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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIIETCS OJHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIETrO
oOpa3oBaHUs, TaK Kak OOECIeuyrnBaeT BO3MOXKHOCTh M3YYEHHUS JUCIMIUIMH
€CTECTBEHHOHAYYHOM HAIPABIECHHOCTH M TMPEIMETOB T'YMAaHUTAPHOTO IMKIIA.
[TockonmbKy  JOTHYECKOE  MBINIIEHWE,  (QOopMHUpPyeMOe TP  H3yYCHUHU
OOyYarONIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUH, MPU JOKA3ATEIbCTBE TEOPEM U
MIOCTPOCHUM LETMOYKH JIOTUYECKUX YTBEPKIACHUN MPHU PEMICHUU F€OMETPUUYECKUX
3a7la4, YMEHHME BBIJBUTaTh U ONPOBEPraTh T'MIOTE3bl HEMOCPEICTBEHHO
WCMOJIB3YIOTCSL MPU PEUICHUU 33/1a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTH
bu3nUecKux 3aaau.

Llens ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpus» Ha yriayOoaéHHOM
YpPOBHE — Pa3BUTHE WHIUBHUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCA MpH
M3YYEHUHM T€OMETPUH, KAK COCTABJISIONICH mpeaMeTHO obnactu «MaremaTuka u
uHpopMaTrka»  yepe3  O0ecCleueHHEe  BO3MOXKHOCTU  MPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIOyOOKMX TEOMETPUYECKUX 3HAHUW U JIEWCTBH,
crenupUIHBIX TEOMETPUU, U HEOOXOAUMBIX ISl YCIIEITHOTO MPO(ECCHOHATEHOTO
o0pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJayaMU Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

paciIMpeHue MpeICTaBICHUs] O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPBI U

dbopMUpOBAHUE OCO3HAHUS B3aMMOCBS3UM TEOMETPUU C OKPYNKAIOIMIUM MHUPOM;
dbopMupoBaHHE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX (GUIypax Kak o
Ba)KHEUIIINX
MAaTEMATHYECKUX MOJIEIISIX, TO3BOJISIOIINX OMUCHIBATh U U3y4YaTh Pa3HBIE SABJICHUS
OKPY’KAIOIIEro  MHpa, 3HAHWE TNOHATHWUHOIO  ammapara [0  pas3lelny
«CrepeoMeTpuss» y4eOHOTO Kypca TeoMeTpuH; (popMHUpOBaHHE yMEHHUS BIAIETh
OCHOBHBIMU TTOHATHUSIMHU O TPOCTPAHCTBEHHBIX
dburypax 1 MxXx OCHOBHBIMH CBOWMCTBaMH, 3HaAHHE TeopeM, GOpMYyJ U yMEHHE HX
MPUMEHSITh, YMEHHUSI JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJIAPTHHIE CIIOCOOBI
pelieHus 3a1a4; GOpMUpPOBAHUE YMEHUS PACIIO3HABAThH HA YEPTEKaxX, MOJICTISAX U B
pEATLHOM MHPE
MHOTOTPaHHUKHA M TeJa BpAlllCHUS, KOHCTPYUPOBATh TN€OMETPUYECKUE MO/ICIIH;
dbopmMupoBaHr€e MOHUMaHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX Teopuid, (OpMUPOBAHNE TMOHUMAHHUS POJU AKCUOMATUKH TPH
MPOBEJCHUU PaCCYXKICHUM; (HOPMUpPOBAHHE YMEHHUS BIaJACTh METOJaMH
JIOKa3aTeJIbCTB U AJITOPUTMOB



pellieHusi, YMEHUS HUX NPUMEHATb, MPOBOAMTH JIOKA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ peUIeHHs CTEPEOMETPUUYECKUX 3a4a4 U 337a4 C MPAKTUYECKUM COJIEpKaHUEM,
dbopMHpoBaHUE TpPEACTaBICHUS O HEOOXOJUMOCTH  JOKA3aTelbCTB  MpHU
000CHOBaHUY MaTEMAaTUUYECKHUX YTBEPKJIECHUN U POJIU aKCHOMATUKH B IIPOBEICHUN
JIETYKTUBHBIX PacCyXJICHUN; pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUICKTYaTbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH O0OydYaromuxcsi, MO3HABATEIbHON aKTUBHOCTH,
UCCJIEIOBATENLCKUX YMEHUM, KPUTUYHOCTU MBIIUICHUS, WHTEpPEca K U3YUYCHUIO
reoMeTpuu; (opMuUpoBaHHE (PYHKIIMOHATILHOM TPAMOTHOCTH, PEJICBAaHTHOU
TE€OMETPHUH: YMEHUS

pacno3HaBaTh  MPOSIBJICHUS ~ TFEOMETPUUECKUX  TMOHATUH, OOBEKTOB  H
3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYallUAX U MPU U3YYCHUH APYTUX
y4eOHBIX MPEIMETOB, TMPOSIBJICHUA 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUS PEATbHBIX CHUTYallMid, HMCCIEAOBAaHUS TOCTPOCHHBIX MOJIEIICH,
MHTEPIIPETALNN TIOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIEPKAaTEIbHBIMU JTMHUAMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusitotrcs:  «lIpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BekTopel ¥  KOOpJIMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

CdopmymupoBannoe B PI'OC COO TpeGoBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEpKaTEIbHBIM JIMHHUSAM y4eOHOro Kypca, a
dopMUpOBaHHE JIOTMYECKMX YMEHHM pacmpeneisiercs He  TOJbKO IO
COJIEpKaTENbHBIM JIUHUSAM, HO U MO rogaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs PDenepanbHOl padboueit
IpPOrpaMMBbl, pacTpeAeNEéHHbIM 0 TOoAaM OOYYEeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUIIMATILHBIM BOTIpOCaM 00yYaronuecs
oOpaliaiuch HEOJHOKPaTHO. OTO  MO3BOJISIET  OpraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMHU U HAaBBIKAMH TTOCJIEIOBATEIHO U MTOCTYMATENBHO, C
COOJII0/IEHUEM MPUHLUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00yUaroluXCcsl, paciupsis U yriryossis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K H3Y4eHHMIO T'€OMETPUM Ha YIUIyOJEHHOM YpPOBHE MO3BOJISET:
CO3/1aTh yCIOBHS Al AU(depeHurnanuu o0yueHus, MIOCTPOSHUS MHANBU Yy aJIbHBIX
o0pa3oBaTeNIbHBIX MPOTPAMM, 00ECIICUUTh YIITYOIEHHOE U3YYEHHE TEOMETPUH KaK
cocTaBisitonIeil yuebHoro npeamera «MaTeMaTrkay; MOArOTOBUTH O0yUYarOIIMXCS
K MIPOJOJKEHHUIO U3yUEHUSI MAaTEMATUKH C y4ETOM
BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTh MEXIY OOIIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.



Ha wusyuenue yuebGHOro kypca «['eomerpus» Ha yriiyOJeHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hegenio), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeoMeTpud. Todka, 1npsimMast, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IIOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOE pAacnojio)KeHHE MpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroLIUecs,
IapajulesIbHble M CKpeIMBaroImuecs mnpsMble. [Ipu3HakM CKpemmBarOmMXCs
npsAMbIX. [lapamienbHOCTh IPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MTapaJUIeIIbHbIC
IpsIMblE B IIPOCTPAHCTBE, IAPAJUIEIBHOCTh TPEX NPSIMBIX, NapAIIICIbHOCTb
npsaMoil M miIockoctd. [lapamiensHoe W LEHTPAIbHOE IPOEKTUPOBAHME,
n3o0paxkenne @uryp. OCHOBHbIE CBOMCTBA MAPAIEIBHOTO IPOECKTUPOBAHMUS.
N3o0paxkenne ¢uryp B mMapauieIbHOM MPOEKUUH. YTJIbI C COHAIPaBICHHBIMU
CTOPOHaMH, YIOJd MEXAy MpPSIMbIMU B 1npocrtpaHcTBe. [lapamnensHOCTB
IUIOCKOCTEW: NapaJljIeNbHbIE IUIOCKOCTH, CBOKMCTBA NapaJUIENbHBIX IJIOCKOCTEM.
[Ipocreiiine  OpOCTpaHCTBEHHbIE  (UIypbl  HAa  IUIOCKOCTH:  TETPAdIp,
IapajuleNIeNUIE], IOCTPOEHNUE CEYCHUM.

[lepneHAKYISIPHOCTD NPSAMOM U IJIOCKOCTH: NEPIEHANKYJIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIENBHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPIEHIUKYJISIPHOCTH MPSAMOM U IIOCKOCTH, TeopemMa O MNpsAMOU
NEPHEHANKYIIIPHON IJIOCKOCTH. OpTtoronajibHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE
OT TOpsSIMOM A0  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IJIOCKOCTb.
[lepneHAMKYJIAPHOCT  IUIOCKOCTEH: MPU3HAK  IEPIEHAUKYISIPHOCTH  ABYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

Yriel B IPOCTPAHCTBE: YroJl MEKIY NPSAMOM MU IUJIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YroJl IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAaHHBIX YIJIOB TPEXI'PAHHOIO yryia. TeopemMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Bunpr MHOTOrpaHHMKOB, pa3BépTka MHOrorpanHuka. [Ipusma: Nn-yronpHas
mpu3Ma, psiMasi 1 HaKJIOHHAs! IPU3MbI, OOKOBAs ¥ TIOJIHAS IOBEPXHOCTD MTPU3MBI.
[Tapannenenunen, MNpsIMOYTOJbHBIM  NAPAUICNENUNE] W €r0  CBOWCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTH MHOrOTpaHHHMKa. Teopema Oiunepa.
[IpoctpanctBennas teopema Iludaropa. I[lupammpa: n-yrompHas mnupamuia,



npaBuibHAs W yceu€HHas mnmpamuabl. CBoiicTBa pébep W OOKOBBIX TpaHeu
MpaBUIbHOW mupaMuibl. [IpaBHiIbHBIE MHOTOTPAaHHHMKH: IPAaBUIbHAS IPU3MA U
MpaBWIbHAs NUpaMUJia, MPaBWIbHASA TPEYrojbHas NUpamMuia W IPaBWIbHBIN
teTpa’ap, kyo0. IlpencraBieHue o MPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Brruucnenne 5S1eMEHTOB MHOTOTPAHHUKOB: pé&Opa, IuaroHaiad, YIJIBL
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPU3MBI,
IJIOIIAh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomanas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTU NPABUILHOM MHUPaMUIBI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummMerpus B IPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  IMPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUs B NPaBUIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajieyenunea, CUMMETPUS NPABWIBHBIX MPU3M, CUMMETPHUS NPaBHIbHON
MMAPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABICHHbIE
BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMHU: CJIIOKEHUE U BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPa Ha YUCIIO.
CBoiicTBa CII0KEHUSA BEKTOPOB. CBOMCTBAa YMHOXEHHUSI BEKTOPA HA YUCJIO.
[loHATHE KOMILTAaHApHBIE BEKTOPHI. [[pu3HaK KOMIUIaHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamienenunena. Teopema o pa3iaoKeHUH BEKTOPA IO TPEM
HEKOMIUIaHApHBIM BeKTOopaMm. [IpssmoyronpHas cucrema KOOpAUHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MEX1Yy KOOpAMHATAMU BEKTOpa U
KOOpPJMHAaTaMH TOYEK. YTOJI MKy BeKTopaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMK OOYYAIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHUHCKOro OOIIECTBA, MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaXIaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI M APYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaXKTaHCKOW UAEHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUHUCKOM MaTeMaTUKH, [ICHHOCTHOE OTHOIIIEHUE K
JOCTUKEHUSM POCCUHCKMX MATEMATUKOB M POCCHIICKOW MaTEeMaTHYeCKON
IIKOJIbI, HMCHOJIb30BAHUE 3TUX JOCTUKEHUW B JPYIMX HAyKaxX, TEXHOJIOTHSIX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHHUSI, STUYECKOIO MOBEACHUS, CBAI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKM M JIESITEIBbHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIO4ast ACTETUKY MAaTEMAaTHUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;
5) pu3u4ecKOro BOCIUTAHMS:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMAaTHUYeCKWe 3HAaHUA B
MHTEepecax 3J0pOBOro M 0€30MacHOro 00pa3a KU3HH, OTBETCTBEHHOE OTHOLLECHHUE
K CBOEMY 3JIOPOBBIO (370pOBOEC MHUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHI U
OTJIbIXa, peryisipHas pu3nuecKas aKTUBHOCTb), (PHU3NYECKOE COBEPILIEHCTBOBAHUE
IIPH 3aHITHUSX CIIOPTHUBHO-03/I0POBUTEIHHON JESTEIBHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH TPY0JII00Us, MHTEPEC K PA3INUHBIM
chepam MpoPEeCcCHOHAIBHON NEATEIbHOCTH, CBS3aHHBIM C MATEMaTUKOW MU €€
NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu u



peann30BbIBATH COOCTBEHHBIE KH3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CamMOOOpa30BaHUIO HAa MPOTSHKEHUHM BCel
’KM3HU, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B DPEIICHUHM MPAKTUYECKUX 33134
MaTeMaTH9IeCKOi HaPaBICHHOCTH;
7) 3K0JI0THYECKOT0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD  JKOJIOTUYECKOH KyJIbTYpHl, TIOHUMAaHHUE BIIHSHHUS

COIAIBHO-

IKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE IMPHPOJHON M COIMAIBHON Cpemsl,
OCO3HaHUE TJIO00ATBHOTO XapaKTepa IKOJOTMYEeCKUX Npo0iieM, OpUEHTAIHs Ha
NpUMEHCHHEe MAaTeMAaTHYeCKHMX 3HAHWW JUIs pelieHus 3ama4 B o0jactu
OKpYJXKaloMIe cpenbl, IUIAHUPOBAHUE MOCTYNKOB M OICHKHM WX BO3MOXKHBIX
TIOCJICACTBUH JUIsl OKPYKAOIICH CPEeIbl;

8) HeHHOCTH HAYYHOTO MO3HAHNS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAayKd W  OOMICCTBCHHOW TPAKTUKH, IOHUMaHHE
MaTeMaTUYeCKON HayKd KakK cQepbl YeIOBEYSCKOW JIESITeIBbHOCTH, JTAaroB &
pa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS I[MBWIM3AIUH, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKd U MaTeMaTHYECKOW KyJIbTYpOH KaK CpPEICTBOM IIO3HAHUS MHUpA,
TOTOBHOCTh OCYIIECTBIISITh TPOCKTHYIO W HUCCIEAOBATEILCKYIO ACSTEIBHOCTD
WHIUBUYAIBHO H B TPYIIIIC.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE H1eiCTBUS
ba3oBble 1oruyeckue 1eMcTBuA:

BBUSIBJIATh M XapaKTEpPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHMH MEXIy MOHATUSAMHU, (HOPMYIUPOBAThH
ONpPENEIICHUS HOHSTHH, yCTaHaBJIUBATh CYILIECTBEHHBIN IIPU3HAK
KJaccu(puKalury, OCHOBAHUSA st 00OOILEHHUsT W CpaBHEHUS, KpHUTEpUU
MPOBOJMMOIO aHajlIW3a; BOCIHPUHUMATH, (HOPMYIUPOBATH M MPEOOPa3OBBIBATH
CY)KIEHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHbIC, E€JUHUYHBIC, YAaCTHbIE W OOUIME, YCJIOBHBIC;, BBIABIATH

MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUHS
B (aKkTax, JIaHHbIX, HAOJIIONCHUSIX U YTBEPKICHUSX, Mpeyiaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEM W  MPOTUBOPEUMUI; JenaTb BBIBOABI C
VCITOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€TyKTUBHBIX U HHYKTUBHBIX
YMO3aKJIIOUCHHU, YMO3AKIIOYEHUI M0 aHaJOTHHU; MPOBOAUTH CAMOCTOSITEILHO
JI0Ka3aTesIbCTBa MaTeMaTUYECKUX YTBEPXKIAEHUH (MpsSMbIEe U OT IPOTUBHOIO),
BBICTPAMBaTh apryMEHTalHI0, MPHUBOJWUTH IPUMEPbl M  KOHTPHPHUMEPHI,



00OCHOBBIBaTh COOCTBEHHBIE CYXJICHUSA M BBIBOJBI, BEIOMPATh CIOCOO pEeLICHHUS
yueOHOW 3amaun (CpaBHUBAaTh HECKOJBKO BapUAHTOB pEIICHUS, BHIOMpATH
HanOoJee MOAXOAIMNN C YUETOM CaMOCTOSTENIBHO BBIICJICHHBIX KPUTEPUEB).
Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BONPOCHI KaK HCCIIEAOBATENILCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOIPOCH,  (PUKCUPYIOLUIME  MPOTHBOpEUHE,  MpoOseMy,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OpPMUPOBATh THUIOTE3Y, apTYMEHTHUPOBATH
CBOIO TMO3UIIMIO, MHEHHE, TPOBOJAUTH CAMOCTOSATENBHO CIUIAHWPOBAHHBIN
IKCIIEPUMEHT, UCCIIEIOBAaHHE
[0 YCTAHOBIICHHIO OCOOEHHOCTEH MAaTeMaTU4YEeCKOro OOBEKTa, SBJICHUS,
mpolecca, BBIBJICHHUIO 3aBHCUMOCTEH MeXAy OObeKTaMu, SBICHHUIMH,
MPOIIECCAMH;, CaMOCTOSITEIbHO (OopMyIHpoBaTh OOOOIIEHWS W BBIBOABI IIO
pe3ynpTaTaM  MPOBEAEHHOTO  HAONIONEHWs,  HCCIEAOBaHWSA,  OLEHUBATH
JIOCTOBEPHOCTh ~ IOJIYyYEHHBIX  pE3yJlbTAaTOB, BBIBOAOB M  0000ILEHUH;
MIPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTATh

MPEATNOJIOKEHHS] O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.
Pabora c nndopmanueii:

BBISIBIIATH Je(DULMTHI HH(POPMAIIIH, TaHHBIX, HEOOXOANMBIX JJI1 OTBETA HA BOIPOC
W JUIA PElIeHUs 3a/a4ud; BBIOMPATh MH(DOPMALUIO W3 HCTOYHUKOB PA3THYHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(OPMALIUIO
pa3IMYHBIX BUAOB U (OpPM MpencTaBICHUs; CTPYKTYpUpOBaThb HH(OPMALHUIO,
MPEACTABIATH €€ B pa3IMUHBIX (hopmax,

WUTIOCTPUPOBaTh TpadUuecKkd; OLEHUBATh HAAEKHOCTh HH(OpPMALMMU 10
CaMOCTOSITENIbHO C(HPOPMYITHPOBAHHBIM

KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHUBEPCAJIbLHbIE YUeOHbIE
AeHCTBUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKIACHHS B COOTBETCTBHH C YCIOBHUSIMU
n 1aciisiMmmn O6H_ICHI/I}I, SICHO, TOYHO, FpaMOTHO BBIpEl)KaTB CBOIO TO‘IKy 3peHI/ISI B
YCTHBIX W IMHCBMCHHBIX TCKCTAaX, AaBaTb INOACHCHHA II0 XOAY PCIICHHA 3ada4Hu,
KOMMCHTHUPOBATDH l'IOJ'Iy‘-ICHHI:IfI pe3yanaT; B XOA¢€ 06CY)KI[CHI/I$I 3a/1aBaTh
BOIIPOCKHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBbI, pelIlaeMou 3ajayw,
BBICKA3bIBATh HACH, HAIICIICHHBIC Ha IIOHCK pemeHH;{, COITIOCTABJIAITH CBOH
CYXKIEHUS C CY>KIICHUSIMU IPYTUX YYaCTHUKOB JHAIIOTa, 00OHAPYKUBATh Pa3Inune
U CXOJICTBO TO3UIINI, B KOPPEKTHOH dopme (popMyIupoBaTh pa3HOTIACHS, CBOH
BOBp&)KGHI/IH; HpC}ICTaBHHTB pe?;y.]'ILTaTBI peH_IeHI/ISI 3aJgadu, 3KCHepI/IMeHTa,



UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHUS C
yu€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHBIE YHUBeEpPCAJIbHbIE yUYeOHbIE e CTBUS
Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PELICHUS 3a/1a4, BHIOUPATh CIIOCOO PEIICHHUS C
y4€TOM  HUMEIOIIMXCS ~ PEecypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUAHTHl PEIICHUN C Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJQJICTh  HaBbIKAMHU  IIO3HABATEIbHOW  peQIeKCMH KaK  OCO3HAHUSA
COBEpIIAEMBIX JAECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, X PE3YJIbTATOB, BIAJIETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MIpoLecca M pe3ysibTara pPelIeHHs
MaTeMaTHUYECKON 3aJauu; NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
IIPU PEIICHUH 3a]a4H,

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HAl/JICHHBIX OINMOOK, BBISIBICHHBIX TPYJHOCTEH; OIICHUBATh COOTBETCTBUE
pe3ynbTaTa elu U YCIOBUIM, OOBSCHATH TPUIUHBI

JOCTUKEHUS WA HEJOCTHKEHUS PE3YyIbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHaA ACATCIBbHOCTDb:

MOHUMATh W KCIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHON M WHIAMBUIYaTbHON
paboThl TpM penieHuu ydeOHBIX 3aJad, MPUHUMATh 1I€Jh COBMECTHOM
NeATEILHOCTH, TJIAHUPOBATh OPTaHU3AITUI0 COBMECTHON pabOTHI, paclpeneisaTh
BUJIbI PabOT, JOTOBAPUBATHCSI, OOCYXKJIAaTh MPOLECC M Pe3yJbTaT paldoThI,
000011aTh MHEHHSI HECKOJBKUX JIIOZICH; ydyacTBOBAaTh B TPYMNMOBBIX (opmax
pabotel (OOCyXJeHus, OOMEH MHEHUH, «MO3TOBbIE IITYPMb» U HHbBIE),
BBITIOJTHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOW JIEUCTBHS C JAPYTHUMH
YJICHAMH KOMaHJbl, OIICHUBATh KA4eCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUSI.

METANPEAMETHBIE PE3YJIbTATDI

B pesynprare wu3ydeHus MaTEeMaTHKHM Ha YpPOBHE CpeIHEro oOIero
oOpazoBanuss y oOyuarorerocss OyayT cGhOpPMHpPOBAaHBI TI03HABATEILHBIC
YHUBEpCAIbHbIC y4ueOHBbIE JEHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIC



yueOHbIe JEWCTBUSA, pEryJsITHBHbIE YHUBEpCAJIbHbIE y4ueOHbIE JEeHCTBUS,
COBMECTHAs JAEATEIBHOCTD.

IHNPEAMETHBIE PE3YJIBTATDBI
K koniy 10 ki1acca o0yyaromuics HAyqYuTCs:
CcBOOO/IHO OIEPUPOBATH OCHOBHBIMU MOHSTUSAMU CTEPEOMETPUN IIPU PEILICHUU
3alady M TPOBEJIECHUHM MATEMaTUYECKUX PACCYKIECHUN; NPHUMEHITh aKCHOMBI
CTEPEOMETPHUU U CIIEACTBUS U3 HUX MPU PEIIECHUN

reOMETPUUYECKUX 3ajlay; KIacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B
IIPOCTPAHCTBE,

IUIOCKOCTEN B MPOCTPAHCTBE, NMPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE; CBOOOJHO
ONEepUpPOBATh NOHITHUIMH, CBA3aHHBIMU C YTJIAMHU B IPOCTPAHCTBE:

MEXIy OpSIMBIMH B TPOCTPAHCTBE, MEXIY MPSMON U IUIOCKOCTBIO; CBOOOJHO
ONEpUPOBATh MOHATUSIMH, CBSI3aHHBIMM C MHOT'OTPAaHHUKAMM; CBOOOIHO
pacno3HaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (MpU3Ma, MMPaMHU/JIa,

OpsIMOYTOJIBHBIN TMapajuienenunesn, KyO); kiaccuuuupoBaTb MHOTOTPAHHUKH,
BbIOMpass OCHOBaHMsS JUIsl KjaccupUKaluuu; CBOOOJHO  ONEPUPOBAThH
MOHSATUSIMHU, CBA3aHHBIMU C CEYEHUEM MHOTOIPAHHUKOB

IUIOCKOCTBIO;  BBIIOJIHATH [ApPaUIENIbHOE, LEHTPAJIBHOE M OPTOTOHAIBHOE
MIPOEKTUPOBAHKUE PUTYD

Ha TUIOCKOCTb, BBINOJHATh M300pakeHus (PUTyp Ha IJIOCKOCTH; CTPOUTH CEUEHUs

MHOTOTPaHHUKOB PA3JIMYHBIMU METOJAaMH, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE

YEpTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJA CBEPXY, COOKY, CHH3Y;

BBIYHCIIATH IUIOIIAIA TOBEPXHOCTENH MHOTOTPAaHHUKOB (MIpU3Ma, MUPaMUIa),

r€OMETPUYECKUX Ted ¢ NpUMEHeHHuEeM (QopMyls; CBOOOJHO ONEPHPOBATH
MOHSATUSIMU: CUMMETPUS B POCTPAHCTBE, LIEHTP, OCh

U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI; CBOOOIHO
ONepupoOBaTh NOHIATUSIMHU, COOTBETCTBYIOILIMMH BEKTOPAM U

KOOpJIMHAaTaM B  IIPOCTPAHCTBE;

BBINIOJIHATh ~ JIEMCTBUS  HAaJ
BEKTOpPaAMU;
pemiaTh 3aJaud  Ha JIOKa3aTeJbCTBO MAaTEMATHYECKUMX OTHOLICHWWA U

HAaXOXXJEHUE T'E€OMETPUYECKUX BEJIIMYMH, MPUMEHSS HM3BECTHBIE METOJbl MpH

pelieHuu

MaTE€MaTUYECKHX 33]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh  NPOCTEUIIME  MOPOTPaMMHBIE  CpPEICTBA U JJIEKTPOHHO-



KOMMYHHUKAIIMOHHBIE CHCTEMBI MPHU PELICHUH CTEPEOMETPUYECKUX 3azady;
U3BIIEKATh, IPEOOPA30BBIBATh U HHTEPIPETUPOBATH HHPOPMAIIIO

O IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (QUTYpPaAX, IPEICTABICHHYIO HAa YepTekKax U
PUCYHKAaX; NPHUMEHATH MOJYYEHHbIE 3HAHUSA HA MPAKTUKE: CPAaBHUBATh W
aHaJIU3UPOBATh

peanbHbBIE CUTyallMd, IPUMEHATH HW3Y4YCHHBIC IIOHATHS B IIPOLECCE IIOMCKA
pelieHusT MaTeMaTU4YecKu CHOpPMYIMPOBAHHOW MPOOJIEMBI, MOJEIHPOBAThH
peanpHbIE CUTYallMM Ha SI3bIKE T€OMETPUM, UCCIEA0BATH IOCTPOCHHBIE MOJEIHN C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MTOHATHI U TEOpEM, anmnapaTa aareopsl, penarhb
IIPAaKTUYECKHAE 3a7a4d, CBS3aHHBIC C HAXOXKICHUEM TIE€OMETPUYECKUX BEJIIMYUH;
MMETH MPEACTABJICHHS 00 OCHOBHBIX 3Tallax pa3BUTHS FEOMETPUN KaK COCTABHOM

yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 3
POCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHue, 0606melevle, 5 5
cUCTeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTEpeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE TpaBUiIa U300paKeHUs
Ha PUCYHKE IJIOCKOCTH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[TonsTHS: MEepecekaronecs
IUIOCKOCTH, NTEPECEeKAIONIHeCs
npsiMasi ¥ MII0CKOCTB;
HOJTYTIPOCTPAHCTBO

[onsartus: nepecekaronuecs
IUIOCKOCTH, NI€PECEKAIOLINECS
npsiMasi ¥ MII0CKOCTB;
HOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOINUX OObEKTOB




MHororpanHuKH, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOMNUX 00BEKTOB

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CrocoOsl
3a/laHus IPSIMBIX U MJIOCKOCTEH B
npoctpancte. O603HaYEHUS
MPSIMBIX | IJIOCKOCTEH

N300pakeHne ceueHui mupaMuibl,
KyOa ¥ MPpU3Mbl, KOTOPbIE IPOXOAAT
yepes ux péopa. Mzobpaxenue
NepeCcEeYEHMS MOTYYEHHBIX
mockocrei. PackpammvBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N300pakeHne ceueHni mupaMuibl,
KyOa ¥ MPU3Mbl, KOTOPbIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CeueHUit Ppa3sHbIMU
OBE€TaMH

12

N3o00pakeHne ceueHU MUPaMU/IbI,
Ky0a 1 IpU3MBbl, KOTOpPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue




MePECCUCHUS TTOJTYUCHHBIX
IJI0CKOCTe. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

13

14

N306pakenue ceueHnil nupaMuipl,
Ky0a ¥ MPU3MBbl, KOTOPBIE TPOXOJSAT
yepe3 ux péopa. M3obpaxenue
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

Merton cieoB s MOCTPOSHUS
CEeUEeHUN

15

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuii. CBolCTBa nepecevyeHuit
HPSIMBIX U IIJIOCKOCTEN

16

17

18

Mertoa cieoB Ui HOCTPOSHHUS
ceueHuii. CBolCTBa nepecevyeHuit
HPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceueHuii B nupamuie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aITUCh MIAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIKCh IIAar0B IMOCTPOCHUS

19

ITocTpoeHue ceueHuii B mupaMuze,
KyOe 1o TpéM ToukaM Ha pEOpax.




CoztaHue BIHOCHBIX UepTekel U
3aIKCh IIaroB MOCTPOCHHUS

20

ITocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
CoztaHue BBIHOCHBIX YepTexel U
3aIUCh IIaroB MMOCTPOCHUS

21

22

23

[ToBTOpEHUE MIIAHUMETPHUH:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHUAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHS INTAHUMETPUU U
CTEpPEOMETpUN

KonrtponsHas padora "AKcnoMbI
crepeomerpun. Ceuenus"

24

25

B3anMHOE pacnioniokeHue NpsIMbIX B
npocTtpancTBe. CKpemuBarommecs
npsimble. [Ipusnaku
CKPEIIMBAIOIINXCS IPSIMBIX.
[TapannenbHble psiMbIE B
IPOCTPAHCTBE

Teopema o CylieCTBOBAaHMH U
€AMHCTBEHHOCTH NPSAMOM
napajujleJIbHOM TaHHOMU IPSIMOH,
IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOU mpsimMoit. JlemMma o
[IEPECEUECHUH NapaAJIEIIbHBIX




MMPAMBIX IIIIOCKOCTBIO

26

27

28

29

30

31

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapannensHoe NPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
npoekTrpoBanus. M3o0paxenune
pa3HbIX GUryp B mapaienbHOMI
IPOCKIUH

LenTpanbHas npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacIroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napaasaesbHOCTH MIPAMON U
iockoctu. CBOMCTBA
MapaJIEIbHOCTH MPSAMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHE U JI0KA3aTeJIbCTBO,
CBSI3aHHBIE C NMAPATIETBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOAAIIETO




yepe3 JaHHYI0 NPSIMYI0 Ha 4epTexe
Y MapaJuIeIbHOIO IPYTOW MPSIMOiA.
Pacuér orHOmIEHUI

33

[TapannensHas npoekuus,
MPUMEHEHUE JJI TOCTPOCHUS
ceueHHi KyOa U mapajuiesenuIeaa.
CaolicTBa napauienenunena u
MIPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapanienbHOCTH JBYX
IJIOCKOCTEM

35

Teopema 0 napajIenbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEICTBUS U3 HEE

36

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: 0 mapayuieaIbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
IIEPECEYCHUN IBYX MapajlIe/IbHbIX
MJIOCKOCTEN TpeThen

37

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEH: 00 oTpe3Kax
napauIeIbHbIX IPSIMBbIX,
3aKIIFOYEHHBIX MEXIY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NIEPECEUEHUH NTPSIMOU € ABYMS
[apauIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: Teopema Iludaropa Ha




IIJIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

[ToBTOpEHME: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

41

Brrurcnenue IMH OTPE3KOB B KyOe
U MIPSIMOYTOJILHOM TMapaijIeICUIIC e

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

[lepneHAMKYISIPHOCTD MPAMOUN U
miockoctH. [Ipu3Hak
NEePIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHAUKYIISIPHON
K IIJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IIPpSAMBIC B MHOTOTpaHHUKaX

46

[InockoCcTH U epIeHINKYISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenauKyIsip ¥ HaKJIOHHAsA.
[TocTpoenue neprneHANKYIspa U3
TOUYKH Ha MPSIMYIO

48

[lepnieHAUKYmSp ¥ HAKIIOHHASL.




[TocTpoenue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

49

50

Teopema 0 TpEX nepHEeHAUKYIIPaAx
(mpsiMast 1 oOpartHas)
Teopema o TpEXx nepneHaAnKyIsIpax
(mpsimast 1 oOpaTHas)

51

Yron Mmexay CKpeluBarOmuMUC
IPSIMBIMU

52

53

[Tonck neprneHauKyIapHBIX MPSAMBIX
C OMOILBIO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

54

[TocTpoenue ceuenuii kyba, IpuU3Msl,
IIPaBUIILHON MUPAMU/IBI C IOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

56

57

58

[TocTpoenue ceuenmii kyba, MpU3Msl,
IIPaBUIILHON MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHI B
MHOTI'OI'paHHUKaXx

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM M TNIOCKOCTH KaK CIIEACTBHE
CUMMETpUHU

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHMI OT TOYKH 10
IUIOCKOCTH




59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH 10
ILIOCKOCTH

60

CriocoObl OIyCTHTD
NEePIEHANKYIISPBI: CAMMETPHUS,
CIBUT TOYKH I10 NIapaJIEIbHON
MPAMOM

61

62

63

CnBur no HenapauieabHOU IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposnbHas pabora "B3auMHoe
pacmoIoKeHUe MPSMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

HOBTOpCHI/IeZ YroJa Mexay npsamMbIMA
Ha INIOCKOCTHU, TPUTOHOMETPUA B
IMPOU3BOJIbHOM TPCYI'OJIbHUKE,
T€OpEeMa KOCUHYCOB

64

[ToBTOpEHME: yrosi Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckune MeToabI
BBIYHCIICHHS] YTJIa MEXKTY TIPSIMBIMH
B MHOTOTpaHHUKAX

66

67

JIByrpansslii yroa. CBoicTBO
JIMHEWHBIX YIJIOB IByTPAHHOTO yria
[lepnieHIMKyYISIpHBIE TTIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHIUKYIISPHBIX MIOCKOCTEN

68

[Tpu3Hak neprneHuKyIspHOCTH




IJIOCKOCTEH; TeOpeMa O MPSMOK
nepeceyeHmst IByX IIOCKOCTEeH
HEepHEHINKYIIAPHBIX TPETheH
IUIOCKOCTH

69

[Ipu3Hak nepneHauKyJIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPpsSMOK
nepeceyeHust IByX MIIOCKOCTeH
HEepIEHIUKYIAPHBIX TPEThel
IUIOCKOCTH

70

Teopema 0 quaroHan
IPSIMOYTOJIBHOTO Tapajuiesenuneia
U CIIEJICTBHE U3 HEE

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

73

74

IToBTOpEHME: CKpEIIMBAIOLINECS
IIPSIMBIE, MTAPAJUIEIIBHBIE TUIOCKOCTH
B CTaHJAPTHBIX MHOTOI'PaHHUKAX

ITapa mapasnienpHbIX IUIOCKOCTEN HA
CKPEIIMBAIOLINXCS MPAMBIX,
paccTOsTHUE MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMU B
MPOCTBIX CUTYAIUAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdHHUC OT HpHMOﬁ A0
IIJIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C




MMOMOUIBIO NIEPIIEHAUKYIIIPHOM
IJIOCKOCTH

TpéxrpaHHslil yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa
DOnemMeHTHI chepuuecKoit

77 T€OMETPHUHU: T'€OJC3NUECKHUE JINHUU
Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrossHus"

79 CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80 ITupamuna. Buasl nupamu.
[IpaBunbHas nupamua

81 ITpusma. IIpssmMast u HakIOHHAs
npusMmsbl. [IpaBunbHas npusma
[Ipssmoit napannenenunen,

82 IPSIMOYTOJIBHBIN MapajieNenune],
KyO

83 Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa
Boinykiible MHOTOIpaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIE U
MOJIyTIpaBUIIbHbIE MHOTOTPAaHHUKHU

85 KonTponsHas padora
"MHororpaHHuku"

86 [TonsiTne BeKTOpa Ha TJIOCKOCTH U B




IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [IpaBwuio mapamnenenunena 1

90 YMHOXKEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne Bektopa o 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM IIJIOCKOCTH

92 CkansipHO€ NpOU3BEICHUE 1

93 Brruucnenue yrna mexuay 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1

97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

98 O6O6HUIGHI/IG W CUCTEMaTH3aINs 1
3HaHUH

99 O606IEI€HI/IC U CUCTeMaTHu3aIus 1
3HAHUH

100 Wrorosast kKoHTpOJbHAS paboTa

101 Hrorosast koHTpOBHAsS paboTa 1

102 O606LEI€HI/IC M CUCTEMATHU3AINS 1
3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'eomerpus, 10-11 knacc/ Atanacss JI.C., byty3os B.®., Kagomies C.b.,
Kucenesa JI.C., [To3nsk O.I'. mox penakuueit AKITMOHEPHOE OOIIECTBO

((HSI[&TCJILCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

https://catalog.prosv.ru/attachment/8cd632ef-debc-11e0-acba-

001018890642.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/

https://math-eqge.sdamgia.ru/?ysclid=lgox8w0hgz244889120
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