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TFEOMETPUA
Baxxnocts yuebHOTO Kypca  TIe€OMETpUM Ha YpPOBHE CPEIHEr0001IIero
oOpa3oBanusi ~ 0O0yCJIOBJIEHA MPAaKTUYECKOW  3HAUYUMOCTBIO  METANpeJIMETHBIX U
MPEJAMETHBIX PE3YJIbTaTOB 00y4YeHUsI FEOMETPUH B HaIpaBJIEeHUU JTUYHOCTHOTOPA3BUTHS

oOyuaromuxcs, ¢GopMUpoBaHUs (DYHKIMOHAIBHOW  MaTeMaTHYECKOWTPAaMOTHOCTH, M3yUYCHHS
OpYyruX y4eOHbIX JUCHMIUIMH. Pa3zButue y 00y4aromMXCANpaBWIBHBIX INPEACTABICHUI O
CYLIHOCTH M MNPOMCXOKJIECHUU I'€OMETPUUYECKUXAOCTPAKIUI, COOTHOILIEHUU peanbHOro
u UJI€AIILHOTO, XapakTepe  OTPAKEHUAMATEMATHYECKOM HAYKOW SIBIICHUU U
IIPOLIECCOB PEAIIBHOIO MHUpPA, MECTE FEOMETPUMB CUCTEME HAYK U POJIM MATEMaTU4YECKOTO
MOJICIIMPOBAHMS B HAYYHOM ITO3HAHUU UB IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHS 00YYAIOIINXCS, aTAK)KE KA4eCTB MBIIUICHHUS, HEOOXOAUMBIX JIJIS QA TalllH B
coBpeMeHHOM oO1ecTBe. [ eoMeTpus SBIsIETCS OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETrO
oOmiero o0pa3oBaHusi, Tak Kak oOecreyrBaer BO3MO)KHOCTb M3YYEHMs KaK AMCLMILINH
€CTECTBEHHO-HAy4YHO! HAIPABJICHHOCTH, TAK U TYMAHUTapPHOU.

Jlormueckoe MblluIeHUE, GopMUpyeMoOe IpU U3YYEHUH 00y4YarolIMMUCS MOHATUHHBIX OCHOB
FEOMETPUM U TOCTPOCHUM LIEMOYKH JIOTMYECKUX YTBEP)KICHHUIB XOJ€ pPELIeHNUs T€OMETPUUECKUX
3a/1a4, yMEHHE BbIIBUTaTh U OMPOBEPraTh 'MIOTE3bIHENOCPEACTBEHHO UCIIONb3YIOTCS IPU PELICHUU
3aJ1a4 €CTECTBEHHO-HAYyYHOTO IUKJIA,B YACTHOCTH U3 Kypca (DPU3HKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NeSITeIbHOCTH 4enoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOIMMOe
YCIOBHE €r0 COLMAIBHOIO OBITHS, (hOpMa OTPAKEHHs OKPY’KAIOIIEr0 MHUpa, YCIOBUE YCIEIIHOTO
NO3HAHUS U aKTUBHOI'O IpeoOpa3oBaHus ACHCTBUTEIbHOCTH. OniepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3aMu 0OBeAMHSAET pa3Hble BHJBl y4eOHONH M TPYAOBOM  JESATEIBHOCTH,  SBISETCA
OJTHUM U3 TPO(ECCHOHATBHO BaXKHBIX KauyecTB, MOATOMY aKTyalbHa 3ajaya (OPMHUPOBAHUS Y
00yyaroImuxcs MPOCTPAHCTBEHHOTO MBIIUIEHNUs KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS —
CYLIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K IPAKTUYECKOW JESITEIBHOCTH 110 MHOI'MM
HaIpPaBICHUSM.

Llenb ocBOeHUsE porpaMMel yueOHoOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE OOyUYCHMS —
o0mieoOpa3oBaresibHOE U OOIIEKYJIbTYpHOE pa3BUTHE oOOydvaroIluxcs dYepe3 obecredyeHue
BO3MOXHOCTH HPUOOPETEHUS] M MCIIOJIb30BAaHMUSI CHCTEMAaTHMYECKMX TE€OMETPUYECKMX 3HAHUH U
neicTBUl, crienn@UYHBIX T€OMETPUHU, BO3MOKHOCTH YCHEIIHOTO MPOAOKEHUS 00pa3oBaHUs IO
CHEINAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHHUEM I€OMETPHH.

[IpuoputeTHbIMU  3a7ayaMH  OCBOeHHsI yueOHoro Kypca «l'eomerpum» Ha 6a30BOM
ypoBHe B 10-11 kmaccax sSIBISIOTCS:

(I)OpMI/IpOBaHI/Ie OpeACTaBJICHUA O TCOMCTPUH KAK 4aCTU MHpOBOfI KYJbTYPBI U OCO3HAHUC eé
B3aMMOCBSA3U C OKPYKAOIUM MUPOM;

(I)OpMI/IpOBaHI/IC MNpEACTaBJIICHHUA O MHOI'OIpaHHHUKAX W TEJIaX BpaliCHUSA KaK O
BOKHEUIIINX MATEMATHYECKUX MOJCIIAX, MMO3BOJIAIOIUX OIMMHUCBIBATD U U3Yy4YaTh PA3HBIC ABJICHUA
OKPYKarouero M1upa,

(dhopMupOBaHUE YMEHHUSI pAaCIiO3HABATh HAa YEPTEkKaxX, MOJICIIAX U B PEATbHOM MHPE
MHOTI'OT'paHHUKH U TCJIa BpalllCHU A,

OBJIAACHUC MCTOJaMU PCUICHUA 3a/la4 HA ITOCTPOCHUA Ha I/I306pa)KCHI/I}IX MMPOCTPAHCTBCHHBIX
$uryp;

(bOpMI/IpOBaHI/IC YMCHUA OIICpUpPOBATH OCHOBHBIMH IIOHATUAMHU O

MHOTOTPaHHUKaX ¥ TEaX BPalleHNs W HX OCHOBHBIMH CBOMCTBAMM; Onepatop 30 000 "Komnarus "Tenzop
JOKYMEHT MOAMNMWUCAH 3JIEKTPOHHOW NMOAMUCHIO
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OBJIa/ICHUE AJITOPUTMAMHU PELICHHUS OCHOBHBIX THUIIOB 337a4, (JOPMHUPOBAHUE YMEHHS
IPOBOJUTH HECJIOKHBIE JOKA3aTENbHbIE PACCYKICHUS B XO€ PELICHHS CTEPEOMETPUUYECKHX 3a/1a4
U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE MHTEIUICKTYyabHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs, o3HaBaTeIbHON
aKTUBHOCTH, UCCIIEI0BATENILCKUX YMEHUMN, KPUTUUHOCTH MBIIIJICHUS;

¢bopmupoBaHue GYHKIMOHAIBHON IPAMOTHOCTH, PEIEBAHTHON IT'€OMETPUU:YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX TIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaIbHbIX
KU3HEHHBIX CUTyallUsAX U IIPU U3yUYEHUH JPYTUX yUYEeOHbIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
¥ 3aKOHOMEPHOCTEH, (HOpMYITHPOBATH UX HA SI3BIKE TEOMETPHH U CO3/1aBaTh T€OMETPUUECKUE
MOJIEJIH,IPUMEHATh OCBOEHHBIA F€OMETPUUECKUI anmnapar AJis peleHus: IPaKTHKO-
OpPUEHTUPOBAHHBIX 3aj1a4, UHTEPIIPETUPOBATh U OLICHUBATh I10JyYEHHBIEPE3YJIbTaThI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO IPOTrPAMMBI [0 F€OMETPHUM SBISETCS BKIIOUEHHE B Kype
CTEpEOMETpUU B Hauyajle €ro M3y4yeHWs 3a/ay, pellaeMblX HAa YPOBHE MHTYMTHBHOIO ITO3HAHUS,
U OIpeleséHHBIM 00pa3oM OpraHu3oBaHHas pabdoTa HaJl HUMM, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOI'0 U IPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIUPYET  IMPOTEKAaHME  MHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYETK JalbHEUILIEMY U3YUEHUIO [IPEIMETA.

[Ipenmnourenue OTHAETCS  HAIVIAJHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHus, TO €CTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO- IMPaKTUYECKOU
NeSITeIbHOCTH. Pa3BuTHe  NMpPOCTPAHCTBEHHBIX  MPEJACTABICHUHY OOydarolMXxcsi B Kypce
CTEpEOMETPUU NPOBOJUTCA 3a CUET PpELICHUs 3aJlauHa CO3/laHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha ONepUpPOBAHUE NIPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue o0pa3za IMPOBOAUTCS €
OIOpON Ha HaIJIAJHOCTh, a ONEPUPOBAHHE OOpPa30M — B YCJIOBUSAX OTBJIECUEHHS OT HAIJISIHOCTH,
MBICJIEHHOT'O U3BMEHEHUS €r0 UCXOIHOTO COJepKaHUSI.

OCHOBHBIMH ~ COJEPXKATEIBHBIMA JIMHUSIMH ~ y4eOHoro kypca «leomerpus» B 10-11
Kjaccax SABISIOTCS:  «MHororpaHHukmn», «lIpsiMble M IUIOCKOCTUB IPOCTpaHCTBe», «Tena
BpalleHus», «BeKTopsl U KOOpAWHATHI B IIPOCTPAHCTBEY.

dopmMHUpoOBaHHE JOTHUECKUX YMEHUN pacpeiesieTcss He TOJIBKO O COJEP>KaTEIbHBIMIUHUSAM, HO U
0 To/1aM O0Y4YeHHUs Ha YpPOBHE CPEHEro OOIIEero 00pa3oBaHMsL.

Conepxxanne 00pa3oBaHHs, COOTBETCTBYIOIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHMS
IpOrpaMMbl 110 TE€OMETPUHU, PACHpPENeiI€HHBIM IO rojaM OOydYeHHUs, CTPYKTypUPOBAHO TaKUM
o0Opa3oMm, uTOObl OBJIQJICHHE TE€OMETPUYECKHMMM TOHSATUSMU W HaBBIKAMU OCYLIECTBIISJIOCH
MOCJIEI0BATENbHO U MOCTYNATEIbHO, C COOMIOIEHUEM MPUHLIUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE
3HaHMS BKIIOYAIMCh B OOILIYyI0 CHCTEMY T€OMETPHUYECKHUX TMpEeACTaBIECHUN 00ydJaromuxcs,
paciupsis U yriryossis e€, 00pasys NpoyHble MHOYKECTBEHHbBIE CBS3H.

OO01iee yucino YacoB, PEKOMEHJIOBAaHHBIX [UIsl M3Y4YEHHs Y4eOHOro Kypca
«'eometpusi» — 102 ygaca: B 10 ximacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 34 gaca (1 gac
B HEJIEIIO).

[JOKYMEHT MOAMNWCAH 3NEKTPOHHOW NOAMMUCHIO
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COJEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B POCTPAHCTBE

OcHoBHBIE MOHATHUS cTepeoMeTprur. Touka, mpsiMasi, MII0CKOCTh, MpocTpaHCTBO. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU CIIE/ICTBUS U3 HUX.

B3aumHOe pacrosiokeHHe NpAMBIX B INPOCTPAHCTBE: IEPECEKAIOLIMECS, NapauleibHbIE U
CKpeuBaromuecs InpsMble.  [lapainenbHOCTs  HpSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
HapaJulebHbIEC NPSMBIE B IIPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, NAPAILIEIbHOCTD NIPSIMON
U TIOCKOCTH. YTIBI C COHAITpaBJICHHBIMU CTOPOHAMHU, YTI'OJI MCXKAY IMPAMBIMU B IIPOCTPAHCTBC.
[TapannenpHOCTh MIIOCKOCTEW: TMapajuIeNbHbIE INUIOCKOCTH, CBOMCTBA MapaulICNIbHBIX IIOCKOCTEH.
[Ipocreiire TpoOCTpaHCTBEHHBIE (GUTYPHl HA TUIOCKOCTH: TETpajap, KyO, NapasuleenuIe],
MIOCTPOEHUE CEUCHHUIA.

HepHeHl[I/IKYJIﬂpHOCTI) HpﬂMOfI n IINIOCKOCTH NEPHNCHAUKYJIISIPHBIC TPAMBIC B
IPOCTPAHCTBE, MpsSMble MapalielbHble W MEPHEHAMKYJAPHbIE K IUIOCKOCTH, IPHU3HAK
NEePHEHANKYISIPHOCTU NPAMON M IJIOCKOCTH, T€OpeMa O MPSMOM MEpPHEeHIUKYISIPHON MIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YroJl MEXAY HPsIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIN yIroJjl, JUHEHHBIM Yroi
JBYrpaHHOro yria. llepneHAuKynsip W HakKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHuEe OT MPSMOM 10 MIIOCKOCTH, MPOEKIusi (UTrypblHA MIIOCKOCTh. [lepneHIuKyIsipHOCTb
IJIOCKOCTEH: MpU3HAK NMEPIEHIUKYIIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX nepreHIuKyspax.

MHoOrorpaHHuKHu

IloHsiTME MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIBIE U HEBBIITYKJIbIE
MHOTOI'PAHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronpHas npusma, T'paHd W OCHOBAHMS
OpU3MBbl, TMpsMas M HAKJIOHHas TNpU3MblI, OOKOBass W TIOJHAs MOBEPXHOCTb IPU3MBI.
[Tapamnenenunen, NpAMOYTOIbHBIN ITapauIeIEIUIIe]

u ero cpoiictBa. [lupamuna: n-yroiapHas mupamuja, TpaHd U OCHOBaHHE MUPAMHIbI, OOKOBas U
MOJIHAsI TIOBEPXHOCTh MHPAMUJIbI, TIpaBUJIbHAS M yCEUEHHAs MUpamMuia. DJIEMEHTHl MPU3MBI U
nupamMusl. [IpaBuiibHbIE MHOTOTPAaHHUKH: MOHSATHE MPABUJIBHOIO MHOTOTPAaHHUKA, MpaBUJIbHAS
NpU3Ma U MpaBUIIbHAS NUpamMuia, IpaBUibHAs TPEYToJibHAs MUPAMHIA U MPaBUIIBHBIN TETpa’p,
ky0. IlpencraBnenue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp, AOAEKadap U ukocadap. CeueHus
MPU3MBIN THPAMUJIBI.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIeMEHTHI CHMMETPHUH B TUpaMuax, Mapaiesenureax, NpaBuIbHbBIX MHOTOTPAaHHUKAX.

Brruucnenue »n1eMEHTOB MHOTOTPAHHMKOB: pEOpa, auaroHanu, yriel. [linomans GoxoBOi
MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSMOM MPU3MBI, TUIONIAAh OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU TpsIMON Tpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTU TMPABUIBHON
NUPaMUJIBI, TEOpeMa O TuIoaau yceu€HHoi nupamubl. [lonstue 06 o6béMe. OOBEM THUPAMUTIBI,
MIPU3MBL.

[TomoOuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXKAY IUIOMIAISIMH TOBEPXHOCTEH,
00BEMamMK TOJJOOHBIX TETI.

11 KJIACC

Tesa Bpamenust
[unuaapudeckass TOBEPXHOCTh, 0Opa3ymomue MNHINHAPUYECKOW TOBEPXHOCTH, OCh

o One
OUIMHAPHUYCCKOU [TOBCPXHOCTH. HI/IJ'II/IHI[pZ OHCHOBaHI/IH u 6OKOBa${ MMOBCPXHOCTD, pasyrouiada u
JOOKYMEHT NOANWUCAH 3JTIEKTPOHHOW NOANUCHIO
LLKOJIA N2 130 BOPOLLUWJTIOBCKOIO PAIOHA BOJIFOIMPAZIA", YepHeHKo
Onbra HukonaesHa

atop 340 000 "KomnaHus "TeH3op"
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0Cb, TUIOIIA/1b OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0Opasyrole KOHHYECKOH IOBEpXHOCTH, OCh M BEpIIMHA
KOHUYeCKoW moBepxHocTH. KoHyc: ocHOBaHUWE U BeplInHa, 00pa3yrolas U OCh, IJIOaab OOKOBOM
U TOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC: oOpa3yrollhe M BBICOTa, OCHOBaHUS M OOKOBas
HOBEPXHOCTb.

Cdhepa um map: weHTp, paguyc, AUWAMETp, IUIOIAAb IOBEPXHOCTH cdeprl. Biaumuoe
pacrnosioxeHue cepsl U IIOCKOCTH, KacaTelabHasl IJIOCKOCTh K cepe, momaiab cQepsl.

N3o00pakenue Ten BpalleHus Ha IiockocT. Pa3BépTka nuauHApa U KOHyca.

KomOuHanmu Ten BpaleHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO c(epsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK, HJIM TEJIO BPAIICHUSI.

[Tonstne 00 o00BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaienenumnena u cieactsus u3 He€. O0bEM nunuHapa, konyca. O0bpéM mapa
U TUI0HIAb C(ephl.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMu ITOJO0HBIX TEN.

Ceuennst umnuHApa (mapayielbHO U NEPHCHIUKYISIPHO OCH), CEueHUs KOHyca
(mapaJiieibHOE OCHOBAHUIO U MPOXOASIILEE Yepe3 BEPLINHY), CEUEHUS 111apa.

BekTops! U KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoct U B npocTtpaHcTBe. ClI0K€HUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4Hcio. Pa3dnoxenue BekTOpa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
napajuienenunena. Pemenue 3anad, CBA3aHHBIX C NPUMEHEHUEM IIPaBWII JECHUCTBUN C BEKTOPAMHU.
[IpssmoyrosbHast cucrema KoopauHar B npocrpancTse. Koopannars! Bekropa. IIpocrelimue 3anauun B
KOOpAMHATax. YTrosl Mexay BekropaMu. CKalisipHOE MPOM3BEIECHUE BEKTOPOB. BbruncieHue yrios
MEXAY IPSIMBIMU U IUIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PEIIECHUH I€OMETPUYECKUX
3ajad4.

MNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kuacce oOydaromuiicss MONYYHUT CIEAYIOUIME IpEeIMETHbIE
pE3yJIbTaThI:

OIIepUpPOBATh MOHATUSAMU: TOUKA, NPsAMas, IIIOCKOCTb;

IIPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIEACTBUS U3 HHUX IIPU PEIIEHUH T'€OMETPUUYECKUX
3az1ay;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHANKYIIIPHOCTD IPSIMBIX U MJIOCKOCTEN;

KJ1accu(uIUpoBaTh B3alMHOE pacronoXeHue IPSIMBIX " IUIOCKOCTEN B
IIPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUSAMU: JIBYTPAHHBIN yroj, rpaHd JBYTPAaHHOIO yIJa, peOpo ABYIpPaHHOIO
yTia, JUHEWHBIN yroJl ByTPaHHOI O yIJIa, FpaayCHas Mepa IByTpaHHOI 0yIJIa;

ONEpUpPOBaTh TMOHATUSMU: MHOTOTPAaHHMK, BBIIYKJIBIH W HEBBITYKJIBIH MHOIOIPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IIPABUIIbHBIM MHOTOTPaHHUK;

pacrno3HaBaThb OCHOBHbBIE BHUJbl MHOTOIPAaHHUKOB (MHpaMuja, MpU3Ma, MPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo);

KJIacCU(UIMPOBATh MHOTOTPaHHUKH, BEIOWpasi OCHOBaHUS i KilacCU(UKALUU (BBITYKIIbIE U
HEBBINYKJIblE MHOTOTPAHHUKH, TNPaBUJIbHbIE MHOTOTPAHHUKHU, MpPSIMble U HAKJIOHHBIE MPHU3MBL,
napaJuleJenuIeibl);

OTIepUPOBATH MOHATHAMM: CEKYyIlasi INIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB; OOBSCHATh

MIPUHIIMIIBI IOCTPOEHUS CEYEHHH, HCII0JIb3Ysl METO/I CJIE/IOB; Oneparop 300 000 "Kommarws “Teraop®

CTPOUTDH CCLICIA%MWREHHH%MEHMFSMDCHGﬂOB, BBIIIOJIHATH (BBIHOCHLIC) IIJIOCKHE

MYHULIUNAJIbHOE OBLLEOBPA30OBATE/IbHOE YYPEXXAEHME "CPEAHASA 30.01.24 12:31 (MSK) ﬂpéTaﬂ noanuncb
LLIKOJIA N2 130 BOPOLLUUJTIOBCKOIo PAUOHA BOJITOIFPAJA", YepHeHKo
Onbra HukonaesHa




denepanpHas pabouas mporpamma | Matemaruka. 10—11 knaccer (0a30BbIi ypOBEHB)

YepTeKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYD: BHII CBEpXY, COOKY, CHU3Y;

penaTe 3a7aul Ha HAXOXKICHUE TEOMETPHUYECKHX BEJMYMH MO 00pas3laM WM aIrOpHTMaM,
IPUMEHSS U3BECTHBIC aHAINTHYECKHE METOJIbI IPU PEIICHUH CTaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4
Ha BBIYMCICHHE DPACCTOSIHUH MEXTy JBYyMsS TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKH 0
IUTIOCKOCTH, MEXY CKPEIIUBAIOIIIMUCS MPSIMBIMU;

penate 3a7ayll Ha HaXOXKICHUE T€OMETPHUYECKUX BEJIMYMH MO 00pas3liaM WM ajIrOpuTMaM,
NOPUMEHSST HM3BECTHBIE AHAJUTUYECKHE METOABI MPH PEIIEHUH CTAaHAAPTHBIX MaTeMaTHYEeCKHUX
3aJa4 Ha BBIYMCIICHUE YTJIOB MEXK/y CKPEIINBAIOLIIMMHUCS TPSIMBIMU, MEXTy MPSIMON M TUIOCKOCTBIO,
MEK/1y TNIOCKOCTSIMH, ABYTPAHHBIX YTJIOB;

BBIYHUCIIATE OOBEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, NMHUPaMHUAA) C
NpUMEeHEHHEM (OPMYJI, BEIYUCIATH COOTHOLICHUS MEXIy IUIOMIAJSIMUA TTOBEPXHOCTEH, 00BbEMamMu
NOJOOHBIX MHOTOI'PAaHHHUKOB;

OIIEPUPOBATH MOHATUSIMHU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh M IUNIOCKOCTh CAMMETPHH,
LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYDBI;

U3BIICKATh, npeoOpa3oBHIBATH u MHTEPIPETHPOBATH UH(POPMAIIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPpeCTaBICHHYIO Ha YePTEeKax U PUCYHKAX;

OPUMEHATh  TeOoMeTpHueckne (akThl s peIIeHHS CTepeOMETPHYECKHX  3ajad,
IPENOIArafoIiX HECKOJIBKO IIaroB pEIIeHHUs, €CIM YCIOBHS MPUMEHEHHUS 3a/laHbl B SIBHOU
hopme;

NPUMEHATh TPOCTEHIINE TPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO- KOMMYHHKAIIMOHHBIC
CHCTEMBI ITPH PEIICHHH CTEPEOMETPUIECKUX 3a/1a4;

MPUBOANUTH IPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE U KU3HHU, PACTIO3HABATH
IPOSIBJIICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE;

NPUMEHATh TIONyYCHHbIE 3HAaHHWsS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIE CUTyallUd |
NPUMEHATh  W3yYCHHBIE TOHATUS B  IIPOLIECCe  TOMCKAa  pEHICHHs  MaTeMaTH4ecKu
cOpMyIHpPOBaHHOW TPOOIEMBI, MOJECIUPOBATh peajbHbIE CUTyallud Ha S3bIKE T'€OMETpPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJICNM C HWCIOJIh30BAHUEM T'€OMETPUYECKHX IOHITHH H TEOpEeM,
amnmapara anre0pbl, pelarh NPakTHYeCKUe 3a/1aud, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKHX
BEJIMYMH.

K xonuy o0yuenus B 11 kiacce oOyuaromuiicss Hay4uTCs:

ONEepPUPOBATh MOHATHSAMU: IMJIMHAPHYECKAs MOBEPXHOCTb, O0pa3yIolLIHe IMINHAPUYECKOM
MOBEPXHOCTH, LWJIMHJIpP, KOHHWYECKas IOBEPXHOCTh, OO0pa3yloliue KOHMYECKOW IOBEPXHOCTH,
KOHYC, c(eprueckas MoOBEpPXHOCTb;

pacro3HaBaTh Tella BpalieHus ([IMJIUHIpP, KOHYC, cdepa U 1ap);00bSICHATH CITIOCOObI

TIOJTYYCHHUS TeJl BPAIICHUS;

KJIacCU(UIUPOBATh B3aUMHOE PacIoyio’keHHe Chephl U IIOCKOCTH; ONEPUPOBAThH

MNOHATUSMU: IIaPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEeHTa, IIapOBOl CJI0W, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS,IIAPOBOM CEKTOP;

BBIYUCIISATH O0OBEMBI 1 TTOMIAIN TIOBEPXHOCTEH TEJ BpAIIEHHSI, TEOMETPHIECKUXTEN C
npuMeHeHneM Gpopmy;

OINEpPUPOBAThH MOHATUAMHU: MHOTOTPaHHUK, BIHCAHHBIA B c(epy U OMUCAHHBIMOKOIO Cepsl,
cdepa, BCaHHAss B MHOTOTPAaHHUK HMJTH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHUS MEXKIY IUIOMIAIIMHU TMOBEPXHOCTEH W 00BEMaMUIIOIO0HBIX TEIT;

[JOKYMEHT MOAMNWCAH 3NEKTPOHHOW NOAMMUCHIO

LLKOJIA N2 130 BOPOLLUWJTIOBCKOIO PAIOHA BOJIFOIMPAZIA", YepHeHKo
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n3o0pakaTh u3ydaemble (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

BBITOJIHATE (BBIHOCHBIC) IIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BPALLCHUS;

U3BJIEKATb, WUHTEPIIPETUPOBATH u npeoOpa3oBHIBATH UH(POPMAIIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

OIIEPUPOBATH ITIOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH JACUCTBHS CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXXCHMSI BEKTOpa Ha
YHCII0, OOBSICHATh, KAKUMH CBOMCTBAMM OHM 00J1a/1a10T;

IIPUMEHSATH IIPaBUJIO NIaPAJIICIICIIUIICA;

ONEpUPOBATh IIOHATUSMHU: [JEKAPTOBbI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJd MEXKJIy BEKTOPAMH, CKAIIPHOE
IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxOJIUTh CyMMY BEKTOPOB M IIPOM3BEJCHHE BEKTOPA Ha YMCIIO, YTOJ MEXAY BEKTOpaMHu,
CKAJIIPHOE IPOU3BEACHUE, PACKIIAIBIBATE BEKTOP I10 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh IUNIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPIHUHAT;

IPUMEHATh TeOMETpUYecKhe  (akThl JUId  pEIIeHUs  CTepeOMETPUUYECKHX  3ajad,
IIPEANOIAraloNIMX HECKOJIbKO IIAaroB pEUICHUs, €CIW YCIOBHS IIPUMEHEHHUs 3a/aHbl B SBHOU
bopme;

pemiath MPOCTEUIIME T'€OMETPUYECKUE 3aJa4d Ha NPUMEHEHUE BEKTOPHO- KOOPAMHATHOIO
METO/13;

pelmars 3aadyd  Ha JIOKa3aTelNbCTBO MAaTEMaTHYECKMX OTHOLIEHWM W HaXOXIEHUE
reOMETPUYECKUX BEJIUYMH 10 o0paslaMm WM ajJropuTMaM, NMPUMEHSsS H3BECTHbIE METOJbl IpU
peLIEeHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4;

IIPUMEHATh MPOCTEHUIINE IPOrpPaMMHBIE CpPEACTBA M DJIEKTPOHHO- KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4;

MIPUBOJAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU, PACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE;

IIPUMEHATH IIOJIyYEHHBbIE 3HAHUSA Ha IPAKTUKE: aHAIU3UPOBAThb DPEAIbHbIE CUTYallUU H
IPUMEHATh  U3YYEHHBIE  IOHATHA B IIPOLlECCE  IIOMCKA  PEIICHWS  MaTeMaTH4EeCKU
chopMyJIMpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEAJbHBIE CUTYallUM Ha SI3bIKE TE€OMETPUH,
HCCJIEN0BATh MOCTPOCHHBIE MOJEIHM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX IOHATHH M TEOpEM,
anmnapara aiareOpsbl, peniatb MPaKTUYECKUE 3a/layd, CBSI3aHHbIE C HAXOXJAECHUEM TI'€OMETPUUYECKUX
BEJINYMH.
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10 KJIACC
HaunmenoBanue pasnena Komnuectso OcHoBHOE coiepKaHHe OCHOBHBIE BUJIbI IEATEILHOCTU
(Tembl) Kypca 4acoB 00y4JarIuxCcs
BBeneHue B crepeoMeTpuio 10 OcCHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, AKTYyaIu3upoBaTh (HaKkThl 1 METOIBI

npsiMasi, IIOCKOCTh, TPOCTpaHCcTBO. [IpaBmia
M300pakeHUsTHA PUCYHKAX: U300paXKeHUs
IJIOCKOCTEH, MapauieTbHbIX PSIMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka.

[TonsTHA: nepecekaromuecs

IJIOCKOCTH, IEPECEKAIIINEeCcs MpsMasiu
TUTOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKAMU,
n300pakeHue MHOTOTPAHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX

gyeprexxax. HagabHbIE CBeIEHUS O

KyOe 1 TupaMu/ie, uX pa3BEPTKU

u monenu. CeueHuss MHOTOTPAaHHUKOB.
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUN
CTEPEOMETPHH: aKCHOMBICTEPEOMETPUHN U
CIIEJICTBUS U3 HUX

TUTAHUMETPHUH, PEIICBAHTHBIC TEME.
IMosyuaTh npeacTaBieHus

0 MPOCTPAHCTBEHHBIX PUTypax,
pazOupaTh NpOCTEHIIINE MTpaBUia
n300paskeHust TUX QUryp.
H3006paxkaTh npsMyro 1 MIOCKOCThHA
PHUCYHKE.

Pacno3HaBaTh MHOTOIpaHHMKH,
UpaMuy, Ky0, Ha3bIBaTh UX
AIIEMEHTHI.

JenaThb pUCYHOK KyOa, TUPaMUIBL,
HAXOJHUTh OIMIMOKH B HEBEPHBIX
N300paKeHUSX.

3HAKOMHUTBLCS C CEUCHUSMHU,

C METOJIOM CJIEJIOB; NCTIOIH30BATHIIIS
MTOCTPOCHHUS CEUCHHSI METOJT CJICJIOB,
KPAaTKO 3aIUChIBATh MATHIIOCTPOCHUS
CEYCHUS.

Pacno3HaBaTthb B ceUeHHUS

Onbra HukonaesHa
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Y OTHOUIICHUH, B KOTOPBIX CEUCHUE JICITUT
pebpa kyOa, HAXOUTH IJIOMIAbCCUCHHUS.
Hcnoan3oBath 1oo0ue npu

pCILICHUH 3a/1a4 Ha MOCTPOCHHE

CEUYCHHUI.

3HAKOMHUTBCS C AKCHOMATHYECKIM
MOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPUUHN
CJICACTBUAMMU U3 HUX.
HNnnocTpupoBaTh akCHOMBI
PUCYHKaMU M IIPUMEPaMU

13 OKpY KaroIieil 00CTaHOBKH

[Ipsimbl€ 1 IIIOCKOCTUB
IIPOCTPAHCTBE.
[TapamienbHOCTD NPAMBIXU
MIJIOCKOCTEMN

12

B3anMHOE pacniosiokeHue NpsMbIX B
IIPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiesibHbIe U CKpeIMBaroIIecs
MpsIMBIE.

[TapamiensHOCT NPSIMBIX

U TJIOCKOCTEW B MPOCTPAHCTBE:
napajulesIbHbIE IPSIMbIE

B IPOCTPAHCTBE; MapaJIeIbHOCTHTPEX
MPSIMBIX; TAPAIEIBHOCTD IPSIMON U
IUIOCKOCTH. Y TJIBI

C COHAIpPABJICHHBIMU CTOPOHAMHU; YOI
MEX/1y MPSIMBIMU B ITPOCTPAHCTBE.

AKTYyaIu3upoBaTh (HaKkThl U METOJIBI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAIOTHH.

IMepeuncasiTb BO3MOKHBIE CITOCOOBI
PAacIIONIOKEHUS IBYX MPSAMBIX

B IPOCTPAHCTBE, WILTIOCTPUPOBATh UXHA
pUMepax.

JaBathb onpenejieHue
CKPEIIMBAOIIIXCS MPSIMBIX,
(bopMyIupOBaTh MPU3HAK
CKPEIUBAIOIINXCS TPSIMBIX

Y IPUMEHSTH €r0 MPU PEIECHNUN

Onbra HukonaesHa
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[TapamenbHOCTB IIIOCKOCTEH:
napasulesIbHbIe IJI0OCKOCTU; CBOMCTBA
NapaJuICIbHBIX IIJIOCKOCTEH.

[Ipocreiimue npocTpaHCTBEHHBIE (GUTYPHI HA
IUIOCKOCTH: T€TPasdAp, KyO,napaiesienunes;
IIOCTPOEHHE CEeUEHUI

3a1a4.

PacnosHaBath npusmy, Ha3bIBaTh €€
JJIEMEHTHI.

CTpouts ceueHus Npu3MblHa
TOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
B3aMMHOI'0 PACIIOJNIOKEHHUS TPSIMON U

IUIOCKOCTH B IIPOCTPAHCTBEC, IIPUBOJUTDH
COOTBETCTBYHOLINC ITPUMEPHI U3 peanLHoﬁ

JKHU3HHU.

/laBaThb onpene/ieHue
[apaJUIeIbHOCTH NPSMONH
IJIOCKOCTH.

®opmyIMpOBATH NPU3HAK
MapaJJIEIbHOCTH PSMOMN

Y IUIOCKOCTH, YTBEPKJICHHE O MPSIMOU
MEePECEUCHUS ABYX TIOCKOCTEH,

MpOXOAAIIHX YE€PE3 MapaVICIIbHBIC IPAMBIC.

Pemarhb npaktudeckue 3a1aqnHa
IMOCTPOEHUE CEYECHUI
MHOTOTpaHHHKA.

OO0BbsCHATD ClTy4an B3aUMHOI'O
PacIoI0KEeHU IIOCKOCTEM.

JlaBaTh onpeeseHHe MapaieIbHbIX
IJIOCKOCTEH; MPUBOAUTD IPUMEPHI

Onbra HukonaesHa
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U3 PEAIbHOU KU3HU U OKPYIKAIOLIEH
00CTaHOBKH, HIUTIOCTPHUPYIOLIHE
MapaJuIeNbHOCTD IIOCKOCTEM.
Hcnonb3oBaTh Npu3HaK napajjiesibHOCTH
JIBYX INIOCKOCTEH, CBOMCTBA IMapajlIeIbHBIX
IIJIOCKOCTEMIPH pEelIeHUH 3a]1a4 Ha
noctpoeHre. O0bACHATH, YTO HA3bIBACTCS
NapajuleIbHBIM IPOEKTUPOBAHUEM

Y KakK BBINOJIHSIETCA IPOEKTUPOBAHNE
¢buryp Ha IIOCKOCTb.

H3006paxaTth B napajuieabHON

IIPOEKIIMU pa3INyuHbIe

reoMeTpuyeckue GUryphl.
MoaeanpoBaTh peajibHbIE CUTyallMUHA
A3BIKE TEOMETPHH, UCCIIE0BATD
MIOCTPOEHHBIE MOJENN

C UCII0JIb30BAHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnoab30BaTh Npu pellieHUN 3a/1a4Ha
IIOCTPOECHUE CEUEHUH MTOHSTHE
NapajuIeIbHOCTH, TPU3HAKU

Y CBOMCTBA MapalyieIbHbIX IPSIMBbIXHA
IJIOCKOCTH

Onepatop 340 000 "Komnahus "TeHzop" ——
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[leprieH AMKYIIAPHOCTD IPSAMBIXU 12 [lepneH IUKyYISAPHOCTD MPSIMON AKTyaIu3upoBaTh (hakThl U METO/IbI
IIOCKOCTEHR U IJIOCKOCTH: IEPIICHAUKYJIIPHBIE NPSAMBIE IIJIJAHUMETPUH, PEICBAHTHEIE TEME,
B IIPOCTPAHCTBE, NPAMBIE [TapaJUICIbHBIE U IIPOBOJIUTH AHAJIOTHH.
NEePIEHIUKYISAPHBIEK INIOCKOCTH, IIPU3HAK OO0BsICHATB, KaKOM YIroJ Ha3bIBACTCIYIJIOM
NIEPIECHIUKYIISIPHOCTH IPSIMON MEXY IePECEKAIOIIUMUCS MIPSMBIMU,
U IJIOCKOCTH, TEOpeEMa O MPSIMOK CKpELIUBAOIIMMUCS
NEPIEHIUKYIISIPHON IIIIOCKOCTH IIPSAIMBIMU B ITpocTpaHcTBe. /laBaTh
[lepneHuKyIsp U HAKIOHHBIE: PACCTOSHUE onpeaeJeHue epreHIUKYJIIPHbIX
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT IIPSAMBIX U IIPSIMOM,
MPSIMOM 10 TNIOCKOCTH MEPIEHAUKYISIPHOMK INIOCKOCTH.

Haxoauts yrisl Mexay
CKPEIMBAIOIIUMUCS MPSIMBIMH B KyOen
UpamMuie.

IlpuBoauTs, mnpuUMepBl U3 pEAIBHOU
KU3HU M OKpyXaromeil 00CTaHOBKH,
WUTIOCTPUPYIOLIHE

NEePIEeHIUKYISIPHOCTD IPSIMbIXB
IIPOCTPAHCTBE

Y NIEPIEHIUKYIISIPHOCTD IPSIMOMK
IIJIOCKOCTH.

®opMyJMpoBaTh NPU3HAK
NEPIEHIUKYISIPHOCTA TPSIMON U
IJIOCKOCTH, IPUMEHSTH €ro Ha

MPaKTUKE: OOBICHITH
MePIEeHIUKYISIPHOCTh pedpa KyOa

Y IMarOHAJIM €ro TpaHu, KOTopas ero

Onepatop 340 000 "Komnahus "TeHzop" ——
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HE COJICPKUT, HAXOAUTh JUIMHY JUArOHaJIN
KyOa. BeruncisaTe BBICOTYIPaBHIIbHOM
TPEYTOJIbHOU

Y IPaBUIILHOW YETHIPEXYTOIbHOM
MUpaMuJl o JJInHaM pEdep.

Pemate 3a1a4un Ha BBIYUCIICHUS,
CBSI3aHHbIE C IEPIEHAUKYJIIIPHOCTHIO
MPSMON U TIOCKOCTH,

C MCMOJIb30BaHUEM MPU PELICHUU
IUTAHUMETPUYECKHUX (PaKTOB

1 METOJIOB.

OO0BSCHATD, UTO HA3BIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIIOHHOM U3

TOYKH K IJIOCKOCTH; IPOEKIIUEH

HAKJIOHHOH Ha MI0CKOCTh. OOBSICHATH,YTO
Ha3bIBAECTCS PACCTOSTHUEM:

OT TOYKH JI0 IUIOCKOCTH; MEXKAY
NapauiebHbIMU IJIOCKOCTSIMU; MEXIY
IIPSIMOM U NTapajuIeIbHON en

IUIOCKOCTBIO; MEXKITY

CKpenuBarmuMucs npsmeiviu. Haxoaurs
9TH PACCTOSHUS B MPOCTHIXCITyUasx B Kyoe,
nupamMu/ie, Ipu3Me.

MoaeanpoBaTh peajibHbIE CUTYyallMUHA
SI3bIKE TEOMETPUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENN

C UCITOJIb30BAHUEM I'COMCTPUICCKUX

Onepatop 340 000 "Komnahus "TeHzop" ——
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TTOHSITHH.

Hcnoab3oBaTh npu pelieHUM 3a1a4 Ha
noctpoenue ceueHuii reopemy [udaropa,
CBOICTBa MPSIMOYTOJIbHBIXTPEYTOJILHUKOB

YTl MEXKAY IPSIMBIMU U 10 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY AKTyau3upoBaTh (HakThl 1 METO/IbI

IUIOCKOCTSIMU IIPSIMOM U IIJIOCKOCTBIO; ABYTPAHHBIINYTOJI, IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
JIMHEWHBIN yToJI IBYIPAHHOIO yIJIa. [IPOBOAUTH aHAJIOTUH.
[lepneHMKyIAPHOCTD INIOCKOCTEM: JlaBaTh onpeaejieHHe yria MKy IpsIMOU
MIPU3HAK NEPIEHANKYIISPHOCTH JBYX U TUIOCKOCTBIO, (POPMYJIUPOBATH TEOPEMY O
mockocteil. Teopema o Tpéx TPEX NMEPIEeHIUKYIApax U 0OpaTHYIO K HEH.
MEepIEHIUKYIIIpax Haxoautpb yron Mexay npsmou u

IJIOCKOCTBIO B MHOTOTPaHHUKE,
pPacCTOsIHUE OT TOYKH A0 IPSIMOU

Ha IUIOCKOCTH, UCTIOJb3YsI TEOPEMY

0 Tpé€Xx mnepneHauKyysApax. lIpoBonnute Ha
4epTe)Ke NEPIEHIUKYJIAp: U3 TOYKM Ha
NPSIMYIO; U3 TOYKH Ha INIOCKOCTb.

JlaBaThb oIpeJiesieHue ABYIpPaHHOIOyTJIa

U €ro 37eMeHTOB. OOBACHATH PaBEHCTBO
BCEX JIMHEMHBIX yTJIOB ABYTPAHHOTO

yria.

Haxoautp Ha ueprexe IBYIpaHHBIN yroi
npu  peOpe  MUpaMHIbl,  MPU3MBI,
napajesenunea.

Onepatop 340 000 "Komnahus "TeHzop" ——
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JlaBaTh ompeaejieHHe YIJla MEXIY
MIJIOCKOCTSIMH.

/laBaThb onpenejieHue

u  (opMyJHpPOBATh MNPHU3HAK
B3aUMHO MEePIEHIUKYISIPHBIX
MJIOCKOCTEH.

HaxoauTthb yriibl MeX Iy IJIOCKOCTSMUB KyOe
U IIpaMu/e.

Hcnoab3oBaTth 1pu pelieHnn 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJITAHUMETPUH.

MogaeanpoBaTh peajibHbIE CUTyallUNHA
SI3BIKE TEOMETPHUH, HCCIIEI0BATH
MTOCTPOEHHBIE MOJIEIN

C UCTIOJIb30BAHUEM F€OMETPUUECKUX
TTOHSTHH.

Hcnoab3oBaTh Npu pellIeHUN 3a/1a4Ha
MIOCTPOEHUE CEYEHU COOTHOIIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[ToHsATHE MHOTOIpaHHUKA,

OCHOBHBIC 2JICMCHTBI MHOI'OI'PAHHHUKA,
BBIITYKJIBIC 1 HEBBIITYKJIBIC MHOT'OI'PAHHUKH,
pa3BEPTKAa MHOIOTPAHHUKA.

[Ipu3ma: n-yronpHas npu3Ma; rpaHu

AKTYyaau3upoBaTh GaKThl 1 METOIBI
HJ'IaHI/IMCTpI/II/I, peJ'IeBaHTHI)IG TEME,
I[pOBO)Il/ITb AHAJIOI'nm.

JdaBaTh onpeaesieHue napauielienuIeaa,
paCHOSHaBaTb €roBuabl U 1/13y‘—IaTI)
CBOMCTBA.

Onbra HukonaesHa
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Y OCHOBAHUS IIPU3MBL; IpsAMas U
HaKJIOHHas IPU3Mbl; OOKOBast

U TI0JIHAs IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, npsMOYTrOJIbHbBIN
HapajuleJIeUIe] U €ro CBOMCTBA.
[Impamuna: N-yrojgpHas NMpaMUAa,rpaHu
1 OCHOBaHUE MUPaMU[Ibl; OOKOBas U
I10JIHAsl IOBEPXHOCTh

MMpaMM/ibl; IpaBUIbHAS U yCEUEHHAs
nMpamuja.

OnEeMEHTHI IPU3MbI U IUPAMUJIBIL.
[IpaBuiIbHBIE MHOTOTPAHHUKH:

MIOHATHE TPaBUIIBHOIO

MHOTOTpaHHUKA; IPaBUIIbHAS IIpU3Ma U
MpaBWIbHASA TUPaMUJa; IPaBUIIbHAS
TpeyrojbHas NupaMuaa

U TIPAaBUJIbHBINA TETpa’Ip; KyO.
[IpencraBnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa’Ip, N0AEKadAPU
HKOCA3P.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBLHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B IUPAMUJIAX,
napajuleJenune1ax, NpaBUIbHBIX
MHOTOTpaHHHUKAaX.

JlaBaThb onpeneneHue NupamuIbl,
Pacno3HaBaTh BUAbI NMpaMUJ,
(¢opmy.1upoBaTH CBOICTBA pEdED,
I'PaHEN U BBICOTHI IPABUIIBHON
IIUPAMHUIBI.

HaxoauTs momans nojJHon

1 OOKOBOH MOBEPXHOCTHU MUPAMMU/IBI.
/laBaTh onpenejeHue yCe4EHHOU
MIMPaMM/JIbl, HA3bIBaTh €€ JIEMEHTHI.
®opMyJIMPOBATh TEOPEMY

0 MIoaau OOKOBOW MOBEPXHOCTH
IIPaBUJIbHOM YCEYEHHOM TUPAMUIBL.
Pemarh 3a1aun Ha BBIYUCIICHUE,
CBS3aHHBIE C IMPAMHUIaMH, a TAKKE
3a7la4i Ha TOCTPOCHUE CEYECHUN.
JlaBaTh onpeaeneHue Npu3Msbl,
Pacnmo3HaBaTh BUIBI IPU3M,
M300pakaTh IPU3MBI HA YEPTEXKE.
Haxoauts mromanps MoaIHOW UiIu
OOKOBOI TOBEPXHOCTH MTPU3MBI.
HN3yyarTb cooTHOMIEHUS Diepa Jis
ymcia péoep, rpaHei U BepIIuH
MHOT'OTpaHHHKA.

M3yuars BuabI IPaBUIBHBIX
MHOTOTPaHHUKOB, UX HA3BaHUAN
KOJIMYECTBO I'PAaHEN.

Onbra HukonaesHa
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Brruncienue 31€MEHTOB MHOTOTPaHHHUKOB:
péOdpa, nuaroHany, yrisl. [nomans 60koBoi
IIOBEPXHOCTUH ITOJIHOW ITOBEPXHOCTHU IIPSAMOMI
IIPU3MBI, IUIOIIAb OCHOBAHUM, TEOPEMAO
OOKOBOI ITOBEPXHOCTH IPSMOM IIPU3MBI.
[Tnomane 60KOBOI TOBEPXHOCTH U
MIOBEPXHOCTU NIPABUIbHON TUPAMU/IBL,
Teopema

0 IIOUIa1 OOKOBOM MMOBEPXHOCTH

YCEUEHHON MUpaMuIbl

HN3yyarh cuMMETpHUIO

MHOTOTPaHHHUKOB.

OO0BSICHATH, KaKie TOUYKH Ha3bIBAIOTCA
CUMMETPUYHBIMUA OTHOCUTEIIBHO TAHHOU
TOYKH, IPSIMOUUIIH IJIOCKOCTH, YTO
HA3bIBAIOT EHTPOM, OCBIO WJIH MIJIOCKOCTHIO
CUMMETpPUHU (QUTYPHI.

I[IpuBoANTHL MPUMeEPHI CUMMETPUYHBIX
buryp B apXuTeKType,TeXHUKE, TPUPOJIE.
MoaenupoBaTh peajibHbIC CUTYal[MMHA
S3bIKE TEOMETPHH, UCCIIEIOBATh
[IOCTPOEHHBIE MOJIENH

C HCIOJIb30BAHUEM I'€OMETPUUECKHIX
MOHATHUH, UCHIOIL30BaTh 1000HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAaHHUKOB

[Tonsarue 00 00béMe. OOBLEM
MIAPAaMU/IbL, IPU3MBI

AKTYaJIu3upoBaTh (HaKThl U METOIBI
IJIAHUMETPHUU, PEIICBAHTHBIC TEME.
OO0BbACHATB, KAK U3MEPAIOTCS
00BEMBI TEJI, MPOBOJISI AHATIOTUIOC
W3MEpPEHHUEM IUIOMIAACH
MHOTOYTOJIbHUKOB. ®OpMYJIMPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.
H3yuyars, BLIBOAUTE (GOPMYJIBI

Onbra HukonaesHa
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00BbEMa IPSAMOYTOJIBHOTO
napaiesienue s1a, MpU3MbIn
UPAMUJIBI.

BbIyucasiTe 006EM PU3MBI

U IUPaMUJIbI IO UX DJIEMEHTaM.
IIpuMeHsATH 00BEM /TS peLICHUS
CTEepEOMETPUYECKHX 3a/1ad U

JUIS HAXOXKI€HUS] TE€OMETPUUYECKUX
BEJIMYMH.

MoaenupoBaTh peajbHbIe CUTyallMUHA
S3BIKE TEOMETPUH, HCCIeI0BATH
MOCTPOCHHbIE MOJIENIN

C UCIIOJIb30BAHUEM I'€OMETPHUECKUX
MOHSTUI

[loBTOpEHME: CEUeHUS,
PACCTOSTHUS U YTIIbI

[TocTpoeHue ceueHniiB

MHOT'OTPaHHUKE.

Boluncnienue pacCTOSHUN: MEXAy ABYMs
TOYKAMHM, OT TOYKH JI0 IPSIMON,0T TOUKH J10
IIJIOCKOCTH; MEXIY

CKPEIINBAIOIINMUCS MPSMBIMH.
Brruucnenue yrios: Mexy
CKPEIIMBAIOIUMUCS IPSIMBIMU, MEKIY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJI0B MEXAYIUIOCKOCTSMHU

CTpouTh ceueHre MHOTOIpaHHUKA
METOZOM CIIE/IOB.

JlaBaTh onpeesieHue pacCTOSHUS
MEXIY pUrypamu.

Haxoauthb paccTosiHue MEXTy
napajuIeIbHBIMU TIOCKOCTAMH,
MEX]ly IUIOCKOCTBIO U NapauleIbHOMeN
IPSAMOM, MEXKIY
CKpEIIUBAIOIIUMHUCS MTPSMBIMHU.
CTpouTh TUHENHHBIN yroi
JIByTPaHHOTO yTJla Ha YEPTEKE

Onbra HukonaesHa
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MHOI'OrpaHHUKA U HAaXOJUTh €ro
BCJIIMYHHY.

Haxozme YTIJIbI MEXKAY INIOCKOCTAMUB
MHOT'OrpaHHUKax

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68

Onepatop 340 000 "Komnahus "TeH3op"
[JOKYMEHT MOAMNWCAH 3/IEKTPOHHOWM NOAMMUCHIO

MYHUUUNANbHOE OBLI.IEOEPABOBATEJ:I’bHOE YYPEXXAEHUE "CPEQHSASA 30.01.24 12:31 (MSK) I'Ipt;lcgaﬂ noanuncb
LLIKOJIA N2 130 BOPOLLUUJTIOBCKOIo PAUOHA BOJITOIFPAIA", YepHeHKo
Onbra HukonaesHa




denepanbHas padouas nporpamma | Maremaruka. 10—11 kiraccer (0a30BbIi ypOBEHB)

11 KJIACC
HawnmenoBanue pasnena KomuuectBo OCHOBHOE cO/Iep)KaHue OCHOBHBIE BUJIBI JCSTEILHOCTH
(Temsl) Kypca 4acoB oOyyJaronuxcs
Tena BpameHus 12 Cdepa u map: neHTp, paanyc, JuaMmeTp; AKTYanu3upoBaTh (HaKkThl U METOIBI

IUTOIIAJIb IOBEPXHOCTH cepbl. B3anMuoe
pacriosioskeHue chepsl U MIOCKOCTH;
KacaTelbHasl IJIOCKOCTH K cepe; uomanb
cdepsl.

N3obpakenue cdepsl, mapaHa

TUTOCKOCTH.

CeueHnus mapa

IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
NMPOBOAUTH AaHAJIOTHH.

JlaBaThb onpenesienus chepsl U mapa,nx
LEHTpa, paauyca, AHaMmeTpa.
Onpeaensts chepy Kak Qurypy
BpallleHUs OKPYKHOCTH.

HccaenoBarb B3auMHOE

pacnosoxeHue chepsl U MIOCKOCTU,ABYX
cdep, HIIICTPHPOBATH 3TO HA
YepTekax U pUCyHKax.
dopmyaMpoOBaTh OTPEICTICHUE
KacaTelbHOM TUIOCKOCTH K cdepe,
CBOWCTBO U NPU3HAK KACATEIbHON
MIJIOCKOCTH.

3HAKOMHTBCS C T€OJIE3NIECKUMU
JTUHUAMH Ha cepe

Onbra HukonaesHa
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[{unmuHprudeckas MoOBEpXHOCTb,
00pa3yroIne MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIMHIPUYECKON
MOBEPXHOCTHU. LIMIMHIp: OCHOBaHUSH
OOKOBasi IIOBEPXHOCTh, 00pa3yromas u
OCB; TIONIAb

OOKOBOI U IOJIHOM OBEPXHOCTH.
N3006pakenue MuIMHIPA

Ha TockocTu. Pa3séprka mumuHapa.
Ceuenus nuiuHApa (MIOCKOCTHIO,
napauIeIbHON WIN
NEPICHIUKYIISIPHON OCH IIUITUH]IPA)

OO0BSACHATH, YTO HA3bIBAIOT LIWJIMHIPOM,
Ha3bIBaTh €ro AeMeHThl. U3yuaTs,
00BbSACHATD, KaK MOJYYUTHIMIMHIP MYTEM
BpaIeHUs

MPSIMOYTOJIbHUKA.

BoiBoAUTH, MCTI0JIB30BATh (HOPMYIIBIIIIS
BBIYMCJICHHS TIOMAIH OOKOBOM
MMOBEPXHOCTU LUJUHIPA.

H3yuatsb, pacno3HaBaTh pa3BepTKy
HWJIMHpPA.

N300panxarh UMIMHAP U €0 CEUECHUS
IJIOCKOCTBIO, MMPOXOJISIIEH Yepe3 ero och,
MapajyieaIbHON WIn

MEePHEHANKYISIPHON OCH.

HaxoauTh IJI0IMaau STUX CCUCHHI.
MoaenupoBaTh peajbHbIe CUTyallMUHA
SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MOCTPOEHHBIE MOJIETH

C UCTIOJIb30BAHHEM F€OMETPUUECKHUX
MOHSATHH

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh Y BEPIIMHA
KOHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHuE U BEpIIMHA,
o0pasyrolias ¥ OCh; IJIOLIAIb

OO0BSICHATH, KAaKOE TEJIO0 Ha3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €r0
JJIEMEHTBI.

N3yuyaTh, 00bIACHATH, KAK IOJYYUTHKOHYC
IIyTEM BpalleHUs

MPSAMOYTOJIBHOTO TPEYTOJIbHHKA.

Onbra HukonaesHa
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OOKOBOM 1 TIOJTHOM IMMOBEPXHOCTH.
VYceuéHHblil KOHYC: 00pa3yonuen
BBICOTA; OCHOBaHMS U OOKOBas
MOBEPXHOCTb.

N300pakeHre KOHyca Ha INIOCKOCTH.

Pa3BépTka KoHyca.

Ceuenus koHyca (III0CKOCTHIO,
MapasuieIbHOH OCHOBAHMIO,

Y TIJIOCKOCTBIO, IPOXOASIIEH
yepes BEepILUHY)

HN300paxkaTh KOHYC U €r0 CEYCHUS
IJIOCKOCTBIO, IPOXOAAILEN Yepe3 OChb, 1
IIJIOCKOCTBI0, IEPIEHAUKYJIIPHON

K OCH.

H3yuats, pacnosHaBaTh pa3BEPTKY
KOHYyca.

BbIBOAMTH, HCI0/1b30BATH (YOPMYIIBLIIS
BBIYMCJICHHS TUTOIIAAN OOKOBOM
ITIOBEPXHOCTH KOHYCA.

Haxomuth miomany ceyeHui,
IIPOXOJSIINX Yepe3 BEPIINHY KOHYCAUIN
NEePIEHIUKYISPHBIX €r0 OCH.
OO0BbsACHATB, KAKOE TEJIO HA3bIBACTCS
YCE€UEHHBIM KOHYCOM.

N3yuath, 00bACHATH, KaK €ro
MOJIYYUTh MyTEM BpALLIEHUS
IIPSIMOYTOJIBHOM TpaIeLuy.

BbiBoaMTH, NPpUMEHATH GOpPMYITY IS
BBIYUCIICHUS TUIOIAAN OOKOBOM
ITOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanums ten BparieHus

Y MHOTOT'pPaHHUKOB. MHOTOTrpaHHUK,
OIMCaHHBIN 0KO0JI0 cepsl; chepa,
BIIMCAHHAsi B MHOTOTPaHHUK WU

B TEJIO BpAIlICHUS

AKTyaIm3upoBaTh (hakThl U METO/IbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJAMTDH AHATOTHH.

Pemarhb crepeomerpuueckue 3a1aum,
CBSI3aHHbIE C TE€JIaMH BpaIeHMUS,
IIOCTPOCHHUEM CEUEHUH TEJl BpaIlleHNUs,

Onbra HukonaesHa

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLEOBEPA3OBATE/IbHOE YYPEXXAEHWUE "CPEAHAA
LLIKOJIA N2 130 BOPOLUMJTIOBCKOIO PAMOHA BOJITOIrPAJA", YepHeHKko

30.01.24 12:31 (MSK)

Onepatop 340 000 "Komnahus "TeHzop" ——

I'ngc%aﬂ noanucb




denepanbHas padouas nporpamma | Maremaruka. 10—11 kiraccer (0a30BbIi ypOBEHB)

C KOMOMHAITUSMHU TEJI BpaIEHUS

Y MHOTOTPaHHUKOB HA HaX0XKJICHUE
FEOMETPUYECKUX BEJIMUMH.
Hcenonb3oBarh 1pu pelicHUU
CTEPEOMETPUUECKHUX 3a/1a4
IUTAHUMETPUYECKHE (DaKThl M METO/IbI
3a/ja4M Ha BRIYMCIICHUE

M JIOKa3aTeIbCTBO.

MoaeanpoBaTh peajibHbIE CUTyallUNHA
SI3bIKE T€OMETPUH, UCCIIEI0BATH
MOCTPOEHHBIE MOJEIN

C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX
MMOHSATHH

OO0BEMBI TEN

Ilonsarue 06 06néMe. OCHOBHEIE
CBOMCTBA 00BEMOB TeEII.

O06BéM numMHapa, kKonyca. O0BEM
apa ¥ miomaab chepsl

AKTyaJu3upoBaTh (HaKThl U METOIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

BbIBOANTB, HCII0JIB30BATH (OPMYIIBI
00BEMOB: MPU3MBI, IMIIMH/IPA, TUPAMUJIBI,
KOHYCAa; YCEYEHHOW MUPAMHUJIBI U
YCE4YEHHOI'0 KOHYCa.

Pemare crepeoMeTpruyeckue 3aauu,
CBSI3aHHBIE C BHIYMCIIEHUEM 0OBEMOB.
®opMyIMPOBATH OIPEIEICHUE IIIAPOBOTO
CErMEHTa, apOBOTr0 CJIO,IAaPOBOTrO
CEKTOopA.

Onbra HukonaesHa
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IpumeHSTH HOPMYITBI
JUTSI HAXOXICHHUSI 00EMOB IIIAPOBOTO
CETMEHTA, IIaPOBOT'0 CEKTOpa

[TomoOHBIE TENa B IPOCTPAHCTBE. Pemathb crepeoMeTpuuecKre 3a1a4u,
CoOTHOIICHUST MEXIY TUIOIIAISIMA CBsI3aHHbBIE C 00BEMOM I1apa
MMOBEPXHOCTEH, 00bEMaMU TI0TOOHBIXTEI U 1omaasio chepsl. MoaempoBaTh

peabHbIE CUTYallMMHA SI3bIKE TE€OMETPUH,
MCCJIEI0BATh MOCTPOCHHBIE MOICIIN

C UCTIOJIb30BAHUEM F€OMETPUUECKHUX
TOHSITUM.

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IUIAHUMETPHUH, PEIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Pemiate  crepeoMeTpuueckue - 3ajayu,
CBSI3aHHBIE C COOTHOIICHHEM OO0BEMOB M
MOBEPXHOCTEN MOI0OHBIX Tel

B IIPOCTPAHCTBE.

MoaenupoBaTh peajbHbIe CUTyallMuHA
S3bIKE€ TEOMETPHUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETH

C UCTIOJIB30BAHUEM I€OMETPHUUECKUX

HOHSTHHI
BekTopbl 1 KOOpAMHATHIB 10 BekTop Ha miockocTu AKTYaJau3upoBaTh GaKThl 1 METOIBI
MIPOCTPAHCTBE U B ripocTpaHcTBe. CloKeHue IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE MPOBOJAUTDH AHAJIOTUH.

Onepatop 340 000 "Komnahus "TeHzop" ——
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BEKTOpa Ha uncio. Pasnoxenue
BEKTOpA M0 TPEM HEKOMIUIaHAPHBIM

BekTopam. [IpaBuio napamienenunena.

Pemenune 3agay, CBI3aHHBIX

C MPUMEHEHUEM PaBUII JEHCTBUIC
BEKTOpPaMH.

[IpsimoyronbHas cucTeMa KOOpIMHATB
npoctpanctse. KoopauHaTel

BekrTopa. [Ipocreitmme 3agauus
KOOpJMHATAaX. YTOJI MEXKIY
BekTOopamu. CKajsipHOe
MIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsiMbIMUU
MJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBII METOL

MIPU PELIEHUH T€OMETPUYECKUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOPB
IIPOCTPAHCTBE.

®opMyJIMPOBATH NIPABUIIO
IapajuleenuIea pyu CII0KECHUU
BEKTOPOB.

CkJiaabIBaTh, BBIYMUTATH BEKTOPHI,
YMHOKATh BEKTOp Ha uyncio. U3yyars
OCHOBHBIE CBOKCTBA 3TUXOINEPALIUH.
JaBaTh olnpenenacHue NpsMoyroJIbHON
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BeIpa3urh KOOpPAMHATHI BEKTOPA Yepes
KOOPJIHMHATHI €r0 KOHIOB.

BeiBoaUTE, HCIIOJIB30BATH (OPMYITY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaAMH.

BreipakaTh CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB 4epe3 UX KOOPANHATBHI,
BBIYUCIIATH YTOJI MEKIY ABYMS
BEKTOPaMH, JBYMS IIPSMBIMHU.
Haxoauts yros Mmexay npsmou

Y TUIOCKOCTBIO, YTOJI MEXKIY IBYMsI
IIJIOCKOCTSIMU aHAJIMTUYECKUMU
METOJaMH.

BuiBOAUTE, HCIIOJIB30BATHL (POPMYITY
pPacCTOSIHUS OT TOYKH J0 TUIOCKOCTH

Onbra HukonaesHa

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM MOAMUCHIO
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[ToBTOpEeHUE, 0600IICHNE U 7 OcHoBHbIe QUrypsl, (HhaKThl, TEOPEMBIKYpCa Pematp mnpocreiiimme 3amauu Ha
CUCTeMAaTH3AIIMSI 3HAHUIA IUTAHUMETPUH. 3aauu TUIAaHUMETPUH U HaxOXJIeHWe JUIMH W YIJOB B
METOJIbI UX reOMETPpUUYECKUX (pUrypax,
pEICHUS. npuMeHsTh TeopemMy [Iudaropa, Teopemsl
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBIKYpCA CHHYCOB U KocuHycoB. HaxoauTs miomans
CTEPEOMETPHUH. 3aJlauu CTEPEOMETPUH U MHOTr'OyT'OJIbHUKA,KpyTa.
METOJIBI HX PEeIICHHS Pacno3naBath no100HbIE GUTYPBL,
HAXOJUTh OTHOIICHUS JIJTUH
Y TTOUIAAEH.
Hcnoab3oBaTh npu pelicHUU
CTEpEeOMETPUYECKUX 3a71a4 (PaKThIH
METO/TbI ITITAHUMETPUHU
OBILEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME

Onepatop 340 000 "Komnahus "TeHzop" ——

Onbra HukonaesHa
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Kanennpapso - TeMaTnuyeckoe mjiaHuposanue mo npeamery « I'eomerpusi» 10 «A» kiaacca

Ha3Banmue pa3nesa/TeMbl

Koanuect
BO
YPOKOB

Jara
NpoBeACHUS

ypoka

KoppexTuposka

«BBenenne B CTEPECOMETPULO»

10

OCHOBHBIE IIOHATHUS CTEPEOMETPHH.

[lonatne 00  aKCMOMAaTHYECKOM  IOCTPOCHHUHU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU CIIEACTBUS U3
HUX

[IpaBuna n300pakeHus: HA PUCYHKaX: U300pasKEeHHSI
IUIOCKOCTEM, NapajuleIbHBIX MPSAMBIX(OTPE3KOB),
CEpeIMHBI OTPE3KA.

3HaKOMCTBO C MHOTOTpaHHHKaMH, H300pakeHue
MHOTI'OIPAHHMKOB Ha PHUCYHKaX, Ha IPOCKIUOHHBIX
4EepTEkKaXx.

3HAaKOMCTBO ¢C MHOI'OI'paHHUKAaMH, I/I306pa)KeHI/Ie
MHOI'OrpaHHUKOB Ha PUCYHKaX, Ha IPOCKIIMOHHBIX
JCepTCIKaAX

Havanbhbie cBenenus o kybe U mupamuze, ux
pa3BEPTKU
Y MOJIEIIN.

HavanbHble cBenenus o kybe u nupamuie, ux
pa3BEPTKHU
UMOJIEIIH.

CeueHus MHOT'OI'PaHHUKOB

CeueHus MHOT'OI'PaHHUKOB

CeueHus MHOT'OI'PaHHUKOB

10

Konmponvnaa paboma no meme «Beedenue 6
cmepeomempuioy

IIpAMBICHIITIOCKOCTHBIIPOCTPAHCTBE.
IHapaaieJbHOCTBIPAMBIXHIIOCKOCTEH

12

11

B3anMHOE pacnosioxkeHUe NpsIMbIXB
IPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaIIEIbHbIE
N CKPCIIHMBAIOIIUECCA ITPAMBIC.

12

HapaHHCJIBHOCTBHpHMBIX
)51 IUIOCKOCTE B MMPOCTPAHCTBE:
napaaijaCIIbHBIC ITPAMBIC

B IPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MPAMBIX;
NapaJuIeIbHOCTD NMPSIMOM U MJIIOCKOCTH.

13

VYrisl ¢ COHAIpPABICHHBIMA CTOPOHAMU; YTIOJI
MEXY IMPSIMBIMU B IIPOCTPAHCTBE.

FaYaYaWiIT3

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

Onbra HukonaesHa
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14 [MapannenbHOCTh  MIIOCKOCTEH:  MapajuleibHbIe 1
IIJIOCKOCTH; CBOMCTBA NapaJIJIEIbHBIX IIJIOCKOCTEM.

15 | [Ipocreiimme  mpocTpaHCTBeHHble  Qurypel Ha | 1
IUIOCKOCTH: TETPA3P,

16 | Ky6 1

17 | [lapannenenunes 1

18 | IlocTpoenue ceueHuit 1

19 | IlocTpoenue ceueHuit 1

20 | ITocTpoeHue cedeHuit 1

21 | Ypoxk 0600meHus: 3HAHUHA 1

22 KonTtponbHas pabora o teme 1
«IIpamvleunnockocmugnpocmpancmaee.
IlapannenvnocmbnpaAmMbIXuniocKocmeiy
«IlepneHAUKYJISIPHOCTD NPSIMBIX U ILUIOCKOCTEID) 12

23 | llepnieHauKyJIspHBIC IPSIMbIE B IPOCTPAHCTBE. 1
[NapannenbHbie TpSIMbIe, TEPIECHINKYISIPHBIE K
IJIOCKOCTH

24 | Ilpu3HaK MepreHauKyIPHOCTH MPSMOH | IIocKocTu. | 1

25 | Teopema o mpsIMOii, IEPIIEHAUKYIAPHOH K TIockocTn | 1

26 | [leprieHAMKYISIp ¥ HAKJIOHHBIE. 1

27 | PaccTosiHuE OT TOYKH 0 TUIOCKOCTH. 1

28 | Teopema o Tpex MepIEeHINKYISIPax 1
Yrois Mexay NpsMOHN U INIOCKOCTBIO. 1
Pemrenne 3a1a4d Ha yrosn Mexay npsMou u
IJIOCKOCTBIO

29 | [IByrpaHHBIH yTOII. 1

30 | [Npu3HaK MepHeHIUKYISPHOCTH JIBYX TUIOCKOCTEH

31 | [IpssMoyronbHBIN Mapaieaenumnesn 1

32 | OproroHanbHOe poekTupoBanue. [Lnomans 1
OPTOTOHATEHOW MPOEKIIMH MHOTOYTOJIbHUKA.

33 | Koumponvuas paboma no meme 1
«Ilepnenouxynapnocmes npAMbIX U RAOCKOCMEN)
Yrjbl MeXKIY NPAMBIMH U 10

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

Onepatop 340 000 "Komnahus "TeH3op" ——

MYHULIMNAJIbHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHWUE "CPEAHAA 30.01.24 12:31 (MSK) MpocTas noanucb
LLIKOJIA N2 130 BOPOLLUWJTOBCKOIO PAVOHA BOJIFTOIrPAZIA", YepHeHko
Onbra HukonaesHa
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IIOCKOCTSIMHU

34 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMON U 1
IJIOCKOCTBIO;

35 Pewenne 3anau 1

36 JIByrpaHHBIAYTOJ1, IMHEUHBIN yTOJI 1
JIBYTPaHHOTOYTJIA.

37 | Peurenune 3agau 1

38 | [lepneHauKyISAPHOCTD TJIOCKOCTEH: npu3Hak | 1

NEePIEHINKYJISIPHOCTH JBYX IJIOCKOCTEH.

39 | Peurenune 3agau 1

40 | Teopema o TpEX MepHEHAUKYIIPAX 1

41 | Pemenue 3amau 1

42 | Ypok 00001IeHuss 3HAHUHA 1

43 | KonTposbHas paboTa 1Mo TeMe «Y2iubl Mexucoy 1

RPAMBIMU UNTOCKOCMAMUY
MHororpaHHuku 11

a4 [ToHsiTHE MHOTOTpAaHHUKA, 1
OCHOBHBIE AIIEMEHTHI MHOTOTPAaHHUKA, BBITYKIIbIE
U HE BBINYKJIblE MHOTOTPAHHUKH; pa3BEPTKa
MHOTOTpaHHHKA.

45 [TpencraBienue o |1
NPaBUIHHBIXMHOTOTPaHHUKAX : OKTad P, A0ACKAd P
UUKOCAdIP.

46 [Tpusma:n-yronpHasnpu3Ma;rpaHu 1
" OCHOBAHUS TIPU3MBI,
psIMasTMHAKIIOHHASTTPU3MBI;00K0Bast

U TIOJTHAS TIOBEPXHOCTH MPHU3MBI

47 [Tapannenenunen, MPSIMOYTOJIbHBIN 1
napa’suiesienuIie]l U ero CBOMCTBa.

48 [Tupamupa: N-yrosipHas NUpPaMHIa, TPAaHU U 1
OCHOBaHME MHUPaMUbl; OOKOBas W TOJIHAS
MIOBEPXHOCTh TUPAMHU/IBL; TPABUIIHHAS

49 | YceuéHHas mupaMua. 1

50 | DnemeHTHI pU3MBI U upaMubl. [IpaBuiibHbIe 1

MHOTI'OI'paHHUKH: ITIOHATUC ITPABUIIBHOT'O

Ornepatop 3A0-000-"Kommarms“FTersop"———

Onbra HukonaesHa
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MHOT'OI'PAHHMKA; IPABWIbHAS [IPU3MA U NIPABUIIbHAS
nMpamMua; IpaBuibHas TPEYroJbHAs IMPAMKIA
U NPaBUWIBHBIATETPAdIP; KYO.

51 | Cummerpus B IIPOCTPAHCTBE: cummertpus | 1
OTHOCUTEJIBHO TOYKH, MPSAMOM, TIJIOCKOCTU. DJIEMEHTHI
CUMMETPUU B nupaMuaax, MapajienenuIenax,
MPaBWJIbHBIX MHOTOIPaHHUKAX.

52 | BeluucieHne 3JIEMEHTOB MHOTOTPAaHHHMKOB: péOpa, | 1
nuaroHay, yribel. [nomane OGOKOBOWM TMOBEPXHOCTHUH
IIOJIHOM  TOBEPXHOCTH  IPSAMOMIIPU3MBI,  ILIOLIAb
OCHOBAaHUM,  TEOPEMAo OOKOBOI MMOBEPXHOCTH
IPSIMOMIIPU3MBI.

53 o 1
[Tnomane GOKOBOW TOBEPXHOCTH H IMOBEPXHOCTHU
MPaBWJIBHOM NUpaMU[bl, TEOpEMa O IUIOMIAIN
OOKOBOI TOBEPXHOCTH YCEUYEHHON MTUPAMUIBI

54 | KontponbHas paboTa 1o teme «MHuozozpanHuku 1
O0bEMBI MHOTOTPAHHMKOB 9

55 | llonsarue o6bpéMa. OOBEM MPSIMOYTOIBHOTO 1
napaJuie/ienunea

56 | O0BEM npsMOH MPU3MBL 1

57 | Pemenue 3amad Ha BeIYHCIeHHE 00BEMA 1
IPsIMOU PU3MBI

58 | O0béM nupaMuIbI. 1

59 | Pemenue 3ama4 Ha BEIYHCICHHE 00BEMA TUPAMHU/TBI 1

60 | Pemrenue 3a7au Ha BhIUKCIICHUE 00bEMA TUPAMUJIBI U 1
[IPU3MBI

61 | Pemrenwue 3amau Ha BeIYUCIIEHUE 00BbEMaA TUPAMUJIBI H 1
HPU3MBI

62 | Ypok 00o0IIeHus 3HaHUH 1

63 | Kommponvnas paboma no meme «Q0vemubl mey, 1
IloBTOpEHME: CeYeHH s, PACCTOSIHUS U YIJIbI 4

64 JIByrpaHHBIN yroJ, TUHEHHBIN YToJl 1
JIBYTPAHHOI'O yTJa.

65 | ITocTpoeHneceueHMIA 1

66 | PaccrosiHME OT TOYKM 10 IIOCKOCTH. 1

67 | Teopema o Tpex MEPHEHIUKYIAPAX 1

68 | UToroBasi KOHTpOJbHasi padoTa 1

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

Onbra HukonaesHa
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OnepaTtop 30 000 "KomnaHus "TeHzop"
JOKYMEHT MOAMUCAH S/1IEKTPOHHOW NOAMUCHIO
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