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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOHOTro Kypca «I'eomeTrpusi» 0a30BOr0 YpPOBHS IS
oOywarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DeaepanbHOTO
rocyJapCTBEHHOr0 00pa30BaTENIbHOTO CTaHJapTa CPeAHEro o0Iiero odopa3oBaHus, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABISIEMbIX K MAaTEMATHYECKOMY
o0pa30BaHUI0, U TPAAUIMI pOCCUCKOro oOpa3oBaHus. Peanu3zaius MnporpamMmsl
oOecrieuynBaeT OBJAJACHUE KIIOYEBBHIMHU KOMIICTCHIIUSIMH, COCTABIISIOIMIMMH OCHOBY
JUIS. CaMOPa3BUTHUSI M HETIPEPHIBHOTO O00pa30BaHUSs, LIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIBLHOTO PA3BUTUS TUYHOCTU 00YyUaAIOUIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpPEOHEro O0OIIero
oOpa3oBaHus O00YCIOBJI€HA MPAKTHUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U
NPEAMETHBIX PE3YyJbTATOB OOYYEHUS TE€OMETPUM B HANPABICHHH JUYHOCTHOIO
pazButusa oOydaromuxcs, (opMupoBaHUs (PYHKIMOHAIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, M3y4Y€HUS OPYIHX y4eOHBIX AUCHMIUIMH. PazButue y 0Oydarommxcs
NPaBUIBHBIX MPEACTABICHUA O CYHIHOCTH M MPOUCXOXKICHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHMH PEATbHOTO W HACAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKOW HAYKOU SIBJICHUM U MPOLIECCOB PEAIBHOTO MUPa, MECTE TEOMETPUU B
CHUCTEME HayK U POJIM MaTeMaTHYeCKOr0 MOJEIMPOBAHUS B HAy4YHOM INO3HAHUM U B
IPAaKTHKE CHOCOOCTBYeT (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYallUXcCs, a
TAaK)K€ KayeCTB MBIIIJICHUS, HEOOXOAMMBIX JJId aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTCss OOHUM M3 0a30BbIX IMPEIMETOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHusA, TaK Kak O0OECIeunBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbIlUIEHUE, (QOpMUpPYEMOEe TpU H3YYEHUU OOYyHAIOIIMMUCS
MNOHSATUIUHBIX OCHOB T€OMETPUH U TIOCTPOCHUM LIETIOYKH JIOTHUECKUX YTBEPKICHUH B
XOJI€ pELIEHUsI TEOMETPUYECKUX 3a]1a4, YMEHUE BBIABUTATh U ONPOBEPIaTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIb3YIOTCS ITPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO LIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B IMPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTAX JEATEIbHOCTH desioBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €T0 COIMAILHOTO OBITHSA, (hOpMa OTpaKeHUs
OKpY>KaIoIller0 MHpPA, YCIOBHE YCIEIIHOIO MO3HAHUS U aKTMBHOIO NMPEoOpa3oBaHUs



NnencTBUTENLHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMH 0O0OpazamMu OObEIUHSET
pa3Hble BHABl Y4YEOHOW W TPYIOBOM JEATEIHHOCTH, SBJISETCS OJHUM W3
npo(ecCHOHANbHO Ba)XKHBIX KAayeCTB, MOITOMY aKTyaldbHa 3ajadya (popMUpOBaHUS Y
oOy4Jaronmxcss MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO
MBINJICHASI — CYIIECTBEHHOTO KOMITOHEHTa B TMOATOTOBKE K MPAKTUYECKON
JESATETLHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[lens ocBoeHuUst mporpaMmMbl yueOHoro Kypea «I'eomeTpusk» Ha 6a30BOM YpOBHE
oOyueHus — o0I1eo0pa3oBaTeibHOE W OOIIEKYJIBTYPHOE Pa3BUTHE OOYYArOUIUXCS
yepe3  oOecrieueHWe  BO3MOXKHOCTH ~ MPUOOpETEHUs U HMCHOJb30BaHUS
CHUCTEMATUYCCKUX TCOMETPUUCCKUX 3HAHUN W JEHCTBUM, CTICIU(PUIHBIX TEOMETPHH,
BO3MOYKHOCTH YCIICIITHOTO TPOAODKCHUS O0O0pa30BaHUS 10 CHEIUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE IMpeAHA3HAYEHA JIs
OOyJaronuMxcst CPEAHEH MIKOJIbI, HE MCTIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYyIHCHUN Ha
YPOBHE OCHOBHOTO o0OImIero ooOpa3zoBanus. Takum o00pa3om, oOydaromuecs Ha
0a30BOM ypOBHE JODKHBI OCBOWTH OOIME MaTeMaTUYECKHE YMEHHS, CBSI3aHHBIC CO
crenuuKoil reoOMETpUd W HEOOXOJMMBIE MJIs KU3HU B COBPEMEHHOM OOIIECTRBE.
Kpome 3Toro, oHM UMEIOT BO3MOXXHOCTh U3YYUTh T€OMETPUIO OoJiee rTy0oKo, €CiiH B
TaTbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYSCKMX 3HAHHSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTi>keHne 1M OCBOCHHUSI MPOTpaMMBbI  OOECTIEUMBAECTCS  pPEIICHUEM
COOTBETCTBYIOIUX 3a/1a4. [[propuTeTHRIME 3a71a4aMi OCBOCHHUSI Kypca «['eomeTpum
Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (opmMupoBaHHE MPEACTABICHUS O TECOMETPUN KaK YaCTH MUPOBOM KYJIbTYPbI

¥ OCO3HAHME €€ B3aMMOCBS3U C OKPYKAIOIUM MHUPOM;

e (opmMupoBaHHUE MPEACTABICHHUS O MHOTOTPAHHUKAX U TeJaX BPAIICHHS KaK O
BOKHEUIITUX MAaTEMaTUYECKUX MOJIETIAX, TO3BOJISIONIMX OINMUCHIBATh H
M3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIEro MUPA,;

o (opmMupoBaHHEe yMEHHUS pacro3HaBaTh Ha YEPTEKaxX, MOJEIAX U B peaTbHOM
MHpPE MHOTOTPAaHHUKH W TeJa BPAIICHHUSI,

e OBJAJCHUE METOJAMH PEIICHUS 3aJa4 Ha TMOCTPOEHUS Ha HM300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHMe yMEHHS ONEPUPOBATH OCHOBHBIMH  IOHSATHUSAMH O
MHOTOTPpaHHHKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aj7a4; (OpMHpPOBaHUE
YMEHUS TIPOBOJIUTH HECJOXKHBIE JOKa3aTeIbHBIE PACCYKIICHUS B XOJC
pEIICHHS CTEPEOMETPUUECKHUX 3a/1a4 U 33]71a4 C MPAKTUUECKUM COJIEPIKaHHUEM;



e pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH O0ydaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIIIJICHUS;

e (opmupoBaHHE (PYHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHHU:
YMEHHUE PACIO3HABATh MPOSIBICHHUS T'€OMETPUUECKUX MOHATHNA, OOBEKTOB H
3aKOHOMEPHOCTE B pEalbHBIX JKU3HEHHBIX CHUTYALMSIX U MPU H3YUECHUH
OpyruxX  ydeOHBIX  IPEIMETOB,  MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIHpPOBaTh UX Ha SI3bIKE T€OMETPUM U CO3/1aBaATh
IreOMETPUUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIM T€OMETPUYECKUI amnmapar
JUISL pelIEHUs NPAKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad, HWHTEPIPETHPOBATH U
OLICHMBATh MOJy4YECHHBIE PE3YJIbTATHI.

OTINYUTENBHOM OCOOEHHOCTBIO MPOrPaMMBbl SIBISETCS BKIIIOUEHUE B KYpC
CTEPEOMETPUH B HAyaje €ro M3ydeHus 3a7ad, pelIacMbIX Ha YPOBHE MHTYUTHBHOIO
MO3HAHUSA, U OINpPEACIEHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOIO U MPOCTPAHCTBEHHOTO  MBIIIJIEHUS,
CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K AaJIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Tpennourenue OTHAETCS HATISAAHO-KOHCTPYKTUBHOMY METOJY OOYy4YeHHs, TO
€CTh TEOPETUYECKME 3HAHMS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JIEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
YYAIIUXCS B KypCce CTEPEOMETPHUM IPOBOJUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHUe
IPOCTPAHCTBEHHBIX 00pa30B M 3a/Jay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a IPOBOAUTCS C OMOPOI Ha HAIJIAIHOCTD, @ OTIEPUPOBAHUE
0o0pa3oM — B YCJOBHUSIX OTBJIEYEHHUS OT HAIISIAHOCTH, MBICIEHHOTO M3MEHEHHS €ro
MCXOJTHOTO COJIEPIKaHMUSI.

OcHoBHbIE conaepkarenbHble JHUHUU Kypca «['eometpum» B 10-11 knaccax:
«MHororpanaukmn», «IIpsiMble W TIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHUs»,
«BekTopsl 1 KOOpPAMHATHI B MPOCTPAaHCTBE». DOPMHUPOBAHUE JIOTUUYECKUX YMEHUI
pacnpenensieTcss He TOJBKO MO COJAEPKATENbHBIM JIMHUSIM, HO M MO rojaM o0y4eHus
Ha ypPOBHE CpPEeIHEro 00I11ero 00pa3oBaHusl.

ConmepxaHnue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM
OCBOEHHUS paboyeil mporpaMMbl, pacrnpeAeN€éHHbIM MO TrojaM  OoOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIAJIEHUE T€OMETPUUECKUMU TOHATUSIMHU
Y HaBBIKAMH OCYIIECTBIISIOCH MOCIIEOBATENBHO U MOCTYNMATENbHO, C COONIOACHUEM
NPUHLINIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYIO0 CHCTEMY
reOMETPUYECKUX MPEACTaBICHUIN 00yUaromMXcsl, pacupss U yriryonsis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydyenue reometpum oTBOAUTCA 2 daca B Heaento B 10 kmacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; IoCTpOeHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY NpsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAUKYJISIPHOCTH  ABYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBI
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHupaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL.
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPAMUBI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTO0OHBIX TE.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMmOuHnanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u 1maomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBEe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU C BekTopamu. I[IpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalsSIpHOE MNPOU3BEJCHHE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOr0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peLIeHN, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; WHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MaT€MaTHYeCKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHWM BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMAIBLHON
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJIEJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JII Pa3BUTHS IHMBHJIW3AIMU; OBJIAJCHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMBbI YYEOHOTO TpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oeticmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHIECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMymupoBaTh U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, MpodiemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECcCca, a TaKKe BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO U3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIECHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HUCHOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3yJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATHUSAMH: TOUKA, IPsIMasi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccuduimpoBath B3aMMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, TapaJUIeICTUIICbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
aNITOPUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUMCICHUE PACCTOSHHUA MEXIY ABYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~ MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyja) ¢ MOpUMEHEHUEM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATs MpPOCTEHINNE NPOrPAMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHWS HA IPAKTUKE: AaHAJIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITO0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOPEM, anmnapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHWK, BIHUCAHHBIK B chepy U
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE MNPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOIBKO IIArOB PEIIECHUS, €CIIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh TMOCTPOCHHBIE MOJIEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L Brezetiite b cTepeomeTpitio 10 https://m.edso0o.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 Vsl MeXay NpsSMbIMU U IIJIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpantic https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
6 9 1
OOBEMEI MHOTOrPaHHHKOB https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CeUEHHUs], pACCTOSIHUSA U YTJIbI 4 1 bubmorexa HOK
P ' P Y https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 Tena paieriits 12 https://m.eds00.ru/1c209e37
N bubmuoreka [IOK
2 1
OOEMb! Ten > https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bu6nmorexa LIOK
crucTemMaTu3alurs 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero odopasoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMH: TOUKA, MPsAMasi, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEIICHUU
' TreOMETPUYECKUX 3a/1a4
23 OrnepupoBaTh TOHATHSAMHU: TMAPAUICTBHOCTE W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
24 KnaccudunupoBaTs B3auMHOE PACIONIOKEHHE MPSIMbIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YToJl, TPaHU JBYTPAaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIA YroJl IBYTPAHHOIO YIJIa, TpajayCHas
Mepa JABYTPaHHOTO yria
5 OrnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBINA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
24 Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (TMHpaMuia, MPU3MA,
' MIPSIMOYTOJIHHBIN MapajuieTIenuIe, Kyo)
KnaccudunupoBaT  MHOTOTPaHHUKH, BbIOMpass OCHOBaHHUS s
28 kinaccuukanuu  (BBIMYKJIbIE W HEBBIYKIbIE  MHOTOTPaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TPSAMbIE W  HAKJIOHHBIE IPU3MBI,
napauie’Ieuneibl)
- OrnepupoBaTh MOHSTUSIMU: ceKyImias MJIOCKOCTH, ceueHue
' MHOT'OIPAaHHUKOB
210 OOBSICHATh  TPUHIMUIBI  MOCTPOCHHUS  CEUYCHWH  MHOTOTPAaHHUKOB,
' UCIIOJIBb3YSl METOJI CIIEA0B
211 CTtpouTh ceueHHsT MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBITIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUECKUX BEIMYMH MO oOpas3nam
WM QIrOPUTMaM, IMPUMEHSS W3BECTHHIC AHAJIUTUYECKUE METOAbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3a4ad Ha BbIYHCICHUE
pPacCTOSAHUN MEXKJy ABYMSI TOYKAaMH, OT TOYKH IO NPSMOM, OT TOUKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIUMHUCS ITPIMBIMUA

7.13

Pemiats 3a1a41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
HIIW aJIrOpUuTMaM, IPUMCHASA HU3BCCTHBIC AHAIIUTHYCCKUC MCETOAbI IIPpHU
pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKpCIIUBAOIIMMHCA IPAMBIMH, MCXKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Bbruucnare 00BbEMBI M IUIOIAJM MOBEPXHOCTEH MHOIOIPaHHHMKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM (OPMYJI, BBIUUCIISITH COOTHOLICHUS
MEXTY IUIOIIASIMU IIOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IINIOCKOCTb CUMMCTPHUHA (1)I/IprBI

7.16

W3Bnekatpb, MpeoOpa3oBhIBATh M WHTEPIPETHPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEICTaBICHHYI Ha

YepTekKax U pUCyHKax

7.17

[TpumensTh reoMerpuueckue (hakTbl A PELIEHUS CTEPEOMETPHUUECKHUX
3a/1a4, NPEAIONAralluX HECKOJIbKO IIAroB pEILICHHs, €CIU YCIOBUS

MIPUMEHEHHUS 33/1aHbI B ABHOU popme

7.18

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbBIC CPEACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

7.19

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX SaKOHOMepHOCTCﬁ B IIpUpOJAC U

JKHU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

7.20

[TprMeHsITh MOTyUYeHHbIE 3HaHUS HA IPAKTHKE: aHAIM3UPOBATh peabHbIe
CUTyallUl M MpPHUMEHITh HW3Y4YECHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKU chopMyIUpOBaHHON po0JIeMBl,
MOJIEJIMPOBAaTh PEAIbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIENHM C HCMOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U
TEopeM, arnmapara ajareopsl, pelaTh MpaKTUYECKHe 3a7a4ul, CBI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEIIMYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIHe
6.1 IWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHHYECKas IOBEPXHOCTb,
' oOpasyionife KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAILICHHS
6.4 KinaccudumupoBars B3aUMHOE PacofiOKeHUE CPEPhI U MIIOCKOCTH
OnepupoBaTh MOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbuuciate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalCHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIN TEJI0
BpaLCHUS
6.8 BBUUCIIATE  COOTHOIICHWST MEXIy TUIOMAASIMU ITOBEPXHOCTEH U
' 00BbEMaMU MOAOOHBIX TeI
6.9 N306paxarh n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpalCHUs
W3BnekaTh, MHTEPIPETUPOBATh M TpeoOpa3oBHIBaTH HH(DOPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHUsS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAralolIuX HECKONLKO IIArOB PELIEHHs, €CIAH YCIOBHS

MIPUMEHEHUS 3a/1aHbI B SIBHOU opMme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonaaTs ,HCfICTBHfI CJIIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXXCHH BCKTOpa Ha YHCIIO, O6’bHCHHTB, KaKUMH CBONCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKCHNU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroial MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEL

6.17

Haxoauth CyMMy BEKTOpOB M IIPOU3BEACHHUE BEKTOpA HAa YUCIO, YToJl
MEXy BEKTOpaMHM, CKaJIIpHOE NIPOU3BEICHUE, PACKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3ala4d Ha JIPHUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKHUX BCIWYHUH I10 o6pa3uaM WK aJIrOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHJAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMmeHsTh mNpocTEllINe MpPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

HpI/IBO,Z[I/ITB MMPpUMEPBI MATEMAaTUUCCKUX BaKOHOMepHOCTeﬁ B IIpupoac nu

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNy4EHHBIE 3HAHMWS Ha IPAKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyallUd U NPHUMEHATh HM3Yy4YCHHBIC IOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJEIN C HCIIOIB30BAHUEM I'€OMETPHUYECKUX MOHATHA H
TeopeM, armnapara ajareOpbl, pemars MPakKTUYeCKUe 3a/1a4M, CBSI3aHHBIE C

HaXO0XXIACHUEM I'€COMCTPHUICCKUX BEJIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

1.2

B3aumHoe pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajUlelibHble MpsIMblE B  IPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSIMBIX, MAPAICNbHOCTh MPSMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJll MEXIy MpsSMbIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapasuiebHble MIIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphI Ha IUIOCKOCTH: TETpadp,

KY6, mapauiCjICIuIca, IoCTpoCHUC CeueHH I

7.3

[lepneHaAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NIPAMBIC MTAPAJIJICIBbHBIC U ICPICHANKYJISAPHBIC K IJIOCKOCTH, IIPHU3HAK
NEePHEHANKYISIPHOCTH MPSIMOM U IIIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYISIPHON
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSIMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yTroJ, JMHEHHBI yroia AByrpaHHoro yria. llepneHaukynssp wu
HAKJIOHHBIC: pPaCcCTOAHHUE OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUE OT HpSIMOfI a0
TUIOCKOCTH, MPOEKIHs (PUTyphl HAa TIOCKOCTh. [lepHeHIuKyISIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYJISAPHOCTH  JIBYX  IUlockocte. Teopema o Tpéx

MNEPNCHAUKYJIISIPAaxX

7.4

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE W
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsSMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroIbHBINA TapauIeICIINIIE
u ero cBorctsa. [Iupamuaa: N-yrogpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MHUPaMM[IbI, NPaBUIbHAS U yCeYEHHAs MUpaMUJA.

3IIeMEHTBI INpuU3Mbl MW IMHPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OT'paHHUKH: TIOHATHE




MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPABWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUAA U MPABMWIBHBINA TeTpasap, KyO. [Ipeacrainenune
O TMpPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKa’dAp U urocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MUPAMUJIAX, MapajlieenuIe ax, MpaBuibHbIX

MHOTI'OIrpaHHHUKax

7.6

Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOM ITOBEPXHOCTH U TIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]Ib
OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH NMPsMOI mpu3Mbl. [lnomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHJbl, TEOpeMa O IUIOLIaIu

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COleP:KAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH IMOBECPXHOCTD, O6paSYIOH_II/IC I_[I/IHI/IH,Z[pI/I‘leCKOI\/’I MOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolas U och, TIIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHHMeE W BeplInHa, 0Opasyromas U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, Iouaab NoBepXHOCTH cheprl. Banmuoe

PAacCIOJIOKCHHUEC C(l)epLI N IIIIOCKOCTH, KacaTClibHasA IINIOCKOCTb K C(bepe, miomanab

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIA

okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstre 06 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapayvienenunena u cieaActBuss u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM mapa u Tionaab chepsl




[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY  IUIOMIAIIMU

o7 MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenust nunuHApa (MapajuiesibHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILUHY ), CEUSHHUS 11apa
BekTop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHO)eHuEe BeKTopa Ha uyucio. Pas3nokeHne BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BekTOpa.
6.10 [Ipocreiimne 3amadyn B KOOpAMHATAX. YTod Mexay BekTtopamu. CkalsipHOE

IIPOU3BCACHUC BCKTOPOB. Brranciaenue YIUIOB MCXKAY MNPAMBIMH H IINIOCKOCTSMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pPe3y/JbTATaM O0CBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CpeAHero 0011ero
TpeOoBaHusl o0pa3oBaHust

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU pELICHUs 3ajady;
yMmeHue (opMyiupoBaTh U ONEPUPOBATh IOHATHSMHU: OIpEIeIICHHE,
aKCcuoMa, Teopema, CIEICTBUE, CBOICTBO, IPU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKHU; IPUMEHSATh UX; YMEHHE (OpMyIUpOBaTH
oOpaTHOe U TNPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
MIPOBOAMUTH  JIOKa3aTeJIbHbIE PACCYXAECHMSI IMpU pPEIICHUU 3aj]ad,
1 OLIEHUBATh  JIOTMYECKYI0 IPAaBWIBHOCTb  PACCYyXJIEHHUH;  yMeHue
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLlUU HaJ
MHOXKECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JJis OIMCaHUs pealbHbIX MPOLIECCOB U SBJICHUHN U IIPU PEUICHUU
3aJa4, B TOM 4YHCIE M3 JPYTHX YYeOHbIX NPEIMETOB; YMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh TI'padbl pPa3TUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMmenue ONEeprUpOBaTh IMOHATHAMHU: HATYpaJIbHOC YHCJIO, LEJI0C€ YHCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTeJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C pallnOHaJIbHBIM IIOKa3aTeCJieM, CTCIICHb C HCﬁCTBHTCHBHLIM
IIOKa3aTeciieM, norapn(bM qucia, CHUHYC, KOCHHYC N TaAHI'CHC
MMPOU3BOJIBHOI'O YHCIA, OCTATOK IIO MOAYJI, paluOHAJIBHOC YHCIIO,
HppauoOHAJIbLHOC YqHuCJIo, MHOXKECTBa HaTypaJIbHbIX, OECIIbIX,
2 pallnOHAJIbHBIX, HCﬁCTBHTeHBHLIX YHUCCII, YMCHHUEC  HCIIOJIb30BATh
IMpU3HAKHU OCIUMOCTH, HauMEHBIIHI O6IHHI>1 JACIIUTCIIb U HAaNMMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBKJ’II/I)Ia Ipu pCHICHUHA 3aJia4; 3HAKOMCTBO C
Ppa3siInIHbIMHU MO3MITHOHHBIMH CUCTEMaMH CUHCIJICHHUA, YMCHUE
BBITIOJIHATh BBIYMCIICHHUE 3HAUCHUU W HpeO6p330BaHI/I$I BI)Ipa)KeHI/II\/’I co
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I}I ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPUPOBATh MHOHATHSAMU: IOCIEI0BATEIbHOCTD,




apupmeTHyecKast Iporpeccus, reoMeTpuyecKkas nporpeccus,
OeCKOHEUYHO yObIBaroIlas TeOMETpUYECKass IMPOrpeccHs; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJLYJIb U apI'yMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4YHcell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHCIIAMH; IMPUBOIAHUTH
IpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  ONEpPUpOBATH
MOHATHSMM: MaTpuna 2x2 u  3X3, oIpeaenuTeslb  MaTpULbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICII OIIPEACIIUTEIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIEC, UPPALUOHAIBHBIE,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMbBl; YMEHHE OIEpUPOBATH
MOHATUSIMU: TOKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YPABHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pelaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBbI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YPABHEHUS, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUsS MAaTeMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLIUS, YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJblllee U HaUMEHbIlee 3HAYEHUS
(yHKIIMU Ha MPOMEXKYTKE, HENpepbIBHAsA (PYHKIIUS, aCUMITOTHI Tpaduka
¢GbyHKUMHU, TIepBas ¥ BTOpas MPOU3BO/HAS (YHKIMH, T€OMETPUUYECKUH U
(¢u3nuecKkuii CMBICI TPOU3BOJHON, IEpPBOOOpa3Has, ONpeaAesIEHHBIN
UHTETpaj; yMEHHE HaXOJIUThb ACUMOTOTHI Trpaduka (QyHKUUH; YMEHHE
BBIUUCIISATh HPOU3BOJHBIE CYMMBI, IPOU3BEACHUSA, YAacCTHOTO U
KOMIO3ULMHU (YHKIUN, HAXOJUTh YpPaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIMU; yMEHHE HAaXOJIWUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKLMIA;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO s HCCIeNOBaHUA (DYHKIU,
HaxXOJUTh HAuOONbIINE W HAUMEHbIINE 3HauYeHUs (DPYHKUMH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM amapara MaTeMaTH4ecKOro
aHaJlM3a; TNPUMEHSATh TPOU3BOJHYIO I HAXOXKJEHHUS HaWIy4dIlero

peuicHrd B IMPUKIAJAHBIX, B TOM YHCJIC COUHUAJIBHO-3KOHOMUYCCKHUX H




(dbu3MYecKuX 3a1avdax; HaXOAUTh TUIOMIAAN M O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBO[[I/ITb HpI/IMepr MaTEeMaTHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

oMouIbI0 Qg depeHnanbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, oOOpaTHas
GbyHKIMSA, KOMIO3UIUSA (YHKUWH, JIMHEHHAas (QyHKIHS, KBaJpaTU4Has
byHKUHA, panMoHaIbHasI byHKUHA, CTEIeHHas byHKUM,
TpUrOHOMETpHUUYeckre  (QyHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, [OKa3aTelabHas M Jorapugmuueckas (QyHKIMH; YMEHHE
CTpOUTH TpapUKH HM3YUYCHHBIX (YHKIUH, BBIIOJIHATH MPEOOpa3OBaHUS
rpaduKoB (GYHKIMH, UCIIOJIB30BaTh I'paMKH AJIs U3yUEHHs IPOLIECCOB U
3aBUCUMOCTEH, MpU pEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peallbHOW >KU3HU; BBIpAXKaTh (JOpMYJaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMHU; UCIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH IS
pelleHys ypaBHEHH, HEpaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOPJAMHATHOM IIOCKOCTM MHOXECTBA PEIICHUH YpPaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
IPOLEHTHI, JIOJIM U YaCTH, HA JBUXKEHHE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 33J1aui U3 00JIaCTH yIPaBJIEHUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/layM, MCCIEN0BaTh IIOJYyYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJEIUPOBATH
peanbHble CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIIE0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM aIlapara

ayreOpbl, HHTEPIPETUPOBATh MOJYyYSHHBII pe3yabTaT

YMeHue oneprupoBaTh NMOHATUAMU: cpeliHee apudmMeTHueckoe, MeuaHa,
HauOoJblllee W  HauUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApPTHOE OTKJIOHEHHWE 4YHCIOBOrO HaboOpa; yMEHHe U3BJeKaTh,
MHTEPIPETUPOBaTh MH(OPMaLMIO, MPEACTaBIEHHYI0 B TaOnuIax, Ha
Jauarpammax, rpadukax, OTpa)xarollyio CBOMCTBa peabHBIX MPOLECCOB U
SIBJIEHUH; MPEACTaBIATh HH(OPMALIHMIO C TOMOIIbIO TAOJIUI U IUArpaMM;
HCCIEA0BaTh CTATUCTUYECKUE IAHHBIC, B TOM YHCIE C IPUMEHEHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CPEACTB; Trpaduuecku

nucciacagoBarb COBMCCTHBIC Ha6J'IIOI[eHI/IH ¢ I[oOMOHOIbIO  JuarpaMm




paccerBaHMs U JUHEUHOM perpeccun

YMeHue onepupoBarh MOHATHSAMU: CIYyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
(GOpMyJIBI CIIOKECHHSI M YMHOXKCHHUS BEPOSTHOCTEH, (OpMyIy MOIHOM
BEpOSTHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATHSMH: Cy4aiiHas BeJNWYHMHA, paclpeieseHe BepOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHE
CIIy4aiilHOM BENWYMHBI, (YHKUUU pacOpelesieHus ¢ IUIOTHOCTU
PaBHOMEPHOTO, MOKAa3aTeIbHOTO W HOPMAJIBHOTO paclpeesieHHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpefesieHudl Juis
pelIeHrs 3aJla4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEIOBAaHUN; YMEHHE NPUBOIUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIUX YHCENl B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCII0O COYETAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; yMmeHWHE
MIPUMEHITh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS AJIS PEIICHUs 33/1aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISTh

BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘IGHHLIfI pe3yiibTaTt

YMeHne omnepupoBaTh INOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIria, IUIOCKUH yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPELIMBAIOIIMECS IIPSIMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYJIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIYy MNPAMBIMH, YTOJ MEXIYy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
MIPSIMBIMH, PACCTOSIHUE MEXIY ITUIOCKOCTAMH; YMEHUE UCIIOJIb30BATh IIPH
peleHnH 3aad U3yueHHbIE (PAKTBHI M TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IOHATHH H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh HMOHATUAMHU: IUIOWAAb (QUTYpbl, 00bEM (UTYPBHL,
MHOTOTPaHHUK, MPaBUIbHBIM MHOTOTPaHHHMK, CEUEHHUE MHOIOIPAaHHUKA,
Ky0, mapajuienenunesa, npusMa, OUpaMuia, (Gurypa M MOBEPXHOCTH

BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepbl, MmIomaib




MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHYycCa, IWIMHIpa, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TapaJljiesienuIeaa, MUpaMHUabl, NPU3MbI, LWIMHIPA,
KOHYycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUs KOHYCAa M LIMIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpALIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(dhopMynupoBaTh ONpeNeIeHUs U3y4aeMbIX (UTyp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBax W IMpPHU3HAKAX T'€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WU
OlpoBepraTb HUX; yMEHHE NPOBOAUTH Kiaccuukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOJMMBIE TOTOJHUTEIbHBIE

IIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHATUSIMH: JBH)KEHHE B TPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE (QUTYpPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXUTCKTYype; HUCIOJIB30BaTh TI€OMETPUUYCCKHE OTHOILICHHS
MpU PEIICHUH 33]a4; HAaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (IJIMHA,
yroj, IUIOIIAAb, OOBEM) MPH PEUICHUU 3aJa4 W3 JAPYTHX YYeOHBIX
MPEIMETOB M U3 PEANbHOMN KH3HU; YMEHUE BBIYUCIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJd, TUIOHIaAb, O0BEM, IUIOIIAb TOBEPXHOCTH),
WCIIONIb3YsT HM3ydeHHBIC (OPMYJBI M METOMABI, B TOM YHCIE: ITUIOIIAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, IUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIe a, MUPaMUIbI, TTPU3MBI,
HWIMHIpPA, KOHyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp

12

YMmenue OIICpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKIAY
BCKTOpPAaMH; YMCHHC HUCIIOJIB30BATh BCKTOpHLIfI n KOOpI[HH&THLIﬁ METOJ
AJid  pCHICHUA TCOMETPUUCCKHUX 3aJad W 3aJad JPYyrux yqe6HBIX

npeaAMETOB

13

YMmenue BLI6I/IpaTB NOAXOASAIIMHA METOd  JIs pelmiCHusd 3aJaydu,




IIOHMMAaHWE 3HAYMMOCTH MATEMaTUKA B HW3YYCHHHM NPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SABJICHHWI; YMEHHE pPAaCIO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku 1eaIMMoCcTH HesbIX Yncel

19 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JECATHYHBIE JApoOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOH cTemneHu. JlelicTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienpIM nokaszaresneM. CTeneHb ¢ palMoHalbHbBIM N0Ka3aTeneM. CBoiicTBa
- CTETICHU

15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnynple U HaTypaiIbHbIEC JOTapuUPMBbI

JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BEIYMCICHUS, TPABUJIa OKPYTJICHHUS, IPUKHUIKA M OLIEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuyeckue ypaBHeHHUs

2.4 [Toka3zarenbHble U JOrapupMUUEcKre ypaBHEHHS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUILIbl

3 DOyHKINUH U TpaPuKH
31 Oynkuus, cnocoObl 3amanust (yHkouu. I'paduk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKumn
OO6nactp ompeneneHUuss W MHOXECTBO 3HaueHWil Qynkuuu. Hymum ¢yHkumu.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
' MakcumyMbl ¥ MHHUMYMbI (GyHKiud. Haumbonblnee M HauMeHbIee 3HAYECHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMnTorel TpagukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (DYHKUUI Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxieHne HauOoJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMbI€ U TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHUKU




7.4

Tena u MOBEpXHOCTH BpaICHUS

7.5

KoopauHnatsl 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u nip.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka IJOK
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