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MNOACHUTEJIBHASA 3AIINCKA

[eomerpust sBIsIETCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUILUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMaHHTApHOTO IUKIA. [1OCKONBKY JOTHYecKoe MBIIUICHHE,
dopMupyemoe npu H3y4eHHMH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHUH IETIOYKU JIOTMYECKUX YTBEP)KICHUN NpPU PELICHUH
TFeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsbl yaeOHOro Kypca «I['eomerpus» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TPU H3YYECHHUH TE€OMETPUH, Kak
COCTABIISIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obOecreueHue
BO3MOXKHOCTH TIPHOOPETEHHS M HCIOJIB30BaHUs Oosee TIyOOKMX TeOMETPHYECKHUX 3HAHUH |
JCUCTBHUM, CIEIU(PHUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEIIHOTO MPOQeCcCHOHATHLHOTO
00pa3oBaHusl, CBI3aHHOTO C HCIOIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHRIMU 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIAMHI
¥ YCWIMBAIOMIUMH Kypc 0a30BOTO YPOBHSI, SBIISFOTCS:

pacmIupeHre MpPEACTaBICHHS O T€OMETPUM KaK YacTh MHPOBOW KYJIbTYpHl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H TEOMETPUH C OKPYXKAIOIIMM MHPOM;

dopMHpoBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSX, IO3BOJIAIONIMX ONWCHIBATHh W HM3Yy4aThb pa3HbIC  SBICHUS
OKpY’KaIOIIero MMUpa, 3HaHHe NOHATHHHOrO amnmapara 1mo paszaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpuH;

(dopmMEpoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSMH O TIPOCTPAHCTBEHHBIX (DUTYpax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMyT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTh Ha 4YepTekax, MOJENAX U B pEaJbHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCHOMATHKH TPH NPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMsI BIIAJIETh METOJAMM [IO0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHUs HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PAKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeNbCTB NpU OOOCHOBAaHMM MaTeMaTHUYECKUX
YTBEP>KJICHUM U POJIM aKCUOMATHKH B ITPOBEACHUU JIETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHHMH, KPUTUYHOCTU
MBIIUIEHUS, HHTEpECa K U3yYEHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyallud, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIEJIeH, UHTEPIIPETAIIMU TTOJYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEp)KAaTEIbHBIMU JIMHUSAMHU yueOHOTO Kypca «I'eomerpusi» B 10 kiacce
SBIISIIOTCS: «[Ipsimbie u IJIOCKOCTH B IPOCTPAHCTBEY, «MHOTOTrpaHHUKI,
«Bektopei».ChopmynupoBanHoe Bo DPI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH
HOHATUSAMEY, PEIEBAaHTHBIMU T€OMETPHHM Ha YriayOonéHHOM ypoBHe oOydenus B 10 kiacce,
OTHOCHTCSI KO BCEM COJEpPKATEIbHBIM JMHHUAM Y4eOHOTO Kypca, a (OpMUPOBAaHUE JIOTHUYECKUX
YMEHHH pacrpeiensieTcsl He TOJNbKO MO COJEepKATeNbHBIM JHHHAM, HO M MO TrojaM oOyueHusl.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHbIM 10 TogaM 00ydeHUs], CTPYKTYpHPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIMpOcaM OOydJaromuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKJIIOYAaTh B OOILIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YJarOUXCsl, pacIupssi U yriyossisi €€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUU Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus s guddepeHnranud  oOydeHHs, MOCTPOCHHS WHIWBHIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneduTbh yriayOn€HHOe M3yYyeHUE TEOMETPUM  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIMM H MPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha uzyuenmne yuebHOro kypca «I['eomerpusi» Ha yrayO0ia€HHOM ypoBHE oTBoAuTCs: B 10
kiacce — 102 yaca.



COILEPKXAHUE OBYYEHUSA
10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, ITPOCTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaromuxcs npsmbix. [lapanneabHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPALIEIbHbBIE NPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSMBIX, [ApaJUIeIbHOCTh NOpsAMOA U IIockocTH. [lapamiensHoe U LEHTpaJbHOE
POEKTHpPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHUSL.
N3o0paxenue Guryp B mapajuieIbHOW MPOSKIHUU. YTIIBI ¢ COHANIPABICHHBIMH CTOPOHAMHM, YTOJ
MEXAYy NpSIMBIMH B NpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IUIOCKOCTH,
CBOIICTBa MapaienbHbIX IIOocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TIOCKOCTH:
TETpa’ap, NapajlIeJIEeNUIIE], TIOCTPOCHUE CEYEHUN.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISpPHbIE MpsSMble B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
10cKOCTH. OpTOroHaabHOE MpOEKTUpOBaHUE. [lepneHaAuKyasp U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOH 10 TUIOCKOCTH, MIPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPIEeHAUKYIApax.

Yrael B IPOCTPAHCTBE: YOI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJl, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IJIOCKUX W JBYI'PAHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHuKOB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yronbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cBoicrBa. KpaTdailiine nyTd Ha MNOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
NpaBUIbHON TnUpamubl. [IpaBuiibHbIE MHOTOTPAHHUKH: IMpaBUJIbHAs NpHU3Ma U TPaBUIIbHAA
NUpaMu/Ia, IpaBUIbHAS TPEYTOJbHAS MUPAMUJIa U TIPABHIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TOJHOM IOBEPXHOCTH NPSAMOM NPU3MBI, IUIOIIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIBHOM MUPAMMJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CumMeTpusi B TPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPABUIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B TpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS Mapajulesienuneaa, CUMMETPHS
MpaBUJIBHBIX IPU3M, CHMMETPUS MPABUIILHON MUPaMUbI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABIICHHbIE W MPOTHBOMNOJIOKHO HaIlpaBlIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAaMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uuncio. CBoicTBa cioxxkeHus BeKTopoB. CBoiicTBa



YMHOXEHHS BEKTOpa Ha 4yucio. [lonaTne koMianapHsle BeKTOpsI. [Ipu3Hak KoMIiaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BeKkTOpaM. [IpsAMoyronpHas cucrtemMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeXIy KOOpAMHATAMHU BEKTOpAa M KOOPIHMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE POU3BEICHUE BEKTOPOB.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYaromIerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpaXkJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOAIIEMY POCCUUCKONM MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBbIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PErylsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IUYHBIM chepam
npohecCHOHANBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAHWE BIMSIHHUS COIHMAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPY’KAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIECJICTBUN ISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTeMaTU4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,



OBJIAAICHUEC A3BIKOM MaTEMAaTHKHU U MaTeMaTH4YeCKOM KyanypOﬁ KaK Cp€ICTBOM IIO3HAHUSA MHUPA,
TOTOBHOCTL OCYHICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHHMA JUIA OOOOLICHHUS H
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IPEeoOpa3OBbIBATh CYXKIEHHs: YTBEPIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTUBOpeuns: B (hakTax,
JaHHBIX, HaOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMI0, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOIbI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCUPYIOIIUE MPOTUBOpEUYHE, MpPOOJIEMy, YCTAaHABIMBATH HCKOMOE M JIAaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcca, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMu, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BbIABUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISABIIATH JE€PUIMUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOMPOC U JJIS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUS],

CTPYKTYypupOBaTh  MHGOpMALUIO, MPEACTaBIATh €€ B  PAa3NIUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.



KoMMyHUKAaTHBHBIE YHMBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIfI
pe3yJbTar;

B X0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, HPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXXACHUSAMHU JPYrHUX YYaCTHHKOB JUANOra, oOHApyKMBATh pa3jiMyhe M CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3YyIbTAaThl PELICHUS 33/]a4d, HKCIEPHMEHTAa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yiibTaTa PEeIIeHUsI MaTeEMaTUUECKOH 3aauu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 33/a4yl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBUSM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3y/IbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl IpU
peleHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMNOBBIX (hopMax paboThl (00CyXkaeHHs, OOMEH MHEHUMH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBIMNOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBATh KAayeCTBO CBOETr0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEAMETHBIE PE3VYJIBTATHBI
K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33134 U
IIPOBEJEHUHN MAaTEMaTUUYECKUX PACCYKICHUM;
® T[PUMEHSATh AaKCHOMBI CTE€PEOMETpPUM U CIEACTBHS W3 HUX TPU PEHICHUU
TEOMETPUUYECKUX 3a7ay;



KJIacCu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE NPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHSITHUSIMH, CBI3aHHBIMH C yIJIAMH B MPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

CBOOOHO OMEPUPOBATH OHATHUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJTHO PAacCMO3HAaBaTh OCHOBHBIC BHJbl MHOTOIPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIACCU(UITUPOBATHL MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJTHO ONEPUPOBATH MOHSTUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB
TUIOCKOCTBIO;

BBIMOJIHATH NApaJJIeNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (HUTYp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXKeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIONHSThH (BRIHOCHBIC)
IUIOCKUE YEPTEXH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIUMCIIATh IUIOMQJAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma, THpPaMUA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOJHO ONEPHUPOBATh TOHATHUSIMH: CHMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpJAUHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPaMH,

pemathk 3aJa4d Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKMX OTHONICHUA W HAXOXKICHHE
FCOMETPHYCCKUX  BEIMYWH, TIPUMCHSS HW3BECTHBICE METOJBI IPU  PCHICHHUH
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

MPUMEHSTh MPOCTEHIIINE MPOrPaMMHBIE CPEJICTBA U DNIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

U3BIIEKATD, npeoOpazoBbIBaTh M HHTEPIPETUPOBATH uH(pOpMaIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKaX;

NPUMCHSTHh TIONyYCHHBIC 3HAHWS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3HPOBATH
peabHBIE CHUTYAIlMH, IPUMEHSATHh W3YYCHHBIC MOHSATHUS B MPOIECCE TOMCKA PEIICHUs
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIEMBI, MOJICTHUPOBATh PEATbHBIC CUTYaIlUU
Ha S3BIKC TEOMETPHH, WCCICA0BATh ITOCTPOCHHBIE MOJICTH C HCIOJIh30BAHUEM
TEOMETPUUECKUX TMOHATHI W TeopeM, ammapara anreOpbl, pemartbh MpaKTHYeCKue
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPHUYECKHIX BEIHUNH;

UMETh TIPEJICTaBICHUS 00 OCHOBHBIX 3TallaX pa3BUTHS TEOMETPHUM KaK COCTaBHOU
gacTH (pyHIaMEHTa Pa3BUTHUS TCXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne HaumeHoBaHue pa3/iejioB U TeEM Komriecrso tacos
/i OporpaMMb Beero Kourpoubnbie IIpakTHyeckue
padoTshI padoThI
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepneHIUKYISPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJis-
HbIE
padoThI

IIpakTHYeckue
padoThI

Ta

OcHOBHBIE TpaBUIIa U300pAKEHUS HA
PHCYHKE TIOCKOCTH, apauIeIbHbBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonATHs cTEpeOMEeTpHH: TOUKa, Ipsimas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEeHUsI HA PUCYHKE
TUIOCKOCTH, NMapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ IiIocKoCTh;
MIOJIYTIPOCTPAHCTBO

[ToHsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ IiIocKoCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX O0HEKTOB

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

10

11

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3adaHus
MpsAMBIX U ILIOCKOCTEHN B IPOCTPAHCTBC.
O06o3HauYeHUS MpsAMBIX U IUIOCKOCTEH.

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paskeHne ceueHnil mupaMuabl, Kyoa u




IIPU3MBI, KOTOpBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

12

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pEbpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETaMU

13

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pEbpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpaimBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETAMU

14

15

Merton cnesoB AJist MOCTPOSHUS CEUEHUN
MeTon crieoB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEMN

16

Mertoa cnesoB Ajisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHnid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

19

20

21

22

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. CozmaHue
BBIHOCHBIX qepTen(el‘/’I " 3allUCh HI1aroB
MMOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha




23

24

25

26

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI Pa3sBUTHA
IUIAaHUMETPUHN U CTCPCOMCTPUA

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsimble. [Ipu3Haku ckpenuBaromuxcs
npsMbix. [lapaniensHble npsmble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOI
JTAHHOU MPSIMO, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MmapajuieNbHbIX NpsAMbIX. Teopema o
CKPEIIMBAOIINXC STPSIMBIX

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlIEIbHOTO
npoektupoBanus. M3o0paxkeHue
pasHbIX(pUryp B mapaieabHOU IPOSKIUU

28

[enTpansHas npoekuus. YToiui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

30

31

32

33

3amaun Ha TOKA3aTEIHCTBO U
HUCCIENOBAHUE, CBA3aHHEIE C
pAacIoIOKEHUEM HIPSIMEIX B IIPOCTPAHCTBE

[TonsATHs: MapaIeaTbHOCTh NPSIMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3nak
MapauIeTbHOCTH NMPSIMOH M INTOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

['eomeTpuyeckue 3a1a4un Ha BBIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AaHHBIE C
MapalyICJIbHOCTBIO IMTPAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

ITocTpoeHue ceueHus, IPOXOASILErO Yepes
JAHHYIO MPSIMYIO Ha YEPTEKE U
MapayIeIbHOIO IPYrou npsimoit. Pacué

TOTHOIIIEHUH

HapaJ'IJ'IeJ'ILHaH MpocKIusd, MPUMCHCHUC IJIA




MIOCTPOCHHSI CeUeHUH Kyba u
napauienenumnena. CeoncTaa
napaJiesienumne1a 1 mpu3Mbl

34

35

36

[TapannensHble mockocTH. [Ipuznaku
[apajuIeIbHOCTH JBYX IJIOCKOCTEH

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
4yepes TOUKY, He MPUHAATISKALYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus
MIPH NIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJTIOCKOCTEH TpeThel

37

CaolicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEpECEUCHUH IPSAMOH ¢
JBYMS IapaJljIeIbHBIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPHU
ANPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuleJenune1a

41

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

42

[lepneHMKyISAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJI0OCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocTH U nepreHINKyIIpHbIE UM




MpsIMBIC B MHOT'OI'paHHUKAX

47

48

[lepnienuKynsp U HAKIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOYKU Ha
PSIMYIO

[lepnenuKyIsip U HAKJIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOYKU Ha
PSIMYIO

49

50

o1

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

Teopema o Tpéx meprneHANKYIsIpax
(mpsimast 1 oOpaTHasi)

VYTroa MexX1y CKpeIInBaroIUMHCS
HPSMBIMH

52

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIAPHBIX
IJIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

HpaBHHBHOﬁ IMUpaMUabl C IIOMOIIbIO
OpTOFOHaHBHOﬁ IMPOCKIINU

55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON ITMPAMUJIBI C TIOMOLIBIO
OPTOTOHAIBEHON TPOEKINH

56

57

58

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mwiockocTH. [Inockoctu cummerpuii B
MHOTOTpaHHUKAX

[Tpu3HaK neprneHANKYIIPHOCTH MPSIMOHN U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH J0 MIIOCKOCTH

CriocoObl OIYCTUTD NEPIEHANKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrosoKeHue MPSMbIX U TUIOCKOCTEH B
nmpocTpaHcTae”

63

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha




MIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

65

[ToBTOpEHME: YrOa MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC METOAbI BEIYUCICHUSA
yriia MEXKAy NpAMbIMU B MHOI'OI'paHHUKax

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yIja

67

68

69

[lepnenaukynspHsele miockoctu. CBoiicTBa
B3aMMHO IIEPIICHAUKYJISIPHBIX INIOCKOCTEN

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEePIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

[IpsiMoyrosbHbII Mapauienenunesn; Kyo;
U3MEpPEHUs1, CBOMCTBA IPSIMOYTOJIBHOTO
napaJesenumnena

70

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

71

72

73

74

CrepeomeTpuyuecKe 1 MPUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

HOBTOpCHI/IGI CKpCHIUBAOIINECCA TIPSAMBIC,
HapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYAUAX

Paccrosame oT TOUKH J0 IIITOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH
TpéXrpaHHblii yroy, HEpaBeHCTBA [
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHI CPepUIecKoil TeOMETPHH:




reoIe3NYECKNUE JIMHUU Ha 3eMIIE

Kontposbnas padota "Yribl u

78 \ 1
paccTOsTHUS

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3JeMEHTHI"

80 [MTupamuna. Buasl nupamuy. [IpaBunsnas 1
nupaMuia

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npusma

82 [IpssMo#t napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Beimmykiibie MHOTOTpaHHHKH. 1
Teopemadiinepa
Beimykiieie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOJTYIIPABUIIbHBIC 1
MHOTOTPaHHHUKH

85 KonrponsHas padbora "MHoOrorpaHHUKH" 1

86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHOCTH BEKTOpOB 1

89 [IpaBuio mapamienenurnena 1

90 YMHOKEHHE BEKTOPa HAYHCIIO 1

91 Pasnoxenue BekTopa 1o 6a3I/IC}v/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

93 Beruuciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreimme 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 IIpocreimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O06o011eHne U cucTeMaTu3alus 3HaHu| 1

99 O06o0mmeHne 1 cucTeMaTu3aIus 3HaHUK 1

100  HroroBas KOHTpOJIbHAs paboTa 1

101  HroroBast KOHTpOJBHA sIpaboTa 1

102 | OOo0OmEeHne U cUCTEMATU3ALNAS 3HAHWIA 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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