


HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsieTCs OJHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs, TaK Kak
obecreyrBaeT BO3MOYKHOCTh H3YyYEHHUS AMCLUIUIMH €CTECTBEHHOHAY4YHOH HANpaBIEHHOCTH U IPEAMETOB
ryMaHUTapHOro 1ukia. IlockonbKy jloruueckoe MbllieHue, GopMupyemMoe npyu U3y4eHUU OOydarolMMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, IIPU JIOKa3aTelIbCTBE TEOPEM U IIOCTPOCHHUU LENOYKH JIOTMYECKHX
YTBEP)KICHUM IIPU PEIICHUU TIEeOMETPUYECKMX 3alad, yYMEHHE BBIABUIATH M OIPOBEPraTb TUIIOTE3BI
HEINOCPEACTBEHHO HCIIOIB3YIOTCS IPU PEIIEHUM 337a4 €CTECTBEHHOHAYYHOIO IMKJIA, B YaCTHOCTHU
¢bu3nIecKux 3a1ad.

Llenbs ocBOeHHUsi mMporpaMMmbl y4eOHOro Kypca «l'eoMeTpus» Ha yriiyONEHHOM YpOBHE — DPa3BHTHE
WH/IMBUYaIbHBIX CIIOCOOHOCTEH, 00yUYaIOMIMXCsl IPH U3yYSHUH T€OMETPHH, KaK COCTABIISAIONICH MPEIMETHOM
obnactu «MaremaTrka 1 HHPOpPMaTHKay yepe3 oOecrieueHre BO3MOKHOCTH TPUOOPETEHUS M MCIIOJIb30BaHMS
Oosiee IIyOOKHMX TI€OMETPHUUYECKUX 3HAHMM M JeHcTBUHM, cleNU(pHUUHBIX I'€OMETPHHM, U HEOOXOAMMBIX JUIS
YCIIEUTHOT0 NMPO(eCcCHOHAIBHOr0 00pa30BaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajjayaMu  Kypca TIEOMETpUM Ha YIIyOJIEHHOM YpOBHE, PpACHIMPSIOIIMMU U
YCWJIMBAIOIIKUMHU Kypc 0a30BOTO ypOBHS, SIBJISIFOTCSL:

® pacIIUpeHHe TMPEICTABICHUS O TEOMETPHHM KaK YacTh MHPOBOH KyJIbTypel U (popMupoBaHue
OCO3HAHUs B3aUMOCBS3M F€OMETPHUH C OKPYKAIOIIUM MHPOM,;

¢ hopMupoBaHue MpeAcTaBIEHUs O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX MaTeMaTHYECKUX
MOZEJISAX, MO3BOJISIIOIIUX ONUCHIBATh U M3Y4aTb Pa3HbIC SIBJICHUS OKPYKAIOLIETO MHUPA; 3HAHUE IOHATHUHHOIO
anmnapara 1o pasneiny «CrepeoMeTpush» IKOJIbHOIO Kypca F€OMETpUH;

e popMupoBaHrEe yMEHMs BIA/JE€Th OCHOBHBIMHM IOHSATUAMU O IPOCTPAHCTBEHHBIX (UIYpax M HX
OCHOBHBIMH CBOMCTBAaMU; 3HAHUE TEOPEM, GOPMYI U YMEHHE UX IPUMEHATh; YMEHUS JOKa3bIBATh TEOPEMBI U
HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHNUS 33134,

e (hopMHUpOBaHME YMEHHUS PACIIO3HABATh HA YEPTEKaX, MOJIENSAX U B PEAIbHOM MUPE MHOTOTPAaHHUKH U
Teja BPalleHUs]; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

¢ popMHUpoBaHUE TOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS MaTEMaTHUECKUX TEOPUH;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU MIPOBEAECHUH PacCy KICHUM;

e popMHUpoBaHUE yMEHMs BJaJe€Th METOJAMU JIOKA3aTEIbCTB W aJTOPUTMOB pPEIIECHUS; YMEHHUS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3ATEIbHBIE PACCYKIECHUS B XOJE PELICHUS CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
MIPaKTUYECKUM COJIepKaHueM; (OpPMHUpPOBAaHUE IMPEACTAaBICHUS O HEOOXOJUMOCTH JI0Ka3aTelNbCTB IPU
00OCHOBAaHMM MAaTEeMaTHUYECKUX YTBEPXKAECHUH U POJIM AaKCUOMAaTUKU B TMPOBEACHUU JEAYKTUBHBIX
pacCyXIEHHUI;

® pa3BUTHE M COBEPLICHCTBOBAHHME HMHTEIIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEHW OO0ydarolruxcs,
ITO3HABATEJIBHOW AKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS, HHTEPECa K U3YUYEHUIO
TE€OMETPUH;

¢ popMupoBanre (YHKIHOHAIBHONH TI'PAaMOTHOCTH, PEIEBAHTHOW TIE€OMETPUHU: YMEHHUS paclio3HaBaTb
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEaIbHBIX KU3HEHHBIX CUTYAIUsIX U
OpU  U3yYEeHUM JAPYruX Y4eOHBIX MPEIMETOB, TMPOSABICHHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEH,
MOJECIINPOBAHNUS PEAJbHBIX CUTYallMi, UCCIECAOBAHUS IIOCTPOCHHBIX MOJEINIEH, HHTEPIIPETALIUHU TOJTYYEHHBIX
pEe3yabTaTOB.

OcHOBHBIE coepkaTenbHble TUHUH Kypca «['eomerpum» B 10—11 kiaccax: «IIpsiMble u II0CKOCTH B
MIpOCTpaHcTBe», «MHOrorpaHHukn», «Tena BpameHus», «BeKTOpbl M KOOpAUHATBHI B MPOCTPAHCTBEY,
«/IBY>KEeHUS B IIPOCTPAHCTBEY.



ChopmynupoBannoe B DepepanbHOM TOCYyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE CPEIHEro
obmero oOpa3oBaHusi TpeOOBaHHE «YMETh OINEPUPOBATH TOHATUSMU», PEICBAHTHBIX TEOMETPUH Ha
yriy6néaaoM ypoHe o0yuenus B10—11 kimaccax, OTHOCUTCSI KO BCEM COACPKATEIBHBIM JTHHHUSIM YI€OHOTO
Kypca, a GopMHpoBaHHE JIOTUYECKUX YMEHUHN pacrpeaensieTcsi He TOJIbKO MO COAepKAaTeNbHbIM JIMHUSAM, HO U
no rogam oOydenus. CoaepkaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yJibTaTaM OCBOCHHUS
denepanbHOl pabouell HporpaMMmbl, paclpeaeaEHHbIM MO TrojJaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BompocaMm oOydaromuecss o0pamainch
HEOJIHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh OBJIAJICHUE TEOMETPUYCCKHUMH MOHATHSAMH U HaBBIKAMH
MOCIIEZIOBATEIbHO M TIOCTYIATENBHO, C COOJIOJICHHEM TPUHIUIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHHSA
BKJIFOYATh B OOIIYIO CHUCTEMY F€OMETPUUYECKUX MPEICTABICHUM OOYdYaIONIUXCs, paciiupss U yriayomss eg,
o0pa3yst MPOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexo K M3y4EHUIO TEOMETPHH Ha YTITyOJIEHHOM yPOBHE IMTO3BOJISIET:

— co3/1ath ycioBus ans quddepeHnuanuu o0yueHus, IOCTPOCHUS UHIMBUYaJIbHBIX 00pa30BaTEIbHbIX
nporpaMM; obecredyuTh yriayOiaEHHOe HU3y4YeHHE T€OMETPUU KaK COCTaBIIAIOIIEeH y4eOHOro mpeamMera
«Maremarukay;

— HOJITOTOBUTH OOYYaIOLMXCA K MPOAODKEHUI0 M3YUYEHHS MaTeMaTUKH C y4€ToM BbIOOpa Oymyrieit
npodeccuu, obecrneynBasi IPEeMCTBEHHOCTh MEXKAY OOIIKUM U TPOo(eCCHOHATBLHBIM 00Pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

B VYuebGHOM muiaHe Ha u3yuyeHue yriryOia€HHOro kypca reomerpuu B 10—11 kmaccax oTBOAMTCS HE
MeHee 3 yuyeOHbIX 4acoB B HEAEI0 B TEUEHHME Ka)JI0ro roja oOydeHUs, BCEro 3a JiBa roja o0y4yeHHs — He
MeHee 204 yueOHBIX YacoB.

IlnannmpyemMble npeaMeTHble pe3yJbTaThbl OCBOCHHUsl (enepanbHoil padoueil mporpamMmsbl (IO
rogaMmo0y4eHnus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha ypOBHE CpeIHEro 00Iero o0pa3oBaHusl TOKHO
o0ecreunBaTh TOCTUKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 knace

e (CB00OAHO ONMEPUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPEOMETPHUH MPU PELICHUH 33/1a4 U POBEJACHUN
MaTEMaTHYECKUX PACCYKICHHUM.

e [IpuMeHATH aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IIPU PELICHUH F€OMETPUUECKUX 3a/1a4.

e KinaccuduuupoBarh B3aMMHOE PacloiOXKEHHE MPSIMBIX B IMPOCTPAHCTBE; IUIOCKOCTEM B MPOCTPAHCTBE;
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.

e (CB00OAHO ONEpPUPOBATH MOHATUSAMH, CBA3AHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXK/y IPSIMbIMU B
IIPOCTPAHCTBE; MEXY IPSIMON U IIIOCKOCTBIO.

e  (CB00OAHO ONEPUPOBATH MOHATUIMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH.

e (CB00OAHO pacro3HaBaThb OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MpU3Ma, MUpaMHAa, MPSIMOYTOJIbHBIN
napajienenunes, kyo).

e KraccugunupoBaTb MHOIOIpaHHUKH, BBIOMpasi OCHOBaHMS IS KJIaCCH(PUKALIUU.

e  (CB0060OAHO OMEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C CEYE€HUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

e  BrimonHATh napaieabHOE, IEHTPAIIbHOE U OPTOrOHAIBHOE MPOEKTHPOBAaHUE (PUTYp HA MIOCKOCTH;
BBINOJIHATH N300paXkeHHs (GUTyp Ha MIIOCKOCTH.



Ctpouth ceyeHHs MHOTOTPaHHUKOB Pa3IMYHBIMH METO/AAMHU, BBIMOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHH3Y.

BoruncnsaTe miomaay noBepxXHocTed MHOTOIpaHHUKOB (TpU3Ma, MUPaMK/Ia), FEOMETPHUUECKUX Tell C
pUMEHEHHEM (HOPMYII.

CB000/1HO OTEpPUPOBATH MOHATUSAMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

CB000/1HO OTIEPHPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPJMHATAM B IPOCTPAHCTBE.
BpInosHATE nelcTBUS HAl BEKTOPaMHU.

Pemarp 3amaum Ha [10Ka3aTeIbCTBO MaTEMaTHYECKMX OTHOIICHUHW W HaXOXKJIEHHE TE€OMETPUUYECKUX
BEJIMYMH, TMPUMEHSS WM3BECTHBIC METOIbl TPU PEHICHUH MaTEeMaTHYeCKHX 3aJad IOBBIIIEHHOTO H
BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpuMeHsATH TpOCTEHIINEe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IpU
pEIIEHNN CTEPEOMETPUYECKUX 3a/1ay.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH  HMH(YOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKuX (purypax, npeAcTaBIeHHYIO Ha YepTekKax U PUCYHKAX.

[TpuMeHsATh TONMy4YEeHHBIE 3HAHUS Ha TPAKTHKE: CPAaBHUBATh M aHAIM3MPOBATH PEaJbHBIE CHTYAllWH,
NPUMEHSATh HM3YYCHHBIC IMOHATHS B MpOIECCe TOWCKA PEUICHUsS MaTeMaTH4ecKd C(HOPMYIHMPOBAHHOM
npoOJeMbl, MOJCIMPOBATh pEaJbHBIE CHUTYallMd HA S3BIKE TEOMETPHH, HCCIENOBATh MOCTPOCHHBIC
MOJICIM C WCIOJNIb30BAaHUEM TI'E€OMETPUYECKHX TIOHSATHA M TeopeM, ammapara aireOphl; pemaTh
MPAaKTUYECKHE 33J1a9H, CBSI3aHHbIC C HAXOXK/ICHUEM FeOMETPHUIECKUX BEITHYHUH.

Wwmets mpezncTaBieHnss 00 OCHOBHBIX dTarax pa3BUTHS T'€OMETPUM KaK COCTaBHOHM 4acTu (QyHIAaMeHTa
Pa3BUTHS TEXHOJIOTUI.

11 kaace

CB00O/IHO ONEpHPOBATH NOHATUSAMHU, CBA3aHHBIMU C LIWJIMHIPUYECKON, KOHUYECKOH U cheprudeckoi
MIOBEPXHOCTSAMU; OOBACHATH CIIOCOOBI MTOTYyUSHHUSL.

OnepupoBath MOHATUSIMH, CBI3aHHBIMU C TEJIAMU BpalllEHUs: [IMUIMHIPOM, KOHYCOM, CEpOii U IIapoM.
Pacnio3znaBath Tena BparieHus (LWIMHIP, KOHYC, cdepa U 1ap) U 0ObICHITH CIOCOObI MOTYUYEHHS Tel
BpallleHus.

KnaccudumupoBats B3auMHOE pacrosiokeHue chepsl U MI0CKOCTH.

BbluncnaTe BENWYMHBI 3JIEMEHTOB MHOTOIPAaHHMKOB W Tel BpalleHUs; OO0bEMBI W  IJIOLIAIU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALIEHUS, TCOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyI.
CB000/IHO ONEpHPOBATH MOHATUAMH, CBA3aHHBIMUA C KOMOMHAIMSMU T€J BPALIEHUs U MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBIA B cepy U ONMUCaHHBIA OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOI'PaHHUK
WM TEJIO BpAIlEHUS.

BbIuucniaTe COOTHOIIEHHS MEXTY IUIOLIA/IIMU TOBEPXHOCTENH U 00bEMaMU MOJOOHBIX Tell.

N300paxaTth m3ydaemble (UIypbl; BBIIOIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BH]I CBEpXY, COOKY, CHU3Y; CTPOUThH CEYEHHUS TeJl BPAILCHHUS.

W3Bnekarb, UWHTEpHpEeTHpOBaTh U  NpeoOpa3oBbIBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QUTypax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000OIHO OMIEpUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINoHATE onepanyy HajJ BEKTOPaMH.

3azaBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHUCTEME KOOPIMHAT.



e Pemars reomeTpuyeckre 3ajladyd Ha BBIYMCICHHUE YTJIOB MEXKIY MPSAMBIMU U IUIOCKOCTSIMH; BBIYHCIICHUE
pacCTOSTHUM OT TOYKH JO TUIOCKOCTH; B LIE€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPJIUHATHOI'O METOJa MpHU
pelieHun .

e (CB00OOAHO OIEPHPOBATH IMOHSATHSAMH, CBS3aHHBIMH C JBHKCHHEM B TPOCTPAHCTBE; 3HATH CBOWCTBA
TIBUKECHUH.

®  BBHINOJHATh HU300PAKEHHUS] MHOTOIPAHHUKOM M TeJl BpallleHUs MpU MapauieJbHOM IEpeHoce,
LEHTPATBbHOM CUMMETPHUH, 3EPKATBbHOM CHMMETPHUH, MPU TOBOPOTE BOKPYT MPAMOI; MpeoOpa3oBaHUs
noxoous.

e CrpouTh CceYeHHs] MHOTOTPAaHHUKOB M TEJl BpalleHUs: CEYCHUs UWIuHApa (MapauiebHO H
MEePHEHIUKYIISIPHO OCH), CeYEHHUs KOHyca (mapajjieIbHOE OCHOBAHHUIO M MPOXOJSIIEE Yepe3 BEPUIUHY),
CEUeHHMS 11apa.

e lcnosnb30BaTh METOIBI MOCTPOCHMSI CEUECHHI: METOJ CIEJOB, METOJI BHYTPEHHErO MPOEKTUPOBAHUS,
METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

e Jloka3pIBaTh r€OMETPUUECKUE YTBEPKICHUS.

o [IpumensTs reomeTpudyeckue (HaKTBl IS PEIICHUS CTEPEOMETPUUYCCKUX 3a7ad, IPEIIOoJIararoiinx
HECKOJIBKO LIaroB PeUIeHHs], €CIIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHOM U HEIBHOU (hopMe.

e Pemarh 3amauum Ha JOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HAXOXJIEHHUE TI'COMETPUUECKHX
BCJIMYMH.

o [IpumeHsATH NpPOrpaMMHBIE CPEICTBA W 3JICKTPOHHO-KOMMYHHMKAIMOHHBIE CHUCTEMBI TPH PEIICHUN
CTEPEOMETPUUYECKHUX 3a]1ay.

e [IpumeHsATh MONyYEHHBIC 3HAHUS HA MPAKTHUKE: CPaBHUBATh, aHAIM3UPOBATH W OIICHUBATH PEAJIbHBIC
CUTyallM¥; MPUMEHSITh H3yYCHHBIC TOHATHUS, TEOPEMBbI, CBOWCTBA B IIPOIIECCE IIOMCKA pEIICHUs
MaTeMaTHYeCKH CHOPMYIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEATbHBIC CHTyallMd Ha S3BIKE
T€OMETPHUHU, UCCIIE0BATh MMOCTPOCHHBIE MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TTOHITHI U TEOPEM,
ammapaTra ajreOpbl; pemarh NPAKTUYSCKHUE 3aJaud, CBSI3aHHBIE C HAXOXKICHHUEM T'C€OMETPUYSCKHUX
BCJIMYMH.

e lmerph mpencTtaBieHus 00 OCHOBHBIX JTalax pa3BUTHs T€OMETPUU KaK COCTaBHON uYacTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUSA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsTHE 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOEe pacnonokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECS, MapajulelbHbIE U
cKpeluBaromuecs npsaMsle. [IpuzHaku ckpemuBaromuxcs npsMeix. IlapanienbHoCTs NPSAMBIX U IUIOCKOCTEN
B IMPOCTPAHCTBC: MAapaJICIIBHBIC NPAMBIC B IIPOCTPAHCTBE, MAapalJICJIbHOCTD TpéX MMPAMBIX; TapaAJIJICIbHOCTD
npsiMOit 1 TIocKocTH. [lapannenpbHoe W IEHTpadbHOE MPOEKTHpOBaHUE, n300paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajlIeIbHOTO MpOeKTUpoBaHus. M300paxeHue ¢uryp B MapamienbHOM NPOEKUUU. YTIBI C
COHAIIPaBJIICHHBIMH CTOPOHAMH; YIoJ MeEXAy MNpsSMbIMH B IpocTpaHcTBe. [lapanienbHOCTh IIOCKOCTEM:
napajuleNibHble MJI0CKOCTH; CBOMCTBA MapauleNbHBIX IuIocKocTel. [IpocTeiimume mpocTpaHcTBEHHbIE (QUTYPBI
Ha IJIOCKOCTH: TETPAdP, napajuiesIenunesn; IIOCTPOECHHE CEUEHUH.



[lepneHUKYIAPHOCTD MPAMOU UM IUIOCKOCTHU: IEPIEHIUKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE, NPSMbIE
MapajuleIbHbIE U NEPIEHINUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHAMKYJIAPHOCTH IPSIMOW U ILIOCKOCTH,
TeopeMa O IpsIMON MEpPHEHAMKYJSPHOM IMIocKocTH. OpToroHanbHOE INpoekThpoBaHue. lleprneHaukynsp u
HaKJIOHHBIE: PAaCCTOSIHUE OT TOUYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IMIIOCKOCTH, MPOEKIUs PUTYPHI
Ha IJIOCKOCTh. [lepneHAMKyISpHOCTh IUIOCKOCTEH: MpPHU3HAK INEPHEHAMKYJSIPHOCTH JBYX INIOCKOCTEH.
Teopema o Tpéx nepneHIUKyIIpax.

Yrubl B NPOCTPAHCTBE: YroJI MEXAY IPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM yroOJjl, JUHEHHBIM YIoJl
IBYTrpaHHOro yria. TpéxrpaHHblii U1 MHOrorpaHsble yribl. CBONCTBA IJIOCKUX YIJIOB MHOTOTPaHHOIO YIJIA.
CBolicTBa INIOCKUX M JBYTPaHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrorpaHHuKOB; pa3BEpTka MHOrorpaHHuka. [Ipusma: N-yrosibHas npusma; npsmas HU
HaKJIOHHas MpPU3Mbl; OOKOBas M TMOJHAas IOBEPXHOCTh Mpu3Mbl. [lapamuienenunen, HPSIMOYIrOJIbHBIHN
napajuleJienunes U ero cporcrea. Kparuaimme myTw Ha NOBEpPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: Nn-yronpHas nupamuia; NpaBUIbHAsS M yceu€HHas
nupamubl. CBoiicTBa pé6ep M OOKOBBIX I'paHel NpaBMWIIbHOM mupamuibl. [IpaBuibHbIE MHOIOIpaHHMKH:
IIpaBUJIbHAA NIPU3Ma U IPABWIbHAS IMPAaMU/IA; IPAaBUJIbHAS TPEYTOIbHASA NTMpaMUa U IPaBUIIbHBIA TETPasp;
ky0. IIpeacraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, OAEKadIp U UKOCAdIP.

Bbruucnenue 531€MEHTOB MHOIOIpaHHMKOB: péOpa, auaroHanu, yrasl. Iliomaas  GokoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPsAMONH MPU3MBI, IJIOLIAJlb OCHOBaHUH, TeopeMa O OOKOBOIi
MOBEPXHOCTU NpsAMON mpu3Mbl. Ilnomans G0KOBOW NMOBEPXHOCTH M MOBEPXHOCTU MPABUIIBHOW IHPaMHJIBI,
TeopeMa O IUIOUIAIM yCEUEHHON MUPaMUIbIL.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUH INIPaBUIIbHBIX MHOTOTpaHHUKOB. CuMMmeTpus B
IIPAaBUJILHOM MHOTOIPDAaHHMKE: CUMMETpUs INapajuleienuIeia, CAMMETPHS MPABWIBHBIX IPU3M, CUMMETPUS
IIPaBUJILHON ITUPAMUBI.

BekTOopbl M KOOPANHATHI B IPOCTPAHCTBE

IloHsaTHA: BEKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOp, MAJMHA HEHYJEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHbIE, COHANPABIECHHBIE W IPOTUBOIIOJIOKHO HAlpPaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWCTBHSI C BEKTOpaMU: CIIOKEHHE M BBIYMTAHME BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOXCHHE
BeKTOpa Ha uyucio. CBoiicTBa ciloXeHHs BeKTOpoB. CBoilCTBa yMHOKEHHs BeKTopa Ha uucio. [lonstue
KOMIUTaHapHbIe BEKTOPHI. [Ipn3Hak KoMIUIaHapHOCTH TPEX BeKTOpoB. [IpaBuiio napamnenenunena. Teopema o
pa3joKEeHUU BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpsmoyronpHas cucreMa KOOpAWHAT B
npoctpanctBe. KoopauHatsl BekTopa. CBsi3b MEXIY KOOpJIMHATAMH BEKTOPAa U KOOPJIMHATaMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEIEHUE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHsTHS: UUAMHAPUYECKAs MOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, cdepuyeckas MOBEPXHOCTD,
oOpasytromue nmoBepxHocTei. Tenma BpamieHus: MIIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. Bzaunmuoe
pacnosoxeHue chepbl U IMIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHUs Ha
mI0cKoCTH. Pa3BépTka mumuHapa U Konyca. CuMmMmeTpus cepsl U mapa.

O6nEM. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO TTapaUIeIenuneaa u
cienctBus u3 He€. OOBEM NPSAMON M HAKIOHHOW MPHU3MBI, HUIUHPA, MUpaMuabl U KoHyca. O0BEM mapa u
IApOBOTO CerMeHTa.



KomOuHnammu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BOucaHHas B IUJIMHJIP, OMHCAHHAs OKOJIO
mwmHApa. [lepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue mapa u cdepsl miockocTbio. [loHsTHE
MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAaHHHK UJIH TEJIO BPAIICHUS.

[Tomane MOBEPXHOCTH LWIIMH/PA, KOHYCa; TIomaas cdepsl u e yacreil; [logobue B mpocTpaHcTBe.
OtHomenue 00bEMOB, IIIOLIACH TTOBEpXHOCTEH MOA00HBIX (uryp. [IpeobpazoBanue momoOusi, TOMOTETHS.
Pemenne 3a1a4 Ha INIOCKOCTH C MCTIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoenue cedeHWii MHOTOTPAaHHHKOB M TEJ BpAIICHMSA: CEUCHUS IMIMHApPA (TMapaieNbHO |
NEepPHEeHINKYISIPHO OCH), CEYeHHs KOHyca (TapajuleIbHOE OCHOBAHUIO M IPOXOJSINEEe 4Yepe3 BEpIIUHY),
CEYCHHS IIapa; METOJbI IIOCTPOCHHS CEYCHUI: METOJ| CJIEOB, METOJ] BHYTPEHHETO MPOCKTUPOBAHMUS, METO
MEPEHOCA CEKyIel MI0CKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B pocTpancTBe. Onepauuu Hajx BekTopamu. BekTopHoe ymMHOXEHHE BEKTOpoB. CBolicTBa
BEKTOPHOrO0 YMHOKeHMs. IIpsMoyrosibHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHATel BEKTOpa.
Paznoxenue BekTopa no 6a3ucy. KoopauHaTHO-BEKTOPHBIN METOJI IPH PELLICHUH T€OMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPAHCTBE
JBuwxenust mpoctpanctBa. OtoOpaxkenus. J[BwkeHus u paBeHCTBO ¢uryp. OOmmue cBoiicTBa

JBIKEHUWA. Buabl ABMKEHUH: NMapajuIeIbHbIM MEPEHOC, LEHTPAIbHAs CUMMETPHs, 3€pKalbHas CUMMETpUS,
MOBOPOT BOKPYT mpsimoi. [IpeoGpazoBanust momodus. [psimast u cdepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHUE YUEBHOTO KYPCA
(IO TOIAM OBYUYEHMS)

10 kiacc (He meHee 102 yacog)

Ha3zBanue
pa3nena
(TemMbI) OcHOBHbBIE BU/IBI

OcHOBHOe coaep:xaHune
Kypca AeATeIbHOCTH
(KoJM4ecTBO yyaumxcst
4acoB)

BBenenne OcHoBHBIC Omnpeneasitb IIJIOCKOCTh KakK
B NMPOCTPAHCTBEHHbIE burypy, B KOTOPOW BBITIOJHSETCS
crepeomerpu | ¢Gurypsl. IJIAHUMETPHSL.

10 [TonsTus Jemate mnpocTedIIne JIOTUYECKUE
(23 u) CTEPEOMETPHUM:TOUKA, | BBIBOJIBI U3 AKCHOMATUKH IIJIOCKOCTH.
npsimas, [IpuBoUTH TIPUMEPHI  pEabHBIX
MJIOCKOCTh, | OOBEKTOB, UACAIM3AIMEH  KOTOPBIX
MIPOCTPAHCTBO. SIBJISIFOTCSI aKCUOMBI TEOMETPHH.
OcHoBHbIETIpaBUIIA N3ydarh, MNpPUMEHSATH MPUHITUIIBI
U300paKEHUS HA | TIOCTPOCHUS CEUECHMI.
pUCYHKE HUcnoab3oBarh TS
IJIOCKOCTH, | TOCTPOEHUS
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napauIeIbHBIX

MPSMBIX(OTPE3KOB),
cepenuHbl oTpeska.lloHsaTus:
nepeceKaroImuecs

TUTOCKOCTH,
NIepeceKaroIIecs
npsiMast U
TJIOCKOCTB;

CEYeHUl  METOJl  CJEelOB, METOJ
BHYTPEHHETO NMPOEKTHUPOBAHUS, METO]
nepeHoca ceKyuien




MOJTYTIPOCTPAHCTBO.

MHoOTrOorpaHHuKN

:

U300pakeHue MPOCTENIINX
MIPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOINX OOBEKTOB.

AKCHOMBI CTepeoMeTpUu
uInepBbie CJAeACTBUS U3 HUX.

Crioco0Obl 3a1aHusl TPSIMBIX
Y TUTOCKOCTEHN B MPOCTPAHCTBE.

O6o3HaueHUsT TPSIMBIX H
IIJIOCKOCTEN.

Ceuennsi.  M3oOpaxkeHue
CEUCHMM NHpaMHJIbl, KyOa Hu
IPU3MBI, KOTOpBIE MPOXOAAT
yepe3 ux péopa. Mzobpaxenue
IIEPECEUCHHUS MOJTYYEHHBIX
mIockocTer. PackpamumBanue
IIOCTPOEHHBIX

CEYCHHU
Hpa3HbIMHU [IBETAMM.

Meton cJIe10B

MOCTPOEHUs

AJIA

CeYeHUI.
CaolicTBa

nepeceueHu
U TOpsAMBIX U IUIOCKOCTEH.
[TocTpoenue CCUCHUI B
nupamuze, Kyoe 1o TpéMm
ToukaM Ha p&Opax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aInCh
1aroB MOCTPOEHUS.

IHoBTOpEHU
e
IJIAHUM ETPHUH.

Teopema 0
MPOTOPLIMOHANIBHBIX OTPE3KaX.
ITomoOue

TPEYTOJIbHIUKOB
.Teopema Menenas. Pacuérsl B
CEUYCHHMSIX  HAa  BBIHOCHBIX
YepTeKax.
Hctopus
pa3BUTH
s TJIAHUMETPUH u

IIJIOCKOCTH.

Pemarn CTEPEOMETPUUECKUE
3a1a4M: Ha ONpPEIECICHUE BUJIa CEUCHUS
Y HaXO0KJICHUE €T0 IUIOIIA/IHN.

AKTyanmu3upoBaTh (PaKThI ¥ METOIBI
IJIJAHUMETPHUH,  PEJIEBAHTHBIE  TEME,
IIPOBOJMTH aHAJIOTHH.

Hcnoab30BaTh Npy pelieHUN 3a1a4
CIIeyIOoIINe MIaHUMETPUIECKIE (PaKThI
Y METOJBI:

Teopembl Qareca 151 0
PONOPLUHUOHAIIBHBIX OTpEe3Kax.
AJITOpUTM JIeJIEHHsT OTpe3ka Ha N
paBHbIX yacten. Teopema Menenas.

PaBHOOC 1pEeHHBINM

TpEeyroi
PaBHOCTOpOHHMI

TPEYToJib
HUK. [IpsAMOYTONBHBIN TPEYTOJIBHUK.
CaoiucTBO CpenHen JIMHUN
TpeyroibHuka. CBOMCTBO OUCCEKTPUCHI
yria TpeyrojibHuKa. CBOMCTBO MEIHaH

BbHUK.

TPEYTOJIbHUKA.
[Tpu3Haku noaoous
TPEYTOJIbHUKOB.

IMonyyats mnpeacraBjieHusi 00

OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUU
KaKk COCTaBHOW wyacTu ¢yHIaMEeHTa
Pa3BUTUATEXHOJIOTUA
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CTEpPEOMETPUU

B3anmMHoe
PacnojioKeH
He MNPAMbIX
B
MPOCTPAHCTB
e

BzaumHOE
NpsAMBIX B

pacmooXKeHne
IPOCTPAHCTBE.

CkpemuBaronecs:  MnpsiMble.
[Ipu3Haku CKpEIIMBArOIIUXCS

MPSMBIX.

[TapajutennbHBIE TpsIMBIE B

Kaaccuguuuposarn

B3au
MHO€  paClOJIOKEHUE  MPSIMBIX B
IPOCTPAHCTBE, WJUTIOCTPUPYS

PUCYHKAMU W TPUBOAS TPUMEPHI U3
pEabHOM KU3HH.
Jloka3bIBaTh TEOpEMY
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(6 4)

npoctpaHcTBe. Teopema o

CyIIECTBOBAHUU
5
€IMHCTBEHHOCTH
PSIMOU
rapajuieaIbHON JTAaHHOU

PSAMOM, TNPOXONAIIEH 4epe3
TOYKY NpPOCTPaHCTBA U HE
JeXKalen Ha JTaHHOM IPSAMOM.

Jlemma 0 IIEPECEUYCHUN
HapauIeIbHbIX MPSIMBIX
IUIOCKOCTb

0. [lapammensHOCTh  Tpex
npsAMmeix. Teopema o0 TpéEX
HapaJyIeIbHBIXITPSAMBIX.

Teopema 0
CKPELIMBAOIINXCS IPSIMBIX.

[TapaiutenbHOE
IIPOEKTUPOBAHHUE.

OcHOBHBIE
CBOMCTBaA
napajyieIbHOT

ONPOEKTUPOBAHUS.
N300pakeHne pa3HbIX QPUIyp
BIIAPAJUIECTIBHON ITPOECKIIUH.

L{eHTpanbHas MPOEKIUSI.

Yron ¢ coHampaBJI€HHBIMU
CTOPOHAMH.  YTOJI  MEXIYy
IPSMBIMHU.

3amauyn Ha J10Ka3aTeIbCTBO
Y MCCIIEIOBAHUE, CBSI3AHHBIE C
pacHoJIOKEHUEM MPSAMBIX B
IIPOCTPAHCTBE

MAPAUIETBHON TIPSAMOM, MPOXOASAIIEH
yepe3 TOYKYy IMPOCTPAHCTBA M HE
JIe)KaEed Ha JPYyrou MpsIMOU; JIEMMY O
NIEPECCUYCHUN IIJIOCKOCTH JIBYMsSI
NapajuieIbHbIMU MPSAMBIMH; TEOPEMY O
TPEX NapaJUICIbHBIX MPSIMBIX.
Jloka3bIBaTh
npu
3HAK  CKPCIIMBAIOIIMXCS  MOPSIMBIX,
TEOPEMY O CKPEIIUBAKOIINXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PaBEHCTBE
YIJIOB C COHAIPABJIECHHBIMU CTOPOHAMHM.

OO0OBACHATD, 4qTOo
Ha3bIBaCTCS
MapajuIeIbHbIM u
LHEHTPATbHBIM

MIPOEKTUPOBAHUEM M KaK BBINOJHICTCA
IIPOCKTUPOBaHKE (GUTYP HA IIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA
MapajiJICIbHOTONPOCKTUPOBAHUA.
HN300paxkaTte B  IapauiebHOU
MPOCKIUN pa3Hble T'€OMETPUYECKUE

(qurypsi.

Pemiatb CTEPEOMETPUYECKUE
3a7a44  HA  JIOKA3aTelbCTBO U
UCCIICIOBAHNUE, CBSI3aHHBIC c
PacCIIOIOKEHUEM MPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoaurn

JOKa3aTeIbHbIC
paccyKaeHus npu
peleHun

reOMETPUYECKHUX 3a7a4, CBA3AHHBIX CO
B3aUMHBIM PACTIONIOKEHUEM TMPSMBIX B
IPOCTPAHCTBE.

CpaBHMBATbh, aHAJIU3HUPOBATHL H
OLCHNUBATBH YTBEPXKACHUS C LEJbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUIA.

MopaeaupoBarhb peabHbIE
CUTYallMU, CBSI3aHHBIE CO B3aUMHBIM
PacIoNI0KEHUEM MPAMBIX B

IIPOCTPAHCTBE, HA A3bIKE T€OMETPUHU.
HUccnenoBars IIOCTPOCHHBIE
MOJEIIN C VICIIOJIB30BAaHUEM
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IrCOMCTPHUUCCKUX IIOHATUH U TEOPEM,

arrapara anreopsl, P poBBIX
pecypcos.

Moayuars npeacTraBJieHue
0
LEHTPAJbHOM MPOEKTUPOBAHUU U 00
UCTOPUU pabor 1o TEOPUHU
MEPCIIEKTUBBI

Mapanaiens [IoHsTHA: mNApaIUIETIBHOCTD Knaccuguuuposarsb
B3au
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MHOC€
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HOCTBb

OpsAMOM M IUIOCKOCTH B

pAaCIONIOKEHUE MPSIMOM M TJIOCKOCTU B

NPAMBIX IIPOCTPAHCTBE. IPOCTPAHCTBE, IIPUBOJISA
[Ipu3Hak mapannenbHOCTH | COOTBETCTBYIOLINE IPUMEPHI u3
7 npsAMOd | IUIOCKOCTU. | PEAJbHOU KU3HU.
IVIOCKOCTEH CpoiicTBa  mapajuiebHOCTH ®opMyIUPOBaATH
B IPSIMOM U INTIOCKOCTH. onpeznene
NPOCTPAHCTB ['eomMeTpudeckue 3amadu | HUENAPAJUICIBHBIX IPSIMOU U IIJIOCKOCTH.
e Ha BBIYKCIICHHE " Jloka3bIBaTh IIPU3HAK
(8 u) JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C Pemiate crepeoMeTpuuecKue 3aaadu
[ApPAJLIEIBHOCTBIO IPSIMBIX M | BBIYMCIICHHUS " JI0Ka3aTeJIbCTBO,
IJIOCKOCTEW BIPOCTPAHCTBE. CBSA3aHHBIEC NAPAIIEIBHOCTBIO MPSMBIX U
[TocTtpoenue IJIOCKOCTEN B MPOCTPAHCTBE.
CEUCHHS, Pemiatp mnpakTHUecKuME 3aJaud  Ha
IIPOXOAIIEr0 Yepe3 NaHHYH | IOCTPOEHME CEUYEHMM Ha  4YepTexkax
OpSMYIO Ha 4YEpPTeXKE U | TETpadapa M InapajuleeInIeaa.
[IapajuIeIbHOTO Pemars crepeoMeTpuyecKkue 3aiadu,
Ipyrou CBSI3aHHBIE C TIOCTPOEHHUEM CEUCHUU
npsAMOM. Pacyér OTHOIIEHUN. | IUIOCKOCTBIO.
[TapannensHas IIpoBoaMTH JIOrMYECKH KOPPEKTHBIE
IPOEKIHS, JOKA3aTeJIbHbIE  PACCYXKIEHUs  IIpHU
IIPUMEHEHUE ISl IOCTPOCHUS | PELICHUN reOMETPUIECKUX 3a/1a4y
CEUCHMI KyOa ¥ CBSI3aHHBIX C [apaJUIEIbHOCTBIO
CaolicTBa IIJIOCKOCTEHN.
napaJIeNenuIe1an PU3MBI. CpaBHMBaTL W  aHAJM3MPOBATh
[TapannensHbie pealbHbIE  CUTyallUH, CBS3aHHBIE C
IJIOCKOCTH. | TMAPAIJIENBHOCTBIO MPSMOW M IUIOCKOCTH
[Ipuznaku B IIPOCTPAHCTBE; MOJEJIMPOBATH
NapajuIeIbHOCTH | pEalbHbIE CUTyalud, CBS3aHHbIE C
JIBYX IUIOCKOCTEN. Teopema 0 | MapajulesIbHOCTBIO NPSIMOM M IIJIOCKOCTH
MapajuIeIbHOCTH ¥ B IIPOCTPAHCTBE, HA A3BIKE TEOMETPUU
NpSMBIX  TI€pPECeUCHUs
IIPUIIEPECEUECHNUN
3aKJIIOYEHHBIX
MEXIY
napajieIbHbIMH
IJIOCKOCTSIMM; O TIEPECECUECHUN
PSAMOMN Cc JIBYMs
MapajuieIbHbI
MU
IIJIOCKOCTSMH
Hepnenau | IloBTOpeHwUeE: TeopemMa | AKTyanu3upoBaTh (HakThl ©  METOHIbI
KYJSIPHOCTH [Mugaropa Ha IUIAHUMETPHH, peleBaHTHBIE
IIJIOCKOCTH, TEME,
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NPSIMBIX

"
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUSI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa KyOa
u
IIPSIMOYTOJIBHOTO
napajuieenuneaa.
Beruncienue IIMH OTPE3KOB B
KyOe U IIPSAMOYTOJIBHOM
napaJuIeeunese.
[lepneHAMKYIJISIPHOCTD
IPSAMOU U IUIOCKOCTH.
[Ipu3HaKknepneH AMKYJIAPHOCTH

IPSAMONH IIJIOCKOCTH.
Teopema 0
CYyILIECTBOBAHHUH
u
€IMHCTBEHHOCTH
IIPSMOM

, TIPOXOJAIIEN Yepe3 TOUKYy
MIPOCTPAHCTBA

u
NEPHEHIUKYJIIPHON

K mjockoctu. Ilmockoctu u
MEePICHIUKYJISIPHbIC UM
npsiMasiB MHOTOTPaHHUKAX.
[leprieH UKy ISP

WHAKJIOHHASL.

[Toctpoenue
MEPIICHAUKYJISIpA U3 TOYKU Ha
MPSAMYIO.

Teopema 0

TPEX
NEepHeHIUKYspax (mpsiMas u
oOpaTHas).

Yron
CKPEIIMBAIOIIAMUCA
npsmeiMu. [ Touck

NEePIECHAUKYJISIPHBI
XTIPSIMBIX c

MTOMOIIBIO
MEPIIEHAUKYJISIPHBIX
IJIOCKOCTEHN

MEXKTY

IMPOBOJAUTL aHAJIOTHH.

DopmMyIMPOBATH

omnpe/eJieH
UL TICPIICHIUKYJIAPHBIX ~ MPSAMBIX
Jl0Ka3bIBATh! JEMMY
Jloka3bIiBaTh: TEOpEMY,
BBIPAXKAIOIIY IO MIPU3HAK
NEPNEHIUKYJIIPHOCTA  OpSIMOM |
IJIOCKOCTH; TEOPEMY O CYyIIECTBOBAHUU
U €IUHCTBEHHOCTH PSIMOH,
NPOXOIAIIEH 4Yepe3 HJaHHYI TOYKY M
MEPIEHIUKYIJISIPHOU K JTAHHOM
IIJIOCKOCTH.
N3o0paxaTh

B3a

UMHO TEPHEHIUKYJISIPHbIE NPSMYI0 U
IUIOCKOCTb.
DopMyJHPOBATH
CBOU
CTBOINEPIEHAUKYJISIPA 0 OTHOIIEHUIO K
TUIOCKOCTH.

IMoayuarb npeacTaBJieHne 0
3HaYEHUH TEPIICHANKYIApa AN IPYTHX
oOnactedl Hayku ((pu3uKa, SHEPreTHKa,
Ja3epHbIE TEXHOJOTWH), B peaJbHOU

KU3HU (TexHuKa, OKpy>Karomas
00CTaHOBKA).
Jloxka3biBaTh YTBEPXKICHUS,

CBSI3aHHBIE C NPOCKLIMEH IPSAMOU Ha

IJIOCKOCTh, HENEPHEHAUKYISPHYIO K
ATOM MPSAMOM.

Jloka3piBaTh  TEOpEMY O  TpEX
NEepPHEHIUKYJIIApax 17} TEOpEMY
00paTHy1O Teopeme 0 TPEX
NEePHeHIUKYJIApaXx.

HHoayuars NpeacTaBJIeHUE

Jloka3pIBaTh TEOpPEMY O MPOEKIUHU
TOYKH Ha MPSIMYIO.

Pemiate crepeoMeTpuyeckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYJISIPHOCTHIO
MPSIMOM U TIJIOCKOCTH.

Pemarnb MPUKJIAIHBIC 3a7a4H,
CBSI3aHHBIE c HaXO0XJICHUEM
F€OMETPUYECKUX BEITUYMH.

Pemarb crepeomerpuyeckue 3aaauu,
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OpTOroHanbHO
e
IPOEKTUPOBAHUE.
[Toctpoenue ceuenuit KyoOa,
IPU3MBI,

HPaBUIIBHO
i mupaMuApl € TIOMOIIBIO
OPTOTOHAJILHON TPOEKIIHH.
CumMeTpust B IIPOCTPAHCTBE
OTHOCHUTEIIEHO

IJIOCKOCTH.
[Imockoctn  cUMMETpUM B
MHOTOI'PaHHHKAX.

[Ipu3nak

CBSI3aHHBIC C IIPUMEHEHUEM TEOPEMBI O
TPEX MEPIEHIUKYIISIPax,

HaXO0XJe
HUEM
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IIEPIIEHIUKYJISIPHOCTH
IIpSIMOA M IUIOCKOCTH  Kak
CJIIEACTBUE CUMMETPUH.
[IpaBuiibH
BIEMHOTI'OTPAaHHUKH
Pacuér  paccrosHuii ot
TOYKHU 110 MIJIOCKOCTH.
CniocoOb1 OIYyCTUTh
NEPIEHINUKYJISPHIL:
CUMMETpHSI, CIBUT TOYKH IO
MApALICITbHOU MIPSAMOM.
CnBur mno HenmapaieJabHOU

PaCCTOSTHUM, IOCTPOCHUEM MPOEKIUN.

CpaBHuBarthb " aHAJIU3MPOBAThH
YTBEPXKJACHUS C  II€JIbIO  BBISIBICHUA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXIICHUN.

AHAJIU3MPOBATHL U MOAEJUPOBATH HA
SI3bIKE T€OMETPUHU pealbHbIC CHUTYalHH,
CBSI3aHHBICE C  MEPHEHINKYJISIPHOCTHIO
NpsAMOM M IUIOCKOCTH; HCCJIEA0BATH
IIOCTPOCHHBIE MOJEU, B TOM YHCIIE U C
WCITOJIb30BAHUEM allapaTa ajreopbl

IIPSAMOM, U3MEHEHUE
PACCTOSTHUI
Yrabl IloBTOpEHHneE: yron Mexay AKTYaJIu3upoBaTh (PaKTbl U METOJbI
OpSMBIMU ~ Ha  IJIOCKOCTH, | IJAHUMETPUHM,  PEJIEBAaHTHbIE  TEME,
" TPUTOHOMETPUS B IPOBOJUTH aHAJIOTHUHU.
PaCCTOSIHUSA IToBTOpEHME: YrOoJI MEXIY P®opmMyIHPOBATH
(16 9) CKPEIINBAKOIINMHUCS OIpEICIICH
OPSIMBIMU B | HEIBYTPAHHOIO yTJa.
IPOCTPAHCT Jloka3pIBaTh CBOWCTBO pAaBEHCTBA
BE. BCEX JIMHEWHBIX YIJIOB JIBYIPaHHOIO YIJIA.
I'eomerpuyeckue Kiaaccnpuumposarb JBYI'PaHHBIE
METO yIibl B 3aBUCUMOCTH OT HUX TpagyCHOMU
JIbl BBIYUCIICHUS YIJIa MEXAY | MEpHI.
MPSAMBIMU B MHOTOTPaHHHUKAX. D®opmMyIHPOBATH
JIByrpaHHbIii omnpeneneH
yro | ue B3aMMHO NEePHEeHANKYJIIPHBIX
1. CBOMCTBO JIMHEMHBIX YIJIOB | IJIOCKOCTEM.

JIBYTPAHHOIO yIJia.

Jloka3pIBaTh TEOpPEMY O [MPU3HAKE

IleprieH UKy IApH NIEPIEHANKYJIAPHOCTU IBYX IUIOCKOCTEM.
BICIIJIOCKOCTH. ®opmyaupoBatrb  ciaeacTsue (U3
CaoiicTBa Opu3HaKa) O  NEepPHeHAUKYJISIPHOCTU

B3aUMHO IJIOCKOCTH, KOTOpas MNEPHEHIUKYISpHA
MEPIEHINKYJIAPHBIX IIPSIMOM, MO KOTOPOM MEPECEKAIOTCA IBE
IIJIOCKOCTEHN. IIJIOCKOCTH, 9T IIJIOCKOCTSIM.

[Ipu3nHak Jloka3pIBaTh YTBEPXKICHUS O €rO
NEPNEHINKYJIIPHOCTH CBOWCTBAaX; TEOPEMY U CJIEACTBUE U3 HEE
NJIOCKOCTEN; TeopeMa o o JIaroHasax

[IpssMOyTOJIBHBIM NPSIMOYTOJIBH
napajuieIIeIuIen; OToIapajieNenuIeaa.
Ky0; Pemars crepeomeTpuuecKre 3alaud,
U3MEpEHU, CBS3aHHBIE C  NEPHEHIUKYJSIPHOCTH
CBOWMCT | MPSMBIXU IUIOCKOCTEW,
BaNPSIMOYTOJIBHOTO VICITOJIb3YSl IIJITAHUMETPUUECKUE
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napasuienenunena. Teopema
0

(baKThl U METOIBI.
IIpoBoaAUTHL JTIOTHYECKH KOPPEKTHBIC

JIOKa3aTeJIbHbIC paccyXaeHus npu
pelIeHun F€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX C  MEPHEHINKYJISIPHOCTHIO
IJIOCKOCTEH.
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JUArOHalld  TPSIMOYTOJILHOTO
napajieienuneaa u CIeICTBHE
13 HEE.
CrepeomMeTpuueckue
"
MPUKIIATHbIC
3a/1auu

, CBA3aHHBIC CO B3aMMHBIM

pacroyio)KEHUEM  MOPSIMBIX |
IIJIOCKOCTH.

[ToBTOpEHME:

CKpEILMBAIOIINECS

MpsIMBIE,
IapajuleNIbHbIE  IIOCKOCTH

B
CTaHIAPTHBIX
MHOTOIPaHHUKAX.

[Tapa

MapajuIeIIbHbI
XIIOCKOCTEN

Ha
CKPCIIMBAIOIINUXCS  IPAMBIX,
paccTosiHue

MEXK]T

y CKPEIIMBAKOLIAMUCS
MPSIMBIMH B MIPOCTBIX
CUTYyalLUsX.

Onyckanue
MEPIICHANKYJIISIPOB,
BBIUHCIICHUE PACCTOSAHUM OT
TOYKM JI0 TOYKH; MPSIMOM;
IIJIOCKOCTH.

Beruncnenne  paccTostHuin
MEXIY CKPEIIMBAKOIIUMUCS
MPSIMBIMH c ITIOMOLIBIO
MEPIIEHAUKYJISIPHON
IIJIOCKOCTH.

TpéxrpanHbii

yroJ
, HEPABEHCTBA TUTSt
TPEXTPaHHBIX YIJIOB.
Teopema
[Tudaropa,

TEOPEMBI KOCHHYCOB U CUHYCOB
JUTS TPEXTPAHHOTO yria.

AHAJIM3MPOBATHL U MOJEJIMPOBATH

Ha  fA3bIKE TEOMETPUU  peajbHbIC
CUTYyallUH, CBsI3aHHBIE c
NEPHNEHIUKYJISPHOCTbIO  MPSAMBIX U
IIOCKOCTEM.

HccaenoBath NOCTpOCHHBIE MOJIEIH,
B TOM 4YHUCJIE€ M C MCIHOJb30BaHUEM
amnmnapara ajnreopsbl.

Pemarn IMPUKIIaIHbIC 3aJa4u,
CBs3aHHBIC C
HaXO0XJICHUCM

ICOMCTPHUUICCKUX BCININH
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DNEeMEHThI

chepruecko
i
TCOMETPHH: re0IC3NICCKHUC

JIMHUM Ha 3eMIie

Mmuororp CucremaTtuzanus  3HAHUU: PaGoraTh Cc y4ycOHMKOM: 3aJaBaTh
aH HUKU MHororpanHuk 151 €ro | BOMPOCHI, JIe1aTh
(7 v) aneMeHThl. Ilupamupa. Bunbl 3aMecYaHus,
MUPAMU]I. KOMMEHTapHHU.
[IpaBunbHa AHAJIU3UPOBATH PENICHUE 3a1a4H.
AMUPAMUIA. Pucosarnb BBIITYKJIbIE
IIpusma. [Ipsimas 5! MHOTOTPAHHUKH c 3aJaHHBIMU
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CBOIZCTB&MPI; BOCCTaHAaBJINBAaTb
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HAaKJIOHHAs
IIPU3M

pl.IIpaBunbHas npusma.

[Ipsmoiinapaiuienenumnen,

IPSAMOYTOJIBHBIN
napajuienenunesn, Kyo.
Brimykisie
MHOTOTpaHHHKU.  Teopema
Oiinepa.  IlpaBuibHBIE U
MOJIYIPABUIIbH
BIEMHOTOTPAHHUKHU

oOmuii BUJ BBITYKJIOTO MHOTOTPaHHUKA
10 IBYM €TI0 NPOCKIUSIM.

Jloka3pIBaTh  CBOMCTBa
MHOTOTPaHHHKA.

PucoBaThb BBITYKJIbIE MHOTOTPAHHUKHA
C pa3HOM HUJIECPOBOM XAPAKTEPUCTUKOM;
HCCJIEI0BATHL BO3MOXXHOCTU TMOJTYUYCHUS
pe3yJbTaTa Mpyu BApbUPOBAHUU TAHHBIX.

Jloka3biBaTh CBOKCTBA NPAaBUJIbHBIX
MHOTOTPaHHHUKOB.

BBIITYKJIOTO

Ilnanuposa
Th MTOCTPOEHHUE MPaBUJIbHBIX
MHOTOTPaHHHUKOB
Ha TMOBEPXHOCTSAX APYTUX MPaABUIIBbHBIX

MHOTI'OI'PaHHHKOB
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BekTopsl B
MPOCTPAHCTB

e
(12 g)

I[loastue
Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

BEKTOpa

Cymma w Pa3HOCTh
BEKTOPOB,

paBu

J10 napajuiesenunena,

YMHOXEHHE  BEKTOpa  Ha

YHCII0, Pa3NoKEHHE BEKTOpa
no 0a3ucy TpEX BEKTOPOB, HE

JISKAIUX B OJTHOU
IIJIOCKOCTH.

CkansipHoe
MIPOU3BEACHUE, BBIYUCIICHUE
yrjia MexXIy BEKTOpaMH B
IIPOCTPAHCTBE.

[Ipocreimme 3agaum ¢
BEKTOpPaMH

AKTyanu3upoBaTh (PakTel U
METO/IbI
IUITAHUMETPUM,  PEJICBAaHTHBIE  TEME,

MIPOBOJIUTH AHAJIOTUHU.
OnepupoBaTb NOHATUSIMU: BEKTOP
HAIlZIOCKOCTH U B

MIPOCTPAHCTBE;

KOMIUJIAHAPHBIE BEKTOPBI.
[IpuBOIUTEIIPUMEDBI

(U3UYECKUX BEKTOPHBIX BEITMYNH.
OcBauBaTh  TIpaBUa  BBINIOJHECHUS
NeUCTBUU CIIOKECHUS u
BBIYUTAHUS

BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha YKCIIO.

Jloka3bIBaTh MPU3HAK
KOMIUJIAHAPHOCTHU TPEX BEKTOPOB.

Joka3bIBaTh TECOPEMY O PA3IIOKECHUU
a000ro BeKTOpa Mo TPEM JaHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.

IlpuMeHSITL TIpaBWJIA BBINOJIHCHUSA
JICUCTBUM  CJIOKEHUSI W BBIYUTAHUSA
BEKTOPOB, YMHOKEHHSI BEKTOPA HA YUCIIO
MIpY PELICHUU 3a7a4.

Haxoauth KOOpAMHATBI BEKTOpa B
JTAaHHOM 0a3uce M CTPOUTH BEKTOP IO €ro
KOOpJIUHATaM.

BcnioMHuUTH OIIpENICIIEHUE
CKaJIIPHOTO YMHOXEHHSI U €r0 CBOMCTBA.
BpuncasTh € MOMOIIBIO  CKAISIPHOTO

YMHOXXEHUS JUIMHBl BEKTOPOB,  YIJIbI
MEXITY HUMMH, yCTaHaBJINBATh

MEPIIEHAUKYJISIPHO
CTBBEKTOPOB.

AHAJIM3MPOBATH U MOJEJIHPOBATH HA
A3bIKE TE€OMETPUU peajbHbIC CUTYalHH,
CBSI3aHHBIC c bu3nIeCKUMU
BEKTOPHBIMU
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BEJIMYMHAMH.
Ucnoan3oBaTth 1pu peuieHUU
3aJ/1a4,CBSA3aHHBIX C
BEKTOpPaMH B MIPOCTPAHCTBE,
TUTAHUMETPUUIECKHE (PAKThI U METOIBI

IMoBTOpEHUE,
00001mIEeHne
"
cucTeMaTHu3a
UA 3HAHUH
(5 4)

CeuyeHus
MHOTOTPaHHHUKOB:
CTaHJapTHHIE
MHOTOTPaHHHKH, METO/
CJIEJIOB, CTaHapTHBIC
IIOCKOCTH,

epeceucH

WAIIPAMBIX U IUIOCKOCTEH

HapaJIHCJIBHBIG IIPpsAMBIC U

IJIOCKOCTHU: MapajieabHbIe
CEUEHUs, pacu€T
OTHOLIEHUM, YTIIBI MEXKIY

CBo0OoaHO onepupoBaTh
NOHSTUSIMU: oToOpaskeHue
OpOCTpaHCTBa Ha ce0s, JBIKEHHUE

IIPOCTPAHCTBA; LEHTpaJbHAsA, OCeBas W
3epKajbHasi CUMMETPUH, NapajuleIbHbIN
NIEPEHOC; PaBEHCTBO U MOA00HE PUryp.
Jloka3bIBaTh YTBEPXKICHUA O TOM,
YTO LIEHTpaJIbHAs, OCEBasl U 3€pKajbHas
CUMMETPHUH, IAPAJUICIBHBIM  IIEPEHOC
ABJISIFOTCS  IBOKCHUSIMU.  BBINOJHATH
npeoOpa3oBaHus MOI00US.
OnepupoBarh NOHATHAMM. TpsIMast

CKPEILUBAIOIIUMUCS u chepa Ditnepa.
MPSAMBIMU. Pemiars reomeTpuueckue 3amadd C
[lepnieniuKynsIpHBIE MCIIOJIb30BaHUEM JIBHOKCHUU.
MpsSAMBbIE u HUcnoab3oBaTh npyu penieHUN 3aaad
IIJIOCKOCTH: JNBHWKEHUS ITPOCTPAHCTBA U X CBOMCTBA.
CTaHJapPTHBIE CpaBHuBaTL ¥ aHAJM3UPOBATH
rapsl YTBEPXKACHUST C LEIbI0  BBISBICHUS
NEPIIEHAUKYJISIPHBIX JIOTUYECKHU KOPPEKTHBIX 151
IJIOCKOCTEN u HEKOPPEKTHBIX PACCYKICHUN.
MPSIMBIX, HccaenoBarh NOCTPOSHHBIE MOJCIIH.
CUMMETPUH Hcnoab3oBath HM(ppoBbIe pecypebl
MHOTI'OTPaHHUKO
B,T€OpeMa 0
Tpex
MIEPIICHIUKYJISIPAX,
BBIYMCIICHUS JUTMH
11 knacc (He meHee 102 4)

HasBanue
pasaena (TeMbl)
Kypca
(KoJIM4ecTBO

4acoB)

OcHOBHOE coaepKkaHue

OcHOBHBIE BH/IbI
eI TeILHOCTH
yyanuxcs
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AHAJIUTHYECKAA
reoMeTpus
(15 9)

[ToBTOpEHME:
KOOpJIMHAThl BEKTOpa  Ha
IIJIOCKOCTH u B
MPOCTPAHCTBE,

CKaJIsIp
HOE
MIPOU3BEICHUE

BEKTOP
OB, BBIUHCIICHHE YTJIa MEXKIY
BEKTOpaMH B
MIPOCTPAHCTBE.
YpaBHeHHE

psiM

O, MPOXOASIIEH Yepe3 JBE
TOYKH.

AKTyanu3upoBath (bakTbI U
METO/IbI TNIAHUMETPUHU, PEJIEBAaHTHBIC
TeMe, MPOBOIUThH AaHAJIOTUH.

CBoauTh IeHCTBUS C BEKTOPAMU K
aHAJIOTUYHBIM ~ JCUCTBUSAM C HX
KOOpJMHATAMHU.

BcecnnomuuTh

orpenene
HUECKAJSIPHOTO YMHOXKEHHS U €T0
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YpaBHeHue
HOpMaJb,

IJIOCKOCTH,

ypaBHEH

MEIUIOCKOCTH B OTPE3KAX

BekropHoe
npousBenecHue.  JIuHelHbIe
HEPaBEHCTB
a, JIMHENHOE
MPOrpaMMHUPOBAHUE

AHanuTtuueckue
pacuéra yria
NPSIMBIMU U

Haxoxnenue paccrossHun
OT TOYKM JI0 IUIOCKOCTH B
KyOe u paBUIBHOU
MAPAMU/IE

METO/IbI
MEXTY

CBOMCTBA. BBMUUCIATL C ITOMOIIBIO
CKaJISIPHOTO  YMHOXEHHUSI  JUJIMHBI
BEKTOPOB, YyIJIBI MEXIy HUMH,
YCTAHABJIIUBATh MEPHEHIUKYISIPHOCTD
BEKTOPOB.
BbIBOAUTH ypaBHEHHE IJIOCKOCTH
U GopMyJly PacCTOSHUS OT TOYKH JI0
IUIOCKOCTH.
Pemiats 3a7a4Hu,
coueTas
KOOpJIMHATHBIN u
METO/IBI.
IIpoBoaurts
KOPPEKTHBIE
paccy:KIaeHus
F€OMETPUYECKUX
MIPUMEHECHHE
KOOPJAWHATHOTOMETO/A.
AHaJIM3MPOBATH 151
MOJEJUPOBATDH HA SI3BIKE T€OMETPUU
pe€ajbHbIE  CHUTyallud,  CBSI3aHHBIC
BEKTOpPaMH U KOOPJAUHATAMM.
HccaenoBath MMOCTPOEHHbBIE
MOJEIM, B TOM 4YHCIE€ MU C
WCIIOJIB30BaHUEM ammapara ajareOphl.

BEKTOPHBIN

JIOTUYECKU
AO0Ka3aTelbHbIe
npu peneHnu
3a1a4 Ha
BEKTOPHO-

Hcnmonb3oBaTrh  KOMIIBIOTEPHBIE
IPOrPaMMBI.
3HaKoOMHUTBHCH c UCTOPHUEN

Pa3BUTHA MaTCMAaTHUKHN
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IHoBTOpEHME, Ceuenus CTpouts ceueHusl.
00001IeHne MHOTOTPaHHUKOB: Pemartnb CTEPEOMETPUUECCKUE
CTaH/apTHBIC 3a/1auu Ha JI0Ka3aTeNbCTBO
" MHOTOTPaHHHKH, METOJ | MaTeMaTUYECKUX OTHOIIICHUH,
cucTeMaTH3alusl | CIICJOB, CTaHIapTHbHIE HaXO0XJICH
3HAHMI MJIOCKOCTH, Y€ TeOMETPUUECKUX BEJIMYUH (JJIUH,
(15 yacoB) IepecedyeH | YTJIOB,IUIOMAAeH, 00bEMOB).
USITIPSIMBIX U TIJIOCKOCTEH HUcnoan3oBath TIpU  pEIICHUU
[TapannenbHbie NpsSAMble U | CTEPEOMETPUYECKUX
IUIOCKOCTU:  MapaJulesibHbIe 3a
CCUCHHs, pacuéT OTHOIICHUH, | Ja4 IUTAHUMETpUUYecKue (axkTel U
YTIIBI METO/IBI.

MEX IIpoBoauTh JIOTUYECKA
ny KOPPEKTHbBIE JI0Ka3aTebHbIe
CKPENTUBAIOIIMHUCS paccykJIeHus npu perieHuu

PSMBIMHU CTEPEOMETPUYECKUX 3a]1aU.
[TepnenauKyIsipHBIC CpaBHMBATHL U aHAJIM3MPOBATH
pSIMBIC 17§ peanbHbIE CHUTyallud W BBISBISATH
IJIOCKOCTH: BO3MOXHOCTh €€ MOJICJIMPOBAHUS Ha
CTaH/apTHBIC SI3bIKE TEOMETPUH.
naphl MoaeaupoBarb
NEePHEHAUKYIIPHBIX peanbH
MJIOCKOCTEH u yIO CUTYallul0 Ha SI3bIKE TEOMETPHHU
PSIMBIX, U
CUMMETPHUH
MHOTOTPaHHHKO
B,TeOpeMa 0
Tpex
MEePICHANKYJISIPaXx,
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BBIYUCIICHUS JUTUH B
MHOTOTPaHHHUKAX

[ToBTOpEHME: IUIOLLIA U
MHOTOYTOJIbHUKOB, (POPMYJIbI
JUTSL TUIOIIAZAEH, COOOpaXkeHHsI
MOJI00usI.

[Inomaau
ceueH
ni MHOTOTPaHHUKOB:
TUIOIIA N MIOBEPXHOCTE,

paspe3aHus Ha
JaCTH, COOOpaKEHHUs MOI00Ms

HCCJIEe0BATh IOCTPOCHHBIE MOJICIH,
B TOM YHCJIC M C HWCIOJIb30BAaHHEM
ammapara anreOpsl.

Hcnoab3oBaTh  KOMITBIOTEPHBIC
IIPOrpaMMBI ITPH PEIIICHUH 3a]1a4.
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O0BéM
MHOTOrpaHHHKA
(17 v)

O0BéM Tea.
O0beM
PSIMOYTOJIBHOTO

napajuienienuneaa. 3aaadu
oOyaBOCHUHN KyOa, O
KBaJpaTypeKyoa; o
TPUCEKIIUU yTIIa.
CrepeomeTpuueckue
3a/1auu, CBSI3AHHBIE C
00BEMOMITPSIMOYTOJIBHOTO
napajuienenumneaa.
[Ipuknannsie
3a/1a4H,
CBS3aHHBIC C BBIYHUCICHUEM
o0BéMa
MPSAMOYTOJIEHO
romnapasuiesienuIea.
O0BEM NpAMON IPU3MBI.
CrepeomeTpruueckue
3a/1auu, CBSI3aHHBIC
Brruncnenne 00bEMOB Ten
C MOMOILBIO OIPENEIEHHOTO

UHTEeTrpaa. O0BEM
HaKJIOHHOM MIPU3MBI,
MUPaMUJIBI.
dopmyna
00BEM
a
MTAPaMHUJIBI.
OTtHomreH
ne o00BEeMOB MHUPAMHUI C
OOLTUMYTIIOM.
CrepeomeTpruueckue
3a7]a4M, CBSI3aHHBIE C
00BEMaMHUHAKIIOHHOM
IPU3M
BI,[TAPAMU/IBI.
[Tpuknaguele  3agauu
noreMe «OO0BEMBI
TEI,

C

CBo0oaHno
onepupoBa
Th NMOHATUSIMU. 00BEM Tena, 00BEM
IPSMOYTOJIBHOTO MapaJlJIeIenuUIIe 1a.
DopMyIHMPOBATH
OCHOBH
BIECBOMCTBA OOBHEMOB.

Jloka3pIBaTh TeopeMy 00 00BEMeE
IPSAMOYTOJBHOIO  IapajulelIeuIeaa,
CIIEACTBUSA U3 HEE.

Paspesartsp

MHOT'OTPaHHU
KW, IEPEKIAAbIBATh YACTH.

Pemartnb CTEPEOMETPUUECKUE
3a/1a4M, CBSI3aHHBIE C BBIYUCICHUEM
o0BbEMa IIPSAMOYTOJILHOTO
napasuiesIenunea, Ipu3Msl.

CpaBHUBaTHh M aHAJU3HPOBATH
YTBEPKIACHUS C LEJIbIO0 BbIABICHUS
JIOTHYECKHU KOPPEKTHBIX u

AHaJIM3MpPOBATH "
MO/JEJIUPOBATh HA SI3bIKE T'€OMETPUH
pealbHbIE CUTyalWd, CBSA3AHHBIE C

00BEMOM IPSIMOYTOJIEHOTO
napajuiesIenunesna, IIPU3MBI,
ITAPAMUIBI.

HUccnepoBath IIOCTPOCHHBIE

MOJCIH, B TOM 4YHCIE U C
WCIIOJIb30BaHUEM ammapara anreOpsl.
BeiBOAUTDH
OCHOBH
yIO HHTETpajbHyl0 (OpMydy IS
BBIYMCIICHUS 00BEMOB TEJI.
Joka3piBaTh TeopeMy 00 00bEME
HAaKJIOHHOW TMPU3MBI Ha TPUMEPE

TPEYroJbHOM  TPU3MBI U IS
IIPOU3BOJIBHOM ITPU3MBI.
Jloka3bIBaTh Teopemy: 00
00BEMeE
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CBsI3aHHBIE ¢  O0OBEMOM
HaKJIOHHOM
npu3

MBI, TAPAMU/TBI.

[Ipumenenue
00BHEMOB.
Brruncnenue paccTosHus A0
IUIOCKOCTH

IIAPAMHUJIBI, dbopMynupoBath
CIIEICTBUS U3 Hee: 00BEM yceuEHHOU
nupaMuel. BeiBonutes Gopmyny ans
BBIYUCIICHUS O00BEMOB  yCEUEHHOM
IIAPAMU B
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Teaa
BpallleHUs.
(24 9)

HunuHapuyeckas
MTOBEPXHOCTb,
oOpasyto
IIUCIUINHIPUYECKON
MTOBEPXHOCTH.
Humuaap.
[Ips
MOW KPYTrOBOW  IHJIMHJIP.
ITnomane MMOBEPXHOCTHU
HWINHApA.
Konunueckas

MOBEPXHOCTh, 00Opasyromue
KOHUYECKOM  ITOBEPXHOCTH.
Konyc. Ceuenne KoHyca

MIJIOCKOCT
bIO,TTApAIIJIETIbHOU
MIJIOCKOCT
M OCHOBaHUS. Y CEUYEHHBIN
KOHYC. N3o6paxenue
KOHYCOB U YCEYCHHBIX
KOHYCOB.
[Inomans
060KO

BOM ITOBEPXHOCTU W IOJIHON
MOBEPXHOCTHU KOHYCA.
CrepeomeTpruueckue
3a/1a4uM Ha J10Ka3aTeJIbCTBO U
BBIYUCJICHHE, TOCTPOCHUEM
CEUEHMI UIIMH]IPA, KOHYCA.
[TpuknagHbie
3aaa
YM,CBA3aHHbBIC C IWJIUHIPOM
Cdepa u map.
[lepeceuenne chepsl u
mapa ¢ MJIOCKOCTBIO.
Kacanne 1mapa u cheps
MJIOCKOCTBIO. Bun u
M300paKeHUe 1mapa.
YpaBHeHHe
chep
bl
[Mnomanes cheper u €

CBo0001HO

onepuposa
Th
NOHSATHAMM:
WIAHAPUYEC

KasMOBEPXHOCTh, IMIUHApP. U3ydaTh
CIOCOOBI HOJIyYEHUS
UIMHIPUYECKOM MIOBEPXHOCTH,
WIMH/IpA.

N3o00paxkaTh UWIMHIP W €ro
CEYEHUS IIJIOCKOCTRIO.

CBo00oaHO
oIepupoB
aTh NMOHATHSIMH: KOHHMYeCKas
MMOBEPXHOCTh, KOHYC, YCEUEHHBIN

KoHyc. M3ydaTh criocoObl moJydeHust
KOHMYECKOM ITOBEPXHOCTH, KOHYCA.
HN300paxkaTh KOHYC U €ro
CEYEHUATUIOCKOCTBIO, IMPOXOIAIIEH
4epe3 0Ch, UILTOCKOCTHIO,
NEPIEHINKYJIIPHON K OCH.

BeiBOAMTH hopMy Bl TS
BBIUKUCIICHUS  OOKOBOU U
MOJIHOU

IIOBEPXHOCTEH TEJI BPAILLICHHUS.

Pematp CTEPEOMETPUUECKHUE
3alayd, CBsI3aHHbIE C  TeEJaMHU
BpalICHUs, HAXO0XICHHEM ILUIOIIAIN
OOKOBOW ¥ TOJHOW TOBEPXHOCTH,
MMOCTPOCHUEMCEYEHUN.

HUcnoab3oBaTh 1IpU  pELIEHUU
3a/lay IJIaHUMETpUYecKue (aKTel U
METO/IBI.

CpaBHMBaTL U aHAJIU3HUPOBATH
YTBEPXKJIECHHUSI C LEJNbI BBISBICHHUS
JIOTUYECKH KOPPEKTHBIX

AHaJIU3MpPOBaThH 51
MOJAEJIMPOBATh Ha S3bIKE FEOMETPUU
peanbHbIE CUTYyallud, CBS3aHHbBIE C
KOHYCOM HIIWUIMHIPOM.

HUccaenoBars IIOCTPOCHHBIE
MoOAeNd, B TOM 4YUCIE U C

YacTeu. CuMMeTpus | HCIIOJIL30BaHMEM allapara anreopsl
c(bep],l U 11apa. AKTyaJIH3Hp0BaTL (I)aKTBI N MCTObI
CtepeomMeTpruUeCcKUe INIAHUMETPHUM,  PEJICBAHTHBIC
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3aJa4u Ha O0Ka3aTCJIbCTBO U TEME,
BBIYHMCJIICHHUC, CBA3aHHBLIC CO

cdepoit u

1apom,
MIOCTPOCHUEM WX CEUCHUU
IIJIOCKOCTBIO.
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[Ipuknannsie
3a1a4
U, CBA3aHHBIE cO cdepoil u
1apoM.

[loBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH, BBIYHCIICHUS B
OKPYXHOCTH,  CTaHIapTHbIE
moxoous

Paznuunple koMOHMHAIIUM
TEN BpalleHUs

3amaun no teme «Tema m
MTOBEPXHOCTH BpAIICHUS

151

NMPOBOJANTH AHAJIOTHUM.
CBo0oaHo
onepupoBa
Th IOHATUAMU: cdepa U 1map, UEHTP,
paauyc, tuaMeTp cdepsl U mapa.

HccaenoBarhb

B3aUMH
oepacmookeHue cepbl U IIIOCKOCTH.

@opMyJIHUPOBATL  ONpPEACICHUE
KacaTeJIbHOM TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE
Y TIPU3HAKE KACATEIbHOM ITIOCKOCTH.

BoiBoauTh dbopmyy

JUISl BBIYMCIICHUSA
wiomaan  chepsl  4Yepe3  paamnyc
chepsl.

Pemarsp CTEPEOMETPUYECKHUE
3a/laud, CBsI3aHHbIE CO cdepod u
mapoM,  HAxXOXICHHEM  IUIOLIAIU
cheppl U €€ dacTeil, MOCTPOCHUEM
CEYeHM cdepbl nmapa.

AHAJIM3MPOBATH U MOJEJITUPOBATH
Ha S3bIKE TEOMETPUU  peabHbIC
CUTyalluHd, CBSA3aHHbIE C IIapOM U
chepoti.

Pemiarp mpocTeie  3amadd, B
KOTOPBIX (UTYPUPYIOT KOMOWHAIIUU
TEJ Bpall€HUs] © MHOTOTPAaHHUKOB.

Hcnoab3oBaTrh Npu  pEUICHUU
3a/;ay, CBSI3aHHBIX CcO cdepol u
IapoM, IJIaHUMETpUYEeCKue (PakThl U
METO/BI.

Pemartnb CTEpEOMETPUYECKUE
3aJjauyd, CBSI3aHHBIE C  TeJIaMH
BpALEHUS, TOCTPOCHUEM CEUEHUM Tel
BpalieHusi, ¢ KOMOWHAIUSIMH Tl
BpalllEHHUs] UMHOTOTPAHHUKOB.

IMpoBoauTtsh JIOTUYECKHA
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
paccyXaeHus pu pemeHuun

r€OMETPUYECKHUX 3a]1a4, CBS3AHHBIX C
NEPIIECHAUKYJIIPHOCTBIO TIJIOCKOCTEN.
AHAIM3MPOBATH U MOJAEJIUPOBATH
Ha S3BIKE TE€OMETPUH  PEaJbHBIE
CUTYalUH, CBSI3aHHBIC
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HccaenoBarhb
MOJCIH, B  TOM
HUCIIOJIb30BAHUEM

MIOCTPOEHHBIE

qucje

u

C
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anmnapara anreOpsl.

Iaomaau
MOBEPXHOCTH U

(9 4)

O0BEM HUMIMHApA.
Teopemaob 06bEMe mpsiMOTO
nwmHApa.llmomanu
OOKOBOM 5
MOJIHOM
MTOBEPXHOCTH
HWINHApA.
Brrunciaenue o0bEMOB TeN
C MOMOUIBIO OMNPEACIEHHOTO
uHTerpaita. O0bEM KoHyca.

[Imomagn  OOKOBOWl W
IIOJTHOHM TIOBEPXHOCTH KOHYCA.

CrepeomeTpruueckue
3a71a4H, CBSsI3aHHBIE

[Ipuknaneele 3amgauu IO
TtemMe «OOBEMBI W IUIOLIAIU
ITOBEPXHOCTEM TEN.

OO0BEM 1Iapa U MIAPOBOIO
cektopa. Teopema 06 00BEME
mapa. [Inomans chepsr.

CrepeomeTpruuecKue
3a/1a4H, CBSI3aHHBIC

[IpukmanHple 3amadd 10
TeMe «OOBEMBI TE,

CBs3aHHBIE C OOBEMOM IIIapa
U TUIOIIA/IbI0 Cephl.

CooTHolIeHUs

MEX

Jy TUTOIIAIIMU TTIOBEPXHOCTEMN
NOOBEMaMU ITOJTOOHBIX TEI.

[TonoOnbIie Tena B
MIPOCTPAHCTBE.

N3menenne o0bEéMa mpu
no100uu.

CrepeomeTpruecKue
3a/1auu, CBSI3aHHBIC

C

C

C

CBo0oaHO
onepupoBa
ThIOHATHAMHU: 00BbEM TeJa, MIOMAb
MOBEPXHOCTH.
DopMyIHPOBATH
OCHOBH
BIECBOMCTBA OOBEMOB.

Jloka3bIBaTh TeopeMBbl: 00
00bEMe 1UIMHIpa; 00 00bEME KOHYCa.
BeiBoaMTH dbopMyIbI TUISt
BBIYUCJICHUA  00BbEMA  yCEUEHHOTO
KOHYCa.

HccaenoBarb ITIOCTPOCHHBIE
MOJEIM, B TOM 4YHUCIE U C
WCIIOJIb30BaHUEM ammapara ajareOpsl.

3HaTh BO3MOXHOCTM  PEIICHHUS
3a7la4 Ha TIOCTPOCHUE LHMPKYJIEM U

JIMHEHKOM, 0 KJIACCHYECKHUX
HEpa3peuIum
bIX3a7a4ax.
CB00OIHO
OonepupoBa

Th NOHATHUSMM. IIAPOBOM CErMEHT,
IapOBOM  CJIOM, IIApOBOM CEKTOP,
OCHOBAaHME UM BBICOTA CETMEHTA,
OCHOBAaHHUE U BBICOTA IIAPOBOIO CJIOSL.

BoiBOAUTH bopMyIIBI TUISt
HaxXOXJECHUs  O00BEMOB  IIAPOBOTO
CerMeHTa, 1apOBOT0 CeKTopa,
mIomaaucgepsl.

Joka3piBaTh TeopemMy 00 00BEME
mrapa.

Pemarsp CTEPEOMETPUYECKUE
3a/1auu, CBSI3aHHbIE ¢ 00BEMOM IIIapa,
IApOBOTO  CETMEHTa,  IIIapOBOTO

CEKTOpa, IJIOMIAbI0 CPEPHI.
CpaBHUBaTh W aHAJIM3MPOBATH
YTBEPXKIICHUS C LETbI0 BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX
AHaJIU3UPOBATH U MOJIEJTHPOBATH
Ha S3bIKE TEOMETPHHM  pEalIbHbBIE
CUTyallid, CBsI3aHHBIE C OOBEMOM
1Iapa, mapoBOro CerMEHTa, IIapOBOTO
CEerMEeHTa, IJIOMIAAbI0 Chephl.
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CBo0oaHo
onepupoBa
THLIIOHSAATHEM:. MOJOOHBIE TEjla B
MPOCTPAHCTRBE.
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Bprunciaath O00bEMBI TEI  C
TIOMOIIBIO0 ONIPENEeIEHHOTO HHTETpaa.

Pemathb CTEPEOMETPUICCKIE
3aJ1a4M, CBI3aHHBIE C COOTHOIIECHHUSIMH
MEXAY IUIONIAIIMA TOBEPXHOCTEH H
00BbEMaMHUIIONO0OHBIX TEIL.

IIpoBoauTh JIOTUYECKH
KOPPEKTHbBIE A0Ka3aTelbHbIe
paccyKIeHus npu penieHnu

r€OMETPUYECKUX 3a/1ay, CBSI3aHHBIX C
BBIUKCIICHUEM  O0OBEMOB  Tel  C
IOMOILBIO ONPEAEIIEHHOIO MHTErpaa,

HaXO0XJICHU
€M COOTHOIICHUSI MEXK]y IUIOIIAIsIMHU
MOBEPXHOCTEN U 00BEMaMU TTOAOOHBIX
TeN.

AHAJIM3MPOBATH U MOJEJITUPOBATH
Ha S3bIKE TEOMETPUU  peajbHbIC
CUTYaIllH, CBA3aHHBIE C 00BEMaMH U
MOBEPXHOCTSIMH TET, Ha
JIOKA3aTEIbCTBO U HA HAXOXKICHUE
T€OMETPUYECKHUX BEJIMYHH
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JABu:xeHust
(S49)

JIBr>KeHUsI
MPOCTPAHCTRBA.
OtobOpaxkenus. J[BuxeHus u
paBeHcTBO ¢uryp. OOmme
CBOMCTBA ABVIKCHHU. Buinl

JIBVDKCHUM:  TapaJUICIIbHbIN
MepEeHOC,

LEHTPAJIb
Has
CUMMETpPHS,

3epKaJIb
Hasi CHMMETpHUS, ITOBOPOT
BOKPYT MIPSIMOU.

[IpeoOpazoBanus 10MO0MS.

[Ipsmas u chepa Ditnepa.
['eomerpuueckue 3amauu

Ha IPUMEHEHUE TBYKCHHS

CBo0oaHno
onepupoBa

Th

MOHATUSIMU:

0TOOpaKeH
We MPOCTPAHCTBA Ha ce0sl, IBUKEHUE
POCTPAHCTBA; IICHTPAJIbHAS, OCEBas
u 3epKaJIbHAS CUMMETpPHH,
napajijieIbHbINA IEPEeHOC; PAaBEHCTBO U
noaooue puryp.

Jloka3bIBaTh YTBEPKIACHUS O TOM,
YyTO  IEHTpajibHasg,  oOceBas U
3epKaJIbHAs CUMMETPHH,
HMapaJyIebHBIA  TIEPEHOC  SBIISIOTCS
JIBIDKCHUSIMH. BbInonaTh
npeoOpa3oBaHust MOI00USI.

OnepupoBathb MOHATHSIMM:
npsiMasi u cdepa Ditnepa.

PemiaThp reomeTpuueckue 3aaauu
CHUCITIOJIb30BAaHUEM JIBUYKEHUH.

HUcnoan3oBath 1pu  pEIICHUH
3a/1au JBUIKEHUS MPOCTPAHCTBA U HX
CBOMCTBA.

CpaBHMBATHL U aHAJM3MPOBATH
YTBEPKICHUS C IIETBI0 BBISBICHUS

JIOTUYECKU KOPPEKTHBIX
HccaenoBarb ITOCTPOCHHBIE
MOJIEIIH.

HUcnoab3oBarb
uugpos
blepecypchl

I
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IoBTOpEHME,
00001menne

"
cucTeMaTH3alus
3HAHUH

(17 9)

O6o06maroriee
IIOBTOPEHUE  TNOHATHU U
METOJIOB Kypca TE€OMETPUHU
10-11 KJIaCCOB,
CHCTEMAaTH3aIUs 3HAHWM.

Uctopus

pa3BUT
Usl CTEPEOMETPUN KaK HayKH
u e€ poiab B Ppa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMHBIOTCpHBIXTE?XHOJ]OI‘I/Iﬁ

Pemartnb CTEPEOMETPUYECKUE
3a1a4u Ha J0Ka3aTelIbCTBO
MaTeMaTU4YECKHUX OTHOILICHHH,

HAaxO0XJICH

W€ TEOMETPUYCCKUX BEIWMYHMH (JJTUH,
YTJIOB,IUIONIAeH, 00bEMOB).

Hcnonb3oBaTh IpU  pELICHUH

CTEPEOMETPUUECKHUX

3a
a4 IJIaHUMETpuueckue (akTel U
METOJBI.

IIpoBoaurts JIOTUYECKU
KOPPEKTHBIE JIOKAa3aTEIbHbIC
paccyKIaeHus npu pelieHnun
CTEPEOMETPUUYECKHUX u

IJJAHUMETPUYECKUX 3a/1a4.

CpaBHUBaTh M aHAJIU3MPOBATH
peanbHbIE CHUTyalldd W  BBISBISTH
BO3MOXXHOCTh €€ MOJEIIMPOBAHUsS Ha
A3BIKE T€OMETPUHU.

MoaeaupoBarb

peanbH

YIO CUTYyallMI0 Ha S3bIKE T€OMETPUH U
HCCJIe0BAaTh ITOCTPOCHHBIE MOJEINH,
B TOM YHUCJIE€ U C HCHOJb30BAHHEM
anmnapara ajreopsl.

Hcnoab3oBaTb  KOMIBIOTEPHBIC
IIPOrpaMMBI IIPU PELICHUH 3a/1a4.

IMosyyars npeacraBiieHHEe O
FeOMETPUM Kak O pa3BUBAIOLICHCA
HayKe, UCCIECAYIOUIEH OKPYKAOLINI
MHp, CBSI3aHHOM C  pEAJIbHBIMHU
00BbEKTaMH, TIOMOTAIOLIEH PELIUTh
peanbHbIE JKMU3HEHHBIE CUTyalud O
POJNIMCTEPEOMETPUHN B Pa3BUTUHU
COBPEMEHHBIX WHXXEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI
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