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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo npeametry «['eomerpus» s obywarommxcs 10-x xmaccoB MBOVY «lllkoma Ne 76 umenn H.H.
YymakoBOil» Ha ypoBHE CpeJHEro OOIIero oOpa3oBaHUsl COCTAaBIIEHA HAa OCHOBE MOJOKEHUN M TpeOOBaHUN K pe3ylbTaTaM
OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTesIbHON Iporpammel, npeacrasieHHbIx B PI'OC COO, a taxxke ¢ yuéTom
denepanbHO paboueli mporpammel BocnuTanus 1 Konuenimu npenogaBanust yueoHoro npeamera «I'eometpusy.

['eomeTpus sBIsIETCSI ONHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHMs, TaK KaK 0OECIeUUBaET

BO3MOXKHOCTh M3YYEHHS JHUCIMIUIMH €CTECTBEHHO-HAYYHOW HAIMpPaBICHHOCTH U TMPEAMETOB TyMaHUTApPHOrO IIMKIIA.
[TockombKy JIOTHYECKOE MBIIUICHHUE, (PopMUpyeMOe MPH H3YYCHHH OOYJYaIOIIUMHKCS TIOHATHWHBIX OCHOB T€OMETPHUHU, TPH
JI0KA3aTeIbCTBE TEOPEM M IMOCTPOCHUH IETIOYKH JIOTHYCCKUX YTBEPKACHUHN TPU PEIICHUH T'€OMETPUUCCKHX 3a/1ad, YMCHHE
BBIJIBUTATh U ONPOBEPTaTh TUMOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCS MPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOT'O 1IUKJIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Ilens ocBoeHMsI MporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJaEHHOM YpPOBHE — pa3BUTHE WHIUBHIYaTbHBIX
CHOCOOHOCTEH, OOydaromuxcsi MpH W3YYCHHH TEOMETPHUM, KaK COCTaBISIONICH mMpeaMeTHoW obmactm «Marematuka u
nH(OopMaTHKa» yepe3 00eCrieYeHNE BO3MOKHOCTH MTPHUOOPETEHUS U UCTIONB30BaHMS 00Jiee rITyOOKUX T€OMETPUUECKHIX 3HAHUHT
U IEUCTBUH, CICIIM(PUIHBIX TEOMETPUM, U HEOOXOUMBIX ISl YCHEITHOTO MPO(PECCHOHATBLHOTO 00pa30BaHusl, CBI3aHHOTO C
MCIIOJIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHEIMU 3aJadaMHu Kypca T€OMETPUU Ha yriayOJ€HHOM YpOBHE, PACIIUPSIONMAMH W YCHJIMBAIOIMIUMH KYpPC
0a30BOr0 YPOBHSI, SIBJISIOTCS:

paciIMpeHne MpeCTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphl U (POPMUPOBAHME OCO3HAHUS B3aUMOCBSI3U
T€OMETPHUU C OKPYKAIOIIUM MHUPOM;

dbopMHupOBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax Kak O BAXKHEHUIINX MATEMAaTHYECKUX MOJEIX,
MTO3BOJISIONINX OIMMCHIBATh M M3y4YaTh Pa3HbIC SIBJICHUS OKPY)KAIOIIETO MUpPA, 3HAHWE MOHATHHHOTO amnmapara Imo pasaeiy
«CtepeomeTpus» yaeOHOTO Kypca TeOMETPHH;

dbopMupoBaHrE YMEHUS BIAI€Th OCHOBHBIMH IMMOHATUSIMH O TIPOCTPAHCTBEHHBIX (PUTYypax M X OCHOBHBIMU CBOHMCTBAMH,
3HaHWE TeopeM, GOpMYyJI U YMEHUE WX MPUMEHSTh, YMEHHUS JOKA3bIBaTh TEOPEMbI W HAXOJUTh HECTAHIAPTHHIE CIOCOOBI
pelIeHus 3a1ad;



dbopMHpoBaHrE YMEHHS PACIlO3HABAThH HA YEpPTEXKaX, MOJEISAX U B PEAIbHOM MUPE MHOTOTPAHHHUKHU M Tejla BpaIlEHUs,
KOHCTPYHUPOBATh FT€OMETPUUYECKUE MOJICIIH;

dbopMHupOBaHNE MOHUMAHHSI BO3MOXXHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHHSI MAaTEMaTUYECKUX TEOPHH, (hOpMHUpPOBaHUE
MOHUMAaHHS POJIM AKCUOMATUKHU IIPU POBENCHUU PACCYKICHUM;

dbopMHpoBaHrE YMEHUS BIAJAETh METOJIAMHU JJOKA3aTENIbCTB U aJTOPUTMOB PELICHUS, YMEHHS UX IPUMEHATb, TPOBOJIUTH
NIOKa3aTEIbHbIE PACCYXKICHUS B XOJI€ PELICHUS CTEPEOMETPUYECKHUX 3aJad M 33/ad C MNPAKTUYECKUM COAEpKaHUEM,
(dhopMupoBaHUE MPEACTABICHUA O HEOOXOAUMOCTH JOKA3aTEIbCTB MPU 0OOOCHOBAHUM MAaTEMATHUUYECKUX YTBEPKICHUNU U POITTU
AKCMOMAaTHUKH B TIPOBEACHUN JEYKTUBHBIX PACCYKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHME HMHTEIIEKTYAJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00ydYaromuxcs, Mo3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYEHHUIO TEOMETPHH;

dbopmupoBaHre (PYHKIHMOHAIBHOW T'PaMOTHOCTH, PEJIEBAaHTHON TEOMETPUM: YMEHHUS pacllO3HaBaTh MPOSBICHUS
r€OMETPUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEUW B PEalbHBIX >KMU3HEHHBIX CUTYAlMSX U MPU U3YUYEHUH APYTHUX
Y4EOHBIX MPEIMETOB, TPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOJICIMPOBAHUS PEeAJIbHBIX CUTYallUM, UCCIIEI0BaHUS
MTOCTPOCHHBIX MOJEJEH, MHTEPIPETALIMHU MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH cOJIepKaTeIbHBIMUA JUHUAMU Yy4eOHoro Kypca «['eometpusi» B 1011 kmaccax sBistotcsi: «lIpsimbie u
IJIOCKOCTH B MPOCTpaHCTBe», «MHororpaHHukmn», «Tena BpamieHus», «BekTopsl W KOOpAMHATHI B IMPOCTPAHCTBEY,
«/IBUXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo DI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATHUSIMU», PEICBAHTHBIMU T€OMETPUU Ha
yrayonéunom ypoBHe obOydeHuss B 10—11 kmaccax, OTHOCHUTCS KO BCEM COJEP)KATEIbHBIM JIMHHSIM Y4eOHOTOo Kypca, a
(dbopMHUpOBaHNE JIOTUUECKUX YMEHUN pachpenesisieTcss He TOJIBKO MO COMEPKATEeIbHBIM JUHUSM, HO M TIO TOJaM OOyYEHHS.
Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM OcBOeHHs DenepanbHOl paboueil mporpaMmel,
pacrpenieI€HHbIM 10 ToJlaM O0Yy4YeHHUsI, CTPYKTYPUPOBAHO TakuM 0Opa3om, 4ToObl KO BCEM OCHOBHBIM, NMPUHIIUITHATBLHBIM
BOIIpocaM OOydYaromuecs 0oO0pamaiuch HEOAHOKPATHO. OTO TMO3BOJIIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUYCCKUMU
MOHSATUSIMU ¥ HABBIKAMU TIOCIICIOBATENHHO U MIOCTYNATENHHO, C COOTIOACHUEM MPUHIIATIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00ydaronuxcsi, paciupsis 1 yriayosss e€, o0pa3ysi mpoUuHbIe
MHOECTBEHHBIE CBS3H.



[lepexo K U3yYEHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3narh ycioBus st auddepeHnmranud oO0ydeHus, MOCTPOCHHS WHIUBUAYATIbHBIX 00pPa30BaTENIBbHBIX MPOrpaMM,
o0ecneunThb yriiyOon€HHOe U3yuyeHIe TeOMETPUH KaK COCTaBIstoNIel yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYarOUIMXCSl K MPOJOJDKEHUIO HM3YYEHHS MaTeMaTUKu ¢ Y4ETOoM BbIOOpa Oynymieit mpodeccun,
oOecreunBasi MPeeMCTBEHHOCTb MEXKy OOIIUM U MPOPECCUOHAIBHBIM 00pa30BaAHUEM.

Ha u3ydenue yueOHoro kypca «I'eomeTpusi» Ha yriayosnéHHoM ypoBHe oTBoauTcs 102 vaca (3 yaca B HE/IEHO).



COIEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTb, MpOoCTpaHCTBO. lloHsTHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIIEIACTBUSA U3 HUX.

B3anmHOe pacrnonokeHue IMpsAMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMECS NIPAMBIE.
[Ipr3Haku CKkpemMBarOMMXCs NpsMbIX. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIEC NIPSMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MNPAMBIX, MAPAIUIETBHOCTh NPSIMOM M IUIOCKOCTH. [lapamienbHoe M LIEHTpaAIBbHOE
IpOeKTUpOBaHue, n300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapajyieIbHOIO NpoekTupoBaHus. M3o0paxenue ¢uryp B
[1apajuIeIbHOW IIPOEKILUU. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMM, YIOJI MEXIY NPSAMBIMU B IIpocTpaHcTie. [lapamnenbHOCT
MJIOCKOCTEH: mapalielibHbIe TII0OCKOCTH, CBOWCTBA MapauIeNIbHbIX MIocKkocTel. [Ipocreiinue mpocTpaHCcTBEHHbIE (DUTYPBI Ha
IJIOCKOCTHU: TETPAdIP, NapaJUIEIEIUIIE]T, TOCTPOCHUE CEYEHUN.

[leprieHIUKYISAPHOCTh ONPSIMOM M TUNIOCKOCTH: NEPNEHAUKYISPHBIE IPSMBIE B IMTPOCTPAHCTBE, MPSAMBIE MapAJUIEIbHbBIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TeOpeMa O MpsIMOM
NEPHEHANKYJIAPHOH MII0CKOCTH. OpTOrOHaIbHOE NPOEKTUPOBAaHKE. [IeprIeHANKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU J10
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKIUS (PUTrypbl Ha MIOCKOCTh. [lepneHAnKyISpHOCTh MIOCKOCTEN:
MIPU3HAK MEPIICHANKYJSIPHOCTH IBYX IIOCKOCTEN. Teopema o TpEX MepreHIuKYJIIApax.

VYTIabl B IPOCTPAHCTBE: YroJI MEXKAY IPSMOU U INIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIM yIroJl ABYIPAHHOI'O yIJIa.
TpéxrpanHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKUX YIJI0B MHOTOIpaHHOTO yria. CBOWCTBa IUNIOCKUX W JBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuUKH

Buapsl MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yronbHas npusma, NMpsMas U HAKJIOHHAs NPHU3MBI,
OOKOBas U MOJHAS MOBEPXHOCTH pu3MbL. [lapamienenunesn, npsMOyroJapHbINA apauieenunes 1 ero cBoiictea. Kpartuaiimme
NyTH Ha TIOBEPXHOCTH MHOTOrpaHHuka. Teopema JOinepa. [IpoctpanctBennas teopema I[ludaropa. [lupamuaa: n-yronpHas



nupamuia, NpaBuiibHas U yceu€HHast nupamuabl. CBoiicTBa pédep U OOKOBBIX TpaHel MpaBUiIbHON upamuabl. [IpaBunbHbIe
MHOTOTPAaHHMKHU: MpaBWiIbHAs TMpU3Ma M MpaBUIbHAs NHpPaMHUAa, MPaBUIbHAS TPEYrojbHas NHUpaMuAa U MNPABUILHBIN
TeTpa’ap, Kyo. [IpeacraBienue o mpaBUIbHBIX MHOTOIPAHHHUKAX : OKTa3Ip, TOAEKa3Ap U UKOCASIP.

Boluucienue »1eMEHTOB MHOTOIPAaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomanbs OOKOBOM MOBEPXHOCTH M MOJIHOM
MOBEPXHOCTH NPSIMOU MPU3MBI, IIIONIA/Ib OCHOBAHUHM, TeoOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM pu3Mbl. [Lnomans 60KoBoi
ITOBEPXHOCTHU Y MMOBEPXHOCTHU MPaBUIIbHOW MUPAMUJIbI, TEOPEMA O IIIOMIAU YCEUEHHON TUPaMUIbI.

CumMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM TMPABWIBHBIX MHOTOTPAHHUKOB. CHUMMETpHUSI B MNPaBUILHOM
MHOTOTPaHHUKE: CUMMETPUS MapajijieienuIe1a, CAMMETPUS IPABUIBHBIX MPU3M, CHMMETPUS TPABUIIBHOW MU PaMU/IbI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE U MPOTUBOMNOJIOKHO HANPaBJICHHbIE BEKTOPhl. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOpaMU: CIOXKEHUE U
BBIYMTaHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha yKciio. CBOMCTBa Cl0XKeHUs1 BEKTOpOB. CBoOMCTBa
YMHOKEHHSI BEeKTOpa Ha uucio. [loHsTue xoMmiuiaHapHble BeKTOphl. [Ipu3Hak koMmIuiaHapHOCTH TpEX BeKTOpoB. IIpaBuiio
napasuienenunena. TeopemMa o pas3ioKEHHMM BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMmoyrosibHas cuctema
KoopAuHaT B mpoctpancTBe. KoopauHatsl BekTopa. CBA3b MEXAY KOOPAMHATAMH BEKTOpPa M KOOPAMHATAMH TOYEK. YTOII
Mexay BekTopamu. CKaJasipHOE MPOU3BEEHNE BEKTOPOB.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS» (YIJYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK OOYYaIOIIETroCcsi KaK aKTHUBHOTO M OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOIO
oO0I1ecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKHUX OCHOBaX (DYHKIIMOHMPOBAHHUS DPA3IUYHBIX CTPYKTYp, SIBICHHM, MPOILEIYp
rpaXJIaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI U JIPYyroe), YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMM WHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCHUHUCKOU
MAaTEMATUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUWCKUX MATEMATUKOB U POCCUUCKOM MAaTEMATHYECKOM LIKOJIBI,
HCIIOJBb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MIOBEAECHUSI, CBSI3aHHOTO C NPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN HAYKU U JEATENBbHOCTIO YYEHOI0, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAsl SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeIICHUH,
pacCykJIeHUH, BOCOPUMMUYHMBOCTh K MATEMAaTUYECKUM ACIIEKTAM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSITh MaTEMAaTUUECKUE 3HAHUSI B MHTEpECcax 3JI0pOBOIo U 0€301macHOro oopas3a sKU3HH,
OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 3J0pPOBBIO (30pOBOE MHUTaHWE, COANIAHCHUPOBAHHBIM PEXUM 3aHITUH U OTABIXA,
peryispHas (Qu3nyeckas aKTHBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIIOPTHBHO-030POBUTEIHLHOM
NEATENBHOCTBIO;



6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWsS, WHTEpPEC K pa3iuuHbiM cdepam mpodhecCHoHaTbHOU
NESTETPHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW W €€ NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIiei
npodeccu U peann3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTHYE€CKOMY
o0pa3oBaHMI0O M C€aMOOOpPA30BaHMIO Ha MPOTSHKEHUM BCEM JKWU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAPABIECHHOCTH;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh HSKOJIOTHYECKOW KYJIbTYPhl, MOHUMAHHUE BIUSHUS COIMATIBLHO-DKOHOMUYECKUX TMPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM CpeJIbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MpoOieM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTUYEeCKUX 3HAHWM IS PEIIeHUs 3a/lad B 00JIaCTH OKpYKarolleh cpejibl, MIaHUPOBAHUE MOCTYIKOB U
OIIEHKH X BO3MOXHBIX IMOCIECTBUH ISl OKPYXKAIOIICH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM
MPaKTUKH, TOHUMAaHHE MAaTEMAaTHYECKON HAYKU KaK c(hepbl 4HeTOBEUECKOM AEATEIHHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUTS1 pa3BUTHS [IUBWIN3ALIMN, OBJIAJCHUE I3bIKOM MATEMATUKHA U MaTEMaTUYECKOUN KyJIbTYpPOil Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBJISITH TPOCKTHYIO U UCCIIEA0BATENBCKYIO ICITEILHOCTh HHIUBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AeMcTBU:

BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKM MAaTEMAaTHUYECKHX OOBEKTOB, MOHATHUNA, OTHOIICHHH MEXIY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTICHUS MMOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUA, OCHOBAHUS
7151 0000IIEHUS U CPAaBHEHU S, KPUTEPHUH TIPOBOJIUMOTO aHAIN3A,

BOCIIPUHUMATh, (OPMYIHPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHIIATEIIbHBIC, CIUHUYHEIC,
YacTHBIC U 00IIKE, YCIOBHBIC,



BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpEUHs B (pakTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKICHUSX, IPEATIaraTb KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUYMH;

JIeN1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIFOUEHUI
10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIPsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000OCHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BBIOMpPATh CHOCOO pemieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHHs, BbIOMpaTh Haubosee
MOAXO/SIINNA C YIETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HaHUA, (OPMYIHPOBATh BOIMPOCHI, (UKCUPYIOIINE
MPOTUBOpEYHE, MPOOJIEMy, YCTAHABIMBATh HCKOMOE U JAaHHOE, ()OPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3HUILIHIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, MCCIEOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00BEKTa, SIBICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXYy 00BEKTaMH, SBJIICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBaTh OOOOIIEHHS U BBIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHOIO HAOMIIOIEHNUS, UCCIIeI0BaHus,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000LIEHUH;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpoOIlecca, a TAKXKE BBIABUTATh MPEANOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UIUTHI HHGOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha BOIPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpPATh UHGOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CTPYKTYpUPOBaTh HHGOPMALIMIO, IPEJCTABISATH €€ B Pa3IMUHBIX (JopMax, WILTIOCTPUPOBATH TpaduiecKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUK IO CAMOCTOSATEIBHO COPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eiicTBHUSA



OO0menue:

BOCIIPUHUMATH U (hOPMYITUPOBATH CYKIACHHUSI B COOTBETCTBUH C YCIOBHUSAMU U IEISAMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIp@KAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TO XOAYy pCeIICHUS 3a7add,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYKICHHS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI, PEIIacMOM 3a/1a4, BEICKAa3bIBaTh
WJIey, HaIlleJIEeHHbIE Ha IIOMCK peIIeHUs, COMOCTAaBIATh CBOM CYXJICHHUS C CYXICHUSIMH JIPYTMX YYaCTHHUKOB JIHAJIOTra,
oOHapyXKUBaTh Pa3IMINEC U CXOJCTBO MO3UITNH, B KOPPEKTHOU (hopme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YNbTAThl PENICHUS 3a7add, SKCIEPUMEHTa, WCCIICIOBAHMS, MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATH
dbopmMart BBICTYIUICHUS ¢ YIETOM 3aJ1a4 MPe3eHTAIMU U OCOOCHHOCTEH ayTUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHHs 3a7add, BBHIOMPATh CIMOCOO pEIICHUS C y4E€TOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

BJIJIETh HABBIKAMH MO3HABATEIBHON pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBbIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
WX Pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS TMpoIlecca W Pe3ysibTara PelieHuss MaTeMaTH4eCKOn
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PELICHUH 33Ja4l, BHOCUTh KOPPEKTUBBI B ACSATEILHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa €U W YCJIOBUSM, OOBSCHITh MPUUYUHBI JOCTIKEHUS WU HEJOCTUKEHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOJUTH OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIECTBA KOMAHJAHOM M WHIWBHUIyaJIbHOW pabOThI MpHU pEIIeHUH Y4eOHBIX 3ajad,
OPUHUMATh 11eJIb COBMECTHOM N1€ATEeNbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThl, paclpeaesiTh BUAbl paldoT,
JIOTOBApUBATHCA, 00CYKAATh MPOIECC U Pe3yIbTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;



y4acTBOBaTh B TPYNIOBBIX popMax paboTsl (00Cyk1eHHs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U UHBIE), BHITOIHSITH
CBOIO 4aCTh PaOOTHI M KOOPIAUHUPOBATH CBOM JICUCTBUS C IPYTUMU YJIEHAMH KOMAaH/Ibl, OLICHUBATh KAUe€CTBO CBOETO BKJIAJa B
OOIIHI MIPOIYKT MO KPUTEPUSM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO ICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPHUHU IIPH PEIICHUH 3a]a4 U POBEICHUN MAaTEMATUYECKUX
pacCyKJIeHUN;

MPUMEHSATh aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUSA U3 HUX MIPU PELIEHUU T€OMETPUUYECKUX 3a]1aY;

KJIaCCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEM B MPOCTPAHCTBE, MPSMBIX U
IUIOCKOCTEN B POCTPAHCTBE;

CBOOOIHO OIEpPUPOBaTh MOHATUSIMHU, CBSI3aHHBIMU C YIJIaMHU B MPOCTPAHCTBE: MEXAY MPSAMBIMU B MPOCTPAHCTBE,
MEK1y IPSIMOM U TIJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUbl MHOTOIPAaHHUKOB (IIpU3Ma, TUpaMua, IpsSMOYTOJIbHBIN Napauieenune],
Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAs OCHOBAHUS ISl KIIAaCCU(UKALIH;

CBOOOJIHO OIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBINIOJIHATH MapajuieNIbHOE, IIEHTPATbHOE M OPTOTOHAJIBHOE MPOEKTUPOBaHUE (UTYyp HA IUIOCKOCTh, BBINOJHATH
n300pakeHust GUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3JIMYHbIMA METOAAMHU, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB
IPOCThIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH MJIOIIA/IA MOBEPXHOCTEW MHOTOTPAaHHUKOB (ITPU3Ma, MUpPaMUA), TEOMETPUUECKUX Tell ¢ MPUMEHEHUEM

(opmyun;



CBOOO/THO OTIEPHUPOBATH MOHITUSIMU: CAMMETPHUSI B IPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh CHMMETPUH, LICHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIIMIMHU BEKTOpPaM M KOOpJUHATAM B TIPOCTPAHCTBE;

BBITIOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

peliath 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTeMAaTHMUYECKMX OTHOIICHWN M HAaXOXJICHUE TC€OMETPUUYECKHX BEJIWYUH,
IIPUMEHS U3BECTHBIC METO/IbI IIPU PEIIEHUH MAaTEMATUYECKUX 3a4a4 ITOBBIIIIEHHOTO W BBICOKOT'O YPOBHSI CIIOKHOCTH;
MPUMEHATH MPOCTEUIIINE MPOTPAMMHBIE CPEICTBA MU SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUU
CTEPEOMETPUYECKUX 3314,

U3BJICKATh, IPEOOPA30BHIBATE U HHTEPIIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYypaX,
IIPEJICTABJICHHYIO HA YEPTEKAX U PUCYHKAX;

MPUMEHATH TIOJYYEHHBIC 3HAHUS HA NPAKTUKE: CPABHUBATh W AHAJIU3UPOBATH pPEAJbHbIC CHUTYallMH, MPUMEHSITH
M3YUYCHHBIC TTOHSTHS B MIPOIIECCE TTOMCKA PElIeHUs] MaTeMaTU4ecku c(hOpMyIUPOBAHHON MPOOIEMBbI, MOJETUPOBATh
peaAIbHBIE CUTYallUH HA S3bIKE TEOMETPHUH, UCCIIEA0BATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
MOHSATHUM M TEOpEM, armapaTa aareOphl, pemarsh TPaKTHICCKUE 3aa49H, CBI3aHHBIC C HAXO0XKICHHEM I'€OMETPUICCKUX
BCJIMYMH;

MMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTamax Pa3BUTHSI T€OMETPUM KAaK COCTaBHOM yactu (GyHIaAaMEHTa Pa3BUTHUS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

I[TPOTPAMME

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Kourpoubnbie IIpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
1C:YpoK - bubnnoteka
1 BBenenue B ctepeoMeTputo 23 1 MHTEPAKTUBHbIX MaTePUAN0B
(1c.ru)
JustMath Ha RUTUBE: 84 Bnaeo —
B3anMHOe pacnonokeHue npsmsIx B y
2 6 1 1 CMOTpEeTb OH/IaliH 1 becnaaTHo
MPOCTPAHCTBE
pocIp (25717048)
3 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN 8 FeomeTpua - Poccuiickan
B IIPOCTPAHCTBE 3/N1IeKTpOHHaA wkona (resh.edu.ru)
4 [leprieHAMKYIAPHOCTD NPAMBIX U o5 FeomeTpua - Poccuiickan
IIJIOCKOCTEMN B IIPOCTPAHCTBE 9/1eKTPOHHaA Wwkona (resh.edu.ru)
eomeTpuma - Poccuinckas
5 VYTiibl 1 paccTosTHUA 16 1 1
3/71eKTPOHHasA Wwkona (resh.edu.ru)
eomeTpua - Poccuinckas
6 MHororpanHuku 7 1 1
3/71eKTPOHHasA Wwkona (resh.edu.ru)
eomeTpua - Poccuinckas
7 BexTops!l B IpocTpaHcTBE 12
9/1eKTPOHHad wkoa (resh.edu.ru)
8 [ToBTOpeHue, 06001IeHNE 1 5 ) leomeTpua - Poccuickas
cUcTeMaTu3alus 3HaHUN 9/1eKTPOHHad wkoa (resh.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 102 5 3



https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://rutube.ru/u/justmath/
https://rutube.ru/u/justmath/
https://rutube.ru/u/justmath/
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663
https://resh.edu.ru/subject/17/?ysclid=m17cdtz2e3648759663

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUIJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBuIia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MiI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTy4YEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N3obpakenue ceueHuil nupamuisl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMU

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus




IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUeHUH.
CBoiicTBa niepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh 1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnoniokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannenbsHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢Gburyp B nmapayuieIbHON TPOSKITUH




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTBHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas npoexuusi, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAIIEH Yepe3 TOUKyY, He




MIPUHAJICHKALLYIO JTaHHOMW TIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa mapauiesIbHbIX IJTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUYCHUH TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue 1MH 0Tpe3KOB B KyOe U
IPSMOYTOJIBHOM INapajuleenumnese

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH U MepHeHANKYISIPHBIC UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKYIIpHbIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o TpEX nepHeHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o TpEx meprneHANKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSIMBIMH
[Tonck mepreHANKYISPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Obl OIyCTUTb MEPIEHAUKYIISAPHIL:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponsnas padora "B3aumHoe
PacrojoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY PAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napamienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napaJsenenuneaa

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U IPpUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpPCIIUBAIOIHECCH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAIOIHNUXCA NPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIITUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyalIUAX




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblii yroi, HEPaBEHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosiHus"

79

80

81

Cucremaru3ainus 3HaHUH
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[IpssMoit mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Oiinepa. [IpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU

85

KoHnTtponbnas pabora "MHororpanHHuKu"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio napannenenurnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHo€ NpoU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o011eHre u crucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 Wrorosast KoHTpOJIbHAS paboTa 1
102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHU 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




