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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
INOCTPOEHUU LIETIOYKH JIOTMUECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPUUECKUX
3a/lady, YMEHHE BBIABUTaTb M ONPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAY4YHOr'O LMKJA, B YaCTHOCTU
¢duznyeckux 3aaay.

Ilenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEH OOyYaroluXxcs MpH
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHO obnact «MaremMaTtuka u
uHpopMaTuka»  4yepe3  OOECIeUYeHHE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUUYECKUX 3HaHUM U JIEeHCTBUH,
crenupUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢hEeCCHOHATBEHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paciiMpeHue MpeAcTaBICHUs] O TE€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TPEIACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaeiny
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHWE MX MPHUMEHATb, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEAbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJIEIIH;

(opMUpOBAaHNME NOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHHUE MOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

(opMUpOBaHNE YMEHHs BIAJE€Th METOJAMHU J10KA3aTEIbCTB U aJITOPUTMOB
pelIeHUs], YMEHMSI UX NPUMEHSATh, MPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIU aKCUOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarONIMXCsl, T0O3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUS PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZAEPKATEIBHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 xmaccax sBmsaworcs: «lIpsAMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YriayOJI€HHOM ypOBHE OOy4YeHUsS B
1011 xnaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHbIM JUHUAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHHSM, HO U 110 Togam oOyuenus. Coaepikanue oOopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpamMMbl, paclpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamanuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHHUE
r€OMETPUUYECKUMU MOHSATHUSIMU U HaBbIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJIIOJIEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOlUXCs, pACIIUPS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAIBHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATEMAaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YrIIyOJIEHHOM YpOBHE
orBoauTcs: B 10 kimacce — 102 gaca (3 yaca B HeIeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMETpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
[apajuleJIbHble U CKpeluBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTd. [lapamienbHoe M LIEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKIy NMPSAMBIMU B IIPOCTPAHCTBE. [lapayenbHOCTh MIIOCKOCTEN: NapajuieiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIbHBIE W TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTorosajibHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  TOPOEKIUs  (Urypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX NepHeHIUKYIsIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXTpaHHBII U MHOTOIPAHHBIC YTJIbIL.
CBoiiCTBa IJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCUHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpsAMOYTOJbHBIA  MApAJUIETENUIIE] U  €r0  CBOMCTBA.
Kparyaiimie mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronpHas nHupamuia,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpPaBUJIbHAS IpU3Ma U



MpaBWIbHAs MUPAaMHIA, TPABUIbHASA TPEYTrOJbHAS NHpPaMUla U NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAECKA3IP U UKOCADIP.

Beruncienre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM NHUPaMUIBbI,
TeopemMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTprs B TNPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuleenune d, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS HPaBHIBHON
MAPaAMHUIBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pPa3jIOKEHWH BEKTOpAa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaanckoe BoCIUTaHHE:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYrUX HAyKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUNM HAyKh U JEATEIIbHOCTbIO YUYE€HOTO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH H
OTJIIbIXa, peryispHas (GuU3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepam  TpoPECCHOHANBHON  NESITEIBHOCTH, CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKM3HM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHHWE BIMSHHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJOTHUECKUX MPpoOieM, OpUeHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAYKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c(epbl 4emoBEUECKOW MJesATeNbHOCTH, 3TarnoB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKXM W MaTeMaTUYEeCKOW KYJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIC y4eOHbIE 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

BBIABJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYJIUPOBAThH
OINpeJEeNIeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN NMPU3HAK KiacCU(UKAIUY,
OCHOBAaHMS 1711 0000ILIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITD MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJaTh BBIBOABI C HCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE€ U OT MPOTHUBHOTI0), BBICTPAaUBaTh apTyMEHTALIMIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHueCcKoro o0beKTa, SIBJIICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCJIENOBAaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOpPMAIINH, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISThL €€ B pa3luyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIIEHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXACHHUS B COOTBETCTBUH C YCIOBUSIMU U
IcJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘le 3peHI/I${ B
YCTHLIX N IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSACHCHUHSA ITIO XOI[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIATH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/1a4
MIPE3EHTAIlMA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanus:



COCTABJISITh ILJIaH, AJITCOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedJeKkcMr KaKk  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUYUHBI
JTOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMATh M MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUAYaIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, NPUHUMATh IeJib COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOrOBapuBaThCsA, OOCYXKIaTh TMPOIECC M pPe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJieHAaMH KOMAaH[bI, OIICHUBATH
KaueCTBO CBOET0 BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TIPHU
pelIeHnH 3a7a4 U MPOBEJCHUU MAaTEMATUYECKUX PACCYKICHH;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKaMU;



CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamMua, NpsSMOYTOJIbHBIN Mapaienaenunes, Kyo);

KJacCU(PUIMPOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KIaccu(ukanuu;

CBOOOJHO  OMEpUPOBATh  IMOHATHUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajuiesibHOE, HEHTPAILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (PUTYp HA TUIOCKOCTH, BBITIONHITH U300pakeHus Quryp
HAa TIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PAa3UYHBIMA METOJAMH, BBITIOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBEIYHCIIATh  TUIOMIAJAW  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
MMpaMKJia), FTEOMETPUIECKUX TEJ C TPUMEHEHHEM (HOPMYII,

CBOOOJTHO OINEPUPOBATH MOHITUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OChb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
uryper;

CBOOOJHO OIEPUPOBATh MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATDH JICUCTBUS HaJl BEKTOPAMH,

pemath 3aJadyd Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUNH U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIWYMH, TMPUMCHSIS W3BECTHBIC METO/IBI
P PEIICHNN MAaTeMAaTHYECKUX 3aJ1a4 MMOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CII0)KHOCTH,

NPUMEHSATh TPOCTEUIINE TMPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUIECKUX 3a]1aY;
W3BJICKaTh, TPEOOPa30BBIBATE W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, IMpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

NPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAM3UPOBATh PEAbHBIC CUTYaIlMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
mporecce IMOMCKAa  pelIeHUsT MaTeMaTH4ecKH  CchopMyIHpOBaHHOM
poOJIeMBbI, MOJEIUPOBATh peajbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
MCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C WCIOJIH30BAHUEM T'€OMETPUUYCCKUX
MOHATUH M TEOpEeM, ammapara aareOpbl, pemiath MPaKTUYECKUE 3aadd,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPUM Kak
COCTAaBHOM YacTu (GyHAAMEHTA PAa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacos BocnurareJbHbIH KOMIIOHEHT DJIeKTPOHHBIE
Non/ HaumeHoBaHue pa3iesioB U TeM Kontpons  IIpaktu «IKkoIbHBIH YPOK» (uu¢poBbie)
i NporpaMmMsbl Bcero HbIe yeckue o0pa3oBaTejibHbIE
padoTbI padoTbI pecypcbl
1 Bsenenue B ctepeoMeTputo 23 1 YpOoKr MaTeMaTUKy JOJKHBI
B3anMHOE PacronokeHue BOCIIMTBIBATh y y4alIuXcs JOTHYECKYIO
2 6 1 KYJIbTYPY MBIIIICHHS, CTPOTOCTh U
MPSIMBIX B IPOCTPAHCTBE .
CTPOMHOCTb B YMO3AKJIIOUEHUSX;
3 HapaﬂﬂeﬂBuHOCTb HPSAMBIX U 8 COJZIEp)KaHME MAaTEMAaTUYECKUX 3a4a4 JACT
IJIOCKOCTEHN B POCTPAHCTBE BO3MO>KHOCTb 3HAYUTEIBbHO PACILIUPUTD
[MepreHANKYIAPHOCTD IPSAMBIX U KpYro3op y4aumxes, NOAHATH HX 0OMmHi
4 . 25 KYJIBTYPHBIN YPOBEHb.
IJIOCKOCTEH B MPOCTPAHCTBE . .
3aHMMasChb MaTEMaTUKOM, KayK bl
5 YTJIbI ¥ pacCTOAHUS 16 1 YUEHHMK BOCITUTHIBACT B ceOe Takue
MHOFOFpaHHI/IKI/I 7 1 JIMYHOCTHBIC YCPTHI XapaKTepa, KaKk
7 BeKTopsl B IPOCTPAaHCTBE 12 CIIPaBEUIMBOCTb U YECTHOCTD; IIPUBBIKAET
OBITh MPEJEIbHO OOBEKTUBHBIM. YecTHast
u 1oOpocoBecTHast paboTa
Ha ypoKaX MaTeMaTUKHU TpeOyeT
HanpsHKEHHOW yMCTBEHHOHN paboTHl,
BHUMaHUs, TEPIIUMOCTH B MIPEOOTICHUHI
3 HosTopenue, 060611161{1:16 n 5 o) pa3ian4YHbIX TpyaHocTel. [loaTomy ypokn
cucreMarusanus 3SHaHMu MaTEMaTUKHM BOCIIMTHIBAIOT B YUCHHKAX
TpyaoIo0ue, HaCTOHYNBOCTD, YIOPCTBO,
YMEHHE COTJIAIIaThCs C MHEHUSMU JIPYTHX,
JIOBOJUTH JI€I0 10 KOHIIA,
OTBETCTBEHHOCTb.
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeH
U

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, MpsMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NepeceKaromumecs mIoCKOCTH,
IepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsTus: MEpeCCKaAromurecs mI0CKOCTH,

NepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AXCHOMEI CTCPCOMETPHHU U IIEPBEIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cnenctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHne nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJIyYEeHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

N300paskeHne ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU LIBETAMU

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU LIBETAMU

MeTton clIeaoB s MMOCTPOCHUMA CedYeHUI




15

Mertoa cnesoB Ajisi MOCTPOSHUS CEUYEHUH.
CaoiicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETpPHUHU: TeopeMa O

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUU U CTEPEOMETPUH




23

24

25

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenBaronmecs
npsmble. [Ipru3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSIMOM MapalieIbHON
JAHHOM MPSIMOM, MTPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnu
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

10A-25.10.2023
10A(2)-24.10.2023
10B-25.10.2023

26

27

28

[TapannenpHOCTB Tpex MpsMbIX. Teopema o
TpEX MmapajuleNbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o00paxeHnne pa3HbIX
¢buryp B napauenbHON IPOEKLINUN
enTpanbpHas nmpoekuus. YToiui ¢

COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIEN0BAHUE, CBA3aHHEIE C
PaCTONI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh NPSMON U




IIJIOCKOCTH B IIpocTpancTie. [Ipu3nax
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeNbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YePTEkKE U
MapaJJIENBHOIO IPYror npsimoil. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHMI KyOa U
napauienenumnena. CBorcTaa
napajuieJienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napajlyiCJIbHOCTH ABYX MJIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJUIeIbHOCTH MPSIMBIX MIEPECEUEHUS
IIPY NIEPECEUEHUN JIBYX MapaljIeNIbHbIX
IIJIOCKOCTEM TpeThben

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00

OTpEC3Kax MapaJlyICJIbHBIX ITPAMBIX,
3aKJII0UYEHHBIX MCKAY MnapaljiCJIbHbIMA




IJIOCKOCTSIMU; O IIEPECEUEHUH NPSAMOH ¢
JBYMS apaJljIeIbHbIMU IIOCKOCTSIMU

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumnena

41

42

43

44

Boruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM I1apajuIeIICIUIIe e

[lepnieHIUKyYNISIPHOCTD MPSIMOM U
mwiockocTu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH PSIMON U
IJI0CKOCTH

[lepneHIUKyYNAPHOCTH NPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
yepe3 TOUKY IMIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

[InmockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

46

47

[InockocT U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue neprneHauKysapa U3 TOYKU Ha




IPSAMYIO

[lepniennuKynsp U HAKIOHHAS.

48 [TocTpoeHnue nepneHuKyspa U3 TOYKU Ha
PSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax
(mpsimast u oOpaTHas)

50 TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuBarOIUMHUCS
MPSIMBIMU
ITonck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO NEPHEHAUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

54 MPaBUILHOM MTUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyoa, Ipu3Msl,

55 IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJIBHON MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO ITocKocTu. [TnockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

60

61

CriocoObl OIyCTUTb MEPIEHANKYIISAPBI:
CUMMCTpPUA, CABUTI TOYKHU 10
MapajuIeIbHON IPSIMOU

CaBur no HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

63

64

KontponbHas padota "B3anmuoe
PacMoI0KEHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

IToBTOpEHUE: yroyn MexIy
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

10A-7.02.2024
10A(2)-6.02.2024
10B-9.02.2024

65

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCIICHUA

yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JINHEHHBIX
YIJI0OB IBYTPAHHOIO yIiia

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYIISPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IJIOCKOCTEM; TeOpeMa O MpsIMON
IIEpECEYEHM IBYX IJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN INIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
WU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO




napajjeiacnuicaa

70

71

TeopeMa 0 AuaroHajau MnmpsaMoOyroJIbHOro
napajjeacnuieaa u CICACTBUC U3 Hee

CrepeoMeTpuyecKre U MpUKIaIHbIC

3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napasJiesibHble IUIOCKOCTH B CTaHAAapPTHBIX
MHOT'OI'paHHHUKaxX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beluncrnenne paccToSHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON INIOCKOCTH

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI CPEePUIECKON TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

10A-19.03.2024
10A(2)-13.03.2024
10B-22.03.2024

79

CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK




U €r0 DIIEMEHTHI"

[Tupamuna. Buasl nupamug. [IpaBunbuas

80 1
pamMuia

81 [Tpuzma. [IpsiMas u HaKIOHHAS TPU3MBIL. |
[IpaBuibHas nmpusma

20 [IpssMoit napaienenunesn, 1
MPSIMOYTOJIBHBIN Tapaieenurie]], Kyo

23 Brinmykiible MHOTOrpaHHUKH. Teopema |
Ditnepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

10A-10.04.2024

85 Kontponbhas padota "MHoOrorpaHHuKu" 1 igg_(g_ (1)2(2)?)224?24

26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuno mapasienenurena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bekropa o 6azucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
TJIOCKOCTH

92 CkansipHO€ TTPOU3BEICHNE 1

93 Brruncnenue yria Mexy BEKTOpaMu B !

IIPOCTPAHCTBE




94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0600611eHre U crucTeMaTu3alus 3HaHU! 1

99 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1
10A-22.05.2024

100 HtoroBast KOHTpoJbHASA paboTa 1 10A(2)-21.05.2024
10B-22.05.2024
10A-22.05.2024

101 HToroBast KOHTpOJIbHAS paboTa 1 10A(2)-21.05.2024
10B-22.05.2024

102 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 1

OBLIEE KOJIMYECTBO YACOB I10 102 6

I[TPOT'PAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. JI.C. AtanocaH u np. Marematuka: anreOpa ¥ Hadajga MaTeMaTHUYECKOTO
ananuza, reomerpus. [I'eomerpus. 10-11 kmaccel: ydeOHUK IS
o011e00pa3oBaTeNbHBIX OpraHn3anuil (0a30BBIA U YIIyOJICHHBIH YPOBHH).
M.: IIpocsemenue, 2020.

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. HNuenckas M.A. I'eometpust. Koutponbnsie padbotsl. 10-11xkmaccsl : yueO.
nocobue aisg obmeodpazonat. Opranuzanuii. — M. : IIpocsemnienue, 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6anorexka HOK
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