mexay CKpelMBaoIIUMHUCA PSIMbIMU 1

52 ITonck neprneHauKyISApHBIX NPSAMBIX C IIOMOILBIO IEPIEHANKYIISIPHBIX IIOCKOCTEN 1

53 OpToroHanbHOE IPOEKTUPOBAHUE 1

54 ITocTpoenue ceuenuit kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO 1
OpPTOTOHAJILHOM MPOEKIINH

55 ITocTpoenue ceuenuit Kyoa, Ipu3Mbl, IPaBUIBHOM MUPaMU/IbI C TOMOIIBIO 1
OpPTOTOHAJILHOM NPOEKINH

56 CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1ockocTn cummerpuii B 1
MHOTOTpaHHUKaX

57 IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TUNIOCKOCTHU KaK CIEACTBUE CUMMETPUHN

58 [IpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T paccTOSHUI OT TOYKH 10 TNIOCKOCTH 1

59 [IpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHANKYIISAPBI: CUMMETPUS, CIBUT TOUKHU IO MapajlieabHON 1
psAMON

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PacCTOSTHUI 1

62 KontponbHas pabota "B3anMHoe pacoyioskeHHe NpsIMbIX U MJIOCKOCTEN B 1
npocTpaHcTae”

63 [ToBTOpEHME: Yyroa MexXay NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOILHOM 1
TPEYroJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: Yroa MEXAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU B TPOCTPAHCTBE 1

65 I'eomeTpruueckue METOAbI BEIUUCICHMS YIIIa MEXKy IPSIMBIMA B MHOTOTpaHHUKAX

66 JIByrpanHb1i yroiy. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yria

67 IlepnenaukynspHele m10ckocTy. CBOMCTBA B3aUMHO NEPIIEHIUKYJISIPHBIX 1
IIJIOCKOCTEN

68 [Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN; TeOpeMa O IMPSMOM NEPECEUEHHUSI IBYX 1
IJIOCKOCTEN MEPIEHAUKYIISIPHBIX TPEThEH MIIIOCKOCTH

69 [IpsiMoyTonbHBIN Mapajuienenunen; Kyo; n3MepeHusi, CBOICTBA MPSIMOYTOJILHOTO 1
napajuleJIenunena

70 Teopema o nuaroHanan NpsAMOYIrOJIBHOTO MApAJIJIENIENIUIIEA U CIEACTBUE U3 HEE

71 CrepeomeTpruecKe U MPUKIAIHBIC 33/1a4H, CBI3aHHBIC CO B3aUMHBIM 1
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PACIIOJIOKCHUECM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpeLMBalOLIecs MpsMbIe, TapauIeIbHbIe IIOCKOCTH B CTaHJAPTHBIX

72 1
MHOTOTpaHHHKaX
73 [Tapa mapamienpHBIX MIIOCKOCTEH Ha CKPEUIUBAOIINXCS IPSIMBIX, PACCTOSIHHE MEXIY 1
CKPEUIMBAOIIUMHUCS MPSIMBIMHA B TIPOCTBIX CHTYAIIHASX
74 PaccrosiHre OT TOYKH /10 MIIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH 1
75 Brrauciienue paccTosiHUNA MEXIY CKPEIIMBAFOIIUMUCS MPSIMBIME C TIOMOIIBIO 1
MEPICHAUKYIISIPHOHN TIOCKOCTH
76 Tpéxrpanusbiii yroi, HepaBeHCTBA JJIs TpeXrpaHHbIX yriioB. Teopema [Tudaropa, 1
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJia
7 DneMeHTHI ChEePUIECKON TreOMETPHH: T€OAC3UUECKHIE IMHUN Ha 3emiie 1
78 KonTponbnas pabora "Yrisl u paccrosHus" 1
79 CucremaTtu3zanus 3HaHui "MHOrOrpaHHUK U €0 3J1€MEHTHI" 1
80 [Mupamuna. Buael mupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoii mapanienenunea, IpsiMOYToJIbHBIN Mapaienenumnes, Kyo 1
83 Brinyxiible MHOrorpanHuku. Teopema Ditniepa 1
84 Brimykiibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuiibHbIC U OTYIIPABUIbHBIE 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHuororpanHuku” 1
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIUX B OAHOH MIOCKOCTH 1
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mex, 1y BEKTOpaMU B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1
98 O0o0meHre M cucTeMaTH3aIs 3HaHUH 1
99 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1
100 HroroBas KOHTpoOJIbHAs paboTa 1
101 O0001IeHrEe 1 cucTeEMaTH3alus 3HaHUI 1
102 O06o001IeHre U cCTeMaTH3alus 3HaHUN 1
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