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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YUAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHbIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOy4aromuxcs, (GOPMHPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
Pa3zButne y oOydaroumuxcsi NMpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOIECHUH PEaIbHOTO U UJCAbHOIO, XapaKTepe OTPAKEHMS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYYHOIO MHUPOBO33PEHMS YUAIIMXCS, a TaKKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aflalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM W3 0a30BBIX TIPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOI.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCS MPU PEIIEHUH 3ajJad eCTECTBEHHO-HAyYHOro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMaIbHOrO ObITHA, (popMa OTpa)KeHHs OKpYXKarollero Mupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSAET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NeSITeTIbHOCTH, SIBIISIETCS OJHUM M3 TPO(EeCCHOHANBHO BKHBIX Ka4eCTB, MOATOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

[lenb ocBoeHUs IporpaMMel yueOHOTo Kypcea «l'eomeTpus» Ha 6a30BOM ypoBHE 00yueHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXXHOCTH YCIIEITHOT'O MPOOKEHHsT 00pa30BaHUs 110
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCITOJE30BAaHUEM T€OMETPHHU.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA Il OOY4YaIOLIMXCS
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3zom, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JaJIbHEHIIeM BO3ZHUKHET He0OXOAMMOCTh B F€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e hopMupoBaHHE MPEICTABICHUSA O TEOMETPUM KaK 4YacTh MHUPOBOW KYIBTYpHl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e hopMupoBaHUE NPEICTABICHUS O MHOIOI'pDAaHHMKaX M Telax BpallleHUs Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENSAX, NO3BOJISIOIIMX OMUCHIBATE U U3y4aTh pa3HbIe
SBJICHUS OKPY>KAOILIET0 MUPA;

e hopMupoBaHHE YMEHMs PpAclO3HaBaTh Ha dYepTekaX, MOJENSIX U B PEAITbHOM MHpe
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

®OBJIAZICHHE METOJaMM pELIeHUs 3aJady Ha [OCTPOEHHMs Ha  H300pakeHMsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e hopMupOBaHNE YMEHHS ONEPUPOBATH OCHOBHBIMU IOHATHUSMH O MHOTOTPAaHHUKAX M
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAZICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; ()OPMHUPOBAHUE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJCPKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e hopmMupoBaHre (QYHKIIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, NPUMEHITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl peleHus MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle ero U3yueHHUs 3ajay, pellaeMblX Ha YpPOBHE MWHTYUTHUBHOI'O IO3HAHUA, H
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEepEOMETPUH MPOBOIUTCS 3a CUET pellleHus 3a/1a4 Ha CO3[JaHUe MTPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHblE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSM, HO W TIO0 TroxaM oOOydeHHs Ha YypPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKMMHU TOHATUSAMH ¥  HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHCcTBO. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTei. [IpocTeiimume mpocTpaHcTBeHHbBIE PUTYpPHI HA MIIOCKOCTHU: TETPAdP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IPOCTPAHCTBE, MpSMbIE NapajuleJbHblE M MEPHEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NpPOEKUus (UIypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU U OCHOBAaHUE NUPAMUJIbl; OOKOBas W IOJIHAS IOBEPXHOCTb INHPaMUJIBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAas TPEyroibHas MUpamMuaa U MpaBUWIbHBIN TeTpasp; KyO. Ilpencrasnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocayap. CedyeHus HOpU3MBI U
MUpPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DneMEeHThl CUMMETPUU B TUpaMuiax, Napauieenurneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, OO0pa3yloule UUINHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{umnuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOocTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3yrolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollue U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomas chepol.

N300paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanmuu Tten BpaiieHus U MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaiienenuneaa u cieactsus u3 He€. O0bEM muuHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMHU TTOBEPXHOCTEH,
00BEMaMu ITOJO0HBIX TEI.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUs KOHyca
(mapasienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIMUTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uucio. Pa3noxeHue BeKkTopa 1Mo TpEM HEKOMIUIaHApHbIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopamHatel Bekropa. IIpocreimmue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBI METOA IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOlEeayp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPayKIAHCKOW MICHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO Oy IYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTH COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
PELIEHUH IPAKTUYECKUX 33]1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
r100aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluueil Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTEeMaTHYeCKOW HAayKH Kak chepbl
YEJIOBEYECKOU JEATEIBHOCTH, 3TANlOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIE€ATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCEUaMi,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyaowuxcs (0ceoenue memooos NO3HAHUS OKPYICaAowe20 mMupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBLISIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTeMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIpPEACIICHUS MOHITU;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKANN, OCHOBAHHS JJIsi 0000IIeHNU s
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCTIIPUHUMATh, (HOPMYIHPOBATh M TPEOOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BEISIBJIATh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOPEUHs B (aKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® [eNlaTh BHIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 10 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTEMaTHUECKUX YTBEPXKJIECHUH (MpsMble U
OT TPOTHBHOTO), BBICTPAaWBaTh ApPTyMEHTAIMIO, MPHUBOAWTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BBIBOIBI;

e BLIOMpATh croco0 pemieHns y4eOHOM 3anauu (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® ICTIOJIB30BAaTh  BONPOCHl  KaK  HCCIEAOBATENIbCKUNH  HWHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIME MTPOTHBOPEUYHNE, MPOodIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOKO TIO3HIIHIO,
MHEHHE;

® [IPOBOJIUTh  CAMOCTOSITENIFHO  CIITAHWPOBAaHHBIA  AKCIEPUMEHT, HCCIIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OObeKTa, SBJIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, IPOLIECCAMU;



® CaMOCTOSTEJIEHO (POPMYITMPOBATH 00OOIIEHNUS U BBIBOABI IO pe3yiIbTaTaM MpOBEIEHHOTO
HaOJIOI€HUs, UCCIIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIyYEHHBIX pE3yJIbTaToB,
BBIBOJOB 1 0000IIEHNI;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, A TAK)KE BBIIBUIATH MPEATIOIOKEHHUS O
€ro pa3BUTUU B HOBBIX yCIIOBUSX.

Pabora ¢ unopmanmeii:

® BBISIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJIsl OTBETa HA BOMIPOC U JJIS
pelIeHNs 3a1a4H;

eBpIOMpaTh MHGOPMAIMIO W3 HCTOYHMKOB pA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

® CTPYKTYpUpOBaTh  MH(OpMaIuio, MOpeicTaBiIsATh €€ B  pa3auuHblXx  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

®OIICHUBATh HAAE&KHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUAIbHbIX HABLIKO6 06)/‘{61}01/(41/!)(6’2.

OO0menne:

® BOCIIpUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H UEISIMHU
OOlIeHHs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

®B Xx0/e 00CYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, IPOOIIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEUICHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacCTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® [IPEJICTABIATh PE3YyIbTAaThl PELICHUs 3a/a4M, SKCIIEPUMEHTa, UCCIEIO0BaHMS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (pOpMaT BBICTYIUIEHHS C YYE€TOM 3a7ad IMpe3eHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAILHONW paOOTHI TIPU
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHUST HECKOJIBKUX JIFOJICH;

® y4acCTBOBATh B TPYNIOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBBIE
HITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 06ecneuusarom Gopmuposanue CmvlClo8blx

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTU.

Camoopranuzanus:

® COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

® BJIaJICTh HaBbIKAMU MTO3HABATENIbHOMN pedekcun Kak 0CO3HAHUS COBEPIIAEMbIX JEHCTBHI
¥ MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

® [IPEIBUJETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PEIICHUHU 3a1a4d, BHOCHUTH
KOPPCKTHUBBI B ACATCILHOCT HA OCHOBC HOBBIX 06CTO$ITCJIBCTB, JaHHBIX, HaﬁﬂeHHbIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATb COOTBCTCTBUC pPE3yJibTaTa LCIWM U  YCIOBUAM, 06’b$ICH$ITB IMPUYIUHBL
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh M MHEPIEHIAUKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloiI0KEeHNE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHBIE MHOTOTPAHHUKH; TPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Crtpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TMPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCIEHHE PACCTOSHUNM MEXAYy JABYMS TOUKAMH, OT TOYKH J0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslnaMm WiIn
aNropuT™MaM, NPUMEHSs HW3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMuUa) ¢
npuMEeHeHHeM (OpMYI; BBIUMCISATh COOTHOIIEGHUS MEXKAY IUIOMAIASIMU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYallUd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYCCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
[WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B cepy U ONMCAHHBIM OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIHCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Tel.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh AEHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHITHH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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OOBEMBI MHOTOTPaHHUKOB

[ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4yacoB

Bcero

10

12

12

10
11

68

KoHTpoJbHbIe
padoTshI

S I e N

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbI

Tena BpameHnus
O0BEMEI TENI
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001meHNuE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoTshI
12
5
10
7 1
34 3

IpakTuyeckue

padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne

wn Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTh, TpocTpancTBo. [IpaBuia

1 M300pakKeHHS Ha pPUCYHKAX: U300pakKeHUs
IJIOCKOCTEH, MapajljieNIbHbIX IPSIMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

2 Ilonstus: MepeceKaromuecs 1miIoCKOCTH,
NnepeceKkarommecsa npsamasa 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
NnepeceKkarommecsa npsamasa 1 rmiIoCKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHne
4 MHOI'OI'DaHHMKOB Ha PUCYHKaX, Ha
IPOEKIIMOHHBIX YepTexkax

HavanbHble cBesieHus 0 Kyoe U nmupamujie, ux
pa3BEpTKU U Moaenu. CeyeHns MHOTOITPaHHUKOB

6 HauanbsHbie cBeieHNS 0 KyOe U mupamuie, ux
pa3BépTku 1 Mojenu. CeueHruss MHOTOTPAaHHUKOB

[TonsiTe 06 akcMOMATHYECKOM MOCTPOESHUU
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
8 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U

CJIEJICTBUS U3 HUX

[TonsiTHe 006 aKCHOMATHYECKOM MOCTPOCHUU
9 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U

10

KoaudecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl



11

12

13

14
15
16

17
18
19

20
21

22

23

24

25

26

CJIICACTBHUA U3 HUX

Bzanmuoe PACIIOIIOKCHHUC IIPSAMBIX B
MMPOCTPAHCTBE: IICPCCCKAOIIHNECH, MApaIJICIIbHBIC
N CKPECIIHMBAOIINUECA IIPAMBIC

[TapamiensHOCTb MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapaslieNbHbIC IPSIMBIC B
MPOCTPAHCTBE; MaPAJUIETLHOCTD TPEX MPAMBIX

[TapaniensHOCTh MPSMBIX U INIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPSAMON U
TUIOCKOCTH

VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMHU
Yrois Mexay NpsAIMBIMHU B IIPOCTPAHCTBE
Yrois Mexay NpsAIMBIMHU B IIPOCTPAHCTBE

[TapayieabHOCTB INIOCKOCTEN: MTapajlIeIbHbIE
IUIOCKOCTH

CBoiicTBa apajiCJIbHbIX IUIOCKOCTEM

[Tpocreiinme npocTpaHCTBEHHBIE PUTYPBI HA
IUIOCKOCTH: TETpa’ip, KyO, nmapaisiesienumnes

ITocTpoeHune ceueHui
ITocTpoeHune ceueHui

KonrtponsHas padora no reme "[IpsiMble u
IUIOCKOCTH B NpocTpaHcTBe. [lapannensHocTs
IPSIMBIX U IIJIOCKOCTEMN"

[TepnieHIUKYIAPHOCTD MPSMON U IIIOCKOCTH:
NEePIEeHIUKYIIPHbIE IPSIMbIE B IPOCTPAHCTBE
[Tpsimble mapanienabHble U NepHEeHANKYISIPHbBIE K
IJIOCKOCTH

[Tpsimble napaienbHble U NEPHIEHANKYISPHBIE K
MJIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

e



27

28

29

30

31

32

33

34

35

36

37

38

39

40

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

TeopeMa 0 npsIMO¥ ITEPIIEHIUKYIIIPHOU
IUIOCKOCTH

Teopema o nmpsiMOl MEPIEHANKYISIPHON
IJIOCKOCTH

TeopeMa 0 psIMOM ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH

HepHeHI[I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT
TOYKH OO0 IIIOCKOCTHU, PACCTOSAHUEC OT Hp?[MOﬁ J0
IIJIOCKOCTHU

[leprieHAUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOi1 10
IUIOCKOCTH

[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IUIOCKOCTH

IlepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10
IIJIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IIJIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHENHBIN Yroil ABYTPaHHOTO
yria

JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO
yria

[TeprieHAMKYIASIPHOCTD IIIOCKOCTEM: MTPU3HAK
NEPHEHANKYJIAPHOCTH ABYX IIIIOCKOCTEU
IlepneHqUKYIAPHOCTD IIJIOCKOCTEM: IIPU3HAK
NEPHEHANKYJISIPHOCTH ABYX IIIOCKOCTEN
[TeprieHAMKYASIPHOCTD IIIOCKOCTEM: TPU3HAK
NEPIEHAUKYJIAPHOCTH ABYX IIJIOCKOCTEU



41
42
43

44

45

46

47

48

49

50

51

52

Teopema o Tpéx nmepneHAUKYIIpax
Teopema o Tpéx nmepneHAUKYIIpax
Teopema o Tpéx nmepneHAUKYIIpax
KonTponbhas pabota no remam

"IleprnieHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEN" U
"Vl MeXAy NPSIMBIMU U TIOCKOCTSIMU"

ITousrue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI
MHOI'OI'paHHHUKA, BBIITYKJIBIC U HCBBIITYKJILIC
MHOTI'OI'PaHHHUKH; pa3BépTKa MHOTI'OI'paHHHKa

IIpusma: N-yronpHas Ipu3Ma; rpaHud U OCHOBAHMS
IPU3MBI; IpsIMast U HAKJIOHHAs IPU3MbI; OOKOBast
Y II0JIHAsI IOBEPXHOCTH IPU3MBI

[Tapayenenunen, NpsMOYTOIbHBIN
napaJuleIeuIe] U €ro CBOWCTBA
[Tupamupa: N-yroyipHas NupamMuia, rpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
MOBEPXHOCTb TUPAMU/IbL; IPAaBHIIbHAS U
yCeuY€HHas nupaMuIa

[TpaBUIbHBIC MHOTOTPAHHUKH: TIOHSITHE
NPaBUJIBHOTO MHOTOTPAHHUKA; TIPAaBUIIbHAS
npyU3Ma U MpaBUIIbHAS MHPAMU/IA; TPaBHIbLHAS
TpeyroJjibHas MUPaMUa U NPaBUIBHBIN TETPadIp;
KyO

[TpeacraBieHne 0 MPaBUIBHBIX MHOTOIPaHHHUKAX :
OKTa’/Ip, TOJICKAdIP U UKOCAIP.

CHUMMETpHS B POCTPAHCTBE: CHUMMETPHS
OTHOCHTEJILHO TOYKH, MPSIMOH, MJIOCKOCTH.
DJIeMeHThl CAHMMETPUH B MIUPaAMH/IaX,
napaiesienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX

Berurcienue 31eMeHTOB MHOTOTPaHHHUKOB!
pEOpa, AuaroHasu, yribl



53

54

55
56
57
58
59
60
61
62
63

64

65

66

67

68

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTHU MPSMOUN MPU3MBI, IIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOI MTOBEPXHOCTH
IIPSAMOM TIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTU M MOBEPXHOCTU
IIPABWJIBHOM MMUpaMUbI, TEOPEMA O IIJIOIAAH
OOKOBOI IIOBEPXHOCTH YCEUEHHON MUPaMU/Ib

KonTponbras pabota mo Teme "MHOrorpaHHUKH"
[Tonsitre 06 00BEME

O0bEM upamMu/Ibl

O0BEM TUpaMu bl

O0BEM TUpamMu bl

O0BEM TUpamMu bl

O0BbEM TPU3MBI

O0BbEM TPU3MBI

O06BEM npu3MBbI

Kontponbnas padota mo teme "O0bEMbI
MHOTOTPaHHHUKOB"

[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHuH. [locTpoeHune ceueHnii B MHOTOTpaHHUKE

[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUH. BelYKCIIEHHE PACCTOSHUMN: MEXAY ABYMS
TOYKaMHM, OT TOUKH JI0 MIPSMOM, OT TOUKH 10
IUIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCATIPSIMBIMU

HToroBast KOHTpOJIbHAs paboTa (MIPOMEKYTOUHAS
aTTecTanus)

[ToBTOpeHue, 00001IIeHNEe cucTeMaTH3alus 3Ha-
HU. BpIuuciienue yrioB: MexIy CKpelIBarOIU-
MUCS NPSIMBIMU, MEXAY MPSMOH U TUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXY IJIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

e e

68



11 KJIACC

Ne

n/n

10

Tema ypoka

Cdepa u map: UeHTp, paanyc, IuaMeTp; IUIoIalb
MOBEPXHOCTHU Cepshl

BsanmMHuoe pacronoxenue cepsl U TIOCKOCTH;
KacaTeJbHas IJI0CKOCTh K cdepe; MIomaib
cdepbl

N300paxkenue cdepsl, mapa Ha TIOCKOCTH.
CeueHnus mapa

[Mununpuyeckas MoBEPXHOCTb, 0Opa3yrolne
UIMHIPUYECKOI MTOBEPXHOCTH, OCh
HAJTUHIPUYECKON MOBEPXHOCTH

[Humuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
o0pa3yromias U 0ch; IIIOMaas OOKOBOM U MOTHOM
MMOBEPXHOCTH

N300pakeHne MIMHAPa Ha TNIOCKOCTH.
Pa3péprka nunuaapa. CeueHus MUIMHIPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
MEPIEeHIUKYIAPHON OCH IIUIUHAPA)
Konunyeckasi moBepXHOCTh, 00pazyrolue
KOHHUYECKOU IMOBEPXHOCTHU, OCh U BEPIINHA
KOHUYECKOU TOBEPXHOCTHU

Konyc: ocHOBaHue U BepiInHa, 00pa3yromas u
0Cb; IJIOIIAAb OOKOBOW U MOJTHOW MOBEPXHOCTU
VYceu€HHbI KOHYC: 00pa3yIoIIMe U BHICOTA;
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BEpTka
KoHyca. CeueHHs KOHyca (IUIOCKOCTBIO,

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
U3y4eHus

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl



11

12

13

14
15

16

17

18
19
20

21

22

23

24

25

26

napajelIbHOW OCHOBAHHUIO, U IIJIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPLIMHY)
Kom0Ounanust ten BpalieHus © MHOTOIpaHHUKOB

MHororpaHHHK, OIMCAaHHBIN OKOJIO cheps;
cdepa, BIUCaHHAs B MHOTOI'PaHHUK UJIU B TEJIO
BpallCHUs

[Toustue 006 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Ten

O0BEéM nuIMHIpPa, KOHYCa
O06bEéM mapa u mionmaas cheps

[TomoOubIe Tena B mpocTpaHcTBe. COOTHOMICHUS
MEXy TUTOIIASIMU TIOBEPXHOCTEH, 00bEMaMu
MOJA00HBIX TEJ

KonTponbnas pabota no remam "Tena
BpaieHus" u "O6beMbl Ten"

BCKTOp Ha INIOCKOCTU U B TPOCTPAHCTBEC
CrnoXeHHE U BIUNTAaHHUE BCKTOPOB
YMHOXKEHHE BCKTOpA Ha YHUCJIO

Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [IpaBuiio mapamnenenunena
Pemenue 3a1a4, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPAMH
[TpstmoyronbHas cucTemMa KOOpAWHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
[Ipocreriue 3a7a4u B KOOpAUHATAX

VYron mexay Bekropamu. CkasipHOe
IIPOU3BEICHUE BEKTOPOB

Boruncnenue yriioB Mex1y NpsIMbIMU U
IJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METOJI ITPY PELLICHNUN
F€OMETPUUYECKHX 3a/1a4

L



KoHnTtposbHas padota mo teme "BekTopsr u

27
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS

28 3HaHuil. OCHOBHBIE (PUTYPBI, (AKTHI, TCOPEMBI 1
Kypca IUIaHUMETPUHI
[ToBTOpeHMEe, 0000IIEHNE U CHCTEMATH3aIUs

29 3HaHuil. OCHOBHBIE (PUTYPBI, (AKTHI, TECOPEMBI 1
Kypca IUTaHUMETPUHI
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS

30 3HaHUN. 3aJ]a4y TJIAHUMETPUHU U METOJIbI UX 1
pelIeHus
[ToBTOpeHME, 0000IIEHNE W CHCTEMATH3AIUS

31 3HAHUN. 3aJ]a4u TJIAHUMETPUHU U METOJIbI UX 1
pelIeHus

[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALHS
32 3HaHuil. OCHOBHBIE (QUTYPHI, (PaKThI, TEOPEMBI 1
Kypca CTepeoMeTpuun

HtoroBas koHTposibHas padota (IIpomexxyrounas

33
aTTecTauus)
[ToBTOpEHmE, 0600IIEHNE U CUCTEMATHU3AIIHS

3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

34



YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHalu3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacs JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKIuoHEpHOE 00IIECTBO

«M3nparenscTBO «lIpocBemenue»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

MaremaTrka: anreOpa u Hayaja MaTeMaTH4YeCKOT0O aHainm3a, reomerpus. ['eomerpus:
10—11-e kiaccel: 0a30BbIi U YIITYOJIEHHBIN YPOBHU: METOIMYECKUE PEKOMEHAAINH K
yueOnuky JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomiesa u ap. — Mockga:

[Ipoceemenue, 2023. — 38 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



