PABOYAS ITPOI'PAMMA
yueOHoro npeamera «I'eomerpusi. ba3zoBblil ypoBeHb»

st ooygaromuxest 10-11 kmaccoB

MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yde6HOTrO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYatOLIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peammzanusi  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06HI€Ky.HI)TypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6yanOHIHXC$[.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
0o0y4yeHHsI T€OMETPUM B HANpaBIEHUU JIMUHOCTHOIO Pa3BUTHUs OOyyaromuxcs, (OpMUpPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, U3YyYEHMsI IPYTUX Y4eOHbIX JMCLUIUIMH.
PazButne y oOydarommuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YeCKOrO MOJEIMPOBAaHUS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHUPOBO33PEHHUS YYallMXCs, a TaKXKe KauecTB
MBILUIEHUSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOLIECTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB HAa YPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllUIeHUE, (GopMHUpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUeHTUPOBAThCS B MPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pOJIb BO BCeX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpHeHTalusi yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIIOBUE  YCIENIHOIO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 NMPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IO3TOMY aKTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOATOTOBKE K MpPaKTHYECKON
NEeSITETTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.



Ilens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YPOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPA3BUTHUE OOYJArOMIMXCS dYepe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHA U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHUHU, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJIKCHUSI 00pa30BaHUs 110
CHEIHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIA OOYYaIOLIMXCS
CpeIHEH WIKOJIbI, HE HWCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC JIs
KHU3HH B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3yYHTh T€OMETPHUIO
6osee r1yO00OKO, €Clii B JaJIbHEHIIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUAX B
poeCCUOHATLHOMN IeATEILHOCTH.

JlocTroKkeHHe TelT OCBOCHUS MPOTPaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3a1auaMil OCBOCHHSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

e (QopmupoBaHUE TIPEIACTABICHUS O TECOMETPHUH KaK YacTH MHPOBOW KYJIBTYPHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (dopMupOBaHHE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpPALICHUS Kak o
BRKHEUIIMX MAaTEMAaTUYCCKUX MOJIENISX, MMO3BOJISIONIMX OIMKMCHIBATh M U3ydYaTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMupOBaHHE YMCHHS pACIIO3HABaTh HAa YEPTEXkKax, MOJCIAX M B PEaIbHOM MHUPE
MHOTOTPAaHHHMKH U TeJla BpallleHHUS,

e OBJIQJICHHE METOJaMU pCUICHUs 3aJad Ha IIOCTPOCHHS Ha HW300paKEHHIX
NPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMHU IMOHSTHUSIMU O MHOTOIPAaHHHKAaX H
TeJIax BpAIlEHUS U NX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  peIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX M TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TTOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TEOMETPUUECKUN ammapar Juis pelIeHUs PaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIbTATHI.

OTIMYHATENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHWs 3aJad, pelaeMblX Ha YPOBHE HWHTYWTHBHOTO TIO3HAHUS, U
OTpene€éHHBIM 00pa30oM OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTHBHUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Mpenmourenue OTHAETCS HAMIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NEeSTeNbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEACTABICHUN Yy ydaluxcsi B Kypce



CTEpEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za MPOBOAUTCS C
OTIOPO Ha HATJISTHOCTh, @ OTIEPHUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJIICUEHHS OT HATJITHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJAEPKAHUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JIOTMUECKMX YMEHUN paclpeesisieTcsi HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSM, HO W IO rojaM OOy4YeHHs Ha YPOBHE CpEAHEero oOIlero
o0OpasoBaHwUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpeeaEHHbIM 0 ToAaM 00yueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIEOBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM MPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHNH 00yJaromuxcs,
pacmmpsis u yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuun orBoautcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeIIMBamoIuecs npsaMble. IlapamienbHOCTh NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX I1ockocTel. IIpocreiiue npocTpaHCTBEHHbIE (PUIYPBI HA MIJIOCKOCTU: TETPAdp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, HPOEKIMs (UIrypbl Ha IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U NpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B TUpaMuax, napasuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHpaMuAbl, TeOpeMa O IUIom@aau yceu€HHo mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab NMOBepXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAIASIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTu U B ipocTpancTBe. ClokeHne U BRIYUTAaHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucTemMa KOOpAMHAT B mpocTpaHcTBe. Koopauuathl BekTopa. [Ipocteiimue
3aJaud B KOOpIMHATaX. Yroa Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ HpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMAaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUM, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKHUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mo0poBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXA, pPeryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTEMATUYECKOM KyJIbTYpOHW KAaK CPEICTBOM IO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTEpU3YIOTCS  OBJAJECHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnewusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcsa (0ceoeHue memooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TpSAMbIE
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBO/IBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUH  MHCTPYMEHT  TO3HAHWS,
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOJICHNS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH NPEATIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBJIATH AeUUUTH MHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUISL PEeUICHHUs 3a1a4u;

e BpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATH €€ B pa3iuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHWBaTh HAAEKHOCTH HMHPOPMALUM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanbhbie KOMMYHUKamueHnvle Oelicmsus, 00ecneyusaom chopmuposaHHoCcmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ynbTaT;

e B X0Jie 00CYX/IeHHs 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pPEHICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IPEICTABIATH PE3YAbTATHI PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIEOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYAILHOW pabOTHI
Ipyd pelIeHWH Y4YeOHBIX 3a1a4y; MPHHAMATh IeJlb COBMECTHOH JESTEIhHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHNs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, odecneuusaiom popmuposanue Cmolci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

®  COCTaBJIATH IUIaH, aJITOPUTM PEIICHHs 3a]1a4d, BBIOMPATh CIIOCO0 PEIIeHHUs C YIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pedlekcuu KaKk OCO3HAHUS COBEPIIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToOB; BiIaleTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca U pe3yjbTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa MLEIHM W YCIOBUSAM, OOBACHATH NPHUUUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUUECKHUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATHUSMU: JBYTPAHHBI YroJl, TpPaHU JBYTPAaHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTpaHHUKA, IPABUIBHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BUABl MHOTOTPAHHUKOB (MHpaMuia; MpuU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TapalIeIeUIIeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

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

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepTEKHU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
QIropuT™MaM, TMPUMEHSS HU3BECTHHIE AHATUTHUYECKUE METOJbl MPHU PEUICHUH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7ady Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JO
IPSIMOM, OT TOYKHU JI0 INIOCKOCTH, MEXY CKPEIIMBAIOIIUMUCS TIPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEX]Y CKPEIIMBAIOLIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsS B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX 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 CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

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

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
NPUMEHATh  M3YYCHHbIE TOHATHS B  IPOIECCe IOMCKA  PEHICHHUS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKIX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast TIOBEPXHOCTH, oOpazyrorniue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CheprUIecKast TOBEPXHOCTb.

Pacrnio3naBath Tena BpameHus (IHIMHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOI CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIUCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEJL

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINOTHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJT BPALICHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE IEHCTBUS CIIOKECHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKaISPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

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

Pemate mpocreiinye reoMeTpuuecKre 3a1a9d Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIE CPEICTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

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

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3WPOBATH PEAbHBIC CHUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB duexTponHbie JeATEIbHOCTH yUHTE s ¢ yueToM nporpammbl  I[Ipodopuent
HaumenoBanue
Ne (uudposBbie) BOCIIUTAHMS anusi
pa3aesioB U TeM Bcero
n/n oOpa3oBaTeJibH
NMPorpamMmbl Bus KP P
ble pecypchl
Hel)
YcraHoBIEHHE IOBEPUTEIIBHBIX OTHOLIEHUM ApxuTexTop,
MEXy YUUTEIIEM U €r0 YYCHUKAMH, Ju3aiHep,
CIOCOOCTBYIONIUX MTO3UTUBHOMY BOCTIPUSITHIO WHXCHED,
oOy4armuMucs TpeOoBaHHUH U MPOCKO YUUTENs,  KOHCTPYKTOD,
MIPUBJICYCHUIO MX BHUMaHUs K 00CyKIaeMoi Ha JIETYUK,
brbmorexa ypoke uHbopMaIuu, akTUBU3ALUU X BOJUTETD,
BBenenue B HOK o
4 MO3HABATENILHOM J1eATEIbHOCTH. XYIOXKHUK,
CTEPEOMETPHULO https://m. I
p p ttps://m.edsoo ACTPOHOM
u/1c209e37 [ToOy»xieHue MKOJILHUKOB COOJII0IAaTh Ha YPOKE
o0IIenpUHATEIE HOPMBI TIOBEJICHUS, TpaBUiIa
OOIIEHHS CO CTapIINMHU (YUYUTENSIMU) U
CBEPCTHUKAMHM (LIIKOJIbHUKAMH ), IPUHLUIIBI
y4eOHON JUCIUTIIMHBI U CAMOOPTaHU3AINT
PerynupoBanue noseaeHus: 00y4yaroumxcs 1is ApXHTEKTOD,
obecrieueHus 6€30MmacHON 00pa3oBaTEIHHOM n3aitHep,
[IpsiMble 1 TUIOCKOCTH B bubmioreka  cpenpl. CTPOHUTEND,
IIPOCTPAHCTBE. 14 1 HOK UHXKEHEP
[MapannensHOCTH https://m.edsoo.r ~OPraHu3auys mecTBa MOTHBUPOBAHHBIX U
MPSIMBIX U TLIOCKOCTEH u/1c209e37 APYAMPOBAHHBIX O0YUAIOMINXCS HAT UX

HCYCIICBAOIIMMU OJHOKJIACCHUKAMH, NArOIICTO
06y‘-IaIOIlII/IMC}I COLIMAJIbHO 3HAYUMBIA OIIBIT
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COTPYIHUYECTBA U B3AMMHOM ITOMOLIY.

Bubmorexa PerynupoBanue HOBeuerIﬂ oOyuaroumxcs f[.]'[f[ ApxpiTeKTop,
TlepreH Ky AAPHOCTD Y IIOK obecrieueHus 6€30MacHON 00pa3o0BaTEIIBHON n3aitHep,
NPSAMBIX U IJIOCKOCTEH https://m.edsoo.r Cpenpl. CTpOUTCIIb,
u/1c209e37 WHKCHED
PerynupoBanue noBeneHust 00y4arOmIMXCs IS ApXUTEKTOD,
obecrieueHust 0e€30MmacHON 00pa3o0BaTEIbHOM n3aitHep,
Bubmiorexa  opoqy CTPOUTEND,
VYrinl MEXKIY IIPSIMbIMHU v ]_[OK HHSKEHep
Y TIOCKOCTSIMU https://m.edsoo.r = Pa3BuTHe y oOydaronmxcs mo3HaBaTeIbHON
u/1c209e37 AKTHBHOCTH, CAMOCTOSTENILHOCTH, MHALIMATHBEI,
TBOPUYECKUX CIIOCOOHOCTEN
PerynupoBanue noBeaeHus: 00y4arommxcs 1is ApXHUTEKTOD,
obecrnieueHus 6e30macHOi 00pa3oBaTEIbLHOM nu3anHep,
EuGmmorexa | CPEAPL UHXEHEp,
KOHCTPYKTOD,
MHororpaHHUKH 16 TOK JIEeTUHK
https://m.edsoo.r ’
u/1c209e37 BOIUTCIIb,
XYIOXKHUK,
aCTPOHOM
PerynupoBanue moBeaeHus: 00y4yaronuxcs s ApXHTEKTOD,
oOecrieueHus 6e30MacHON 00pa3oBaTeIbHON nu3aitaep,

) bubmiotexa ooy CTpOHTEND,
O6BEMBI 9 LIOK HEDKEHED
MHOTOTPaHHUKOB https://m.edsoo.r = Pa3BuTHe y oOyuaronmxcs mo3HaBaTeabHON

u/1c209e37

aKTHBHOCTH, CAMOCTOSITEIbHOCTH, UHUIIMATHBBI,
TBOPYECKHUX CIIOCOOHOCTEN
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bubnmoreka = PerynmpoBaHue moBeaeHUS 00yUYaIOITUXCS IS ApxutexTop,
[ToBTOpeHue: ceuenus, 4 HOK obecrieueHus 6€30MacHON 00pa3o0BaTEIIBHON Au3anHep,
pacCTOSIHUA U YIJIbI https://m.edsoo.r = cpensl. CTPOUTEND,
u/1c209e37 WHKCHCP
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
11 KJIACC
KoanuecTBo 4acoB DJIEKTPOHHBIE JesATeqbHOCTD YUnTEIs ¢ yueToM nporpammbl | IIpogopuenrt
HaumenoBanue
Ne (undposbie) BOCIIUTAHMSA anus
pa3iesioB U TeM Bcero
n/n o0pa3oBaTe/ibH
MPOrpaMMbl QBusB KP p
ble pecypchl
Hel)
YcTraHoBIEHHE IOBEPUTEIIBHBIX OTHOIIEHUM ApxuTeKTOD,
MEXy YUUTEJIEM U €r0 YICHUKAMH, n3aitHep,
CIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCTIPUSATHIO UHXEHEp,
oOy4armuMucs TpeOOBaHHUH U MPOCHO YUUTENs, = KOHCTPYKTOD,
MPHUBJICYCHUIO MX BHUMaHUs K 00CyKIaeMoi Ha TIETYUK,
bubnmoreka
ypoke uHbOopMaIuu, akTHBU3ALUU X BOJMTETD,
Tena BpameHus 12 LOK MMO3HABATEIBHON JIE€ATEIbHOCTH. XYIOXKHUK,
https://m.edsoo.r
aCTPOHOM
u/1c209e37 [ToGyxneHne HKOIbHUKOB COONII0OATh HAa YPOKE

OOIIEeTTPUHATHIE HOPMBI TIOBEICHUS, TPaBHIIa
OOLIEHUS CO CTApIIMMHU (YUUTENISIMU) U
CBEPCTHUKAMHM (LIKOJIbHUKAMHM ), TPUHIIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3alun



https://m.edsoo.ru/1c209e37
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YACOB I10 [TPOT'PAMME

PerynupoBanue noBeneHust 00y4arOmIMXCst IS ApXUTEKTOD,
obecrieueHus 6€30MacHON 00pa3o0BaTEIIBHON n3aitHep,
Cpepbl. CTPOUTEIIb,
bubnuoteka HHSKEHEp
5 O6LEMEL Ter 5 LIOK Opranuzanus medcTBa MOTUBUPOBAHHBIX U
https://m.edsoo.r = 3pyAUpPOBAHHBIX OOYYAFOIIMXCS HAl UX
u/1c209e37 HCYCIICBAIOIINUMH OJHOKIACCHUKAMH, IafOIIETO
00yJaronMcs COIMaIbHO 3HAYMMBIH OIBIT
COTPYIHUYECTBA U B3aUMHON MTOMOIIIH.
PerynupoBanue nmoBeneHust 00y4aronmxcs s ApxuTeKTop,
obecrieueHust 0e€30MmacHON 00pa3o0BaTEIbHOM n3aitHep,
Bekrops! 1 BuGmuorexka | PP z:fceHep,
1IOK TPYKTOP,
3 E;ZE:;I:;:E: 10 https://m.edsoo.r JICTHHK,
u/1c209e37 BOZIUTCIIb,
XYIOXKHUK,
aCTPOHOM
[ToBTOpeHwMeE, bubnmnoreka @ PeryaupoBaHue MOBEISHUS 00yUYAIOITUXCS JUIS ApXHTEKTOD,
4 o0o01enue, 7 LIOK obecrieueHus 6e30MmacHON 00pa3o0BaTEIHHOM JM3anHep,
CUCTEMAaTH3aIIH https://m.edsoo.r = cpensl. CTPOHUTCIIb,
3HaHMit u/1c209e37 MHHCHED
OBIIEE KOJIMYECTBO 34
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IHOYPOYHOE IINTIAHUPOBAHMUE 110 TEOMETPUU
10 KJIACC (2 gaca B HeeJII0, Bcero 68 yacoB)

Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB | YypoKa KOHTPOJIS NpoBeIeHust
ypoka
Beenenue B 11 OCHOBHbIE TOHATHUSI CTEPEOMETPUU: TOUKA,
CTepeoMeTpuIo — 4u. npsMasi, IJI0CKOCTb, IpocTpaHcTBO. IIpaBuna
n300pakeHNs Ha pUCYHKAX: H300paKeHUs
IUIOCKOCTEH, MapajiesIbHbIX MPSAMBIX
(OTpe3KOB), cepeANMHBI OTPE3Ka
2/2 [TonsATHSA: Eepecekarolecs MI0CKOCTH,
nepeceKaroInecs npsiMasi ¥ TNIOCKOCTh
3/3 [TonsiTHE 006 AKCHOMATHYECKOM OCTPOCHUU
CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBHS U3 HUX
4/4 [TonsiTHe 06 aKCHOMATHUYECKOM IMOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
[IpsiMbIe U TITOCKOCTH 5/1 [TapannensHbIe TPSIMBIE B IPOCTPAHCTBE;
B IIPOCTPAHCTBE. apasIeIbHOCTh TPEX NPSMBIX
[TapannensHOCTH 6/2 [TapannensHbIe PSIMBIE B IPOCTPAHCTBE;
IPSIMBIX U apasIeIbHOCTh TPEX NPSMBIX
miockocreil — 144 7/3 [TapannenbHOCTh NPSIMON U INIOCKOCTH
8/4 [TapannenbHOCTh NPSIMON U TIIOCKOCTH
9/5 B3anMHoe pacnonoxeHne npsMbIX B
IIPOCTPAHCTBE: TIepeCceKaroIunecs,
napajjiesibHble ¥ CKpEIMBAIOIIMEcs psMbIe
10/6 | Yriml ¢ cOHANPaBICHHBIMU CTOPOHAMH
11/7 | Yron Mex1y NpsSIMbIMH B IPOCTPAHCTBE
12/8 | Yron Mex1y NpsSMbIMH B IPOCTPAHCTBE




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIA NpoBeIeHust
ypoka
[IpsimMbIe U MIIOCKOCTH 13/9 [TapanneabHOCTh TNIOCKOCTEHN: MapajlieIbHbIe
B IIPOCTPAHCTBE. IJIOCKOCTH
[TapayuenpHOCTB 14/10 | CpoiicTBa napaJuIeabHbIX MIIOCKOCTEH
MPSMBIX U 15/11 | Ilpocreiimme MpOCTPaHCTBECHHBIC (PUTYPHI HA
IUIOCKOCTEN — 144 TUIOCKOCTH: TETPAdP, KyO, mapajuiesienumne
16/12 | TlocTpoeHue ceyeHui
17/13 | ITocTpoeHue ceyeHui
18/14 | KonrpouspHas paboTa no teme "[Ipsimbie u KP Nel
IUIOCKOCTH B npocTpaHcTse. [lapannensHocTh
OPSIMBIX U IJIOCKOCTEH"
[MeprnenaukymsipHocts | 19/1 | TlepneHanKysIsipHbIC MPSIMbIE B IPOCTPAHCTBE
MPSIMBIX U 20/2 | TlapanienbHbIe TpsMbIE, EPICHIUKYIISIPHBIC K
mockocreut — 14 u. IJIOCKOCTH
21/3 | TapannenbHbIe IpsMbIE, MEPICHIUKYIISIPHBIC K
IJIOCKOCTH
22/4 | Tlpu3Hak NepHEeHAUKYISIPHOCTH MPSIMOW U
IJIOCKOCTH
23/5 | Ilpu3Hak nepneHAUKYIIPHOCTH MPSIMOit U
TUIOCKOCTH
24/6 | Teopema o IPsIMO¥ TIEPIICHIUKYISIPHOI
TUIOCKOCTH
25/7 | Teopema o TpsIMO¥A TIEPIICHIUKYIISIPHOI
TUTOCKOCTH
26/8 | Teopema o MpsiIMO¥ EPICHAUKYIISPHON
TUTOCKOCTH
27/9 | IlepnieHIUKYISIp ¥ HAKJIIOHHBIE
28/10 | PaccrostHHE OT TOYKH JIO IIJIOCKOCTH,

pacCTOAHHUC OT pr[MOfI J0 IINIOCKOCTH




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIS NpoBeIeHust
ypoka
[Mepnenaukynsapuocts | 29/11 | PaccrosiHEe OT TOYKH JI0 IJIOCKOCTH,
HPSMBIX U PACCTOSIHHE OT MPSIMOM 10 MIOCKOCTH
iockocteit — 14 u. 30/12 | Teopema 0 TPEX MEPIEHIUKYISIPAX
31/13 | Teopema 0 TpEX MEPIECHAUKYIAPAX
32/14 | Teopema 0 TPEX MEPIEHIUKYISIPAX
VTiel MeXIy 33/1 | Vrusl B IpOCTPaHCTBE: YIOJl MEXAY MPAMOit U
HPSMBIMH U TJIOCKOCTBIO
IUIOCKOCTSAIMU — 7 4. 34/2 | JIByrpaHHbIi yroi, JUHSWHBIA YOI
JIBYTPaHHOTO yTiia
35/3 | JIByrpaHHbIi yroi, JUHEWHBINA YTOJ
JIBYTPaHHOTO yTiia
36/4 | [lepneHAMKYISIPHOCTD TUIOCKOCTEH: MTPU3HAK
NEepPIEeHIMKYIISIPHOCTH IBYX IIOCKOCTEH
37/5 | TlepneHAMKYIISIPHOCTD TUIOCKOCTEH: MTPU3HAK
NEepPIECHINKYIISIPHOCTH BYX IIOCKOCTEH
38/6 | IleprneHAMKYIISIPHOCTD TUIOCKOCTEH: MTPU3HAK
NEepIEHIUKYISIPHOCTH JABYX IIIOCKOCTEHN
39/7 | KoutposbHas paboTa 1o TeMam KP Ne2
"IleprieHIUKYJIAPHOCTD MPSIMBIX U
wiockocTe" u "YTribl MexXAy IpSMBIMU U
IJI0CKOCTSIMU"
MHororpanHukH — 16 40/1 | TloHsiTME MHOTOTPAaHHUKA, OCHOBHBIE
q. 3JIEMEHTbl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBITYKJIbIE MHOTOTPAaHHHUKH; pa3BEPTKA
MHOT'OI'paHHHKA
41/2 | Ilapannenenunen, NPsIMOYTOJIBHBIH
napajuIeNIenuIe]] ¥ €ro CBOWCTBA
42/3 | Ilapannenenunen, NpsiMOYTOJIbHBIH

napauiCJICIMICa U €ro CBOICTBa




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYECTBO YaCOB ypoka KOHTPOJIS NpoBeIeHust
ypoka
MHororpanHuku — 16 43/4 | Tlpusma: N-yroyipHas Mpu3Ma; rpaHu u
q. OCHOBAHMS IIPU3MBI; NIPsIMasi U HaKJIOHHAs
pU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
IPU3MBbI
44/5 | Tlnommaaps GOKOBOM MOBEPXHOCTH U MOJTHOM
IIOBEPXHOCTHU MPSMON IPU3MBI, IIOIIAb
OCHOBaHHH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH
MNPSIMOU TIPU3MBI
45/6 | [lupamupa: N-yroiabHas NUpamMuia, rpaHu U
OCHOBaHME IUPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh HUPAMHUJIBI
4617 [TpaBunbpHas nupamMuga
47/8 | Ilnomaap GOKOBOM MOBEPXHOCTH U
IOBEPXHOCTH NMPaBUJIbHONW IUPAMUJIbI
48/9 Yceu€HHas nupamuaa
49/10 | Teopema o miIoImaaM OOKOBOW OBEPXHOCTH
YCEUEHHOU MUPaMUJIbI
50/11 | BbruncieHue 2IEMEHTOB MHOTOTPaHHHKOB!
pEOpa, IMaroHaau, yribl
51/12 | CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJIBHO TOYKH, MPSIMOM, MIOCKOCTH.
52/13 | [IpaBuiibHBIC MHOTOTPAHHUKH: TTOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
Npr3Ma U MpaBHIbHAs MMPaMUIA; TPaBHIIbHAS
TpeyrojibHasi MMpaMua U IpaBUIIbHBIN
TeTparap; Kyo
53/14 | [IpeacraBieHue O MPaBHIBHBIX

MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MKOCadIP.




Tema (pa3ned), Ne Tema ypoka DopMbI Hara KoppexTuposka
KOJIMYeCTBO YaCOB | YpOKa KOHTPOJIst MpOBeIeHHs
ypoKa
Muororpanauku — 16 | 54/15 | DjeMeHThl CHMMETPUH B UPaMH/AX,
q. napaieNienune1ax, MPaBUIbHBIX
MHOTOIpaHHHKaX
55/16 | KontposbpHas paboTa 1o teme KP Ne3
"MHororpanHuku"
O6BbEMBI 56/1 [Tonsitre 06 06bEME
MHOTOTPaHHUKOB — 9 5712 O0BEM TUPAMHTBI
4. 58/3 OO0BEM TUPAMHUIBI
59/4 OO0BEM TUPAMHU/IBI
60/5 | OObEM nHupaMu bl
61/6 | O6bEM MPH3MBI
62/7 | OObEM npU3MBbI
63/8 | O6bEM mpPH3MBI
64/9 | KoutposbHas padoTa mo teme "O0bEMBI KP Ne4
MHOTOT'PaHHUKOB"
[ToBTOpeHme, 65/1 | IlocTpoeHue cevueHmii B MHOTOTPAaHHUKE
00o01ieHne 66/2 | BeruuciieHHe pacCTOSIHUI: MEXY NBYMs
CHCTeMaTH3aIus TOYKaMH, OT TOYKH JIO TMPSMOH, OT TOUKH JI0
3HaHWH. — 4 4. TUIOCKOCTH, MEXY CKPEIUBAOIMMUCS
PSIMBIMH
67/3 | BelunciieHue yriioB: MEXIY
CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXTY TIPSIMOM
Y IJIOCKOCTBIO, JIBYTPaHHBIX YIJIOB, YTIIOB
MEXKY TUIOCKOCTSIMH
68/4 | BoruuciieHue TIONIAJICH TTOBEPXHOCTEH 1

00BEMOB MHOTOTPAHHUKOB




IHOYPOYHOE IINTIAHUPOBAHMUE 110 TEOMETPUU
11 KJIACC (1 gac B Hezeuni0, Bcero 34 yaca)

Tema (pa3aed), Ne Tema ypoka DopMmbl Hara KoppexTuposka
KOJINYECTBO YaCOB | YpOKa KOHTPOJIA NpoBeIeHust
ypoka
Bexkrops! 1/1 BekTop Ha JIOCKOCTU U B IPOCTPAHCTBE
KOOpJMHATHI B 2/2 CrnosxeHue ¥ BBIMUTAaHHE BEKTOPOB
npocrpancTee — 10 g 3/3 VMHOKEHHE BEKTOPA Ha YUCIIO
4/4 Pa3noxxeHue BekTopa 1o tpém
HEKOMIUTaHAPHBIM BekTopam. [IpaBuio
napaJiesienumnea
5/5 Pemenue 3a1a4, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOPaMH
6/6 [IpsimoyromnpHas cucTeMa KOOpAuHAT B
npoctpancTBe. KoopauHaTel BeKTopa.
[Tpocreiimue 3a1a4n B KOOpAWHATAX
77 Yron mexay Bekropamu. CKaIspHOE
IIPOU3BEICHNE BEKTOPOB
8/8 Brrauciienue yrioB MexXy IpSIMBIMA U
IJIOCKOCTSIMHU
9/9 KoopanHaTHO-BEKTOPHBIN METO pH
pelIeHIH TEOMETPHYECKUX 33124
10/10 | KontponbHas pabota "BekTopsl 1 KP Nel
KOOpJMHATHl B IPOCTpaHCTBE"
Tena Bpamenus — 12 11/1 | Cdepa u mwap: ueHTp, paguyc, T1aMeTp;
q TUTOIIAIbh TIOBEPXHOCTH CeEpHhI
12/2 | B3aumHoOe pacnosioxeHue chepsl 1
TUTOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe;
Ionaab chepsl
13/3 | U3o0paxenwue chepsl, mapa Ha TIOCKOCTH.

Ceuenus mapa




Tema (pa3aed),
KOJIHY€eCTBO YacoB

ypoka

Tema ypoka

DopMbl
KOHTPOJIA

JlaTa
NPoBeIeHUsI
ypoka

KoppexTuposka

Tena Bpamenus — 12
q

14/4

[Hunuuapudeckas TOBEPXHOCTh, 00pa3yromue
LWINHAPUYECKOHN TOBEPXHOCTH, OCh
LWJIMHIPUYECKON TOBEPXHOCTU

15/5

Hununapap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas U OCh; IJIONIAIb
OOKOBOM M MOJTHOU MTOBEPXHOCTH

16/6

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Paspéprka nmiuHapa. CeueHus HUITMHIPA
(TUIOCKOCTBIO, MapaIICIbHON UITH
MEPIICHIUKYJIIPHON OCH IIMIIMH]IPA)

17/7

Konnueckas moBepxHOCTh, 00pa3yroiiue
KOHUYECKOI MOBEPXHOCTH, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

18/8

Konyc: ocHOBaHue 1 BepiuHa, 00pa3yroras
M OCh; IIOMaAbL OOKOBOM M ITOJHOMI
MMOBEPXHOCTHU

19/9

VY ceuéHHBIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUs U OOKOBasl MOBEPXHOCTh

20/10

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(MJI0CKOCTHI0, MapasIeIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, TPOXOASIIEH Yepe3 BEpIINHY)

21/11

KOM6I/IH8.I_II/I$I TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

22/12

MHororpaHHMK, OIMCAHHBIN OKOJIO cepsl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU B
TE€JI0 BpallleHUs

OO0BEMBI TETT — 5 U

23/1

TToustue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB Tell

24/2

O06BEM UIMHIpA, KOHYCa




Tema (pa3aed), Ne Tema ypoka DopMbl Hara KoppexTuposka
KOJIMYECTBO YacOB | YypokKa KOHTPOJIA NnpoBeeHus
ypoKa
OO6BEMBI TET — 5 U 25/3 | O0BEéM miapa u miomaab chepbl
26/4 | ITomoGHBIE TeIa B IPOCTPAHCTBE.
COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEIl
27/5 | KontpoabHas pabota "Tena BpaiieHus. KP Ne2
O6bemsbl Ten"
[ToBTOpEHME, 28/1 OcHoBHbIE QUTYPEI, PAKTHI, TECOPEMBI Kypca
000011eHNE U TUTAHUMETPUH
CUCTEMAaTHU3aLMs 29/2 | OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca
3HaHUi — 7 4 TUTAHUMETPUU
30/3 3ajgauM TUIAHUMETPUM U METOJbI UX PELICHUS
31/4 | 3ajauu MIAHUMETPHU M METOJIbI UX PEHICHHSI
32/5 | OcHoBHbBIE GUTYPBI, HAKTHI, TECOPEMBI Kypca
CTEPEOMETPUH
33/6 | UroroBas KOHTpOJIbHAs paboTa KP
34/7 | AHau3 KOHTPOJIBHOI PabOTHI




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHUS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi
pe3yJabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, PsIMast, IIOCKOCTh
. [IpuMeHATh aKCHUOMBI CTEPEOMETPHM U CIEACTBUSA U3 HUX NP PEIECHUU
' reOMETPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3aMMHOE PacloONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: JABYTPAHHBIM yroJ, TpaHU IBYTPAaHHOIO yIJa,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaaycHas
Mepa JIBYTpaHHOT'O yria
26 OnepupoBaTh MOHATHUSMH: MHOTOIPaHHMK, BBIMYKJIBI M HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb  MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
28 KjlaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpsMbIE M  HAKJIOHHBIE TMPU3MBI,
napasuiesIeuIe/bl)
29 Onepuposartb HOHATUSAMH: ceKyIas IIJIOCKOCTB, CEUeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3YSl METOJ] CJIEA0B
Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pemrate 33124 Ha HaXOXJIEHHE T'€OMETPHUUECKUX BEIMUYUH MO0 oOpas3iam



7.13

7.14

WM aJIroputMam, IMPUMCHASA HW3BECTHBIC AHAJTIUTHUYCCKUC MCETOAbI IIpH
peliCeHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKH JO

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MMOBEPXHOCTEM, o0BEMaMu MOA00HBIX

MHOI'OI'paHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpPpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUHU (PUTYPHI
W3BnekaTb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NpPEIACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI JJI1 peICHUS. CTCPCOMCTPHUUCCKUX
3aaa4, MpearnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

7.18

7.19

[IpuMeHATH mpocTEWIIMEe NPOrPAMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, paCIIO3HABATDH MMPOABJIICHUC 3dKOHOB T'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTydYeHHbIE 3HAHUSI HA MTPAKTHKE: aHAIU3UPOBAThH pPeabHbIE
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIPOLECCE IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npooIeMBl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUECKUX MOHATHH U
TeopeM, armapara anredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH



11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePSIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpasyione  KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MNOHSATHSIMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOS, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpallCHHS,
' TE€OMETPHUECKUX TEJI C IPUMEHEHUEM (HOPMYJT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 ONMCaHHBIN OKOJIO cdephl, chepa, BIMCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS
6.8 BBIUMCIIATE COOTHOLIEHHS MEXAy IUIOIAASMU TOBEPXHOCTEH M
' 00BbEMaMH MTOJOOHBIX TEIT
69 N300paxkaTh n3ydaemble (GUIYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIE) TUIOCKHE YEepPTEeKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMsS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEoOPa3OBHIBATH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, IMPEICTaBICHHYIO Ha
YepTekax U pUCYHKAx
[TpumensTh TeoMeTpuueckue (akThl sl PELUICHUsS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAraloNIuX HECKOJILKO IIATOB PELIEHHs, €CIH YCIOBUS
PUMEHEHHS 33J]aHbl B SBHOH Qopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B TIPOCTPAHCTBE



6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENIEHUE, PACKIaIbIBaTh BEKTOP 1O

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PECHICHUN CTCPECOMECTPUICCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd U TPUMEHSATh H3y4eHHbIE IOHATHSA B IpoIecce
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEeopeM, amnmnapara aareopsl, pemarh NpakTUYeCKUe 3aaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYIHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3anMmHOEe  pacnonokeHHe IpsAMBIX B IIPOCTPAHCTBE:  II€PECEKAIOLIMECH,
napajyieJbHble M CKpeuuBawomuecss npsimbeie. llapamnenbHocTh nOpAMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MapajuIeibHbIE TOpsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh NPSAMOM M IUIOCKOCTU. YTUIBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJI MEXIYy MNOpsIMBIMA B IPOCTPAHCTBE.
[TapaiienbHOCTh MJIIOCKOCTEN: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [IpocTeitmme npocTpaHCTBEHHBIE (DUTYpHl Ha IUIOCKOCTH: TETPadp,

Ky'6, mapajiiCJICIutIiCa, IOCTPOCHUEC ceuyeHH I

7.3

7.4

IlepneHquKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPAMBIE NTapaJUIEIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSIMOM M IUNIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMs (UIyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
IPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePNEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, npsAMOYroJIbHBIN [1apauIeICIIUIIE
u ero cBorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MOBEPXHOCTh NMUPAMHU[BI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OJeMeHTBl Npu3Mbl W nupamuabl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEYrojbHas MUpamMuaa U IpaBUIbHBIA TeTpasip, KyO. Ilpencrasnenue




7.5

7.6

1.7

O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u ukocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMUJIAX, IapalIeIeIUIIe aX, IPAaBUIbHBIX

MHOTI'OIrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilimomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMOHW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUPAaMHIbI, TeOopeMa O IUIOLIAIu

yceuénnoi nupamupl. [lorsrue 06 06béme. O0BEM nMUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

6

6.1

6.2

I'eomerpus

[unmaapudeckas TOBEPXHOCTh, 00pa3yonue IWIHHIPUIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON ToBepXHOCTH. LlMmuHAp: OCHOBaHUS W OOKOBas IMOBEPXHOCTb,
oOpa3yromias U oCh, TUIOIaAh OOKOBOW M TTOJIHOW TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHHYeckoi mnoBepxHocTH. KoHyc: ocHOBaHME M BeplluHa, oOpasyromias U OcCh,
IJI01aas OOKOBOM M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue u

BbICOTA, OCHOBAHUA U OokoBas INOBCPXHOCTH

6.3

6.4

6.5

6.6

Codepa u map: UeHTp, pamuyc, AUaMeTp, IIOIaab OBEPXHOCTH cdepsl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomab
cepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEpTka uMHApa U KOHyca
KomOuHanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BpaIlleHHUS

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapayienenunena u ciefActBus u3 He€. OO0BEM LMIMHIA,

koHnyca. O0BEM mapa u mionaab chepol

6.7

[TogoOuble Tema B mpoctpaHcTBe. COOTHOWIGHHUS  MEXKAY — IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust uunuHApa (MapajuielbHO U MEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca



(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILINHY), CEUECHUS 11apa

BGKTOP Ha IIJIOCKOCTH M B IPOCTPaHCTBE. CrnoxxeHre W BBIUMTAHUE BCKTOPOB.

YMHO)€eHue BeKTopa Ha uucio. Pas3ioxeHune BeKTOopa 1o TPEM HEKOMIUIAHAPHBIM

09 BektopaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM TPaBWII JHCTBUI ¢ BEKTOpaMHU
[IpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsel BekTopa.
6.10 [Ipocreiimme 3amadyd B KOOpAMHATAX. YTod MeXay Bekropamu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnagneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATD
00paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUM  3aj]ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBbIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUSAMMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NMOHATHAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelleM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTATOK IO MOXYJI, PALUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: I1OCIENOBATEIbHOCTD,

apupmMeTuueckas mporpeccus, reoMeTpuuecKas porpeccusi,




OCCKOHEYHO yOBbIBaOIIasi TIeOMETpUYecKas TMPOTrPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 W 3X3, omnpeneaureslb  MaTpHIbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IApaMCTPOM; IPUMCHIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pelieHnss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaga; NpuBOAUTL NPHUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMSA, KOMITO3MLUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBaapaTHYHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TI'paUKH W3YyYCHHBIX (DYHKUIWH, BBHINOIHATH MPeoOpa3oBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHMI, HEPABEHCTB U 33/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEe apupMETHUECKOe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOM perpeccuun



YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOM BeNWYHMHBI, (YHKIUA pachpelneieHuss U  IUJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH HPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCY>KICHUS AJIsl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHUs N3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3BI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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13

YMeHue onepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a9; HaXOJUTh TEOMETPUYCCKHE BEIUYHMHBI (JTHHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIMH M KOOPAMHATHBIA METO.
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUUCKOM W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LHEbIX Yucel
12 Panyonanenele  yucna. OOBIKHOBEHHbIE U JE€CATUYHbBIE JpOOH, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM M0Ka3arenaeM. CBoMCTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple  uucia. ApupMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIUMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Hensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI



DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkuuu. YétHeie u HeuéTHbIe GyHKUMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxnenne HanOOJbIIEro U HaUMEHbBIEro 3HaYeHUs] (PyHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS



7.5

Koopaunatsl u BEKTOPBI
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