AHHOTauMsA K padoyeil mporpaMmme nmo y4e0HOMY npeaMeTy « Ajredpa M Ha4ajia MaTeMaTHYeCKOro aHAJIM3a»

YpoBeHb 00pa3oBaHus

Cpennee o0miee

Cpok peaaunszanumn 2 rozga
Kuaccesl 10-11
YpoBeHb U3yueHust 6a30BBbIi
npeaMeTa

MecTo y4yeOHOr0 npeaMeTa
B Y4eOHOM IL1aHe

2 gaca B Hepento B 10 kiacce u 1 wac B Hepenmto B 11 kiacce, Bcero 3a iBa rojga ooy4denus - 102 yueOHbIX yaca.

Pa3padoTuuk mporpamMmsl

ABTropckuii kosekTuB yuuteneil mareMatuku: [llesuenko Enena Hukonaesna, KnesnoBa Ceetiiana BacuinbseBHa

HopmatusHo-
METOIMYECKUE MATEPHAJIbI

- IIpukaz MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 23 Hos6ps 2022 roga Ne 1014 «O6 yrBepkIeHUN
(dhenepanbHO 00pa30BaATEIHHOM MPOTPAMMBI CPETHETO 00IIET0 0Opa30BaHUSI.

- [luceMo MunucrepctBa npocenienus: Poccuiickoit @enepanuu ot 15 despans 2022 rona Ne A3-113/03 «O nanpaBieHuu
METOAMYECKUX peKoMeHaauui» (1o BBeaeHn0 00HOBIEHHBIX PI'OC)

- mpuka3 MunoOpHayku PO ot 31.03.2014 Ne253 «O06 yrBepxaeHnn (enepaabHOro nepeyHs yaeOHUKOB, PEKOMEHIOBAHHBIX K
UCIIONIb30BAHHIO TIPU pealH3aldil HWMEIONIMX T'OCYIapCTBEHHYIO aKKpEIUTAUI0 00pa3oBaTeNbHBIX MpOrpaMM HadaIbHOIO
00111eT0, OCHOBHOT'O OOIIETO, CPEAHETO O0IIeT0 00pa30BaHUMY,

- denepanpHas obOpaszoBarelbHas TporpaMma cpefaHero obmero oOpa3zoBaHus (YyTBEpKIEHA INMPHUKa3oM MUHHCTEPCTBA
npocseinenus Poccuiickoit denepannu ot 23 Hos0pst 2022 roga Ne 1014).).

- [Ipuka3 muHUCTEpCcTBa 0Opa3zoBanus benropoackoit obmactu ot 15 nexadps 2022 roga Ne 3944 «O6 opranuzaiuu paboThI
[0 BBEIEHUIO OOHOBIIEHHOTO (efepanbHOro 0oOpa3oBaTEeNLHOTO CTaHAapTa CpeaHero obmero oOpa3oBaHus B
o011eo0pa3oBaTeNbHbIX Opranu3anusx bearopoackoii 06macTm.

- [Ipuka3 muaKHCTEpCcTBa 0Opa3zoBanus benropoackoit o6nactu ot 17 anpens 2023 roma Ne 1222 «O6 opranuzanmu paboThI
10 BBEACHUIO (pe/iepaabHBIX OCHOBHBIX 00I11€00pa30BaTeIbHBIX MPOTPAMM)

Peasmmsyembrit YMK

JI.C.Artanacsu, B.®.byry3os, C.b. Kagomues u ap. «I'eomerpus 10-11 knaccol: yueOHUK 11 0011€00pa3oBaTeIbHBIX
opranu3zanuii», M.: Ilpocsemenue, 2018.




Leau u 3anaun u3ydeHus
npeaMera

BaxxHOCTh y4eOHOro Kypca T€OMETPUU HAa ypPOBHE CpEIHEro o0mero oOpa3oBaHHs OOYCIOBIEHA MPAKTHYECKOM
SHAYMMOCTBIO METAIPCAMCTHBIX U MTPCIMETHBIX PE3YJIILTATOB O6y‘-I€HI/I$I reoOMCETpHH B HAITPABJIICHUU JINYHOCTHOT'O pa3BUTUSA
oOyuatonuxcs, GopMupoBaHus (PYHKIIMOHAILHOW MAaTEMAaTHICCKON TPAMOTHOCTH, H3YyUCHHSI APYTUX YICOHBIX TUCITUTUINH.
Pa3Butne y o0y4aromuxcsi IpaBWIbHBIX HPEJICTaBICHUA O CYIIHOCTH U IPOUCXOXKAECHUU T'€OMETPUUYECKUX aOCTpakUuid,
COOTHOIIIEHUH PEaThbHOTO U UCATHLHOTO, XapaKTepe OTPAKCHHS MATEMAaTHICCKOW HAYKOW SIBJICHUH U TIPOIIECCOB PEaIbHOTO
Mupa, MECTC r¢OMCTPUN B CUCTEMEC HAYK U POJIM MATEMATHYCCKOI0O MOACIUPOBAHUA B HAYYHOM INIO3HAHUU U B ITPAKTHUKE
crocoOcTBYeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIUXCs, @ TAKKE KAueCTB MBIIIJICHUSI, HEOOXOIUMBIX ISt
aJlanTalnuyd B COBpeMeHHOM obmiectBe. Llenms ocBoeHms mporpaMMmel yueOHOTO Kypca «l'eomerpus» Ha 0a30BOM ypOBHE
o0ydeHusi — oOmreoOpazoBarebHOE W OOIIEKYJIBTYpHOE pa3BUTHE OOy4aIOIMUXCS dYepe3 00ecTneueHre BO3MOXKHOCTU
HpI/IO6peTeHI/ISI U HCIOJIB30BAHUA CHUCTEMATHUYCCKUX T'C€COMETPHUUYCCKUX 3HaHUU H }IeﬁCTBHﬁ, CHeHI/I(i)I/I‘IHBIX reoMETpHuu,
BO3MOXXHOCTH  YCIICHIHOTO IMPOAOJDKCHUA O6pa3OBaHI/I5[ o CICOUaJIbHOCTAM, HE CBsA3aHHBIM C IIPUKIIAJHBIM
WCIIOJIb30BaHUEM T'eOMETpHH. J[OCTIKEHUE IEM OCBOCHHUS MPOTrPaMMBbI 0OSCIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIHUX
3amau. [IpuopureTHBEIMU 3a1a9aMu OCBOCHHS Kypca «I 'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIFOTCS:
e (opMupOBaHHE MPEICTABICHHUS O T'€OMETPHHM KaK YacTH MHUPOBOW KyJIbTYPHl W OCO3HaHHE €€ B3aMMOCBS3U C
OKPYXKAIOIIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJaX BpalleHUS KaK O BAXHEUIIMX MaTeMaTHYECKUX
MO/ICJISIX, TIO3BOJISIOIIMX OMUCHIBATh U U3y4aTh PAa3HbIE SIBICHHS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE yMEHHs pacliO3HaBaTh Ha 4YePTEXKax, MOJCISIX M B PEabHOM MHPE MHOTOTPAaHHHKH H Teja
BpAICHHS,

® OBJIAJICHHE METOJIaMH PEIICHUS 3a/1a4 Ha TIOCTPOCHUS Ha N300PKEHHSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMupOBaHHE yMEHHS OINEPUPOBATH OCHOBHBIMU TOHSTHSMH O MHOTOTPaHHMKAX M TeJaX BPAIICHUS U HX
OCHOBHBIMH CBOICTBaMU;

® OBJIAJICHHE AITOPUTMAMH DPEUICHUS OCHOBHBIX THIIOB 3a/a4; (OPMUPOBAHHE YMECHHS HPOBOJUTH HECIOKHBIC
JIOKa3aTebHbIC PACCY)KICHHs B XOJE pCIICHUS CTEPCOMETPUYECKUX 3aJad ¢ 3aJa4 C TMPAKTHYCCKUM
COJICpKAHHUEM;

® Da3BUTHE HWHTCIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYy4aroIuXcs, IMO3HABATEIbHON aKTHBHOCTH,
UCCIIEJIOBATENbCKUX YMEHUHN, KpUTUYHOCTH MBILUICHUS;

L4 (I)OpMI/IpOBaHI/Ie (byHKI.[PIOHB.J'IBHOfI T'paMOTHOCTH, pCHeBaHTHOﬁ TreOMETpHUU: YMCHUC DPACIIO3HABATL IPOSABJICHUA




IF€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN B PEajbHBIX )KM3HEHHBIX CUTYaLUsAX U MPU U3YUYEHUU
JIPYruX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIMpOBAaTh UX Ha S3BIKE
TEOMETPUM M CO3/aBaTh TEOMETPUYECKUE MOJENH, IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKHMW anmapar i
peuieHus NpakTUKO-OPUEHTUPOBAHHBIX 3a7]a4, HHTEPIPETUPOBATh U OLICHUBATH ITOJIy4CHHBIC PE3YJIbTATHI.

Pe3yabTaThl 0cBOCHHS
y4eOHOro npeamera
(TpedoBaHus K
BBIITYCKHUKY)

OcBoenne ydeOHOro Kypca «l'eoMeTpusi» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHMs JOJKHO 00ecreuynBaTh
JOCTIDKEHHUE CIIETYIONINX MPEMETHBIX 00pa30BaTENbHbBIX Pe3y/IbTaTOB:

10 kimacc:

OmnepupoBaTh MOHATUSMH: TOUKA, IPSIMasi, MIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBHUS M3 HUX MPHU PEIICHHH T€OMETPHIECKUX 3aj1ad.

OmnepupoBaTh MOHATUSME: MMAPATUICTHHOCTD U TIEPICHINKYISIPHOCTD MIPSIMBIX H IIJIOCKOCTEH.

Knaccuduimposars B3auMHOE pacioioKeHNe NPSIMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OniepupoBaTh MOHATHAMU: ABYTPAHHBIN YroJl, TpaHU JBYTPAaHHOTO yria, pedpo ABYTPAHHOTO yria; JUHEHHBIM Yo
JIBYTPAHHOTO YyIJIa; FPpaaycHas Mepa IBYyTpaHHOIO yria.

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBIMYKJIbI MHOTOTPAaHHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
MIPaBUJIbHBIN MHOTOTPAHHUK.

PacrioznaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (IIMpaMua; mpu3Ma, NpsMOYTroJIbHbIN Napasuiesenumne, Ky0).

KnaccuduimpoBare MHOTOrpaHHUKH, BBIOMpAas OCHOBAHUS JUIsl KiIacCU(PHUKAUHU (BBIMYKJIble M HEBBITYKIbIE
MHOTOTPaHHUKU; IPABUIIbHbIE MHOTOTPAHHUKY; MIPSIMbIE U HAKJIIOHHBIE MTPU3MBIL, TTapaslIeIeIUIIC IbI).

OnepupoBaTh MOHATUSAMU: CEKYIasl MIIOCKOCTh, CEYeHHE MHOTOTPAHHHKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIOIb3Yysl METO/I CIIEIOB.

CtpouTh ce4eHHs] MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE UYEPTEXXKH M3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXO0XACHHE TE€OMETPUUECKUX BEITUYMH MO 00pasliaM WM ajJropuTtMam, MPUMEHSS W3BECTHBIC
aHAJIUTUYECKUE METOJIbI TIPY PEIICHUH CTAaHAAPTHBIX MaTEeMAaTHUECKUX 3aj7jad Ha BBIYMCIICHHE PACCTOSHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKH JIO MIPSMOM, OT TOUKH JIO MIIOCKOCTH, MEXKAY CKPEUTUBAIOLUMUCS TPSIMbBIMHU.

Pemath 3amaun Ha HaXO0XACHHE TE€OMETPUUECKUX BEITUYMH MO 00pasliaM WM ajJropuTtMam, MPUMEHSS W3BECTHBIC




AQHAJINTUYECKUE METOJbl IpU PEIIEHWH CTAaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIUMCICHHME YIJIOB MEXIY
CKPEILMBAIOIIUMHUCA IPSIMBIMU, MEKY IIPSIMON U MJIOCKOCTHIO, MEXKY MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnare 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma, MUpaMuAa) C MpUMEHEHHEM (HopMmy;
BBIYMCIIATH COOTHOIICHHS MEXTy TUIOIIASIMH ITOBEPXHOCTEH, 00bEMaMH MOI0OHBIX MHOTOTPAHHHKOB.

OnepupoBaTh MOHATHUSMHU: CUMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb CHUMMETPUH; LEHTP, OCh U
IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIIPETHPOBATh UHPOPMALIUIO O MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (UTYpaX,
MIPE/ICTAaBICHHYIO HA YePTEKax U PUCYHKaX.

[IpumensTh reomMeTpuueckue (akThl A pEeUIeHUs CTEPEOMETPUUYECKUX 3aJad, IPeaNnoJiararoinX HECKOJIbKO 11aroB
pelIeHNUs, eClId YCIOBHUS IPUMEHEHUS 3alaHbl B IBHOU popme.

[IpumensTh npocTelire NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI MpPU pPELICHUH
CTEepEOMETPUUYECKUX 3a/1aU.

[IpuBoUTE IpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U )KU3HH, PACcIlO3HABATh MPOSBIECHUE 3aKOHOB
T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NOJyYEHHBIE 3HAHWS Ha IPAKTUKE: AHAIM3MPOBATH pEalbHbIC CUTYallMM M TPUMEHSATh H3y4EHHbIE
MOHATUS B MpoLEcce IOHUCKAa pEHICHUs MaTeMaTH4Yeckd c(HOpMYIMPOBAHHON MpOoOJIEMBbl, MOJAEIMPOBATH pEaJIbHBIE
CUTYallUl Ha S3bIKE N€OMETPUHU, MCCIENOBaTh MOCTPOEHHBIE MOJEIH C MCIOJIb30BAHHMEM I'€OMETPUUYECKHX MOHATHH U
TEopeM, ammnapara areOpbl; pelarh NPaKTHUECKUE 3a/1a4H, CBI3aHHbBIE C HAXOKJIECHUEM IeOMETPUYECKUX BEJTMUUH.

11 xnacc:

OmnepupoBaTh MOHATUSAMU: LUIMHAPUYECKAs: TIOBEPXHOCTh, 00pa3yrolie HWINHAPUYECKON MOBEPXHOCTH; LIMIMHIID;
KOHHUYECKasi IOBEPXHOCTh, 00pa3yroIine KOHMUECKOH MOBEPXHOCTH, KOHYC; C(hepruyecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (LMIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHHUS TEJl BPALLCHHS.

KnaccugunuposaTb B3auMHOE pacoyioxkeHue cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CErMEHTA; IIApOBOMl CIIOM, OCHOBAaHUE
LIapOBOTO CJI0S, BBICOTA IIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Bbraucnare 00bEMBI U TUIOIAAN TOBEPXHOCTEH TNl BpallleHHsl, TeOMETPHUECKUX Tell C TPUMEHEHHEM (HOpMYIL.

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy U OMHCAHHBIA OKOJIO cepsl; chepa, BHMCAHHAS B
MHOTOTPAaHHUK WJIH TEJIO BpalLEHUS.




BerauciaaTs cooTHOMEHUS MCXKAY IIomaaiaMu HOBerHOCTeﬁ 1 00bpéMaMu HO[[O6HLIX TCII.

N3o6paxkaTs n3ydaembie GUTYpPBI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrITIOJIHATE (BBIHOCHBIE) IIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;
CTPOUTL CCUCHUS TCJI BpALLICHUS.

W3BnekaTh, MHTEPIPETHPOBATH M Pe0OPa30BbIBaTh MHPOPMALIUIO O TPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTrypax,
MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BremonaaTe HGfICTBI/I?I CJIOKCHHA BCKTOPOB, BbIYMUTAHUA BCKTOPOB M YMHOKCHHA BCKTOpPA Ha YHCIIO, 06”[75[CH$ITB,
KaKUMH CBOMCTBAMHU OHH 00JIaaroT.

[IpuMeHTs MpaBUIIO NApAIIIEIEUIIEAA.

OHepI/IpOBaTB MMOHATHUAMUA: JCKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB,
KOOpAWHATBl BEKTOpA, Yrojl MCXKAY BCKTOpaMH, CKAIAPHOC IMPOHU3BCIACHUC BCKTOPOB, KOJIMHCAPHBIC M KOMILIAHAPHBIC
BEKTOPBL.

Haxonnute cymMmmMy BEKTOpPOB M IPOU3BEJICHNE BEKTOPA HA YHCIIO, YIOJI MEXAY BEKTOPaMH, CKAIIPHOE MPOU3BE/ICHNUE,
pacKiIaabIBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B IEKaPTOBOU CHCTEME KOOPJMHAT.

[IpuMeHnsaTh reomeTpudeckue (QaxThl JUIsl PELICHUsT CTEPEOMETPUUECKUX 3a7ay, MPeINoJaraliuX HECKOJIbKO 11aros
peLLeHNs, eClI YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemate npocreiimue reoMeTpu4ecKe 3a1a4i Ha IPUMEHEHNE BEKTOPHO -KOOPAMHATHOTO METOAA.

Pemarp 3agauu Ha OKa3aTeabCTBO MAaTEMaTHMYECKUX OTHOIICHUN W HAXOXKIECHUE TNeOMETPUYECKUX BEIMYUH II0
oOpa3uaM win aaropurMam, IpUMeHssl U3BECTHbIE METObI IIPH PEILICHUH CTaHJApTHBIX MaTEMAaTHYECKHX 3a/1a4.

[IpumensaTs npocTelmye NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoanTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U )KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB
TE€OMETPUH B HCKYCCTBE.

[IpumeHATh NOJydeHHBIE 3HAHUS Ha IPAKTUKE: AHAIU3UPOBATH pPEajbHbIE CUTyallUd M IPUMEHATH H3y4YCHHBIC
MOHATUS B TMpoLEcCe MOWUCKAa pEIHICHUs MaTeMaTH4Yecku C(HOpMYIMPOBAHHOM MpoOaeMBbl, MOJAEIMPOBATH pealIbHBIE
CUTyallud Ha A3BIKE I€OMETPUH, HUCCIEN0BaTh MOCTPOEHHBIE MOJENHM C HCIIOJIB30BAHMEM TI'€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara ajreOpbl; pemaTh NpaKTHUECKUE 3a/1a4H, CBI3aHHbIE C HAXOKJCHUEM IeOMETPUYECKUX BEJTUUNH.







