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[MTOACHUTEJIBHAA 3AIINCKA
Pabovas mporpamma 1o reoMeTpus pa3padboTaHa B COOTBETCTBHH C:

1. ®epepanbubiM 3ak0HOM OT 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit
Oenepanun.

2. TIpuxa3 Munucrepctsa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUH U3MEHEHMH B (pe/iepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTeNIbHbIN cTaHIapT
cpenHero odmiero 0opa3oBaHus, yTBEPKIEHHBIN MprUKa3oM MuHHCTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepaunu ot 17 mast 2012 r. Ne 413

3. Ilpukazom MunuctepctBa npocsenienus Poccutickoit @eneparuu ot 09.10.2024 Ne 704
«O BHECEHUHU U3MEHEHUH B HEKOTOPbIE MPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu, kacaromrecs GpeaeparbHbIX 00pa30BaTeIbHBIX TPOrPAMM
HAYaJILHOTO 001Iero 00pa3oBaHus, OCHOBHOT'O OOIIET0 00pa30BaHUS U CPETHETO OOIIETO
00pazoBaHU»

4. OcHoBHOI1 00pa3zoBarenbHON mporpamMmel (ganee OOIT) cpennero obuiero oo6pa3oBaHus.

[TporpaMma o reoMeTpuH Ha ypOBHE CPEAHETO 001IEero 00pa3oBaHus COCTaBICHA HA OCHOBE
TpeOoBaHUil K pe3yibTaTaM OCBOCHHUS MIPOrpaMMbl cpeanero obuero oopazosanus I'OC COO,
a TaK)ke OPUEHTUPOBAHA Ha IIeJIeBbIe IPUOPUTETHI JYXOBHO-HPABCTBEHHOTO Pa3BUTHSI,
BOCTIMTAHHS U COIMATN3AIUN 00yJaronuxcs, ChOpMyITUpOBaHHBIC B paboyeii mporpaMmMe
BOCTIMTAHHS.

[Iporpamma 1o reoMeTpuu packpbIBaeT 1€l 00pa30BaHUs, pa3BUTHS U BOCIIUTAHUS,
oOyuaromuxcs cpeacTBaMu yueoHoro npeamera «['eoMerpus» Ha ypOBHE CpeIHEro 00LIEro
obOpazoBaHwUs.

«"eometpus» sBnsiercs yacteio OOII u HaxoaUTCA B OCHOBHOM, (popMupyemMoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUI, YacTH yuyeOHoro miana. KoianuecTBo yacoB mno
MpeIMETy TEOMETPHsI COOTBETCTBYET (peiepaibHOMY yueOHOMY IIaHy 0a30BOTO YPOBHSA U
dbenepanbHO paboyei mporpaMMe.

Ha u3ydenne reomerpun otBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJIacce, Bcero 3a JBa roaa ooyuenwus - 102 yaeOHbIX vaca.

Ha ypoBHe cpeanero obuiero ooOpaszoBanusi yueOHbIE IPeIMEThl MOTYT U3y4YaThCs Ha
06a30BOM WM YIIIyOJIEHHOM ypoBHE. ba3oBbIil ypOBEHb OPHUEHTHUPOBAH HA
0011e00pa30BaTeIbHYI0 U OOIIEKYIBTYPHYIO TIOJITOTOBKY, a YIITyONE€HHBII — Ha MOATOTOBKY K
nocjieayoueMy npodeccnoHaabHOMY 00pa30BaHUIo.

[lenb ocBOeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUYeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPUOOPETCHUS W WCIIOIH30BAHHUS CHCTEMATHUYCCKUX TEOMETPUUYCCKUX 3HAHWUU U
JEHCTBUH, cieU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCITEIITHOTO MPOJIOJDKEHUS 00pa30BaHUS 110
CIICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM I€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeTHA3HAUEHA ISl 00y4JarOIINXCsI CpeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanus. Takum o0Opa3zom, oOyuaroiuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIWE
MaTeMaTHYeCKUe YMEHHUS, CBSI3aHHbIE CO CIeNU(UKON TEOMETPUH U HEOOXOAUMBIE IS )KU3HH B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM MMEIT BO3MOKHOCTh U3YUUTh T€OMETPHUIO Oolee
rIyO0OKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUIX B
npohecCuoHaNBHOM NeSTENbHOCTH.



JlocTrkeHHe el OCBOEHUS NIPOrpaMMbl 00€CIIEUNBACTCS PELIEHUEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHpIMU 3a1adamMu 0cBoeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHE B 10—11
KJIaccax sBISIOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPAaHHMKAaX M TellaX BpALIEHUS Kak o
BOKHEHIIMX MAaTEMAaTUYECKUX MOJENSX, [TO3BOJIAIOIIMX OMMCHIBATH M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXkKaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHA 3aJad Ha [OCTPOCHHS Ha H300pakeHUsX
IPOCTPaHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PAcCCY)KIEHHS B  XOAE  pPEUICHHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIBHOW aKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opMmupoBaHue (QYHKIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAaHTHON I'€OMETPUU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYIHpPOBAaTh WX Ha SI3BIKE
T€OMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT JUIsl pelieHHs MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3a/ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJTYYEHHBIE Pe3yJIbTaThl.

OTnu4UTeNbHOM 0COOEHHOCTHIO MMPOTPaMMBI SBIISETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1ad, pelaeMblX Ha YPOBHE MHTYUTHUBHOIO MO3HAHMS, U ONPEIeNEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT DPAa3BUTHUIO JIOTMUECKOIO U
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHWEe WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIEMY U3yUSHHIO MTPEIMETA.

[Ipenmourenue OTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUaIIUXCS B KYpCe CTEPEOMETPHH
NPOBOJUTCS 3a CU€T pelIeHMs 3ajady Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONEpUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJSITHOCTD, 8 ONIEPUPOBAHIE 00Pa30M — B YCIOBUSAX OTBIICUYEHUS OT HATIISTHOCTH, MBICJICHHOTO
MU3MEHEHHS €r0 HCXOIHOTO COMIEPIKAHMS.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJAWHATHI B TIPOCTPaHCTBEY. DopMupoBaHHE JOTHUECKUX YMEHUH pacrpeensieTcss He TOIBKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSAM, HO M MO TrojaM oOydeHHs Ha YpPOBHE CpeTHEero oOIlero
oOpa3oBaHusl.



Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJabTaTaM OCBOEHUS
paboueil mporpaMmbl, pactpeeaEHHbIM 0 TofaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMHU  OCYIIECTBIISIOCH
MOCJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHUN 00yJaromuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOYHbIE MHOKECTBEHHbIE CBSI3U.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3auMHoe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJlIebHbIE U
cKpelmuBawIuecss npsamsle. llapannenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJibHble TpsMblE B IPOCTPAHCTBE; IMapaJJIENIbHOCTh TPEX NPSMbIX; MHapaieIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MpSMbIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapaJuieNienune/; NoCTPOeHHE CEYCHHIA.

[lepneHaAUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHJUKYJISpHbIE MpsIMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapauIeIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U TNIOCKOCTH, TEOPEMA O MPSMOM MEPNEHAUKYISIPHON TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YroJl MEKY IIPSIMOU U IIJIOCKOCTBIO; IBYTPAHHBIN YTOJI, JMHEHHBIA YroJl
JIByrpaHHoro yria. llepneHAuMKyasip M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHKE OT MPSIMOM 10 TJIOCKOCTH, IPOEKILUs PUTyphl Ha IIIOCKOCTh. [leprnenaukynsapHoCcTh
IUIOCKOCTEHM: MpHU3HAK MEepHeHAUKYIIPHOCTH JBYX IulockocTeil. Teopema o  Tpéx
NEePIEeHIUKYIIApax.

MHuororpanHuKu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
¥ OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAst M TIOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: n-yromapHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTh MHPAMUIbL;
npaBWIbHAsg M yceu€HHas MNHpaMuAa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIIbHAS TPEYrojbHasi TUpaMuia U MpaBUIIbHBINA TeTpadp; KyO. IlpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadAp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIJIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, apaielenuIe1ax, IpaBUIbHbIX MHOTOTPaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MMOBEPXHOCTHU M TIOJTHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeoOpeMa 0 O0OKOBOM
MOBEPXHOCTU MPpsIMOM Tipu3Mbl. [1omane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON



MTUPAMH/IBI, TEOPEMa O TUTOIIAIN YceuEHHOM mupamubl. [TorsTre 00 00béme. O0BEM mupaMuIb,
[IPU3MBL.

[TonoOupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIASMH TOBEPXHOCTEH,
00BEéMaMH TOHOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

[{unuaaprYeckas TOBEPXHOCTh, OOpa3ylolue WINHIPUYECKOH IMOBEPXHOCTH, OCh
WIHHIPAYECKON moBepxHOCTU. L{MIuHAp: OCHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
0Cb; IUIOMIAh OOKOBOI M TIOJHOW MOBEPXHOCTH.

Konudeckasi MOBEpXHOCTh, OOpa3yrolFe KOHUYECKOW IMOBEPXHOCTH, OCh WM BEpIIHHA
KOHMYECKOW TOBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3ymolas W OCh; ILUIONIAIh
OOKOBOM W TIOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yroliue U BBICOTA; OCHOBAHHS U
OOKOBas MMOBEPXHOCTD.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab MOBEpXHOCTH chepbl. BzaumuHoe
pacnojiokeHue cephl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; IIomaab chepsl.

N300paxeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka MUIMHApa 1 KOHYCA.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHHK, WJTU TEJIO BPAIIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Mapaliienenumneaa u cieactsus u3 ne€. OopéM nunuuapa, konyca. O0nEm mapa
U TUIOMIA b CheEpBhl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IJIOMIAAIMU TOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHEHAUKYISIPHO OCH), CEYECHHS KOHYyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJIAIIEE Yepe3 BepIINHY), CEUCHHUS I1apa.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mitockocTy U B ipocTpancTBe. CII0KEHHUE U BEIYUTAHUE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3aiay, cBI3aHHBIX ¢ TPUMEHEHHUEM MTPABHII JEHCTBHUI C BEKTOpaMHU.
[IpsimoyronbHasi cucTemMa KOOpAMHAT B TpocTpaHcTBe. KoopauuaTthl BekTopa. [Ipocteiimue
3aladyl B KOOpJAMHATaX. YTrol Mexay BekTopamu. CKalsgpHOE TNPOU3BEICHHE BEKTOPOB.
BbrancieHue yriioB Mexay TpsIMBIMH U TIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METO TpH
pEIIeHNN TeOMETPUUICSCKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTepU3yOTCSL:

I'pazknanckoe BocniuTaHue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHA POCCHUICKOrO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

IIaTpuoTNyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO POCCUHCKON IPAXKAAHCKOM NAEHTUUHOCTH, YBaXEHHUS K IIPOIIJIOMY U
HACTOSILEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTH4eCKOH IIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JIOCTHIKEHUH B
JPYTruX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ’THYECKOT'O TIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHUEM
JOCTMDKEHUIN HAayKH M JeSTEeIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTIO BKJa/Ja B IOCTPOCHHE
YCTOMUUBOrO OYAYILIETo.

JcTeTHYeCKoe BOCIIUTAHHUE:

HCTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas  OCTETHKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMHYHUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHBIX BHIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MaTeMaTW4YeCKHe 3HAaHWUS B HWHTEpEcax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3m0poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, perysspHas Qunueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITebHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B pEIICHUH
NPAaKTUYECKHX 3a/1a4 MaTeMaTH4YeCKOI HalpaBJIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIMSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
J100aNbHOTO  XapakTepa SKOJOIMYECKHMX  IpoOJieM; OpHEHTauued Ha  NpUMEHEHHe



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILIEH CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YEJIOBEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHUS LIUBWIM3ALUU;
OBJIQ/ICHUEM S13IKOM MAaTEMATUKHU U MAaTEMaTUUYECKOM KyIbTYypOil KaK CPECTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U MUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B Ipynie.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOrpaMMbl y4eOHOTO mpeaMeTa «MareMaTHKay
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMEIbHbIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUueHbLMU
oelicmeusimu.
1) Vhusepcanvnvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcs (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Ba3oBble 1oruveckue aeicTBUA:
® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TOHATUSIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHN;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPUHHMATH, (POPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
e JlefaTh BBIBOJIBI C HMCIOJH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI,

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbolee MOAXOASMIMUNA ¢ YIETOM CaMOCTOSTENILHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;



MPOBOANTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCIEAOBAHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oObeKTa, sBJICHHUS, IIpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSAMH, IPOLIECCAMHU;
CaMOCTOSITENILHO ~ (OPMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIOCHHS, UCCIICAOBAHUS, OICHUBATh JTOCTOBEPHOCTh IMOJYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATh MPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISABIIATH AeUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC M
JUISL pEILICHUS 3a/1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHHUKOB pA3IMYHBIX THUIIOB, AaHAJIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  Pa3iMYHBIX (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAA&KHOCTh HMHQPOPMAIMM TI0 CaMOCTOSTEIbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvhvle KOMMYyHUKamMueHbwle Oeticmsus, 06ecneuudarom c@hopmuposanHoCmsy

COYUAJIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

Oo01menue:

BOCIIPUHUMATb U q)OpMYJ'II/IpOBaTB CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NMUCbMCHHBIX TCKCTAX, AaBaThb MOSACHCHHA 11O X004y pCHICHUSA 3aaa4, KOMMCHTUPOBATDH
HIOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYKJCHUS 3aaBaTh BOIIPOCHI 110 CYHIECTBY 00CYXIaeMOM TeMBI, IPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA IOUCK PCUHICHUA,; COINOCTABJIATH
CBOM CYXKACHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JIHAJIOTa, OOHAPYKUBAThH pa3Indne
M CXOJCTBO MO3MIMWIH; B KOPPEKTHOH (opme (HopMyaHpoBaTh pa3HOTIIACHS, CBOU
BO3PaKEHHS;

NPEACTAaBIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMCEHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSTENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaIbHOMN paboThI pu
peleHny y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboOThl, pacmpenensaTh BHIbI paboT, JOroBapUBaTHC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKHX JIIOJIEH;
y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.



3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlci08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELIEHUs 3a/1aui, BBIOMpATh CIIOCOO peLIeHus C yuETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEHCTBUH M MBICIUTENBHBIX TPOLECCOB, HX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECCa W Pe3yJbTaTa PELICHHUs MaTeMaTU4YeCKOn
3a/1a4y;

® IpeABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHMM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAaHHBIX, HAWJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHE pEe3yJlbTaTa LEIM U YCIOBUSAM, OOBACHATH INPUYUHBI
JOCTHUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[TpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3a/1a4.

OnepupoBaTb NOHATHSAMH: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIokKeHHe MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYTPaHHBIM Yroj, TpaHd [ABYIPaHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yroJl ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, MPAaBUIbHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHHUKOB (MHMpaMyAa; MpU3Ma, MPSMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Ui  Kiaccu(UKanuu
(BBIMYKJIBIE W HEBBIMYKJIblE MHOTOTPAHHUKH; IPAaBUJIbHBIE MHOTOTPAaHHHKH; MpPSAMbIE U
HAKJIOHHBIE NIPU3MBI, TapaJlIeICIUIIEAbI).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaXOX/I€HNE T€OMETPUUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTAaHAAPTHBIX MATEMaTHUECKUX



3a]]a4 Ha BBIYUCIICHHE PACCTOSTHUN MEXAY JBYMS TOYKAMH, OT TOYKH JIO TPSMOM, OT TOUYKH IO
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemath 3a1aun Ha HAXOKACHUE TEOMETPHUSCKUX BEIIMYUH 11O 00pa3IaM WK allfOPUTMaM,
MPUMEHSISI U3BECTHBIC AHAIMTUYECCKHEC METOJbI MPU PEIICHUU CTAaHAAPTHBIX MATEMATHUYECKUX
3a/lad Ha BBIYUCIICHHE YIJIOB MEXKIY CKPCIIMBAIOMIUMUCS TMPSIMBIMHA, MEXIY NpPSIMONH U
TUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMHU, IBYTPAHHBIX YTIIOB.

Bbrauciate 00bEMBI U TUIOIIAAHM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUPaMua) ¢
npuMeHeHHeM (pOpMyYIT; BBIYUCIISITh COOTHOIICHHS MEXKY IUIOMIAIIMU ITOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Biiekath, nmpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIHIO O TMPOCTPAHCTBEHHBIX
reOMETPHYECKUX (QUTYpPAX, TPEJCTABICHHYIO Ha YePTEkaX U PHUCYHKAX.

[MpumensaTp reomerpuueckue (akTbl Ui PENICHUS CTEPEOMETPHYCCKUX — 3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[TpuBOIUTE, TpPUMEpPH MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEaJbHBIC CHUTYAIlUU U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaJbHbIE CHUTYAIl[Md Ha S3bIKE TE€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENTH C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUU U TEOpeM,
anmapara anreOpsl; peniath NpakTUYeCKUe 3a7auu, CBI3aHHbIE C HAXOXKICHHEM FeOMETPHUECKHIX
BEJIMYKH.

11 KJIIACC

OnepupoBaTh NOHITUSIMHU: IMIIUHIPUYECKAS TOBEPXHOCTH, 00Pa3yOIIne IUITUHAPUIECKON
NOBEPXHOCTH; LMWIMHJP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccudumupoBars B3auMHOE pacmofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX TNl C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy U OMHCAHHBIN OKOJO
cdepsl; cdhepa, BMcaHHAS B MHOTOTPAHHUK HITU TETIO BPAIICHHUS.

BBIUUCIIATE COOTHOMIEHHUS MEXTY TUTOIIAISIMH TOBEPXHOCTEH M 00BEMaMHU TIOJJOOHBIX TEIL.

N3o6paxarh u3yyaemble (UTYpbl OT PYKHM M C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.



BrITIOTHATE (BBIHOCHBIC) INIOCKHAE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPaAX, MPEJACTABICHHYIO Ha YePTekKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHS BEKTOPOB U YMHOXCHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1aI0T.

[TpuMeHSTH TPaBHIIO TapaILICIICIHUITC .

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrol MEXKIY BEKTOPAMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M IIPOU3BEIICHUE BEKTOpPA HA YUCIIO, YTOJI MEXy BEKTOPAMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpIMHAT.

[MpumensaTp reomerpuueckue (akTbl Ui PENICHUS CTEPEOMETPHYCCKUX — 3ajad,
IPEIOIAraoIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pemratn HpOCTGfIIHHG TCOMECTPHUICCKUC 3aa4u Ha IPUMCHCHHUEC BECKTOPHO-KOOPAWHATHOT'O
MeTo/1a.

Pemratn 3aJa4yu Ha JOKas3aTCJIIbCTBO MATEMATHYCCKUX OTHOLIEHUH M HaX0XJICHUC
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJiropuT™MaM, MpuUMEHAA U3BCCTHBIC MCTOAbI IPU
pCLICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpuMeHsTh TpOCTeHIne MPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ad.

[IpuBoauTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATh PEAIBHBIE CUTyalUud U
MNPUMCHATH HN3YUYCHHBIC IIOHSATUSA B mponecce IIOUCKa peiCHuA MaTeMaTHU4YCCKHN
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallUUd Ha SI3bIKE TC€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C WCIOJE30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEeM,
anmapara anreOpsl; peniath NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJICHUEM I€OMETPUUECKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI
pecypchl
1 BBenenue B ctepeoMeTputo 10 2 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
IIpsiMBbIE M TUIOCKOCTH B IIPOCTPAHCTBE. Bbu6moreka [JOK
2 . 12 1 4
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 4 Bu6moteka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 3 bubmrorexa LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
5 M 11 1 4
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
& 1 2
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], pAaCCTOSTHUS U YTJIbl 4 1 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10
- 68 5 20

[TPOI'PAMME
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11 kaacce

N HaumenoBan KoauvecTBo yacoB DJIeKTPOHHbBIE
© | He pa3aesioB (uudpoBbie)
n/ Becer Kourpoasn = Ilpakruueck
U TeM o0pa3oBaTejibHbIE
I 0 ble padoThbI ue padboThbl
NMPOrpamMMblI pecypchbl
bubmuorexa [JOK
Tena
1 12 6 https://m.edsoo.ru/1c209
BpAaIICHUS
e37
bu6mmoreka [IOK
2 OOBEMBI TEN 5 1 2 https://m.edsoo.ru/1c209
e37
Bekrtopsl n bubnnoreka [JOK
3 KOOPIMHATHI B 10 1 5 https://m.edso0.ru/1c209
MIPOCTPAHCTBE e37
IT
o g:goiizlze’ bubaroreka [JOK
4 R ’ 7 1 4 https://m.edso0.ru/1c209
CUCTEeMaTH3aIl
y e37
WSl 3HAHUH
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 17
I[TPOT'PAMME

MMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IpAMasi, INIOCKOCTb
79 [TpuMeHATH aKCHOMBI CTEPEOMETPUHU U CIECJICTBHUS U3 HUX MIPU PELICHUN
' reOMETPUYECKHUX 3a0a4
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7.3

OHepI/IpOBaTB MNOHATUAMU: NAPAJUICIBHOCTh W MNCPINCHAUKYIAPHOCTD
MMpsAMBIX U IUIOCKOCTEH

7.4

7.5

7.6

KrnaccudunupoBaTs B3aMMHOE PaCIOIOKEHUE MPSIMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHITUSMHU: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJa,
pebpo IBYrpaHHOro yrija, JIMHEHHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIo yria

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKIIbIH

MHOTI'OI'paHHUK, QJICMCHTBI MHOT'OI'pPaHHHKA, HpaBHJ’IBHBIﬁ
MHOTI'OI'paHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIMpamMuja, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)

7.8

7.9

7.10

KnaccudumupoBaT MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
KJIaCCI/I(bI/IKaIII/II/I (BI)IHyKJII)IG n HCBBIITYKJIBIC MHOI'OIrpaHHUKH,
MMPpaBUJIbHBIC MHOI'OIPAaHHUKH, MPAMBIC W HAKJIOHHBIC IIPHU3MBI,
napauieIeuneibl)

OnepupoBaTb  HOHSTHUAMH: cexymas  IUIOCKOCTb, ce4yeHue
MHOI'OIPAaHHUKOB

OOBSICHATh NPUHLUIBl I[OCTPOEHHS] CEUYEHUH MHOTOIPaHHHUKOB,
UCIIONIb3Ysl METOJ CIIEI0B

7.11

Ctpouth ceyeHHs] MHOTOTPAHHHMKOB METOJOM CJIEJIOB, BBINOJIHSTH
(BBIHOCHBIE) IJIOCKHE 4YEpPTEXH W3 PUCYHKOB IPOCTBIX OOBEMHBIX
¢buryp: BU1 cBepXy, COOKY, CHU3Y

7.12

Pemarsn 3a/l1a41 Ha HAXOXKIACHNUEC rCOMCTPUICCKUX BEIIMYHH 10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHSAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIPpHU
pe€mi€CHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3aaad4 Ha BBIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUKHU OO pr[MOI\/'I, OT TOYKHU JO
IJIOCKOCTH, MEKAY CKPCHIUBAIOIHUMUCA ITPAMBIMU

7.13

Pemarsn 3a1a41 Ha HAXOXKIACHNUEC r’COMCTPUICCKUX BECIIMYHH 10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHSAA H3BCCTHBIC aHAIUTUYCCKHUEC MCTOJbI IPH
PEHICHUN CTaHAAPTHBIX MAaTEMATHYCCKUX 3a1a4 Ha BbBIYMUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMHA, MEXIY prIMOfI " IMJIOCKOCTBIO,
MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

7.14

7.15

7.16

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnMpampAa) C HOpUMEHEHHEeM  (GOpMyJ,  BBIYUCIATH
COOTHOILEHUS MEX/1Yy TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX
MHOTOTPaHHUKOB

OHCpHpOBaTL MNOHATHUAMU: CUMMCETpPUA B INPOCTPAHCTBC, LICHTP, OCh U
IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(DOPMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUrypax, MpEeACTaBICHHYIO Ha
YepTeKax U pUCyHKax




[TpuMeHsTH reoMeTpudecKre (GaKThl AJIs PELICHUS CTEPEOMETPUIECKUX

7.17 3ajjay, MPEAIOoJAaralolIMX HECKOJIbKO IIaroB pEIIEeHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJjaHbl B ABHOH popme
IIpuMeHATs mpocCTEHIIHEe IIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
7.18 KOMMYHHUKAIIHOHHBIE CHUCTEMBbI IPH PELIICHHH CTEPEOMETPUUECKUX
3aja4
719 [TpuBOANTE pUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U
' YKU3HH, PACIIO3HABAThH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsATh TOIYYEHHBIE 3HAHUA Ha MpaKTHKE: aHAJIU3UPOBATh
peanbHble CUTyallMM U IPUMEHATh M3yYEHHbIE MOHATUS B Ipolecce
IIOUCKA pELIeHUs] MaTeMaTU4ecKd C(OpMyJIUPOBAaHHONH NPOOIEMBI,
7.20 MOJIEJINPOBATh pealIbHble CUTYAIMH Ha A3bIKE T€OMETPUHU, UCCIIET0BATh
MOCTPOCHHBIE MOJIENI C UCTIOIH30BAHUEM T€OMETPHUUECKUX TOHATHI U
TeopeM, armapara areOpsl, pelaTh NPaKTHUYECKUE 3a7auu, CBI3aHHbIC
C HaXOX/ICHUEM I'€OMETPHUYECKUX BEITHIUH
11 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
o0pa3oBaTe/bHON MPOrpaMMbl cpeJIHero oouero 00pa3oBaHus
pe3yJabTara
6 I'eomerpust
OmnepupoBatb HOHSATHAMMU: LWIMHAPUYECKast IIOBEPXHOCTH,
6.1 o0pasyromye UWIMHAPUYECKOM MOBEPXHOCTH, LMJIMHAP, KOHUYECKas
' MOBEPXHOCTb, O0Opa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHHS
6.4 KnaccuguupoBaTb B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OnepupoBarh MOHATHSAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA,
6.5 BBICOTA CETMEHTA, IIIApOBO CIIOH, OCHOBAaHHE MIAPOBOTO CIJIOSI, BHICOTA
IIapOBOTO CJI0S1, IIAPOBOH CEKTOP
6.6 Bbuucnare 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TN BpalleHHs,
' TE€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy u
6.7 OIMCAHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaIlleHHs
6.8 BBIUUCIATE  COOTHONICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U

00BéMaMU TTONO0HBIX TEN




6.9

N306paxkaTh nzydaempie GUTYPHI OT PyKH U C IPUMEHEHHEM ITPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXKHU M3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaICHUS

W3Bnekarh, MHTEPHIPETHPOBATh M NPEoOPa3OBbIBaTh MH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTIypaX, MPeICTaBICHHYIO Ha
YepTekax U pucyHKax

[TpumeHATh reoMeTpudecKue (HaKThl IS PEIICHUS CTEPEOMETPUIECKUX

3a/1a4, MpearnoiaraloiuX HECKOJbKO IIaroB PEIIeHHUs, €CIIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BBINOMHATE TEHCTBUS CIIOKECHHS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
YMHO)KCHI/IH BeKTopa Ha 4ucClIo, OGT)HCHHTI), KaKNUMH CBOﬁCTBaMH OHUA
o0JazaroT

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpKU CJI0OKCHUHU BCKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YyroJll MEXIy BEKTOPaMH, CKALIPHOE IPOM3BEACHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxomuTh cymMMy BEKTOpPOB M NMPOM3BEIAECHHE BEKTOpa HA YUCIIO, YOI
MEX/1y BEKTOpaMH, CKaJSIpHOE MPOU3BEACHME, PACKIIAIbIBATH BEKTOP
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

3aI[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOPpANHAT

Pemate mpocreime TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPIAMHATHOIO METOAA

6.20

Pemrats 3aJa4yud Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIIEHUH U
HaXOXJACHUC T'COMCTPUICCKUX BCIIUYNH 110 06pa3uaM HJIK aJIrOpUTMaMm,
IIPUMCHSA HU3BECTHBLIC METOAbI npu PEIICHUN CTaHAAPTHBIX
MaAaTEMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE POTPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CHUCTEMBI IPU PEIIEHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
JKU3HH, PACIIO3HABATh IPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[lpuMeHsTH TONyYEeHHBIE 3HAHUS HA TMPAKTHKE: aHAIH3HPOBATH
peanbHble CUTyallUM M NPUMEHATh W3ydeHHBbIE MOHATUS B IpoLecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MO/JIIUPOBATh pealibHble CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIEJOBATh
MOCTPOEHHBIE MOJIENTU C UCTOIb30BAHUEM T€OMETPUUECKUX MOHATUN U
TEOpeM, almapara aiareopsl, pearb NpakTHYECKUe 3a/1a4M, CBA3aHHbIE
C HaXO0XJIEHUEM I'€OMETPHUECKUX BETUUNH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

7.1

1.2

7.3

I'eomerpus

OCHOBHBIE TOHSITHS CTEPCOMETPHHU. Tqua, npsAMasd, IJIOCKOCTb, ITPOCTPAHCTBO.
Ilousarue 00 AKCHOMATHYCCKOM IMOCTPOCHUU CTCPCOMECTPHUU: AKCHUOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHOoe pacnonoxkeHue npsAMbIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs OpAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: MapajuleNbHblE IPSAMbIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM, YroJl MEXKIy HpsIMBIMH B IIPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuleNpHbIX miIockocted. [lpocreiimne mnpocTpaHCTBEHHbIE (UIYpBl Ha
IUIOCKOCTH: TETPa’ip, KyO, mapajiesienumes], IoCTpOCHUE CeUeHUN

[lepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: HNEPIEHIUKYJIAPHBIE NPSAMBIE B
[IPOCTPAHCTBE, MpsAMBIE IAapauIeIbHbIE U IEPIEHAUKYISPHbIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY MHPSIMON H
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PAaHHOIO  yruja.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 IIIOCKOCTH, MMPOEKLIUs (PUTYpBI HA IIIOCKOCTh. [leprnenaAuKynsipHOCTh
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTER. Teopema o TpEx
MEePIEHIUKYIIAPAX

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHMKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npuU3Ma, TpaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MIPSIMO YT OJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: n-yrosnbHas nupamMuna, TpaHd U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMHU/IbI, IPABUIbHAS U
yced€HHass INHpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE
MHOT'OTPaHHUKH: IMOHATHE NMPABWIBHOTO MHOIOTPaHHUKA, MTPaBUJIbHASA NPU3Ma U
MpaBUJIbHAs MHpaMUJa, IMPABWIbHAS TPEYroyibHas NUPAMUAA W IPaBUIIbHBIN
TeTpasap, KyO. IlpencraBieHne o MNpaBUWIIBHBIX MHOTOTPaHHHMKAX: OKTadp,
noJeKa’p U ukocasapyrue CeueHus: IpU3Mbl U TUPaMUIbI

7.5

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  JJEMEHThl CHUMMETPHMM B IHpaMuJax, [apaulesICuIeax,
MIPAaBUIbHBIX MHOTOIPaHHUKAX




7.6

1.7

Brruuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOIl MOBEPXHOCTH U IIOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL, IUIOMIAlb
OCHOBaHMH, TeopeMa 0 O0KOBOM TOBEPXHOCTH MPSAMO¥ Mpu3Mbl. [Liomans 60KoBoM
IIOBEPXHOCTH M IOBEPXHOCTH NPaBUIBHOM NUpamMUAbl, TeOpeMa O ILIOUIAAH
yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

11 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

6.1

I'eomerpus

I_[I/IJ'II/IHI[pI/I‘leCKaﬂ IIOBCPXHOCTD, o6pa3y10nme HHHHHHqueCKOﬁ IMOBCPXHOCTH,
OChb HHHHHﬂpHHCCKOﬁ IMOBCPXHOCTH. I_II/IJ'II/IHI[pZ OCHOBaHMSI U OOKOBasf
IMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IIOIIAAb OOKOBOI M MOJIHOM IMOBCPXHOCTH

6.2

Konmnueckasi moBepXHOCTb, 00pa3yromue KOHHYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepxHOCTH. KOHYC: OCHOBaHUME U BepIIMHA, 00pa3yrolas
U OCh, IUIOWAAb OOKOBOW M TIONHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0Opa3yroIiue U BbICOTa, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cpeprl. Bzanmuoe
pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IUIoalb

cdepsl

6.4

6.5

N306paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BépTka UIMHIpA U KOHYCca

KOM6I/IHaL[I/II/I TCJI BpalllCHUSA W MHOTI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN
OKOJIO C(l)epLI, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpALICHUSA

6.6

[Tonarue o0 o6nEmMe. OcHOBHBIE CBOICTBAa 00BbEMOB Tei. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuiesienumnena u cieactsuss u3 He€. OO0bEM IuIMHApA,
koHyca. O0BEM mapa u miomaab chepol

6.7

6.8

[TonoGuble Tena B mpocTtpaHcTBe. COOTHOWICHHS MEXIy —IUIOIAASIMU
MOBEPXHOCTEN, 00bEMAMHU MMOOOHBIX TE

Cevenuss nwiMHApa (MapajuiebHO U MEPIEeHAUKYISIPHO OCH), CEUYEeHHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOAIIee Yepe3 BepIInHY), CeUYeHHUs I1apa

6.9

Bektop Ha miockoctd U B mpocTpaHcTBe. ClojkeHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEeHHEe BeKTopa Ha 4yuciio. Pa3noxeHne BekTopa 1o TpéM HEeKOMILIaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX €
IIPUMEHEHHUEM NIPABUJI AEUCTBUH C BEKTOpaMU

6.10

[IpssmMoyronbHas cucreMa KOOpAHMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YIol Mexay Bekropamu. CkalsgpHoe
IIPOU3BE/ICHNE BEKTOPOB. BhIunciaeHne yrioB MeXay NPSMBIMA M IUIOCKOCTSMM.
KoopauHaTHO-BEKTOPHBII METOA NPU PELIEHUH FEOMETPUUYECKUX 3a4a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELLEHUS 3a/ay;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKkCHMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPHU3HAK, J0KAa3aTEIbCTBO,
PaBHOCHUJIbHBIE (bOopMyITUPOBKHY; MIPUMEHSTH UX; yMEHUE
¢bopMmynupoBatb 00paTHOE U TMPOTHUBOIIOJIOXKHOE YTBEP)KICHUE,
NPUBOAUTh MPUMEPbl U KOHTPOPHUMEPBI, HCIOIB30BATh METOL
MaTeMaTHYeCKON MHAYKIMH; POBOIUTH JOKa3aTEeNbHbIE PACCYKIEHUS
IpU pPELIEHUH 3aJa4y, OLEHUBATh JIOTUYECKYIO IPABHIBHOCTD
paccyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSMH: MHOXECTBO,
MIOJIMHO’KECTBO, ONEpalMi HaJ MHOXKECTBaAaMH; YMEHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JJig ONHCAHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUW W MPH PELICHUH 337a4, B TOM YHUCIIE U3 IPYTrUuX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, IMKJI, Trpad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
OIUCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMHU; UCIIOIB30BATh Tpadbl MpU
pelIeHnn 3a1a4

YMeHue oneprupoBaTh MOHATUAMU: HATYypaJlbHOE YMCIIO, LEJI0e YHCIIO,
CTEIEHb C LEJIBIM IT0Ka3aTesieM, KOpeHb HaTypaibHOM CTENIEHH, CTENIEHb
C palMOHAJbHBIM IIOKa3aTeJeM, CTeNeHb C JEeHCTBUTEIbHBIM
MoKaszareneM, JiorapudM dUHciIa, CHHYC, KOCHHYC W TaHIEHC
MPOM3BOJIBHOTO YHCIA, OCTATOK MO MOAYIIO, PallMOHAIBHOE YHCIIO,
HpparoOHAJILHOC YHuCJIo, MHOXECTBA HaTypaJIbHBIX, I ECIbIX,
palrOHAaJIbHBIX, I[CI\/’ICTBI/ITCJ'H)HI)IX Yuceii; YMCHHUC HCIOJIb30BaATh
IIpHU3HAKHU JCIIUMOCTH, HanMMEHBITHH 061]114171 JACIUTEIb U HANMCHBIIIECC
of1iee KpaTHOe, aIrOpUT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pPAa3IUYHBIMU TO3UIMOHHBIMH CHUCTEMaMH CUHWCIICHUS; YMEHUE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBHIPAXKEHUN CO
CTENEeHsIMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATIBHBIX
BBIpa)I(eHI/Ifl; YMCHHUE ONICPUPOBATH MOHATHAMM: IMOCICAOBATCIBHOCTD,
apupMeTHUecKasi ~ TPOTPEcCHsi,  TeOMETpPHUEeCKass  Mporpeccus,
OecKOHEYHO yObIBarol[asi TeOMETpUYecKass MpOrpeccusi; yMeHHE
3a7aBaTh IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHbIX  (OpMyJd;  YMEHHE  OINEpUpPOBaTh  MOHATHAMHU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U anreOpamyeckas); yMeETb




MIPOU3BOIUTH apu(PMeTHIeCKue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJUTh  MPUMEPbl  HCIOJB30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpPUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3%3, omnpeaenuTeb
MaTpHUILIbl, TEOMETPUYECKHI CMBICI ONPEAeTUTENS

YMenue OIICPpHUPOBATH MOHATHAMU: pAllMOHAIBHBIC, UPPALUOHAJIBHEIC,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIecKre, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHE OIEPUpPOBATh
MOHATUSAMU: TOXKJIECTBO, TOXKJECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh ypaBHEHUS,
HCPABCHCTBA WU CHUCTCMBI C IMOMOIIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHUCTEMblI C IIapaMETpOM; IPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI AJId PCIICHUA MAaTCMATUYCCKUX
3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTe HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, UYETHOCTh (DYHKIMH,
MEPUOTUIHOCTD (DYHKIIMH, OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKIIMH, HAUOOJIbIIee M HAUMEHbIIIee 3HAYCHUS
GyHKIMM Ha TPOMEXKYTKE, HempepbiBHAS (DYHKIHMS, ACHMIITOTHI
rpaduka (yHKOMM, TepBas W BTOpas MNPOU3BOAHAS (DYHKIIHH,
reoMeTpUUecKuil U (pU3MUECKUil cMbIC TPOU3BOAHOM, TepBooOpa3Has,
OIpeNleNIEHHBIH MHTErpajl; yMEHHE HaXOAWTh AaCHUMITOTHI Ipaduka
(GyHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTelIbHOU
K rpaduKky GyHKIHU; YMEHHE HaXOIUTh MTPOU3BOJHBIE 3JIEMEHTAaPHBIX
(GyHKIWH; YMEHHE HWCIOJIb30BATh IMPOU3BOIHYIO Ui HCCIEIOBAHUS
(GyHKIMH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIIINE 3HAUCHUS (PYHKLNT;
CTpOUTh TpadUKd MHOTOWIEHOB C WCIIOJIb30BaHUEM  armapara
MaTeMaTHYECKOTO aHAJIH3a; IPUMEHSTh TPOU3BOIHYIO TSl HAXOXKACHUS
HAWIy4ylIero peleHusl B MPHUKIATHBIX, B TOM YHCJIE COLHUAIBHO-
HKOHOMHYECKUX U (PU3NYECKUX 3a/1a4axX; HaXOAUTh IUIOMIAIN U 00BEMBI
¢bury ¢ nMoMoIIb0 UHTErpaia; NPUBOAUTH MPUMEPbl MAaTEMAaTHUYECKOTO
MO/JIEIMPOBAHUS ¢ MOMOILBIO AU(depeHIInanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUSIMH: Tpaduk (QyHKIUH, oOpaTHas
GbyHKIMSA, KOMIO3ULUS (QYHKIMN, TUHEHHas (YHKUIUSA, KBaJpaTHUHAS
GbyHKUIMSA,  palMOHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUuS,
TPUTOHOMETpHUYECKHEe (DYHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢GyHKIMHU, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUHM;, yMeHHUe
CTpOUTH TpaduKU U3yYEHHBIX (YHKIIUH, BBITOIHATH NMPeoOpa3oBaHUs
rpadukoB (YHKIHMI, UCTIOIB30BaTh TpaQUKU ISl U3yYEHUS IPOLIECCOB
Y 3aBUCUMOCTEH, NP PELIEHUH 3a/1ad U3 JAPYruX y4eOHBIX IMPEIMETOB
U 3aJa4 U3 pealibHOM JKW3HM; BbIpakaThb (OpMyJiaMU 3aBHUCHMOCTH
MEX]y BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIMHA 115
peleHus ypaBHEHUH, HEpPaBEHCTB U 33a]1a4 C ITapaMeTpaMu; H300paxarhb




Ha KOOpPAMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUNM YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJla4M pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMYHBIMU U CEMEUHBIMU
(uHaHCAMH); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI 110 YCIIOBUIO 3a1a4, UCCIEI0BATh MOJIYYCHHOE PELICHUE U
OLIEHUBATh IPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIE CUTYyallMd HA SA3BbIKE MATEMATHKU; COCTABIIATH BBIPAXKCHUA,
YpaBHEHUsS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIIapara
anreOpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: cpelHee apudMeTHuecKoe,
Me/raHa, HauOoJiblllee ¥ HauMEHbIIee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa,; yMEHHE W3BIIEKATh,
MHTEPIPETHPOBAaTh MH(OPMAINIO, TPEACTABICHHYI0O B TaOMUIax, Ha
auarpammax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IIPOLIECCOB
W SBICHUH; TPEICTABISITh WHPOPMAIMIO C TOMOIIBIO TaOIUIl U
quarpamm; MCCIelI0BaTh CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCIE C
IPUMEHEHHEM TIpaUyecKuX METOJI0OB U 3JEKTPOHHBIX CPEJICTB;
rpadM4ecKyd HCCIIEOBaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO
JyarpamMm paccerBaHUs U JIMHEHHOW peErpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIY4aHOTO COOBITHS; YMEHHE BBIUUCISTH
BEPOSATHOCTh C HCIOJIb30BaHUEM T'paUUECKHUX METOJIOB; NMPUMEHSThH
(opMyJIBl CIOXKEHUS U YMHOXEHHsI BEPOSTHOCTEH, (popMyny MOITHOMN
BEpOATHOCTH, (opmyny bepHymin, kKomOMHaTOpHbIE (aKThl U
(opMysbl; OLIEHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEPUPOBATh MOHATHAMM: CilydaliHas BEIMYMHA, PpaCIpPEICIICHHUE
BEPOSATHOCTEM, MATEMaTUYECKOE OKUJAHUE, TUCTIEPCHS] U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUU paclpeiesieHus Hu
IJIOTHOCTA ~ PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacupeneneHnii; YMEHHME HCIOJb30BaTh  CBOMCTBA  M3Y4YEHHBIX
pacIpeneneHni 1uis peleHus 3aa4; 3HaKOMCTBO C IIOHATUAMU: 3aKOH
OOJNIBIIMX YHCENl, METOJbl BbIOOPOYHBIX HCCIIEAOBAHUM; YyMeHHUe
NPUBOAUTH TPUMEPHI TPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX, YMEHHE OIEPUPOBATH
MOHATUSAMM: COYETAHHWE, NEPECTAHOBKA, YHUCIO COYETAHHWW, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHbBIE
(akThl U pacCyXJeHusl JUIsl pelleHus 3a7a4; OLEHUBAaTh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJIATh BEPOATHOCTHYIO MOJENb U
HMHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT




YMeHue onepupoBaTh NOHATHUSMU: TOYKa, IMpsMas, IJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA yrjia, IUIOCKUHA Yrod,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIM Yroji, CKPELIUMBAIOLIUECS MpsSMBbIE,
NapajuiebHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, Yroi
MEXY MPSMBIMH, YTOJI MEXIY MPSMOM U TUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 INIOCKOCTH, PACCTOSIHUE MEXY
NPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh
IpU pELICHUH 3a7ad H3y4YeHHbIE (DAaKThl U TEOPEMBI ILUIAHUMETPHUH;
YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C INOMOUIbI0 I'€OMETPUYECKUX IMOHATUH U
BEJIMYMH, PelIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a7aun
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YMeHne onepupoBaTh MOHATHIMHU: IUIOMANb GUrypsl, 006EM GUTYpHI,
MHOTOTPaHHHK, TPABUIBHBII MHOTOIPaHHHK, CEYCHHE MHOTOTDAaHHUKA,
Ky0, mapaienenunesn, mMpu3Ma, nupamuja, Gurypa u NMOBEPXHOCTH
BpalleHUs, HWIMHIADP, KOHYC, Map, cdepa, IIomanb chepsl, MIomaib
MOBEPXHOCTU MHUPAMHUIBI, PU3MBI, KOHYCa, HWINHIpA, 00bEM KyOa,
IPSMOYTOJIBHOTO NapaJulelenuIesa, MMPaMuIbl, IPU3MBbI, [HIMHIpPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS] KOHYCa U LWIMHAPA,
napajulellbHble OCH WM OCHOBAaHUWIO, CCUCHME IIapa, IUIOCKOCTD,
Kacamomascs cdepsl, NUIMHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYECHHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpaIlleHHsI, WX CEYCHHUS, B TOM YHUCIIE C IOMOIIBIO DJIEKTPOHHBIX
CPeACTB; YMEHHE MPHUMEHSITh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENEeHUsT H3ydaeMbIX (QUryp,
BBIIBUTaTh THIOTE3bl O CBOMCTBAX W NPU3HAKAX T€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTb HWJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
kinaccuukanuioo (GUryp 1O pa3IM4YHBIM IPU3HAKAM, BBINOJIHATh
HEOO0XOIMMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHHS

YMeHue omnepupoBaTh IMOHATUSAMHU: JBHXKEHHE B IPOCTPAHCTBE,
napajiesIbHbIA MEPeHOC, CHMMETPHS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCIE B MIPUPO/IE,
HCKYCCTBE, apXUTEKType; UCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS
TIpHU pEIIeHUH 3a/1a4;, HaXOIUTh T'€OMETPUYECKHE BEIHYUHBI (JITHHA,
yToJ, TJIomaab, 00bEM) TPH PEIICHUH 3a1ad W3 APYTHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOMN KU3HHU; YMEHUE BEIYUCIIATH TEOMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIab, 00BEM, IIOMIAh MOBEPXHOCTH),
UCTOJb3ys HM3y4YeHHbIE (HOPMYJBI U METOJbl, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTH MUPAMU/IbI, TIPU3MBI, KOHYCA, IWIMHAPA, TIOMIAb CHEpHI;
00bEM Ky0Oa, MPSMOYTOJIBHOTO MapauleNlenurnesa, TMpaMuabl, TPU3MBI,
MWIMHIPA, KOHyca, IIapa; yMEHWe HaXOIUTh OTHOIICHHE OOBEMOB
MOJI0OHBIX QUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  IPSIMOYrOJIbHAas  CHUCTEMA
KOOPJAMHAT, BEKTOP, KOOPJAMHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpa IO
0a3ucy, CKaJlIpHOE MPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHUE, YTOJ
MEXIy  BEKTOpaMH; YMEHHE  MCIHOJIb30BaTh  BEKTOPHBIA U
KOOpJAMHATHBIA METOA Ul PELICHUs] T€OMETPUUYECKHUX 3a7ad M 3a1ad
JIPYTUX y4eOHBIX MPEIMETOB

VYMeHue BbIOMpaTh NOAXOAALIMM METOA M peLIeHUs 3aaui;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKHW B HU3YYEHUU IPHUPOIHBIX H
OOIIIECTBEHHBIX IPOLECCOB M SBIEHUH; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHUE IIPUBOAMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM
MaTeMaTUYECKON HayKH




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHKE

IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
Kon
1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEbIX YUCEl
12 Panmonanbhple  uncia. OOBIKHOBEHHbIE M JE€CATUYHbIE JApPOOHM, IPOLEHTHI,
OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypalbHOW cTereHu. J[eWcTBUs ¢ apu(pMETHYECCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenens ¢ 1enslM nokazatesieM. CTeNneHb ¢ pallMOHANbHBIM NoKa3areneM. CBoOMCTBa
' CTeNeHH
15 CuHyc, KOCHHYC W TAaHIEHC 4YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapru(MbI
JlelicTBUTENbHBIC YnCiIa. ApUPMETHIECKHUE OTIEPALUH C JCHCTBUTEILHBIMU YUCIIAMH.
1.7 [TpuGnuxEHHbBIC BEIYMCIICHUS, IPABIJIAa OKPYTJICHUS, TPUKHIIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHU I
1.8 [IpeobOpazoBanue BeIpaKeHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amanus QyHkiuu. ['papuk ¢ynkuumu. B3aumao oOpaTHBIE
' ¢yukuu. Y€rHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIMN
3.9 OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuumu. Hymm ¢yHkumn.
' [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.




Makcumymbl ¥ MHHUMYMBI (yHKIMH. HaunOonbinee M HauMeHbllee 3HAYCHHE
(GYHKIMN Ha TPOMEXYTKE

CrenenHas (yHKIUS C HATYPAJIBHBIM U LIETBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.

3.3 . .
CBoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukwu pa3psiBa. AcuMnTOTHI rpadukoB GyHKIHH. CBOKCTBA (YYHKIIHMHI, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX TPOIIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIe 3JIeMEHTAPHBIX (HYHKIUI
[IpumeHeHre TPOM3BOMHONW K WCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxneHne HanOOJbIIEro M HAUMEHbBINEro 3HaueHus (PyHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHosxecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 Koopannats! 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O IMTPOLLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
I'eomerpus. 10-11 knacc. Aranacsu JI.C., bByry3os B.®., u ap. M.: IIpocBemuienue.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
I'eomerpus. 10-11 knacc. Atanacan JI.C., byry3os B.®., u ap. M.: IIpocBenienue.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Oo0pasoBarenbHbIi mopTain «Poccuiickas 3aeKTpoHHas 1mkosa» http://resh.edu.ru/
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