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MNOACHUTEJBHAS 3AIIUCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIIMKA POCCHHCKOTO OOpa30BaHMS.
Peanmauml MporpamMmaI OGCCHC‘II/IBaeT OBJIAJICHUC KIIOYCBBIMHU KOMIICTCHIMAMH, COCTABIAIO-
IIMMHU OCHOBY JUIsSi CAMOPa3BUTHS M HETIPEPBIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOLIEKYIbTYp-
HOTO, JINYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHS JIMYHOCTH OOYUYAIOIIUXCSI.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMETpUH Ha YpOBHE CpelHero obumiero oOpazoBaHus 00y-
CJIOBJICHA MPAKTHYECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00ydYe-
HUSl TEOMETPHUU B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHs OOydarommxcs, GopMupoBaHuUs (yHK-
[IUOHATLHOW MaTEeMAaTUYECKOW TPAMOTHOCTH, U3YUCHUS IPYTUX YIeOHBIX TUCHUIUIHH. Pa3zBurne
y 00y4aromuXcsi IPABHIBHBIX MPEACTABICHUHN O CYIIIHOCTH U MPOUCXOXKICHUN T€OMETPHUICCKHIX
a0CTpaKIKii, COOTHOIICHHH PEAIbHOTO U WJCATBHOTO, XapaKTepe OTPaKEHUS MaTeMaTHYECKOU
HAYKO# SIBJICHHI U MPOIECCOB PEAIbHOTO MHUPa, MECTE TEOMETPHH B CHCTEME HayK U POJIM Ma-
TEMaTHUYECKOT'0 MOJICITUPOBAHNS B HAYYHOM MO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBa-
HUIO HAyYHOTO MHUPOBO33PCHUS YYalIUXCs, a TAKKEe KA4eCTB MBIIUICHUS, HEOOXOIUMBIX ISt
aJIanTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBnseTCS OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CpelHEero obuiero oopa-
30BaHMUS, TaK KaKk 00ECIIeYnBaeT BO3MOXHOCTh M3YYCHHS KaK JUCIUILIINH €CTeCTBEHHO-HAYIHOU
HAIPABIEHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jlorudeckoe MbllieHue, GopMupyeMoe Mpy U3yYeHUH O0yYarOIMMHUCS MOHATHIHHBIX OC-
HOB F€OMETPHH U MOCTPOSHUH LIEMOYKH JOTHUECKUX YTBEPXKIACHHUI B XOJ€ PElIeHUs] TeOMETPH-
YECKUX 3aJ[a4, YMEHUE BBIIBUTATh M OMPOBEPraTh THIIOTE3bI HETIOCPEICTBEHHO UCTIOIB3YIOTCS
IIPH PEIICHUH 3a7]a9 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (hHU3HKH.

YMeHue OopHueHTHPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCeX oOia-
CTSX JESATENBHOCTH 4enoBeka. OpueHTaIus 4eJIoBeka BO BPEMEHH U MPOCTPaHCTBE — HE0OXO-
JMIMOE YCJIOBHE €r0 COIMAIBHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOMIETO MHpPA, YCIOBHE
YCIICITHOTO TMO3HAHUS M aKTUBHOTO MPeoOpa3oBaHMs ACHCTBUTEIHLHOCTH. ONeprupoBaHUE ITPO-
CTpaHCTBEHHBIMH O00Opa3amMu 0O0BEAMHSIET pa3HbIE BUIBI YIEOHOH U TPYAOBOMN NEATEIBHOCTH, SB-
JSIETCsl OTHUM M3 MPO(eCcCHOHATEHO BaXKHBIX KauecTB, MO3TOMY aKTyallbHa 3a/1a4a (hopMHUpOBa-
HUS y 00y4aronuxcs MPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIILIE-
HUS — CYIIECTBEHHOTO KOMIIOHEHTA B TOJIOTOBKE K MPAKTHYECKOM JIEATEIHBHOCTH 110 MHOTHUM
HATPaBICHUSM.

[lenb ocBoeHUS IporpaMMBbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mreo0pa3zoBaTenbHOE M OOIMIEKYIbTYPHOE PA3BUTHE O0YUAIOMINXCS Yepe3 00eCcTieueHne BO3-
MOKHOCTH TIPHOOPETEHUS W MCIIOIh30BAHUS CHCTEMATHUYSCKUX TCOMETPHYCCKHUX 3HAHUHN U JICH-
CTBUH, CHEMU(PUIHBIX T€OMETPUU, BOSMOXKHOCTU YCHEIIHOTO MPOAOJKEHUS 00pa3oBaHUS TIO
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM F€OMETPHH.

[Tporpamma 1o reoMeTpun Ha 0a30BOM YpOBHE NpEAHA3HAYCHA JJISI OOYJAIOUINXCS Cpell-
HEH IIKOJIBI, HE MCIIBITHIBABIINX 3HAYMTEIIHHBIX 3aTPYAHEHUI Ha YPOBHE OCHOBHOTO 00IIEro 00-
pa3oBanus. TakuM oOpaszom, oOydaromuecss Ha 6a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIMEe MaTe-
MATHYECKHE YMEHHUS, CBS3aHHBIE CO CIENU(UKON reOMETPUN U HEOOXOANMBIE ISl )KU3HU B CO-
BpeMEHHOM o0miecTBe. Kpome 3TOro, OHM WMEIOT BO3MOXHOCTh H3YyYHTh T'€OMETpHIO Oolee



r1yOOKO, eclid B JajibHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B F€OMETPUUECKUX 3HAHUAX B IPO-
(dbeccroHanbHOU JACSITETLHOCTH.

JlocTikeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anay. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIOTCSA:

e (QopmupoBaHUE MPEJICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYphl U OCO3HA-

HUE €€ B3aMMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (QopmupoBaHuE MPEACTABICHUS O MHOTOIPAaHHUKAX U TejaX BpalIEeHHUsS KaK O BayKHEH-
IIMX MAaTEMaTUYECKUX MOJEIAX, [MO3BOJISIIOIIMX OMMCHIBATh M M3ydaTb pa3HbIC SIBIIE-
HUS OKPY’KAIOILEro MUPa;

e (QopmupoBaHHE YMEHMs PACIIO3HABAaTh HA UYEPTEkKaX, MOJCNIAX U B PEAIbLHOM MUDE
MHOTOTPaHHUKU U Tejla BpaIlCHMUS,;

e OBJIQJICHWE METOJAaMH PEIIeHHs 3a/1a4 Ha TOCTPOCHHUS Ha M300pakeHHUSX MPOCTpaH-
CTBEHHBIX QUTryp;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSIMM O MHOIOIDAaHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aay; (opMHUpOBaHHE yMEHUS
MIPOBOJMTH HECIOXHBIE JI0KA3aTEeIbHBIE PACCYKICHUS B XOJIE PEIICHUS CTEPEOMETPHU-
YeCKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COACpKAHUEM;

® pa3BHUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEW OOydarolumxcs, Mo3HaBa-
TEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KPUTUYHOCTU MBILUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX OHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaTbHBIX )KU3HEHHBIX CUTYaIUSX U MPH U3YYCHUHU APYTHX YUEOHBIX MPEIMETOB, IPO-
SBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYJIMPOBaTh UX Ha S3bIKE T€OMETPUN
U CO3/1aBaTh T€OMETPUUECKUE MOJIENH, TPUMEHITh OCBOEHHBIN I'€OMETPUYECKUI anmna-
paT s peuleHus] NMPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHU-
BaTh NOJy4YE€HHBIE PE3YIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUU

B Hayaje ero M3y4eHus 3ajiay, pellaeMblX Ha YpOBHE MHTYMTHUBHOI'O IO3HAHUS, U ONpEIeNnEH-
HBIM 00pa30M OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTHUBH-
pPYeT K AaJbHEHIIEMY U3YUYEHUIO MTPEIMETA.

[Ipeamnourenue oTnaETcs HArISIHO-KOHCTPYKTUBHOMY METOJly OOyuUeHHsI, TO €CTh Teope-
TUYECKHE 3HAHUSI UMEIOT B CBOEI OCHOBE UYBCTBEHHOCTH NMPEAMETHO-TIPAKTHUECKOHN AESITeNbHO-
cTu. Pa3BuTHE NMPOCTPaHCTBEHHBIX MPEICTABICHUN y y4alluXcsl B Kypce CTepeOMEeTpUH MPOBO-
JUTCA 3a CYET pelleHHs 3a/1a4 Ha CO3aHue MPOCTPAHCTBEHHBIX 00pa30B M 33/1a4 Ha ONEpUpPOBa-
HUE MPOCTPAaHCTBEHHBIMU 00pazamu. Co3anue oOpas3a MpOBOJUTCS € ONOPOM HA HATJIATHOCTb, a
orepupoBaHre 00pa3oM — B YCJIOBHSIX OTBJIEYEHHUS OT HArJSAHOCTH, MBICIEHHOTO M3MEHEHUs
€ro UCXOAHOTO COJIePIKaHUS.

OcHOBHBIE coJiepxKaTeabHbIe TUHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHororpaHn-
HUKWY», «[IpsMbIe U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena BparieHus», «BeKTOpbl B KOOPIHMHATHI
B IpocTpaHCTBe». POPMUPOBAHUE JIOTUYECKUX YMEHUHN paclpeesseTcsi He TOJIBKO MO COoAep-
KaTEIHHBIM JIMHUSM, HO | 110 ToJIaM 00y4YEHUsI Ha YPOBHE CPeAHETO 00IIero oopa3oBaHusl.

Copnepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS pa-
Oouell mporpamMMmsbl, pacrpeaeiaEHHbIM M0 To1aM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKHUM 00pa3oM,



YTOOBI OBJIAJICHME T€OMETPUUYECKMMH MOHATUSIMH M HaBBIKAMHM OCYHIECTBIISUIOCH IOCIIEN0BaA-
TEJIHO U MOCTYMATENbHO, C COOMI0IGHUEM NMPUHIUIA IPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYIO CHCTEMY I'€OMETPHUYECKUX MPEACTABICHUN 00yJaromuxcs, pacumpss u
yrayOusis e€, o0pa3ys MpOYHble MHOKECTBEHHBIE CBSI3U.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpeluBaroImuecs npsMsie. [lapamienbHOCTh MPAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: Iapall-
JIeNbHBIE MPSAMBIE B MPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSAMBIX; NAPAIIIEIBHOCTD MPAMOU U
IJIOCKOCTH. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMU; YIOJ MEXAY MPSMBIMU B IPOCTPAHCTBE.
[TapayueIpHOCTB IUNIOCKOCTEN: ITapajuIeIbHbIE IUIOCKOCTH; CBOMCTBA NapaJIJIEIbHBIX IIJIOCKOCTEH.
[Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETpadp, KyO, mapajuiesenumnesn; mo-
CTPOEHUE CEUEHUH.

[lepneHAUKyYISIPHOCTh MPSMOM U IUIOCKOCTU: MEPHNEHIUKYISPHBIE MPSMbIE B IPOCTpaH-
CTBE, IIPSIMBIE NTApaJUICIbHbIC U MEPIICHANKYISIPHBIE K IUNIOCKOCTH, MPU3HAK MEPIIEHIUKYISPHO-
CTH IIPSMOM M IUIOCKOCTH, T€OpeMa O INPSMOM NMEPHEHIUKYISIPHON INIOCKOCTH. YTIBI B IIPO-
CTPAHCTBE: YrOJ MEXAY MPSAMOM U IJIOCKOCThIO; IBYTPAHHBIN yroJl, TUHEUHBIN yroJl JBYIPaHHO-
ro yria. [leprnieHaIuKyasip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHHE OT
OpSMOM A0 IMIIOCKOCTH, MPOEKIUs (PUTYPHI HAa IUIOCKOCTh. [leprneHAuKyIsIpHOCTh TIOCKOCTEH:
IIPU3HAK NEPIICHIUKYJISIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o0 TpEX NepreHANKYIIsIpax.

MHOTrOrpaHHUKH

IlonsAiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOI'OTPAHHUKA, BBIITYKIIBIC U HEBBIITYK-
JIple MHOT'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronapHas nmpusma; rpaHd U OCHO-
BaHUs MPU3MBbI; IpsiMasi U HAaKJIOHHAs MPU3Mbl; OOKOBasl U IMOJIHAs MOBEPXHOCTh Npu3Mbl. [la-
pajutenenunes, NpsAMOyroabHbII apajulesIeNuIe] U ero cBorcrea. [lupamuna: N-yrojabHas mu-
paMuja, TpaHd U OCHOBAaHUE NMUPaMU/Ibl; OOKOBasi ¥ MOJIHAs TTOBEPXHOCTh MUPAMU/IbI; IPABUIIb-
Has U yceu€HHas nupamuaa. DJIEeMEHThl NpU3Mbl U nupamuabl. [IpaBuiibHblE MHOTOTPAHHUKH:
MOHATHE MPABWIBHOIO MHOTOIPAaHHMKA; MPAaBWIbHAS MpU3Ma W NPAaBWIbHAS NMHUpPAMUJA; Mpa-
BUJIbHAs TPEYTOJIbHAS MUpaMUa U MpaBUIbHBIN TeTpasap; KyO. [IpeacraBienue o MpaBUIIbHBIX
MHOTOTpaHHMKaX: OKTa’dp, 10AeKa’Ip U nkocarap. CedeHus NpU3Mbl U TUPAMUBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, apajuieienune1ax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIAAb OCHOBAHUH, TeopeMa 0 OOKO-
BOIl MOBEPXHOCTU NpsIMOM Mpu3Mbl. [Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIb-
HOM TUpaMubl, TEOpeMa O TIOMAau yceu€HHOUW nmupaMuibl. [lonstre 06 o0béme. O0BEM TH-
pamuibl, IPU3MBI.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY IIIOLIAIIMHU TTOBEPXHOCTEH, 00b-
éMaMH ITOJOOHBIX TEIL.

11 KJIACC

Tesa BpaleHus

[{umHaprYecKas MOBEPXHOCTb, 00pa3yrolie MUINHIPUYECKONW MOBEPXHOCTH, OCh IIH-
JUHAPUYECKON MoBepxHOCTU. LlMmHap: ocHOBaHMS W OOKOBas MOBEPXHOCTh, oOpasyolas u
OCh; TUIOIIAh OOKOBOW M TTOJIHOW MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yloIue KOHUYECKONH MOBEPXHOCTH, OCh U BEpPIUIMHA KO-
HUYECKOM nmoBepxHocTH. KoHyc: ocHOBaHME U BeplInHa, 0Opa3yromias 1 OCh; IUIOIaab OOKOBOM



Y TIOJTHOM TTOBEPXHOCTH. Y CeU€HHBIN KOHYC: 00pa3yroniue U BHICOTAa; OCHOBAHUS M OOKOBAs 1MO-
BEPXHOCTb.

Cdepa u map: nentp, paauyc, AMaMeTp; IUIOMIAAL MOBEPXHOCTH cepsl. B3aumuoe pac-
MOJIO’KEeHHE cepbl U IMITOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe; mIomaab chepsl.

N3006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHanuu Tten BpaiieHWss U MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00BEME MpsMO-
YrOJIBHOTO Mapaliienenumneaa u cieactsus uz He€. O0bEM munuHapa, konyca. O0bEM 1mapa u
Iomaab chepsl.

[Togo6ubIe Tena B npocTpancTBe. COOTHOMIEHUS MEXY MIIOUIAIIMHU TTOBEPXHOCTEH, 00b-
éMaMu MOJJOOHBIX TEJl.

Ceuenus muimMHapa (MapajuiebHO W MEPHIEHAMKYISIPHO OCH), CEUYEHUsS KOHyca (mapaii-
JIeIbHOE OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUEHUS 111apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIIOXKEHNE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uuncio. Pa3noxenue BekTopa mo TpéM HEKOMILIAHApHBIM BekTopam. [IpaBuio ma-
pamnenenunena. Pemenue 3a1ay, CBS3aHHBIX C MPUMEHEHUEM IPAaBUJI JEHCTBUI C BEKTOpPaMH.
[IpsimoyronbHasi cucteMa KOopAMHAT B npocTpaHcTBe. Koopaunate! Bekropa. IIpocreiimue 3a-
Jlayl B KOOPJIMHATAX. YTOJI MEXAy BekTopamu. CKalsipHOE TPOU3BE/IEHUE BEKTOPOB. Boruncie-
HUE YIJIOB MEXIY MPSAMBIMU M IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIM METOJ MpHU PELIECHUN
reOMETPUUYECKUX 3aJ1au.



IINIAHUPYEMBIE PE3YJIBbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/bTaThl OCBOEHUS MPOrpamMmbl yuyeOHOro npeamera «MartemaTukay xa-
PaKTEpU3YIOTCA:

I'pazkianckoe BocniuTaHue:

c(OPMHPOBAHHOCTHIO TPAXKAAHCKON MO3MIMK OOYYaIOMIEToCs KaK aKTUBHOTO M OTBET-
CTBEHHOTO WJIE€HAa POCCHHCKOTO OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTUYECKUX OCHOBaX (pyHK-
LIUOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SIBJICHUH, IPOLELYp I'PakJaHCKOro oduiecTBa (BbIOOPHI,
OIPOCHI U Mp.), YMEHHEM B3aHMMOJAEHCTBOBATH C COLUAIBHBIMU MHCTUTYTAaMHU B COOTBETCTBHHM C
uX (YHKIHUSAMHU U Ha3HAYECHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHUCKOM I'pa)IaHCKOM MACHTUYHOCTH, YBaKEHUS K IPOLLIOMY
U HACTOSIIEMY POCCHMCKON MaTeMaTHKH, [ICHHOCTHBIM OTHOILEHHEM K JIOCTUXKEHUSM POCCHMA-
CKHUX MaT€MAaTUKOB U POCCUICKON MaTeMaTH4eCKOW LIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JIOCTHIXKE-
HUH B JPYruX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; c(pOpMHUPOBAHHOCTHIO HpaB-
CTBEHHOT'O CO3HAHMUS, 3TUYECKOIO MOBEJCHMS, CBI3aHHOTO C IMPAKTUUYECKUM IPUMEHEHUEM J10-
CTH)KEHUHW HAyKH M JIE€ATEIbHOCTHIO YUYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJja B IMOCTPOEHUE
YCTOMUUBOrO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MUpY, BKIIIOUasi ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHO-
cTeil, 00BEKTOB, 3a/1ay, PelIeHUH, pacCyX JACHUI; BOCIPUUMUYUBOCTHIO K MaTeMaTH4YECKUM ac-
NIEKTaM Pa3JINYHBIX BUJ0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 370po-
BOTO M 0e301acHOro oopasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3710POBbIO (310pOBOE
NUTaHue, cOATAaHCUPOBAHHBIN PEXUM 3aHATHH U OTJbIXa, peryisipHas (u3ndeckas aKTUBHOCTb);
(U3UYEeCKOro COBEPLICHCTBOBAHMS, NMPH 3aHATHAX CHOPTHBHO-03/I0OPOBUTENBHOM J€ATENBHO-
CTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMYHBbIM
cdepam mpoecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KM3HEHHbBIE TJIAaHBL, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHUECKOMY OOpa30BaHHIO U CaMo-
00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU; FOTOBHOCTHIO K AKTHBHOMY YYacTHIO B pPEIICHUHU
IIPAKTUYECKUX 3a7]a4 MaTEMaTHUECKON HAIPaBIECHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HSKOHOMHYECKHUX IPOILIECCOB HA COCTOSHUE NMPUPOIHON U COLMAIBHOM Cpenbl, OCO3HAHUEM IJIO-
0aTbHOTO XapakTepa HKOJOTHUECKUX MpoOIeM; OpUeHTAllMe Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHW JUIsl peleHus 3a/1a4 B 00J1aCTH OKPYKAOLIEH cpelibl, IUIAaHUPOBAHUS MOCTYIIKOB U OLIEH-
KH UX BO3MOXHBIX MOCIIEICTBHUM Ul OKPYKaIOIIEeH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKU U OOLLIECTBEHHOM MPAKTHUKH, TOHUMAHUEM MaTEeMaTH4YECKOM HayKu Kak cgepsl de-



JIOBEUECKOM AESITeNbHOCTH, JTAloB €€ pa3BUTHUS M 3HAUMMOCTH JJI Pa3BUTHUS LIMBUIN3ALUY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTUKU U MAaTEMaTUYECKON KYJIbTYpOd Kak CpPeJCTBOM MO3HAHUS MHU-
pa; TOTOBHOCTBIO OCYIIECTBJISITh MPOCKTHYIO U HCCIEA0BATENIBCKYIO JIE€ATEIbHOCTh UHIUBUTY-
aJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTEpU3yIOTCS OBJIAJECHUEM YHHBEPCAIbHBIMU HO3HABAMENbHOIMU OCUCMBUAMU, YHUBED-

CANbHLIMU KOMMYHUKAMUBHBIMU OCLCIBUSMU, YHUBEPCATbHBIMU PeSYISMUSHbIMU OeUCMEUIMU.
1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx

KOZHUMUBHBIX NPOYECCO8 00VUarowuxcs (0ceoeHue mMemooos NOZHAHUSL OKPYHCAIOWe20 Mupd,

npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
Ba3oBbie jlornuecKne AeiicTBUS:

BBISIBJISITH U XApaKTEPU30BaTh CYILIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy HNOHATUAMH; (HOPMYIMPOBATH OIpPENEICHUs MOHATHUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOIO aHAJIN3A;

BOCIIPHHUMATh, (DOPMYIUpPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIEC U O0IIUE; YCIOBHBIC;

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAaHHBIX, HAOJMIOAEHUSIX U YTBEPKIACHUAX; IpeularaTb KPUTEPUU Ul BBISABICHUS 3aKO-
HOMEPHOCTEN U IIPOTUBOPEUMIA;

JienaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, EAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIpsIMble
U OT MPOTHUBHOIO), BBICTPaMBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPU-
Mepbl; 000CHOBBIBaTh COOCTBEHHbIE CYX/IEHUS U BBIBOJIBI;

BbIOMpaTh croco0 pemeHust yueOHoO! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pe-
HIeHUs], BBIOMpaTh HauOoJiee MOAXOAAIIUN € Y4ETOM CaMOCTOSITENIBHO BbIIAECIEHHBIX
KPUTEPUEB).

Bba3oBbie nccienoBarenLCcKue 1eHCTBUS:

HCIIOJTb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUH HHCTPYMEHT ITO3HAHUS, (POPMYIUPO-
BaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHUBOPEUNE, POOJIeMy, YCTaHABIUBATh HCKOMOE U
naHHoe, GOpPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,
MPOBOANTH CAMOCTOSITENIPHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHUE TI0 yCTa-
HOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBJICHHS, ITPOIIECCa, BHISIBICHUIO
3aBHCHMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIEHO (HOPMYITHPOBATH 000OIIEHUS W BBIBOJBI IO pe3yiIbTaTaM MPOBEIEH-
HOTO HAOJIFOJICHUS, UCCIICIOBAaHUS, OIICHHBATh JJOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTa-
TOB, BBIBOJIOB M O0OOIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTATh MPEATIONOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH AePUIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJIsi OTBETa Ha BOMPOC U
JUISL pELIEHUs 3a]1a4u;



e BbIOMpaTh UH(OPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAU3UPOBATh, CUCTEMa-
TU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALMIO Pa3IMYHBIX BUAOB U (HOPM IIPEICTaB-
JICHUS;

® CTPYKTYpPHUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B Pa3INMuHbIX (opMax, UILUIIOCTPU-
poBaTh rpadUuECcKu;

® OIICHUBaTh HAAE&KHOCTh MHPOPMALIUU IO CAMOCTOATENIBHO CPOPMYJIMPOBAHHBIM KpH-
TEPUSIM.

2) Vuusepcanvnvie KOMMyHUKamuenvle Oelicmsus, obecneyusaiom cQopmuposaHHOCb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

e BOCIPUHHUMATH U (HOPMYIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMU
oO0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IHCh-
MEHHBIX TEKCTaX, AaBaTh MOSICHEHHUS 110 X0y PEUICHHUs 331a4l, KOMMEHTHPOBATh TO-
JY4YECHHBIH pe3ynbTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HAa MOMCK PEIIEHHs; COMOCTaB-
JSATh CBOU CYXIEHHSI C CYKICHHUAMHU JPYI'MX YYaCTHMKOB JAManora, oOHapyXHUBaTh
pasnuune U CXOACTBO TO3UIUI; B KOPPEKTHOH (popme (hopMyarpoBaTh pazHOIIIACHS,
CBOU BO3PAXKCHHUS;

® [PEICTABIATH PE3YAbTATHI PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIECOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

e [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONM M WHAMBUAYaJIbHOW pabOThHI
IpY pelIeHUH y4eOHBIX 3a]ay; IPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH, IIIAHUPO-
BaTh OPTaHU3AIIMI0 COBMECTHOU pabOTHI, pacipeensiTh BUIbl paboT, TOTOBapHBAThHC,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00CyXIeHUSI, 0OMEH MHEHMI, «MO3TOBbIE
IITYPMBI» U WHBIE); BBINOJIHATH CBOK YacThb pabOTHl M KOOPJUHHUPOBATH CBOU JEH-
CTBHSI C JPYTUMH WJI€HAMHM KOMaHbl; OIICHHBAaTh KayeCTBO CBOETO BKJIaJa B OOMIUI
IPOAYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

®  COCTaBJIATH IUIAH, aJITOPUTM PELICHHs 3a]1au, BBIOMPATh CIIOCO0 pelIeHus C yu€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEK-
TUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTpPOJIb:

e BJaJeTh HAaBBIKAMU IO3HABATEIBHOM pedIeKcHH Kak OCO3HAHMs COBEPINAEMBIX Iei-
CTBMM M MBICJIIUTENIBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAIETh CIIOCOOAMHU CaMOIIPO-
BEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yibTaTa PeleHUs] MaTEMaTH4ECKOM 3a1auu;

® [IPEIBUJAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a]1a4l, BHOCUTh
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HalJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OIICHUBAaTh COOTBETCTBHE PE3yJbTaTa IEIH M YCIOBHUSAM, OOBSCHITH NMPUYUHBI JOCTH-
KEHHUS WIN HEIOCTH)KEHHsS Pe3y/lbTaToB ESTEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.
HNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAas, IJIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIEACTBUS U3 HUX IPU PEIICHHH T€OMETPUIECKUX
3aja4.

OnepupoBaTh HNOHATHAMM: NApaJIEIbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX M IUIOCKO-
CTeH.

KnaccugunupoBars B3auMHOE pacHoOI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yroj, TPaHU JIBYTPAaHHOTO yIia, pedpo IBYrpaH-
HOTO yIJIa; JINHEHHBIN YTroJ ABYIPaHHOI'O YIJia; IpagycHas Mepa JBYTrpaHHOIO yIia.

OnepupoBaTb MOHSATHUSMHU: MHOIOIPaHHHMK, BBIMYKJIBI M HEBBINTYKJIbI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABHIBLHBI MHOTOTPAHHUK.

Pacno3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MPU3Ma, MPSMOYTOIbHBIN
napasuienenunesn, Kyo).

KnaccugunupoBarb MHOTOrpaHHUKH, BBIOMpasi OCHOBAHUS JJs KiIacCU(PUKALUK (BBIITyK-
Jble ¥ HEBBINYKJIble MHOIOIPDAaHHMKH; IPaBHJIbHbIE MHOIOIPaHHMKM; IpPSIMble M HAKIOHHBIE
NIPU3MBI, TAPAJUICICITUTIC]IBI).

OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHH, UCTIONIB3YSI METO]T CIIE/IOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pematps 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIWYUH MO oOpas3laMm WU alropHuT-
MaM, MPUMEHsS W3BECTHBIC aHAJMTHYECKHE METOJbI NMPH PEIIeHUU CTaHIAPTHBIX MaTeMaTuye-
CKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOUKaMHM, OT TOUKH J0 MPSMOM, OT TOUKH
JI0 TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

PemaTp 3a1aunm Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIWYUH MO oOpaslaMm WU alropHuT-
MaM, MPUMEHsS U3BECTHBIC aHAJUTHUYECKHE METOJbI NMPH PEIIeHUU CTaHIAPTHBIX MaTeMaThye-
CKMX 3a/lad Ha BBIUMCIIEHHE YIJIOB MEXIY CKPEIIMBAIOIIUMHUCS MPSAMBIMH, MEXIY NPSIMON U
IJIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Bbrauciate 00bEMBI 1 TUIOIIAAH MTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MAPaMua) ¢
IpUMEHEHHEM (OPMYIT; BBIUUCIIATh COOTHOLICHHUS MEXY IUIOIAAsIMU OBEPXHOCTEH, 00BEMa-
MH 110/I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHIMA: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTH CHMMET-
pHH; IEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekatb, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTh TEOMETpHUYECKUE (HAKTHI U PEHICHUS] CTEPEOMETPUIECKHX 3aj1ad, Peroia-
FaloIMX HECKOJBKO LIaroB PEeLCHUs], €CIIU YCIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM (opMe.

[TpuMeHATH TpOCTEHIINE MPOTPaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3a/1au.

[TprBOANTE pUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U XKU3HU, PACIIO3HA-
BaTh NPOSABICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.



[TpuMeHATh MOJTyYEHHBIE 3HAHUS HA IMPAKTHKE: aHAIM3UPOBATh pEallbHblE CUTYallUH M
OPUMEHSTh W3YYEHHBIE MOHATHUSA B MPOILECCE MOKMCKA PEIICHUS MaTeMaTU4eCKH C(hOpMYIHpO-
BaHHOH MPOOJIEMBI, MOJICTTMPOBATH pealIbHBIE CUTYAIlUH HA S3bIKE T€OMETPUH, UCCIIEA0BATH I10-
CTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX OHATUI U TEOpeM, armnapara ajireopsl;
pelaTh NpaKTUYECKHUE 33JjauH, CBA3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKHUX BETUUHH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: IHJIUHIPHYECKAsE MOBEPXHOCTh, OOpa3yrollie LUIMHIpUYE-
CKOM MOBEPXHOCTH; LUIMHJIP; KOHMYECKasl IOBEPXHOCTb, 00pa3yroliie KOHUYECKONH TOBEPXHO-
CTH, KOHYC; cheprueckasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IMIIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
IaPOBOM CJIOM, OCHOBaHUE APOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS; MAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TENl BpallleHUsl, T€OMETPUUYECKUX Tel C
IpUMEHEeHHEM (OopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BbluncnsaTe COOTHOLIEHUS MEXIY IUIOLIaAsIMM IMOBEPXHOCTEH M 00bEMAMU IOJOOHBIX
TeJl.

N300paxkaTh n3ydaemble (PUTYpBl OT PYKH M C NMPUMEHEHHEM MPOCTHIX YEPTEKHBIX MH-
CTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BPALICHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUTypax, MPeCTABICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE 1E€HCTBUSA CIIOXKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINAIIEA.

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEK-
TOpa, PABEHCTBO BEKTOPOB, KOOPINHATBI BEKTOPA, YIOJ MEKY BEKTOPAMH, CKAISIPHOE ITPOU3BE-
JIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

HaxoauTh cyMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPa Ha YKMCIIO, YTOJl MEKIY BEKTOPaMU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT.

[TpumeHsTH TEOMETpUUYECKHE (aKThI I PEIICHUS] CTEPEOMETPUUECKHX 3ajiay, Iperoa-
raroIMX HECKOJIBKO I1aroB pelIeHUs, €ClId YCIOBUS IPUMEHEHUS 3aJjaHbl B IBHOM Qopme.

Pemartp mpocreiiiye reoMmeTpuyeckue 3a1a4il Ha MIPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
METO/a.

Pemats 3amaun Ha 10Ka3aTeNbCTBO MATEMATUYECKUX OTHOIIEHUH M HAXOXIEHUE I€OMET-
PUUYECKUX BEIMUYUH 110 00pa3liaM WU alrOpUTMaM, IPUMEHSS U3BECTHBIE METO/Ibl IPU PELLICHUN
CTaHJAPTHBIX MaTEMATUYECKUX 3a/1a4.

ITpuMeHsATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3aau.



[TpuBOIMTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH, PACIIO3HA-
BaTh IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[TpuMeHsTh NOJy4YEeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbIE CUTYalluu U
IPUMEHATh W3YYEHHBbIE MOHATHUSA B IPOLIECCe MOMCKA PELICHUs MaTeMaTH4ecKu CHOopMysInpo-
BaHHOH NPO0JIEMBbl, MOJIEIMPOBATH pealIbHbIE CUTYallUN Ha S3bIKE N€OMETPUH, UCCIIEA0BATh I10-
CTPOEHHBIE MOJIENIN C UCIIOJIF30BAaHHEM T€OMETPHUECKUX MOHATUI U TEOpEM, ammapara aireOpsl;
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
1 BBeneHue B cTepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHEThe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
I1
3 CPICHATEYTIPHOCTE HPANMBI 1 12 hitps://m.eds00.ru/HBSIB2HC
IUIOCKOCTEH
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHUKH 11 1 https://m.edso0.ru/H4T8T003J
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 IToBTOpEHME: CEUECHMUS, PACCTOSHUSA U YIJIbI 1 https://m.edsoo.ru/Y0B4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 68 5 0

ME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

HaumeHoBaHue pa3iesioB U TeM

11 KIIACC

KoanuecTBo 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrnyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTsbI
Tena BpaieHus 12 https://m.eds00.ru/S522P7H5N
OO0BEMmBI TEN 5 https://m.eds00.ru/U2Z5G4Q9N
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 https://m.edsoo.ru/K7Z1X5A7E
IT 6006
OBTOPEHHE, 00 memfe, 7 1 https://m.eds00.ru/T4M8POISF

cucTeMaTHh3alys 3HaHUi

OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34 3 0

I'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

Ne i/

IHOYPOYHOE INTAHUPOBAHHUE

Tema ypoka

10 KITACC

KoanyecTBo 4acos

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, TPOCTpaHCTBO. [IpaBu-
71a U300pakeHus Ha PUCYHKaxX: N300paxe-
HUS IUIOCKOCTEH, MapajuIeIbHBIX TPSIMbIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://m.eds00.ru/S0S2Y902Z

[TonsTHs: nepecekaroniyecs MmI0CKoCTH, Ie-
pecekarouecs npsiMasi ¥ IoCKOCTb
[TonsTHs: mepecekaronecs miocKoCTH, me-
pecekarolecs npsiMasi ¥ IocKOCTb
3HaKOMCTBO C MHOTOT'paHHUKAaMH, N300pa-
YKEHHEe MHOTOTPaHHUKOB Ha PUCYHKaX, Ha
MIPOEKLIUOHHBIX YEPTEKAX

https://m.edsoo.ru/N8V5J9H6P

https://m.edsoo.ru/U212H4R9X

https://m.edsoo.ru/N4W710A5S

HavaneHble cBeieHNs 0 KyOe u mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/D3G0U4V6T

HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHus
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICACTBUSA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU

https://m.edso0.ru/C7TR7N3P7Z

https://m.edsoo.ru/Y5R6S52W4D

https://m.edsoo.ru/X4H7V6K7P



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P

CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CJICACTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/Y1T1U8Y5S
CIIEJICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH

10 CTEPEOMETPUHU: AKCHOMbBI CTEPEOMETPUH U https://m.edso0.ru/U9F1IN7T3X
CIIEJICTBUS U3 HUX
B3aumMHoe pacrosioxkeHue NpsMbIX B IIPo-

11 CTPaHCTBE: NEPECEKAIOIINECs, Mapasieiib- https://m.eds00.ru/Q4H1S4S9C
HBIE M CKpEIMBAIOLINECs IPsSMbIe
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN B

12 HPOCTPAHCIBE: TapaUICILHEIE Hpﬂhfble B https://m.edso00.ru/BOHON6RIT
IIPOCTPAHCTBE; NapaJIeIbHOCTh TPEX Mps-
MBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NPAMON U https://m.edsoo.ru/U4B514D00
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU https://m.eds00.ru/O9F7F7S7L

15 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/M2W6K4M1C

16 Yroa Mexay IpsMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/U4P7UONSC

17 Hapaensiocts mockocted: https://m.edsoo.ru/W5I11H7V1H
NapajuleNbHbIE MII0CKOCTH

18 CBoiicTBa apauIeIbHBIX TIOCKOCTEH https://m.edsoo.ru/V3C9AOLOE
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’p, KyO, nmapasuiesne- https://m.edsoo.ru/K2B6X6Z6F
numnes

20 [TocTpoenue ceuenunit https://m.edso00.ru/C3U4V3I5K



https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K

21

[Toctpoenue ceuenui

https://m.edsoo.ru/\V0J4J9P1L

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. https://m.edso00.ru/L418D3P1J
[TapamnenpHOCTb NPSAMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTH MPSIMOM U TIIIOCKO-

23 CTHU: MIEPNEHAUKYISIPHBIE TIPSMbIC B MPO- https://m.edso00.ru/G9L6L7U1I
CTpaHCTBE
I -

24 PAMPIC MAPATLICIBHBIC 1 HCPHEHAMKYIAD https://m.edsoo.ru/N20302C3R
HEBIE K IIJIOCKOCTH
II € mapa’ie e epIie -

25 DAMBIC HAPAIICILHBIC H TEPHCHAMKYIAD https://m.edsoo.ru/ESE5Z5R4W
HbIE K INIOCKOCTHU
IIpu3Hak neprneHauKyIIpHOCTH IPSIMOH

26 p PHCHAMKYIP pAMOH H https://m.edsoo.ru/C4F9P3B6C
IIOCKOCTH
IIpus3Hak nepneHIuKyIsIpHOC o

27 P PHCHIHIYIAPHOCTH HPAMON H https://m.eds00.ru/E6RAR2Q2]
IUIOCKOCTH
Teopema o oM TIepIIe oM

28 PEM& O TIPAMOH TIEPTICHAKYIAPHOH https://m.eds00.ru/SU6G904R
IUIOCKOCTH
Teopema o OpsIMOH NEPIECHIUKYIIPHON

29 p p PHICHAMKYIHIPHOU https://m.edsoo.ru/L7F8S016D
IUIOCKOCTH
Teopema o oM TIepIIe oM

30 PEM& O TIPAMOH TIEPTICHAKYIAPHOH https://m.edso0.ru/0O7L.4V3D6U
IUIOCKOCTH
[lepneHuKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHHAE

31 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/R7P7D2B2Z
MPSIMOM A0 MIIOCKOCTH
[lepneHuKymsip U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 IJIOCKOCTHU, PACCTOSTHUE OT https://m.edso0.ru/V701R9G6M
MPSIMOM A0 MIIOCKOCTH

33 IlepnieHqUKYISp ¥ HAKIIOHHBIE: PACCTOSHUE https://m.eds00.ru/S0Q9Z5D9X



https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X

OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/S6G8J9U00
IPSIMOM A0 IIJIOCKOCTH

35 YIIBL B IPOCTPAHCTBE: YIOJ MEALY NPAMOH https://m.eds00.ru/Z4J2E9W3F
U IUIOCKOCTBIO

36 HBpraHHHﬁ yrot, AHHCHHbI yrom Asy- https://m.edsoo.ru/COX9F9B1H
I'PaHHOIO yria

37 JBYrpaHHELit YTOI, THHEHHbII yroi JBy- https://m.edsoo.ru/A3Y2P8PIR
IPaHHOTO yrIiia
[lepnieH IMKYIAPHOCTD MJIOCKOCTEMN: MPHU-

38 3HaK MEePHEHAUKYISIPHOCTU ABYX IJIOCKO- https://m.edsoo.ru/Z1L1L4W00
cTen
[lepnieH IUKYIAPHOCTD MJIOCKOCTEN: MPHU-

39 3HaK NEPHEHAUKYISIPHOCTH IBYX IJIOCKO- https://m.edsoo.ru/F3K7G7B3Z
cren
[TeprieHAMKYASAPHOCTH MIOCKOCTEMN: MPHU-

40 3HaK NEPHEHIUKYISIPHOCTH IBYX MJIOCKO- https://m.edso00.ru/PO0Q7H2S4U
cren

41 Teopema o Tpéx nepneHAUKYISIPax https://m.edsoo.ru/Y8YOR3X7G

42 TeopeMa 0 TpEX nepHeHAUKYIIApax https://m.edso0.ru/F8W6G114K

43 Teopema o TpEX mepreHANKYIApax https://m.edsoo.ru/E7W7RIN8K
KonrtponsHas padora no remam "Ilepnen-

44 JUKYJISPHOCTB MPSIMBIX U MJIOCKOCTER" 1 https://m.edso0.ru/X5U3G6K5F
"YTel MEXAY NPSMBIMU U INIOCKOCTAMHU"

45 IloHsTHE MHOTOIpaHHUKA, OCHOBHBIE JIE- https://m.edsoo.ru/KAP3I9CET

MCHTBI MHOT'OI'pPaHHHKA, BBIITYKJIBIC 1 HCBBI-



https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T

ITyKJIble MHOTOTPAHHUKH; pa3BEPTKA MHOI'O-
IPaHHUKA

46

[Ipu3ma: N-yrosibHas MpU3Ma; IpaHu U Oc-
HOBAHMS NPU3MBI; IPSIMas U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

48

49

50

[Tapannenenunen, npsiMOYroJibHBIN TTapa-
JIETICTIUIE U €r0 CBOMCTBA

[Mupamuna: N-yronbHas nupamuaa, TpaHu v
OCHOBaHUE MHUPaMUbl; OOKOBas U MOTHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceu€HHas mupaMua

[TpaBuiIbHBIC MHOTOTPAHHUKH: TTOHATHE
MPaBUJILHOTO MHOTOTPAHHUKA; TPABUIIbHAS
MpHU3Ma U MpaBWIbHAS MUPAMU/IA; PABHIIb-
Has TPEYTOJIbHAS TTHPAMKJIA U TPABHIIBHBIN
TeTpadap; Kyo

[IpencraBneHne o MPaBUIBLHBIX MHOTOTPaH-
HUKaX: OKTadJIp, OJCKadIP U UKOCAIP.

https://m.edsoo.ru/O1Y5N7C5G

https://m.edsoo.ru/EOP3T7B8Q

https://m.edsoo.ru/P5D7S5W2N

https://m.eds00.ru/Q1D7D1T8B

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, TNIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

https://m.edsoo.ru/H6H3K8Y 2V

52

53

Beruncnenue 31eMeHTOB MHOTOTPAHHUKOB:
péOpa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb

https://m.edsoo.ru/V6G2M2X5J

https://m.eds00.ru/Q7L2K9F3R



https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R

OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHO-
CTH IPSIMOM TPU3MBbI

[Tnomanas 60KOBOI MOBEPXHOCTH U MOBEPX-
HOCTH IIPABUJIBHOW NMHUPAaMU/IbI, TEOPEMA O

54 . . 1 https://m.edsoo.ru/Y9D4AIMOX
TUIOIIAa OOKOBOM MOBEPXHOCTU yCECUEHHOU
MU PAMH/TBI
55 KOHT?OHBHM pabora no Teme "Mrororpati- 1 https://m.eds00.ru/S1S1U3I3Y
HUKHA
56 [Tonsitue 06 06bEMe 1 https://m.edso00.ru/S8H2N6170
S7 O0BEM nupamMuIbI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/Y1Z6B6I8C
59 O0BEM nupamMuIbI 1 https://m.edsoo.ru/R6WOV8I3N
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/J1V612C7M
61 OO0BEM TTPU3MBI 1 https://m.edso0.ru/Z0E6GIA8Q
62 O0BEM npu3MBbI 1 https://m.edso0.ru/T6P703L5M
63 OO0BEM TTPU3MBI 1 https://m.edso0.ru/M5G4J509U
64 KorrportsHias pa6"oTa 1o Teme "OGBEMEI 1 https://m.edso0.ru/GOP0S7M6B
MHOTOTPaHHHKOB
[ToBTOpEeHME, 06001IEHNE CHCTeMATHU3 AN
65 3HaHuil. [loctpoenue ceuennii B MHOTO- 1 https://m.edsoo.ru/C2R7A6B1E
TpaHHUKE
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BpruncieHne pacCTOSIHUI: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOH, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKHU J0 TIIOCKOCTH, MEX/Y CKPELIHBAIO-
IIUMHCS IPSMBIMH
67 Hrorosast koHTpopHAs paboTa 1 https://m.eds00.ru/O6W904C4F



https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F

[ToBTOpEeHME, 0000IIIEHNE CHCTEMATH3AIIHS
3HaHUU. BeruucieHue yriioB: Mexay cKpe-
68 UIUBAIOIIMMHUCS MPSAMBIMH, MEXIY MPSAMOI U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEX1Y TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edso0o.ru/C6J1P206S



https://m.edsoo.ru/C6J1P2O6S

Ne i/

Tema ypoka

11 KIIACC

KoanyecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

Cdepa u map: HeHTp, paganyc, TUaMeTp;
TUTONIA/Tb TTIOBEPXHOCTH CHEPHI

B3anmHoe pacnioniokeHue cepbl U IIoc-
KOCTH; KacaTeJIbHas TUIOCKOCTh K cdepe;
IJI0MIA b Chepsl

N3o0pakenue cdepsl, mapa Ha IMIOCKOCTH.
CeueHnus mapa

https://m.edsoo0.ru/Y7S2X9Y1D

https://m.edsoo.ru/Y1L6L3Q9W

https://m.edsoo.ru/F921J5V2M

unusapudeckas mOBEpXHOCTh, 00pa3yro-
e IIHJII/IHIIpI/I‘ICCKOﬁ IMMOBCPXHOCTHU, OCb
HHHHHJIpH‘ICCKOﬁ MMOBEPXHOCTHU

https://m.edso0.ru/T4X8R6S5P

[{uuHAp: ocHOBaHUS U OOKOBast MOBEPX-
HOCTb, 00pa3ymolias u 0Ch; MJI0LaaAb O0KO-
BOM M IIOJIHOM TIOBEPXHOCTH

N300pakeHne IMHAPA Ha TIIOCKOCTH.
Pa3pépTra nununapa. CeueHus: LUIMHIPA
(MJI0CKOCTHIO, MapaNJIeIbHON WU TIepIeH-
JUKYJISIPHOW OCH LIUJIMH/IPA)

Konnueckast moBepxHOCTh, 00pasyroriye
KOHMUYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW TOBEPXHOCTHU

https://m.edsoo.ru/T310T9EOD

https://m.edsoo.ru/S3W1M1K8N

https://m.edsoo0.ru/P5F6Z919X

Konyc: ocHOBaHUE U BepinHa, 00pa3yro-
1ast ¥ OCh; IJIOMIAh OOKOBOM M OTHOM
MOBEPXHOCTHU

https://m.edso0.ru/R8Z5E7C2T



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T

Y ceu€HHBIN KOHYC: 00pa3yromue 1 BhICO-

9 https://m.edsoo.ru/N5D8T8T4J
Ta; OCHOBaHUS U OOKOBasi IOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH. Pas-

10 REpTiA KOHYca, Ceteriti KOmyca (I1ocko- https://m.eds00.ru/l4AD8U2M2W
CTBIO, MAPAJIICIBHOM OCHOBAHMUIO,  IJIOC-
KOCTBIO, POXO/ISIIEH Yepe3 BEPILIUHY)

11 KomGHHawUHs1 Tel BpALICHHS 1 MHOTOTPaH- https://m.edso0.ru/O4E3T6WOD
HUKOB
MHororpaHHHK, ONMUCaHHBIA OKOJIO chepsl;

12 cthepa, BIMcaHHAss B MHOTOTPAHHUK HIIH B https://m.edsoo.ru/J1IK5F8C2A
TEJIO BpallleHus

13 HOH"HTI/IG 00 00béMme. OCHOBHBIE CBOWCTBA httos://m.eds0o.ru/O0WEV2DAY
00BEMOB TeN

14 O0béM HuIMHIpa, KOHYCa https://m.edsoo.ru/N4K3R2H3I

15 O06BEéM mapa u miomaas cheps https://m.edso0.ru/N4Z0O0K3V
[TonoOubie Tena B mpocTpanctBe. COOTHO-

16 HIEHUS] MEXY TUIOAIIMHU TOBEPXHOCTEH, https://m.edsoo.ru/H3R3M2N9R
00BEMaMHU TTOIOOHEIX TEIT

17 Kourposbiias pabora no remam "Tena https://m.edsoo.ru/171710K5Z
BpanieHus" u "O0bembl TeN"

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE https://m.edso0.ru/X9K2X0Q4E

19 CiioxeHue ¥ BBIYNTaHHE BEKTOPOB https://m.eds00.ru/Z3S9D1F7W

20 YMHOKEHNE BEKTOpa Ha YNCIIO0 https://m.eds00.ru/B6M9COH8G
Paznoxxenne BekTOpa 1Mo TpéM HEKOMITIa-

21 HapHBIM BekTopaM. [IpaBuio https://m.edso0.ru/J1Z5D5Z4K
napasuiesenumneia

29 Pemenue 3a1ay, cBsI3aHHBIX C MPUMEHEHH- httos://m.edsoo.ru/Z0J2C1G2L

€M IIpaBUJI IEUCTBUI C BEKTOpaMu



https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L

23

KoopanHaTHO-BEKTOPHBIN METOJ IIPU pe-
LICHUH T€OMETPUUYECKUX 3a/1a4

https://m.edso0.ru/N9Q4H2D20

24

25

26

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CKalisipHOE IPo-
U3BeJIeHHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

https://m.edsoo.ru/R2L4B1S4Q

https://m.eds00.ru/Q7R3Q6D9T

https://m.edso0.ru/N611F1V3X

27

28

29

KonTpomnpHas padora o Teme "BekTopsl 1
KOOpJIMHATHI B IPOCTpaHCcTBE"

[ToBTOpeHue, 006001IeHUE U CUCTEMATH3a-
st 3HaHui. OcHOBHBIE (DUTYPBI, (HAKTHI,
TEOpEMBI Kypca IJIaHUMETPUU

[ToBTOpeHue, 06001IeHNE U CUCTEMATH3a-

st 3HaHui. OCcHOBHBIE (DUTYPBI, (DaKTBHI,
TEOpPEMbI Kypca IUIaHUMETPHH

https://m.edsoo.ru/D2J7V7F7W

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpEeHue, 06001IEHNE U cUCTEMaTH3a-
oyt 3HAHWH. 33}13‘11/1 ITAaHUMCETPHUU U MC-
TOJIbI UX PELICHUS

https://m.edsoo.ru/H2H5NOROQ

31

[ToBTOpEHue, 06001IEHNE U cUCTEMaTH3a-
WS 3HAHUH. 3a/1a4M TUITAHUMETPUH U Me-
TOJBI UX PEIICHUS

https://m.edsoo0.ru/NOT3S8F4A

32

33

[ToBTOpEeHUE, 0600IICHNE U CHCTeMaTH3a-
st 3HaHui. OcHOBHBIE (DUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTepeOMETPHH

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/A8C3N2J5C

https://m.edsoo.ru/Y0X8R0OF9J

34

[ToBTOpeHme, 0600IIeHNE U CUCTEMATH3A-

https://m.edsoo0.ru/T6 X6E5K7I



https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I

U 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OC-
HOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUsI OCHOBHOI 00pa-
HPOBEPIEMOTO ppaTesnnoii NPOrpaMMbl CpeHero oo1ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEIACTBUS W3 HUX MPH PEIICHUH
' reOMETPHUECKUX 3aJa4
- OnepupoBaTh MOHATUSAMH: MApAUIEIBHOCTh U MEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccugunupoBars B3aMMHOE paclojOKEHUE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIiia, FpajaycHas
Mepa JBYTpaHHOIo yria
26 OmnepupoBarh MOHITUSIMH: MHOTOTPAaHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (IIMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBate MHOTOTPaHHUKH, BBIOMpasi OCHOBAHMS JJIsl KJIacCH-
7.8 (uKauy (BBITYKJIbIE M HEBBITYKIIbIE MHOTOTPaHHUKH, IPAaBHUIIbBHBIE MHO-
TOTPaHHHKH, IPSMbIC U HAKIIOHHBIC TPU3MBI, TTApajlICIICITUIIC TBI)
29 OnepupoBaTh NOHITUSIMHU: CEKYIasl MIOCKOCTh, CEYEHHE MHOTOTPAHHU-
' KOB
210 OOBSACHATh TPUHIIMITHI TIOCTPOCHUSI CEUESHU MHOTOTPAHHUKOB, UCIIONb-
' 3ysl METOJ] CJIEA0B
Ctpouth cedeHuss MHOTOI'PAaHHUKOB METOJOM CJIE/IOB, BBIIOJHSATH (BBI-
7.11 HOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX OOBEMHBIX PUTYP: BUJ
CBEpXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXO0XJIEHHE T€OMETPHUECKUX BEIMYUH MO oOpas3am
7.12 WU aJTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKUE METOIbI TPH

PCIICHUN CTAHAAPTHBIX MATCMATUUCCKUX 3ada4 Ha BbBIYHUCJICHUC PACCTO-




7.13

7.14

7.15

STHUW MEXITY ABYMS TOYKaMHU, OT TOUKH J0 MPSIMOU, OT TOUKH J0 IIOCKO-

CTHU, MCXKY CKPCIIHNBAOIIUMHUCA TPAMBIMUA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUICCKUX BCIUYHH 110 06pa3uaM
WM aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MEXKY INIOCKOCTSIMU, JIBYTPAHHBIX YIJI0B
Brerancnsate 00bEMBI M IO MOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPH3-
Ma, TUPaMU/IA) C MpUMEHEeHUEM (HOPMYII, BEIYUCISTH COOTHOIICHUS MEXK-
Iy TUTOIIA/ISIMH TTOBEPXHOCTEH, 00hEMaMH MTOT00HBIX MHOTOTPAHHHUKOB

OnepupoBarTh MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CUMMCTPUHU (le"ypr

7.16

7.17

7.18

W3BnekaTs, npeoOpa3zoBbIBaTh U HHTEPIPETUPOBATH HH(POPMALIHIO O IIPO-
CTPAaHCTBEHHBIX €OMETPUYECKUX (UIypax, MPEACTaBICHHYIO Ha 4epTe-
’Kax U pUCYHKax

[IpumensTh reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONAarallliuX HECKOJIbKO WIAaroB pEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKU3HH, paCliO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh PeasIbHbIE
CUTYyalluu Y NPUMEHATHh U3yYEHHBIEC MOHITHS B IPOLECCE ITOMCKA pellle-
HUS MaTeMaTH4ecKu cHOpMyIUPOBAHHON MPOOIIEMbI, MOAEIUPOBATH pe-
QJIbHBIE CUTYallMM Ha S3bIKE T€OMETPUH, UCCIIE0BATh TIOCTPOEHHBIE MO-
JIeNId C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUN U TeopeM, armapara
anreOpbl, pemaTth MpaKkTHYECKUE 3a7ayd, CBSI3aHHBIC C HAXOXKJICHHEM

TCOMETPHUICCKUX BCININH

11 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa-
30BaTeJBLHOM NPOrpaMMBbl Cpe/iHero 00umero o0pa3oBaHust

6

I'eomerpus




OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsl ITOBEPXHOCTH, 00pa3yolne

L[I/IJ'II/IHZ[pI/I‘IeCKOf/'I MMOBCPXHOCTHU, HUWIMHAP, KOHHUYCCKAsA ITOBCPXHOCTD,

ol o0pa3yronre KOHUYECKOW MOBEPXHOCTH, KOHYC, chepudeckas MoBepX-
HOCTH
6.2 Pacnio3naBath Tena BpaieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KnaccugumupoBars B3auMHOE pacHoiOkKeHHE CPephl U TUIOCKOCTH
OnepupoBaTh MOHITHSIMH: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBI-
6.5 COTa CErMeHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOs, BHICOTA IIa-
POBOTO CJI051, IAPOBON CEKTOP
6.6 Bbrauciiate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH TEJ BpAIllCHUS, TEOMET-
' PUYECKHX TeIl C IPUMEHEHUEM POpMYIT
OnepupoBaTh NOHATHUSMU: MHOTOTPAaHHUK, BIHCAHHBIN B cepy u omu-
6.7 CaHHBIN OKOJI0 cdeprl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalleHus
68 BBIMHCIATE COOTHOIICHUS MEXKIY IUIOMIAIASMH MMOBEPXHOCTEH W 00BE-
' MaMU MOJOOHBIX Tell
6.9 N3o0paxath u3ydaemble QUTYPHI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInoHATE (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00B-
6.10 EMHBIX (Uryp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs TeJl Bpallle-
HUS
W3Brekath, WHTEPIPETUPOBATH M MPEoOpa3oOBHIBATH WH(OPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIrypax, MPEJICTaBICHHYI Ha
YepTekax U pUCyHKax
[TpuMeHsTh TeoMeTpuUYecKre (PAKTHI IS PEIICHHUS CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOIAralouIuX HECKOJILKO IIArOB PELIEHHs, €CIH YCIOBUS
MPUMEHEHUS 33JIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
6.14 YMHOEHUS BEKTOPA HA YUCIIO0, OOBSICHATH, KAKUMHU CBOWCTBAMHU OHH 00-
JaaroT
6.15 [IpuMeHATh MpaBUIIO MapaJUICIICIIUIICIa IPU CIIOKEHUN BEKTOPOB
6.16 OnepupoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE,

BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,




YroJl MEeXAY BEKTOpPaMHM, CKAJIIPHOE IPOU3BEIECHNUE BEKTOPOB, KOJIMHE-

APHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENEHUE BEKTOpa Ha YUCIO, Yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

6.20

3a,HaBaTB IIJIOCKOCTH YPaBHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAMUHAT

PemraTs HpOCTCﬁHIHC TCOMETPHUICCKUC 3aa4r Ha IMPHUMCHCHUC BCKTOP-

HO-KOOPAWMHATHOI'O METOAA

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XKXIACHHUC I'COMCTPUYCCKHUX BCIUWYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPUMCHAA U3BECTHBIC METOJbI IPU PCIICHUN CTAHAAPTHBIX MaTCMAaTHU4YC-

CKHX 3aaa4

6.21

IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HH, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'€COMETPUU B UCKYCCTBC

6.23

[TpuMeHsTh MOJy4YeHHbIE 3HAHMSA HA NMPAKTUKE: aHAIU3UPOBATh pealb-
HbIE CUTYallUH U NPUMEHITh M3YyYEHHBIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsT MaTeMaTH4eCKH CPOpPMYIUPOBAHHON MNpoOIEMBbl, MOJAEIUPO-
BaTh peaJbHBIE CUTYallMU Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh MOCTPOEH-
HbI€ MOJIEJIM C HCIIOJb30BAHHUEM T'€OMETPUUYECKUX TOHATUNH U TEOPEM,
anmapara anreOpbl, perars NpakTHUYeCKue 3a/1aui, CBI3aHHbIE C HaX0X-

JACHUCM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

I'eomerpus

OcHoBHBbIE NTOHATHUS cTEpeoMeTpuu. Touka, npsMas, II0CKOCTh, IPOCTpaHCcTBO. [1o-
HATHE 00 aKCMOMAaTHUYECKOM ITOCTPOEHHH CTEPEOMETPHM: aKCUOMBI CTEPEOMETPUHN U

CIICACTBHUA U3 HUX

B3auMHOe pacriosoxeHue NpsiMbIX B IIPOCTPAHCTBE: ME€PECEKAOUINECcs, apaleiib-
HbIE M CKpelluBaroIuecs npsamsele. [lapamieabHOCTh MPSIMBIX U IJIOCKOCTEN B IPO-
CTPaHCTBE: MMapAJLICIbHBIC IPSIMBIC B IIPOCTPAHCTBE, APAJLICIBHOCTD TPEX MPSAMBIX,
[apaJUIEJIbHOCTD MPSAMOM M IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMH CTOPOHAaMH,
YToJ MEXAY IPSAMBIMH B IPOCTpaHCTBe. [laparuielbHOCTE MIIOCKOCTEN: apalielib-
HblE€ IUIOCKOCTH, CBOWCTBA NapajieNbHbIX IulockocTei. [Ipocteimme mnpoctpas-
CTBEHHBIC (DUTYPHI HA IUIOCKOCTH: TETPa’p, KyO, mapajuiesenumes1, HoOCTpOeHHE ce-

YEeHUU

7.3

7.4

[TepieHAUKYIAPHOCTD MPSMOW U IUIOCKOCTH: NEPHEHAMUKYISIPHBIE NPSMBIE B MPO-
CTPaHCTBE, MpsIMble MapaJljielIbHble U MEPIEeHIUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
NEPIEHIUKYJIIPHOCTU NPSIMON U TUIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXKAY MPSMOM U IUNIOCKOCTBIO, ABYTPaH-
HBI{ YroJl, JMHEHHBINA yroJl IByrpaHHoro yria. IlepneHaukynsp U HakJIOHHBIE: pac-
CTOSIHME OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMON J0 IIOCKOCTH, MPOEKIUS
¢Gurypel Ha MIOCKOCTh. IlepneHIuKyIAPHOCTD IOCKOCTEH: MPU3HAK MEPHEeHIUKY-

JSIPHOCTH JIBYX IIockocTeil. TeopeMa o TpEX nmepreHIuKyspax

IloHsiTME MHOIOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOIOI'PAaHHHKA, BBIIYKJIbIE U HE-
BBIIIYKJIBIE MHOTOTPAaHHMKH, pa3BEpTKa MHOrorpaHHuka. IIpusma: nN-yroapHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH NMpu3Mbl. [lapamnenenunesn, npsMOyroibHbIM NapayyIesIeHIIE]
u ero csorcrsa. [Iupamuaa: N-yrojabHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUIbHAS U yCeUEHHAs MUpamMHaa.
OneMeHTHI MPU3MbI U TupaMuel. [IpaBuibHBIE MHOTOIPAHHUKHU: ITIOHATUE TIPaBUIIb-
HOI'O MHOTOTPaHHMKA, NPaBWIbHAS IIPU3Ma W IIPABWIbHASA MUPaMUJa, ITPABHIIBHAS
TpeyrojipHasi MMpaMua U MPaBUWIbHBINA TeTpasap, KyO. [IpencraBnenue o mpaBuib-
HBIX MHOTOTPaHHMKAaX: OKTa’p, AoAeKa’Ap M mkocadapyrue CedeHus NpU3MBI U

MnmUupaMuabl




7.5

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO TOYKH, MPSIMOM, IIOCKO-
CTU. OIJIEMEHTHl CHMMETPUU B THpaMUJaX, MapajulesielUeax, TPaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Beruucnenue 35eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomanes 0o-
KOBOW ITOBEPXHOCTHU U IOJIHOW ITOBEPXHOCTH NPSIMOM IIPU3MBI, IIJIOIIAb OCHOBAHU,
TeopeMa 0 OOKOBON MOBEPXHOCTU HPAMON npusMbl. Ilnomans 60k0BOM MoBEpXHO-
CTU U IIOBEPXHOCTH NPABWJIBHOM MMPAMUJIBI, TEOPEMA O IUIOLAAN YCCUEHHOU Nupa-

Mubl. [Tonarue 06 00bEMe. OOBEM MUpPaMUIBI, TPU3MBI

1.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CoOTHOIICHUS MCXKAY IUIOIAAsIMHU HOBerHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

Kon

11 KUIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3yfoume HHHHHI{pH‘ICCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas noBepXHOCTh, 00pa3yrolrie KOHHYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, 00pasyromias U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLaab NOBEpXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUiomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa3BépTKa OUIMHApPA U KOHYCa

6.5

6.6

6.7

KomOuHammu Ten BpameHns 1 MHOTOTpaHHHKOB. MHOTOrpaHHUK, OTIMCAHHBIA OKO-
710 cepsl, cepa, BOHcaHHAs B MHOTOTPAHHUK, HJIH TEJIO BPAIICHHSI

[Tonsarue 06 o0béMe. OcHOBHBIE cBOMcTBAa 00bEMOB Tenl. Teopema 00 00bEMeE mpsi-
MOYTOJBHOTO Mapauienenunena u ciaeacteus u3 He€. OOBEM HUIMHIpPA, KOHYCA.
O6béM 1mrapa ¥ miomaab chepol

[Tono6ubie Tena B mpocTtpancTBe. COOTHOIIGHUS MEXKIY IUIOMIAIASIMU MOBEPXHO-

cTel, 00bEMaMu MOTOOHBIX TEIT

6.8

Ceuenus nunuHApa (MApaJIeIbHO W TEPICHANKYJISIPHO OCH), CEUeHHUs KoHyca (Ta-

pajuIeTbHOE OCHOBAHUIO M IMTPOXOJISIIEe Yepe3 BEPIINHY), CEUCHUS mapa

6.9

Bextop Ha miockocty W B mpocTpaHcTBe. ClOKEHHE M BbIYMTAaHHE BEKTOPOB.

YMHO)XeHue BekTopa Ha uyucio. PaznoxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM




BekTtopaM. [IpaBuno mapamnenenunena. Pemenue 3agay, CBA3aHHBIX C IPUMEHECHU-

€M IIPaBUJI JICUCTBUM C BEKTOPAMU

6.10

[IpssMoyronbHas cucrema KOopAMHAT B IipocrpaHcTse. Koopaunatel Bekropa. IIpo-
CTeHIIME 337a4l B KOOpIUHATaX. YTOJ MeXay Bekropamu. CKalsipHOE IPOU3BELC-
HUE BEKTOPOB. DBpluucieHne yrioB Mexay HOpSIMBIMA U INIOCKOCTSMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU PCIICHHUU I'€COMCTPUYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE-
3VJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPO-
T'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero o0uero oopas3o-
BaHUs

Brnanenue meronamu J0Ka3aTesNbCTB, JIMOPUTMaMH pELICHUS 3a]ad;
yMeHue (GOopMyIHpPOBATh U ONEPUPOBATH MOHATHIAMH: ONpEACICHHE, aK-
cHUOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, MPU3HAK, 0KAa3aTeIbCTBO, PaB-
HOCWJIbHBIE (DOPMYIMPOBKH; MPHUMEHATh HMX; YMEHHE (OPMYIHPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCII0JIb30BaTh METOJ MaTeMaTHUYE€CKON MHAYKLIUU; TIPO-
BOJIUTH Jl0Ka3aTeJbHbIE PACCY)KIEHHs MPH PElIeHUM 3aJad, OLEHUBATh
JIOTUYECKYIO0 MPABWIBHOCTh PAcCyXJIECHUN; YMEHUE ONEpUpOBaTh MOHS-
TUSIMU: MHOXECTBO, TIOJJMHOXKECTBO, OIepalliy HaJl MHOKECTBAMU; yMe-
HUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl OMHCAHUS
pEAIBHBIX MPOLIECCOB U SIBJICHUM M NIPU PELICHUH 3a7a4, B TOM YHCIE U3
JIpYruX y4eOHBIX NPEAMETOB; YMEHHE ONEpUPOBATH MOHATUSIMH: rpad,
CBSI3HBIN rpad, nepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHUE 337aBaTh U
OMMCHIBATh Ipadbl pa3IUYHBIMU CIIOCOOAMH; HCIOJB30BAaTh rpadsl Hpu

peUICHUHU 3a1a4

VYMeHue onepupoBaTh MOHATHUAMHU: HATypalbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HATypabHOM CTETeHH, CTETIeHb
C palMOHaJIBHBIM IOKAa3aTelieM, CTENeHb C JACWCTBUTEIbHBIM IOKa3aTe-
Jem, Jorapudm 9ucia, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YHC-
Ja, OCTaTOK MO MOYIIO, PAl[MOHAIIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO,
MHOYXECTBa HATypaJIbHBIX, IIENbIX, PAIIMOHATBHBIX, IEHCTBUTEIBHBIX YH-
cell; yMEHHUE HUCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIMNA 00IIMi
JeUTeNlh U HauMEHBIIIee o0Iee KpaTHOe, aropuT™M EBKimaa mpu pe-
IIEHUH 3a/1a4; 3HAKOMCTBO C pa3jIMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMU
CUWCIICHUS; YMEHHE BBITIOIHATH BBIYUCICHHE 3HAYCHUH U ITpeoOpa3oBa-
HUS BBIPQKEHUI CO CTENEeHSAMHU U JorapupMamu, npeodpazoBaHus Ipoo-
HO-PAllMOHAIBHBIX BBIPAKEHHUN; YMEHHE ONEPHUPOBATH MOHATHUSIMH: TO-
CJIEZIOBATENILHOCTD, apu(MeTHUecKas porpeccus, reoMeTpuiecKas mpo-

rpeccusi, 06CKOHEYHO YOBIBAIOIIAsi TEOMETPHUECKAs IIPOTPECCHs]; YMEHHE




3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyr; yMEHHE ONEpUpOBaTh MOHATHAMHU: KOMILJIEKCHOE YHCIIO, CO-
NpsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO
yucia, opMma 3amucu KOMIICKCHBIX YHceN (TeOMEeTpHUYECKasi, TPUTOHO-
MeTpUYecKas U anredpanueckas); yMeTh IPOU3BOAUTh apuU(PpMETHUECKHE
JENCTBUS C KOMIUIEKCHBIMU YMCIaMH; IPUBOAUTH IPUMEPHI UCIOJIB30-
BaHUsl KOMIUIEKCHBIX YHCEN; OMEepUPOBATh MOHSATUAMU: MaTpula 2X2 u

3%3, onpenenuTenb MaTPULIbl, FEOMETPUUECKUNA CMBICI OIIPENEIUTENS

YMmenue onepupoBaTh MOHATHAMU: PAUUOHAIBHBIE, WPPalMOHAJIbHbIC,
MOKa3aTelbHbIe, CTETNEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
YpPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATH-
SAMU: TOXIIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHHE, Hepa-
BEHCTBO, CHCTEMa YPAaBHEHUN M HEPABEHCTB, PABHOCUJILHOCTH YpaBHE-
HU, HEPABEHCTB U CUCTEM; YMEHHUE PEIlIaTh YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C MOMOIIBIO PA3JWYHBIX MPUEMOB; pelIaTh YpaBHEHUs, HEpa-
BEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHATH YPAaBHEHUs, HEPABEH-
CTBa, UX CUCTEMBI JJIsI PEHICHUS] MAaTEMAaTUYECKUX 3a]1a4y U 3a7a4 U3 pas-

JMYHBIX 00J1acTell HAYKU U peabHOMN JKU3HU

YMeHue onepupoBaTh NOHATUAMU: (QYHKIMS, YETHOCTh (DYHKIMH, TEpH-
OJIMYHOCTh (DYHKLIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (PYHK-
UM, SKCTpeMyM (yHKIMHM, HauOoJsiblllee W HaMMEHbIIee 3HAa4YEeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HETIpEpbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLUY, TIepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢bu3nyecKuil CMBICIT MPOU3BOAHOM, MEPBOOOpa3Has, ONpeneaEHHbIN HH-
Terpaj; yMeHHe HaxOJUTh aCUMOTOTHI rpaduka (yHKIUH; YMEHUE BbI-
YHUCJIATH POU3BOJAHBIE CYMMBI, IPOU3BECHUS, YACTHOTO U KOMIIO3HUIINH
GbyHKUIMH, HAXOIUTHh YpaBHEHUE KacaTeabHOM K rpaduky GyHKINU; yMe-
HUE HAXOJUTh MPOU3BOAHbBIE SJIEMEHTAPHBIX (YHKIUN; YMEHUE HCIIONb-
30BaTh MMPOU3BOAHYIO JUIA UCCIIEAOBAaHUS (PYHKIMHA, HAXOIUTh HauOOIb-
[IMe ¥ HauMEHbUINe 3Ha4eHHs] QYHKIUH; CTPOUTh TpapuKd MHOTroOUIIe-
HOB C HCIIOJb30BAaHMEM alIapara MaTEMaTHMYECKOIO aHalu3a; IpHUMe-
HATBH NPOU3BOJHYIO JUIsl HAXOXKICHHS HAWIYYIIETrO PEIICHNs B IIPUKIAL-
HBIX, B TOM YHUCIIC COLMAIBbHO-3KOHOMUYECKUX M (PU3NYECKUX 3ajayax;
HaXOJUTh IUIOIAAN U 00BEMBI (PUTY C MOMOILBIO MHTErpaia; MPUBOAUTH
IpUMEpPbl MATEMAaTHYECKOTO MOJICIIMPOBAHUS € TIOMOLIBIO U hepeHIH-

aJbHBIX YPABHEHUI




YMeHue omnepupoBaTth MOHITHSAMU: TpapuK (QyHKIIMH, 0OpaTHas (PyHK-
s, KOMIO3UIUs (GYHKIMNA, THHEeHHas (YHKIMS, KBaJpaTuyHas (yHK-
1ysl, paluoHanbHas (QyHKIMs, CTEeNeHHas (QYHKLUS, TPUTOHOMETpuye-
ckue (QyHKIUHU, 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMH, TIOKA3aTelb-
Has U Jorapupmuyueckas QyHKIUH; yMEHUE CTPOUTh IpadUKHU H3ydeH-
HBIX (DYHKIMH, BBINOJHATH MpeoOpa3zoBaHus TpapuKoB (YHKIMMA, HC-
H0JIb30BaTh IpaUKH JUIsl U3YyYEHMs INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHnH 3a7ad U3 JPYruxX y4yeOHBIX MPEIMETOB U 3a/la4 U3 PeabHOM
KU3HH; BBIpaXKaTh (popMysamMH 3aBHCHUMOCTU MEXIY BEIMYMHAMU; HC-
MOJIb30BaTh CBOMCTBAa M rpaduku (QYHKIUH A peUIeHUs YypaBHEHHH,
HEpaBEHCTB M 3aJad C IapaMeTpamy; HU300pakaTb Ha KOOPAUHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM YHMCIE Ha Ipo-
LEHTHI, JOJIM W YacTH, Ha JBW)KEHUE, pabOTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JacTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(buHaHCAMM); COCTABIIATh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CH-
CTEMBI 110 YCJIOBHUIO 3aJaud, UCCIEJ0BATh MOJYyYEHHOE PEIIEHHE U Olle-
HUBaTh MPABJONOA00HOCTh PE3YyIbTAaTOB; YMEHHUE MOJECIUPOBATh pealb-
HbIE CUTYallUU Ha SI3bIKE MAaTEMAaTUKU; COCTABIISATh BbIPAXKEHMUs, YpaBHE-
HUS, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBMIO 33Ja4H, UCCIEN0BATh I10-
CTPOEHHBIE MOJIENIN C MCIOJIb30BAaHUEM ammapara ajareopbl, UHTepIPETH-

pOBaTh MOTYYEHHBIN pe3ybTaT

YMeHue onepupoBath MOHATHIME: cpeiHee apudmeTnyeckoe, MeANaHa,
HauOoJIbIlIee W HAWMEHBINIEEe 3HAYCHHS, pa3Max, IUCIEPCHs, CTaHIapT-
HOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe U3BJIEKaTh, HHTEPIIPETUPO-
BaTh MH(OpPMAINIO, TIPEACTABICHHYIO B TaOIHIaX, HA AUarpamMmax, rpa-
¢duKax, OTpaxKaroIIyl0 CBOWCTBA PEAbHBIX MPOIECCOB H SBICHUIL; Mpe-
CTaBJATh MHGOPMAIMIO ¢ TIOMOIIBI0 TAOJMIl M JUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCIIEé C NMPUMEHEHHEM TrpapuuecKux
METO/IOB M DJIEKTPOHHBIX CPEACTB; TpaUYECKH HCCIEN0BATh COBMECT-
HBbIC HAOJIIOJICHUS C TIOMOIIBIO AMAarpaMM pPacCeMBAaHUS M JTWHEHHOU pe-

rpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYyYalHBIM OIBIT U CIIy4ailHOE CO-
ObITHE, BEPOSITHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIUUCIIATH BEPOSIT-
HOCTb C HUCIIOJIb30BaHUEM IpapUyecKrX METOAOB; MPUMEHSTH (HOPMYJIbI

CIIOKEHHSI U YMHOKEHHSI BEPOATHOCTEH, (POPMYITy MOIHON BEPOATHOCTH,




dbopmyny bepuymiu, komOuHaTOpHBIE (DAKTBI U (OPMYIIBI; OIICHHBATH
BEPOSTHOCTH DPEATbHBIX COOBITHI; yMEHHE ONEepPHUpPOBATH MOHATHIMM:
cilydaiiHasi BEJIMYMHA, PACHpe/esieHHEe BEPOSTHOCTEH, MaTeMaTHYECKOe
OKHUIJaHUuEC, NUCIICPCUA U CTAHAAPTHOC OTKIOHCHHC CHy‘I&ﬁHOﬁ BCIINYN-
HBI, QYHKIMH pacnpeaeeHus ¥ TUIOTHOCTH PaBHOMEPHOTO, TIOKa3aTeb-
HOTO U HOPMAJILHOTO paclpeieiieHUui; YMEHHE UCIOIb30BaTh CBOWCTBA
U3YUYEHHBIX PAaCHpeeNICHUI TSl PEIICHHs 3a/1a4; 3HAKOMCTBO C TIOHSITH-
SAMU:. 3aKOH 6OJIBIJ_II/IX YHUCCJI, METOAbIL BBI60quHBIX HCCHCHOB&HHﬁ; yYMC-
HUE MPHUBOAMTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B IPH-
POOHBIX U 06HI€CTB€HHI)IX SABJICHUAX, YMCHHUEC OIICPHUPOBATH IMOHATHUAMMU:
COYeTaHUe, NMEePECTAHOBKA, YMCIIO COYCTAHHM, YHCIIO TIEPECTaHOBOK; OH-
HOM HpIOTOHa; yMeHHe MpUMEHSITh KOMOMHATOpHBIE (PaKTBl U pacCyxk-
JICHHS JJIs1 PEIICHUS 3a/1a4; OI[CHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA,
COCTaBJISITh BEPOSTHOCTHYIO MOJENb U MHTEPIPETUPOBATH ITOIYYECHHBIN

pe3yjibTar

YMeHHEe OnepupoBaTh MOHATUAMU: TOYKA, IpsAMasi, IUIOCKOCTb, IPO-
CTPaHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJa, IUIOCKUM YroJj, IBYTPaHHBIN
YIOJ1, TPEXTPAHHBIN YroJl, CKPELUIUBAIOIIKUECS IPAMBIE, TIaPAIIICIbHOCTD U
NEPNCHAUKYIAPHOCTh MPAMBIX U HJ'[OCKOCTGfI, yYrojia MCExay MNpAaMbIMU,
YTOJ MEXKAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH, PacCTo-
SAHUEC OT TOYKHU A0 IJIIOCKOCTH, paCCTOAHUC MCKIY NIPAMBIMU, PACCTOAHUC
MEXIY IJIOCKOCTSMU; YMEHHUE HCIOIb30BaTh IPU PELICHUU 3a1ay H3Y-
YyeHHbIE (DAKThl U TEOPEMBbI IMJIAHUMETPUU; YMEHHUE OLICHUBATh pa3Mephl
00BEKTOB OKPYXKAIOIIEro MUPA; CTPOUTh MAaTeMAaTHYECKHUE MOJIENIH C TO-
MOIIBIO TEOMCTPUICCKUX MOHSITHH U BCJIMYHH, P€IIATh CBA3AHHBIC C HU-

MU NPAKTUYICCKUC 3a1a9U
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YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYpPHI, 00bEM (DUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
Ky0, mapajuienienune, npusMa, nupamuaa, Gurypa u mIoBepXHOCTh Bpa-
IeHUs, WIMHAP, KOHYC, map, cdepa, miomanb cepsl, TIomaas mo-
BEPXHOCTH MUPAMHJIbI, TPU3MBI, KOHYCa, IUIUHAPA, 00bEM Kyba, mps-
MOYTOJIFHOTO TapaieNienuIea, MMPaMuIbl, IPU3MbI, IWIHHIPA, KOHY-
ca, 1mapa, pa3BEpTKa OBEPXHOCTH, CEUCHHUS KOHYCA U IIWIHHIPA, Tapai-
JIeTbHBIE OCH WJIM OCHOBAHMIO, CEUYEHUE Iapa, TIIOCKOCTh, Kacaromascs
cdepsl, MUIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUYECHHUE MHOTOTPAaHHUKA,

n300paxaTb MHOTOTPAHHUKH, (PUTYpBI U TIOBEPXHOCTH BpAILEHUS, UX Ce-




11

12

YEHUs, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IIPUMeE-
HSTh CBOWCTBA T'€OMETPUYECKHX (DUTYpP, CaMOCTOATENBHO (OPMYIHPO-
BaTh OIpeeNieHUs] U3ydaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O CBOMCTBAaX
U TPU3HAKaX TeoOMeTpuyYecKnx (puryp, 000CHOBBIBATH WM OMPOBEPIaTh
UX; YMEHHE MPOBOAUTH KiacCUPUKALKIO0 (GUTYp MO pa3IuYHbIM MPU3HA-

KaM, BBITIIOJIHATH HGO6XOZ[HMLI€ JOIIOJTHUTCIILHBIC ITIOCTPOCHU A

YMeHue onepupoBaTh MOHATUSMU: JIBUKEHUE B IIPOCTPAHCTBE, Hapal-
JIeNIbHBINA NEPEeHOC, CUMMETpPHUsS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBO-
poT, ipeoOpa3zoBaHue Mo00us, MOAOOHBIE (DUTYpPHI; YMEHHE pacrlo3Ha-
BaTh paBHbIC U MOAOOHbBIE (PUTYpPBI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE,
apXUTEKTYype; UCIOJIb30BaTh FEOMETPUUECKNE OTHOLIECHUS NPU PEIICHUN
3ajjay; HAXOAMUTh I€OMETPUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIOLIA/b,
00BEM) MpHU pelIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3 pealib-
HOW JKU3HU; YMEHHE BBIYMCIATH N€OMETPUYECKHE BEIMYMHBI (AJIUHA,
yroJi, IiIola b, 00bEM, IUIOIIA/(b TOBEPXHOCTH), UCIIOJB3YSl U3yUEHHBIE
(bopMynbl U METOABI, B TOM 4YHCJE: IUIOLIAJ]b MOBEPXHOCTH MUPAMHJIBL,
MPU3MBI, KOHYCa, IUIUHAPA, Tomanas chepsr; 00bEM Kyda, MPSIMOYTob-
HOTO Mapajuiesenunena, TMpaMuabl, TPU3Mbl, [UIMHIpPA, KOHYyca, IMIapa;
YMEHHE HaXOUTh OTHOIIEHNE 00BEMOB OJOOHBIX (pUTyp

YMeHue oneprupoBaTh NOHATUSAMU: MPSIMOYTOJbHAs CUCTEMa KOOpPJUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YHMCIIO, pa3iokKeHHe BEKTopa Mo 0asucy, cka-
JSIPHOE IIPOU3BENIEHUE, BEKTOPHOE IPOU3BEIEHUE, YIOJ MEXIY BEKTO-
pamMH; YyMEHHE HUCIOJIb30BaTh BEKTOPHBI M KOOPAWHATHBIA METOJN IJIs

peiCHUS TCOMETPUUCCKHUX 3a/lad U 3ada4 APYyrux y‘-Ie6HBIX npeaAMecTOB
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YMeHne BbIOMpATh MOIXOIANIMNA METO IS PEIICHUs 3aa4yu; TOHUMa-
HUE 3HAYUMOCTH MAaTEMaTUKU B U3YUYEHUU MPUPOIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUH; YMEHHUE PACIIO3HABATH MPOSBICHHE 3aKOHOB Ma-
TEMaTUKU B MCKYCCTBE, YMEHHUE NMPUBOAUTH NPUMEPHI MATEMATUUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 Panmonanbheie yncia. OOBIKHOBEHHbIE U JECSITUYHbIE APOOH, IMPOLEHThI, OECKOHEUHbIE
' MEPHOINIECKHE IPOoOH
13 Apudmerndeckuii KOpeHb HaTypajJbHOU creneHu. [leiicTBus ¢ apuMEeTHIECKUMU KOPHS-
' MU HaTypaJlbHOW CTEeTEeHU
14 Crenenp ¢ wenbiM nokasaresnieM. CTeneHb € palMOHAJIBHBIM IOKa3areneM. CBOHCTBa
' CTETIeHU
. CuHyc, KOCUHYC M TaHI'€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. /lecaTudHble U HATYpaIbHbIEC JOTapUPMBbI
JleiicTBUTENbHBIE YMCTa. ApUPMETHUECKHUE OINEepaluu ¢ JAeHCTBUTENbHBIMU YHUCIAMU.
1.7 [TpubnuxEHHbIE BBHIYMCICHUS, MPABUIIa OKPYTJEHUS, NPUKHUIKA U OLEHKa pe3yibTaTa
BBIYMCIICHUI
1.8 [IpeobpazoBanme BEIpaXKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckre ypaBHEHUS
2.4 [Toka3zaTenbHblE U JOrapuPMUUECKIE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULIbl
3 OyHKIMH U TpapuKH
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OyHK1UA, cocoOb! 3ananus GpyHakuun. I'padux Gynkmuu. B3anmao oOpaTHbie HyHKIIUH.

3 Yérupie un HeuéTHbIe pyHKuuu. [lepuoanueckue GyHkuuu
OO6nactp ompeneseHuss 1 MHOXKeCTBO 3HadeHud ¢pynkuuu. Hymn ynkmun. [TpomexyTku
3.2 3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U MUHUMYMBI
¢byakuu. Hanbomnpiiee 1 HauMeHbIee 3HaYeHe (PYHKIUU Ha IIPOMEKYTKE
33 Crenennas GyHKIMS ¢ HATypaJdbHBIM M IIeNbIM Toka3aTeneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pa3peiBa. AcuMnTOTH rpadukoB (pyHKIuA. CBONHCTBA (GYyHKINH, HEMPEPHIBHBIX HA
' OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Hauana maTremaTueckoro aHaiunsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
42 [TpuMeHeHHe MPOU3BOAHOM K MCCIeT0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxxnenne HanOoJbIIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIUY Ha OTPE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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