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WM. KanuiTaHa 1-ro panra
IL.1. [JepxxaBuna
Iporokon Ne 1 or 24.08.2026

Pabouass nporpamma
110 rCOMCTPHUHA

st yganquxcs 10-11 knaccon

CocraBieHa Ha OCHOBE (pelepajibHOI padoyeil MporpaMMel 10 yUeOHOMY IIPEIMETY TEOMETPHS, YTBEPKAECHHONH IPHKA30M
Munnpocsenieaust Poccun ot «18» mas 2023r. Ne 371.

Cpok geiicTBUSI IPOrpaMMbl — 10 BHeCeHHsI U3MeHeHHM i B (eiepaibHyI0 pado4y10 NporpamMmy Io npeaMery wJjim 10
NPUHATHS HOBOM (pegepanbHOl padoueil mporpaMmbl
10 NpeaMeTy.

[Ipu oTcyTcTBHE M3MEHEHUH B (pemepanbpHOil pabodell mporpaMme mporpaMMa JAeiHCTByeT 0e3 eXeroIHoro mepecMoTpa,
ITOBTOPHOT'O PACCMOTPEHUS, COTTIACOBAHUS U yTBepkAeHUs. I[0BTOpHOE paccMOTpeHHE, COrIaCOBAaHUE U YTBEPIKICHUE
MPOBOAATCS TOJIBKO ITPH BHECEHUH U3MEHEHUI B (efiepabHyI0 pabouyro MporpamMmy o NpeAMETY WM IPH NPUHSATHNA HOBOH
(henepanbHOIl pabodeli TpOrpamMMmBbl.

Cankr-IlerepOypr
2026



HOACHUMTEJIBHASA 3AIINCKA

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

I'eometpus siBisieTcss OAHUM M3 0a30BBIX KYPCOB HAa YPOBHE CpPEAHEro oOIero oopa3oBaHus, Tak KakK
o0ecreynBaeT BO3MOKHOCTD HN3Yy4YCHUA IOUCHUILUINH GCTCCTBGHHOHaquOﬁ HAIlpaBJICHHOCTH W IIPEAMCTOB
T'YMaHUTApPHOTO LUKJIA. [IOCKONBKY JIOTHYECKOe MBIIUICHHE, (OPMHUPYEMOE TPU M3YUYEHHH OOyJaroIIuMUCs
MOHSATHUHBIX OCHOB recoMeTpruu, IMHNpHu JOKa3aTCIbLCTBEC TCOPEM UMW TMOCTPOCHHUU MLECIOYKU JIOTHYCCKUX
YTBep)K[[eHI/Iﬁ Ipu PpeIICHNUHU TICOMCTPUYCCKHUX 3aJad, YMCHHC BblIBUT'aTb MW OIIPOBCPrarb THUIIOTC3bI
HETOCPEICTBEHHO MCTIOJIB3YIOTCS MPH PEIICHUH 33/1a4 €CTECTBEHHOHAYYHOTO IMKJIA, B YACTHOCTH (PH3HUECKUX
3ajau.

Lenbp ocBoenust mporpamMmbl ydeOHOro Kypca «I'eomerpusi» Ha yriyOJI€HHOM ypOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CIOCOOHOCTEN 00YyJarouXcsl MPU U3Y4eHUH T€OMETPHUH, KaK COCTaBISIOLIEH NpeIMeTHON
obnactu «Matemaruka U HH(pOpMaTHKa» yepe3 o0ecrieueHrne BO3MOKHOCTU MPUOOPETEHUS U HCTIOIb30BaHUS
OoJiee TIIyOOKMX T€OMETPUYECKUX 3HAHUM WM JIEHCTBUM, CIENU(PUIHBIX T€OMETPUH, W HEOOXOTUMBIX IS
YCIIEIIHOTO MPO(eCCHOHATBHOTO 00pa30BaHNUs, CBA3aHHOTO C UCIIOIb30BAaHUEM MAaTEMATHKU.

[IpuoputeTHbIMH 3a7ayaMy  Kypca TE€OMETpPHHM Ha YIrIIyONE€HHOM YpOBHE, PpaCHIMPSAIOINIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YPOBHS, SBIISIOTCS:

* pacIIMpeHHe MPeICTaBICHHs O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPhl U OPMUPOBAHUE OCO3ZHAHUS
B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

* (hopMUpPOBaHME MPEICTABJICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXHEHUIIMX MaTeMaTHYECKUX
MOJIENSIX, NO3BOJISIOIINX ONMMCHIBATE M U3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA; 3HAHHE MOHATHHHOTO

anmaparta 1o pazzaeny «CtepeoMeTpus» MIKOJILHOTO Kypca FreOMETPHH;

* (hopMHpoBaHNE YMEHUS BJIAJICTh OCHOBHBIMHM IOHSATHSMH O MPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOMCTBaMHU; 3HAHUE TeopeM, GOpMYJI U YMEHUE UX MPUMEHAThH; YMEHHSI JOKa3bIBaTh TEOPEMBI U
HAXOJHUTh HECTAHAAPTHBIEC CIIOCOOBI pEeLICHUS 3a/1a4;

* (hopMHpoBaHNEe YMEHHUS PAclO3HABAaTh HA YePTEk aX, MOJENAX U B PEalbHOM MUPE MHOTOTPAaHHUKHU U
Teja BpalleHUs; KOHCTPYUPOBATh F€OMETPUUECKUE MO/IEIH;

* (hopMHpoBaHNEe MOHUMAHUS BO3MOXXHOCTH aKCMOMAaTUYECKOTO MOCTPOCHHSI MaTeMaTHUYECKUX TEOPHIA;

q)OpMI/IpOBaHI/IC IIOHUMAaHUA POJIUM aKCUOMATHUKU IIPpU IIPOBCACHUN paCCY)KHCHHﬁ;

* bopMUpPOBaHME YMEHHUS BIIAJE€Th METOJAMM JI0KAa3aTelIbCTB M QJITOPUTMOB DELICHUS; YMEHUS HX
IIPUMEHSTH, IPOBOJUTD JI0KA3aTEIbHBIE PACCYKICHUS B XOJIE€ PEIICHUs CTEPEOMETPUYECKUX 3a/1ad U 3a1a4 C
IPAKTUYECKUM CcoOJep)kaHueM; (OpMHpPOBaHHUE MPEJCTABICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB IPU
00OCHOBaHMM MAaT€MaTHYECKUX YTBEPXKIACHUH U pOJM AaKCMOMAaTHUKM B MPOBEAECHUU JI€AYKTHBHBIX
pacCyXICHU;

* pa3BUTHE U COBEPLICHCTBOBAHME HMHTEJICKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 0O0yuarommxcs,
[I03HABATEIbHOW aKTUBHOCTHU, UCCIENOBATEIILCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpECA K U3YUYECHUIO

rEOMETPUH;

‘q)OpMI/IpOBaHI/IC (I)yHKI_II/IOHaHBHOI\/'I T'paMOTHOCTH, peHeBaHTHOﬁ reoMeTpruu: yMCHUA pPacCllO3HABATb

MMPOSABJICHUSA TCOMETPUUCCKUX HOHHTHﬁ, 00BEKTOB U 3aKOHOMepHOCTeﬁ B PCAJIbHBIX JKU3HCHHBIX CUTYyAlIUAX U



MIPU U3YYCHUHU APYTUX y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOICIMPOBAHUS
peabHBIX CUTYAIHMiA, UCCIIETOBAHMS TOCTPOSCHHBIX MO/IENICH, MHTEPIPETAIIMN OTYYEHHBIX PE3yIbTaTOB.

OcHoBHbIE cozepKaTenbHble TUHUHN Kypca «l'eometpun» B 10—11 xnaccax: «IIpsimble 1 10CKOCTH B
npocTpaHcTBe», «MHororpanHukm», «Tema BpameHus», «BeKTopbl W KOOpAMHATHL B IMPOCTPAHCTBEY,
«/IBUXKEHHS B IPOCTPAHCTBEY.

CohopmynupoBannoe B DenepaibHOM TOCyIapCTBEHHOM 00pa30BaTENIbHOM CTaHAAPTE CPEIHETro
oOmero oOpa3oBaHusi TpeOOBaHHE «yMETh OINEPUPOBATH MOHATHUSMI», PEICBAHTHBIX T'E€OMETPHHM Ha
yray6néaaoM ypoBHe oOyuerust B10—11 kitaccaXx, OTHOCUTCS KO BCEM COJICPKATCIbHBIM JIHHHUSIM Y4eOHOTO
Kypca, a (JOpMHUpPOBaHUE JJOTHUECKIX YMEHUI pacnpeensieTcs He TOJIBKO 10 COAepKaTeNbHBIM JIMHUSAM, HO U
no rojgam obOyuenus. CopaepxaHue oOpa3oBaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOECHHUS
[TpumepHOit pabodeii mporpaMmbl, pacpeaenEHHBIM TI0 ToaM 00y4YeHHs!, CTPYKTYPUPOBAHO TaKHM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpPOCaM OOydJaroniuecs oOpamaiuch HEOTHOKPATHO. DTO
MO3BOJISIET OPTaHW30BaTh OBJIAJICHWE TEOMETPUYECKHMMH TOHSATHUSMH W HaBBIKAMH IIOCIEIOBATEIHbHO |
MOCTYMATENBHO, ¢ COONIOICHIEM MTPHHIIUTIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIFOUATh B OOMIYIO CHCTEMY
TEOMETPUYECKUX TPEACTABICHUN OOYyJaloUmIuXcs, pacmupss W yroyomsss e€, oOpasys TmpodHbIe
MHOJKECTBEHHBIE CBSI3U.

Ilepexox kK N3y4eHHIO FEOMETPUM Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

— co3/1ath ycinoBus s nuddepeHnrany 00ydeHus1, MOCTPOCHNS WHANBUTyaIbHBIX 00pa30BaTeIbHBIX
nporpaMm; o0OecneduTh Yriayol€HHOE H3y4yeHHE T€OMETPUM KaK COCTaBIISIOIIEH y4yeOHOro mpenMera
«MaTteMaTnka;

—MOATOTOBUTH 00YUaAIOLIUXCS K POJOHKEHUIO N3yYEHHS] MaTEMaTUKU ¢ Y4€TOM BbIOOpa Oyay1ieit

npodeccuu, odecreunBas MPeeMCTBEHHOCTh MEXK Ty 0OIINM | Mpo(eCcCHOHATBLHBIM 00pa30BaHUEM.

MecT0 y4eOHOro Kypca B y4eOHOM IIaHe
B VYuebGHoM muiane Ha u3ydeHHwe YriyoOJ€HHOro kKypca reomerpun B 10—11 kmaccax orBoautcs 3

y4eOHBIX yaca B HEJCNIO B TEYCHHE KaXKJO0Tr0 rojia 00y4eHus, BCero 3a JBa rojaa ooydenus — 204 ydeOHBbIX

qgaca.

IlnannpyemMble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHUs (110 rogaM o0y4eHHs)
OcBoenne yuebHOro kypca «l'eomerpusi» Ha ypOBHE CpelHEro oOImero oOpa3oBaHHUs JIOJHKHO

obecreynBaTh JAOCTHXKCHHUC CIICAYIOMIUX IMPEAMCTHBIX O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

10 kaace

*  (CB000HO OMEpUPOBATH OCHOBHBIMH MOHSITHSIMH CTEPEOMETPUHU MPU PEUICHUH 3a]ad U MPOBEICHUU
MaTeMaTHYeCKUX PACCYXICHHM.

*  IIpuMeHsATH aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4.

*  KnaccudunupoBaTh B3aUMHOE PacHOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE; IIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

* (CB00OmHO omepHpoBaTh MOHITHUSIMH, CBSI3AHHBIMH C yIJIAMH B TMPOCTPAHCTBE: MEXKAY MPSIMBIMH B

MMPOCTPAaHCTBC,; MCIKAY HpHMOﬁ " INJIOCKOCTBIO.



CB00601HO OTIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOT'PAaHHUKAMH.

CB000HO pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpH3Ma, MHPAMHA, MPIMOYTOIbHBIHA
napajuiesienumnes, Kyo).

KnaccugumnupoBaTb MHOTOTpaHHUKH, BIOMPasi OCHOBAHUS JUTS KIaCCH(PUKAIHH.

CB000IHO OTIEPUPOBATH MOHITUSAMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB TIOCKOCTEIO.
BoinonHATe mapamienbHoe, LEHTPAIbHOE U OPTOrOHAIbHOE MPOEKTUPOBAHUE (UIYyp HA IUIOCKOCTD;
BBITIOJTHATH U300payKeHUs (PUTYp Ha TUIOCKOCTH.

CTpouTh c€UYeHUs] MHOTOTPAaHHUKOB PA3IMYHBIMUA METO/IAMH, BHIIIOJHATH (BBIHOCHBIC) TNIOCKHE YEPTEKH
13 PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

BbruncnsaTe miomaay noBepxXHOCTE MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia), T€OMETPUUECKUX TN C
MpUMEHEHUEM (POPMYIL.

CB0001HO OMEpUPOBATH NOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

CB00O1HO OTIEpUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOPAWHATaM B IIPOCTPAHCTBE.
BBINOIHATE AeCTBUS HaJ BEKTOPAMH.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MaTEMAaTUYECKHMX OTHOILIEHUM M HaXOXKIEHHE TeOMETPUYECKUX
BEJIMYUH, TIPUMEHSISI U3BECTHBIE METO/IbI ITPH PEIICHUN MAaTeMAaTHIECKUX 3a1a4 MOBBIIICHHOTO U BEICOKOTO

YPOBHSI CIIOKHOCTH.

[IpumeHsTh MpoCTeiiline MPOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI MpPU
PELICHUN CTEPEOMETPUUECKHX 3a/1au.
W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH HH(DOPMALIHMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX

¢burypax, IpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX.

HpI/IMeHHTB INOJIYYCHHBIC 3HAHMsA Ha IIPAKTHUKE. CPaBHUBATh M AHAJIM3UPOBATH PCAJIbHBIC CHUTYyaAllMHU,
INPUMCHATh HM3YYCHHBIC IIOHATHA B IIPOLECCC IIOMCKa PEIICHUA MAaTEMAaTHU4YCCKU C(l)OpMyanOBaHHOﬁ
HpO6J'IeMI>I, MOJCIINPOBATE PCATIBHBIC CUTYAallMU HA A3BIKEC T'COMCTPHHU, UCCIICA0BATH IIOCTPOCHHBIC MOJCIN
C HCIIOJIB30BAHUEM TI'€COMETPHUYCCKUX MOHATHN H TEOpEM, allmapara anre6pLI; peuiath IMPAKTHYCCKHE
3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKHUX BCIIMYKH.

Nmets npeaACTaBJICHHUA 00 OCHOBHBIX JTaImax Pa3BUTUA I'COMCTPHUHN KaK COCTAaBHOM 4YacTH Q)YHﬂaMeHTa

Pa3BUTUA TEXHOJIOTHH.

11 kiaace

CB000OHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C LMJIMHIPUYECKOH, KOHMUECKOW M ChepruuecKoil
MIOBEPXHOCTSAMU; OOBACHATH CIIOCOOBI MOJTyYESHHUS.

OnepupoBaTh NOHATHAMM, CBSI3aHHBIMHU C TEJIAMH BPAILleHUs: IUJIMHIPOM, KOHYCOM, chepoi 1 mapom.
Pacrnio3HaBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u map) U 0ObSICHATh CHOCOOBI OTYYEHUS Tell
BpalleHuUsI.

KnaccugunupoBaTs B3auMHOE pacrosiokeHne chepbl U MI0CKOCTH.

BbIunciaTh BEIMYUHBI 3IEMEHTOB MHOTOTPAHHUKOB U TEJl BpaIleHUs; 00bEMBI U IIOMIAIU TOBEPXHOCTEH
MHOTOI'PaHHHUKOB U TeJI BPaIllEHUs], TEOMETPUUECKUX TeJl C IPUMEHEHUEM GopMyi.

CBO60,[[HO ONCpHUpOBATh NOHATUAMU, CBA3aHHBIMU C KOM6I/IHaI_II/ISIMI/I TCJI BpallICHHUA 1 MHOT'OT'PaHHHUKOB:

4



MHOTOT'PaHHUK, BIMCAaHHBIN B c(hepy 1 ONMCaHHBII 0K0JIO cephbl; cepa, BHUCAHHAS B MHOTOT'PaHHHK HITH
TEJIO BPAILCHUS.

Bb1uncnsaTe COOTHOIIEHHSI MEXAY IUIOLIAIIMU IOBEPXHOCTEN U 00bEMaMHU MTOI0OHBIX TEJ.

N300paxxaTs nzyyaemble (GUTYpHI; BBITOIHATH (BBIHOCHBIE) TNIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (QUTYpP: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHUSI.

W3BnekaTh, FHTEPIPETUPOBATH M IPEOOPa30BBIBATH HH(POPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPUYECKUAX
¢burypax, IpeAcTaBICHHYIO HA YePTEkKaxX U PHCYHKAX.

CB000IHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BrInonHATE onepanuu Hal BEKTOPAMH.

3asaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

Pemate reomerprueckue 3a1a4n Ha BBIYMCIICHHE YTIIOB MEXKIY IMPSAMBIMU U IUIOCKOCTSIMH; BBIYHCIICHUE
pPacCTOSTHUN OT TOYKH JIO IJIOCKOCTH; B ILIEJIOM, HA IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METoJa IpHU

PELICHNN.

CB00OOHO OTEPHPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C JIBIDKGHHEM B IIPOCTPAHCTBE;, 3HATH CBOMCTBA
JIBIDKEHUH.

BBITIOJTHATE N300payKEHHsI MHOTOTPAHHUKOM | TeJI BpAIllEHUs MPY NapajiIeIbHOM MePEHOCe, IICHTPATbHOM
CUMMETpPHH, 3ePKATTLHON CUMMETPHUH, TIPU TTOBOPOTE BOKPYT MPSIMOI; TpeoOpa3oBaHmsl MOI00uUS.
CtpouTh ce4YeHUS] MHOTOTPAHHMKOB U TN BpAIICHWs: CEUCHHs INUIMHApPA (MapajuieibHO U
MePIEHUKYIISIPHO OCH), CEUYCHHsI KOHyca (mapajuieJbHOE€ OCHOBAHUIO W MPOXOJAIIEe Yepe3 BEPIINHY),
CEYeHUs I1apa.

Hcnonb30BaTh METOIBI MOCTPOCHUS CEUCHUI: METOJ CJIEI0B, METOI BHYTPEHHETO IPOESKTUPOBAHMUS, METOT
MepeHoca CEKyIIei MI0CKOCTH.

Jloka3bIBaTh r€OMETPUUECKUE YTBEPIKICHUS.

[IpuMensaTh TeoMerpuueckue GakThl JUIsl PEHICHHS CTEPEOMETPUUYECKHMX 3a/]ad, IPEeoJiararinux
HECKOJIBKO IIaroB PelIeHUs, €CIIM YCIOBHS IPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOU (hopme.

Pemate 3amaun Ha 10Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOLICHUM W HAXO0XKICHUE TeOMETPUYECKUX

BCJIMYHH.

HpI/IMeHHTB NporpaMMHBIC CPEACTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMBI IIpHU PCIICHUU
CTCPCOMECTPHUUCCKUX 3aJla4.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUWA HA IPAKTHUKE: CPABHUBATH, aHAJIU3UPOBATH U OLCHUBATH PCAJIbHBIC
CUTyalluu; NPHUMCHATHL HU3YUCHHBIC IIOHATUS, TCOPEMBI, CBOMCTBA B Ipouecce IIOMCKa PpCHICHUA
MaTeMaTUu4CCKU C(l)OpMy.]'IPIpOBB.HHOfI HpO6HeMLI, MOJCIIMPOBATb PCAJIIbHBIC CUTyallUHM Ha SA3BIKC
reoOMETpHUH, UCCIICAOBATE ITIOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM I'€COMCTPUICCKUX MOHATUN U TCOPEM,
arrapara anre6pL1; peuiaTh MPAKTUYCCKUEC 3a1a4U, CBA3AHHBIC C HAXOXKACHUEM 'COMECTPUICCKUX BCIIUNYHH.
HmMmeTh MMpEACTaBJIICHUA 00 OCHOBHBIX dTaIax Pa3BUTHA TCOMETPHUU KaK COCTaBHOM 4acTH (bYH,I[aMCHTa

Pa3sBUTUA TEXHOJIOTHH.



COJAEPKAHME YYEBHOI'O KYPCA (I1IO 'OJAM OBYYEHMU )

10 kiaace

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE TOHATUA CTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCcTBO. Ilonsitue 00

aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHOoe pacnojio)keHue HOpsIMBIX B IIPOCTPAHCTBE: IEpECceKaroluecsi, NapajulejbHble U
CKpeluBaromuecs npsmsele. [Ipusnaku ckpenuBaromuxcs npsameix. IlapamieabHOCTb IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapajuleJibHbIE MpPsIMblE B MPOCTPAHCTBE; MapaIeIbHOCTh TPEX MPSIMBIX; MapalljeIbHOCTh
npsiMoil U miockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHpOBaHHUE, U300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajyieNIbHOTO IpoekTupoBaHus. M3o0paxeHue ¢uryp B mNapajjieibHOM NpPOEKIUH. YTJIbl C
COHAIpPABJICHHBIMU CTOPOHAaMH; YroJl MEXIy HpsMBIMH B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajuleNibHble MJIOCKOCTH; CBOMCTBA MapasuleibHbIX IIocKocTel. [IpocTeiinme nmpocTpaHCTBEHHbIE QUTYpPbI
Ha IUIOCKOCTH: TETpadp, NapauieJenue1; HOCTPOCHUE CEUEHUH.

[lepnieHIuKyNIApHOCTh NMPSIMOM U IIOCKOCTHU: NMEPHEHAUKYISIPHbIE MpPsIMbIE B MIPOCTPAHCTBE, MpPsIMbIE
napajulefibHble ¥ MEepHeHAUKYISIpPHbIE K IMJIOCKOCTH, MPU3HAK MEPHEHANKYISIPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O NPSIMOW NEPHEHAMKYIIPHOM IUIOCKOCTH. OpTOroHanpHOE NMpoekThpoBaHue. lleprneHmukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOH 10 TUIOCKOCTH, TIPOEKIUs PUTYyphl Ha
IJIOCKOCTh. [lepneHanKyIsIpHOCT TJIOCKOCTEN: MPU3HAK NEPIECHIUKYIIPHOCTH ABYX IIockocTel. Teopema o
TpEX NEPICHAUKYIISIPaX.

Yriael B OPOCTPAHCTBE: YroJ MEXKIY NPSIMOW M IJIOCKOCTBIO; JIBYTPAHHBINM Yroj, JIMHEHHBIA Yroi
JBYrpaHHOTO yria. TpéXrpaHHbId U MHOTOTpaHHbIe yriibl. CBOWCTBA IJIOCKMX YIJIOB MHOTOIPaHHOTO YrJja.
CBoiiCTBa IUIOCKMX M JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHHYCOB JUIS

TPEXTPAaHHOTO YTJIa.

MHororpaHHMKH

Buabpl MHOrorpaHHUKOB; pa3BEPTKAa MHOrorpaHHuka. Ilpu3ma: n-yrospHas mnpusma; mpsMas u
HAKJIOHHAsi TpU3Mbl; OOKOBas U TMOJIHAsS TIOBEPXHOCTh Mpu3MbL [lapamnenenuresn, TPsIMOYTOJIbHBIHA
napajuiesenumne] u ero corcrsa. Kparuaiiime myTd Ha MOBEPXHOCTHM MHOrOrpaHHuka. Teopema OJiinepa.
[IpoctpancrBennas teopema I[lucdaropa. I[Mupammpa: n-yronbHas nupamMuja; NpaBWIbHAsS M yCeUYEHHAs
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHel MNMpaBWIbHOW Tupamuabl. [IpaBuibHBIE MHOTOTPaHHUKH:
MpaBWJIbHAS MPU3Ma U MpaBUIbHAS MHpaMUa; IpaBUIbHAS TPEYroibHasl MUpaMuIa U IPaBUIBHBIA TETPadIp;
ky0. [IpeacraBneHune o mpaBUILHBIX MHOTOTPAHHHUKAX: OKTAdIp, JOJIEKadAP U UKOCAIP.

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHaiu, yrisl. [lnomaas O0KOBOM MOBEPXHOCTH
Y TOJHON MOBEPXHOCTU MPSMOM MPU3MBI, MJIONIAAb OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOM
npu3Mel. [lnomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU MPABUIBHOW MUPAMHIBI, TEOpPEMa O TUIOIIAIN
YCEYEHHOW MUPaMU/IbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU MPABUIIBHBIX MHOTOTpaHHUKOB. CUMMeETpHsl B
MPaBUJILHOM MHOTOTPaHHUKE: CUMMETPHS Napajlieienunesa, CUMMETPUsl MPAaBUIbHBIX MPU3M, CUMMETPUS

MPAaBUILHON MUPaMUIBL.



BekTopbl M KOOPANHATHI B IPOCTPAHCTBE
[lonsTHA: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOILO BEKTOPA; BEKTOPHI

KOJUIMHEapHbIE, COHAIIPaBJICHHBIE W IPOTUBOIIOJOKHO HAMPABICHHBIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JIeNCTBHS ¢ BEKTOPAMMU: CIIOKEHHE U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOKEHHUE BEKTOPA
Ha yucio. CBoiicTBa ciiokeHus: BEKTOpoB. CBOMCTBa yMHOKEHUSI BEKTOpa Ha uucio. [loHstue koMIuianapHbie
BEeKTOpHI. [Ipu3Hak koMIutaHapHOCTH TpPEX BEeKTOpOB. IIpaBmno mapamienenunena. Teopema o pas3iiokeHUU
BEKTOpPAa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmoyrosibHas cuctema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. CBsi3b MEK/y KOOPAMHATAMHU BEKTOPA U KOOPJIMHATAMH TOUYEK. YTOJ MEXAY BEKTOpaMHU.

CxarsipHOE ITPOH3BE/ICHNE BEKTOPOB.

11 xiacc Tena
BpAallleHust

[TonsTH: MIMHAPUYECKasT MOBEPXHOCTh, KOHMYECKAas IOBEPXHOCTb, Cepuyeckas MOBEPXHOCTH,
oOpa3yroiue nopepxHocTei. Tena BpalleHus: HWIMHIP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. Bzaumuoe
pacrioyio>keHue c(epbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cepe. M300paxeHue Ten BpalieHHs Ha
mwiockocTu. Pa3Béprka nununapa u konyca. CuMMmeTpus cepsl 1 mapa.

O6béM. OcHOBHBIE cBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJILHOTO Mapajlieenunena u
cnenctBus U3 He€. OObEM MPAMOIM M HAKIOHHOM MPU3MBI, HMWJIMHAPA, TUpaMUIbsl U KoHyca. O0bEM miapa u

IapoBOro CErMeHTa.

KoMOuHamuu ten BpaieHus 1 MHOTOIrpaHHUKOB. [Ipu3ma, BnucaHHas B LUMJIMHJP, OMUCAHHAsT OKOJIO
umnuHapa. Ilepecedenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u chepsl miockoctsio. [lonsarue
MHOTOTpaHHHUKA, OMMCAHHOTO 0KO0JIO cpephl, chephl, BIMCAHHONW B MHOTOTPAHHUK WJIHM TEJIO BpallleHUSI.

[Tnomaap MoBEpXHOCTH NMUIMHAPA, KOHYCA; TIomaas chepsl u e€ yacreid; [lomodue B mpocTpaHCTRBeE.
OtHotenue 00BEMOB, TUIOMIAeH moBepxHOCcTel MoA0OHbIX duryp. [IpeobpazoBanue nompoOus, roMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne ceueHWit MHOTOTPAaHHUKOB M TeNl BpALICHMs: CEUYEHUS INUIMHApa (MapajiesibHO U
MEPIEeHIUKYIISIPHO OCH), CEYeHHsI KOHYca (IapauieIbHOe OCHOBAHUIO U ITPOXO/IAIlee Yepe3 BEpIINHY), CEUSHUS
apa; METOJIbl IOCTPOCHUS CEUCHUN: METO/I CIIE0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMS, METO/] epeHoca

ceKymeﬁ IIJIOCKOCTH.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE
Bekrtopsl B ipocTpanctBe. Onepanuu Haj BeKTopamu. BekropHoe yMHOkeHHE BeKTopoB. CBoiicTBa

BCKTOPHOI'O YMHOKCHUH. HpHMOYTOHBHaH CUCTEMA KOOPAWHAT B ITPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.

Paznoxenue BCKTOpPA 110 6331/Icy. KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ ITPHU PCHICHNU I'COMCTPUICCKHUX 3a/1aY.

JABH:KEeHHS B IPOCTPAHCTBE
JIBrxeHus npoctpancTBa. OtoOpaxenus. [IBwkenus u paBeHcTBO (uryp. O6mue cBoiicTBa IBUKEHUH.

Buas! n1BMKEHMII: HapaJ'IJ'IeJ'ILHLIfI NEpCHOC, HCHTPAJIbHAA CUMMETPUA, 3CPKAJIbHAA CUMMCETPUS, IOBOPOT BOKPYT

npsamoii. [IpeobpazoBanus nomobus. [Ipsmas u chepa Ditnepa.



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

10 kiacc (102 4yaca)

Ha3Banue
pasaena
(Tembl)
Kypca

(KoIM4eCcTBO
4acoB)

OcHoOBHOe cofep:KaHue

OcHOBHBIC BU/bI 1EATEILHOCTH
YYALIMXCH

BBenenue B
cTepeoMeTpHI0
(23 v)

OcCHOBHBIE IPOCTPAHCTBEHHbIE
(¢urypsl.

[TonaTust crepeoMeTpuu: TOUKa,
npsiMasi, TUIOCKOCTb, MPOCTPAHCTBO.
OcHoBHbIE NTpaBUIIa U300paKEHUS Ha
PUCYHKE IUIOCKOCTH, MapaljiebHbIX
TIPSIMBIX
(oTpe3koB), cepeMHBI OTPE3Ka.

[TonsTus: TEPECEKAOIINECS
IJIOCKOCTH, nepeceKaronmecs
npsiMasi ¥ MI0CKOCTh;
MOJTYTIPOCTPAHCTBO.

MHorOorpaHHuKH, H300paKeHne
MPOCTENIINX MIPOCTPAHCTBEHHBIX
(uryp, HECYIIECTBYIOMUX 0OHEKTOB.

AKCHOMBI  CTepeOMeTpUM H
nepBble CJ1eICTBUS U3 HUX.

CriocoObl  3a7aHUs  TOPSIMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE.

O603HaueHus MPSIMBIX u
IJIOCKOCTEMN.

Ceuenns. M300paxkeHue ceyeHuit
MUpaMUIbl, Ky0a U IPU3MBbI, KOTOpBIE

mpoxoaar  uepe3  ux  pédpa.
N3o6pakenue nepeceveHust
MOJTyYEHHBIX IUIOCKOCTEH.
PackpamuBanue MOCTPOEHHBIX

CEUEHUN Pa3HBIMHU I[BETAMHU.

Merton ciaeaoB 11 NOCTPOCHUSA
ceyenuii. CBolicTBa mnepecedyeHUi
IpsAMBIX U IUIockocTer. Iloctpoenue
CeUeHH B MHUpamuje, Kyoe 1no Tpém
ToukaM Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIHCh [11aroB
IIOCTPOCHMUSL.

OnpenessiTh MIOCKOCTh Kak QUIypy, B KOTOPOil
BBIIIOJIHACTCA INIAHUMETPUSA.

JenaTe mnpocTeuine JIOTUYECKHE BBIBOJBI U3
AKCHMOMATHUKU IIJIOCKOCTH.

[TpuBoUTE mNpUMEpPHl pealbHBIX OOBEKTOB,

Hneannsauueﬁ KOTOpBIX SABIIAKOTCA AKCHUOMBI
TEOMETPHH.

N3yyaTh, NPUMEHATH MPUHLUIBI HOCTPOEHUS
CEUCHHUM.

Hcnonb30BaTh 11 HOCTPOCHUS CEUEHHI METO/T
CJIEIOB, METOJ] BHYTPEHHET0 TPOSKTHPOBAHUS,
METOJI IIEPEHOCa CEKYIIEeH MIOCKOCTH.

Pematp  crepeoMeTpHYEeCcKHE  3amavyd:  Ha
omnpe/esieHne BHUAA CEYCHHS M HAXOXJICHHUE €ro
TJIOIIAIH.

AKTyanu3upoBath (akThl 1 METOIBI
MJIAHUMETPUH, pEeBaHTHBIE TEME,

IMPpOBOANTL aHAJIOTUH.

Hcnoan3oBath npu peleHuH 3ama4
Cleayolre IIaHUMETpUIecKre (PaKkThl U METObI:
Teopempr ®aneca W 0 MOPONOPIHOHATBHBIX

OTpe3Kax. AJITOPUTM JEJIEHUs OTpe3Ka Ha N paBHBIX
yacreil. Teopema MeHnenas.
PaBHOOE 1peHHBIIH
PaBHOCTOpOHHUH TPEYTOJIBHUK.
[TpsitmoyronbHbIi TpeyronbHUK. CBONCTBO cpenHen
JUHUHU TpeyrojabHuKa. CBOHCTBO OMCCEKTPUCHI yria
TPEYroJIbHUKA.
CBOWCTBO MeIMaH TPEYTOJIbHUKA.

TPECYrOJIbHUK.

[Tpu3Haku nog00Hs TPEYTrOJIbHUKOB.

MMoayyaTtb NpeACTaBJICHUS 00
OCHOBHBIX 3TaIax pa3BUTHsI F€OMETPUH KaK
COCTaBHOMW 4acTH (pyHIaMEHTa pa3BUTHUS

TEXHOJIOTUN




IloBTOpEHUE NJIAHUMETPUH.

TeopemMa 0 NOPONOPUHUOHAIBHBIX
orpe3kax. [lomoOue TpeyroabHHUKOB.
Teopema Menenas. Pacuérel B
CEUEHUSAX HAa BBIHOCHBIX YEPTEXKaX.

Hcropus pa3BUTUA

IUIAaHUMETPUU U CTCPCOMCTPUHU

B3aumnoe
pacnoJioxxeHue
NPAMBIX
B
MPOCTPAHCTBE

(6 )

B3anmnoe pacIosoKeHHE
MPSIMBIX B IIPOCTPAHCTBE.
CkpermuBaroiyecs HpsIMbIE.
[Ipu3Haku CKpELMBAIOIUXCS
MPSIMBIX.

[TapannensHsie IIpsIMBbIE

B npocTtpaHctBe.  Teopema o
CYILIECTBOBAaHUM U €IUHCTBEHHOCTHU
NpsAMOM  NapajUIeIbHOM  JTaHHOM
MpSIMOM, MPOXOJSIIEN 4Yepe3 TOUKYy
MPOCTPaHCTBA M HE JeXalled Ha
JAHHOU MIPSIMOIA. Jlemma 0
MepecedeHn  MapaieIbHbIX MPSIMbBIX
IJIOCKOCTBIO.

[TapannenbHOCTb TPEX MPSIMBIX.
TeopeMa o TpEX mapaieTbHbIX
IPSMBIX.

Teopema 0  CKpEUIMBAIOIIMXCS]
MIPSIMBIX.

[TapannensHO€ TPOESKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA MapalICILHOTO
MIPOCKTHPOBAHMSL.
N3o0pakenne  pasHBIX
MapajuieIbHOMN MPOCKIIHH.

LenTpanbHas MpOEKITHUsI.

Vron c COHAaIpaBJICHHBIMU
CTOPOHaMHU. YTOJ MEXy IPSIMbIMU.

3amaun  Ha J0Ka3aTelbCTBO U

buryp B

HCCIIeIOBAHUE, CBSI3aHHBIE c
pacIoioKeHueM HPSAMBIX B
IIPOCTPAHCTBE

KuaaccupuuupoBats B3aUMHOE PACHOJIOKEHUE
IPSIMBIX B IPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMU
Y TIPUBOJISI IPUMEPHI U3 PEATBHON KU3HU.
Jloka3piBaTh TEOpPEMY O CYIIECTBOBAaHUM H
€IUHCTBEHHOCTHU NapajuieJIbHON psAMO1,
IpOXOJAIIe uepe3 TOUKy IPOCTpaHCTBA U HeE
JIeXKaIe Ha JPYrou MpsiMoil; JIeEMMY O IEPECEUEHUN
IUIOCKOCTH  JIByMsI  MapajyIeIbHBIMU  TPSIMBIMHU;
TEOpEMY O TPEX MapaJICIbHBIX MPSIMbIX.

Jloka3pIBaTh  TNPU3HAK  CKPELIUBAIOLIUXCS
IPSIMBIX, TEOPEMY O CKPEIIUBAIOLIUXCS MPSIMBIX.

Jloka3pIBaTh TEOPEMY O pABEHCTBE YIJIOB C
COHAIpaBJICHHBIMU CTOPOHAMH.

OO0BSICHATH, YTO HA3bIBACTCS MapaJUICIbHBIM U

HEHTPaIbHbIM MIPOEKTUPOBAHUEM u Kak
BBINIOJIHSIETCS ~ NPOEKTUpoBaHue  (Guryp  Ha
MJIOCKOCTb.

Joka3bIiBaTh CBOICTBA napasuieIbHOrO
MPOEKTUPOBAHUSI.

HN300pakaTh B napauieibHON MPOESKINH pa3HbIE
reoMeTpruuecKue (pUrypsl.

Pemars  crepeomerpuueckue  3agauu
JI0Ka3aTeIbCTBO u UCCIIeZIOBaHHE,

CBs3aHHBIC C PacCIIOJIOKCHUECM IMPpAMBIX B

Ha

MIPOCTPAHCTBE.

IIpoBoauts JIOKa3aTeNbHbIE PACCYKICHUS
Opyd  PELIeHUH TeOMETPUUYECKHIX
CBSA3aHHBIX  CO B3aMMHBIM PaCIOJIOKEHHUEM

3ajay,
HPSAMBIX B IIPOCTPAHCTBE.
CpaBHMBaTh, AaHAJM3UPOBATHL M OLEHHMBATH
YTBEPXKICHUSI C LEIbI0 BBIABICHUS JIOTMYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKACHUH.
MopenuposaTtb peanbHble CUTYalluH,
CBS3aHHBIE CO B3aMMHBIM PAaCIOJIOKEHUEM INPSMBIX
B [IPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBarb  NOCTPOEHHBIE  MOJENM €
UCIIOJIb30BAHUEM TE€OMETPUUYECKUX MOHATHH H
TeopeM, anmnapara areOpbl, HU(POBBIX PECYPCOB.




IMosyyaTrs, mnpeacTaBjaeHMe O LEHTPAIBLHOM
POEKTUPOBAHUU U 00 UCTOpUU PabOT MO TEOPUHU
HEPCIIEKTUBBI

IMapamnens
HOCTb NPSIMBIX
u

IJIOCKOCTEH B
NPOCTPAHCTBE

(8 )

[lonsTus:
[TapannenbHOCTH
IPSIMOM u IJIOCKOCTU B
IIPOCTPAHCTBE.

[Ipu3Hak [1apajuIeIbHOCTU
npsiMo M 1wuiockoctu.  CBolicTBa
[apajuIeIbHOCTU IPSIMOU "
IIJIOCKOCTH.

I'eomerpuueckue
BBIUMCJIEHUE U
CBS3aHHBIE C
MIPSIMBIX u
MIPOCTPAHCTBE.

[TocTpoenue
MIPOXOIALIETO

3aJayl = Ha
JIOKa3aTelbCTBO,
MapajuieIbHOCTHIO
MIOCKOCTEN B

CEYCHHS,
yepes JAHHYIO
MIPSIMYIO Ha yepTexe "
MapajuieIbHOrO0  JIPYroM  IPsIMOM.
Pacuér otHomenuit. IlapannensHas
MIPOEKIus, MIpUMEHEHHE TUTIst
MOCTPOCHUsSI  CEYCHMH Kyba |
napasuiesenumnena.

CaoiicTBa mapajienenunena u
MIPU3MBI.

[TapannenbHbie IJIOCKOCTH.
[IpusHaky mapajuieIbHOCTH — JIBYX
TJIOCKOCTEH. Teopema 0
MapajuieIbHOCTH U €IMHCTBEHHOCTH
IUIOCKOCTH,  TpOXOJsIIed  uepe3
TOUYKY, HE MPHUHAJICKALIYIO JaHHOU
IJIOCKOCTH U CIEJICTBUS U3 HEE.

CsoiicTBa napaJuiCJIbHbIX
MJIOCKOCTEH: (6] MMapaJuiCJIbHOCTH
IIPpAMBIX MEpeCCUCHUA Ipu

MEepPeceYeHur [BYX MapajlielIbHBIX
IJIOCKOCTEH TpeThel; 00 oTpe3kax

napaieabHbIX HPSAMBIX,
3aKJIIOUEHHBIX MEXTy
NapauIeIIbHBIMA  IUIOCKOCTSIMM; O
IIEPECEYEHUN TPAMOM € OBYMS

napaJisIeJIbHBIMUA INIOCKOCTAMU

Kiaccudguuuposars
pacronoxeHue
IIPOCTPAHCTBE,
IIPUMEPBI U3 PEaTbHOM KU3HU.

B3aMMHOE
npsAMOM M IUIOCKOCTH B
IIPUBOAS COOTBETCTBYIOLIUE

DopMyJIHPOBATHL OIPEICICHUE IAPATUICIBHBIX
IIPSIMOM M TUIOCKOCTH.

Jloka3pIlBaTh INpU3HAK O MAPaJUICIBHOCTH
IPSIMOM M IJIOCKOCTH; CBOMCTBA IAapajuICIbHOCTH
IIPSIMOM M TUIOCKOCTH.

Pemate CTEPEOMETPUUYECKHE 3a/1a4u
BBIYMCIICHUA W O0Ka3aTCJIbCTBO, CBA3aHHBIE C
napamiCJIbHOCTBIO  IPSAMBIX H IIOCKOCTENl B
IIPOCTPAHCTBE.

PemiaTe mpakTudeckue 3aladd Ha MOCTPOEHUE
CEYEeHU I Ha yepTexax TeTpa’apa 51
napajuiesIenuneaa.

Pemate CTEPEOMETPUUYECKHE 3a/1a4y,
CBSA3aHHBIE C IOCTPOECHUEM CEYEHHH IIIIOCKOCTBIO.

IIpoBoauTH
JIOKa3aTeNbHBIE  PACCYKICHUS
TEOMETPUYECKUX 3a1a4
MapajuiebHOCThIO TIJIOCKOCTEM.

JIOTUYECKH KOPpEKTHBIE
IpU  pelIeHUuu

CBsI3aHHBIX C

CpaBHUBATHL M aHAJIM3MPOBATH peEaIbHbIC
CUTYaIluH, CBSI3aHHBIE C MapaUIeNbHOCTBIO MPIMOI
U IJIOCKOCTH B TMIPOCTPAHCTBE; MOJAEJIHMPOBATH
peaibHbIe CUTYaIIH, CBSI3aHHbBIC C
NapajuleIbHOCThI0  NPSIMOM U IUIOCKOCTH B
MIPOCTPAHCTBE, HA SI3bIKE T€OMETPUU
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epnenamn
KYJSAPHOCTH
NPSAMBIX
IJIOCKOCTEl B
MPOCTPAHCTB
e (25

1)

U

[ToBTOpenue: Teopema Iludaropa na
IUIOCKOCTH, TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTr OJIbHUKA.
CaoiicTBa KyOa U
MPSIMOYTOJIBHOTO TapaljiesieIHIe .
Brruucnenue niuuH 0Tpe3KOB B KyOe 1
MPSIMOYTOJIFHOM ITapaJuIesIeTIIIeIe.
[lepneHIUKYISPHOCTE IPSAMON H

IJIOCKOCTH. [Ipu3Hak
NEPIEHIUKYIIPHOCTH  NPAMOU U
IJTOCKOCTH. Teopema 0

CYLIECTBOBAaHUM M €IWHCTBEHHOCTH
MpSIMOM, MPOXOJAIIEH 4Yepe3 TOYKY
MIPOCTPAHCTBA U MEPHEHIUKYISIPHOU
K  miockoctu.  [lmockoctm  m
MEPNEeHIUKYIIpHbIE UM IpsiMas B
MHOTOTPaHHHUKAaX.

[lepnennukynsap W HaKJIOHHas.

[locTpoenne mnepneHAMKYIsIpa W3
TOYKH Ha MPSIMYIO.

Teopema o TPEX
NepHeHMKyIApax (mpsamas 1

oOpaTHas).

VYron MEXITY
CKpEeIUBaIOIIUMUCS MPSIMBIMH.
[Touck nepneHAUKYISIPHBIX MPSIMBIX
C TOMOUIbIO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE MPOEKTUPOBAHUE.

[TocTpoenue ceueHui KyOa,

MIPU3MBI, MIPABWJIBHON MHpPaMUIBI C
MIOMOIIbIO OpPTOTOHAJIBHOM
MIPOEKIUH.

Cummerpus B MPOCTPAHCTBE
OTHOCHUTEJILHO TJIOCKOCTH.
[Tnockoctu CUMMETPHIA B
MHOTOTPaHHHKAX. [Tpuznax
MEPHeHIUKYIAPHOCTH  MPSIMOM U
MJI0CKOCTH KakK CIIEJICTBUE

CUMMCTPUH. HpaBI/IJIBHBIe

MHOTOTPAaHHUKHU
Pacu€r paccrosHuid OT TOYKH [0
mwiockoctu.  CrnocoObl  OMyCTUTH

MEPIEHIUKYIIAPBI: CHMMETPUs, CABUT
TOYKU 10 TapajUIeIbHON IPSMOM.
CaBur no HenapajIeIbHON MPSIMOM,
HU3MEHEHUE PACCTOSAHUN

AxTyanu3upoBaTh (aKThl U METObl IUIAHUMETPHH,
peeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUHU.

DopMyIHpOBATH onpeaeaeHus:
HEPIECHANKYIAPHBIX MPSAMBIX B IIPOCTPAHCTBE,;
OIIpEeNeNICHue IpPsIMOM, IEpPIECHIUKYISIPHOU K
IUIOCKOCTH.

Jloka3bIBaTh: JIEMMY O IEPHEHIUKYIIPHOCTH
JBYX IapajuICIbHBIX IPSMBIX K TPETbEH MPSAMOM;
TEOPEMBI O CBSI3U MEXKy TaPAJLIEIbHOCTBIO IIPSMBIX
Y WX NEPIEHIUKYISAPHOCTBIO K INIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOLIYIO MPHU3HAK
NEPNEHANKYJIAPHOCTH  MPSIMOM M IUIOCKOCTH;
TEOPEMY O CYIIECTBOBAaHUM U €IAWHCTBEHHOCTH
IPSIMOM, MPOXOJAIIEH Yepe3 MaHHYH TOYKy U
NEPNEHANKYJIAPHON K JaHHOM IJIOCKOCTH.

HN3o0paxars B3aUMHO  IEpPIEHIUKYISIPHbIE
MPSIMYIO U TJIOCKOCTb.

DopMyJIHPOBATh CBOMCTBO NEPHEHAMKYISAPA I10
OTHOILICHHIO K IIJIOCKOCTH.

IHonyyars  mpeacraBjieHHe O  3HAYCHUH
NEepNeHuKyIsipa Juid JApyrux oOnacted HayKku

(pusmka, sHepreTuka, ja3epHbIC TEXHOJIOTHH), B

peaslbHOM  KU3HU  (TEXHUKA,  OKpYXKaromas
00CTaHOBKA).

Jloka3pIBaTh  YTBEPXKJCHHUS, CBSI3aHHbIE C
MpOEKIUEn NpAMO Ha IJIOCKOCTb,

HETEPNEHANKYISPHYIO K ATON MPAMOM.

Jloka3bIBaTh TEOPEMY O TPEX NEPIEHANKYIIAPAX U
TeopemMy o0paTHyIO0 TeopemMe 0 TpEX
NEPIEHIUKYIIAPaX.

[MoayuyaTs npeacraBjieHne 00 OPTOrOHAIBHOM
IIPOEKTUPOBAHMH.

Jloka3pIBaTh TEOPEMY O IMPOCKUUM TOYKU Ha
IPSIMYIO.

Pemate crepeomeTpuuecKkue 3agauM, CBSI3aHHBIE
C NEePHEHANKYIAPHOCTHIO MPAMOMN U MJIIOCKOCTH.

Pemiate npukiagHble  3a7add, CBA3aHHBIE C
HAaXOKJIEHUEM F€OMETPUUECKUX BEJTNYUH.
PemaTe crepeoMerpudeckue 3a1auu, CBSI3aHHBIE C
MIPUMEHEHHUEM TEOPEMBI O TPEX MEPIEHAUKYIIPaX,
HAaXOKJIEHUEM PACCTOSIHUM, OCTPOCHUEM
IIPOEKLIMH.

CpaBHMBATH M aHAJTM3MPOBATH YTBEPXKJIECHUS C
LEIbI0 BBISABICHHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKIECHUMH.
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AHAIM3UPOBATHL U MOJCJUPOBATH HA S3bIKE
F€OMETPUM pPEAIbHBIE CUTYyalllH, CBSI3aHHBIE C
MEPIECHANKYISIPHOCTBIO TIPSMOM H  IUIOCKOCTH;
HCCJIeA0BATH ITIOCTPOCHHBIE MOJENH, B TOM YHCIIE U
C HMCIIOJIb30BAaHHUEM arIapara areOpbl

Yriabl
paccrositHust

(16 u)

U

IToBTOpEHuUeE: YroJ MEXKIY
IpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMECTPUA B  IMPOU3BOJIBHOM

TPEYroJIbHUKE, TEOPEMA KOCHHYCOB.

IToBTOpEHME: yroJ MEXIY
CKpCIIUBAOIIMMHUCA MpsAMbIMU B
MIPOCTPAHCTBE.

I'eomerpuueckue METOIbI

BBIYMCIICHUS YIiia MKy IPSIMbIMU B
MHOTOTPaHHHUKAaX.
JByrpannsiii  yron. CBOWCTBO
JIMHEWHBIX YTJIOB JIBYTPAHHOTO yrJja.
[leprienAuKyIsIpHBIE MIIOCKOCTH.
CBoiicTBa B3aUMHO

MEPIEHAUKYIIAPHBIX
TJTIOCKOCTEH. [TpuznHak
MEPIEHAUKYISIPHOCTH  TUIOCKOCTEH;
TeopeMa o MpsSIMOii mepeceyeHus AByX
IJI0CKOCTEN NEPIEHANKYIISIPHBIX
TPEThEH MIOCKOCTH.

[IpsiMoyroabHbIH

napajuiesenumnes; Kyo; nsmMepeHus,
CBOIiCTBa

IpAMOYTOJIBHOT'O
nmapaiiCCnuIicaa. TeopeMa (6]
JuaroHajin MMpsAMOYI'OJIBHOT'O

napajuiesienuiena U CIeICTBUE U3
Hee.

CrepeoMeTpuyeckue n
MpUKIaAHbIC 3aa41, CBI3aHHBIE

co B3aUMHBIM
PacIoI0KeHuEM MIPSAMBIX "
IIJIOCKOCTH.
IloBTOpEHME:!
CKpEILIMBAIOIINECS IPsIMBIE,
rapajuieJIbHbIE IIJIOCKOCTH B
CTaHJAPTHBIX MHOIOTPaHHUKAX.
[1apa napalyIeIbHBIX
IIJIOCKOCTEN Ha CKPELIUBAIOIINXCS
NpSAMBIX,  PAacCTOSIHUE  MEXKIY

AKTyaJIM3MpOBaTh (aKTsl u METO/Ibl
IUIAHUMETPUH, PEJIEBAHTHBIE TEME, IIPOBOJUTH
AQHAJIOT M.

@DopMyIHPOBATHL  OINpPECIICHUE JBYTPAHHOIO
yria.

Jloka3pIBaThb  CBOWMCTBO  paBEHCTBA  BCEX
JIMHENHBIX YIJI0B IBYTPAHHOIO YIJja.

KiaaccuguuupoBars,  AByrpaHHble  yIVIBL B
3aBUCHMOCTH OT UX I'PAyCHON MEpBI.

DopMyIHpPOBATH ONpEJIEIICHNAE B3aUMHO
NEPIEHIMKYJIPHBIX MJIOCKOCTEN.

Jloka3bIBaTh TEOpEMY 0 MIPU3HAKE

NEPIEHIMKYJIIPHOCTH JBYX IUIOCKOCTEN.

®opMyJIMPOBaTh CIICICTBHE (M3 MPHU3HAKA) O
HEePIEHANKYIIPHOCTH MJIOCKOCTH, KOTOpas
MepIEHINKYISIpHA MPSIMOH, o KOTOPOii
MEPECEKAIOTCS JIBE TUIOCKOCTH, ITH MIIOCKOCTSM.

Jloka3bIBaTh YTBEPXKIECHUS O €r0 CBOWCTBAX;
TEOpeMy M CJEeACTBHE M3 HeE O JIUaroHajsx
IPSIMOYTOJIBHOTO Mapajuieenumneaa.

Pemarsp CTepeOMEeTpUYECKHE 3aJ1auu,
CBSA3aHHBIE C NEPHEHAUKYISIPHOCTh NPAMBIX U
IUIOCKOCTEH, UCIIOJIb3YS IJIaHUMETpUYeckre (haKThl
U METOJPBI.

IIpoBoauTh
JOKa3aTelIbHbIE  PACCY)KICHHS TpPU  PEIICHUU
TEOMETPUYECKUX 3ajad, CBSI3aHHBIX C
HEePIEHANKYIIPHOCTHIO TIIOCKOCTEH.

AHAIM3UPOBATL W MOJEJIHPOBATH  SI3BIKE
FEOMETPUU pealibHble CUTYalluH, CBSI3aHHBIE ¢

JIOTHUYCCKHU KOPPCKTHLIC

NEPNCHAUKYIAPHOCTBIO ITPAMBIX U ILIOCKOCTEH.
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CKPEUIMBAIOIIUMUCS TIPAMBIMH B
MPOCTBIX CUTYaIHSX.

OnyckaHue NEepIeHIUKYISPOB,
BBIUMCIIEHUE PACCTOSHUN OT TOYKU
JI0 TOYKH; MPSIMOM; TIIIOCKOCTH.

Beruncnenue paccTosiHUM
MEXIY CKPEIIMBAIOIIUMHUCS
TIPSIMBIMU c MIOMOIIBIO
MEPICHANKYIISIPHOM IJIOCKOCTH.
TpéxrpanHbiii yrou,
HEpPAaBEHCTBA JJIsi  TPEXTPAHHBIX
YTJIOB.
Teopema Iludaropa, Teopemsl
KOCHHYCOB U CHHYCOB JIJIs
TPEXTPAHHOTO yria.
OnemeHTHl  chepuyeckon
TEOMETPUH: TEOJIC3MUECKUE JTHMHUN
Ha 3emie
Mmuororpan | CucremaTuzanus 3HAHUU: Padorars c y4EOHUKOM:
HUKHU MHOFOFpaHHI/IK " €TI0 DJICMCHTHI. 3aJlaBaTh BOIIPOCHI, JIejaaTh
(7 ) lmpammma.  Bumel  mmpamun, 3aMe4aHHs, KOMMEHTapuH.
[pasubHas mupamusa. AHAJIM3MPOBATH PEIICHUE 3a/1a4H.
[pusma. Ilpamast | pycopars BBIMYKIIbIE MHOTOIPAHHHKH ¢ 3a1aHHBIMA
1 HaKJTOHHAS IPUSMBL. | cpojicTBaMH;  BOCCTAHABIMBATH  OOMIMH  BH
[IpaBunbsHas npusma. [Ipsmoi
. BBIIYKJIOTO ~ MHOTOTpaHHMKa 1O  JIBYyM  €ro
napajuiesenumne, NpSMOYTroJIbHbIH S
napajuiesenumne;, Kyo. .
BhiryKibie MHOTOTpaHHIKHL Jloka3bIBaTh CBOIiCTBa BBIITYKJIOTO
Teopema Diinepa. IlpaBunbhbie u | MHOTOTPaHHUKA.
MOJTYTIPaBHJIbHBIE PucoBaTh BbIYKIIbIe MHOTOTPAaHHUKH C Pa3HOMN
MHOTOTPaHHUKH SUIEpOBOM XapaKTEePUCTUKOM; HCCJIe0BATh
BO3MOXXHOCTH  TOJy4eHHUs  pe3yiabTara  IpH
BapbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOIicTBa MIPABUIIBHBIX
MHOTOTPaHHHUKOB. I[InanupoBaTh MOCTPOCHUE
MPABHJIbHBIX MHOTOTPAHHUKOB HA  MOBEPXHOCTAX
IPYTUX MIPABUIIBHBIX
MHOTOTPaHHUKOB
BekTopsl B IToHsiTHE BEKTOpa HA MIOCKOCTH M|  AKTyaJIH3HPOBAThH (bakThI u METObI
NPOCTPAHCTB B MIPOCTPAHCTBE. IJIAHUMETPUU, pPEJIEBAaHTHbIE TEME, MPOBOAMTH
€ CymMmMa M pa3HOCTb BEKTOpOB, | AHAIOTHH.
(10u) MPaBUIIO napasuiesIeIuIe 1a, OnepupoBarb  NOHATHSAMH:  BEKTOp  Ha
YMHOX€HHE BEKTOpa Ha YHCJO, | IJIOCKOCTU M B MPOCTPAHCTBE; KOMILJIAHAPHbBIE
Pa3JIoKeHHE BEKTOPA 10 0a3ucy TpEX BeKTOpbl. [IpuBomuTh mpuUMepbl  (HU3HUECKUX

BCKTOpPOB, HC JICXKAIIUX B OJIHOH
TIJIOCKOCTH.

BCKTOPHBIX BCIIMYUH.
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CkansipHoe IIPOU3BEICHNE,
BBIYHCIICHUC YIJIa MCXKY BCKTOpaMU
B IIPOCTPAHCTBE.

IIpocreimme 3a7a4u c

BEKTOpamMu

OcBauBaTh MNpaBWIa BBINOJHEHUS JIEUCTBUI
CJIOKEHUS W BBIYATAHUS BEKTOPOB, YMHOKECHHS
BEKTOpA Ha YHUCJIO.

Jloka3bIBaTh IPU3HAK KOMILJIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JIOKEHUU JIFOOOTO
BEKTOpa IO TPEM JAHHBIM HEKOMIUIAHAPHBIM
BEKTOPaM.

IIpuMeHsATH MpaBwia BBINOJHECHUS JEHCTBUN
CJIOKEHUS W BBIYATAHUS BEKTOPOB, YMHOXKECHUS
BEKTOpa Ha YUCJIO MPH PEIICHUH 33]1a4.

Haxoaurh KOOpAMHATBEI BEKTOpa B JaHHOM
0a3rce U CTPOUTH BEKTOP MO €ro KOOpIUHATAM.

BcnnoMHUTD OIpeaeseHue CKQJISIPHOTO
YMHOKEHUSI M €ro CBOWCTBA. BplUuCIATH C
MOMOIIBI0  CKaJISIPHOTO  YMHOXKEHUS  JUIAHBI
BEKTOPOB, VYIJbl MEXKIYy HUMH, YCTaHABIMBAaTh
MEePIECHINKYIISIPHOCTh BEKTOPOB.

AHa.Hl/l?.l/lpOBaT]) H MOACJIMPOBATDL Ha A3BIKC

TCOMETpUN PCAJBHBIC CUTyallUM, CBA3aHHBIC C

(1)H31/I‘—I€CKI/IMI/I BCKTOPHBIMU BCIMYHNHAMU.
Hcnoan3oBath IIpyu pCIICHNUHU 3a/1a4, CBA3aHHBIX

C BEKTOpPAaMH B MPOCTPAHCTBE, IIAHUMETPUICCKHE
(bakThl 1 METOIbI

IToBTOpEHHE,
00001IEHHE B
cucTeMAaTH3a
UA 3HAHUI
3 v)

Ceuenust MHOTOTPaHHUKOB:
CTaHJIapTHBIC MHOTOTPaHHUKH,
MeTOJ CIJIEJIOB, CTaHJIapTHbIE

IJIOCKOCTH, IIEPECEUEHUS

IPSIMBIX U IJIOCKOCTEN
[TapannenbHble psAMBIE U

IJIOCKOCTU: MapaJlIe/IbHbIE CEYCHHH,

pacy€T OTHOLIEHUM, YIJIbI MEXKIY

CKPEILMBAOIIUMHUCS TPSIMBIMH.
IlepnienauKynspHbIe

IpsIMBIE U INIOCKOCTU: CTaHJAPTHBIE

napsl

NEPIEHANKYIIPHBIX

IIJIOCKOCTEN U INPSMBIX, CUMMETPUU

MHOT'OTPaHHUKOB, TEOpPEMa O TPEX

MIEPIICHIUKYIIAPaXx,

BBIYHCIICHUS
MHOT'OI'paHHUKAX

JUTAH B

CBo0oaHo ONepupoOBaTH TMOHSITUAIMU:
0TOOpakeHHe MPOCTPAaHCTBA Ha celsi, IBUKEHUE
IIPOCTPAHCTBA; LEHTpalbHAasi, OCEBas U 3€pKajbHas
CUMMETpUH, MApaJuIeNIbHbI MEPEHOC; PAaBEHCTBO U
noaooue Guryp.

Jloka3pIBaTh  YTBEPXKJIECHHUS O TOM, YTO
LEHTpaJbHasi, OCeBasi M 3€pKajbHas CHUMMETpPHH,
napajuyiedbHbIil MEPEHOC SBISAIOTCS JBUKECHUSMH.
BbInoJHATH peoOpazoBaHus Mo 100U

OnepupoBaTh NMOHATHAMM. TpsmMas U chepa
Diinepa.

Pematp r€OMETPUUYECKHE 3a/1a4u c
UCIIOJIb30BAHUEM JIBHKEHMUIA.

Hcnosb30BaTh NpU pelICHUH 337134 JABUKEHUS
NpOCTpaHCTBA M HUX cBoicTBa. CpaBHUBATHL U
AHAJIM3UPOBATH YTBEPKJICHUS C LEIbIO BBIABICHUS
JOTUYECKH  KOPPEKTHBIX W  HEKOPPEKTHBIX
pPacCyXICHUM.

HccnenoBath NocTpOESHHBIE MOIENH.

Hcnoub30BaTh HH(POBLIE pecypehl

Pe3eps (4 u)
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11 ki1acc (He meHee 102 4)

HpOXOJISIIIIGfI qcpe3 ABC TOYKMH.

Ha3Banue
pasaena (TemMbl)
OcHoBHBIE BU/IBI A€ATEJILHOCTH
Kypca OcHOBHOE cofep:xkaHne
y4Yaluxcs

(KOJIM4YeCTBO
4acoB)
AHaJINTHYECKASA [ToBTOpEHUE: KOOPAMHATHI AKTyau3upoBaTh (PakTbl U METOJbI
reomMeTpus BEKTOpa Ha IUIOCKOCTU U B | IUNIAHUMETPHUHU,  PEJIECBAHTHBIE  TEME,
(15 u) IIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJIUTH AHAJIOTUHU.

MIPOU3BEICHUE BEKTOPOB, CBoauTh ACHCTBUA C BEKTOpAMH K

BLIUMCJIEHUE yria MEXY | aHAJIOTUYHBIM JIEUCTBUAM C UX

BEKTOpaMH B TPOCTPAHCTBE. | KOOPAMHATAMHU.

YpaBHeHue MPAMOH, BcnoMHUTE ONpEAECICHUE

CKAJLIPHOT'O YMHOXXCHUSA U €T0
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YpaBHeHuUe IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTU B OTpE3Kax

BextopHoe  mpou3sseneHue.
JIuueiinbie HEPABEHCTBA,
JIMHEWUHOE IPOrpaMMHUPOBAHUE

AHanuTryecKkue METO/IbI
pacuéra yriia Mexay IpsMbIMU
u IIJIOCKOCTAMU B
MHOT'OI'PAaHHUKAX. ®opmyna
paccTostHuss  OT  TOYKH  JO
IIJIOCKOCTHU B KOOpJAMHATAX.

Haxoxnenue paccTtosiHuil OT
TOYKH /10 TUIOCKOCTH B KyOe U

NpaBUJIbHOM MTUpaMUJIE

Beruucasate ¢
CKaJISIPHOTO YMHOKEHHUS JIIMHBI
BEKTOPOB, YIJIBI MEXIY HUMH,
YCTaHABJIMBATh  IEPIECHAUKYISIPHOCTD
BEKTOPOB.

CBOMCTBA. HOMOIIBIO

BpIBOAUTHL ypaBHEHHE MIOCKOCTU U
dbopmyny paccTOsIHUSL OT TOYKH JO
IUIOCKOCTH.

Pematn 3a7a4u, coueTas
KOOPJMHATHBIN U BEKTOPHBIA METO/IBI.

IIpoBoaANTH JIOTUYECKU KOPPEKTHBIC
JA0Ka3aTeJbHble PACCYKIACHUS TpU
pELICHUM TEOMETPUUYECKUX 3a7ady Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

AHa.]II/I3I/IpOBaTb H MOJICJIHPOBATH

Ha SA3BIKC reoMCTprun PCaJIbHBIC
CUTyalluu, CBJA3aHHBIC BCKTOpaMHU U
KOOpAHWHAaTaMH.

HccaenoBaTh MOCTPOCHHBIE MOJIEIH,
B TOM 4YHCI€ U C HCIOJIb30BAHUEM
anmnapara ajareOphi.

Hcnoan3oBaTh KOMITBIOTCPHBIC

IIPOTPaMMBI.

3HAKOMUTBCS C UCTOPUECH PA3BUTHS
MaTEMaTHKU
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IMoBTOpEHUE,
00001IeHHne

"
CHCTeMATH3ALMS
3nanui (15
4acoB)

CedeHnss MHOTOTPAaHHHUKOB:
CTaHJAPTHBIE MHOTOTPAaHHUKH,
METOJ CJIEH0B, CTaHAapTHBIC
IIJIOCKOCTH, IIEPECEUCHUS
IIPSAMBIX U IIJIOCKOCTEN

[TapannenbHble NpsMBIE U
IIJIOCKOCTH: HapajuiebHbIe
CEUCHUsl, PACUET OTHOIICHUM,
YTIIbl MEXKIY
CKPEIIMBAOLIIMMHUCS TPIMBIMU

[lepnengukynspHbie
psIMbIE U IIJIOCKOCTH:
CTaHJapTHbIE napbl
NEPHEHANKYISIPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUM MHOI'OTPaHHUKOB,
TeopeMa O Tpex

Crtpours ceueHus.

PemaTh crepeoMeTpuyecKue 3a1auu
Ha JI0KAa3aTeJIbCTBO MATEMAaTHYECKUX
OTHOILICHUH, HaX0XKJICHHUE
FeOMETPUYECKUX BEJIMUUH (JJINH, YTJIOB,
romaaei, o0bEMOB).

HUcnonn3oBarh peLIeHun
CTEPEOMETPUUYECKUX 3a/1a4
MJIaHUMETpUUYeCKue (haKThl U METOIBI.

IIpoBoaANTH JIOTUYECKH KOPPEKTHBIC
JIOKA3aTeJIbHBIE  PACCYKAECHUS  MPH
PEILIEHUU CTEPEOMETPUUYECKUX 3a/1aU.

npu

CpaBHI/IBaTb u AHAJIN3UPOBATD
PCAJIBHBIC CUTyaluun )51 BBIABIIATH
BO3MOKHOCTb €€ MOACIIMPOBAHUA Ha
SA3BIKC TCOMCTPUMU.

MoaeaupoBaTh peaqbHyIO CUTYAINIO

NepIeHINKYIISIpaXx,
Ha SI3bIKE TEOMETPUU U
BBIUMCIIEHUS  JJIMH B ncciIe10BaTh TOCTPOCHHBIE MOJEIH, B
MHOTOTPaHHHUKAaX TOM 4YHCIIE H C HCIOJb30BaHUEM
[ToBTOpEHUE: romaay | anmfapara anreOpsl.
MHOTOYTOJIbHUKOB,  (hOPMYJIbI Hcnoab3zoBarh KOMITbIOTEPHBIE

JUIS TUTOIIAJICH, COOOpaKeHHS
o100 us.

[ Imomannu CEeUYCHUU
MHOTOI'PaHHUKOB: [IOIIA TN
IIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHUs O00uUs

IIPOTPAMMBI [IPU PELICHUU 3aa4.
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O0BéEM
MHOTOIPaHHUKA
(17 q9)

O0BEM Tena. O06bem
OPSIMOYTOJBHOTO
napajuiesnenunena. 3agadu 0o
yABOCHUU Ky0a, O KBajJparype
Ky0a; O TPUCEKLUHU yTIa.

CrepeomeTrpuueckue
3aJ1a4yM, CBsI3aHHBIE C 00BEMOM
OpsIMOYTOJBHOTO
napajuieNienumnesa.

[Ipukiagaeie 3aJa4u,
CBS3aHHBIE C  BBIUMCICHUEM
o0BEMa IPSIMOYTOJIBHOTO
napasuiesienumnena.

O0BEM NMPSMOM NPU3MBIL.

CrepeomeTrpuueckue
3a/1ayu, CBSI3aHHBIE C
BBIYHCJICHHEM 00BEMOB
npssMou npusMsl. [Ipuknagaeie
3a/layu, CBA3aHHBIE C 00BEMOM
PAMOM MPU3MBI.

Brruucnenne o60bEMOB TeT C
MOMOIIBIO OTIpEeICTIEHHOTO
uHTerpana. O0BEM HAKIOHHON
IPU3MBI, TUPAMHU/IBI.

dopmyna 00bEMa
MAPaMUJIBL. OTtHoOILIEHNE
00bEMOB MHpaMHUA C OOIIUM
YTIIOM.

CrepeomeTpruuecKue 3aj1auu,

CBSI3aHHbBIE C 00BéMaMu
HAaKJIOHHOU IIPU3MBI,
UPaMU/IBL

[Ipukitagaeie 3a7a4u 1O TEME
«OO0BEMEBI TEN,

CBoboaHo onepupoBaTh
NMOHATHAMHU: OO0BEM Tella, OO0BEM
NPSIMOYTOJIBLHOTO Mapajuieienunesa.

DopMyJIHUPOBATH OCHOBHBIE
CBOMCTBAa OOBEMOB.

Jloka3bIBaTh TeOpeMy 00 00bEME
NPSIMOYTOJILHOTO Mapalijieienumnesa,
CJICJICTBUS U3 HEE.

Pa3pe3atsn MHOTOTpaHHUKH,
NepPEeKJIaIbIBaTh YACTH.

Pematn CTCPCOMCTPUYCCKUC 3ada4H,
CBSI3aHHBIE C BBIUMCICHHEM O0BEMA

MpAMOYTOJIBHOT'O nmapauICJICIuIicaa,
IMPpU3MBI.

CpaBHI/IBaTb H aHAJIHU3UPOBATD
YTBCPKACHUA C LCJIbKO  BBIABJICHUA
JJOTHYCCKHU KOPPCKTHBIX n

HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3UPOBATHL M MOJEJTHPOBATH

Ha S3BIKC reoMCeTprun PCaJIbHLBIC
CUTyalluu, CBs3aHHBIC C 00BEMOM
MMPpAMOYTOJIBHOT'O ImapaJuICJICImIicaa,

MPU3MBI, TUPAMU/IBI.
HccnenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM 4YHCJI€ M C HCIOJb30BAHHEM
amnmapara anreOpsl.
BeiBoauTH OCHOBHYIO
opmyiy
BBIYUCIICHUS 00BbEMOB TE.

VHTETPAJIbHYIO TUISL

Jloka3pIBaTh TeopeMy 00 o00BEME
HAKJIOHHOM MpU3MBI Ha  IpUMEpe
TPEYroJbHOMH IIPU3MBI u VIS

ITPOU3BOJIbHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00bEME
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CBSI3aHHBIE C 00BEMOM

HAKJIOHHOM NIPU3MBI,
IIAPaMUJIBIL.
[IpumeHenue

00BEMOB.

Brruncnenue pacCTodHuA 10

IIJIOCKOCTH

nupaMuabl, GOPMYITUPOBATH CIEIACTBUS
U3 Hee: 00bEM YCEUEHHOM NHpaMUIIBI.
BeiBoguth QopMyny s BEIYHCICHUS
00BEMOB YCEUEHHOU MUPAMUJIBI
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Tena
BpAallleHUS.
(24 4)

HunuHapuyeckast

MOBEPXHOCTD, oOpa3yroriue
HWIMHAPUYECKON
MTOBEPXHOCTH.

umunnp. IIpsmoii

Kpyrosou uuimuHAp. IDmomans
NOBEPXHOCTH LIUIMHAPA.

Konnueckass MOBEpXHOCTS,
oOpazyrorue KOHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYca IUIOCKOCTBIO,
napauieaIbHOM IJIOCKOCTH
OCHOBaHMSA. Y CEYEHHBIH KOHYC.
N300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tmomans OOKOBOI
MOBEPXHOCTH U MOJTHOM

MIOBEPXHOCTH KOHYCA.
CrepeoMeTprUdecKue 3amaqn
Ha JI0Ka3aTeIIbCTBO 17}
BBIUHUCIICHNE, IOCTPOEHUEM
CEYCHUH IIIMHAPA, KOHYCA.
[Tpuknagnabie 3aJ1a4H,
cBsizaHHbIe ¢ muHApoM Chepa
¥ 1map.
[lepeceuenne cdeprl u mapa
¢ mockocthio. Kacanue mapa u
chepbl 1IOCKOCTHIO. Bumg wu
nU300pakeHune mapa.
VYpaBHeHue cdepsl.
[Tnomans chepsl u e€ yvacteil.
CummeTpus cheps! u mapa.
CtepeomeTpruuecKkue 3aaadyu
Ha JI0Ka3aTeIIbCTBO u
BBIYUCIICHHUE, CBSI3aHHBIC CO
chepoii u mapom, MOCTPOSHUEM
UX CEYEHUM MIIOCKOCTBIO.

CBoboaHo onepupoBaTh
NOHATHSIMU: HUIMHIpUYECKast
NOBEPXHOCTh,  ImuuHAp.  H3yuyarh

CHOCOOBI TMONYYEHUS UUIUHAPUYECKON
NOBEPXHOCTH, LIMJIMHJPA.

MN300paxaTh HIUIMHIP U €70 CEUYCHHUS
IUIOCKOCTBIO.

CBobonHo OnepupoBaTh
MOHSITUSIMM: KOHUYECKasi TOBEPXHOCTD,
KOHYC, YyCE4Y€HHbIM KOHyc. M3yuats
CHOCOOBl  TMOJIYYEHUS] ~ KOHUYECKOM
MOBEPXHOCTH, KOHYCA.

MN300paxaTh KOHYC U €T0 CEYCHHUS
IUIOCKOCTBIO, POXOASAIICH Yepe3 OCh, U
IUIOCKOCTBIO, MEPIEHANKYIISIPHON K OCH.

BoiBoIMTH dbopMyibl IS
BbIUMCIICHUS]  OOKOBOW M TOJHOM
MOBEPXHOCTEH TEJ BpallleHHUS.

PemaTth crepeomMeTprueckue 3a1auH,
CBA3aHHBIE C TEJlaMH  BpallcHMUS,
HaxXOKJIEHUEM IIom@aan OOKOBOM U
IIOJIHO NOBEPXHOCTH, IIOCTPOCHHEM
CEUYCHUM.

Hcnonb30BaTh NpH pelICHUU 3a1ay
IUTaHUMETpUUYEcKre (PaKTbl U METO/IBI.

CpaBHUBaATBh ¥ AaHAJU3UPOBATH
YTBEPXKICHUA C LEJIbI0 BbIABICHUSA
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHM.

AHAJIM3UPOBATHL U MOJEJMPOBATH
HA  s3BIKE TEOMETPUU  PEabHbBIC
CUTyallud, CBSI3aHHBIE C KOHYCOM U
[IUATAHIPOM.

HccaenoBaTh OCTPOCHHBIE MOJICIH,
B TOM YHCJI€ W C HCIOJb30BaAHHEM
amnmapara anreOpsl

AKTyaan3upoBaTtb (akTbl U METO/IbI
MJIAHUMETPUHU, PEJICBAHTHBIE TEME,
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[Ipukmanaeie 3a7a4u,
CBSI3aHHBIE CO c(hepoil U mapom.

IToBTOpEHHE:  OKPYKHOCTH
Ha IJIOCKOCTH, BBIYMCIICHHUS B
OKPY’KHOCTH, CTaHAAPTHHIE
no100us

Paznuunbie KOM6I/IHaI_[I/II/I TCII
BpamCHUA U MHOT'OI'PaAHHHUKOB.

33):[&‘11/1 o TeMe «Tema n
IMOBCPXHOCTH BPALICHUA)

IPOBOJAUTH aHAJIOTUMN.

CBoboaHo oNepupoBaTh
NOHATUSIMH: cdepa W 1Iap, LEHTP,
paauyc, nuameTp cdepsl U mapa.

HUccaenoBarb B3aUMHOE

pacrosioxxeHue chepbl U TIOCKOCTH.

DopmyIHpOBaTH OIIpeIeIICHUE

KacaTeJIbHOH MITOCKOCTH K cdepe.

Jloka3bIBaTh TECOPEMBI O CBOMCTBE W
NPU3HAKE KacaTeNbHOU MIIOCKOCTH.

BoiBoauTH bopmyny TUTSI
BBIUMCIICHUS TulOmaan cdepsl depes
paauyc chepsbi.

PemaTtp crepeoMeTpuvecKue 3a1auy,
CBsi3aHHBIE cO cdepoii © mApoM,
HaxOXKJIeHUEeM Iuiomann chepsl U eé
JacTeH, IOCTPOCHUEM CeUYCHUH cephl
nrapa.

AHAJIM3UPOBATHL U MOAEJTHPOBATH
Ha  S3bIKE  TEOMETpUU  peabHbIe
CUTyalli¥, CBsI3aHHBIE C IAPOM U
cepoil.

PemaTp pocThie 3a/1a4H, B KOTOPBIX
burypupyror KOMOMHAITIHU TeN
BpaIlleHUs] 1 MHOTOT'PaHHUKOB.

Hcnoab30BaTh NpH PEIICHUH 3aj1ad,
CBA3aHHBIX CcO cdepoli W mIApOM,
TUTAHUMETpHUYECKUEe (DaKThl © METOJIBI.

PemaTp cTepeoMeTpuieckue 3a1auu,
CBSI3aHHBIE C  TeJlaMH  BpallleHUs,
MOCTPOCHUEM CEUYEHHUI TeJl BpallCHHUS, C
KOMOMHAIIMSIMA ~ T€JI  BpallleHUsd |
MHOTOTPaHHHUKOB.

IIpoBoaANTH JOTHUYECKH KOPPEKTHBHIE
JIOKa3aTeIbHbIE  PACCYXICHHUS  TIpH
pellIeHud  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C TEPIEHIUKYIIPHOCTHIO
IIOCKOCTEH.

AHAJIM3UPOBATH U MOAEJHPOBATH

Ha SA3BIKC reoMCcTpuu PCaIbHEIC
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CUTYAINH, CBSI3aHHBIC C
MHOT'OT'PAHHUKaMH.

HccaenoBath IOCTPOCHHBIE MOACIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
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anmnapara ajreOphl.
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INnomaan
MOBEPXHOCTH U
00bEMBI
KPYIJIbIX TeJ

O )

O6véM mmnunzapa. Teopema
00 00BEME MPSAMOTo MUIUMHAPA.

[Tnomanu 00KOBOI u
IIOJTHOM IIOBEPXHOCTHU
UAJIAH]IPA.

Brruncnenue 005EMOB Te C
ITIOMOILIBIO OIPEIEIIEHHOTO

unTerpana. O0bEM KoHyca.
[Imomagu OOKOBOU M MMOTHOU
MOBEPXHOCTH KOHYCA.
CrepeomeTrpuueckue
3a/1auu, CBsI3aHHBIC C
BBIYHCJICHHEM 00BEMOB
UIMHIpPA, KOHYCA.
[IpuknagHeie
TeMe «OO0BEMBI
IIOBEPXHOCTEN TeEI.
O0BEM MmIapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.
CrepeoMeTrpuueckue
3a/1ayu, CBSI3aHHBIE C

3aJaud 110
A IUIONIAIH

BBIUHCIIEHHEM 00BbEMOB 11apa,
11apOBOT'0 CETMEHTA, IIAPOBOI0

CeKTopa.
[Ipuxiiagaple  3agadv MO
TEME «O0BEMBI TEI,

CBsI3aHHBIE C OOBEMOM IIapa u
TUTOIIA/IbIO CEPHI.
CoOTHOIIEHUSI MEXITY
IJIOMIAIIMU  TIOBEPXHOCTEH U
00BbEMaMH TTOJOOHBIX TEIL.

[TogoOHBIE TEna B
IIPOCTPAHCTBE.
N3menenue 00BéMa

IIPH TI0JTO0HH.
CrepeomeTrpuueckue
3aJ1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEN U
IJIOIIAIEH MOBEPXHOCTEN

CBoboaHo onepupoBaTh
MOHATHSAMH. 00BEM TeJIa, IJI0IIAIb
ITOBEPXHOCTH.

DopMyJIUPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
HUJTUHIPA; 00 00BéMe KOHYyca.
BeiBoauTh (GOpMYNBI SISl BBIYMCIEHUS
00BbEMa yCeu€HHOTO KOHYca.

HccnenoBaTh NOCTPOECHHBIE MOJIEIIH,
B TOM YHUCJIE€ U C HCIOJIb30BAHUEM
anmnapara ajareOphi.

3HATh BO3MOXXHOCTH PELLICHUS 3a1a4
Ha [IOCTPOCHUE LIUPKYJIEM U JIMHENKOM, O
KJIACCUUECKUX HEPA3PEIIMMBIX 3a]a4ax.

CBobGoaHo OnepupoBaTh
MOHSITUAMM: 1apOBOM CETMEHT,
IapOBOM  CJIOW, IIApOBOM  CEKTOP,
OCHOBaHME M  BBICOTA  CETMEHTAa,

OCHOBAHHUC N BBICOTA IAPOBOI'0 CJIOA.

BbIBOIUTH bopMyITBI TUTST
HaxXOXIeHUsT  0OBEMOB IIapOBOTO
CeTMEHTa, IApPOBOTO CEKTOpa, IIIOMIaaN
cdepsl.

Jloka3piBaTh TeopeMy 00 00BEME
nrapa.

PemaTh crepeoMeTpruecKue 3a1auu,
CBsI3aHHBIC C 00BEMOM I11apa, MAapPOBOTO
CEeTMEHTa, IIIapOBOTO
TJIOMIAIBIO ChEephI.

CpaBHMBaTHL ¥ aHAJIU3HPOBATH
YTBEPKIEHUS C TIENbI0  BBHISBICHUSA
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

CEKTOpA,

AHAIU3MPOBATh U MOJEJTHPOBATH
Ha  S3bIKE  TEOMETPUU  peajibHbIe
CUTYalllH, CBSI3aHHbIE ¢ 00BEMOM I1apa,
1apOBOTO CErMEHTa, 1apOBOTO
CErMEHTA, IJIOIA/IbI0 C(hephI.
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CBobOoaHo OlepupoBaThH
NMOHATHEM: IT0J00OHBIE Tela B
MPOCTPAHCTBE.
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Boryucastb 00bEMBI TN C TOMOIIBIO
ONPENEIIEHHOrO UHTErpaa.

Pemats crepeomeTpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOLICHUSMU MEXKIY
IIOLIAASIMU TIOBEPXHOCTENW U 00BEMaMuU
MOJ00HBIX TEJL.

IIpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JA0Ka3aTejJbHbIe PACCYKIACHUS IIPU
pEUIEHNH  TEOMETPUYECKUX  3ajad,
CBSI3aHHBIX C BEIYUCIICHUEM 00BEMOB T
C MOMOIIBIO OINPENECIEHHOTO UHTErpaa,
HAXO0XJICHUEM COOTHOLICHUSA MEXIY
MJIOIIAISIMU TIOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEI.

AHAIM3UPOBATH U MOJAEJIMPOBATH
Ha  S3bIKE  TEOMETPUM  PEAIbHBIC
CUTyalluu, CBS3aHHbIE C O0BEMaMH U
TIOBEPXHOCTSIMH TEJI, HA JI0KA3aTEIbCTBO
M Ha HaxOXJIECHUE TIEOMETPUUYECKUX
BEJINYMH
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JABuxeHust
(549)

JIBW>KeHUsT ~ IIPOCTPAHCTBA.
OtobOpaxkenusi. JIBkeHuss u
paBeHcTBO  (uryp.  OOmue
CBOMCTBA JBMJKCHHM. Bunabl
JIBUKCHUU MapAJUICIIbHBIN
MEepPEHOC, LEHTpaJIbHAS
CUMMETpHS, 3epKajIbHas
CHUMMETpHUs, TOBOPOT BOKPYT
IPSIMOA. [IpeoGpazoBanus

noao6us. [Ipsmas u cdepa
Ditnepa.

['eomeTpuyeckue 3a1auu Ha
NIPUMCHCHUE JIBYKCHHSI

CBoboaHo onepupoBaTh

MOHSATHAMM: OTOOpakeHHE
IpOCTpaHCTBA Ha ce0s, JABUKEHUE
IPOCTPAHCTBA; LIEHTpalbHas, OoceBas U
3epKajibHasi CUMMETPUH, NapajuIeIIbHbIN
NEPEHOC; PaBEHCTBO U N0J1001e PuUryp.

Jloka3bIBaTh YTBEPXKICHUS O TOM,
YTO LIEHTpalbHasl, OceBasi U 3epKajbHas
CUMMETPHH, TapajulesIbHbI  MEePEeHOC
SBJISIIOTCS  JIBWDKCHUSIMU. BBINOJIHATH
npeoOpa3zoBaHus MOJA00US.

OnepupoBaTh NOHATHUSIMH: TIpsiMast
u cepa Diinepa.

Pemath reoMeTpuueckue 3agaud C
UCIOJIb30BAaHUEM JBUKCHUM.

Hcnoas3oBaTh npu pelieHnn 3aaad

JIBUKEHUS TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATL U AaHAJM3UPOBATH
YTBEPXKICHUSI C 1ETbI0  BBISBICHHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUH.
HccnenoBathb NOoCTPOSHHBIE MOJICIIH.

HUcnonb3oBaTh uugposbie

pecypchl
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IMoBTOpEHUE,
00001IeHHne
U
CHCTEeMaTH3ALMS
3HAHMU

(17 a)

O6o0umiaroniee MOBTOPEHUE
MOHATUA U METOJIOB Kypca
reomerpunn  10-11  kmaccos,
CHUCTEMATU3aLUs 3HAHUN.

Hcrtopus pa3BUTHUA
CTEpEOMETPUM KaK HAyKH U €€
pOJib B Pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

Pemath crepeomeTpuueckue 3agauu
Ha J0Ka3aTeJIbCTBO MAaTEMAaTHUYECKHUX
OTHOILICHUM, HaXO0XXICHUE
F€OMETPUYECKUX BEJIMYMH (JIJIMH, YIJIOB,
mommaaei, o0bEMOB).

HUcnoan3oBars pelLIeHun
CTEPEOMETPUUYECKUX 3a1a4
MJIaHUMETpUUYeCKUe (HaKThl U METOIBI.

IIpoBoaANTH JIOTUYECKU KOPPEKTHBIC
JIOKA3aTeNbHbIE  PACCYXICHUS  MpHU
peLIeHUN CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

npu

CpaBHI/IBaTb H aHAJIU3UPOBATDH
PCAJIBHBIC CUTyaluun 151 BBISABIIATH
BO3MOKHOCTb €€ MOICIIMPOBAHHUA Ha
SA3BIKC TCOMCTPUHU.

MopenupoBath pealIbHYI0
CUTyallMl0 Ha S3bIKE TCOMETPHUH U
HcceJIe0BaTh TOCTPOCHHBIE MOJIENH, B

TOM YHCJIE€ HM C HCIOJb30BAaHUEM
anmnapara ajareOphi.
Hcnoab3oBaTh KOMIIBIOTEPHBIE

POrpaMMBbl IIPH PELICHUU 3a]1a4.

Honyuars npeacTaBJIeHHe 0
r€OMETPUM KaK O pa3BUBAIONIEHCS
HAayKe, MCCICAYIOIIEH OKPYXKaroIIU
MHD, CBSI3aHHOM  C  peallbHBIMU
o0OBbEeKTaMH,  TIOMOTAIIeH  PEenInuTh
pEaJIbHBIEC KU3HEHHBIE CUTYyallud O POJIU
CTEPEOMETPUH B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUI
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IHoypounoe niianupoBanue TEOMETPHA, 10 kaace

(34 B Hene10, 34 yueOHBbIX HeeId, UTOro — 102 )

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeomerpuio -234

1 1 neoens OcHoBHbIE NTpaBUiia H300paKEHNS HA PUCYHKE TUIOCKOCTH, TTapaJuIeTbHBIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.

2 [TonsTus crepeoMeTpun: TOUKa, MpsiMasi, MIOCKOCTh, TPOCTpaHCcTBO. OCHOBHBIE
paBwia H300paKCHUS HA PUCYHKE IUIOCKOCTH, MapauIeIbHBIX MPSIMBIX
(oTpe3koB), cepeuHbI OTpE3Ka.

3 [TonsTus: mepecekaromuecs MI0OCKOCTH, MEPeceKaronuecs mpsMas 1 MI0CKOCTh;
MOJTYTIPOCTPAHCTBO.

4 2 neoens [TonsTus: mepecekaromuecs MI0OCKOCTH, MePeceKaronuecs mpsMas 1 MI0CKOCTh;
MOJTYTIPOCTPAHCTBO.

5 MHororpaHHuKH, n300pakeHue MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (hUTyp,
HECYIIIECTBYIOIINX OOBEKTOB.

6 MHororpanHukd, H300paKEeHWE TMPOCTEUINX  MPOCTPAHCTBEHHBIX  (GUTYD,
HECYIIECTBYIOIINX OOBEKTOB.

7 3 neoensa AKCHOMBI CTEpPEOMETPUH U TIEPBBIC CIEACTBHUS U3 HUX.

8 AKCHOMBI CTEpEOMETPUH U TIEPBBIC CIEACTBHUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U NIEPBbIE ClIeACTBHUS U3 HUX. CriocoObl 3a1aHus
MPSIMBIX U TUTIOCKOCTEH B IpocTpaHcTBe. O003HAYCHUS TIPSIMBIX M IFIOCKOCTEH.

10 4 neoensa N300paxkenue ceueHnii nupamMubl, Kyoa U Mpu3Mbl, KOTOPBIE IPOXOAST Yepe3 UX
pebpa. N3obpaxkeHnue mepeceueHus MOTYYCHHBIX IUIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CEUEHUH pa3HBIMU [IBETAMH.

11 N300paxkenue ceueHuii nupamMubl, Kyoa u Ipu3Mbl, KOTOPbIE IPOXOISAT Yepes UxX
pebpa. M3o0pakeHue nepeceyeHus MOJYyYEHHBIX IUIOCKOCTel. PackpamivBanue
MOCTPOCHHBIX CEUYEHUI pa3HbIMU IIBETAMU.

12 N3o00paxkenue ceueHuii nupamMubl, Kyoa u Mpu3Mbl, KOTOPBIE IPOXOAST Yepe3 UX
pebpa. M3o0pakeHue nepecedeHus MOJYy4EHHBIX IUIOCKOCTel. PackpamnBanue
MOCTPOCHHBIX CEUYEHUI pa3HbIMU IIBETAMHU.

13 5 nedens N3o00paxkenue ceueHnii nupaMubl, Kyoa u MpU3Mbl, KOTOPBIE IPOXOIST Yepe3 UX
pebpa. M300paxkenue mepeceueHus: MOTYYCHHBIX IIOCKocTel. PackpamvBanue
MOCTPOCHHBIX CEYEHUI pa3HBIMU [IBETAMHU.

14 Meron cnenoB A HOCTPOEHUSI CEYEHU.

15 Merton cinenoB it nocTpoeHus ceyeHuid. CBOMCTBA MEPECEUCHU NPSIMbIX U
IIJIOCKOCTEM.

16 0 nHedens Merton cinenoB it nocTpoeHus ceyeHuid. CBOMCTBA MEPECEUEHH NPSIMbIX U
IIJIOCKOCTEM.

17 [TocTpoenne ceuenuit B mupamue, kyoe mo TpeM Toukam Ha pedpax. CozmaHue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh I11ar0B MOCTPOEHUSI.

18 [TocTpoenne ceuenuit B mupamue, kyoe mo TpeM Toukam Ha pedpax. CozmaHue
BBIHOCHBIX YEPTEXKEN U 3alHUCh Iar0B MOCTPOCHUS.

19 7 neoens [TocTpoenue ceuenuit B mupamuje, Kyoe mo TpeM Toukam Ha pedpax. Co3manue
BBIHOCHBIX YEpTEXKEH U 3alHCh Iar0B MOCTPOCHUS.
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20 [TocTpoenue ceueHuit B mupamuie, Kyoe mo TpeM Toukam Ha pedpax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aIIUCh 1Iar0B [IOCTPOEHUSI.
21 [ToBTOpEHUE TUTAHUMETPHHU: TEOpEMA O TIPOTIOPLIUOHANBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB.
22 8 neoena [ToBTOpeHue mranumerpuu: Teopema Menenas. PacueTsl B cEUeHUsAX Ha
BBIHOCHBIX yepTexax. McTtopus pa3BuTHs IUIaHUMETPUN U CTEPEOMETPUH.
23 KonTpoabHnas pabora Nel «Axkcunombl crepeomerpun. CeveHusn»
B3anMHoe pacnosio:keHne NpsiMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacrnonioskeHue npsMbIX B IpocTpaHcTBe. CKpeBaroniuecs IpsaMble.
[Ipu3naku ckpenuBaromuxcs npsameix. [lapanenbHbie npsMble B IPOCTPAHCTBE.
25 9 neoens Teopema o CylecTBOBaHUY M €IMHCTBEHHOCTH MPSAMON MapAIIIETbHON JTAHHON
MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA M HE Jiexkallleld Ha JaHHOU
npsiMoii. JleMMa o nepeceueHuu napauienbHbIX MPSIMBIX JIOCKOCTHIO.
26 [TapannenbHOCTB Tpex NpsIMbIX. Teopema 0 Tpex napauieabHbIX MpsAMBIX. Teopema
0 CKpELIMBAIOIINXCS TPSIMBIX.
27 [TapamnensHO€ IpoekTupoBanue. OCHOBHBIE CBOMCTBA MAPAJIIIEIEHOTO
npoexkTupoBanus. M3o0paxeHue pasHbx GUTYp B MapajuieIbHON MPOEKILINH.
28 10 [lenTpanpHas IpoeKIus. YT0oJI C COHAPaBICHHBIMUA CTOPOHAMH. YTOJ MEXKIY
HeOens MPSMBIMH.
29 3amaun Ha JOKA3aTeNbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIONOKEHUEM
MPSIMBIX B TIPOCTPAHCTBE.
IapajuieJibHOCTH NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE — 84
30 [ToHsTHA: MapaJUIeNbHOCTh NPSMOM U IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapaJJIEIbHOCTU MPSAMOU U TNIOCKOCTH. CBOKCTBA MAPATIIETLHOCTH MPSIMOU U
MJIOCKOCTH.
31 11 l'eomerpuueckue 3amauu Ha BBIUMCICHHE M JIOKA3aTElIbCTBO, CBSI3aHHBIC a
Heodens NapauIeIbHOCTBIO MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
32 [TocTpoenue ceueHus, MPOXOAIIETO Yepe3 JAHHYIO MPSIMYIO Ha YepTexKe U
napasuiesIbHOTO Jpyro npsiMoi. Pacuer oTHOIEHUH.
33 [TapannenpHas npoekus, IPUMEHEHHE AJIs IOCTPOCHUS CeUeHU Ky0a U
napasuienenunena. CBoiicTBa napasieienurea u Npru3Mbl.
34 12 [Mapannensubie miockoctu. [Ipu3Haku napamieaTbHOCTH IBYX IJIOCKOCTEH.
35 Hedens Teopema o mapanieabHOCTH U €MHCTBEHHOCTH IJIOCKOCTH, MIPOXOISIICH depe3
TOUKY, HE TPUHAJJICKAIIYIO JAHHON MIIOCKOCTHU U CIIEJICTBUS U3 HEE.
36 CBoiicTBa nMapasiesbHbIX TUIOCKOCTEN: 0 MapaieIbHOCTH IPSAMBIX MepECeUCHUS
U MIEPECEUCHUH ABYX MapauIeIbHBIX JIOCKOCTEH TPEThEH.
37 13 CBoiicTBa mapajieNIbHBIX MJIOCKOCTEH: 00 OTpe3Kax MapajielbHbIX MPSIMBIX,
Heoens 3aKJIFOUYEHHBIX MEK/y TapayIeIbHBIMU IUIOCKOCTSIMM; O IIEPECEUEHUU TPSAMOI C
JBYMsI TApaJJIENbHBIMU TUIOCKOCTSMM.
IlepneHIMKYIAPHOCTD NPSAMBIX M IJIOCKOCTEH B POCTPAHCTBE — 254
38 IToBTOpenue: Teopema [udaropa Ha MIOCKOCTH.
39 [ToBTOpEHUME: TPUTOHOMETPHUS MPSIMOYTOJIBHOIO TPEYTOJIBHUKA.
40 14 CBoiicTBa Ky0a U IPSIMOYT'OJILHOTO Mapauieenurnea.
41 Heodens Brruncnenue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM MapajlieNenuIesie.
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42 [lepneHUKYIAPHOCTE IPSIMOM M IIOCKOCTH. [IpH3HaK meprneHIMKyISpHOCTH
IIPSIMOM U TUIOCKOCTH.
43 15 [lepneHUKYIAPHOCTE NPSIMOM M IIOCKOCTH. [IpH3HaK meprneHIMKyISpHOCTH
Heoens MPSIMOM U TIOCKOCTH.
44 TeopeMa o0 CylIeCTBOBAHUU U €AUHCTBEHHOCTH IIPSAMOM, ITPOXOIAILEH Yepes3
TOYKY IPOCTPAHCTBA U NEPIEHIUKYISPHOM IJIOCKOCTH.
45 [1nockoctu ¥ neprneHUuKyISIPHbIE UM MIPSIMbIE B MHOTOTPaHHHUKAX.
46 16 [1nockoctu ¥ nepreHUKyISIPHbIE UM MIPSIMbIE B MHOTOTPaHHUKAX.
47 Heldens [lepnennukynsap u HaknoHHasl. [locTpoeHne neprieHAUKYIsIpa U3 TOUKHA Ha
IPSAMYIO.
48 [lepnennukynsap u HaknoHHas. [locTpoeHne neprneHAuKyIsipa U3 TOUKU Ha
MPSIMYIO.
49 17 Teopema o Tpex neprneHAUKYIsApax (Mpsmas U oOpaTHas)
50 neoens Teopema o Tpex nepreHAUKYIApax (Mpsmas U oOpaTHas)
o1 VYros MeXay CKpeIUBaOIUMHUCS NPSIMBIMU.
52 18 [Touck nepneHAUKYISIPHBIX NPSAMBIX C TIOMOIIBIO EPHIEHIUKYISIPHBIX
Helens IIJIOCKOCTEH.
53 OpToroHaIFHOE TPOCKTHPOBAHNE.
54 [Toctpoenne ceuenuii KybOa, MHpPU3MBI, NPABHJIBHON MUPaMHUAbI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH.
55 19 [TocTpoenue ceuenuii KybOa, HpPU3MBIL, NPABHIBHON MUPaMHUAbI C TOMOIIBIO
Heoenn OPTOTOHAJILHOM MPOEKIINH.
56 CuMMeTpHs B MPOCTPAHCTBE OTHOCUTEIBHO TNIOCKOCTH. [I0cKOCTH cuMmeTpuii B
MHOTOTPaHHHUKaX.
57 [Ipu3Hak neprneHIMKyISIpPHOCTH MPSMOM U TUVIOCKOCTH KaK CJIECTBUE CUMMETPUH.
58 20 [IpaBunbHBIE MHOTOTPAaHHUKHU. PacuéTt paccTosHUN OT TOUKH JI0 MIIOCKOCTH.
59 Heodens [IpaBunbHBIE MHOTOTpAaHHUKHU. PacuéTr paccTosHUN OT TOUKH JI0 MIIOCKOCTH.
60 CriocoObI OMyCTUTh MEPHEHIUKYIISAPbl: CHMMETPHUSI, CABUT TOUKH IO
napasuieIbHON MPSIMOM.
61 21 CrBur 1o HenapaieabHON NPSAMOM, U3MEHEHUE PACCTOSHUM.
62 Heoens KonTtpoabnas padora Ne 2 «B3auMHoe pacioJiokeHue NPSIMbIX U MJIOCKOCTeH
B IIPOCTPAHCTBE)»
Yrabl u paccrosinust — 164
63 [ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B
POU3BOJIBLHOM TPEYroJIbHUKE, TeOpeMa KOCUHYCOB.
64 22 [ToBTOpEHUE: YrOa MEX Ay CKPEIIMBAOIIMMHUCS MPSIMBIMU B IPOCTPAHCTBE.
65 Heodens I'eoMeTprueckre METOABI BEIUMCIIEHUS YIila MEXAy IPSIMBIMU B
MHOTOTPaHHHUKAX.
66 JIByrpanssbiii yros. CBONCTBO JMHEMHBIX YIVIOB ABYTPAHHOTO yIJa.
67 23 [lepnennukynsapHsle I0CKOCTH. CBOMCTBA B3aMMHO MEPIEH IUKYIIPHBIX
Heodens IJIOCKOCTEH.
68 [Ipu3Hak nepneHauKyIsIpHOCTH IUIOCKOCTEN; Teopema O INpsAMOMl IepecedeHust

ABYX IUIOCKOCTEN NEPNCHANUKYIAPHBIX TpeTBefI IIJIOCKOCTH.
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69 [IpsimoyromnpHbIi apaenenumes; Kyo; U3MepeHHsi, CBOMCTBA IIPSIMOYTOJIbHOTO
napasuieienumnena.
70 24 Teopema o quaroHanu NpsIMOYroJbHOTO MapajljiesieNuIeaa U CIeACTBUE U3 HEE.
71 Heldens Crepeomerpuueckue U MPUKIAJHBIE 3alauyd, CBA3aHHBIE CO B3aMMHBIM
PacroJIOKEHUEM NPSAMBIX U IIIOCKOCTEH.
72 [ToBTOpEHUE:  CKpEIIMBAIOLIMECS  MOpPSMbIE, NapajUIeIbHbIE IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHUKAX.
73 25 [Tapa mapauieNbHBIX IUIOCKOCTEH Ha CKPEIIMBAIOIIMXCA MPSAMBIX, PAaCCTOSHUE
Heldens MEXTy CKPEITUBAIOIIUMUCS TPSIMBIMU B ITPOCTHIX CUTYAITUSIX.
74 PaccrostHue oT TOUKHM 10 TJIOCKOCTH, PACCTOSTHUE OT HPAMOIL J10 MIIOCKOCTH.
75 Borunicnenue paccTossHUN MEXy CKPEIIMBAIOIIMMHUCS MIPSMBIMU C TOMOIIIBIO
MEPIEHIUKYISIPHOM IIIOCKOCTH.
76 26 TpexrpaHHblil YroJ, HEpaBEHCTBO Ui TpeXrpaHHbIX yrioB. Teopema [lugaropa,
Heoens TEOPEMbI KOCUHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO YIIa.
77 DNeMEeHTHI ChepUUeCKON TeOMETPUHN: T€OIe3MUECKHE IMHUU Ha 3emIIe.
78 KontpoabHasi padora Ne 3 « Y116l M pacCTOSHUSD
MHororpaHHuku - 74
79 27 CucremaTu3zanus 3HaHUH « MHOTOIpaHHUK U €T0 JIEMEHTHI»
80 neoens [Inpamuia. Bunel nupamua. [IpaBriibHas nupamuia.
81 [Ipusma. [IpsimMas n HaknoHHas npusMsl. [IpaBunbHas npusma.
82 28 [Ipsimoii napasuienenune, NPsSMOYToJIbHBIN Mapajuienenunes, Kyo.
83 Helens Brinyknsie MHOTOrpanHuku. Teopema Ditnepa.
84 Brinykneie MHOrOorpannuku. Teopema Oitniepa. [IpaBuiibHbIE M IOTYTIPAaBUIbHBIE
MHOTOTPaHHUKH.
85 29 KonTtposibHas padora Ne 4 «K MHOrorpaHHUKN»
Helens
BekTopsl B npocTpancTBe — 10 u
86 [lonsiTue BeKTOpa Ha IVIOCKOCTH U B IPOCTPAHCTBE.
87 CymMa BEKTOPOB.
88 30 Pa3HocTh BEKTOPOB.
89 Hedens [IpaBuno napasuienenuiena.
90 YMHOXEHUE BEKTOpa Ha YUCIIO.
91 31 Pa3noxxenue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHOM IJIOCKOCTH.
Heldens
92 CkansipHO€ IpOU3BEICHNUE.
93 Beruncnenue yria Mex1y BEKTOpaMH.
94 32 [Ipocreiimme 3a1aum ¢ BEKTOpaMU.
95 Heodens [IpocTeiiime 3ajauu ¢ BEKTOPaMH.
IToBTOpEeHuUe, 00001IeHNeE U CHCTEeMATH3alUs 3HAHUI — 34
96 O06o06uieHne U cucreMartu3alys 3HaHUN «B3anMHOe pacrosiokeHue NpsMBIX U
IUIOCKOCTEHN B IPOCTPAHCTBE»
97 O6o006m1eHne 1 cucreMaTu3anus 3HaHui «MHOTOTrpaHHUKH»
98 33 Htoroas KoHTpoJsbHas paboTa
Hedens
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Pezepe — 4 u.

HUTOI'O - 1024

IHoypounoe niianupoBanue TEOMETPHA, 11 kaace

(34 B Hene110, 34 yueOHBIX Heeu, UTOro — 102 )

Ne ama Tema ypoka
wn | [Tan Dakm
AHajqMTHYeCcKas reomerpus - 154

1 [ToBTOpenue temsl «KoopauHaTel BEKTOPA HA INIOCKOCTH U B IPOCTPAHCTBE)

2 [ToBTOpenue Tembl «CKaJIIpHOE MPOU3BEIEHUE BEKTOPOBY

3 [ToBTOpeHue Tembl «BorrunciaeHus yriia Mexay BEKTOpaMU B TPOCTPAHCTBE»

4 [ToBTOpEHUE TEMBI «YpaBHEHHE MPSAMOM, MPOXOAIIEH Yepe3 ABE TOUKH

5 YpaBHEeHHE IIOCKOCTH, HOpMallb, ypaBHEHHE MIIOCKOCTH B OTPE3KaX.

6 YpaBHEHHE IIOCKOCTH, HOpMallb, ypaBHEHHE MIIOCKOCTH B OTPE3Kax.

7 BektopHoe nmpousBeneHue.

8 JIuHeiHbIe HepaBeHCTBA, IMHENHOE MPOTPaMMHUPOBAHHE.

9 JIuHeiHbIe HepaBeHCTBA, IMHENHOE MPOTPaMMHUPOBAHHE.

10 AHanuTU4YeCcKrne METObl pacu€Ta yriia Mexay NpsMbIMU B MHOTOTPaHHHUKAX.

11 AHanuTU4YeCcKrne METObl pacu€Ta yriia Mexay NpsMbIMU B MHOTOTPaHHHUKAX.

12 dopmya pacCTOSIHUSA OT TOUKH JI0 TUIOCKOCTU B KOOPMHATAX.

13 Haxosxnenne pacCTosIHUI OT TOYKH JI0 TFIOCKOCTH B KyOe€.

14 Haxosxienne paccTostHUM OT TOUYKHU A0 MJIOCKOCTH B ITPaBUIIbHOM MUPaMHJIE.

15 KonTtposibHas padora Ne 1 «AHaJMTHYECKAs] TeOMeTPHUsD»

IToBTOpEHUe, 00001IeHHe ¥ cucTeMaTH3alus 3HAHUN «MHororpanHuku. CedeHnsi MHOTOTPAHHUKOBY» —
154

16 CeueHrs MHOTOI'PAHHUKOB: CTaHJAPTHBIE MHOTOI'PaHHUKH.

17 CeueHnss MHOTOTPaHHUKOB: METOJ CJIEIOB.

18 CeueHurss MHOTOIPAaHHUKOB: CTaHAAPTHBIE ITIOCKOCTH, MEPECEUEHUS NPSIMbIX U
IJIOCKOCTEH.

19 [TapannenpHble psMbI€ U IIJIOCKOCTH: MTAPAJUIECIIbHbBIE CEUYEHUSI.

20 [TapannenpHble NpsIMbIE U INIOCKOCTHU: PACYET OTHOLIEHUH.

21 [TapannenpHble psMbIE U IIIOCKOCTH: YIJIBI MEXAY CKPEIIMBAIOIIUMUCS
HPSIMBIMHU.

22 [lepnenquKkynsipHbIE IPSIMBIE U MNIOCKOCTU: CTAaHAAPTHBIE MAPbI
NEePHEHANKYIAPHBIX TUIOCKOCTEH U MPSAMBIX, CHAMMETPUU MHOTOTPAHHUKOB.

23 [lepnenqukynsipHbIE TPSAMBIE U TIJIOCKOCTH: TEOPEMA O TPEX MEePIEHAUKYISIpax.

24 [lepnenqukynsipHbIE NPSAMBIE U TUIOCKOCTH: BEIYUCIEHUS JUIMH B
MHOT'OIPaHHUKAX.

25 [loBTOpeHue: TUIOMAAW  MHOTOYTOJBHUKOB,  (OpMynsl  Uis  TUIOIIAJICH,

co0o0paxeHus 1mo100usl.
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26 [loBTOpEeHMe: TUIOMAAW  MHOTOYTOJBHUKOB,  (OpMynbl Ui TUIOINAJICH,
CO00paxeHus Mo100usl.

27 [loBTOpEeHMe: TUIOMAAW  MHOTOYTOJBHUKOB,  (OpMynbl Ui TUIOINAJICH,
CO00paxeHus Mo 100usl.

28 [Inomaau cedyeHnit MHOTOTPAHHUKOB: IUJIOLIAIU MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpakKeHMsI O100usl.

29 [l1omanyu cedeHuid MHOTOTPAaHHUKOB: TUIOLIAINA MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakKeHMsI 0100usl.

30 KontpoabHnas padora Ne 2 «IloBropenne: Muororpanauku. Ceyenus
MHOIOTPAHHUKOBY

O0bém MHOrOrpanuuka — 174

31 O6bem Tena. O6beM MPSMOYTOJIBHOTO Mapaljie/ieuIea.

32 3anauu 00 yIBOCHUM Ky0a, 0 KBaJpaType KyOa; O TPUCEKIIUU yTiia.

33 CrepeoMeTpHueCKHe 3a]auH, CBSI3aHHBIE ¢ 00BEMOM TPSMOYTOJIBHOTO
napasuiesienumnesa.

34 [MpuknanHeie 3a1a9n, CBA3aHHBIE C BEIYUCICHHEM 00beMa TPSMOYTOIBHOTO
napasuiesenumnena.

35 O0BeM MpsIMOi TIPU3MEL.

36 CrepeoMeTpHYeCKHE 3a1a9H, CBI3aHHBIC C BEIYHCICHHEM 00BEMOB ITPSIMOK
TIPU3MEL.

37 [Tpuknamaeie 3a1a9n, CBSI3aHHBIE ¢ 00BEMOM MPSAMOU TIPU3MBI.

38 Brruncienne 00bEeMOB Tel C TMOMOINBIO ompeseneHHoro wuHrerpaia. Oobem
HAKJIOHHOM MPU3MBI.

39 Brruucienue 00bEeMOB Tel C TMOMOINBIO ompeseneHHoro wuHrerpaia. Oobem
HAKJIOHHOMW MUPaMHUIBI.

40 ®opmyna oobema nupaMusl. OTHOLIEHHE 00BEMOB MUPAMUJL C OOLTUM YTIIOM.

41 ®opmyna oobema nupaMupl. OTHOLIEHHE 00BEMOB MUPAMUJL C OOLTUM YTIIOM.

42 CrepeoMeTpHrueckue 3a7auu, CBsI3aHHbIE C BEIYUCICHHEM 00BEMOB HAKIIOHHOU
IPU3MBI.

43 CrepeoMeTpHryuecKue 3aJ1aui, CBSI3aHHbIE C 00beMaMy MUPAMUJIbI.

44 [Ipuknanueie 3agauu 1o reMe «OObEMBI TeND», CBSI3aHHBIE C 00HEMOM HAKIIOHHOM
MPU3MBI.

45 [Ipuknanueie 3agaun 1o TeMe «OObEMBI TeN», CBSI3aHHBIE C 00BEMOM IMUPAMU/IBL.

46 [Ipumenenne 06beMoB. Briunciienne pacCcTOSIHUS 10 TIOCKOCTH.

47 KounTtpoJsbHas padora Ne 3 «O0beM MHOTOTpaHHUKA»

Tena Bpamenns — 244

48 Hunuaapudeckas IOBEPXHOCTh, 00pa3youe NUIHHAPUIECKON TTOBEPXHOCTH.

49 Humnap. Hpsamoii kpyrosoit nunusAp. [hnomans noBepXHOCTH IWIMHIPA.

50 Konunueckas moBepxHOCTh, 00pa3yromire KOHu4eckoil moBepxHocTH. Konyc.

51 CeueHne KOHyca MIOCKOCTbIO, MAPATUIETbHON MIIOCKOCTH OCHOBAHMSL.

52 YceuenHnslit konyc. 300pakeHue KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tnomaas G0KOBOM ¥ MOIHOM MOBEPXHOCTH KOHYCA.

54 [Tnomaas G0KOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA.
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55 CrepeoMeTpuieckue 3aqaud Ha JOKA3aTebCTBO U BBIYHMCIICHHE, MOCTPOCHUEM
CEUYEHU LIWIMHAPA, KOHYCA.

56 CrepeoMeTprdecKkue 3aqadd Ha JIOKA3aTeIhCTBO W BBIYUCIICHUE, MMOCTPOCHUEM
CEUYEHU LIWIMHAPA, KOHYCA.

57 [IpukiagHele 3a1a4u, CBSI3aHHBIE C LIWJIMHIPOM.

58 [puknanaeie 3a1a4n, CBSI3aHHBIC C ITHJIHHIPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsl u mapa ¢ IWIocKocThio. Kacanue mapa u cdepsl
IUTOCKOCTRIO. By n300pakeHue mapa.

61 [Tepeceuenue chepsl u mapa ¢ IwWIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRI0. Buj 1 m300pakeHue mapa.

62 VYpasuenue chepsl. [Lnomans chepsl u ee qacTen.

63 Cummetpus cdepsl U mapa.

64 CrepeoMeTpHudecKkre 3a7aud Ha JJOKa3aTeIbCTBO M BRIYUCIICHHUE, CBSI3aHHBIC CO
cdepoil u mapom, IOCTPOECHUEM UX CEYEHUH TUIOCKOCTHIO.

65 CrepeoMeTprdYecKkre 3aJa4d Ha JIOKA3aTeIbCTBO M BBIYMCIICHUE, CBS3aHHBIC CO
cdepoil u mapom, IOCTPOSHUEM UX CEYCHUH TUIOCKOCTHIO.

66 [Ipuknagaeie 3a1a49u, CBsI3aHHBIE CO CHEPON U ITAPOM.

67 [ToBTOpEHUE: OKPYKHOCTP Ha IJIOCKOCTH, BEIYHCIICHHSI B OKPY)KHOCTH,
CTaHJapTHBIE MTOJ00USI.

68 Pazymunbie KOMOWHAIIMY TEJT BPAIICHHS] 1 MHOTOTPAHHHUKOB.

69 3agaun no Teme «Tena u MOBEpPXHOCTH BPALCHUSI

70 3agaun no Teme «Tena u MOBEPXHOCTH BPALICHUSI

71 KonTtposibHas padora Ne 4 «Tejia 1 NOBEPXHOCTH BpallleHUsI»

ILnomaayu moBepxXHOCTH M 00BEMBI KPYIJIBIX TeJI — 94

712 O6bem mumHApa. Teopema 06 00beMe MPSAMOTO MUITMHAPA.

73 Brruncienue 00beMOB TeJT ¢ TOMOIIBIO OTNIpeiesieHHOTo nHTerpana. Oobem
KOHYCA.

74 [Tmomaamn G0KOBOM M TOJIHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTrprueckue 3aiauu, CBsI3aHHbIE C BEIYUCICHHEM 00BEMOB IIUIIMHPA,
KOHYCa.

76 [Ipuknanueie 3anaun 1o teme «OO0bEeMbl U TUIOMIAAN TOBEPXHOCTEH Tl

77 O6beM mrapa u mapoBoro cexropa. Teopema 06 ooveme mapa. [Tnomans chepsr.
CrepeoMeTpHrueckue 3a/1auu, CBSA3aHHbBIC C BHIYHCIECHHEM 00bEMOB I11apa,
[IAPOBOTO CETMEHTA U IIaPOBOTO CEKTOpA.

78 [Ipuknanueie 3anaun 1o TeMe «OO0bEeMBI TeN», CBA3aHHBIE C 00bEMOM IIapa U
wiomaapo ceppl. COOTHOIICHUS MEXAY IIOIIAIMU TOBEPXHOCTEHN U
00BEMamMu MOJOOHBIX TEIL.

79 ITonoGHsbIe Tena B mpocTpancTBe. Mi3MeHeHne o6bema IpH noA00uu.
CrepeomeTprueckue 3a7auu, CBSI3aHHbIE C BBIYUCICHHEM 00bEMOB TeIl U IJIOIIa IeH
MOBEPXHOCTEN.

80 Kontpoabnas padora Ne 5 «Iliomaam noBepxHoCcTH H 00beMbl KPYIJIbIX

TEJD»

JABukenus — Su
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81 JBmxenus npoctpanctBa. OtoOpaxenus. J[BmkeHus u paBeHCTBO (puryp.
OOm1me cBOCTBA IBMXKEHHH.

82 Bupl nBrKeHUI: TapasuIeNIbHbIN IEPEHOC, HEHTPAIbHASI CUMMETPUSL, 3€pKAJIbHAS
CUMMETPHSL, IOBOPOT BOKPYT TIPSIMOH.

83 [Ipeo6pazoBanus momoowus. [Ipsimas u chepa Ditnepa.

84 I'eomerpuyeckue 3a1auu Ha IPUMEHEHHE JBHKCHUS.

85 KonTpoabHnasi padora Ne 6 «BeKTOpBI B IPOCTPAHCTBE»

IloBTOpEeHUe, 00001IeHHe U cUcTeMAaTH3alusl 3HaHuil — 174

86 Oo6o06m1aroree MOBTOPEHUE NOHATHI 1 METOI0B Kypca reomeTpun 10-11 kinaccos,
cucreMaru3anus 3HaHuN: «[lapajieapHOCTh IPAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

87 Oo6o06maromee MOBTOPEHNE MOHITHI 1 MeTOI0B Kypca reomerprn 10-11 xiaccos,
cucTeMaTu3anus 3HaHui: «BeKTOphl B IPOCTPAaHCTBE»

88 Ob6o06maroree MOBTOPEHUE MOHITHI 1 MeTOI0B Kypca reomerprn 10-11 xiaccos,
cucTeMaTu3anus 3HaHui: «BeKTOphl B IPOCTPAaHCTBE»

89 Oo6o06maroree MOBTOPEHNE MOHITHI 1 MeTOI0B Kypca reomerprn 10-11 xiaccos,
cucremaTn3anus 3HaHui: «O0BeM MHOTOTPaHHUKa»

90 Oo6o06maroree MOBTOPEHUE MOHITHI 1 MeTOI0B Kypca reomerprn 10-11 xiaccos,
cucremaTn3anus 3HaHui: «O0BeM MHOTOTpaHHUKa»

91 Oo6o06maroree MOBTOPEHNE MOHITHN 1 MeTOI0B Kypca reomerprn 10-11 kiraccos,
cucreMaTu3anus 3HaHui: «Ilnommaau noBepXHOCTH U 0OBbEMBI KPYTJIBIX TEI»

92 O6o061maroniee NOBTOpEHNE MOHATUI U MeTOI0B Kypca reomerpun 10-11 kinaccos,
cucreMaTu3anus 3HaHui: «Inomaau noBepXHOCTH U 0OBbEMBbI KPYTJIBIX TEI»

93 HTorosasi KOHTpPoOJIbHAsI padoTa

94 HTorosasi KOHTpPoOJIbHAsI paboTa

95 [ToBTOpEeHuUe, 0600IICHNE U CHUCTEMAaTHU3aITUs 3HAHUH.

96 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

97 HcTopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

98 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B pPa3BUTUH COBPEMEHHBIX
WUH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

99 HcTopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B pPa3BUTUH COBPEMEHHBIX
UH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

100 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX
WUH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

101 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX
UH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHA.

102 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJib B pa3BUTHH COBPEMEHHBIX

HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Hil.

HTOI'O - 1024
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