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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosnbky joruyeckoe MbILLUICHHE,
dopmupyemMoe TmpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
reOMETPUYECKUX 3a/lay, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCITOJIBb3YIOTCSL TIPU PELIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJA, B YaCTHOCTH (PU3MUECKUX
3ajad4.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriyOaEéHHOM ypOBHE —
pa3sBUTHE WHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYyuaroOIMXCsl NpPU H3YyYEHUH TEeOMETPUH, Kak
cocTaBJIsAIOLIeH mpeaMmeTHOM obnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPO(heCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMH Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCS:

pacliMpeHue NpPeACTaBICHUs O TeOMETPUM KaK YacTh MHPOBOW KYJIbTYypbl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPY>KAIOIIUM MHPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, [O3BOJISIIOIIMX OMNKMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloLIero MHpa, 3HaHHE NOHATHUHHOTO amnmnapara 1no pasgeny «CrepeoMerpus» y4eOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBaMH, 3HAHHE TeopeM, (POpMYyJT U yMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PEeLIEHUS 3aay;

dopmMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJAENSIX W B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAIEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBaHHEe  TMOHUMAaHHUSI  BO3MOKHOCTM  AaKCHOMAaTHYECKOrO0  TOCTPOEHUs
MaTeMaTUYeCKUX TeOopHuil, GopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyKIEHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTeIbCTB M AJTOPUTMOB pEIIEHHUS,

YMCHUA HUX MPUMCHATH, MPOBOAUTE JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUMA



CTEpEOMETPUYECKUX 3a7ad M 33aJa4d C TPaKTUYECKHM COJepKaHueM, (OpPMHpPOBaHUE
MPEICTaBICHUST O HEOOXOMUMOCTH JOKa3aTeNbCTB TMPU OOOCHOBAHMM MaTEeMaTHYCCKHX
YTBEPKACHUA U POJIM AKCHOMATUKHU B TIPOBEICHUH JISYKTHBHBIX PACCYKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHUE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
0o0yJaromuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATEIILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEPECca K U3YUCHHIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHATBHONW TI'PAMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTCH B
peabHBIX KU3HEHHBIX CUTYAIUSIX W MPU U3YYCHUH JIPYTHX YYEOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJCITUPOBAHUS PEAIBbHBIX CHUTYyallMid, HCCICIOBAHUS
MIOCTPOCHHBIX MOJICTICH, MHTEPIPETAINH ITOJTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMHU COZIEpP)KATETBbHBIMU JUHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
kinaccax sBisitorcs: «[IpsiMble M IUIOCKOCTH B TNPOCTPaHCTBe», «MHororpaHHukm», «Tena
BpalleHus», « BeKTOpbl U KOOPAUHATHI B POCTPAHCTBEY, «/IBUKCHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH IMOHATHIMUY,
pEJICBaHTHBIMU T€OMETPHUHU Ha YIiTyOiIEHHOM ypoBHE 00yueHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJICPXKATEIbHBIM JIMHUSM Yy4eOHOTro Kypca, a (OPMHPOBAHUE JIOTMYSCKHX YMEHUMN
pacnpenensercs HE TOJbKO IO COJEpPKATEIbHBIM JIMHUSAM, HO W 10 TOoJaM OOYYCHHS.
ConepxaHuie 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepanbHO pabouell MporpaMMebl, pacrpeneiaEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIHUAIBHBIM BOIMpOcaM oOydaromuecs
oOpammaiich HEOJHOKPAaTHO. DTO IO3BOJSIET OPraHU30BaTh OBJIAJICHUE TEOMETPUUCCKUMU
MOHITHSMA W HAaBBIKAMHU TIOCJICIOBATEIIBHO M IOCTYMATEIbHO, C COOJIIOJICHUEM TPUHITUTIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHYECKHUX
MpeJICTaBICHU 00yJaronuxcs, pacmupss U yrayomnss e€, obpa3ys MpoyHble MHOKECTBEHHBIE
CBSI3H.

[Tepexo kK M3yUCHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matk ycnoBus nns nuddepeHnmanuu  00ydeHHs, TOCTPOSHUS WHIAWBHYaTbHBIX
o0pa3oBaTeNbHBIX MporpamMMm, oOecrneyuTh yriayOJI€HHOE H3yueHHE TEOMETPUH  Kak
COCTaBJISIIONIEH yueOHOTO TIpeMeTa «MaTteMaTukay,

MOJIFOTOBUTH OOYYArOIIMXCS K MPOJIOJDKEHUIO M3yUeHUs MAaTEMaTHKH C YYETOM BBIOOpa
Oynymeit mpodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXKIY OOIMMM U MPOodecCHOHATBHBIM

o0Opa3oBaHHEM.



Ha wu3ydenune ydeOHOro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBomutcs 204

yaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hefieno).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHSA cTepeoMeTpur. Touka, mpsiMas, MI0CKOCTb, MPOCTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NMapajlIC/IbHbIE U
cKpeluBamomuecs npsamsele. [IpusHaku ckpeniuBarommxcss npsmeix. llapamieabHOCTs NpsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IMApajule/IbHbIE IMPsSMbIE B IIPOCTPAHCTBE, NAPAIIEIBHOCTb TPEX
IPSAMBIX, NTAPAJLIEIBHOCTD NPAMON U IUIOCKOCTH. [lapainensHoe U HEeHTpalbHOE TPOEKTUPOBAHUE,
n3obpaxenue guryp. OCHOBHbIE CBOWCTBA NapalljeIbHOTO NMpoeKTupoBanus. M3o0paxenue puryp
B IApAJUIEIBbHOM INMPOEKUMH. YTJbl C COHANPABICHHBIMA CTOPOHAMH, Yroj MEXAY IpPSIMBIMU B
npoctpancTse. [lapannenbHOCTh MIIOCKOCTEN: MapaJlIeNIbHbIE MIJIOCKOCTH, CBOMCTBA NapauIeIbHBIX
rwtockocteii. [IpocTeifiie npocTpaHCTBEHHBIE (DUTYPHI HA IMIIOCKOCTH: TETPAdIp, MapajlieenuIe],
MOCTPOEHUE CEUCHHIA.

[lepneHIUKYISIPHOCTD NMPSAMOM M IJIOCKOCTHU: NEPIEHIUKYJIAPHBIE MIPSIMBIE B IIPOCTPAHCTBE,
IpsIMBIE MAPAJUICIIBHBIE U TEPIECHAMKYIAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYIAPHOCTH
NpsIMOM W TUIOCKOCTH, TeopeMa O MNpAMON NepHeHAUKYJISIpHOW IUIOCKOCTH. OpTOroHajabHOE
MIPOEKTUpOBaHUE. lIepneHauKyIIsp 1 HAKIIOHHBIE: PACCTOSHHUE OT TOYKH JO IUNIOCKOCTH, PACCTOSHHUE
OT MPSIMOM J0 MJIOCKOCTH, MPOEKIMs (GUTYphl HA MIOCKOCTb. [lepneHuKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK NEPIECHAUKYIIAPHOCTH ABYX IIJIOCKOCTEN. Teopema 0 TpEX nepneHauKyaspax.

VYriael B IpOCTPAHCTBE: YIoJd MEXKIY MNPSAMOUM U IUIOCKOCTBIO, ABYTPAHHBIM YTOJ, JTUHECUHBINA
yroa JBYTpaHHOro yria. TpéXrpaHHbli W MHororpaHHsle yribl. CBOICTBa IJIOCKHX YTJIOB
MHOrorpaHsoro yria. CBOHCTBa IUIOCKMX U JABYI'PAaHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrOorpaHHuKOB, pa3BEpTKa MHOTOrpaHHMKa. [Ipu3ma: N-yroiapHas npusMma, npsmas u
HaKJIOHHAasi IpU3Mbl, OOKOBasi M TOJHAs MOBEPXHOCTh MpU3Mbl. [lapamienenumnesn, mpsMOyToJIbHbINA
napajuleJIenunes U ero cBoiicrsa. Kparuaiimme myTd Ha MOBEPXHOCTH MHOIOIpaHHUKA. Teopema
Oiinepa. [IpoctpancTBennas teopema [ludaropa. [lupamua: N-yronbHas mupamMua, MpaBUiIbHAS U
yceuéHHas nupamubl. CBoiicTBa pédbep U OOKOBBIX I'paHell MpaBUWIbHON nupaMuibl. [IpaBuibHbIE

MHOT'OT'paHHUKHU: IIpaBUJIbHAA IIpuU3Ma U IpaBUJIbHAA TMHpaMUIad, IpaBUJIbHAAd TPCYTOJbHAA



nUpaMuia U TNpaBWIBHBIA TeTpa’nap, KyO. IlpeacraBneHune o npaBWIBHBIX MHOIOIpDaHHMKAX:
OKTasp, JOAEKadAp U UKOCAIP.

Brruucienue 31€MEHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriel. [lnomans OoxoBO#
MIOBEPXHOCTU U IMOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIAb OCHOBAaHUM, TeopemMa 0 OOKOBOM
MIOBEPXHOCTU HpAMOM mpusmbl. [lnomans GOKOBOW MOBEPXHOCTU U MOBEPXHOCTH IPaBHIBHOU
IIApaMU/Ibl, TEOpPEMa O IUIOMAAN YCEUYEHHON TUPAMUIBI.

CumMeTrpusi B TPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU IPABUIIbHBIX MHOTOTPAHHUKOB.
CuMMeTpust B NIPaBWIBHOM MHOIOTPaHHMKE: CHMMETPHs HNapajulelenuIena, CHMMETPHs
IIPaBWIBHBIX ITPU3M, CAMMETPHS IIPABUIbHON MUPAMHUIBL.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTHUBOIIOJIOKHO HAIpPAaBIEHHBIE BEKTOpBl. PaBeHCTBO
BEKTOPOB. JIeHCTBUSA C BEKTOpaMH: CJIOKEHHUE M BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBOWCTBAa yMHOKEHUS
BEKTOpa Ha 4ucio. [IoHATHEe KOMIUTaHApHBIE BEKTOPHI. 1IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmino mnapainenenunena. Teopema O paslloKEHMHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsMoyrosbHas cucreMa KoopauHaT B mpocTpaHcTBe. Koopaunatsl BekTopa. CBs3b
MEXJly KOOpPAMHATaMU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOJ Mexay BekropaMu. CkanspHoe
IIPOU3BEICHAE BEKTOPOB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJAYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxianckoe BOCIUTAHME:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak  aKTUBHOIO |
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOTrO OOIIecTBa, MPEJCTaBICHWE O MaTEeMaTHMYECKHUX OCHOBAx
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHMM, MpOIenyp TpakJaHCKOTO 0OIecTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHHE B3aUMOEWCTBOBATH C COLUAIBHBIMU HHCTUTYTAaMH B
COOTBETCTBHUHM € UX (QYHKIMAMHU M Ha3HAUCHUEM;

2) maTpuoTHYecKOe BOCIMTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON Tpa)KAAHCKOW HIEHTUYHOCTH, YBA)KEHUS K IMPOLLIOMY U

HaCTOAIICMY pOCCHﬁCKOfI MaTeéMaTuKy, HCHHOCTHOC OTHOIICHHEC K JOCTHXKCHUAM pOCCHﬁCKHX



MAaTeMaTUKOB U POCCUUCKON MaTEMAaTUYECKOMN IIKOJIbI, UCITOIb30BaHME ITUX JTOCTUKEHUHN B IPYyTHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOTro Hapoja, chopMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM ITPUMEHEHHUEM JIOCTHKEHUN HAYKH
U ICSITeILHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B MOCTPOSHUE YCTOWYUBOTO OyAyIIETo;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, PEIICHUH, PACCYXICHUH, BOCIPUMMYHUBOCTh K MAaTEMAaTHYECKHUM AacTeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(hOpPMUPOBAHHOCTh YMEHHS MIPUMEHITh MaTeMaTHUYECKHE 3HAaHUS B MHTEpPECcaxX 3JJ0POBOTO U
0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3J0POBOE MHUTAHUE,
cOanmaHCHUPOBAaHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas Quandeckas akTUBHOCTD), (hu3ndeckoe
COBEPILIEHCTBOBAHMUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM JIESITEIIBHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYJZly, OCO3HAHWE LIEHHOCTH TPYAOIIOOMs, MHTEpEC K Pa3IMuHbIM cdepam
npodeccHoHaNbHON AEATeTbHOCTH, CBA3AHHBIM C MATEMATHKOW M €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIN BHIOOp OyyIIel npodeccuu U peaanu30BbhIBaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIIEHHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HaNpaBIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTb  AKOJOTHYECKOM  KyJNbTYphl, TIOHUMAaHUE BIHUSHUS  COIHAJIBHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOJHOM W COUMUAIBHOM Cpefbl, OCO3HAHHE
rI100aTBFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHNE MaTeMaTHUYeCKHUX
3HAHUH JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHNUE TTOCTYIKOB M OI[CHKH
WX BO3MOXHBIX TTOCJICICTBHU JIJIs1 OKPY KAIOIIECH CPEbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd U OOIIECTBEHHOM MPAKTHKH, TIOHUMaHUE MAaTEMaTHYECKONW HAYKH Kak c(ephl YeIIOBEUECKOU

JACATCIIbHOCTH, OTAIIOB eé Pa3BUTHUA 1 3HAYUMOCTHU IJId pa3BUTUA HUBUIIU3AIUU, OBJIAJCHHUE A3BIKOM



MaTEeMaTUKd U MaTeMaTH4YecKOl KyJIbTypoll Kak CpeACTBOM IO3HAHUS MHUPA, TOTOBHOCTH

OCYHICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIILHOCTE MHAUBUAYAJIBHO U B T'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJoruueckue AeMcTBU:

BBISBIIATH W XapaKTEPU30BaTh CYIIECCTBEHHBIE TMPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSATHHN, OTHOIICHUA MEXTY MOHATUIMH, (POPMYITUPOBATH OMPEICICHHUS MOHATUN, YCTaHABINBATh
CYIIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHCHHS, KPUTCPUU
MPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATH, (POPMYIHpPOBaTH MU NPe0OpPa3OBBIBATh CYKICHUS: YTBEpPAUTEIbHBIC H
oTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeuYHs B (akTax,
JAHHBIX, HAOFOJICHHUSX U YTBEPKACHUSX, TIPEJIaraTh KPUTCPUU IS BBISIBIICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX WU WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIFOUYEHHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIHLHO JI0KAa3aTeIhCTBA MATEMATUUECKUX YTBEPKACHUHN (TIPSIMBIE W OT
MPOTHBHOTO), BBICTpaWBaTh APryMEHTAlMIO, TMPUBOAUTH TMPUMEPHl HU  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CHOCO0 perieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOIAIINN ¢ YUETOM CaMOCTOSTEIIHO BBIJCIICHHBIX KPUTEPUER).

ba3oBble ucciaenoBareabckue AeiicTBHS:

WCIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNH HMHCTPYMEHT MO3HAaHHS, (HOPMYIUPOBATH
BONPOCH, (DUKCHPYIONIME MPOTUBOPEUYHE, MpoOIeMy, YCTaHABIMBAaTh KCKOMOE U JIaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UINIO0, MHECHHE,

MPOBOJUTh  CaMOCTOATENBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,  HUCCIEAOBAHHE MO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCHMOCTEHN MEXKIy 00BEKTaMu, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYJIHUPOBaTH OOOOIIEHHUS] W BBIBOJBI 1O PE3yJIbTaTaM IMPOBEAEHHOTO
HaOIIOJICHUS, WCCIICIOBAHUSA, OLIEHHBATh JTIOCTOBEPHOCTh MOJYYCHHBIX PE3YyJIhTAaTOB, BBHIBOJOB U

0000I1IeHMI;



IIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKIKE BBIABUIATh IIPEATIONOKECHHS O €T0
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

BBISIBJIATh 1€(UIUTHI UH(OPMAIMM, JaHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BONPOC U JUIS
pelLlIeHns 3a/1a4H;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHHUKOB  PAa3IMYHBIX  TUIIOB,  AHAJIMW3HPOBATH,
CHCTEMAaTU3MpOBAaTh W  HUHTEPHPETHPOBATH HWHPOPMALMIO PAa3IMYHBIX BUAOB U  (opM
IIPEICTaBIICHMS;

CTPYKTYPHUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B PA3JIMYHbIX (hopMax, WILTIOCTPUPOBATD
rpaduyuecKy;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YyHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (HOPMYITUpPOBATh CYXXACHHUS B COOTBETCTBHHM C YCIOBUSIMH M IEIISIMHU
OOIIeHus], SICHO, TOYHO, T'PAaMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, aBaTh MOSICHEHUS MO X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYyUYEHHBINA Pe3yIIbTaT;

B XO0J€¢ OOCYXJIEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJIaeMOH TeMbl, MpPOOIEeMBI,
pemaeMoil 3ajauM, BBICKA3bIBATH MJIEH, HAIEJIEHHbIE Ha TOWUCK pELICHHs, COIMOCTABIIATH CBOU
CYXKICHMSI C CYKICHUSIMHU JIPYyTUX YYaCTHUKOB JAMaiora, oOHapyXMBaTh pa3jiMuhe U CXOJCTBO
MO3UIIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

IIPENCTABIIATh PE3YJbTAaThl PEIIEHUS 3a7add, SKCIEPUMEHTa, WCCIENOBaHMs, IPOEKTa,
CaMOCTOATENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS ¢ YYETOM 3a7ad MPE3EHTAUA U OCOOCHHOCTEH

ayJIMTOPUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

COCTaBJIATh IUJIaH, QJTOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ y4ETOM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHUaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:



BJIa/IETh HAaBBIKAMHU MMO3HABATEIBHON peQIIeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUH U
MBICITUTENIBHBIX TPOIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOIIS
IpoLecca U pe3yJibTaTa pelleHHsl MaTeMaTH4YeCKON 3a1auH;

MpPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEUICHUH 3aJlayd, BHOCHTD
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ICNIM U YCIOBHUSIM, OOBSICHITh IPUYUHBI JTOCTHIKCHUS
WIM HENOCTWKEHHUS pe3ylbTaTOB JEATEeIbHOCTH, HAXOAUTh OWIMOKY, JaBaTh OILIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeIbHOCTD:

MMOHMMATh U HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WMHJMUBHAYaJIbHOM pabOTHI MpHU
pelieHnyd y4ueOHBIX 3a/lady, MPUHUMATh Leldb COBMECTHOW JEsITeNbHOCTH, IUIaHUPOBATH
OpraHM3alli0 COBMECTHOM palOoThI, paclpenensiTh BUIBI pabOT, AOrOBapUBATHCS, O0OCYKIATh
MPOLIECC U PE3yNbTaT PadOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paldoThl (00CyxkAeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BBITIOIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOM JACUCTBHSI C APYTUMHU
YJieHaMd KOMaHJbI, OIEHUBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSM,

C(l)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMH B3aUMOOCHCTBHA.

MHNPEAMETHBIE PE3YJbTATHBI

K koniy 10 ki1acca oOyuaromuiicss HAy4uTCs:

e CBOOOJHO ONEPHUPOBATh OCHOBHBIMU MOHSTUSIMM CTEPEOMETPUU IPH PEHICHUU 3a/ad U
MIPOBEJICHUU MaTeMaTUYECKUX PaCcCyKICHU;

® [IPUMEHATh AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIIEHUH T€OMETPUUYECKUX
3ajay;

e iIaccu(UUUPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh IMOHSATUSMH, CBSI3AHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMON U MIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, NHpaMuia,

MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo0);



KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHMS TSl KIIaCCU(DUKAIIHH;
CBOOOJHO ONEpPUPOBATh TMOHATHAMH, CBSI3aHHBIMH C CEUECHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBINOJIHATE TApAJJICIIbHOE, IIEHTPAJIbHOE M OPTOTOHAIBHOE MPOEKTUpOBaHHE (QUTYP Ha
TUTOCKOCTD, BBITIOJHSTH N300pakeHusl (GUTyp Ha TIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB DPAa3JIMYHBIMA METOJAMH, BBITIOJIHITH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYD: BHI CBEpXY, COOKY, CHUZY;
BBIUUCIIATh  IUIOIIAJAM  IOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (TIpuU3Ma, I[HPaMH[A),
TE€OMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OIEPHPOBATH TOHATHSAMH: CUMMETPHsI B MPOCTPAHCTBE, IICHTP, OCh U
TUIOCKOCTh CHMMETPUH, IIEHTP, OCh ¥ IUIOCKOCTh CHMMETPUHU (UTYPHI;

CBOOOJHO ONEPUPOBATH TOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpPAM M KOOpJIMHATAM B
MIPOCTPAHCTBE;

BBITIONHSATH JICUCTBUS HAJl BEKTOPAMU;

pemaTth 3aJayd Ha JOKa3aTelIbCTBO MATEMAaTUYCCKMX OTHOIICHUH H HAXOXKICHHE
TC€OMETPUUCCKUX BEITMYUH, TPUMEHSSI H3BECTHBIC METO/IbI IIPU PEIICHUN MaTEMAaTHICCKUX
3aJ1a4 MMOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSITh TPOCTEHINME MPOTPaMMHBIE CPEJICTBA M JIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI TIPY PEIICHUN CTePEOMETPHUSCKUX 3a/1a9;

W3BJICKATh, MPEOOPA30BBIBATE U WHTEPIPETUPOBATE HHPOPMAIHIO O TPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKAX;

MPUMEHSITh TIOJyUYEeHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATh M aHAM3HPOBATH peabHBIC
CUTYaIlUH, IPUMEHSTh U3YYCHHBIC TIOHATHS B MPOIIECCE TTOUCKA PEIICHHS] MATEeMAaTHICCKU
chopMyITUPOBAaHHON MPOOJIEMBbI, MOJECIMPOBATH pEAJbHBIC CHUTyallMd Ha S3BIKE
Te€OMETPUH, HUCCIIEOBAaTh MOCTPOCHHBIE MOJETH C HCHOJIb30BAaHUEM TE€OMETPHUYECKHX
MOHATHA U TEOpeM, ammapaTra anreOpbl, pemiarh MpPaKTUYeCKUe 3a7adud, CBSI3aHHBIE C
HaX0XJICHUEM T€OMETPUUICCKUX BEITUIHH;

MMETh TIPEJICTABICHUS 00 OCHOBHBIX ITAllax Pa3BUTHSA T€OMETPHH KaK COCTABHOW YacTH

(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KUIIACC

Ne
n/

I

HaumenoBanue
pa3aesioB U TeM

NPOrpaMMmblI

KoanuecTBo 4acoB

Bcer

0

KonTpoabHbl

e padoThbI

IIpakTH4eckn

e padoThbI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/IbHbI

e pecypchl

BBeneunue B

CTEPEOMETPUIO

23

Bzaumnoe
pacrojoXeHue
MPSMBIX B

MIPOCTPAHCTBE

[TapaniensHOCTH
MPSIMBIX U
TJIOCKOCTEN B

IIPOCTPAHCTBE

[IepneHquKynsspHOCT
b IPSIMBIX U
IIJIOCKOCTEN B

IIPOCTPAHCTBE

VYrael 1 pacCTOSTHUS

25

16

MHororpasHuKu

Bexkrops! B

IIPOCTPAHCTBE

IToBTOpEHME,
000011eHNE U
cucreMaru3anus

3HAHUU

12

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




MNOYPOYHOE IIJNIAHUPOBAHHUE

10 KJIACC

Ne

n/  Tema ypoka KosunyecTBO 4acoB

I

Jara

H3YyYCHUA

KoppekTtu

pOBKa J1aT

OcHoBHbIE
paBuIia
n300pakeHUs Ha
pHUCYHKE
TJIOCKOCTH,
MapajuIeIbHBIX
MPSIMBIX
(oTpe3koB),
CepE/IUHBI

OTpe3Ka

IlonsiTus
CTEPEOMETPHUU:
TOYKa, Ipsimasi,
TJIOCKOCT,
MPOCTPAHCTRO.
OcHOBHBIE
paBwIIa
M300pakeHUs Ha 1
PUCYHKE
TIJIOCKOCTH,
MapauIeITIbHBIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI

OTpe3ka

5.09

5.09

Tlonsarus:

MEPECCKArOIEC

7.09




sl TNIOCKOCTH,
MEePECEKAIOIIHNEC
s npsiMasi v
IJIOCKOCTh;
MOJTYTIPOCTPAHCT

BO

ITonsarus:
MEPECEKAIOIINEC
s TNIOCKOCTH,
MepeceKaroImec
s apsiMas u
IUIOCKOCTB;
MOJYTIIPOCTPAHCT

BO

12.09

MHororpanHuku
, 1300pakeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHH
bIX uryp,
HECYIECTBYIOII
X 00BEKTOB
MHororpanHuku
, N300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHH
bIX uryp,
HECYIECTBYIOII
X 00BEKTOB
AKCHOMBI
CTEpEOMETPUH U
TIepBEIC
CIICZICTBUS U3

HHUX

12.09

14.09

19.09




10

AKCHOMBI
CTEPEOMETPHUU U
nepBbIe
CIEICTBUS U3

HHNX

AXCHOMEI
CTEpEOMETPUU U
TepBbIC
CIEICTBUS U3
HuX. CriocoObl
3aJIaHuUs TIPSIMBIX
M TNIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MIPSMBIX U

IJIOCKOCTEN

N3obpaxenue
CEYECHMI
MUpaMu/Ibl, KyOa
Y TIPU3MBI,
KOTOpbIE
MIPOXOJIAT Yepe3
ux péopa.
N300pakenue
IIepeceyeHUs
TTOJTYICHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOCHHBIX
CEYECHMI
pa3HBIMHU

OBETaMH

19.09

21.09

26.09

11

N306paxenue

26.09




CEYCHUI
UpPaMUIbI, KyOa
U IIPU3MBI,
KOTOpbIE
MIPOXOST uepe3
ux péopa.
N3obpakenune
[EPECCUCHUS
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MIOCTPOEHHBIX
CEYCHUI
pa3HBIMU

OBC€TaMH

12

13

N3o6pakenue
CEYCHUI
UpaMU/Ibl, KyOa
U TIPU3MBI,
KOTOpBIE
MIPOXOJIAT Yepe3
ux péopa.
N300pakenue
nepecedeHust
MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOSHHBIX
CEYECHMI
pasHBIMHU

OBETaMH

N300pakenue

CEeUeHU !

28.09

3.10




MUpPaMUIbI, KyOa
Y TIPU3MBI,
KOTOpBIE
MIPOXOJIAT Uuepe3
ux péopa.
N3obpakenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX
CEUYCHMIT
pasHBIMHU

oBE€TaMu

14

Merton cienos
JUISL IOCTPOECHUS

CEUYEeHUU

3.10

15

Meton cienos
JUTSI IOCTPOCHUS
CEUYCHMH.
CsoiicTBa
MepeceueHu i
prIMI)IX nu

IJIOCKOCTEN

5.10

16

Meton cienos
JUTSI IOCTPOCHUS
CEUYCHMI.
CBoiicTBa
NepeceueHu i
HpSIMI)IX n

IJIOCKOCTEN

10.10

17

[TocTpoenne

CEeUueHU! B

10.10




18

nupamue, Kyoe
0 TPEM TOUYKaAM
Ha pEoOpax.
Co3pnanue
BBIHOCHBIX
YepTeKEN U
3amuch I1aroB

IIOCTPOCHUA

[Toctpoenue
CEYEHMII B
nupamujie, Kyoe
10 TPEM TOUYKAM
Ha pEOpax.
Co3nanne
BBIHOCHBIX
YepTexKEN U
3aruch 11aroB

MOCTPOEHUS

12.10

19

[TocTpoenne
CEYCHUI B
nupamue, Kkyoe
10 TPEM TOYKaM
Ha pEOpax.
Coznanune
BBIHOCHBIX
yepTexen u
3aMuch U1aroB

MOCTPOEHUS

17.10

20

[TocTpoenne
CEYECHU B
nupamue, Kyoe
10 TPEM TOUYKAM

Ha pEOpax.

17.10




21

22

Coznanne
BBIHOCHBIX
yepTexen u
3aMuch I1aroB

MOCTPOEHUS

[ToBTOpEeHUE
IUIAHUMETPHHU:
Teopema o
MIPOIOPLIUOHAIH
HBIX OTpE3Kax.
[Tonobue

TPEYroJIbHUKOB

IToBTOpEHUME
IJIAHUMETPUU:
Teopema
Menenas.
Pacuetsl B
CEUYEHHUSIX Ha
BBIHOCHBIX
yepTexax.
Hcropus
pa3BUTHS
IJTAHUMETPUU U

CTEpPEeOMETPUH

19.10

24.10

23

24

KoHntposbHas
paborta

" AKCHOMBI
CTEPEOMETPUH.

Ceuennsa"

Bzaumnoe
pacmoiokKeHne
HpSIMI)IX B

IIPOCTPAHCTBE.

24.10

7.11




25

CkpemuBaromue
Csl TIPSIMBIE.
[Ipusznaku
CKPEILMBAIOIINX
Csl TIPSIMBIX.
[TapamiensHbie
psiMbIe B

MIPOCTPAHCTBE

Teopema o
CYILIECTBOBaHUU
u
€MHCTBEHHOCTH
IpsAMON
napasuiebHON
JTAHHOU MPSIMOiA,
MPOXOISAIIEH
yepes TOUKY
MIPOCTPAHCTBA U
HE JIe)Kallen Ha
JAHHOM MPSIMOM.
Jlemma o
IepEeCEUCHU U
napajuieIbHbIX
MIPSIMBIX

IIJIOCKOCTBIO

7.11

26

[TapannenpsHOCTH
TpeX MPSAMBIX.
Teopema o Tpéx
HapajuIeIbHbIX
NIPSIMBIX.
Teopema o
CKPEILMBAIOIINX

CA TIPSAMBIX

9.11




27

[TapamnensHoe
MIPOCKTHPOBAHKE
. OcHOBHBIE
CBOMCTBA
rapajuieIbHOTO
MIPOEKTUPOBAHHUS
. U3obpakenue
pasHbIX GUTYp B
rapasuieabHON

MIPOECKLIUN

14.11

28

LenTpanbHas
IIpOEKLHUsA. YToi
c
COHAITPaBJICHHBI
MU CTOPOHAMHU.
Yron mexny

IpsAMBIMHA

1411

29

3amaun Ha
JI0Ka3aTeIbCTBO
U UCCIIEI0BaHuUE,
CBsI3aHHBIE C
pacToIoKEeHUEM
prIMI)IX B

IIPOCTPAHCTBE

16.11

30

[TonsTns:
IapajuIeIbHOCTh
IpsIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH
IpsIMOM U

IIJIOCKOCTH.

21.11




31

CaoiicTBa
MapajuieTbHOCTH
pAMON 1
IIJIOCKOCTH
I'eomeTpuueckue
3a/1a4u Ha
BBIYHUCIICHHUE U
JTI0Ka3aTesIbCTBO,
CBSA3aHHBIE C
napajuieJIbHOCTh
0 IPSAMBIX U
IJIOCKOCTEN B

IIPOCTPAHCTBE

2111

32

[TocTpoenne
CEYCHMH,
IIPOXOJALIETO
4yepes JaHHYIO
MPSIMYIO Ha
yepTeke U
apajyIeIbHOTO
JIPYrou MpsIMOM.
Pacuér

OTHOIIEHUH

33

34

[TapamtenpHas
MPOEKLHA,
MIPUMEHEHHE JIIS
IIOCTPOEHHUS
CeueHMi Kyba u
napaiesenune]|
a. ColicTBa
napaiesienure

a U MMPU3MbI

[TapamiensHbie




35

IJIOCKOCTH.
[Ipusnaku
MapajuieIbHOCTH
JBYX
IJIOCKOCTEMN
Teopema o
MapayieIbHOCTH
u
€AMHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOISAIIEH
yepes TOUKY, HE
MPUHAJICHKALLY
0 JTaHHOU
IIJIOCKOCTH U
CIEACTBHUS U3

HEe

36

37

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 0O
MapajieIbHOCTH
MIPSIMBIX
TePECCUCHHS
npu
MepeceueH
TIBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTben
CBoiicTBa
napajuieIbHbIX
IIOCKOCTEM: 00

OTpe3Kax




MapaieabHbIX
MPSIMBIX,
3aKJIF0YEHHBIX
MEXY
napauieIbHbBIMU
IUIOCKOCTSIMH; O
MepeceuCHU
MPSMOM C IBYyMSsI
napauieIbHbBIMU

IIJIOCKOCTAMU

38

[ToBTOpEHue:
TeopeMa
[Mudaropa Ha

IINTIOCKOCTH

39

40

[ToBTOpEHue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO

TPEYTOJIbHUKA

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napasuleIenumes

a

41

Breraucnenne
JUTUH OTPE3KOB B
KyOe u
MPSAMOYTOJIbHOM
napajienenuIe

€

42

[lepnenaukymsap
HOCTB IIPSIMOM U
IIJIOCKOCTH.

IIpusnax




MIEPIEHIUKYIISP
HOCTH IIPSIMOU U

IIJIOCKOCTH

43

44

[lepnenaukymsap
HOCTb MPSIMOU 1
IIJIOCKOCTH.
IIpusnak
NEPIEHIUKYIISIP
HOCTHU MPSIMOI U

IINTIOCKOCTH

Teopema o
CYILIECTBOBaHUU
u
€IMHCTBEHHOCTH
IIPSIMOH,
MPOXOISIICH
4yepe3 TOUKY
MPOCTPAHCTBA U
MePIEHIUKYIISP

HOU K INTIOCKOCTH

45

46

47

ITmockoctn n
MEePHEHIUKYIISP
HBIE UM MPSIMbIE
B

MHOT'OrpaHHUKax

ITmockocT n
MEPIEeHIUKYIISIP
HbIE UM MpsIMbIE
B
MHOTOTpaHHUKAX
[lepnengukymsp

1 HaKJIOHHas.




48

49

50

ITocTpoenue
MepHeHINKYIIsIpa
13 TOYKU Ha
MPSAMYIO
[Tepnienaukyssp
Y HaKJIOHHASI.
ITocTpoenue
MepHeHINKYIIsIpa
13 TOYKU Ha
MPSAMYIO
Teopema o Tpéx
neprneHIuKyIspa
X (TIpsimast u
oOparHasi)
Teopema o Tpéx
MepIEHINKYIISIpa
X (mpsimast 1

oOpatHas)

51

Yron mexny
CKPEILMBAIOIIUM

HCA IPpAMBIMHA

52

ITonck
MIEPIICHUKYIISAP
HBIX TIPSAMBIX C
IIOMOIIIBIO
MEPIECHANKYISP

HBIX IJIOCKOCTEN

53

OptoronanbHoe

MIPOEKTUPOBAHHE

54

[TocTpoenne
ceueHuit Kyoa,

IIPpU3MBI,




55

IIPaBUJILHON
MUPaAMU/IBI C
MIOMOILBIO
OpPTOTOHAJIBLHOMI
MPOCKLIUU
[Toctpoenue
cedeHuit kyoa,
MIPU3MBI,
MPaBUIbHON
MUpPaMUIBI C
TTOMOIIIBIO
OpPTOTrOHAJILHOU

MPOEKIIUU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B

MHOT'OrpaHHUKax

57

[Ipu3nak
NEPIEHIUKYIISAP
HOCTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIECTBUE

CUMMETPUU

58

[IpaBunpHbIE
MHOTOTPAHHUKH.
Pacuér
pacCcTOsAHUM OT
TOYKH J10

IIIIOCKOCTH




59

IIpaBunpHbIE
MHOTOTPaHHUKH.
Pacuér
paccTosHuM OT
TOYKH J10

IIIIOCKOCTH

60

CriocoOsr
OIyCTHUTH
HEPIECHIUKYIISP
bl: CHMMETpUSI,
CABUI' TOUKH IIO0
IapajuIeIbHON

IpsAMON

61

62

63

CaBur 110
HeIapajuIeIbHON
MPSMOW,
M3MEHEHUE

paccTosHu

KonTponbHas
paborta
"B3aumHoe
pacrosoKeHue
MPSIMBIX U
IIJIOCKOCTEN B

npocrpaHcree”

IToBTOpEHME:
YIOJI MEXAY
IIpsAMBIMHA Ha
IIJIOCKOCTH,
TPUTOHOMETPUS
B IIPOXU3BOJIbHOM
TPEYrOJIbHHUKE,

Teopema




64

65

KOCHUHYCOB

[ToBTOpEHwMe:
YIOJl MEXIY
CKpEIIHUBAOIINM
UCS IPSIMBIMU B

MIPOCTPAHCTBE

I'eomerpuueckue
METO/bI
BBIYMCIICHUS
yria MexIy
MPSIMBIMU B

MHOI'OI'paHHHUKaXx

66

JIByrpaHHBII
yroi. CBOHCTBO
JIMHENHBIX YIJIOB
JIByTPaHHOIO

yria

67

68

Ilepnengukymsp
HBIE TUIOCKOCTH.
CaoiicTBa
B3aUMHO
MEPIEHIUKYIISIP
HBIX INTIOCKOCTEN
IIpusnax
MEPIEHIUKYIISAP
HOCTH
MJIOCKOCTEH;
Teopema o
psAMOI
IIEPECEUECHUS
IBYX

IJIOCKOCTEN




MIEPIEHIUKYIISP
HBIX TPEThEN

IIJIOCKOCTH

69

70

71

IIpssMOyTONBHBIN
napajuiesIenunes
; KyO;
U3MEPEHMUH,
CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesIenunes

a

Teopema o
JUaroHaiu
MPAMOYTOJIBHOTO
HapajuIeIenuIey
a ¥ CIIEJICTBUE U3

Heé

Crepeomerpuuec
KHe U
IMPUKIIAAHBIC
3a7a4u,
CBSI3aHHBIE CO
B3aUMHBIM
pacnoiaoKeHneM
IIPpsAMBIX U

IIIIOCKOCTH

72

[ToBTOpEHME:
CKPEIIHBAIOIINE
Cs IIPSIMBIE,
NapajuieibHbIC
IIJIOCKOCTH B
CTaHAAPTHBIX

MHOT'OrpaHHUKax




73

[Tapa
napajuieIbHbIX
IUIOCKOCTEH Ha
CKpEITUBAIOIINX
Csl IPSIMBIX,
paccrosiHue
MEXITY
CKPEITUBAIOIINM
UCS MPSMBIMU B
MPOCTHIX

CUTyalusiax

74

Paccrosaue ot
TOYKH JI0
IUIOCKOCTH,
paccTosiHUE OT
IpsIMOH 10

IIIIOCKOCTH

75

76

Brruucnenue
paccTosHuI
MEXIY
CKPELIUBAIOIINM
UCS TIPSIMBIMU C
ITOMOIIBIO
MEePIEHIUKYIISP
HOU INTOCKOCTH
TpéxrpanHblii
yrod,
HEpaBEHCTBA JJIs
TpeXTPaHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI

KOCHUHYCOB U




CUHYCOB IS
TPEXTPAHHOTO

yria

77

DNeMEeHThI

chepuyeckoin

TCOMETPHUU: 1
re0Ie3NICCKUe

JIMHAY Ha 3eMiie

78

KonTposbnas
pabota "YTieI 1 1

paccrosiHus"

79

80

81

82

Cucremaruzanus
3HAHUU
"MHororpaHHuk

U €70 DJIEMEHTHI"

[Inpamua.
Bunbr nupamu.
[IpaBunbHas
npamMuaa
IIpusma. IIpamas
Y HaKJIOHHAas
[PH3MBI. 1
[IpaBunbHas
npusma

[Ipssmoint
napajuieeuIey
MIPSMOYTOJIbHBIN
napajuiesIenunes

, KyO

83

Brimykiieie

MHOT'OI'paHHUKHU.




84

Teopema Ditnepa

Brinykibie
MHOTOTPaHHUKH.
Teopema
Ditnepa.
[IpaBuibHbIE U
MOJTYTIPABUITbHBI
e

MHOI'OI'PpaHHUKH

85

86

KoHntposbHas
pabora
"MHororpaHHuk

n

Ilonsarue
BEKTOpa Ha
IJIOCKOCTH U B

IIPOCTPAHCTBE

87

88

89

90

91

CyMmMma BEKTOpOB

Paznocth

BEKTOPOB

IIpaBuno
napajuieIeumne

a

YMHOXEHNE
BEKTOpa Ha

YHCIIO0

Paznoxenue
BEKTOpa Mo
6asucy Tpéx
BEKTOPOB, HE
JIEKAIIUX B

OIHOU




92

93

IIIIOCKOCTH

CxanapHoe
MIPOU3BEJICHUE
Brranciaenue
yriia MexIy
BEKTOpaMHU B

IIPOCTPAHCTBE

94

IIpocreiimme
3a/1a44 C

BCKTOpaMH

95

IIpocreiimme
3aJ1a4u ¢

BCKTOpaMH

96

97

98

99

IIpocreiimme
3aJ1a4u ¢

BCKTOpaMH

[Ipocretimue
3a/1a4u ¢

BEKTOPaMH

O0600111eH1E U
CUCTEMATHU3ALUSL

3HAHUH

O06006111eH1E U
cucTeMaTu3alus

3HAHUH

100

HNrorosas
KOHTPOJIbHAS

paborta

101

Hrorosas
KOHTPOJIbHAs

pabora

102

O06001IeHne 1




cucreMarmu3anuia

3HAHUH

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102
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