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IHOACHUTEJIBHAS 3AIINCKA

HEJIX U3YUYEHUA YYEBHOI'O KYPCA

['eomeTpus ABIsETCS OJHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUs, TaK Kak
oOecrieunBaeT BO3MOXKHOCTh HM3yUYEHHS JTUCIHMIUIMH €CTECTBEHHOHAYYHOM HANpPaBICHHOCTH H TIPEIMETOB
ryMaHUTApHOro IuKiIa. [ToCKOIbKY JOruveckoe MbIIUICHHE, (hOpMUPYEMOe TIPH U3YYECHUH OOYJaromUMUCS
MOHSATHWHBIX OCHOB TCOMETPHH, TPH JI0OKA3aTEIIbCTBE TEOPEM U TIOCTPOCHUU IICTIOYKH JIOTHYECKUX
VTBEPXKJCHUA TIPH PEIICHWH TeOMETPHUUYECKHUX 3a1ay, YMEHHE BBIABUTATh M OMPOBEPraTh THUIIOTE3BI
HEIMOCPEJICTBEHHO UCIONB3YIOTCS MPHU PEIICHUH 33/1a4 €CTECTBEHHOHAYYHOTO [IUKJIa, B YACTHOCTH (DU3HYECKHUX
3ajad.

Llens ocBoeHUs mporpamMmbl yueOHoro kypca «['eomerpusi» Ha yriryOJEHHOM ypOBHE — pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH 00yJaromuXcs IPH U3Y4EHUH T'eOMETPHH, KaK COCTaBIISIONICH MPeIMETHOM
obimactn «Maremarruka u HHPOPMATHKA) depe3 odecreueHne BO3MOKHOCTH MPUOOPETCHHS M UCTIONB30BaHUS
Oosiee TIIyOOKMX T€OMETPUYECKHX 3HAHWUW W NEHCTBUH, CreNU(DUIHBIX TEOMETPHH, U HEOOXOJUMBIX JUIS
YCIIEIIHOT 0 PO eCCHOHATLHOr0 00pa30BaHus, CBA3aHHOTO C HCIIOIb30BaHUEM MaTEMaTHKH.

[IpuoputeTHBIMH 3afjayaMu  Kypca TEOMETPUU Ha YrayOJIEHHOM YpPOBHE, PpACHIMPSIONIUMU U
YCUITUBAIOLIUME Kypc 6a30BOr0 ypOBHS, SIBISIFOTCS:

* pacmMpeHue MPeICTABICHIUS O TEOMETPUU KaK YaCTH MHPOBOU KYJIbTYPHI  (POPMHPOBAHUE OCO3HAHHUS
B3aMMOCBSI3M T€OMETPHH C OKPYKAIOIIIMM MUPOM;

* popMHEpOBaHUE TIPEJICTABICHHUS O NMPOCTPAHCTBEHHBIX (PUTypax Kak O BAKHEHUITUX MATEMATHUECKUX
MOJICJISIX, TIO3BOJISIONINX OIMCHIBATh U M3y4aTh Pa3HbBIC SBJICHUS OKPYKAIOMIETO MHUPA; 3HAHUE MOHITHITHOTO
arnmapara 1o pazaeny «CTepeoMeTpus» MKOJILHOT0 Kypca FT€OMETPHH;

* popMHEpOBaHUE yMEHHS BIIAJICTh OCHOBHBIMH TIOHATHSMH O MPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOMCTBaMH; 3HAHHE TeOpeM, (DOPMYIT M YMEHUE UX MPUMEHSTh; YMEHHSI JIOKAa3bIBATH TEOPEMBI H
HAXOJUTh HECTaHAPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

* popMHpoBaHUE YMEHHS PAclO3HABATh Ha YepTexkax, MOACNIX U B pealbHOM MHpPE MHOT'OTPAHHUKH U
TeJa BpaIICHHs; KOHCTPYHUPOBATh TEOMETPUUICCKUE MOJICIIH;

* popMHpoOBaHUE MOHUMAHUSI BO3MOXXHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHHSI MaTEMaTHUYECKUX TEOPHIi;
(dbopMupoBaHre TOHUMAaHUS POJIH aKCHOMATHKHU TIPU MTPOBEICHUH PACCYXKICHUIA;

* popMHupoOBaHUE yMEHHs BIAJE€Th METOJAMU JI0KA3aTElIbCTB U aJITOPUTMOB PEIICHUS; YMEHHUS HX
MIPUMEHSITh, TPOBOIUTH JOKA3aTEIbHBIE PACCYXKACHHS B XO/€ PEIICHHs CTEPEOMETPUUYECKUX 3a7ad U 3a/1a4 C
MPAKTUYECKUM coJepaHueM; (HOpMHpPOBaHHE TPEJICTABICHUS O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MpU
O0OCHOBAaHUU MAaTEMAaTUYECKUX YTBEPXKICHUH M pONM aKCUOMAaTHKU B TMPOBEACHUH JCTyKTHBHBIX
paccyxJIeHUi;

* Pa3BUTHE M COBEPIICHCTBOBAHWE WMHTEICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs,
MO3HABaTENbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHH, KpUTHUYHOCTH MBIIIJICHHS, UHTEpeca K U3YUYCHHUIO
reOMETpPUU;

* popmupoBanue (QYHKIMOHATLHOM TPaMOTHOCTH, PEIEBAHTHOW TEOMETPUU: YMEHHS paclO3HABATh

MMPOABJICHUA T'COMETPUIYCCKUX HOHHTHﬁ, 00BEKTOB M SaKOHOMepHOCTCﬁ B PCAJIbHBIX JKU3HCHHBIX CUTYyallUdX U
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IIPU U3Yy4EHUU JIPYTUX y4EOHBIX IPEIMETOB, IPOSIBICHUS 3aBUCMOCTEN U 3aKOHOMEPHOCTEH, MOAETUPOBAHUS
peaNIbHBIX CUTYallUi, UCCIIEA0BAaHUS TOCTPOEHHBIX MOJIENIeH, MHTEPIIPETALIUU MTOJTyYEHHBIX Pe3yJIbTaTOB.

OcHoBHbIE coaeprKaTesbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «[IpsmMble 1 MIIOCKOCTH B
IpocTpaHcTBe», «MHororpanHuku», «Tena BpameHus», «BekTopbl M KOOpAHWHATHI B IPOCTPAHCTBEY,
«/IBUXKEHHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B DejepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApPTE CPEIHEro
obmero oOpa3oBaHHs TpeOOBaHUE «YMEThb OMNEPUPOBATH MOHATHUSAMH», PEJIEBAHTHBIX TI'€OMETPUU Ha
yriyonéaaoM ypoBHe o0ydeHust B10—11 kimaccax, OTHOCUTCSI KO BCEM COACPKATEIbHBIM JIMHUSIM Y4€OHOTO
Kypca, a popMupoBaHHE JTOTHUECKUX YMEHUN paclpeieNiieTCsl He TOJIBKO 10 COJAePKATEIbHBIM JIMHUSAM, HO U
no rogam oOyuenus. CojepxkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE NMPEIMETHBIM DPE3yJIbTaTaM OCBOCHHUS
[TpumepHoii paboueil mporpaMMel, pacrpenesiéHHBIM 10 roJaM 00Y4eHUs1, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBl KO BCEM OCHOBHBIM, MPHUHIIMIHAIBLHBEIM BOIPOCaM OOyYaromIuecs: oOpalaiuch HEOJAHOKPATHO. ITO
IIO3BOJIIET OPIraHMU30BaTh OBJIAZICHUE TI'E€OMETPUUECKMMM IOHSATHSIMM U HaBbIKAMM I10CJIEOBATEIbHO U
MOCTYMNATEIbHO, C COOIIOCHNEM MPUHIIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO CUCTEMY
rEeOMETPUUYECKUX TPEACTaBICHUN OOydaromuxcs, pacmmpsss U yrayonsas e€, o0pazys INpoyHble
MHOKECTBEHHBIE CBSI3H.

[Tepexoxa K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

—co3/1aTh ycaoBUs It quddepeHranun o0ydeHus!, TOCTPOSHUSI HHINBUAYATBHBIX 00pa30BaTEIbHBIX
nporpaMM; o00ecHeuuTh YriyOn€HHOEe HW3Y4YeHHE TEeOMETPUM KaK COCTaBJSIOMIEH y4eOHOro mpeaMera
«MaremaTukay;

—IOJArOTOBUTH 00YYaIOUIMXCs K MPOJOIKEHUIO U3yUEHNs MaTEMAaTUKH ¢ YUE€TOM BbIOOpa Oyay1eit

npogeccuu, odecreunBasi IPeeMCTBEHHOCTh MEX Ay OO0IIUM U Tpo(dhecCHOHATIbHBIM 00pa30BaHUEM.

Mecto y4eOHOro Kypca B yueOHOM ILIaHe
B YueOHOM 1u1ane Ha u3yuyeHue yriayon€HHoro Kkypca reomerpuu B 10—11 kiaccax oTBOAUTCS HE MEHEe

3 y4eOHBIX YaCcOB B HEJIENIO B TEYCHHUE KaX 00 To/1a 00y4eHHsI, BCETro 3a JiBa roja ooydyeHuss — He meHee 204

y4eOHBIX YaCOB.

Ilnanupyembie npeaMeTHbIe pe3yabTaThl 0cBOeHUs1 IIpumepHoii padoyeil mporpaMmmasl (1o rogam
o0yueHus)

OcBoenne yuebHoro kypca «l'eomeTpusi» Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUsS JOJKHO

o0ecrieunBaTh AOCTHIKCHUC CIICAYIOIIHUX NPECIAMCETHBIX 06p8.30BaTCJIBHBIX PE3yIbTATOB:

10 xmacc

* CB00OmHO OIEpUPOBATH OCHOBHBIMU IOHSATHSIMU CTEPEOMETPUHU IPH PEUICHUU 33/a4 U IMPOBEACHUU
MaTEMaTUYECKUX PACCYKICHUH.

. HpI/IMeHHTB AKCHUOMBI CTCpCOMCTpI/II/I U CIICACTBHUA U3 HUX HpI/I pemeHI/m FCOMeTpI/IquKI/IX 3a1a4.

*  KiaccupunupoBars B3aUMHOE PACIOIOKEHUE MPSMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;

MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
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CB0OOOIHO oOmepupoBaTh TMOHSATUSIMHU, CBS3aHHBIMU C yIJaMH B IPOCTPAHCTBE: MEXIY HPSIMBIMU B
MIPOCTPAHCTBE; MEXKTy MPSIMOU U TIJIOCKOCTHIO.

CB00OIHO OMEepUPOBATH MOHIATUSIMHU, CBSI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CB0OOOHO pacro3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (IIpU3Ma, MUpaMHlIa, MPSIMOYTOJbHBIN
napayuienenunes, Kyo).

KnaccuduimpoBaTh MHOTOrpaHHUKHU, BEIOMpasi OCHOBaHUS 7S Ki1acCU(DUKALIUU.

CB00OIHO OMEepUPOBATH MOHATUSMHU, CBSI3aHHBIMHU C CEYCHHEM MHOTOT'PaHHUKOB IJIOCKOCTHIO.
BreImonHATh mapaiienbHoe, EHTPAIbHOE U OPTOrOHANbHOE IMPOEKTHpPOBaHHE (UTYpP Ha IIOCKOCTH;
BBITIOJTHATH H300paxkeHus: (GUryp Ha MIOCKOCTH.

CTpouTh ceuyeHUs: MHOTOIPaHHUKOB PA3TUYHBIMU METOAAMU, BBIONHSTH (BRIHOCHBIE) MJIOCKHE YEPTEKH
U3 PUCYHKOB IIPOCTBIX O0OBbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

BrryucnsaTe MI0MaaM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, MUPAMHUIA), TEOMETPUUYECKUX TEl C
npuMeHeHueM (GOopMYIL.

CB0OOAHO ONEpUPOBAThH MOHIATHAMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB0OOAHO OMEpUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMHU BEKTOPAaM M KOOpPJIMHATAM B MPOCTPAHCTBE.
BrImonHATE AECTBUS HAl BEKTOpaMHU.

Pemate 3amaunM Ha J10Ka3aTENIbCTBO MAaTEMAaTHYECKUX OTHOIIEHWHW M HAXOXKIEHHE T€OMETPUUYECKHX
BEJIMYMH, IPUMEHSISI U3BECTHBIC METO/IBI ITPH PEIICHUY MaTEMAaTHYECKHX 33124 IMOBBIIIEHHOTO U BEICOKOT'O
YPOBHSI CJIOKHOCTH.

[IpuMeHATh TpPOCTEHIIHE TPOrpaMMHBIE CPEJCTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TPHU

PEIICHUU CTCPCOMCTPUYICCKUX 3a/1a4.

W3Bnekatp, mpeoOpa3oBbIBATH M HHTEPIPETUPOBATH MHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, npeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKaAX.

[IpuMeHsTh MONY4YEeHHbIE 3HAHUS HA MPAKTHKE: CPaBHUBATh W AHAIM3UPOBATh peajbHbIC CUTYalUH,
NPUMEHSTh HM3yYCHHBIC TMOHATHSA B TpOIIECCEe IMOMCKAa pPElIeHUS MaTeMaTH4ecKd chHOopMyIHUpOBaHHOM
po0OJIEeMbl, MOJIETUPOBATh PEAIbHBIE CUTYAIIMH Ha sI3bIKE T€OMETPUH, UCCIIEI0BAaTh TOCTPOCHHBIE MOJIETH
C HCIIONBb30BAHHEM TI'€OMETPHUECKUX IMOHATUH M TeopeM, ammapaTa ainreOpbl; pemaTh MpPaKTHYECKue
3aJ1aui, CBSI3aHHbIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEIUYUH.

HmeTs mpeacTaBieHUss 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM KaK COCTAaBHOM yacTu (pyHAaMmeHTa

Pa3sBUTHA TEXHOJIOTUH.

11 kaacc

CBOOOIHO OMEpPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C IWJIMHIPUYECKOH, KOHHYECKOW M ChepruecKoit
MTOBEPXHOCTSMU; OOBSICHATH CITOCOOBI IMTOTyUEHHUS.

OmnepupoBath MOHATHIMH, CBI3aHHBIMHU C T€JIaMH BPAILEHUS: IUIUHAPOM, KOHYCOM, CEepoil 1 mapom.
PacmioznaBath Tena BpamieHus (IMIIMHAP, KOHYC, cdepa U map) U OOBSCHATH CIOCOOBI MOMYUYSHHS Tell
BpAIlCHHS.

KnaccugumupoBars B3auMHOE pacnoiokeHne ceprl U MIOCKOCTH.
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BbIYuciisiTh BETMYMHBI 3JIEMEHTOB MHOT'OTPAaHHUKOB M TEJT BPAIICHUS; 00BEMBI M TUTOIIAINA TOBEPXHOCTEH
MHOTOI'PAaHHHUKOB M TeJI BpaIlleHU s, TEOMETPUIECKUX TEJ ¢ TPUMEHEHUEM (popmyL.

CB0OOZHO OMEpHUPOBATH MOHATUSIMH, CBSI3aHHBIMU ¢ KOMOMHAITUSIMH TEJT BPAIICHUS 1 MHOTOT'PaHHHUKOB:
MHOTOI'paHHHK, BIUCAHHBIN B chepy M ONMUCaHHBIN 0K0JI0 chephl; cepa, BMcaHHAS B MHOTOI'PaHHHK WA
TEJIO BpalleHUs.

BBIYHCHATE COOTHOIISHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU TOJJOOHBIX Tell.

N300pakath m3ydaeMble (DUTYpBI; BBIMOIHATH (BBIHOCHBIE) TIJIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHUSI.

W3Bnekath, MHTEPIIPETUPOBATH U MPEOOPA3OBLIBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPUIECKUX
burypax, npeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX.

CB0O0OTHO OTIEPUPOBATH MTOHITHEM BEKTOP B IIPOCTPAHCTBE.

BreimonHATe onepanuu Hal BEKTOPaAMU.

3aiaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

Pemate reomeTpudeckue 3aa4M Ha BBIYMCICHUE YIJIOB MEXAY MPAMBIMU U IJIOCKOCTAMM; BBIUYUCIICHUE
pacCTOAHUN OT TOYKH IO IJIOCKOCTH; B LIEJIOM, HA NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAA IMpH
pELICHUHN.

CB0OOAHO OMEpUpPOBATH MOHITHSIMHU, CBSI3aHHBIMM C JBHKECHHEM B TPOCTPAHCTBE;, 3HATH CBOWMCTBA
IBIDKEHUH.

BBITIOJIHATH U300pa)KeHHSI MHOTOTPAaHHUKOM U TEJI BpallleHUs TIPH MMapauIeIbHOM TIEPEeHOCe, IICHTPATbHON
CUMMETPHH, 3ePKATLHON CUMMETPHUH, TIPH IIOBOPOTE BOKPYT MPSMOI; TpeoOpa3oBaHMsl TOJ00HS.
CTpouTh CEUYEHHS MHOTOTPAaHHMKOB M TEJl BpaIlCHWS: CEYCHHS IWIMHApa (TapajuieIbHO U
MEePIEHANKYIIPHO OCH), CEYCHHUsSI KOHYyca (MapauielbHOe OCHOBAHHIO M MPOXOJAIIEE Yepe3 BEPIINHY),
CEYeHUs 11apa.

Hcnonb30BaTh METOIBI IOCTPOEHUS CEYEHUI : METOJ] CIIEA0B, METOJI BHYTPEHHET0 MPOEKTUPOBAHU S, METOT
MepeHoca CeKYIEeH MI0CKOCTH.

Jloka3pIBaTh r€OMETPUUECKUE YTBEPIKICHUS.

[IpumensaTs reomeTpuveckue (GakThl Uil PEUICHUS CTEPEOMETPUYECKHX 3a/ad, MPEANoNararimx
HECKOIIbKO IIaroB PEIICHHs], €CIIH YCIIOBUS IPUMEHEHUS 3a/IaHbl B IBHOI 1 HEIBHOHU dopMe.

Pemare 3amaun Ha [10KA3aTENbCTBO MAaTEMAaTUUYECKUMX OTHOLIEHUWA M HAXO0XKICHUE TE€OMETPUYECKUX
BEJIMYMH.

IIprmeHATh NpPOrpaMMHBIE CPEACTBA MU AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBl NPU PELICHUU
CTEPEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh MOJYyYEHHBIE 3HAHWS HA MPAKTHKE: CPaBHUBATh, AHAIM3UPOBATH M OLEHHBATH pEajbHbIC
CUTyalluH; TPUMEHSITh HW3YyYEHHbIC IIOHSTHS, TEOPEMBI, CBOICTBA B MPOILIECCE IOMCKA PEIICHUS
MaTeMaTU4ecKd CHOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CHUTYallMM Ha S3BIKE
r€OMETPHUHU, UCCIEA0BATh MOCTPOEHHBIE MOJICNIH C HCIOJIb30BAHUEM F€OMETPUUYECKUX MTOHATHI U TEOPEM,
amnrmnapara aiareOpsbl; pemaTh MPaKTUYECKUE 3a]]a4H, CBSI3aHHbBIE C HAX0XKICHUEM T'€OMETPUUYECKUX BEITMYUH.
Nmeth npeacTaBieHnss 00 OCHOBHBIX dTarax pa3BUTHS TEOMETPUHU KaK COCTABHOM YacTu (yHIaMeHTa

Pa3BUTHUS TEXHOJIOTUH.
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COJAEPKAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

10 kaacc

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIC TIOHATHSI CTEPEOMETpHH. Touka, MpsMasi, IUIOCKOCTh, MpocTpaHcTBO. IloHATne 00

AKCHOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOE pacnonokeHue IMpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMEC, IMapajule/IbHbIE WU
CKpelmmBaromuecs npsamsle. [Ipusnaku ckpemuparomuxcs npsMbixX. [lapaiensHOCTs NPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: INapaJlJICIbHbIE IPSMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSAMBIX; NapajlIeIbHOCTh
npsaMoil M mockocTH. [lapamienbHoe W LEHTpalbHOE NMPOEKTUpOBaHUE, n3oOpaxeHnue ¢uryp. OCHOBHbIE
CBOMCTBa MNapajIeIbHOTO NPOEKTHpoBaHusA. M3o00paxeHue ¢uryp B HapamiesbHOM HPOEKIUH. YTIbI ¢
COHAIIPABJICHHBIMU CTOPOHAMU; Yrojl MEXIy NpsSMbIMM B HpOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM:
napajuiesbHbIe MJI0CKOCTH; CBOMCTBA MapauleNbHbIX MiocKkocTel. [IpocTeiimne mpocTpaHcTBEeHHBIE (HUTYPHI
Ha IJIOCKOCTH: TETpa’Ap, Napajjienenune; NIoOCTPOCHUE CEUEHUH.

IlepnieH IUKYIIAPHOCTD NPSMOM U IUIOCKOCTU: MEPIECHAUKYISPHBIE IIPSIMBIE B IIPOCTPAHCTBE, MPSIMBIC
MapajulelbHbIe U MEPIEHIUKYISAPHBIE K IUIOCKOCTH, NMPU3HAK NEPHNEHAUKYIAPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O NpPsMOHM MEepPHEeHIUKYISIPHOU IIOocKocTH. OpToroHanbHOE NpoekTupoBaHue. lleprnieHauKkyisap u
HAKJIOHHBIE: PACCTOSTHUE OT TOUKHU J0 MIIOCKOCTH, PACCTOSIHUE OT MPSAMOIi 10 TIIOCKOCTH, MPOeKLIUsl (PUTYpHI Ha
IJIOCKOCTh. [leprneHIuKyIIpHOCT IIOCKOCTEN: IPU3HAK NEPIICHIUKYIIPHOCTH IBYX IUIOCKOCTel. Teopema o
TpEX NEPIEHANKYIAPaX.

VYrael B OpOCTPAHCTBE: Yrojd MEXIY MNPSIMOM M TJIOCKOCTHIO; ABYIPAHHBIA yroji, JMHEHHBIA yroi
JBYTpaHHOro yriia. TpéXxrpaHHbld U1 MHOrorpaHHble yribl. CBOMCTBa IUIOCKHUX YIJI0B MHOI'OTPAHHOIO YIJa.
CBoiicTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHMHYCOB M CHUHYCOB IS

TPEXTPAHHOIO YyTIIa.

MHOrorpaHHUKH

Buzabl MHOrorpaHHUKOB; pa3sBEpTKa MHOrorpaHHuka. Ilpusma: nN-yrompHas mpusma; npsMas M
HAKJIOHHAas TpU3Mbl; OOKOBasg M TIOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, mNpsSMOYroJIbHBIN
napajuiesenunes; 1 ero cpoiicta. Kparvaiiimne myTv Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Diinepa.
[TpoctpanctBennass teopema I[ludaropa. Ilupammpa: N-yronbHas NupaMuja; NpaBWIbHAS W yCeUEHHAs
nupamuabl. CBoiicTBa pé0ep M OOKOBBIX T'paHe MpaBUIbHOM mupamuibl. [IpaBHIIbHBIE MHOTOIPaHHUKU:
[IpaBUJIbHASA NIPU3Ma U NIPAaBUIIbHAS IMPAMHUJIA; IPABUIIbHAS TPEYrOJIbHAs NTUpaMUa U IIPaBUIIBHBIN TETPAdID;
Ky0. [IpeacTaBienue o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, JOAEKAdp U UKOCA3IP.

Brruuciienue 31eMeHTOB MHOTOTpaHHUKOB: p&0pa, nuaroHany, yribl. [1nomans 60K0BOI MOBEPXHOCTH
U TOJHOM MOBEPXHOCTH NPSMON MPHU3MBI, IUIOMIAJb OCHOBAHUH, TeopeMa O OOKOBOI MOBEPXHOCTH MPSIMOM
npu3mbl. [lnomiane GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHON HUpaMHbI, TeOpeMa O IIOLaIu
YCEUEHHOU NMUPaMUJIBIL.

CuMMeTpHst B POCTPAHCTBE. DJIEMEHTBHl CUMMETPUU IPABUIBHBIX MHOIOIpaHHUKOB. CHMMeTpHs B
IIPaBWJIBHOM MHOTOIDaHHUKE: CHMMETpPHs MapajulesieluIea, CHMMETPHs NPAaBUIBHBIX IPU3M, CUMMETPHS

MIPaBUJILHON TUPaMUBbI.
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BexkTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE
[ToHsATHS: BEKTOp B NPOCTPAHCTBE; HYJIEBOH BEKTOp, [AJIMHA HEHYJIEBOTO BEKTOPA; BEKTOPHI

KOJIJIMHEApHbIE, COHAMpPAaBJIEHHBIE M IMPOTUBOIOJIOKHO HAlpaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleificTBUS ¢ BEKTOpaMH: CII0KEHUE U BEIYUNTAaHHE BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOKEHHE BEKTOpA
Ha yuciao. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOWCTBA YMHOKEHUS BEKTOpa Ha yuciio. [loHsTHE KOMITTIaHApHBIE
BeKTOpbl. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. IIpaBuino mapamnenenunena. Teopema o pa3noxeHUU
BEKTOpa IO TpEM HEKOMIUIAHApHBIM BeKTOpaM. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. CBsi3b MEXly KOOpIMHATaMHU BEKTOpa U KOOPIUHATaMH TOYEK. Y TOJI MEX/ly BEKTOPaMH.

CKaJ'IHpHOG IMPON3BCACHHUEC BCKTOPOB.

11 xnacc Tena
BpaleHust

[ToHsATHA: UMIMHOPUYECKas MOBEPXHOCTb, KOHMYECKas IMOBEPXHOCTb, ceprueckas MOBEPXHOCTb,
obpazyromue noepxHocreil. Tena BpalieHus: MUIMHAP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. Bzaumuaoe
pacrionoxeHue cepbl M IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe. M300paxenue Ten BpalleHUs Ha
miockocTy. Pa3pépTka nnnnHapa u konyca. CumMeTpus chepsl U 1mapa.

O6bEM. OcHoBHBIE cBOICTBA 00HEMOB Ten. Teopema 06 00bEME IPSIMOYTOJIBLHOTO MapajuieeuIeia u
ciencteus u3 He€. OOBEM NpsIMON M HAKJIOHHOM MPU3MBI, IIWIMHJpPA, TUpaMUJIbl U KoHyca. O0bEM mIapa u
II1apOBOT'0 CErMEHTA.

KomOuHanuu Ten BpallleHUss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B LUIMHAP, OMKMCAHHAs OKOJIO
umnHapa. Ilepeceuenue cdepsl U mapa ¢ miockoctbio. Kacanuwe mapa u cdepsl miockoctbio. Ilonstue
MHOT'OI'paHHHKA, OITMCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHONH B MHOTOTPaHHUK HIIM TEJIO BPAIICHUSI.

[Tnomane NOBEpXHOCTH LIWIMHJPA, KOHYCA; TUIO0Iaab cdepbl U e€ yactei; [lonodue B mpocTpaHcTBe.
OTtHouleHnre 00bEMOB, IIIONIAAEH NoBepXHOCTEN Mono0HbIX (uryp. IlpeobpazoBanue 1momgodusi, TOMOTETHS.
Pemenue 3a1a4 Ha IUIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHUil MHOTOIPDAaHHMKOB W TEJ BpAIICHUS: CEYEHHUS IMIMHApa (MapauieIbHO |
NEPIEHIUKYIISPHO OCH), CEUEHUs KOHYyca (MapajljieIbHOE OCHOBAHUIO U IPOXOIAIIEE UEPE3 BEPLINHY), CEUECHUS
I1apa; METO/bI MOCTPOCHHSI CEUYEHHI: METO/I CIIEA0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHMSI, METO]] IIEPEHOCa

CEKYILEH MIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE
Bekropsl B mpocTtpancTBe. Omnepanuu Haja BekTopaMu. BekTopHoe ymMHOXKeHuE BeKTOpoB. CBoiicTBa

BEKTOpPHOro yMHOXeHuUs. [IpsimoyronbHas cuctema KoopAUHAT B mpocTpaHcTBe. KoopanHaTel BekTopa.

PaznoxeHnue BCKTOpPa I10 6a31/10y KOOpI[I/IHaTHO-BeKTopHHﬁ MCETOJ IIpU PCIICHHUU I'COMCTPUYCCKUX 3a/1ay.

JBHKeHHS B IPOCTPAHCTBE
JBrxenus npoctpanctBa. OtoOpaxkenus. /[Buxkenus u paBeHcTBo ¢puryp. Oouue cBoiicTBa IBUKEHHI.

Bub! nBrkeHni: napasuiebHbIN IEPEHOC, HEHTPAIBHASI CAMMETPHS, 36pKAJIbHAS] CHMMETpPUS, IOBOPOT BOKPYT

npsimoii. [IpeobpazoBanus momoous. [Ipsimas u chepa Ditnepa.
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TEMATUYECKOE IJIAHUPOBAHME YYEBHOI'O KYPCA
(IO TOJIAM OBYYEHUS)

10 kiacc (He meHee 102 yacoB)

Ha3Banue
pasaena
(Tembl) OcHOBHBIE BU/IBI 1eSITEJIbHOCTH
OcHoBHOE coaepxaHue
Kypca yYalmxcs
(KoJIM4YeCcTBO
4acoB)
BBenenne OcHoBHbBIE Onpenensith TIOCKOCTh Kak (uUTYypy, B
B NPOCTPAHCTBEeHHbIE QUIYPBI. | KOTOPOU BBINOJHAETCS IIIIaHUMETPUS.
cTepeoMeTpH [lonsiTus CTEpPEOMETPHU: JlemaTte mpocTenmme JOru4yeCKUe BbIBOIbI
133 TO4Ka, MOpsAMas, INIOCKOCTb, | y3 akCMOMATUKHU MJIOCKOCTH.
q
( ) IIPOCTPAHCTBO. OcHoOBHbIE ITpHBOIUTH NpUMepHI peaNBHBIX
npaBujia  HU300paKEHHS  Ha .
00BEKTOB, HacaIu3alue KOTOPBIX
PUCYHKE IJIOCKOCTH,
MApaLIETHHBIX TIPSMBIX SIBJIIFOTCSI aKCUOMBI TEOMETPHH.
(OTPE3KOB), CEPEMHBI OTPE3KA. Nzyuats, MIPUMEHSTD MPUHIIUATIBI
[MousTus: nepecekaromuecs | TOCTPOCHUA CCACHUH.
IUIOCKOCTH,  TEPECEKAOIINECS Hcnoan3oBaTh JAJI TIOCTPOCHM A CCUCHUN
npsiMasi ¥ IIOCKOCTh; METOJ CJICOOB, METO BHYTPCHHETO
MPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIEH
JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOANMUCHIO 8
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HOJIyTIPOCTPAHCTBO.
MHororpaHHuKH,

U300pakeHue MPOCTEUIINX

IPOCTPAHCTBEHHBIX buryp,

HECYIIECTBYIOINUX 0OBEKTOB.
AKCHOMBI CTE€peOMeTPUU M

nepBbie CJIeICTBUSA U3 HUX.
CriocoObl 3aaHus NPSMBIX U
IIJIOCKOCTEMN B MPOCTPAHCTBE.

O6o3HaueHusT NPSIMBIX U
IJIOCKOCTEMN.
Ceuennsi. N3o0pakenue

CeUYCHUH THMpaMuipl, Kyba W
IPU3MBI, KOTOPBIC TPOXOJST
yepe3 ux péopa. M3obpaxxenue

IepeceucHus MIOJIy4YEHHBIX
IUIOCKOCTEN.  PackpamuBaHne
IIOCTPOCHHBIX CEUYCHUM
Pa3HBIMH I[BETAMMU.

Meton cJIe/I0B IS
MOCTPOCHMA CeYeHMM.
CaoiicTBa MepECECUCHUM
MPSMBIX 51 IIJIOCKOCTEMN.
[TocTpoenne CEUECHUM B
nupaMujzie, Kyoe 1o Tpém

Toukam Ha péEOpax. CosnmaHue
BBIHOCHBIX YEPTEKEH W 3aInch
I1aroB MTOCTPOCHUSI.

IToBTOpEeHME
IVIAHUMETPHUH.

Teopema 0
IPOMOPLMOHATBHBIX OTpPE3Kax.
[Tonobue TPEYrOJbHUKOB.
Teopema Menenas. Pacu€rel B
CEYECHMSX Ha BBIHOCHBIX
yepTexKax.

Ucropus pa3BUTHS

INIAHUMCTPHUHU U CTCPCOMCTPHUHA

IIJIOCKOCTH.
Pematb crepeoMeTpuyecKUe 3a1adn: Ha
ONpPENEIICHUE BUAA CEUYEHHS] U HAXO0XKICHUE
€ro IJIOIIAaH.
AKTyanu3upoBaTh (bakTbI U
METOJbI INTAHUMETPUH, PEJIECBAHTHbBIC
TE€ME, IPOBOJUTH aHAJIOTUH.
Hcnonb3oBaTh IpU pELICHUM 3a1a4
cleylolue IUIAaHUMETpUUeckne (axkTsl U
METO/IbI:

Teopembl Paneca U 0 TPONOPLUUOHATIBHBIX
OTpe3Kax. AJITOPUTM JI€JIE€HUsI OTpe3Ka Ha N
paBHbIX yacten. Teopema Menenas.

PaBHoGenpeHHbIN TPEyroJIbHUK.
PaBHOCTOpOHHUY TPEYTOJIbHUK.
[IpssMOyrOonbHbIA TpeyrojdpHUK. (CBOWCTBO
CpeaHEN JMHHUM TpeyrojbHUKAa. CBOWCTBO
OUMCCEKTPUCHI yTiia TPEYTrOIbHUKA.
CBOICTBO MeIMaH TPEYTrOJIbHUKA.

[Tpu3Haku nogo0usl TPEYrOIbHUKOB.

I[Hoayuars npejacraBjeHust 00
OCHOBHBIX 3Tanax pa3BUTHs F'€OMETPUU KaK
COCTaBHOM yacTH QpyHIaMEHTa pa3BUTHUS
TEXHOJIOTU
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B3aumMHoe
PacCIo/I0KeH
He MNPAMbIX
B

B3aumHoe  pacriosmoxxenue
OpsAMBIX B IPOCTPAHCTBE.
CkpemuBaroniecss  OpsiMBIE.
[Ipu3Haku  CKpemMBarOIIUXCS

Kuaaccuguuuposarp B3aMMHOE
pacnoyio)KeHUE NPSIMBIX B MPOCTPAHCTBE,
WUIIOCTPUPYSI  PUCYHKaMH W IPHUBOISA
MIPUMEPBI U3 PEATTBHOM KU3HHU.

NMpoOCTPaHCTB | [IPAMBIX. JJoka3pIBaTh TEOPEMY O CYILIECTBOBAHUU
e [TapayiennbHplE  TPSAMBIE B | ¥ €MIUHCTBEHHOCTHU
[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO 10
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(64)

MIPOCTPAHCTRE.
CYIIECTBOBAaHUU 5|
€IMHCTBEHHOCTHU PSAMOM
MapALIETbHON JTaHHOW MPSMOU,
OPOXOJAUIEH  4Yepe3  TOUYKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha
NaHHOM mpsmoun. Jlemma o
MEPECECUEHNN  MAPAIUICIIbHBIX
MPSIMBIX TIOCKOCTBIO.

[TapannenbHOCTh TPEX MPSAMBIX.

Teopema o

Teopema 0 TpEX MmapauIeIbHBIX
IPSIMBIX.
Teopema o
CKPEINBAIOIINXCA MPSIMBIX.
[TapannenbHOE
npoektupoBanre.  OCHOBHBIE
CBOMCTBa [apajuIeaIbHOTO
IIPOEKTUPOBAHUS.
N300paxkenne pasHbix (uryp B
[apaJlJICIbHON IPOEKIUU.
LleHTpanbHast IPOEKLHUS.
Yron ¢ coHanmpaBiI€HHBIMH
CTOPOHaMH.  YTol — MEXIy
IPSMBIMU.

33,[[3‘11/1 Ha JO0Ka3aTCJIbLCTBO U
HCCICAOBAHUC, CBA3AaHHBIC C
PaCIIOJIOKCHUCM IIPAMBIX B

POCTPAHCTBE

[apajlIeIbHON IPSAMON, IPOXOAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKAIIEH Ha
JIPYror MpsIMOK; JIEMMY O IIEPECCUCHUU
IJIOCKOCTH  ABYMS napauieIbHbIMU
IIPSIMBIMU; TEOPEMY O TPEX IMapaICIbHBIX
MPSIMBIX.

Joxka3pIBaTh NIPU3HAK
CKPELIMBAIOIINXCS MIPSMBIX, TEOPEMY O
CKPELIMBAOIINXCS MPAMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE YTJIOB
C COHAIIPABJICHHBIMHA CTOPOHAMH.

OO0bLsICHATD, 4To Ha3bIBACTCS
MapajyIeIbHbIM 51 LHEHTPaTbHbIM
IIPOEKTUPOBAHUEM W KaK BBIITOJIHACTCS
POEKTHPOBaHUE (DUTYP HA TIIIOCKOCTbD.

Joxka3pIBaTh CBOKCTBA MTAPAJLICIBHOTO
IIPOEKTUPOBAHMS.

HN300paxkarh B napaaieabHON MPOEKIUU
pa3Hble TeOMETpUYEeCcKUe (PUTYpHI.

Pemarthb cTepeomeTpruecKre 3aJauu Ha
JOKa3aTeNbCTBO U UCCIIEJOBAHNUE,
CBSI3aHHBIE C PACIIOJI0KECHUEM TPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoauTh  JOKa3aTENbHBIE
paccyxaeHus IpU  pPEIICHUU
reOMETPUYECKUX 3ajady, CBSI3aHHBIX

CO B3aNMHBIM PaCIIOJIOKCHUCM

OpsIMBIX B IMPOCTPAHCTBE.
CpaBHuUBaThD, aHAJIM3MPOBATH "

OLCHUBATb  YTBEPXKJCHHUS C  LEJbIO

BBISIBIICHUSI JIOTHYECKH KOPPEKTHBIX W

HEKOPPEKTHBIX PACCyKICHUM.

MoaeanpoBarb pealibHbIE CHUTYallUH,
CBSI3aHHBIE CO B3aWMHBIM PACIOJIOKEHUEM
OpsIMBIX B NPOCTPAHCTBE, Ha  SI3bIKE
reOMETPHH.

HccaenoBatb MOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHIA
U TEeOopeM, ammapara aireOpbl, HUPPOBBIX

PECYpCOB.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO 11

MYHULUNAJIbHOE ABTOHOMHOE OBLLUEOBPA30OBATEJ/IbHOE
YUYPEXXAEHUE "CPEAHSASA LLIKOJIA N2 21", EBrpacoBa VpuHa PadkaToBHa,
[OupekTop

15.01.25 14:51 (MSK) Ceptucukat 4D09DEADCEE8F8285BDB55AF78848F7D




Hoayuyars npeacraBJieHHue 0
LHEHTPAJIbHOM  IPOEKTUPOBAHUU U 00
UCTOPUHU PabOT MO TEOPHUH MEPCIIEKTUBBI

IMapasienas IlonsTHA: mNaApaIENbHOCTD Kaaccupuuuposatb B3aMMHOE
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HOCTh
npssMbIX H
IJIOCKOCTEN
B
NMPOCTPAHCTB
e

8 4)

PSIMOM u IUIOCKOCTH B

IIPOCTPAHCTBE.

[Ipu3Hak  mapamIeabHOCTU
IpPSAMOM U TIOCKOCTH. CBOMCTBA
NApaJUIEIbBHOCTH  NPAMOW U
IIJIOCKOCTH.

['eomeTpuueckue 3agaum Ha
BBIYHCIICHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MapPAJUIEITbHOCTHIO
OpsAMBIX W IUIOCKOCTEHM B
IIPOCTPAHCTBE.

[TocTpoenne CEUCHUS,
IPOXOJAIIEro 4Yepe3 JaHHYIO

OpsMyI0  Ha  4YepTexe WU
[1apajlJICIbHOTO Ipyrou
npssMoii. Pacyér OTHOLIEeHUH.
[TapamenpHas IPOEKIUS,
IPUMEHEHUE JI1 TOCTPOEHUS
CEYEHNM KyOa 151
napajuieenumnesa.

CaoiicTBa napamienenunena
Y [IPU3MBL.

[TapayutennbHBIE  TIOCKOCTH.
[Ipu3naku [apauIEIbHOCTH
IBYX IuIockocTen. Teopema o
NapajuIeIbHOCTH u
€UHCTBEHHOCTH  IUIOCKOCTH,
MPOXOJSIIEN 4Yepe3 TOYKY, HE
IIPUHAJICIKALLYIO JAHHOU
IJIOCKOCTH U CHEACTBUS U3 HEE.

CBoiicTBa  mapaJIEIbHBIX
IJIOCKOCTEN: O MapaJIENbHOCTH
NpSMBIX  MEPECEUCHUST  IIpHU
NIEPECECUYCHUN JBYX
napajuIeIbHbIX IIJIOCKOCTEN
TPEThEH; 00 OTpe3Kax
napajiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
NapajyIeIbHBIMU TUIOCKOCTSAMMU;
0 [EPECEYECHNUH NPSIMOU C IBYyMSI
napauieIbHbIMU

pacIlONoKEeHUEe MNPSIMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, NMPUBOJA COOTBETCTBYIOILHE
IIPUMEPBI U3 PEATTbHOM KU3HU.
®opmyIMpOBATH ONpENIECIICHHE
IapajuIeNIbHBIX IIPSAMOM U ITIOCKOCTH.

Joxka3bIBaTh NIpU3HAK 0
NapajuIeIbHOCTH  NPSIMOM M IUIOCKOCTH;
CBOMCTBA IMApPAJUIENIBHOCTH  MPAMOU M
IIJIOCKOCTH.

Pemarb crepeoMeTpruyecKue  3aaadu
BBIYMCIICHUS U JI0KA3aTeJIbCTBO, CBSI3aHHBIC
C MMapaJUIeIbHOCTHIO MPSAMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE.
3aJa4yd = Ha

yeprexkax

Pemarb  npaxkTu4eckue
IIOCTPOCHUE  CEYEHUH  Ha
TETpaj’Apa U MapajljieiacnuIea.

Pemate crepeoMerpuueckue
CBSI3aHHBIE C  IIOCTPOEHHUEM
IIJIOCKOCTBIO.

3a7a4u,
CeUCHUU

IIpoBoauTHL JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKACHUS MPU PEIICHUU
FEOMETPUYECKUX  3a/ad  CBSI3aHHBIX C
MapaJJIEIbHOCTHIO TUIOCKOCTEM.

CpaBHuBaTh " aHAJIM3UPOBATH
peajdbHbIE  CUTyallud,  CBS3aHHbIE  C
NapauieIbHOCThIO MPSMOW U MIOCKOCTH B
MPOCTPAHCTBE; MOAEJHPOBATH pPEalbHbIC
CUTyalluu, CBSA3aHHbBIE C MAPAIIIEIbHOCTHIO
NpsIMOM M TUIOCKOCTH B TIPOCTPAHCTBE, HA
SI3BIKE TEOMETPHUH
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IIJIOCKOCTAMHU

Hepnenam | IloBTrOpeHue: Teopema|  AkryanusupoBaTh (aKThl U METObI
KyJsipHocTh | [Tudaropa Ha miockoctu, IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
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NPAMBIX H
IJIOCKOCTEM
B
NMPOCTPAHCTB
e (25

)

TPUTOHOMETPHUSI
IPSAMOYTOJILHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSAIMOYTOJIBHOTO
napajuieIeIuIeaa.
Beluncienue MIMH OTPE3KOB B
KyOe U PSIMOYTOJIBHOM
napajuieIeIUIeAE.
IlepnieH UK YIISIPHOCTD
npsMOM U TIocKocTH. [Ipn3Hak
NEPIEHIUKYISIPHOCTH  NPSAMOU
u 1ockoctu. Teopema o

KyOa U

CyIIECTBOBAaHUH 51
€IMHCTBEHHOCTHU PSIMOW,
OPOXOJAIIEN  4epe3  TOUYKY
MIPOCTPAHCTBA "
MEePIEHANKYIIPHOU K
IJIOCKOCTH. IInockoctn u

NEPHEHIUKYISPHBIE UM TIpsiMast
B MHOTOTPaHHUKAX.

[leprieHIUKYJISIp U HAKIIOHHAS.

[TocTpoeHune mnepneHauKyspa
U3 TOYKHU Ha NPAMYIO.

Teopema o TpEX
nepreHIuKysapax (mpsamas u
oOpatHas).

Yron MEXKIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH.
ITouck MEePIECHIUKYIIIPHBIX
IPSIMBIX c MTOMOIIIBIO
NepHeHIUKYIISPHBIX
IJIOCKOCTEN

OpTroronansHoOe
IPOEKTHPOBAHUE.

[loctpoenue cedenuii Kkyoa,
IIPU3MBI, IIPaBUIJIBHOU
APaAMU/TbI C OMOILBIO
OPTOTOHAJIBHOM MTPOEKIIUU.

CummeTpusi B IPOCTPAHCTBE

OTHOCHUTCIBHO IIJIOCKOCTH.

MpOBOAUTH aHAJIOTHH.

P®opMyIHPOBATH onpeneIeHus
NEePHEeHAUKYISPHBIX PSIMBIX B
OPOCTPAHCTBE;  ONpEAEJICHUE  MPSIMOi,

NEPIEHINKYJISPHOMN K INIOCKOCTH.

Jloxka3bpIBaTh: JIEMMY 0
NEPNEHINKYJISIPHOCTH ABYX MapaJIEIbHBIX
NPSAMBIX K TPETbEH NPSIMOM; TEOPEMBI O
CBSI3W MEXIY IapajuIeIbHOCTBIO MPSMBIX U
UX TEPIEHIUKYIAPHOCTBIO K IIJIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIIYIO
IIPU3HAK TEPIEHAUKYISIPHOCTH NIPSIMOU H
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUHU M
CAUHCTBEHHOCTH  IMPSAMOH, IIPOXOIALIEH
yepe3 JaHHYIO0 TOUYKY W MEPIEHANKYISIPHOM
K JJaHHOU IIJIOCKOCTH.

MN300pakaTh B3aMMHO NEPIEHANKYIISPHBIE
NPSIMYIO U INTOCKOCTb.

DopMyIHPOBATH CBOMCTBO
NEePIECHAUKYJApa IO  OTHOLICHUIO K
IIJIOCKOCTH.

IHonyyaTrs mnpeacraBjieHHMe O 3HAYECHUU
NepHeHauKysipa Uil JIpyrux oosacren
Hayku (¢u3MKa, DSHEpreTvka, Ja3epHbIe
TE€XHOJIOTUH), B peaJIbHOM >KU3HU (TEXHUKA,
OKpYXaroias 00CTaHOBKa).

Jloka3bIBaTh YTBEPXKICHUS, CBI3aHHbBIC C
MPOCKIHUEN  MPSIMOMU ILUIOCKOCTb,
HENEPIEHIUKYISIPHYIO K 3TOM MTPSMOM.

Ha

Jloka3biBaTh TEOpEMY 0 TPEX
NEPICHANKYJISApaX W TEOpeMy OOpaTHYIO
TEOpEME O TPEX MEPIEHAUKYIAPAX.

Hoayuarn NpeAcTABJICHUE 00
OPTOTrOHAJILHOM MPOEKTUPOBAHUU.

Jloka3pIBaTh TEOPEMY O NPOEKLIWHA TOYKHU

Ha MPSAMYIO.
Pemars  crepeoMerpuueckue  3amauu,
CBA3aHHBIE  C  NEPHEHAUKYIAPHOCTBIO

IIPSIMOU U TIJIOCKOCTH.

[OupekTop
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[lmockocT  cuMmeTpurd B
MHOrorpasHHukax. IIpusnax

Pemartn IMPHUKIIaJHBIC 3a/1a4l, CBA3aHHLBIC C
HaXO0XIACHHUCM I'COMCTPUYICCKUX BCIIMYHH.

Pemiate  crepeomerpuueckue  3ajauu,
CBSI3aHHBIE C IPUMEHEHHUEM TEOPEMBI O TPEX
MEPIIEHAUKYJIISAPAX, HAXOXKICHUEM
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MEPIEHAUKYISIPHOCTH  MTPSMOM
U IUIOCKOCTHM KAaK CJIEICTBHE
cummetpuu. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccrossHuil OT TOUYKH
J0  TUIOCKOCTH. CriocoOb1
ONYCTUTh  NEPHEHIUKYISAPHI:
CHUMMETPHUsS, CIBUTI TOYKHU IO
napauiesnbHol npsmoil. CaBur
[0 HemapajlelIbHOM MPSMOW,
VU3MEHEHUE PACCTOSIHUN

PacCTOSIHUN, IOCTPOCHUEM MPOCKIIHM.

CpaBHuBarthb U aHAJM3HUPOBATH
YTBEPKJIECHUS  C  LEIbK0  BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXICHUU.

AHaJIM3UPOBATHL M MOJAECJMPOBATH Ha
A3bIKE TEOMETPUU peEalbHbIE CUTYyaluH,
CBSI3aHHBIC c MEPIIEHAUKYIISPHOCTHIO
OpsIMOM W IUIOCKOCTH;  HCCJIeIOBATH
IIOCTPOCHHBIE MOJIENIM, B TOM YHUCJIE U C
WCIIOJIb30BaHUEM arrapara ajireOpsl

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO 18
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Yrael u [loBTOpEHUE: yrom Mexay AKTyaJm3upoBaTh (akThl W METOJbI
paccrosiHus | IPSAMBIMH ~ Ha  IUIOCKOCTH, | IUIAHMMETPHH, pENIeBaHTHBIE TEME,
(16 1) TPUTOHOMETPUS B | MPOBOJUThH aHAJIOTHUH.

[IPOU3BOJIBHOM  TPEYTOJIbHHUKE, ®opmyHpoBaTH ONpeIeIICHHE
TEOpEMa KOCUHYCOB. JIBYFPAHHOTO YITIa.
[ToBTOpEeHmne: yrom Mexmay .
CKPCIIMBAIOIMACH  TPAMBIMI I[(ilca%IBaTb CBOWCTBO PAaBEHCTBA BCEX
B IPOCTPAHCTBE. JIMHEMHBIX YTJI0B JIBYTPAHHOTO YTJIA.
I'eoMeTpuueckue METOIBI KuaaccuguuupoBars 1ByrpaHHbIE yIJIIbI B
BBIUUCJIICHUA yria MCXKIY 3aBUCHUMOCTHU OT UX FpaI[yCHOﬁ MCPHEI.
MPSIMBIMU B MHOTOTPaHHUKAX. @opMyJIMPOBATH OIPEAECIECHUE B3aUMHO
JIByrpaHHbIH YIOJI. | IEPIICHAUKYJISIPHBIX TIOCKOCTEM.
CBOMCTBO  JIMHEWHBIX  YIJIOB Jloka3pIBaTh TEOpeMy O IIpHU3HAKe
ABYIPAHHOI'O yTJIA. MEPIIEHAUKYISPHOCTH JBYX IIJIOCKOCTEM.
HepnenaukynspHbIe ®opMyTHPOBATH CJIE/ICTBHE (u3
IJIOCKOCTH. MIpU3HAKA) o NePICHAUKYISIPHOCTH
CaoiicTBa B3aMMHO IJIOCKOCTH, KOTOpas  MEpIEeHAUKYJISIpHA
[EPIEHAUKYIAPHBIX MPSMOW, MO KOTOPOM TEPECEKAIOTCA JBE
IIJIOCKOCTEMN. [Tpu3HaK | IVIOCKOCTH, 3TH IIJIOCKOCTSIM.
NEePIEHANKYISPHOCTH Jloka3pIBaTh  YTBEPXKACHUS O  €rO
IIOCKOCTEH; TEOPEMA O IIPSAMOM | CBOWCTBAX; TEOPEMY U CJICIACTBUE U3 HeE O
IIEPECEUYEHHUs] IBYX IUIOCKOCTEM | JHAroHaIsIX MPSAMOYTOJIbLHOTO
NEPIIEHAUKYJSIPHBIX  TPEThEH | mapajuiesienumneaa.
IUNTOCKOCTH. Pemiate crepeoMeTpuueckue 3adaud,
IIpsiMOYTOJIbHBIIH CBSA3aHHBIE C MEPIEHIUKYIAPHOCT IPSAMBIX
HTapaJlICTICIIUIIC; Ky0; | u IJIOCKOCTEM, VCIIOJIBb3YS
M3MEPEHHs, CBOHCTBA MJIaHUMETpUUYecKkue (HaKThl U1 METO/IBI.
HMpAMOYTOILHOTO IIpoBoauTHL JIOTHMYECKH KOPPEKTHBIE
napamnenenuuesa. Teopema o JIOKA3aTeNIbHbIE PACCYKACHUS IIPU PEIIECHUN
F€OMETPUUECKUX  3a/a4, CBS3aHHBIX C
NEPIEHIUKYIIIPHOCTHIO TIJIOCKOCTEMN.
[IOKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOAMNMCHIO 19
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JTUAroHaM  TPSIMOYTOJILHOTO
napajuiesienuneia u ciaeiacTBUe
U3 HEE.

CrepeomeTrpuueckue u
MPUKJIATHbIE 3a/1a4u,
CBSI3aHHBIC CO  B3aWMHBIM

PAaCIIOJIOKCHUEM TIPAMBIX 51

IIJIOCKOCTH.

[ToBTOpEHME:
CKpEILHUBAIOIINECS MpsIMbIE,
napajjieJbHble IUJIOCKOCTA B
CTaHIAPTHBIX
MHOTOTPaHHUKAX.

[Tapa IapaJuIEIbHbIX
IJIOCKOCTEN Ha
CKpEIIHBAIOIINXCS MPSIMBIX,
paccTosiHue MEXK Y

CKPCIIMBAIONIUMUCA TIPAMBIMHA
B IIPOCTBIX CUTyallusiX.

Onyckanue
NEPHEHAUKYJIISPOB,
BBIYMCIICHUE pAaCCTOSHUN  OT
TOYKM JO TOYKH; IPSAMOMH;
IIJIOCKOCTH.

Brruncnenne  pacctosHuUM
MEX Iy CKpELIMBAIOIUMUCS
IPSIMBIMU C IIOMOILBIO
NEPIEHANKYJIISIPHOU
IIJIOCKOCTH.

TpéxrpanHbiii yroJl,
HEPABEHCTBA I TPEXI'PAHHBIX
YTJIOB.

Teopema [Tudaropa,

TEOPEMbI KOCUHYCOB U CHHYCOB
U1l TPEXTPAHHOIO yria.
DOneMeHThI chepruuecKon
TEOMETPHH:

reo/Ie3NYECKHE JINHUMU Ha
3emuie

AHATU3MPOBATH M MOJAeJ Ha
A3bIKE TEOMETPUHM pEalbHbIE Cl
CBSA3aHHbIE  C  MEPIECHIUKYIS
MPSMBIX U TJIOCKOCTEM.

MccienoBarh nocTpoeHHple » O B
YUCJI€ W C HCHOJb30BAHUEM ¢
anreOphl.

3a]1a4H,
Pemarn IR R —"

CBA3aHHBIC C
TCOMCTPHUUCCKHX BCIIMYNH

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO 20

MYHULUNAJIbHOE ABTOHOMHOE OBLLUEOBPA30OBATEJ/IbHOE
YUYPEXXAEHUE "CPEAHSASA LLIKOJIA N2 21", EBrpacoBa VpuHa PadkaToBHa,
[OupekTop

15.01.25 14:51 (MSK) Ceptucukat 4D09DEADCEE8F8285BDB55AF78848F7D




MHuororpan CucremaTuszanusi  3HaHMIL: PabGorarn C y4eOHUKOM:

HUKHA MHororpanHuk 51 ero 3aJaBaTh BOIIPOCHI, JeJ1aTh

(7 9) anemeHTsl. I[lupamuna. Bumel 3aMeuyaHus, KOMMEHTapUH.
UpamMu. Ipasuibhas AHAIM3UPOBATH PEIICHUE 3aaUH.
fnpamuna. PucOBATH BHINYKIIBIE MHOTOTPAHHHKHA C

Hpusma. Ipsimas U | 33 1aHHBIME CBOIICTBaMU; BOCCTAHABIMBATh

HAKJIOHHAs IPU3MBL. | OOIIMIT BUJ BBINMYKJIOTO MHOTOTPAHHHKA I10
[IpaBuibHas npusma. [psimoii JIBYM €70 IPOEKIHSIM.
1apaJlICICINIIC, Jloka3plBaTh  CBOMCTBA  BBIITYKJIOTO
MPAMOYTOJIbHbIH MHOTOTPaHHMKA.

napaJuiCJICIUIIC, KY6

Brinmykiible MHOTOTpaHHUKHU.
Teopema Dinepa. [IpaBunbHbie
Y TIOJTYTIPABUJIbHBIE

MHOI'OI'PaHHHUKHU

PucoBathb BBINYKIIbIE MHOTOTPAHHUKHU C
pa3HOM  JUJIEPOBOM  XApPaKTEPUCTHUKOU;
HCCJIEA0BATHL BO3MOXHOCTU  IOJYYECHUS
pe3yJabpTara Mpy BapbUPOBaHUU JTAHHBIX.

Joka3biBaTh CBOMCTBA  IPABUIIBHBIX
MHOTOrpaHHukoB. Ili1aHupoBarTh
MOCTPOEHUE MPABUWILHBIX MHOTOTPAHHUKOB
Ha  TOBEPXHOCTIX  JPYrUxX

MPaBUJILHBIX MHOTOIPAaHHUKOB

[OupekTop
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BexkTopsl B
NPOCTPAHCTB
e

(12 v)

[TonsiTue BEKTOpA Ha

IIJIIOCKOCTH U B IIPOCTPAHCTBC.

Cymma 151 Pa3HOCTh
BEKTOPOB, IIPaBUJIO
napajijiesienune1a, yMHOXEHHUE
BEKTOpa HA YMCJIO, Pa3JIOKEHUE
BEKTOpa 1o 0asucy  Tpex
BEKTOPOB, HE JIEKAIIUX B OJTHON
IJIOCKOCTH.

CkanspHoe TpOU3BEIECHUE,
BBIUHMCIEHUE  yIJla  MEXKIYy
BEKTOpPaMH B IIPOCTPAHCTBE.

[Ipocreiimme  3agaum ¢

BEKTOpaMH

AKTyanu3upoBaTh (AaKTBl W  METOJIbI
IJIAHUMETPUH, pEIEBAHTHBIC TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBath NOHATUSIMM: BEKTOP Ha
IUIOCKOCTH 151 B
KOMIUIAHAPHBIE  BEKTOPBHI.

IIPOCTPAHCTBE;
[TpuBoauTH
npuMepbl GU3NYECKUX BEKTOPHBIX BEJTUYHUH.
OcBauBaTthb MpaBUJIa BBIIOJIHCHUSA
JICVCTBUM CII0KEHUS U BBIYUTAHUS BEKTOPOB,
YMHOKEHHS BEKTOPa HAa YUCJIO.

Jloka3pIBaTh MPU3HAK KOMILUIAHAPHOCTHU
TPEX BEKTOPOB.

Joka3biBaTh TEOpPEMY O pA3JIOKEHUU
J000ro  BekTOopa MO  TpEM  JTAHHBIM
HEKOMILJITAaHAPHBIM BEKTOPaM.

IIpuMeHsATHL  TIpaBUjia  BBINIOJIHECHUS
JICVICTBUH CII0KEHUS U BBIYUTAHUS BEKTOPOB,
YMHOKEHUS BEKTOPA HA YUCJIIO IIPU PELLICHUN
3aJad.

Haxoaurh KOOpIMHATBI BEKTOpa B
JAHHOM Oa3uce W CTPOUTH BEKTOP IO €ro
KOOpIMHATaM.

BcnnoMHUTL  OIpENEIEHHE CKAISIPHOTO
YMHOXXEHHUSI U €r0 CBOMCTBA. BBIUMCIATHL C
MIOMOIIBIO CKAIIIPHOTO YMHOXEHUS JJIUHBI
BEKTOPOB, YIJIBI MEKITY HUMH,
YCTaHABJIMBATh MEPIIEHAUKYIJISIPHOCTD
BEKTOPOB.

AHAIM3UPOBATH U MOJEJIMPOBATH Ha
SI3BIKE TE€OMETPUM PEANIbHBIE CHUTYAIlUU,
CBSI3aHHBIC ¢ PU3NMUCCKUMH BEKTOPHBIMHU

BCJIMYMHAaMU.

Hcnoan3oBarsb npun pCIICHHUU 3aaad,
CBA3aHHBIX C BCKTOPAMH B IIPOCTPAHCTBC,
IJIaHUMCTPHUUYCCKUC (baKTBI Hn METObI

[OupekTop
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IloBTOpEHME, CedeHnsi MHOTOTPAHHHUKOB:
00001IeHHe | CTAHIAPTHBIE MHOTOTPAHHUKH,
u METOJ CIEI0B, CTaHJIapTHBIC
crereMaTn3a | IFIOCKOCTH, TIEpECeUeHHUs
s 3HAHUI | IPSIMBIX U IUIOCKOCTEN
(5 9) [TapannenbHble NpSIMBIE U
MJIOCKOCTH: Tlapajlie/IbHbIC
CEUYCHMUS, PACUET OTHOLICHU,
YTIIbI MEXKITY
CKPEILUBAIOIIUMHUCS TPSIMBIMHU.
[leprieHIUKyIISIpHBIE

CTaHJAPTHBIE Mapbl
NEPIEHINKYIIAPHBIX
IIJIOCKOCTEN u HPSAMBIX,
CUMMETPUM MHOTOI'PaHHUKOB,
TEOpeMa O Tpex
NEPIEHINKYJIAPAX,

MHOTI'OT'paHHHUKAX

IIPAMBIC " IIJIOCKOCTH:

BBIYHMCJIICHHUA JJINH B

CB000ogHO omepupoBaTb NOHATHIMU:
oTOOpak€HHe TMPOCTPaHCTBA Ha  ceoH,
JIBUKEHUE TPOCTPAHCTBA; IIEHTpasIbHas,
oceBass W 3€pKaJbHas  CUMMETpPHH,
napajijiebHBIA  MEPEeHOC; PABEHCTBO H
noaobue uryp.

Jloka3bIBaTh yTBEPXKICHUS O TOM, YTO
LHEHTpaJdbHasl, oOceBas U  3€pKaJibHas
CUMMETPHUH,  MapajuIeIbHBIA  TEPEHOC
SBIITFOTCSL  JBWDKCHUSIMH.  BBINOJIHATH
npeoOpa3oBaHus MOI00MS.

OnepupoBaTh NOHSATUSIMH: TIpgMas |
cthepa Ditnepa.

Pematrs reoMmeTrpuueckue 3amadyd  C
MCTIOJIb30BAaHUEM JIBUKECHUMU.

Hcnonb3oBaTh mnpu pelieHUd 3ajaad
JBIDKEHUST TPOCTPAHCTBA M WX CBOWCTBA.
CpaBHuBaTh u aHAJIM3UPOBATH
YTBEPKIACHUS C  1EIbI0  BBIABJICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

HccaenoBaTh NOCTPOCHHBIE MO/IEITH.

HUcnoab3oBath HUpoBbIE peCcypChl

11 ki1acc (He meHee 102 4)

HasBanue
pasaesa (TeMbl)

OcHOBHBIE BH/IbI J1eSITEJILHOCTH

Kypca OcHOBHOE coJepkaHue
ydammxcst

(KO0JIM4eCcTBO
4acoB)
AHaUTHYECKAS [ToBTOpeHUE: KOOPAUMHATHI AKTyanu3upoBaTh (PaKThl U METO/IBI
reoMerpust BEKTOpa Ha IUIOCKOCTH M B | IVIJAHUMETPUHU,  PEIICBAHTHBIE  TEME,
(15 v) MPOCTPAHCTRBE, CKaJISIPHOE | MPOBOJAUTH AHAJIOTHH.

MPOM3BEICHUE BEKTOPOB, CBoauTh JCHCTBUS C BEKTOPAMH K

BbIYMCIEHUE  yrjga  MEXKAY | aHaJOTMYHBIM ~ JIEHCTBUAM  C  HX
BCKTOpaMH B MPOCTPAHCTBEC. | KOOPAWHATAMH.

YpaBHEHHUE IPsIMOH, BcenomuuTh OTIPCACIICHUC
MPOXOJLILICH YePe3 IBE TOUKH. | CKAISIPHOTO YMHOMKEHHUSI U €T0
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YpaBHeHue IJIOCKOCTH,
HOpMalJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3KaAX

JInHeliHbIe HEPAaBEHCTBA,
JIMHENHOE MPOrPaMMHUPOBAHUE
AHanmutuueckue METObI
pacuéra yria Mexay IpsSMbIMU
u TJIOCKOCTSIMHM B
MHOTOTPAHHUKAX. dopmyia
paccTositHAsT OT TOYKH IO
TUIOCKOCTH B KOOPAMHATAX.
Haxoxnenue paccrostHuil ot
TOYKH JI0 TUIOCKOCTH B KyOe U

MPaBUJILHOW MUPAMHUJIE

BekTtopHoe  mpown3BeIEHHE.

CcBOMCTBAa. BBMUHCIATE C MOOMOIIBIO
CKaJISIPHOTO YMHOKEHUS JUTUHBI
BEKTOPOB, YTJIBI MEKITY HHMU,
YCTAHABJIMBAaTh  IEPHEHAUKYJISIPHOCTh
BEKTOPOB.

BbIBOAUTH ypaBHEHUE IUIOCKOCTH U
dbopmysly pacCTOSIHUS OT TOYKH O
IJIOCKOCTH.

Pemartn 3aJa4u, coderas
KOOPJIMHATHBINA U BEKTOPHBIN METO/IBI.

IIpoBoAMTH JIOTHUYECKH KOPPEKTHBIE
JAOKa3aTeJIbHbIe PACCYKIACHHUS IIpU
pELIEHUM TEOMETPUYECKHX 3a7ady Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/Ia.

AHAJM3UPOBATH U MOAEJHUPOBATH
Ha  S3bIKE TEOMETPUM  pEalIbHbIE
CUTyalli¥, CBS3aHHbIE BEKTOPaMH U
KOOpJIMHATaAMH.

HccaenoBaThb MOCTPOCHHBIE MO/ICIIH,
B TOM 4YHMCI€ MU C HCIOJb30BaHUEM
arrapara anreOphl.

Hcnoab3oBaTh KOMITbIOTEPHBIE
MPOrPaMMBI.

3HAKOMMTBCS C UCTOPUEN PA3BUTHUSA
MaTeMaTUuKHU
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IoBTOpEHME, CeueHHsT MHOTOTPaHHHUKOB: Crpours ceueHus.
00001eHune CTaHIAPTHBIC MHOTOIPAHHUKH, PemaTp crepeoMeTpuYECKUEe 3a1a4u
" METOA  CJICNOB, CTAaHAAPTHBIC | ga  [OKA3aTEIbCTBO MATEMATHYECKUX
cucTemaTn3amus | [WIOCKOCTH, IEpeceyeHus OTHOIIICHHIA, HAXOXKIEHUE
suanmii (15 MPSAMBIX U IJIOCKOCTEN T€OMETPUYECKUX BEJIMYUH (IUIMH, YTJIOB,
4aco) [TapamienpHble MpsSMBIE | | MUIONIAIeH, 00BEMOB).
IIJIOCKOCTH: napaJuiCJIbHBIC HNUcnoap30BaTh npu peucHuH
CCUCHUA, pacqéT OTHOILLICHUH, CTCPCOMETPUUCCKUX 3aJa4
yribl MCKIY IUTAHUMETPUYECKHE (PAKThl U METOJBI.
CKpCIIMBAOMUMHUCAH TIPAMBIMA IIpoBoAMTH JTOTUYECKH KOPPEKTHBIC
[leprieHaMKyIIApHEIE JIOKa3aTCJIbHBIC  PAacCy>XICHUS  IIpH
HPAMBIC H IUIOCKOCTH! | pellIEHUH CTEPEOMETPUUECKUX 3a]aY.
CTaH/apTHBIC Hapel | CpaBHuBaTh U aAHAJIM3MPOBATH
miep HeHHHKVyMpHHX pealbHBIE  CUTyalMM W  BBISBIATH
TIOCKOCTCH 1 IPAMBIX, | b osmokHOCTD €6 MOJICIIMPOBAHUs Ha
CUMMETPUM MHOI'OI'PAaHHUKOB,
TeopeMa 0 Tpex SI3bIKE TEOMETPHUH.
MepIeHHKyIApaX, MopaenupoBaTh peaIbHYIO CUTYALHIO
HA SA3BIKE TEOMETPUU U
BBIYUCIICHUSA JUIMH B HUCCJIEeA0BATH T[IOCTPOEHHBIE MOJIENIH, B
MHOTOTPAHHUKAX TOM 4YHCI€ U C HCIOJIb30BAaHUEM
[ToBTOpEeHUE: wionagy | armapara anreopel.
MHOTOYT'OJIbHUKOB,  (hOpMYJIbI HUcnoab3oBaTrh KOMIIbIOTEPHBIE
IS TUTOIaeH, coOOpaKeHus | IPOrpaMMBI [P PEIICHNUH 3a/1aY.
OJ00HS.
[Tmomanu CECUCHUU
MHOTOTPAaHHUKOB: IUIOLIA U
IIOBEPXHOCTEM, pa3pe3aHusi Ha
4acTH, COOOpakeHUs TI0100MsI
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O0bém O6bEM Tena. O6bem CBo00aHO ONnepupoBaTh
MHOTOTPAHHHKA | IPAMOYIOJILHOIO NOHATUSIMH: O00BEM  Tena, 00bEM
(17 ) napauienenuneaa. 3agadd 00 | MPSMOYTOJIBHOTO MapajuiesenuIe/a.
YIABOCHHH Ky0a, O KBaapaType d®opmyIHpOBATH OCHOBHBIE
Ky0a; O TPUCEKLMH YTiIa. CBOMCTBa 00BEMOB.
CrepeomeTpryeckue } JloKka3bIBATh TEOPEMY 00 00BEME
34718, CBA3AHHBIE C 0OHEMOM PsIMOYTOJILHOTO MapasuielienuIeia,
HPAMOYTOILHOTO CJIeICTBUS U3 HeE.
napauiejaenunesaa.
Tpukcnagase saaum, Pa3pe3arsp MHOTOTPaHHHUKH,
CBA3aHHBIC C  BbIducIeHHeM | op CKIAABIBATE HACTH.
0GhEMA IPAMOYTOJIBHOTO PemaTh crepeoMeTpuyecKre 3a1auu,
napasielenuIeia. CBS3aHHBIC C BBIUMCICHHEM O0BEMA
OGBEM TPAMOA TTPH3MBL. IPSIMOYTOJIbHOTO napasuiesienunesa,
CrepeomeTpruuecKue TIPH3MBI.
3anaum, CBSBAHHEIE © CpaBHuUBaTL H aHAJIM3MPOBATH
BEIUMCIICHIEM 06BEMOB YTBEPKACHUS C LEIbI0 BbBIABICHUS
npsMoit npusMmbl. [lpuknagaeie | TOTHICCKH KOppeKTHE’IX 1
3a1a4n, CBSI3AHHBIE ¢ 00béMom | HOKOPPCKTHBIX PACCYACHIH.
IPSAMON TIPH3MBL. AHAIU3MPOBATh M MOJEJIHUPOBATH
BEIHCIIeHIE 06BEMoB Te ¢ | H&  A3BIKE  T€OMETPHM  peallbHbIe
[IOMOIIBIO onpeenénmoro | CATYAUMH,  CBA3AHHBIE  C 00bEMOM
uHTerpana. O6bEM HakIoHHOM | PAMOYTOJILHOTO TapaJlieienutena,
IIPU3Mbl, TIUPAMUJIBI. TPU3MBIL, [THPaMHIIBL.
Dopmyrna 06BEMa HccaenoBaTh NOCTPOCHHBIE MOJEIIH,
[IMpaMUIBL. OrHonenue | B TOM 4YHCIE€ M C HCIOJIb30BAHUEM
00BEMOB IHpaMH ¢ 0OuM | ANTAPaTa airedps!.
YIJIOM. BoiBOaUTH OCHOBHYIO
CrepeoMeTpUYECKUE 3aJ1a4H, | MHTETPAIbHYI0  QopMyny  Ajs
CBSI3aHHbIC c 00BEMAMH | BEIYUCIEHUS OOBEMOB TEIL.
HAKIIOHHOH IIPH3MBI, Jloka3piBaTh TEOpeMy 00 00BEME
ITHpaMHUBL. HAaKJIOHHOW TpU3MBl Ha  IpUMeEpeE
IIpuKiaiHbIe 381240 10 TEME| TpeyrobHOI TIPH3MbI " s
«O0BEMBI TEN, MIPOU3BOJILHOW ITPU3MBI.
Jloka3bIBaTh TeOpeEMY: 00 00bEME
[IOKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOAMNMCHIO 26

[OupekTop

MYHULWMA/IbHOE ABTOHOMHOE OBLLIEOGPA3OBATE/IbHOE
YUYPEXXEHME "CPE[IHSAS LLKOJIA N2 21", Esrpacbosa VpuHa PackaTosHa,

15.01.25 14:51 (MSK)

Ceptucukat 4D09DEADCEE8F8285BDB55AF78848F7D




CBA3aHHbBIE C 00BEMOM nupamMuibl, GOpMYIUPOBATH CIIEICTBUS

HAKJIOHHON IPH3MBEI, U3 Hee: 00bEM YCEUEHHOM MHUpaMUIBI.
MPAMUJIBL. BoiBoguTh QopMyny At BBIYMCIICHHS
IpuMeHeHue 0OBEMOB. | O0BEMOB YCEUEHHOM MMPAMUIBI
Brruncnenune pacctosiHAs 110
IJIOCKOCTH
27
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Teaa
BpallleHus.
(24 4)

Hunuuapuyeckas
MTOBEPXHOCTh, oOpa3yrorue
UWJINHIPUYECKON
MTOBEPXHOCTH.

ummsap. [Tpsamon
KpyroBoil mwimsHap. Ilnomane
MMOBEPXHOCTHU UMJIAHAPA.

Konnueckass MOBEpXHOCTD,
oOpa3syromue KOHHYECKOMN
noBepxHocTH. Konyc. Ceuenue
KOHycCa IIJIOCKOCTBIO,
rnapaieIbHON TIOCKOCTH
OCHOBaHUS. Y CEYEHHBIN KOHYC.
N300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inomans
MTOBEPXHOCTH "
MMOBEPXHOCTH KOHYcCA.

OOKOBOI1
MOJTHOU

CrepeomeTpuyeckue 3agadu
Ha J0Ka3aTeIbCTBO U
BEIYHCIICHHE, MOCTPOCHUEM
CEUCHUI HWINHAPA, KOHYCA.

ITpuknaaHbie 3a7a4u,
cBs3aHHbIe ¢ nuiuHapoMm Chepa

U 1map.

[lepeceuenue cdepsl u mapa
¢ mockocThio. Kacanue mapa u
chepbl TIOCKOCTHIO. Bua u
M300paKeHHe mapa.

VYpaBHeHue cthepnl.
[Inomans chepsl U e€ yacTei.

CummeTpus cepsl 1 mapa.

CrepeomeTpuyeckue 3aaadu
Ha J0Ka3aTeIbCTBO u
BBIYKCIICHHE, CBS3aHHBIC CO
chepoit u mapom, NTOCTPOSHUEM
MX CEYCHUH ITOCKOCTHIO.

CBo0OoaHo ONepupoOBaTh
MOHATHUSIMH: UUJIMHIPUYECKAS
NOBEPXHOCTb,  LuiauHap.  H3yyars
CHOCOOBI MOJYYEHUS LMJIMHAPUYECKON
ITOBEPXHOCTH, LIWIUHAPA.

MN300pakaTh NWIMHADP U €TO CEUCHUS
IJIOCKOCTBIO.

CBo0Ooano onepupoBaTh
MOHATHSAMM: KOHUYECKasi TOBEPXHOCT,
KOHYC, yCe4€HHbIM KOHyC. M3ydarh
CIOCOOBI  TOJYYEHUS]  KOHUYECKOM
MOBEPXHOCTH, KOHYCAa.

N300paxkaTh KOHYC M €ro CE4YeHUs
IJIOCKOCTBIO, IPOXOMAIIEH Yepe3 OChb, U
IJIOCKOCTBIO, EPIEHANKYIISIPHON K OCH.

BriBoauTH bopmyIbl TUTSt
BBIUMCIICHUS  OOKOBOM W TOJIHOM
MOBEPXHOCTEM TEJI BPAILICHHUS.

Pemiath cTepeomMeTprUECKUe 3a4a4H,
CBA3aHHBIE C TeJlaMU  BpalICHUs,
HaXOXJEHUEM IUIOIAaM OOKOBOM H
IIOJTHOM TOBEPXHOCTH, NOCTPOCHHUEM
CEYCHUM.

HUcnonb3oBaTh IIpU peElIEHUN 3a7ad
IUTAHUMETPUYECKHUE (PAKThI U METOBI.

CpaBHuBaTL U aHAJM3HUPOBATH
YTBEPXKACHUS C LEIbI0  BBIABICHUS
JIOTHUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

AHAIU3MPOBATh U MOAECJMPOBATH
Ha  SA3BIKE  TIEOMETPUU  pealIbHbIC
CUTYallUH, CBSI3aHHBIE C KOHYCOM H
UUJIUHIPOM.

HccaenoBaTh OCTPOCHHBIE MOJEIIH,
B TOM 4YHCIE€ M C MCIHOJb30BAHUEM
anmapara anreopsl

AKTyaJIu3upoBaTh (GakThl U METOIbI
IJIAHUMETPUU, PEIIEBAHTHBIEC TEME,
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[Tpukiiagaeie 3a7a4H,
CBSI3aHHBIE CO c(hepol U mapom.

IloBTOpEHUE:  OKPYKHOCTH
Ha TUIOCKOCTH, BBIYHCIICHUS B
OKPY>KHOCTHU, CTaH/IaPTHHIE

Mo100u s

PaznmuuHble KOMOMHAIIMY TEN
BpalleHUs] 1 MHOTOIPaHHUKOB.

3amauu no teme «Tema u
MTOBEPXHOCTH BpaICHUS

NPOBONTH AHAJIOTHH.
CBo0OoaHo onepupoBaTh

NOHATHSIMM: cdepa W 1map, UEHTD,

paauyc, nuameTp cdepsl U mapa.

HccaenoBarb B3aMMHOE
pacnoyioxkeHue chepsbl U MI0CKOCTH.

DopMyIHMpPOBATH OIIpEelIEIICHUE
KacaTeJbHOM MIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE U
MIPU3HAKE KACaTEIbHOMN MIOCKOCTH.

BouiBoauTh bopmymy VIS
BBIUMCIICHUS IuIOmanu cdepsl uepes
pamuyc chepsl.

PemaTh crepeomMeTpuyecKre 3a1auH,
CBsA3aHHBIE CcO cdepoil U IIapom,
HaxOoXXJICHUEeM Tutomaau chepbl u eé
qyacTeil, IOCTpOeHUEM cedeHui chepbl u
niapa.

AHAJIM3MPOBAaThL U MOJEJIUPOBATH
Ha  A3bIKE TEOMETPUU  pealbHbIC
CUTYyallUH, CBSI3aHHBIE C [IAPOM M

chepoii.
Pemath pocThIe 3a/1a4H, B KOTOPHIX
burypupyror KOMOMWHAIUU Te

BpaliCHUsA 1 MHOI'OI'PaHHUKOB.

Hcnoan3oBaTh Npu pelieHuu 3ajad,
CBSA3aHHBIX €O cdepoil u 1mapom,
IJIaHUMETpUUYecKkue (HaKThl U METO/IBI.

PemaTh cTepeoMeTpruecKue 3a/1a4H,
CBSI3aHHBIE C  TeJaMd  BpalleHus,
MMOCTPOCHUEM CEUCHUM TeJl BpalleHus, C
KOMOMHAITMSMHA  TEJl  BpallCHUS |
MHOTOI'PaHHHUKOB.

IIpoBOAMTH JIOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE  PACCYXICHUS  TIpHU
pelIeHnd  TEeOMETPUYECKUX  3ajiad,
CBSI3aHHBIX C MEPHEHIUKYISIPHOCTHIO
MJIOCKOCTEH.

AHaJII/I3I/IpOBaTL H MOIEJIUpPoOBaThb
Ha SA3BIKC reoMCcTpuHn pCalibHBIC
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CUTYyallNH, CBSI3aHHBIE c
MHOTOIPaHHUKAMM.

HccaenoBaTb OCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
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ammapara anreOphl.
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Inomaamu
IMOBEPXHOCTH H
00BbEMBI
KPYIJIbIX TeJl

O 4)

O6béMm 1tmmuHgpa. Teopema
00 00bEME TTPSAMOTO IUJIUHIPA.

ITnomaan OOKOBOI1 u
TTOJTHOM IIOBEPXHOCTHU
HWINHApA.

Brruncienne 00bEMOB TEII C
MTOMOIIBIO OIPEIECIIEHHOTO

uHTerpana. O0bEM KoHyca.
[Imomaau OOKOBOM U ITOJHOM

MMOBEPXHOCTH KOHYCA.
CrepeoMeTpryeckue

3a/1auu, CBSI3aHHBIE C

BBIYHCJICHUEM 00BEMOB

IAJIMH]Ipa, KOHyca.

3aJa4d 110

U ILIOIIAIU

[Tpukiagueie
Teme «OOBEMBI
IIOBEPXHOCTEH TEIL.

OO6béM mapa U MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [1nomans chepsi.

Crepeomerpuueckue
3aJ1a4H, CBSI3aHHBIC C
BBIYKCIICHHEM 00BbEMOB 11apa,
IapOBOT'0 CErMEHTa, IapOBOIrO
CeKTOpA.

[Ipuknagusle 3amayud 1O
TeEME «OO0BEMBI TE,
CBs3aHHBIE ¢ 00BEMOM IIapa U
MJI0IIA/IbIO CEPHI.

CooTHOILIEHUS MEXKTY
TUIOMASIMU  TIOBEPXHOCTEH U
00BEMaMU TTOTIOOHBIX TEJI.

[Tomo6HBIE Tella B
IIPOCTPAHCTRBE.
MN3menenue 00BéMa

pH MOJ00UH.
CrepeoMeTpuueckue
3a/1a4u, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB TENI U
TUIOIIA/IEN TIOBEPXHOCTEN

CBo0OoaHo OnepupoBaTh
MOHATHAMH: 00BEM TEJ1a, IJIOIAIb
MTOBEPXHOCTH.

@opMyTHPOBATH OCHOBHBIE
CBOICTBa 00BHEMOB.

Jloka3bIBaTh TeopeMbl: 00 00bEME
IAJTUHIPA,; 00 00BEME KOHYCa.
BoiBoguth GopMysbl SIS BBIYUCICHUS
00BEMa yCEeu€HHOT0 KOHYCa.

HccaenoBaTh IOCTPOCHHBIC MOJICIIH,
B TOM 4YHCIE U C HCIOJb30BaHHEM
anmapara anreopsl.

3HATh BO3MOXXHOCTH PEIICHUS 3a7a4
Ha IIOCTPOCHHUE ITUPKYJIEM M JIMHEHKOMH, O
KJIACCUYCCKUX HEPA3PEIINMBIX 3aa9ax.

CBo0oaHO OIepupoBaThH
NOHATHSIMH: 1apoBOM CErMEHT,
IapOBOM  CJIOW, IIApOBOM  CEKTOp,
OCHOBAaHME M  BBICOTA  CETMEHTAa,

OCHOBAHHC M BBICOTA IIApPOBOTO CJIOA.

BouiBoauTh bopmyIbI TUTSt
HaxOoXJIeHUss  O00OBEMOB  MIAPOBOTO
CETMEHTa, IIApOBOTO CEKTOPA, TUIOIIA !
ctepsl.

Jloka3biBaTh TEOpeMy 00 00bEMe
mapa.

PemaTh crepeoMeTpuuecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa, IMAPOBOTO
CerMEHTa, MIAPOBOTO CEKTOpa,
IUIOIIAAbI0 chephl.

CpaBHMBaTHL U AaHAJM3MPOBAThH
YTBEP)KJIEHUSI C 1eJIbI0  BBISIBJICHUS
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYXICHUM.

AHAIM3UPOBATH ¥ MOJEJINPOBATH
Ha  s3BIKE TEOMETPUU  pEaJbHBIC
CUTYyalllH, CBSI3aHHbIE ¢ 00BEMOM IIapa,
IapOBOTO CeTrMEHTa, IaPOBOTO
CEerMeHTa, TIJIOIIAIbI0 Cephl.
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CBo0OoaHo onepupoBaTh
MOHATHEM. MOJOOHBIE TEla B
MPOCTPAHCTRBE.
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BoeruucjasaTs 006EMBI TEJT C TOMOIIBIO
OIPEICIIEHHOTO UHTETpalIa.

Pemarsb crepeomerpudeckue 3a1auu,
CBA3aHHBIE C COOTHOILUCHUSAMH MEXKIY
IUIOIIAIIMU [TOBEPXHOCTEN U 00BEMaMU
OJIOOHBIX TETl.

IIpoBoaAUTEH JIOTUYECKU KOPPEKTHBIE
JA0Ka3aTeJbHbIe PACCYKACHHUA IIpU
pelleHuM  IeOMETPUYECKUX  3azady,
CBSI3aHHBIX C BEIYHCIICHHEM 00BEMOB Tel
C IIOMOIIBIO ONPEACIEHHOI0 UHTErpaa,
HaXOXJIECHUEM COOTHOLICHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEN U 00bEMaMU
MOJ00HBIX TEJl.

AHAJIM3UPOBATL U MOJCJIUPOBATH
Ha  A3BIKE TE€OMETPUM  peajbHbIC
CUTyallUH, CBSI3aHHbIE C OOBEMaMU H
IIOBEPXHOCTSAMM TEJl, Ha JOKA3aTEIbCTBO
U Ha HaXO0XICHHUE TI'EOMETPUUYECKUX
BEJINYUH
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JABuxeHust JIBUKE€HUSA  TMPOCTPAHCTRBA. CBo0oaHo ONepupoBaTh
(5 u) OroOpaxenus. J[BKEHUS M | HOHATHSIMU: 0TOOpaKEHHUE
pasenctBo  ¢uryp. OOmme | npoctpancTBa Ha  ce0s, JABUKEHHE
CBOWCTBAa JIBIDKCHWH. BuWBI | mpocTpancTBa; LeHTpanbHas, oceBas M
JIBHIKCHUM! NapaJuIebHBIN | 3epKanbHast CUMMETPHH, MapasllelbHblii
[IEPCHOC, HEHTPAIBHAA | repeHOC; paBEHCTBO U Moj00ue huryp.
CUMMETpUS, 3€pKaJIbHAA Jloka3bIBATh YTBEPXKICHUS O TOM,
CUMMCTPHA,  TOBOPOT  BOKPYT | yro neHTpanbHas, oceBas W 3epKajbHas
TIPAMOH. Ipeobpasoparinis CHUMMETPHH, TapalUIEbHbIA  IEPEHOC
H?ﬂ06m' Hpamas u chepa ABIIAIOTCA JBUKCHUAMU. BBHINOJHATH
Jinepa. npeobpa3oBaHus MOZOOHS.
'eomeTpueckue 3a1aum Ha|  QpepupoBaTh MOHATHSME: [pAMast
IPYMEHEHHE JIBUKEHHS i cbepa Diinepa.
Pemiarh reoMeTPUYECKHE 3aJaud C
KCIIOJIb30BAHUEM JIBHKEHUIA.
M cnoab30BaTh [IPU PEIICHAU 3a1a4
JBYKEHUS IPOCTPAHCTBA M UX CBOMCTBA.
CpaBHuBATL M AHAJIM3HPOBATH
YTBEPKICHUS C LENbIO  BBIABICHHS
JIOTHYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKIACHUIA.
HMcciieoBaTh MOCTPOSHHBIE MOJIEIH.
HUcnoab3oBaTh uudpoBbie
pecypchl
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IToBTOpEHHE,
00001IEHNE
"
CHCTEMATH3ALMS

3HAHUU
(17 v)

Oo6oOmaroriee MOBTOPEHUE
MOHATUM M METOJIOB Kypca
reomerpun  10—11  kimaccos,
cucTeMaTH3aIus 3HAaHUM.

Uctopus pa3BUTHS
CTEPEOMETPUM KaK HAyKu U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

PemiaTs crepeoMeTpuUECKUEe 3a/1aun
Ha JIOKa3aTeJIbCTBO MAaTE€MAaTUUYECKUX
OTHOILICHUH, HAXO0XJICHUEC
F€OMETPUYECKUX BEJIUYUH (JIJIUH, YTJIOB,
ionaaei, o00bEMoB).

HUcnoab3oBath peLIeHU
CTEPEOMETPUUECKUX 3a1a4
TUTAHUMETPUYECKHUE (PAKTHI U METOJBI.

IIpoBOAUTH JIOTUYECKU KOPPEKTHHIE
NOKa3aTEeNbHbIE  pPAaCCYXIOEHUA  IIpU
pelieHun CTEPEOMETPUUYECKUX u
IJIAHUMETPUYECKUX 3a]1a4.

npu

CpaBHuBaTh H aHAJM3HUPOBATH
peanpHbIE  CUTyalluUM W  BBIABIATH
BO3MOXXHOCTh €€ MOJIEIUPOBAHUSA Ha
A3bIKE T€OMETPUHU.

MopnenupoBarhb peanpHyI0
CUTyallMl0 Ha S3bIKE TE€OMETPUM W
HCCIeA0BaTh IIOCTPOCHHBIE MOJEIH, B
TOM 4YHMCI€ M C MCIOJb30BAHUEM
amnmapara anreOpsl.

HUcnoab3oBath KOMITbIOTEPHBIE
IIPOTPaMMBI IIPY PELIEHUH 3a/1a4.

Hosxyyars NnpeacTraBJjieHUue 0
F€OMETPUM KaK O Pa3BUBAIOLICHCS
HAayKe, HCCICOYIOIIEH OKPYKArOIUN
MHp,  CBS3aHHOM C  pEAIbHBIMHU
0o0bEeKTaMH,  TOMOTAINIEH  PEHIUTh
peanbHbIe )KU3HEHHbIE CUTYAllMU O POJIU
CTEPEOMETPUU B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH
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IToypounoe niianupoBanue FEOMETPUS, 10 kaacc

(34 B Hemet0, 34 yueOHBIX Hemel, HTOoro — 102 v)

Ne Jama Tema ypoka
n/n | Ilnan ‘ Daxkm
BBenenue B crepeomerpuio -234
1 1 neoensn OcHoBHbIE MpaBuiia U300paKEHUsI HA PUCYHKE INIOCKOCTHU, TapaslieIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
2 [TonsTHs crepeoMeTpun: TOUKa, IpsiMasi, MI0CKOCTh, MPOocTpaHcTBO. OCHOBHBIE
IpaBwJIa U300paKEeHUS HA PUCYHKE TUIOCKOCTH, TApAJIICIbHBIX TIPSIMBIX
(OTpe3KOB), CepeMHbBI OTPE3KA.
3 [onsTust: mepecexaromrecs MI0CKOCTH, MepeceKaronecs npsaMas U II0CKOCTb;
MOYIIPOCTPAHCTBO.
4 2 nHeoensn [MonsTHs: mepecexaromrecs MI0CKOCTH, MepeceKaronecs NpsaMas U II0CKOCTb;
HOJTYIPOCTPAHCTBO.
5 MHororpaHHuKH, U300pakKeHNe MPOCTEHIIINX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIHNX 00BEKTOB.
6 MHoOrorpaHHuKHM, HW300paKEHHWE MPOCTEHINNX MPOCTPAHCTBEHHBIX  (uryp,
HECYIIECTBYIOMNUX 00BEKTOB.
7 3 nHeoensa AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEACTBUS U3 HUX.
8 AKCHOMBI CTEPEOMETPHUU U TIEPBHIE CIEACTBUS U3 HUX.
9 AKCHOMBI CTEPEOMETPUH U TepBbIe caeaAcTBUs U3 HUX. CriocoObl 3a1aHus
IPSIMBIX U TDIOCKOCTEH B pocTpancTBe. O003HAUCHUS IPSIMBIX U TIIIOCKOCTEH.
10 4 neoensn N3o00paxenune cedeHnii mupamMuabl, Kyoa v MpU3Mbl, KOTOPBIE MTPOXOIAT Yepe3 uxX
pebpa. M3o0pakeHne nepecedeHus: MOITYYeHHBIX TUIOCKOCTEeH. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMHU.
11 N3o0pakeHne ceueHnit mupaMuIbl, Ky0a U TPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHue nepeceueHus: MOMyYEHHBIX IUIOCKOCTEW. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU [[BETAMHU.
12 N3o0paxeHune cedeHmit MUpamMuIbl, Ky0a v MPU3MBI, KOTOPBIC TPOXOIAT Yepe3 uX
pebpa. M3o0pakeHue nepeceueHus: MOTyYEHHBIX IUIOCKOCTeW. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMHU.
13 5 neoensa N3o00paxenune cedeHnii mupamMubl, Kyoa v MPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 ux
pebpa. M3o0pakeHne mepecedeHusi MOTYYeHHBIX TUIOCKOCTEeH. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMHU.
14 Merton cnefoB i1l TOCTPOSHUS CEYCHUH.
15 Merton cnenos i nocTpoeHus ceueHuil. CBoHCTBa EpeceYeHU MPSAMBIX U
IJIOCKOCTEH.
16 6 neoens Merton cnenoB st mocTpoeHus cedeHuit. CBoMCTBa MepecedeHUi MPSIMBIX U
IJIOCKOCTEH.
17 [TocTpoenue cedenuii B mupamue, Kyoe mo TpeM TodkaMm Ha pebpax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIAroB MOCTPOCHUS.
18 [TocTpoenue ceuenuit B nupamuiae, Kyoe mo TpeM Toukam Ha pebpax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIAroB MTOCTPOCHUS.
19 7 Heoens [TocTpoeHue ceueHuit B nupamuae, Kyoe mo TpeM Toukam Ha pebpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIAroB MTOCTPOCHUSI.
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20 [TocTpoenue cedenuii B mupamujie, Kyoe mo TpeM Todkam Ha pebpax. Co3manue
BBIHOCHBIX YepTeXel U 3alKCh [1aroB NOCTPOCHHUS.
21 [ToBTOpEHME MIAHUMETPUU: TEOpPEMA O MPOMOPLHOHATBHBIX OTpe3kax. [lonodue
TPEYrOJIbHUKOB.
22 8 neoensa [ToBTOopenue mannmerpun: Teopema Menenas. PacueTsl B ceUeHHsIX Ha
BBIHOCHBIX uepTexax. MlcTopus pa3BUTHs MJIAHUMETPUU U CTEPEOMETPUH.
23 Kontposbnas padora Nel «Akcuombl ctepeomerpuu. CedeHus»
B3aumHoe pacnoJioxkeHue NPSMbIX B MPOCTPaHCTBE — 64
24 B3aumMHoe pacnonoxxeHne NpsMbIX B IpocTpaHcTBe. CKpeIrBaoecs npsMble.
[Ipu3Haku ckpemuBaromuxcs npsaMbix. [lapamienbHbie npsiMble B IPOCTPAHCTBE.
25 9 neoens Teopema o CyleCTBOBaHNHU U €IMHCTBEHHOCTH IIPSIMO NapasuleIbHON JaHHOU
NpsSMOM, MPOXOASAIIEH Yepe3 TOUYKY MPOCTPAHCTBA M HE JISKAIlleW Ha JTaHHOU
npsMoii. Jlemma o nepecedeHnu napauieaIbHbIX MPSIMBIX TIOCKOCTBIO.
26 [TapannensHOCTh Tpex NpsAMBIX. TeopeMa o Tpex MapajjiebHbIX IpSIMbIX. Teopema
0 CKPEUIMBAIOIINXCS MPSIMBIX.
27 [MapannensHoe npoekTrupoBanue. OCHOBHbIE CBOWCTBA MAPaLIEIBHOT O
npoekTupoBanus. M3o0paxenue pa3Hbix QUIyp B MapajiiebHON MPOEKIIUH.
28 10 LenTpanpHas npoekusi. Yroia ¢ COHaNpaBIeHHbIMUA CTOPOHAMU. YTOI MEXIY
Heoens MPSMBIMH.
29 3aauy Ha 10Ka3aTeabCTBO U UCCIIEIOBaHKE, CBA3aHHBIE C PACIIOI0KEHUEM
IPSMBIX B IPOCTPAHCTBE.
IHapajuieJIbHOCTH NPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE — 84
30 [onsaTHs: MapaNIensHOCTh MPSMON U IJIOCKOCTH B MpocTpaHcTe. [Ipu3Hak
napauIeIbHOCTH MPAMOH U miiockocTu. CBOMCTBA MapaieIbHOCTH MPSMON U
IUIOCKOCTH.
31 11 I'eomerpuueckre 3agayd Ha BBIYUCIEHHE M JOKa3aTeNbCTBO, CBS3aHHbIE a
Helens MapajuIeIbHOCTBIO MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.
32 [TocTpoenue ceueHust, MPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha YePTEKe U
napajuieIbHOrO ApYyrou npsmoi. PacyeT oTHOIIEHUH.
33 [MapannenpHas mpoeKuus, MPUMEHEHHUE [T TOCTPOCHHSI CEYeHUH KyOa n
napasuienenunena. CBoiicTBa nmapajienenumneaa u Ipru3Msbl.
34 12 [Tapannensuble mockoctu. [Ipr3Haky nmapanienbHOCTH JBYX MIIOCKOCTEN.
35 Heoens Teopema 0 mapayuIeTbHOCTH U €IMHCTBEHHOCTH TNTOCKOCTH, TPOXOAAIICH Yepe3
TOYKY, HE TPUHA]UICKAITYIO TAHHOW MJIOCKOCTH U CIEACTBUS U3 HEE.
36 CBoiicTBa mapauIeTbHBIX TUIOCKOCTEH: O MapayuIeIbHOCTH MPSIMBIX TIEPECEUCHHS
U NEPECEUCHUH JIBYX MapauIeIbHBIX TUIOCKOCTEH TPETHEH.
37 13 CBoiicTBa mapaJliebHBIX IJIOCKOCTEH: 00 OTpe3Kax MapauieTbHbIX MPSMBIX,
Hedens 3aKITIOYEHHBIX MEX/1y MapauleIbHBIMU IUIOCKOCTSMU; O MIEPECEUCHUH TPSMOH C
JBYMsI TTapaJIIeIbHBIMU TTOCKOCTSIMHU.
IepneHMKyJIAPHOCTH NPSIMBIX M MJIOCKOCTell B MpoCTpaHcTBe — 259
38 IToBTopenue: Teopema Iludaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHSI IPSMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a U MPSMOYTOJILHOTO MapasuieenuIea.
41 neoens Brruncienue JUIMH OTPe3KOoB B KyOe M MPsIMOYTOJIbHOM MapaJuleseuIee.
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42 [IeprieHIUKYISIPHOCTE TPSMOM M IIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH
IIPSIMOU U INIOCKOCTH.
43 15 [leprieHAMKYIAPHOCTh NPSAMOM M IUIOCKOCTH. I[Ipu3HaK mnepneHauKyIsIpHOCTH
Helens IPSIMOI U TIJIOCKOCTH.
44 Teopema 0 Cyl1ecTBOBAHUY M €JMHCTBEHHOCTH MIPSIMOM, IPOXOAIIel yepe3
TOYKY MPOCTPAHCTBA U MEPIECHINKYIISIPHON TUIOCKOCTH.
45 [1n0ockoCcTH M EePIEeHAUKYISIPHBIC UM IPSMbIe B MHOTOI'paHHHKAX.
46 16 [;10CKOCTH ¥ IEPIICHAUKYISIPHBIC UM MIPSIMBIE B MHOTOTPaHHUKAX.
47 neoens [Neprienaukynsip u HakinoHHAA. [locTpoeHne epIeHINKYIsIpa U3 TOYKH Ha
IPSAMYIO.
48 [lepnienaukyinsip u HakinoHHad. [locTpoeHne nepneHuKysisipa U3 TOYKH Ha
IpSAMYIO.
49 17 Teopema o Tpex nepneHauKyIsApax (mpsiMas U oopaTHast)
50 Helenn Teopema o Tpex neprneHauKyssapax (mpsmas 1 o0paTHasi)
51 Yron Mexay CKpelMBaOIIUMUCS TPSIMBbIMU.
52 18 [onck nepneHAnKyISIpPHBIX TIPSIMBIX C TOMOIIBIO MEPIEHAUKYIIPHBIX
Helens IJIOCKOCTEH.
53 OpTOroHajbHOE NPOEKTUPOBAHUE.
54 Iloctpoenue ceueHuil KkyOa, HpPU3MBI, MPABHIBHOM NHPAMHIbl C HMOMOIIbIO
OpPTOr OHAJIbHOW IPOEKLIHH.
55 19 [Toctpoenue ceueHuit KyOa, NpPU3MBI, MPABHIBHONM MNHPAMHBI C MOMOIIBIO
Helens OpPTOTrOHAJIBHOW MPOEKIIHH.
56 CuMmMmeTpHst B IPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTH. [ImockocT cuMmMeTpuii B
MHOT'OIpaHHHKaX.
57 [Tpu3HaK neprneHauKyIIPHOCTH MPSIMOM M TUIOCKOCTH KaK CJIEJICTBUE CUMMETPHH.
58 20 [IpaBuibHBIE MHOrOIpaHHUKU. PacuéTr paccTOsIHUI OT TOUKH 10 IJIOCKOCTH.
59 Heodens IIpaBunbHBIE MHOTOIpaHHUKHU. Pacdyér paccTOsHUI OT TOUKHU 10 MJIOCKOCTH.
60 CriocoObI OIYCTHTh EPIEHINKYISPBI: CHMMETPHS, CIBUT TOYKH 110
napajjIeIbHOU MPSMOM.
61 21 CnBur 1o HenmapajIeIbHON MPSMOM, H3MEHEHHUE PACCTOSTHH.
62 Hedens Kontpoabnasi padora Ne 2 «B3aumMHoe pacnoJiokeHne NpsIMbIX U MJIOCKOCTeH
B IPOCTPAHCTBEY
Yrabl u paccrosiHus — 164
63 [ToBTOpEHUE: yroa M1y NPSMBIMU Ha TUIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCHHYCOB.
64 22 [ToBTOpEHME: YTON MEXy CKPEIMBAIOIIUMUCS IPSIMBIMU B IPOCTPAHCTBE.
65 Heoens I'eomeTprueckue METObI BEIUNCIEHUS YTIIa MEKY NPSMBIMH B
MHOI'OI'paHHHKaX.
66 JIByrpanHblil yron. CBOWCTBO JINHEWHBIX YIJIOB ABYTPAHHOI'O YIJIa.
67 23 [lepnienaukynspHble miaockocTd. CBOWCTBA B3aUMHO NEPHIEHIUKYISIPHBIX
Heoens IJIOCKOCTEH.
68 [Ipu3Hak NeprneHIUKYIAPHOCTH IIJIOCKOCTEM; TEOpeMa O IpsSMON IepeceUCHUs
JIBYX IJIOCKOCTEH NMEePHEeHIUKYISIPHBIX TPEThEH MIIOCKOCTH.
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69 [IpsiMOyTONBHEIN MapajuIeNienune; Ky0; i3MepeHHs, CBOWCTBA MPSMOYT OJIbHOT'O
napaenenunesa.
70 24 Teopema o0 1uaroHaIy NpsIMOYroJabHOrO NMapajulesienuIea U CIeICTBUE U3 Het.
71 Hedens CrepeoMeTpruyeckue ¥ MPUKIAAHBIE 337aud, CBSI3aHHbIE CO B3aUMHBIM
PacIoNIOKEHHEM MPSIMBIX U IJIOCKOCTEH.
72 [loBTOpeHmne: ckpemuBaromMecs MpsMble, MapauielbHble IJIOCKOCTH B
CTaHJAPTHHIX MHOT'OIPaHHHKAX.
73 25 [Tapa mapannenbHBIX TJIOCKOCTEM Ha CKPEIIMBAIOMIMXCS MPSIMBIX, PACCTOSHHE
Hedens MEXIY CKPEIIMBAIOIUMHUCS MPSIMBIMH B IPOCTHIX CUTYALUAX.
74 PaccrosiHre OT TOUKH J10 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOU J0 TIOCKOCTH.
75 Boruncnenue paccTosHUN MEXTy CKPEUIMBAIOUIUMHUCS MPSIMBIMU C TTIOMOIIbIO
NEepIEHIMKYISIPHON MIOCKOCTH.
76 26 TpexrpaHHblii yroi, HEPAaBEHCTBO ISl TpEXTpaHHbIX yrioB. Teopema [Tudaropa,
Hedens TEOpPEMbI KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yTJIa.
77 DeMeHTHl CPepruecKoil FeOMETPHH: F'e0Ae3MUECKIE IMHUM Ha 3emIle.
78 KonTpoasHas padora Ne 3 «YrJibl 1 pacCTOSTHUS
MHOrorpaHHuKku - 74
79 27 Cucremaru3anus 3HaHUN «MHOTOrpaHHUK U €r0 3J1€MEHTHI»
80 Heldens [Tupamuna. Buasl nupamui. [IpaBunbsHas nupamua.
81 [Ipu3ma. IIpsamas u HaknoHHas npu3Mmsl. [IpaBuneHas npusma.
82 28 [Ipsimoit mapasnnenenumnea, NpSIMOYroJIbHBIN MapajieJenume]], Kyo.
83 Helens Brinykiibie MHOrorpanHuku. Teopema Oitniepa.
84 Brinmyknsie MHOrorpanuuku. Teopema Jitnepa. [IpaBuiibHbIE 1 MOTYIPaBUIIbHBIC
MHOT'OI'PaHHHKH.
85 29 Kontpoabsnas pabora Ne 4 « MHOrorpaHHMKI
HeOdens
BekTopsl B mpocTpancTBe — 124
86 [ToHsATHE BEKTOpA HA TUIOCKOCTH M B MIPOCTPAHCTBE.
87 CymMma BEKTOpOB.
88 30 Pa3zHOCTB BEKTOPOB.
89 Heoens IIpaBuno napauenenumnena.
90 YMHOXKEHUE BEKTOpa Ha YUCIIO.
91 31 Paznoxenue BekTopa mo 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX B OJHOMN TJIOCKOCTH.
Helens
92 CkansipHO€ TIpOU3BEICHNE.
93 Brruncienue yria Mex 1y BEKTOpaMH.
94 32 IIpocreiimne 3a1aun ¢ BEKTOPAMHU.
95 Heoenn [Ipocreiimue 3agauu ¢ BEKTOPaMHU.
96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH.
97 33 [Ipocreiimne 3a1aun ¢ BEKTOPAMHU.
HeOdens
IoBTOpEHME, 00001IEHNE H CHCTEMATH3ALMS 3HAHUIA — 5S4
98 O06o0mieHne u cucremMarusanusi 3HaHUKH «B3auMHOE pacroiokeHHe NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE»
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99 O0o01IeHre 1 cucTeMaTH3aIus 3HaHuH «MHOTOrpaHHUKIDY
100 | 34 Hrorosast koHTpONBHAS paboTa
101 | nedena Hrorosas koHTponpHas paboTa
102 O06o001IeHre U cucTeMaTH3aIis 3HAHUW: aHAJTN3 KOHTPOJIBHOW PadoTEHI.
HTOTIO-1024
IHoypounoe niianupoanue FEOMETPUS, 11 kaacc
(34 B Hemest0, 34 yueOHBIX Hemeu, uToro — 102 v)
Ne Jama Tema ypoka
n/n | Inan | Daxkm
AHaJMTHYeCcKasA reoMeTpus - 154
1 IToBTopenue Temsl «KoopanHaThl BEKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE
2 IToBTOpenue Tembl «CKaIsIpHOE IPOU3BEICHHE BEKTOPOBY
3 [ToBTOpeHune TeMbl «BprunciaeHus yriia Mex/1y BEKTOpaMH B IIPOCTPAHCTBE
4 IToBTOpeHME TEMBI «YpaBHEHUE IIPSIMOM, IPOXOAIIEH Yepe3 1B TOUKU
5 YpaBHEeHHE MJI0CKOCTH, HOpMaib, YpaBHEHHE IIIOCKOCTH B OTPE3Kax.
6 YpaBHEHME MJIOCKOCTH, HOpMaJlb, YpaBHEHHE MJIIOCKOCTH B OTPE3Kax.
7 BexropHoe npounsseeHue.
8 JIuHeiiHble HepaBEHCTBA, JMHEMHOE MPOrPaMMHUPOBAHUE.
9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE ITPOrpaMMHUPOBAHUE.
10 AHamuTHYECKHEe METO/Ibl pacyéTa yria Mexay NpsMbIMU B MHOTOTPaHHUKAX.
11 AHaTMTHYECKHE METO/IBI pacu€Ta yrila MeX Iy MPSIMBIMH B MHOTOTPaHHUKAX.
12 dopMmyna pacCTOSHUS OT TOYKH J0 IJIOCKOCTU B KOOPAWHATAX.
13 Haxoxienue paccTostHU# OT TOYKH 10 TUIOCKOCTH B KyOe.
14 HaxosxieHne pacCTOSIHUM OT TOYKH 10 IUIOCKOCTH B IPABWJIBHOW MUPAMUJIE.
15 KoutpoabHas pa6ora Ne 1 «KAHaTUTHYeCKAsI TeOMeTPHs»
IMoBTOpenue, 0600meHNe U cucTeMaTH3alus 3HaHui «MHororpanHnkn. CeyeHUs1 MHOTOTPAHHUKOBY —
154
16 CeueHusi MHOTOIpaHHUKOB: CTaH/IaPTHBIE MHOTOIPAHHUKH.
17 CeueHust MHOTOTPaHHUKOB: METOJ] CJIEIOB.
18 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MJIOCKOCTH, IIEPECeUCHUs IPSIMBIX U
IIJIOCKOCTEH.
19 [TapanienbHble MpsiMbIE U INIOCKOCTH: TAPAJUIEIbHBIE CEUEHHUS.
20 [TapannenbHble TpsSMbIE U MIIOCKOCTU: PACYET OTHOLICHUH.
21 [TapannenbHble MpsiMbIE U TNIOCKOCTU: YIIIbl MEXAY CKPEIIUBAIOIIUMUCS
IPSIMBIMHU.
22 [lepnennukynsapHbie IpsIMbIE U TIIOCKOCTU: CTaHAAPTHBIE TTapbl
NEePIEHINKYISPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPHH MHOT'OI'PAaHHHUKOB.
23 [leprienAuKyIsIpHBIE MPSIMBIE U TUIOCKOCTH: TEOpEMa O TPeX MEePHEeHIUKYIIAPAX.
24 [lepnennukynsapHbie MpsIMbIE U TUIOCKOCTH: BHIYUCIICHUS JJIUH B

MHOT'OI'paHHUKAaX.
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[ToBTOpEeHne: MOIMIaAd  MHOTOYIOJBHHUKOB, (OPMYJIBI Ul ILIOIIAJEH,
COOOpakeHMsI TOT00US.

26 [ToBTOpeHue: mIOmMIag  MHOTOYTOJABHUKOB, (OPMYyNbl A IUIOLIAJACH,
COOOpaKeHMSI TOT00HUS.

27 [ToBTOpeHue: miIoOmagd  MHOTOYTOJNBHUKOB, (OPMYyNIbl AN TUIOLIAACH,
COOOpaKeHHS TTOO00HS.

28 [lnomaan ceyeHuidi MHOTOTPAHHUKOB: IUIOLIAAM IOBEPXHOCTEM, pa3pe3aHusi Ha
YacTH, COOOpaK€HUs MOI00uSI.

29 [Inomanu cedyeHnil MHOTOrPAaHHUKOB: IUIOLIAIAM TOBEPXHOCTEW, pa3pe3aHus Ha
4acTu, COOOpa)keHUs MOI00Us.

30 Kontpouabnas padora Ne 2 «IloBropenune: Muororpanuuku. Ceuenust
MHOTOTPAHHUKOB»®

O0bém MHOTOrpanHuka — 174

31 O6nbem tena. O0beM NPSIMOYTOJILHOTO TTapalIeIenuneaa.

32 3agaun 00 yBOCHMM Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIUH YTJa.

33 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIbHOIO
napasuieenunesa.

34 [Ipuknanueie 3a1a4n, CBI3aHHBIC C BBIYHCIECHUEM 00BEMa MPSMOYTOJIHHOTO
napasuieienurnesa.

35 O06BeM MpsIMOi TPU3MBI.

36 CrepeomeTpuuecKue 3aJ1a4u, CBsI3aHHbBIE C BRIYMCICHHEM 00bEMOB MPSMOUN
TIPU3MBI.

37 IIpuxnaasble 3a7auu, CBA3aHHbIE C 00BEMOM NPSMOM MPU3MBI.

38 Borunicnenne 0o0beMOB Tell C MOMOLIbIO OmpefeseHHoro uHrerpaiza. Oovem
HAKJIOHHOM MPHU3MBI.

39 Brruucinenue oObEMOB TeI € IOMOIIBIO ONpeAesIieHHOro wuHTerpaiga. O0beM
HAKJIOHHOW ITMPAMHU/IbI.

40 ®opmyna obbema nupamusl. OTHOMIEHHE 00BEMOB MHUPAMHJL C OOIIMM YTIJIOM.

41 dopmyna oobema mupamuabl. OTHOMIEHHE 00bEMOB MUPAMHJT C OOIITUM YTIIOM.

42 CrepeoMeTprudecKre 3a1a9u, CBI3aHHbIEC C BHIYUCICHHEM 00bEMOB HaKJIOHHOU
MPU3MBL.

43 CrepeomeTpuuecKue 3aja4n, CBSI3aHHBIE C 00beMaMU MUPAMU/IBL.

44 [puxnaaneie 3agaun mo TeMe «OObEMBI TeN», CBI3aHHBIE C 00HEMOM HAKJIOHHON
TIPHU3MBI.

45 [Ipuknagueie 3agaun 1o teme «OOBEMBI Te», CBI3aHHBIE ¢ 00BEMOM TUPAMUIBIL.

46 [Tpumenenne 06beMoB. Boruncienue pacCTOsHHS IO TUIOCKOCTH.

47 Kontpouabnas pabora Ne 3 «O0beM MHOTOrpaHHHKA)

Tena ppamienus — 244

48 HunHapudeckas HOBEPXHOCTh, 00pa3yIoNHe INHAPUIECKOM MOBEPXHOCTH.

49 Huimmanp. [psamont kpyroson nunueap. Inomans NoBEpXHOCTH LIWIMHPA.

50 Konunueckas moBepxHOCTh, 00pa3yrolme KOHNIeCKor moBepxHocTH. Konyc.

o1 CeueHure KOHYyCa TNIOCKOCTBIO, MapauIeIbHON TIIOCKOCTA OCHOBAHUS.

52 YceueHHblil koHyc. M300pakeHne KOHYCOB M YCEUE€HHBIX KOHYCOB.

53 [Tmomaas GOKOBOM ¥ MOTHON MOBEPXHOCTH KOHYCA.
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[Tmomaas GOKOBOM ¥ MOTHON MOBEPXHOCTH KOHYCA.

55 CrepeomeTpuueckie 3aJadd Ha JOKA3aTelbCTBO U BBIUMCICHUE, MOCTPOCHUEM
CeUEHUH IIMIMH]IPA, KOHYCA.

56 CrepeoMeTpryecKkre 3aJadd Ha JI0KAa3aTeIbCTBO M BBIYHMCICHHE, TTOCTPOCHUEM
CEUEHUH IIUIMH]IPA, KOHYCA.

57 [Ipukiagubie 3a1a9n, CBSI3aHHBIE C IIMJIMH]IPOM.

58 [IpuxnaaHbie 3a7auu, CBI3aHHbIC C LIWIHHIPOM.

59 Cdepa u map.

60 [Tepecedenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBI0. By u n3o0paxenue mapa.

61 [Tepeceuenue chepsl u mapa c miockocteio. Kacanue mapa u chepsl
IUTOCKOCTHIO. But 1 n300paskeHue mapa.

62 VYpaBuenue coepsl. [Tnomans cheps u ee yacTei.

63 CummeTtpust cepsl U 1mapa.

64 CrepeoMeTprdeckre 3aJaui Ha JOKa3aTebCTBO U BHIYUCICHHUE, CBSI3aHHBIE CO
cdepoit 1 mapoM, MOCTPOSHUEM UX CEUYEHUH TIIOCKOCTHIO.

65 CrepeoMeTpryeckue 3a7auyd Ha JOKA3aTENbCTBO M BBIYMCIIEHUE, CBS3aHHBIE CO
cdepoii u mapom, IOCTPOSHUEM MX CEYEHHH MIOCKOCTHIO.

66 [Ipukiagubie 3a1a4u, CBsI3aHHbBIE CO C(hepoit U IIapom.

67 [ToBTOpEHUE: OKPY)KHOCTD Ha MIIOCKOCTH, BEIYUCIICHHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE MOJO0USI.

68 Paznuunble KOMOMHAIIMY TEJ BPAIICHUs] © MHOTOTPAaHHUKOB.

69 3agaun o teme «Tena ¥ MOBEPXHOCTH BPAIICHUSD)

70 3amauu o TeMe «Tena u MOBEPXHOCTU BPAIICHUSDY

71 Kontposbnas padora Ne 4 «Testa u moBepXHOCTH BpalieHHs»

Ilnomaau noBepxXHOCTH M 00BEMBI KPYIJIBIX Tel — 94

72 O6wem nunusapa. Teopema 00 oObeMe MpsMOro IMIMHAPA.

73 Brruucnenue o0beMOB TeIT ¢ TOMOIIBIO ONpeIeIeHHOro nHTerpaia. Oobem
KOHYCA.

74 [Tnomanu 60KOBOI U MONHOM MOBEPXHOCTU KOHYCA.

75 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbBIE C BRIUMCICHUEM 00bEMOB IIJIMH]IPA,
KOHYCA.

76 [Ipuknanueie 3anaun 1o TeMe «O0BeMbl U TUIOMIAIU TOBEPXHOCTEH Tel.

77 O0nbem mapa 1 mapoBoro cekropa. Teopema 00 odreme mapa. [Imomanes chepsr.
CrepeoMeTpuyecKue 3a7auu, CBSI3aHHbIE C BEIUMCIEHUEM 00BEMOB I1apa,
IIAPOBOT'0 CETMEHTA U IIAPOBOT'0 CEKTOpA.

78 [puxnaaneie 3agaun 1o teme «O0BEMBI TeN», CBA3aHHBIE C 00BEMOM Iapa U
wioma o chepbl. COOTHOMIEHUS MEXTY IUIOMAASIMHU IIOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TETI.

79 [TonoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne oObeMa Mpu 1mo100uH.
CrepeoMeTpruYecKre 3a/1a4u, CBI3aHHBIE C BEIYUCICHUEM 00EMOB TEJT U TUIOMIA ICH
IIOBEPXHOCTEHN.

80 KonTpoasnas padora Ne 5 «Ilinomaau mnoBepxHocTH M 00beMbl KPYIJIbIX

TEJD>

JABukenus — Sq
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81 JIBuxenus npoctpancta. OtoOpaskeHus. J{BH>keHUS U paBEHCTBO puryp.
OO61u11e cBOWCTBA IBUKEHUH.

82 Bunpl 1BMKeHHMIA: TapaJIeNbHBIA TIEPEHOC, ICHTPAIbHAS CHMMETPHS, 3epKabHasI
CUMMETPHSI, TOBOPOT BOKPYT MPSMOIA.

83 [Ipeobpa3zoBanus nonobus. [Ipsmas u chepa Ditnepa.

84 I'eomerpuueckue 3aaun Ha MPUMEHEHHE JIBHKCHUSI.

85 KounTtpoabsHnas padora Ne 6 «BekTopsl B IpOCTPaHCTBE»

IHoBTOpEHMe, 00001IeHNE U cCUCTEeMATH3aIMs 3HAHUI — 174

86 Ob6o0maroniee MOBTOPEHUE MOHATUH U METOJI0B Kypca reomerpun 10-11 kiaccos,
cucreMaTu3anus 3HaHun: «llapayenbHOCTh NPSAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

87 O06o0maromee MTOBTOPEHUE MTOHATHI U METO/IOB Kypca reomerpuu 10-11 kmaccos,
CHUCTEMaTU3aLMs 3HaHUN: «BEKTOpHI B IPOCTPAHCTBE»

88 O6o06mmaroiee MOBTOpEHNE MOHATUN U MeTOA0B Kypca reomerpun 10-11 kiaccos,
CHUCTEMaTU3alMs 3HaHUI: «BEKTOpBI B IIPOCTPAHCTBE»

89 Ob6o0maroniee MOBTOPEHUE MOHATUH U METOJI0B Kypca reomerpun 10-11 kitaccos,
cucteMaTu3anus 3HaHui: «O0BEM MHOTOTPaHHHUKA)

90 Ob6o06m1aromiee MOBTOPEHUE MOHATUI U METOJI0B Kypca reomerpun 10-11 xiaccos,
cucteMaTu3anus 3HaHui: «O0BEM MHOTOIPaHHHUKA

91 O6o061maroniee MOBTOPEHNE NOHATUN U METOA0B Kypca reomerpun 10-11 xiaccos,
cucreMarusanus 3HaHuii: «[lnomaam noBepxXHOCTH U 00bEMBI KPYTJIBIX TE»

92 O06o0maroiee MOBTOPEHUE MTOHATUI U METOIOB Kypca reomerpuu 10-11 kmaccos,
cucreMaTu3anus 3HaHui: «[lmomaam moBepxXHOCTH U 00bEMBI KPYTJIBIX TEJ»

93 HToroBasi KOHTpPOJIbLHAasI padoTa

94 Hrorosasi KoHTpoOJILHAsI padoTa

95 IToBTOpenue, 0000IIEeHNE U CHCTeMaTH3alHs 3HaHUH.

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

97 Hcropus pa3BUTHS CTEpEOMETPUM KaK HAYKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

98 Wcropus pa3BUTHS CTEpEOMETPUM KaK HAYKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOIHH.

99 Wcropus pa3BuTHs cTepeoMeTpuH Kak HayKd U €€ poJib B pa3BUTHUU COBPEMEHHBIX
MH)KEHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTHH.

100 Wcropus pa3BuTHs crepeoMeTpur Kak HayKd U €€ poJib B pa3BUTHUU COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

102 Hcropus pa3BuUTHS CTEpEOMETPUM KaK HAYKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

HTOI'O - 1024
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Maremaruka: anreOpa ¥ Hagajla MaTEMATUYECKOT O aHalIN3a, TEOMETPUS.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkuuonepHoe oomectBo «M3narensctBo «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI 1JI5s1 YUYUTEJISL
Monuueckne pekomeHnanuu Kk yaeoauky Artanacsa JI.C. 10-11 kmaccsr;

- [loypounoe nnanupoBanue k yueoHuky Artanacsia JI.C. 10-11 knaccsl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

ege.fipi.ru/;

- http://lwww.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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