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IlosscEHUTENHLHAA 3aITUCKAa

Pabouas nmporpamma no yuyebHomy npenmety «I'eomMeTpus» Ha ypOBHE CpeaHero o0Iero

06p330BaHI/I${ COCTaBJICHA Ha OCHOBC:

OenepanbHoro 3akona «O0 obpazoBanuu B Poccuiickoii denepanum» ot 29.12.2012
No273-®@3; « denepanbHOro 3akoHa oT 24 ceHTsa0ps 2022 r. Ne 371-d3 «O BHeceHuun
n3meHeHuit B @enepanbuplii 3akoH «O0 obOpazoBanuu B Poccuiickoit denepanun» u
cratbu 1 ®DenepanbHoro 3akoHa «O0 o0s3aTenbHBIX TpeOoBaHUsX B Poccuiickoii
Denepauuny;

IIpukaza MunucrepctBa mnpocsemenuss PO or 12.08.2022 r. Ne 732 «O BHeceHuu
U3MEHeHUH B (eepalbHbIil TOCYIapCTBEHHBIM 00pa3oBaTEeNbHBIA CTaHIAPT CPEIHEro
o0miero oOpa3oBaHMsl, YTBEPKIACHHBIA MPUKa30M MHHHCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit ®enepanyu ot 17 mast 2012 No413»

[Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit @enepauun ot 18.05.2023 Ne 371
"O6 yrBepxkaeHun ¢eaepaabHOl 00pa30BaTENbHONW MPOTPAMMBbI CPEIHETO OOIIEero
obpazopanus" (3apeructpuponat 12.07.2023 Ne 74228)

TpebGoBanuii K pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHON MPOTrpamMMbl
cpenHero obmiero oopazoBanus, npeacraBieHHbx B PI'OC COO;

OdenepalibHON 00pa30BATEIHLHOM MPOTPAMMEBI CPEIHETO 00IIero oOpa3oBaHus (manee -
®OII COO) pazpaboranHoit B cooTBeTcTBUU C [lopsakom pa3paboTKH M yTBEPKICHUS
benepanbHBIX OCHOBHBIX 00111€00pa30BaTeNbHBIX TPOrPaMM;

npukaza MunmnpocBemenuss Poccum ot 18.05.2023 Ne 371 «0O06 yTBepxkaeHUU
denepanbHOl 00pa30BaTEILHON MPOrpaMMBbI CPEAHETO O0IIero 0Opa3oBaHus» (Ianee —
OOII COO0);

®denepanbHO paboyeit mporpaMMbl CPETHETO O0IIEro 00pa3oBaHus MO MPEIMETY;
Pa6oueit nporpammel Bociutanust MBOYCOI um. MLIO. JlepmonToBa c. 3acedHoe;

ITpukaza MunnpocBemenust ot 22.03.2021 Ne 115 «O06 yrBepxnaenuun Ilopsaka
OpraHu3allil M OCYILIECTBICHHUsS O0O0pa30BaTENbHOM JEATEIBbHOCTH MO OCHOBHBIM
o01ieo0pa3oBaTeabHbIM IPOrpaMMaM — 00pa3oBaTeNbHBIM IporpaMMaM HayalbHOI'O
00111er0, OCHOBHOT'0 OOIIETO U CPEIHEro 00Iero o0pa3oBaHus»;

CIlT 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHYECKHE TPEeOOBaHUS K OpPTaHU3ALUSAM
BOCIIUTaHMsI U O0Y4EHUs!, OTAbIXA U 03JJOPOBJICHUS JETEH U MOJIOJICKH), YTBEPKACHHBIX
OCTAHOBJICHHEM [NIABHOI'O CAHUTApHOro Bpauda oT 28.09.2020 No 28:

CanlluH 1.2.3685-21 «['murneHndyeckne HOPMATUBHI W TpPeOOBaHHS K OOECTICUCHHIO

0e30macHOCTH W (WiK) OE3BPEIHOCTH Il 4eloBeKa (PAKTOPOB CpeIbl OOWTaAHUSY,

YTBEPKACHHBIX IOCTAHOBIEHUEM INIABHOIO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne 2
[Tonmoxenus o pabodyeit mporpamMme y4eOHBIX MPEAMETOB, KypCOB, MOIYJEH, KypCOB
BHeypouHoi1 nesarensHocT MBOYCOIII nm. MLIO. JIepmonTOBa C. 3aceyHoe.
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Pabouas mnporpamMmma OpHEHTHpOBAaHa Ha LEJIEBbIE NPHOPHUTETHI, CHOPMYIHPOBAHHBIE B
denepanbHON pabodeld mporpaMme BOCIHTaHHS W B pabodell mporpaMme BOCIUTAHHS
MBOYCOUI um. M.YO. JlepmonTOBa c. 3aceuHoe.

PaGouas mporpamma yuebHOrO Kypca «l'eomerpusi» 6a30BOro ypoBHs s oOydarommxcs 10—
11-x kmaccoB pa3paboTaHa Ha ocHOoBe deaepaabHOTO TrOCYIAapCTBEHHOIO 00pPa30BaTEIHHOIO
CTaHJIapTa CpPeaHEero o0Iero oOpa30BaHUs, C YYETOM COBPEMCHHBIX MHPOBBIX TPEeOOBaHUIA,
NPEIBSBISEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAIAMIIUNA POCCHHCKOTO 00Opa30BaHUsI.
Peanuszanuss  mporpamMmbl  O0OECEYMBAET  OBJAJCHHE  KJIFOYEBBIMU  KOMIICTCHIIUSAMH,
COCTaBJISIFOLIMMU OCHOBY JJISi CaMOPa3BUTUS M HENPEPHIBHOIO 00pa30BaHMs, IIEJIOCTHOCTh
06HI€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH O6y‘-IaIOHII/IXC$I.

BaxxHocTh y4eOHOro Kypca reoMeTpuu Ha YpOBHE CpeHEro oOuiero oopazoBaHusi 00ycioBIEHA
[PAKTUYECKONH 3HAYUMOCTBIO METANpPEAMETHBIX M MPEAMETHBIX pEe3yJlbTaTOB OO0y4EHHUS
TE€OMETPUU B HANpPABICHUH JIMYHOCTHOTO pa3BUTHS  OOydaromuxcs, (HOPMHPOBAHHS
(yHKIIMOHAJIBHOW MaTEMaTHMYECKOH TI'PaMOTHOCTH, W3YYEHUS JPYIMX Y4YEOHBIX JHUCLUIUIMH.
Pa3sutne y 06y11a}01111/1xcsl IMpaBUJIbHBIX HpeILCTaBHeHI/Iﬁ O CYHIHOCTH H IPOHUCXOKIACHHUHN
reOMETPUYECKUX a0CTPAKIUii, COOTHOLICHUH PEaJbHOTO U WACAIBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTU4eCKOW HAayKOH SBJICHUI U MPOIECCOB PEaJbHOTO MHpA, MECTE T€OMETPUH B CHCTEME
HayK MW poOJd MATCMAaTUYCCKOTO MOACIUPOBAHUA B HAYYHOM IIO3HAHWM W B IPAKTHKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYalIUXCs, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBIsETCS OAHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CpellHEro odIiero oopa3oBaHus,
TaKk Kak oOOecleyrMBaeT BO3MOYKHOCTh HW3YyYEHHMs Kak JUCHMIUIMH €CTeCTBEHHO-HAayYHOH
HaIIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (GopMHupyeMoe NMpU H3yYEeHUU OO0Yy4arolIMMHCS MOHSATHHHBIX OCHOB
TEOMETPUM M IOCTPOCHHM IETMOYKM JIOTUYECKMX YTBEPXKIEHUHM B XOAE PpELICHUS
FEOMETPUUYECKHUX 3aJla4, YMEHHE BBIIBUIaTb W ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl NMPU PEIIEHUH 33Jad E€CTECTBEHHO-HAYYHOIO IIMKJIA, B YaCTHOCTU U3 Kypca
bu3uku.

YMeHue OpHeHTHPOBATbCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JACTIX
NeSITeIbHOCTH YesoBeka. OpHeHTaIMs YeJI0oBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOX0MMOe
YCIIOBUE €0 COLUAIBHOIO OBITHS, (OpMa OTPAKEHUS OKPYKAIOIIET0 MUPA, YCIOBHE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeobpazoBaHus JIEHCTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEINHSAET pa3Hble BUJIbI YU€OHON U TPYIOBOW IEATEIHLHOCTH,
ABISIETCA OAHMM M3 TPO(PECCHOHATBHO BaXKHBIX KauecTB, I0O3TOMY akTyajbHa 3ajaya
dbopMupoBaHUd y O0OYyYaroIIMXCS MPOCTPAHCTBEHHOIO MBIIUIEHUSI KaK pPa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJATOTOBKE K MPAaKTUYECKOMH
JEATEIILHOCTH 110 MHOTMIM HAIIPaBJICHUSM.



Ilens ocBoeHUsT mporpamMMbl yueOHOTO Kypca «I'eomeTrpus» Ha 0a30BOM ypOBHE OOyYECHHS —
001eoOpa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOydYaIOIMMXCA Yepe3 o00OecreueHue
BO3MOXHOCTH an06peTeHI/151 N HUCIIOJIb30BAHUA CUCTCMATHYCCKUX T'COMCTPHUYCCKUX 3HAHUU U
NeHCTBUH, CTICU(UYHBIX TEOMETPUHU, BO3MOKHOCTH YCIICIIHOTO MPOJODKEHUST 00pa30BaHUs 110
CHEUATBHOCTSIM, HE CBS3aHHBIM C IMPHUKJIAHBIM HCIIOJIB30BAaHUEM T'€OMETPHHU.

[Iporpamma 1o reomerpuy Ha 0a30BOM YpOBHE MpelHa3HAYeHa Il OOyYaroIIuXcs CpeIHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHHUH Ha YpOBHE OCHOBHOTO OOIIETo
obOpa3oBanus. Takum oOpa3zom, oOyugaromiuecsi Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MAaTCMaTU4YCCKUEC YMCHHSA, CBA3AaHHLIC CO CHCI.[PI(l)PIKOfI reoMeTpru U HCO6XOI[I/IMBIC JJI ) KU3HU B
COBPEMEHHOM o001ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yYHTh I€OMETPHUIO Ooiee
riyOOKO, ecni B JAJbHEHIIEM BO3HHMKHET HEOOXOJMMOCTh B TE€OMETPUYECKHX 3HAHMAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JIOCTIIKEHHE LIEIM OCBOSHHSI MTPOTPaMMbl 00ECTIEYMBAETCS PEIICHUEM COOTBETCTBYIOLINX 3a7ad.
[TpuopuTeTHBIMH 3a7adaMu OCBOeHHUsI Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10—11-x
KJ1accax sIBJISIOTCS:

+ (QopmMupoBaHUE NPEICTABICHHUS O TIEOMETPUM KaK 4YacTH MHPOBOW KYIbTYpbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIIM MHPOM;

« (dopMHpOBaHHME IMIPEICTaBICHHS O MHOTOIPaHHUKAX W TeJllaX BpAIIEHHs KaK o
BaXXHEHUITNX MaTeMaTHYECKUX MOZICIIAX, IO3BOJIAIOIINUX OIIMCBbIBATH W HU3YYaTb PAa3HBIC
SIBIICHHUS OKPYKAIOLIETO MUPA;

 (dopMHpOBaHME yMEHHs DPACIO3HABaTh Ha YEPTEkKaX, MOJACIAX M B pPEaJbHOM MHUpE
MHOTI'OI'paHHUKHA U TCJIa BPpAlICHUAA,

+ OBJAJICHME METOJaMM pEUIeHUs 3a7ad Ha TIIOCTPOCHHMS Ha  H300paKEeHUsX
IPOCTPaHCTBEHHBIX (DUTYD;

+ (opMupoBaHHe yMEHHs ONEPUPOBATH OCHOBHBIMM IMOHATUSAMH O MHOTIOIpaHHHMKAax H
TCJIaX BpallCHUA U UX OCHOBHBIMUA CBOﬁCTBaMH;

+ OBJIAJICHHE AITOPUTMAMH pPELICHUs OCHOBHBIX THUIOB 3aJad; (OPMHUPOBAHHE YMEHHS
IOPOBOJIUTH  HECIOXKHBIE  JIOKa3aTelbHbIE  pacCy)KIEHHsT B  XOJle  peIIeHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

* pa3BUTHE MHTEJUIEKTYaJIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEM  OOydwarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUN, KPUTHUHOCTH MBIIIIICHHUS;

« ¢opmupoBanre (GYHKIIUOHATBHON TPAMOTHOCTH, PEJIECBAHTHOW TE€OMETPUM: YMEHHE
PacCrIo3HaBaTh MPOABJICHHUA T'COMETPUUCCKUX HOHﬂTHﬁ, 00BEKTOB U 3aKOHOM€pHOCTeﬁ B
pearbHBIX JKU3HEHHBIX CUTYalMsIX W NPU H3YYEHUHM JPYTHX Y4eOHBIX NPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (QOpMyIupoBaTh HUX Ha SA3BIKE
TreoOMETprUn n co3aaBaTrhb TrCOMETPHUICCKUEC MOJACIIH, IPUMCHATH OCBOEHHBIHN
TreOMETPUYECKUH  ammapar s pelieHus IPaKTHKO-OPUEHTHPOBAHHBIX 3374,
UHTEPIPETHUPOBATH U OLICHUBATH MOTY4YEHHBIE PE3YJIbTATHI.

OTnUYUTENbHOM OCOOCHHOCTBIO MPOrpaMMBbI SIBIISIETCSl BKIIOUEHHE B KypC CTEpPEOMETPUU B
Hayaje ero U3y4yeHus 3a/iay, peuiaeMblX Ha YpOBHE MHTYUTHUBHOTO TIO3HAHUS, U ONPEAEICHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJHMPYET IIPOTEKaHWE WHTYUTUBHBIX IIPOLECCOB,
MOTHUBHPYET K JalbHEUIIEMY U3YUEHUIO NPEAMETA.



[Ipenmourenne oOTHaeTcsl HAMIAIHO-KOHCTPYKTHMBHOMY METOAY OOydeHus, TO €cCTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb INPEAMETHO-IIPAKTHYECKOMN
JeATEeTbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJACTABICHUN y ydaluxcs B Kypce
CTEpEOMETPUH MIPOBOJUTCA 32 CUET PELICHMS 33/1a4 Ha CO3[JaHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha ONEpHUPOBAHHE MPOCTPAHCTBEHHbIMH oOpa3zamu. Co3gaHue oOpa3a MPOBOJUTCS C
OTIOPOY Ha HATJSAHOCTh, @ OTICPUPOBAHUE 00PA30M — B YCIIOBHUSAX OTBJICYCHHS OT HATJISAHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJICP KAHMUS.

OcHoBHblE  conepkarenbHble JguHUM  Kypca «l'eomerpunm» B  10-11-x  kiaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B IPOCTPAaHCTBE», «Tenma BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTMUYECKUX YMEHUN PACIIPEAEIIAETCS HE TOIBKO
[0 COJEp)KaTeNbHBIM JMHHUSAM, HO M 1O rojaM OOYy4YeHHs Ha YpOBHE CpEIHEro oOIiero
o0OpazoBaHusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHS pabodei
IPOTpaMMBbl, paclpeaesIeHHbIM TI0 To1aM 00y4eHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIaJICHUE T€OMETPUUYECKUMH TOHATUSAMU M HABBIKAMU OCYLIECTBIISJIOCH MOCJIEI0BATENbHO U
NOCTYNATeNbHO, C COOJIOJEHUEM IMPUHIMIA IPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOILYI0O CHCTEMY I'€OMETPUUECKUX MPEICTaBICHUN 00y4aromuxcs, paclupss 1
yriryOunss ee, 00pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSA3H.

Ha usyuyenue reomerpun oTBoauTCs 2 yaca B Henento B 10-M kiacce u 2 yac B Heaeno B 11-m
KJ1acce, BCEro 3a JiBa roja ooyuenus — 136 yueOHBIX yaca.

Copepxxkanue y4eOHOro Kypca

10-1 kjaacce

IIpsiMmble ¥ MJII0CKOCTH B POCTPAHCTBE

OcHoBHblE TOHATHS cTepeoMeTpuH. Touka, mpsiMasi, MIIOCKOCTb, MpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX.

B3auMHOe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapallIC/IbHbIE U
cKpelmBamomuecs npsMsle. [lapamienbHOCTE MHPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJuiebHbIE TPSMbIE B IPOCTPAHCTBE; MNAPAIIENBHOCTh TPEX MPSAMBIX; NapaIEIbHOCTD
IpSAMOM U IIJIOCKOCTH. YIJVIBI C COHAIIPaBICHHBIMU CTOPOHAMU; YIrOJl MEXAYy IpsSMBIMUA B
npocrtpaHcTBe.  [lapayuieIbHOCTE  IIIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOWMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiine npocTpancTBeHHbIE (GUTYPBI HA TIOCKOCTH: TETPadIp,
KyO, mapajuieNenumes; NoCTPOeHNE CeUEeHU.

[TepieHANKYASAPHOCTh OPSIMOM U TUIOCKOCTH: TMEPIEHAUKYJISPHBIE MPSAMbIE B MPOCTPAHCTBE,
NpsMbIE€ MAPAJTIETbHBIE U MEPIEHANKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHANKYISIPHOCTH
NpsAMOM M IUIOCKOCTH, TeOpeMa O NpsAMOW NEPHECHIUKYJSIPHOW IUIOCKOCTH. YTIUWBI B
MPOCTPAHCTBE: YIroJl MEXIy MNPSAMOM M IUIOCKOCTHIO; JABYTPAHHBIM YTOJ, JWHEHHBIA Yroj
JIByrpaHHoro yria. l[lepneHaukymnsip U HaKJIOHHBIC: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH,



paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH, MPOEKIHs (GUTYPHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJOCKOCTEW: TpHU3HAK MEePNeHAUKYISIPHOCTH JBYX IUlockocTe. Teopema o  Tpex
[EPIEHANKYIISAPax.

MHOrorpaHHuKH

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBIIYKIIBIE U HEBBIITYKJIbIE
MHOTOTPaHHMKH; pa3BepTKa MHOTrorpaHHuka. [Ipuzma: n-yrospHas npusMa; rpaHd U OCHOBAHHUS
OpU3MbI; MpsiMasi M HAKJIOHHAs MpU3Mbl; OOKOBas W IIOJHAs IOBEPXHOCTb IPHU3MBI.
[Tapamnenenunen, NpsAMOYTOJbHBIM Napajuieenunen U ero cpoicrsa. [Inpamuna: n-yronbHas
nupamMuia, TPaHW W OCHOBAHME NHPAMHJBI, OOKOBas M TIOJIHAS NOBEPXHOCTh HHUPAMUJIBI;
IIpaBWIbHAs1 M YyCEUEHHas MHpaMuAa. OJEMEHTbl Npu3sMbl W nupamunbl. IIpaBuibHBIE
MHOTOTPaHHMKH: IMOHATHE MPaBUJIBHOIO MHOTOTPaHHHMKA; NPaBWIbHAsA IPU3Ma U INPaBUJIbHAA
nUpamMu/Ia; MpaBUIbHAs TPEyrojabHas MHUpaMHIA U MPaBHIBHBINA TeTpa’ap; KyO. [IpencraBnenue
O IMpaBWIBHBIX MHOIOTPAHHMKAX: OKTa’lp, AOAEKa’aAp M ukocadap. CeueHus Npu3Mbl U
IIUPAMHUJIBI.

CI/IMMeTpI/IFI B IPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, INIOCKOCTH. DJIEMCHTBI
CUMMCTPUHU B ITUpaMUJax, apauICJICnuicaax, mpaBujIbHbIX MHOIOIrpaHHUKAX.

Bbruuciienne 31eMEHTOB MHOTOTPAaHHHUKOB: peOpa, auaroHand, yriel. llmomanbs OokoBo
MOBEPXHOCTU M TIOJHOM IMOBEPXHOCTH MPSMOM MNPU3MBI, IUJIOLIAJb OCHOBAaHUMN, TeOpema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. Ilnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAAW ycedeHHOW mmpamunbl. [loHsTHE 00 0oOBEMe.
O0beM nupamu/ibl, IPU3MBIL.

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOLICHUS MEXAY IUIOIIAsIMU IOBEPXHOCTEH, 00beMamMu
NOJOOHBIX Tell.

11-1 kJjacce

Tesa BpaleHus

[unuaapudeckass TMOBEPXHOCTb, OO0pasyrolive  [UIUHAPUYECKOW  TMOBEPXHOCTH,  OCh
HWIMHIPUYECKON moBepxHOCTU. L{uanHIp: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 00Opa3yromas u
OCh; TUIOIIAb OOKOBOMW U TTOJIHOW MTOBEPXHOCTH.

KoHnnueckass mMoOBepXHOCTb, O00pa3ylollue KOHHYECKOM MOBEPXHOCTH, OCb U BepIIMHA
KOHMUYECKOW moBepxHOCTH. KoOHyc: ocHOBaHME M BeplIMHA, oOpasyiomias M OCh; IUIOIIAIb
OOKOBOM M TIOJTHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3ylolllie W BbICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTD.

Cbhepa um map: wueHTp, paguyc, IHaMeTp; IUIOMAAb TMOBEPXHOCTH cdepbl. BianmHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepsl.

N3006paxenue Ten BpaleHUs Ha MII0CKOCTH. Pa3BepTka numuHapa 1 KOHyca.



KoMOunanuu ten BpalieHuss ¥ MHOTOTPaAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO chephl;
cdepa, BllMcaHHAasi B MHOTOTPAHHUK, UJIU TEJIO BPAILICHUS.

[Tonstue 06 o6veMe. OCHOBHBIE CBOMCTBA 00beMOB Tel. Teopema 06 00beMe MPSIMOYTOJIBHOTO
napajieNienumnena u cieacTsus u3 Hee. O0beM IUIMHApA, KOHyca. OO0beM mapa W IUIOMIAb

cdepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXY IUIOIAIsIMH TIOBEPXHOCTEH, 0ObeMamu
NOJOOHBIX TEIL.

Ceuenust nunuHIpa (MapajuieIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUsl KOHYyca (MapajljiesibHOe
OCHOBAHUIO U POXOJIIee Yepe3 BEPIIUHY), CEUSHHUSI 11apa.

BeKTOPLI U KOOPAUMHATHI B IIPOCTPAHCTBE

Bekrop Ha miockoctu U B mnpoctpaHcTBe. CIIOKEHHME M BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopam. llpaBuio
napajuienenunena. Pemenue 3aiad, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUJI JEUCTBUM C BEKTOPaMH.
[IpssmoyronbHas cucremMa KoopauHat B IpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitimme
3alayd B KOOpJAMHATaX. YTrosl Mexay Bekropamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Boluncnenue yrioB Mexay HpsIMbIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOA NpHU
PELICHUN T€OMETPUUECKUX 3aa4.

Ilnanupyemble pe3ybTAThI 0CBOEHUA YUeOHOI0 Kypca

JIn4HOCTHBIE pe3yJ/IbTAThI

JIM4HOCTHBIE ~ pe3yNbTaThl  OCBOEHHUS  INporpaMMmbl  ydueOHOoro kypca  «['eomerpusi»
XapakTepusyrorcs: I'pamaaHCcKoe BOCIIUTaHHUe:

C(OPMHPOBAHHOCTBIO I'PAXKJIAHCKON MO3UIMK 00YUAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YjJeHa  pOCCHIicKoro  ofmiecTBa,  MPEJACTaBICHMEM O  MaTeMaTH4YeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUSI Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TIpPa)JaHCKOro o0OIIecTBa
(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aHMMOJAEWCTBOBATH C COLMAIbHBIMM HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMHU U HazHaueHueM. [laTpuoTnyeckoe BocnuTaHue:
c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)TaHCKOW HIEHTHYHOCTH, YBAaXEHHSI K IMPOILIOMY M
HACTOSIIEMY POCCUICKON MaT€MATUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUUCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTUYECKOU ILIKOJBI, K UCIOJIB30BAHUIO ITUX JOCTUKCHUHN B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIHMTAHHUS: OCO3HAaHHWEM JIYXOBHBIX IIEHHOCTEH pPOCCHHUCKOrO
Hapo/a; c(OPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHS, CBA3aHHOTO C
MIPaKTUYECKUM IPUMEHEHHEM JOCTHKEHHH HAyKW M JESATENbHOCTBIO YYEHOIO; OCO3HAaHHEM
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTONYHMBOTO Oy IyLIEro.



JcTeTHYeCKOe BOCIUTAHME: JCTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas JCTETUKY
MaTeMaTUYeCKNX  3aKOHOMEPHOCTEH, OOBEKTOB,  3a7ad, pEHICHUH,  PacCyXICHHI;
BOCIIPUUMYUBOCTBIO K MATCMATHUYCCKUM ACIICKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyeckoe BocnuTanne: chOPMUPOBAHHOCTHIO YMEHHS IPUMEHSATh MATEMaTUICCKUE 3HAHUS
B MHTEpecax 3J0pOBOro u 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0POBBIO (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHI M OTIbIXA, PEryJsipHas
¢u3uueckass aKTUBHOCTB); (PU3UUYECKOTO COBEPIICHCTBOBAHMS, INPH 3aHATHIX CHOPTUBHO-
037I0POBUTENHHOM JesiTeNIbHOCTHIO. Tpy1oBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIO0MS; HHTEPECOM K pa3InyHbIM chepam
HpO(l)eCCHOHaHbHOﬁ ACATCIIbHOCTH, CBA3aHHBIM C MaTEMaTHUKOHN U e¢ MMPUITIOKCHUAMU, YMCHUCM
coBeplIaTh OCO3HAHHBIA BBIOOp OyAyuiel mnpodeccun U pPeaq30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUJIaHbl; TOTOBHOCTBHIO M CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO H
€caMo00pa3oBaHUI0 HA MPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HAIIPaBICHHOCTH.

JKOJIOTHYECKOe BOCIHUTAHHE: CHOPMHUPOBAHHOCTHIO SKOJOTHUYECKOU KYJIbTYPhl, HOHUMaHUEM
BJIMAHUA COLUAJIIBHO-ODKOHOMHWYCCKUX IIPOLECCOB HAa COCTOSAHUC HpHpOI{HOﬁ n counaanoﬁ
Cpelibl, OCO3HaHHEM TIJO00AJIBbHOIO XapakTepa HKOJIOTMYECKUX MpoOJeM; OpUEHTalUel Ha
NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUW ISl peuieHHs 3ajad B O0JIacTH OKpYXKaloulel cpensl,
IJIAaHUPOBAHUA IMMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJIGI[CTBI/If/'I JIISL Oprx(aIOHIeﬁ CpCabl.
LleHHOCTH HAY4YHOT0 MO3HAHUA: CHOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM U OOILIECTBEHHOW MPaKTUKHU, IOHUMaHHEM
MaTEeMaTHYECKON HaykW Kak c(epbl YeIOBEYECKOW EATEIHHOCTH, JTAllOB €€ Pa3BUTHS H
SHAYMMOCTHU IAJId pa3BUTHA HUBUIIM3alWU,; OBJIAJCHHUECM A3BIKOM MATCMATUKU U MaTeMaTHYEeCKOH
KYJIbTYpPOH KaK CpEICTBOM TIO3HAHHMS MHpA; TOTOBHOCTBHIO OCYIIECTBISITH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIE.

MeTanpeaMeTHbIe pe3yJabTaThl

MertanpeameTHbIe pe3yabTaThl OCBOEHHUS MPOTPaMMBbI yu4eOHOTO Kypca «I eoMeTpus»
XapaKTEepPU3YIOTCS OBIaJCHUEM YHUBEPCAIBHBIMH  MO3HABATEJbHBIMM JICHCTBUSMH,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMHU, YHUBEPCATbHBIMU PETYISITUBHBIMU
JICUCTBUSIMU.
1) VuuBepcanbHble NO3HABAaTeJbHbIE CCTBHS, obOecrednBaoT (GopMupoBaHHE O0a30BBIX
KOTHUTUBHBIX IMPOIECCOB OOYYAOMIMXCSI (OCBOEHHWE METO/OB MO3HAHUS OKPYXKAIOIIETO0 MHPA;
MIPUMEHEHHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX OMepalnii, yMeHui padboTtaTts ¢ mHMOpMaIue).
ba3zoBble Jlornveckue 1ecTBus:

* BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIYy MOHATUAMHU; (HOPMYIUPOBATH OMpEICNICHUs TOHSTUN;
yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCHU(pUKAIINKN, OCHOBAHUS JJI1 0000IICHHS
Y CPaBHEHUS, KPUTEPUU TPOBOJIMMOIO aHAIN3A;

« BOCIPUHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBBIBATH CYKIACHHS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHIUYHBIE, YaCTHBIE M OOIINE; YCIOBHEIE;

BBISBIISTH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B (paKkTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHHSX; MpEAjarath KPUTEPHUH NJS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;



JIeNIaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M WHIAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHU M0 aHAJIOTHH;

IIPOBOAMTH CAMOCTOATEIBHO J10Ka3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUM (IpsMble
M OT TMPOTHUBHOTO), BBICTpAMBATh AaPryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3afaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh HanOosIee MOAXOASIINN ¢ yYETOM CaMOCTOSITENbHO BBIJICIEHHBIX
Kkputepues). bazoBble ucciie10BaTeIbCKHeE Il CTBUSA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHM  MHCTPYMEHT  MO3HAHUS;
(dbopMynHupoBaTh BOMPOCHI, (PUKCUPYIOIIME MIPOTUBOPEUUE, MPOOIIEMY, YCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpMHUPOBATH TUIIOTE3y, APryMEHTUPOBATh CBOIO IO3HIIMIO,
MHEHHUE;

IPOBOAMTH CAMOCTOSITEJIbHO CIUIAHMPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUYeCcKOro OOBEeKTa, SABJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITEILHO ~ (OPMYITUPOBaTh O0OOMIEHUS W  BBIBOJALI 110  peE3yJIbTaTaM
IIPOBEJICHHOr0 HaOJIOJCHMSI, UCCIIEI0BAHUS, OLEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 0000IICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATh MPEITOI0KEHUS
0 €ro pa3BUTUU B HOBBIX yclioBUsAX. PaGoTa ¢ mHdopmanueii:

BBISBJIATH JAe(PUIMTHI MHPOPMAINH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BOIPOC U
JUTSL pEIICHUS 3a/1a4H;

BEIOMpaTh HMHQPOPMAIIMIO W3 HUCTOYHUKOB PA3MYHBIX THIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HMHTEPIPETUPOBATh MH(POPMAIMIO PA3JIUYHBIX BHIOB M (GOpM
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh HMH(OpPMalMIO, TMPEACTABIATh €€ B pasIuyHbIX (QopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHMBATh HAJIEKHOCTh HWH(POPMAIMU TIO0 CAMOCTOATENBHO CHOPMYITHPOBAHHBIM
KpUTEpUsM. 2) VYHHUBEpcalibHblE KOMMYHMKATHBHBbIE JCHCTBHUS, OO0ECIEUYUBAIOT
c(hOpMUPOBAHHOCTH COITMATBLHBIX HABBIKOB 00yUYaOIIUXCHI.

Oomenne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMHU M LEISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOK TOYKY 3PEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MMOSCHEHUS 0 X0y PELICHHs 3a/1aul, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYXJIeHHs 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbI, TPOOIIEMBI,
pemaeMoil  3aJauyd, BBICKA3bIBaThb HJEW, HAIEJIEHHbIE HAa TIOUCK pEeIIeHUs;
COTOCTABJISITh CBOU CYXKIEHUS C CYXACHMSIMH JPYrMX YYacTHUKOB JMajora,
OoOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHUI; B KOPPEKTHOH (hopme HopMyIHpOBATH
pasHoIJIacHsl, CBOM BO3PAXKECHHUS;

MPEJICTaBIISITh PE3yNbTaThl pPEUIeHHs 3a7auu, SKCIIePUMEHTa, UCCIeA0BaHus, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (pOpMaT BBICTYIUIEHUS C YYEeTOM 3ajlad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WMHAMBHUAYaJIbHON pabOTHI
OpU pelleHnd Yy4eOHBIX 3ajlady; IMPUHUMATh LeJb COBMECTHOM JesTeIbHOCTH,



IUIAHUPOBATh OPraHM3alluI0 COBMECTHOM paboThl, pacmpenensiTb BUABI pPadoT,
JIOTOBAPUBATHCS, OOCYXKJAaTh MPOIECC W pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIFOJICH;

+ y4acTBOBAaTh B TPYNIOBHIX (hopMax paboThl (00CyxaeHusl, 0OMEH MHEHUH, MO3TOBbIE
HITYPMBI U MHBIE); BBIMOIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JICUCTBUSA
C APYTUMH YJICHaMHU KOMaH]Ibl; OLCHUBATh KAYECTBO CBOETO BKJIaZa B OOIIMNA MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcanbHble peryJsiTUBHbIe JEHCTBUS, OOecreuynBaOT (POPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U >KMU3HEHHBIX HAaBBIKOB JIMYHOCTU. CaMoopraHu3anus:

*  COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 33Jaud, BBIOMPATh CIOCOO PELICHUS C YU4ETOM
UMEIOUINXCA PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaThb U
KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ yueToM HOBOI nHpopmanyu. CaMOKOHTPOJIb:

« BIAQJETh HABBHIKAMH II03HABATEIbHOH pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEMCTBUH M MBICIHUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yiabTaTa pPELIeHUS MaTeMaTH4eCKON
3a/a4uu;

+ TpPEeIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTbH IPH PEIICHUH 33/1a4H, BHOCUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAMIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

+ OIICHHMBAaTh COOTBETCTBHE pe3yJbTaTa e M YCIOBHAM, OOBSICHATH NPUUYHHEI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS PEe3yJIbTaTOB MAESITEIbHOCTU, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3ybTaThI

10-ii kaacc OmepupoBaTh MOHSATHSIMHU: TOYKA,

npsimMasi, MI0CKOCTb.

IIpMeHsITh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay.
OnepupoBarh NOHATHAMU: TAPAIUIENBHOCTD U NEPIEHANKYIISIPHOCTD NPSMBIX U TUNIOCKOCTEH.
KnaccugunupoBars B3aMMHOE pacioioKeHUE MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSMH: JBYTPAHHBIM yroj, TpaHd IABYIPAHHOIO yIJia, pedpo IBYTrpaHHOIO
yria; JUHEHHBIA yroJl ABYTPaHHOTO YIJIa; FpagyCHas Mepa JBYTPaHHOIO yrija.

OnepupoBaTh NOHSTUSAMU: MHOTOTPAHHMK, BBIMYKJIBIM UM HEBBIIYKJIBIH MHOTOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHHMKOB (IIUpaMUAa; MpU3Ma, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuguiupoBaTs MHOTOTPaHHUKH, BBIOMpPAs OCHOBAHUS JJIs KJIaCCU(PUKAIUU (BBITYKIIbIE U

HEBBINTYKJIbIE MHOTOTPAHHUKH; MPAaBUIIbHbIE MHOTOTPAHHUKY; MIPSIMbIE U HAKJIOHHBIE TTPU3MBI,
napauieJIeTUIeIbI).

OnepupoBarh NOHATHAMU: CEKYIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOCHUS CEUYCHU, UCTIONIb3YSI METO/I CJIECOB.

CtpouTh ceyeHHs MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a7aun Ha HaxOXJEHHE T'€OMETPHUUECKUX BEIMYUH MO oOpaslaM WIHM alrOpUTMam,
MPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl MPHU PEIIEHUH CTaHJApPTHBIX MaTeMaTHYEeCKUX



3aJa4 Ha BBIUMCIICHUE PACCTOSHUI MEXIy ABYMsI TOUKaMH, OT TOUKH JI0 MPSMOM, OT TOUKH J0
MJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemate 3ala4i Ha HaXOXIACHUC TICOMCTPHUYCCKUX BCJIWYHH I10 06pa3uaM WM aJiropurMam,
MNPUMCHAA HU3BCCTHLIC AHAIMTUYCCKUC MCTO/bI IMPU PCHICHUN CTAHAAPTHBIX MATCMATUUYCCKHX
3aJa4 Ha BBIYHCICHUE YIJIOB MEXAY CKPEIIMBAIOIMIMMUCA MPSAMBIMH, MEXAY HpSIMOUA U
IJIOCKOCTbIO, MCKY IIJIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB.

Beruncnsate 00beMbl W IJIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (NpHU3Ma, MHUPaMUIa) C
npuMeHeHHeM (GOopMyJl; BBIYUCIATH COOTHOILIEHUS MEXKAY IUIOIAIIMU T[OBEPXHOCTEH,
o0beMaMy MOJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTL MOHATHUAMU: CUMMCETPUA B NPOCTPAHCTBC, LUCHTP, OCb U IIOCKOCTb CUMMCTPUU;
LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPaAX, MPEJACTABICHHYIO Ha YePTekKaX U PUCYHKAX.

[IpumenssTb  reomeTpuueckue  (pakTbl  JUISL  pELIEHUsT  CTEPEOMETPUUYECKHUX  3ajad,
MPEIOJIaralolIuX HECKOJIbKO IIIaroB PELICHHS, €CU YCIOBUS MPUMEHEHHs 3aJaHbl B SBHOM
dbopwme.

[IpuMeHnATH IpOCTENIINE TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIOHHBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKIX 3a]1ay.

[IpuBOIUTE MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TMONyYEeHHbIE 3HAHHWS Ha MPAKTHKE: AaHAIW3UpPOBaTh pEAIbHBIE CUTYallUd U
OPUMEHSTh HM3yUEHHBIE TOHATUS B  MpOIECCe TOMCKA  pPELICHUS  MaTeMaTH4eCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJCIMPOBATH pEAIbHBIC CUTYallMH Ha SI3BIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C HCIOJIb30BAHUEM T€OMETPUUYECKUX TOHSATUU U TEOPEM,
anmapara aireOpsl; penaTh MPaKTUYECKUe 3a/1a4H, CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUYECKUX
BCJIIMYHH.

11-it knacc

OnepupoBarTh MOHATHAMH: LUJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yloLIUe IWIMHIPUYECKOU
MOBEPXHOCTH; IWIWHAP; KOHHYECKas MOBEPXHOCTh, 00pa3yroline KOHHYECKON MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

PacnoznaBate Tena Bpamenust (HWIUHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OMYyYEHUS TEIl BpallleHUSI.

Krnaccudunuposars B3auMHOE pacnoioskeHue chepbl U MIOCKOCTH.

OnepupoBarh TOHSATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.
Bbruncnsate 00BbEMBI W TUIOMIAM TIOBEPXHOCTEH TeNm BpallleHUs, TeOMETPUYECKUX TeNl C
MpUMEeHEeHUEM (HOPMYIL.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B cdepy M ONUCAHHBIA OKOJO COEpBHI;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BbI4ncnsTh COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00beMaMu MOI00HBIX Te.
N300paxats wu3yyaemMble (UTYppl OT pPYKH U C MPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB. BBINONHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHUSI.

W3Bnekarb, WHTEPIPETHPOBaTH M MPEOOpPa3OBbIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.



BBITIONTHATE NEHCTBHUS CIIOKEHHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB W YMHOXCHHS BEKTOpa Ha
YHCII0, O0OBICHITH, KAKHMH CBOMCTBAMHU OHM 00JIafaloT.

[TpuMeHsITh MpaBUIIO apasuIeTIeIHUIe A,

OnepupoBarh MOHATHUSAMU: JICKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP, MOYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTroJl MEXKAY BEKTOPAaMH, CKAJIIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxomuTh CyMMy BEKTOpPOB WM MPOWM3BEIACHHE BEKTOpAa HA YHCIO, YrOJl MEXIYy BEKTOPaMH,
CKaJISIPHOE TMPOM3BEACHHUE, PACKJIAJbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensiTh  reomeTpuyeckue  (akThl  JUII  PEIICHUs  CTEPEOMETPHYECKHX  3ajad,
IIPEJITOJIAraroIIMX HECKOJIBKO IIIarOoB PEIICHMS, €CIU YCIOBUS NMPUMCHCHHS 3aJaHbl B SIBHOM
dbopme.

Pemarp mnpocTeiiiue TeoOMETpUYECKUE 3aJa4d HA MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
Meroaa. Pemrath 3agauM Ha J0Ka3aTeIbCTBO MATEMATHYCCKMX OTHOIICHHN M HaXOXKICHUC
FCOMETPHUYCCKUX BEJIUYHMH 10 00pa3liaM WM ajlfOPUTMaM, IPUMEHSS M3BECTHBIC METOJbI IIPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHsITh IPOCTEHIIINE TPOTPAMMHBIC CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAITHOHHBIC CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUICCKHUX 3a/1a4.

[IpuBOIUTE MPUMEPHl MATEMATHYSCKUX 3aKOHOMEPHOCTEH B MPHUPOJC M KU3HHU, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE.

[IpuMeHsATh TOJNyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3MPOBATh pEalbHbIC CUTYallud U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MpOIecce IMOHWCKAa  PEIICHHS  MaTeMaTHYeCKH
c(OpMYyIIMPOBAHHON MPOOJIEMBI, MOACIUPOBATH peaTbHBIC CHTYAIlMH Ha SI3bIKE TCOMETPHH,
WCCJICIOBATh IMOCTPOCHHBIC MOJIETH C HMCIOJIh30BAHUEM T'€OMETPUUYCCKUX IOHSATHH U TCOpEM,
ammapara ajreOphbl; pelraTh MPaKTHYCCKUE 3a/1a4H, CBI3aHHBIC C HAX0XJICHUEM T'€OMETPUUCCKUX
BEJIMYHH.

TemMaTHyeckoe MNJIAHUPOBAHME

10-i1 kaace
- KosmmmuecTBo yacos DJICKTPOHHBIE
aMMEHOBaHHE
No (undpossbie)
o/ pa3/iesioB M TeM . Kontpoasubie |[Ipakruyeckue o0pa3oBaTe/ibHbIE
cero ecypchl
NPOrpaMMblI paGoTHI padoThI pecyp




BBeneunue B
CTEPEOMETPUIO

10

ONEKTPOHHBIN
00pasoBaTeNbHBIN
pecypc «Jlomainue
3ananus. Cpennee oOuiee
oOpa3oBaHHe.
['eomerpus», 10-11
knacc, AO
«3narenbCcTBO

"IIpocsenienue"»

[TpsiMbIe U MIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTD
IPSIMBIX U IIJIOCKOCTEU

12

Tpenaxep «Obnako
3HaHuiy». MaTteMaTuKa.
10 xnacc, OOO

«Duzukon Jlad»

IlepneHquKyIsIpHOCTD
IPSIMBIX U IIJIOCKOCTEN

12

ONEeKTPOHHBIN
o0pa3oBaTeNnbHbIH
pecypc «Jlomainue
3ananus. Cpennee oOriee
oOpa3oBaHue.
I'eomerpus», 10-11
knacc, AO
«3narenbCcTBO

"IIpocsenienue"»

YTl MEX Ay NPSMBIMU U
[JIOCKOCTSIMU

10

DNIEKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
«JlomalliHue 3aaHusl.
Cpennee oOriee
oOpa3oBaHHe.
["'eomerpusi», 10-11
kiacc, AO «M3maTenscTBO

"[Ipoceemienue"»

MHOrorpaHHUKH

11

ONEeKTPOHHBIN
00pazoBaTeNbHBIN pecypc
«JlomairHue 3a1aHus.
Cpennee o0riee
oOpa3zoBaHHeE.
["'eomeTpus», 10-11
kinacc, AO «M31aTenscTBO

"[IpocBemienue"»




OO0BEMBI
MHOTOTPaHHUKOB

JIEKTPOHHBIN
00pazoBaTeNbHBIN pecypc
«/JlomalHue 3axaHus.
Cpennee oOriee
oOpa3oBaHmHe.
['comerpus», 10-11
knacc, AO «M3naTenscTBO

"[IpocBemienue»

[ToBTOpEHME: CeueHus,
[PACCTOSIHUS U YTJIBI

DJIEKTPOHHBIN
00pa3oBaTeNbHBIN Pecypc
«/JlomalHue 3axaHus.
Cpennee oOriee
oOpaszoBaHHeE.
["comerpus», 10-11
kiacc, AO «M3naTenscTBo

"[IpocsemieHue"»

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

68 5

11-1 kiaace

HaunmenoBanue

KoanuyecTBO 4acoB

Ne

pa3aeyioB U TeM
n/n

NPOrpamMMmbl

Bcero

KonTpoabHble

padoThI

IIpakTn4yeckue
padoThbI

JuekTpoHHbIE (UG POBHbIE)
o0pa3oBaTe/bHbIC PECypPChl

1  [Tena Bpamenus 20

(DNIEKTPOHHBIN
00pa3oBaTeNbHBIA pecypc
«JlomalHue 3aaHus.
Cpennee o0riee 06pazoBaHue.
["eomerpus», 10—-11 knacc,
IAO «M31aTenbCTBO
"[IpocBenienue"»

2 O0BEMBI TEN 20

Tpenaxep «O01aK0 3HAHUI.
Matematuka. 11 kimace, OOO
«Duznkon JIadc»

BekTopsl u
3 KOOPJMHATHl B
[IPOCTPAHCTBE

20

JJIEKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
«Jlomaraue 3aganusl.
Cpennee o0riee oopazoBaHue.
["'eomeTpus», 10—11 kinacc,
AO «M31arenbcTBO
"[IpocBemieHue"»




(DIIEKTPOHHBIN
00pa3oBaTeNbHBIA pecype
[loBTOpeHwue, «JlomaiHue 3aganus.

4 006001eHue, 8 1 Cpennee obmiee 00pa3oBaHue.
CHUCTEMAaTHU3aIHsA ["eomerpus», 10—-11 knacc,
3HAHUI AO «M31aTenbeTBO

"[IpocBemienue"»

OBILEE

KOJIMYECTBO

YACOB I10 68 3 0

[TPOTPAMME

Jlis peanu3anuu nporpaMMsbl UCTIONB3YIOTCS Y4eOHUKH, JOMYLICHHbIE K HCIIOIb30BAHUIO IIPU
peanu3aly UMEILUX roCy1apCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHbBIX IPOTrPaMM
HAyaJIbHOT0 001IEro, OCHOBHOI'O O0ILEro, CpeJHero oouiero 00pa3oBaHus OpraHu3alusIMy,

OCYILECTBIIAIOUIMMU 00pa30BaTEeNbHYIO JAESIT€IbHOCTD, IPUKa30M MUHIPOCBELIEHUS OT
21.09.2022 Ne 858:

- Maremaruka. ['eomerpus, 10 wmacc/Mep3nmsask A.I., Homwmposckuit [[.A.,
ITomonckwmii B.b.,
SAxup M.C.; mnom pea. Ilomonmsckoro B.E., OOO «M3pgatenbckuili  LEHTP
"BEHTAHAT'PA®"»; AO «M3narennctBo "l[IpocBemienne»;
« Maremaruka. I'eomerpus, 11 kmacc/Mep3msaxk A.I., Hommponckuit JI.A.,
[Tononckuit B.b., SAxup M.C.; non pen. Ilomonsckoro B.E., OO0 «U3natenbckuit
nentp "BEHTAHAI'PA®"y»; AO «M3narensctBo "lIpocBemenue'»; O <...>.

OeKTpoHHbIE 00pa30BaTeNbHBIE PECYPCHI, TOMYIIEHHBIE K UCIIOJIb30BAaHUIO MTPH peaIu3aluu
UMEIOIUX FOCYJapCTBEHHYIO aKKpEeIUTALMI0 00pa30BaTebHbIX IPOrpaMM HAa4ajabHOIO O0Iero,
OCHOBHOTO OOIIIETO, CPETHETO 00IIIeT0 00pa3oBaHusl MPUKa30M MUHIIPOCBEIIEHHS OT
02.08.2022 Ne 653:

« DNeKTpoHHBIM oOpa3zoBarenbHbIl pecypc «/lomamHue 3amanusa. Cpennee oOiee

obpa3zoBanue. ['eomerpusi», 10-11 knacc, AO «M3natensctBo "[IpocBenienue»;

« Tpenaxep «O6nako 3HaHM». Marematuka. 10 k1acc, OOO «Puzukon Jlab»;

« Tpenaxep «O6mnako 3HaHui». Matemaruka. 11 kmace, OOO «®usuxon Jlab»; O

<..>.
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