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1. ITosicHUTEJbLHAA 3aNHCKA.



[enssmu m 3amavyamMu 3J€KTUBHOTO Kypca «I'eomerpusi. Pemienue 3aad MOBBIIIEHHOMN
TPYIHOCTH» SIBJISIFOTCS:

- pa3BUTHE JIOTHYECKOTO  MBINUICHHS, TMPOCTPAHCTBEHHOTO  BOOOpaKCHHSI,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTUYHOCTH MBIIIICHHS] HA YPOBHE, HEOOXOAUMOM JJisi Oyayuieit
npodeccuoHaNbHOM 1A TEIIbHOCTH;

- OBJIQJICHUE MATEMATUYCCKUMU 3HAHUSMHU, HEOOXOJUMBIMH B MOBCEJIHEBHOW >KH3HH,
JUISE M3yYEHUs NIKOJBHBIX €CTeCTBEHHOHAYYHBIX JHUCIUIUIMH Ha ©0a30BOM ypOBHE, s
MPOJOKEHHsI 00pa30BaHus;

- (opMmupoBaHHe MPEICTaBICHUNA O MaTeMaTHKEe KaK YHHUBEPCAJIbHOM SI3bIKE HayKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBJICHUN U TTPOIIECCOB;

O011y10 XapaKTePUCTUKY JIEKTUBHOIO Kypca.

BonbmimHCTBO 337au TpeOyeT MpUMEHEHUs Pa3sHOOOpa3HBIX TEOPETHYECKUX 3HAHUM,
JIOKA3aTeNbCTBA YTBEPKACHUM, CHPABEUIMBBIX JIHIIb MPU OINPEACTCHHOM pPACIOJIOKEHUU
(burypsl, NPUMEHEHHE PA3JIMUYHBIX POPMYIL.

[TproOpecTy HaBBIKK B PEIICHUU 3a/1a4 MOYKHO, JIMIIb PEIINB JOCTATOYHO OOJIBIIOE UX
KOJIMYECTBO, 03HAKOMUBIIKCH C PA3IMYHBIMU METOJIaMU, MPUEMAMH U MOAXOIaMHU.

[IporpamMmma miist  00mI€00pa30BaTENbHBIX IIKOJN 10 TEOMETPUM HE aKIEHTUPYET
BHMMaHUE Ha METOJaxX pelleHus 3a7ad, OCOOCHHO Ha WX YacTHbhle ciydau. VMckyccTBo ke
pemaTh 3amaydl OCHOBBIBAETCS HA XOPOIIEM 3HAHUM TEOPETHUECKOW YacTH Kypca, 3HAaHUH
JIOCTaTOYHOTO KOJMYECTBAa reOMETPUYECKUX (PaKTOB, B OBIAJCHHUH OMPEACNEHHBIM apCeHATIOM
MPUEMOB U METOJIOB PEIICHHS T€OMETPUUECKUX 3a/ay.

Marepuan Kypca CrocoOCTBYeT Pa3BUTHUIO Y MIKOJBHHUKOB JIOTUYECKOTO MBIIIJICHUS,
MPOCTPAHCTBEHHOTO BOOOPAXKEHUS U MO3BOJISIET UM TJTy0XKe MOHATh Y4eOHBIM MaTepuai 1o 3Tou
TeMe. B HeM yBenMuMBaeTCsl TEOPETUUYECKAsl 3HAYMMOCTh U3Yy4aeMOro MaTepHalia, paciIupsrOTCs
€ro BHYTPEHHUE JIOTUYECKUE CBSI3U, 3aMETHO MOBBIIIAETCS POJIb JEAYKIUH.

Jnst >pdekTuBHON peanu3anui Kypca HEOOXOIUMO HCIOJIb30BaTh Pa3HOOOpa3HbIE
dbopMBbI, METOABI M TIPUEMBI O0YUEeHUS, Jenasi 0COObIN yIop Ha Pa3BUTHE CAMOCTOSTEIBLHOCTH,
MO3HABATEJIbHOIO MHTEPECa U TBOPUECKOM aKTUBHOCTU ydamiuxcs. st 3Tol 1enu mpoBOIsATCS
3aHATHUS B BUJIE:

" KOHCYJBbTAllUH,

" CaMOCTOSITENbHON paboThI;
" MPaKTUKYMa;

" CeMHHapa;

" KOMITbIOTEPHBIN MPAKTUKYM.



Lenb Kypca: pacliMpuTh MPEACTABICHUS yYallUXCs O METOJax, MpUeMax, Moaxoaax
pelIeHns TEOMETPUYECKUX 3a7a4 MO MIAHUMETPUU U CTEPEOMETPUH

3ajgaum Kypca

1. ITo3HaKOMUTH yYalUXCsl C HEKOTOPBIMU METO/IAMH PELICHUs 3a/1ay:

a) METOJIOM OIIOPHOTO JIEMEHTA;

0) METOIOM ILIOIIAJICH;

B) METOJIOM BBEICHHS BCIIOMOTaTEJILHOTO ITapaMeTpa;

') METOJIOM BOCXO/ISIIIETO aHAJIN3a;

1) METOJIOM TIOJI00US;

€) METOJIOM JIOTIOJTHUTEJIBHOTO TIOCTPOCHHS;

2. Ilo3HaKOMHUTH yYalIMXCSd C HEKOTOPHIMM TEOPEMaMHU IUIAHUMETPUU U CBOWCTBAMH
dburyp, He paccMaTpUBaEMbIMU B Kypce TeoMeTpuu 7-9 Ki1accos.

3. Pa3BuBaTh yHUBEpCaJbHbIC yueOHbIC ACHCTBUS YYalIMXCS, JIOTHUYECKOE MBIIICHHE,
AITOPUTMHUYECKYIO KYJIbTYPY, MATEMAaTHUYE€CKOE MBIILJICHUE U HHTYUIIUIO, TTIOBBICUTh UX YPOBEHBb
00yYEeHHOCTH.

4. Pa3BuBaTh TBOPYECKHE CIIOCOOHOCTH IIKOJHLHUKOB, TOTOBUTH UX K IPOJIOJDKCHHIO
00pa30oBaHUs U CO3HATEIBHOMY BBIOOPY Ipodeccuu.

Memoouueckue pekomenoayuu no opeaHu3ayUU 3eKMUBH020 Kypcd.

N3yuenne «kypca «l'eomerpusa. PemeHune 3amay  MNOBBILIEHHOHM  TPYAHOCTHY
CKJIQIBIBAETCS M3 TPEX 4YACTEH: TEOPETHUUYECKOM, MPAKTUYECKOM, KOHTPOJS 3HAHUN U yMEHUU
yuamuxcs. KoHcTpynpoBaHue nmporpaMMHOTO COZEpP>KaHUs Ha 3aHATHUAX MO KypCy MPOBOJUTCS

M0 AJITOPUTMY:

= 000011IeHIE TIEpPBOHAYATBHBIX 3HAHMIA,
. CHCTEMaTH3alus, KOHKPETH3AIIUS U YTIYOJICHUE TEOPSTUICCKUX 3HAHUIA;
- IIPOCKTUPOBAHNEC U OpraHu3alunsid HpaKTI/I‘IeCKOI\/'I JACATCIIBHOCTH y4YallluXCs

0 IPUMEHEHHIO 0a3MCHBIX 3HAHUH.

Teopernueckass 4acTh AJMEKTHBHOTO Kypca 3aKJIIOUAeTCs B HM3JIOKEHHH MaTepualia
YUUTENIEeM IO KaXJI0H M3ydyaeMoi TeMe ¢ IMpHUBEIECHHEM MPUMEPOB M COOOIICHUS YJalUMCs
JOITIOJIHUTCIIBHBIX q)OpMYJ'I H TCEOpEM, HEC BXOJJAIIMWX B IpOorpamMmy cpenHeﬁ IIKOJIBI.
HpaKTI/I'-IeCKaSI 4acCTb 3JICKTUBHOI'O KypCa — B IPMMCHCHUHU YyHAlIUMUCA MMOJTYYCHHBIX 3HAHUHI
npu pemeHun 3anad. llocme kaxkmgolW Tembl mpoBoauTcs  auddepeHIrpoBaHHAS
caMoCTOsITeNIbHas paboTa, B pe3ysbTaTe KOTOPOH OLEHUBAIOTCS 3HAHUS U YMEHHUS, YUALTHXCS
Mo TATHOAUIPHOM CHCTEME OIIGHOK. B KOHIlE KaXIOro roja MPOBOIUTCS HTOTOBAS
KOHTPOJIbHAs paboTa. DIIEKTUBHBIN Kypc MpenoiaracT 6€3 0OTMETOYHOE 00yUYeHHe.

MecTo 3/1IeKTUBHOT0 Kypca B y4eOHOM ILIaHe.



[Iporpamma »nekTUBHOrO Kypca «PelieHue reoMeTpuyecKux 3ajiad IMOBBIIICHHON
TPYZHOCTU» IIpeIHa3HaueHa 1 u3ydeHus B 11 kiacce u paccuntana Ha 34 yaca.
2. Ilnanupyemble pe3y/bTaThl OCBOEHHS 3JeKTHBHOIo Kypca «I'eomerpus. Pemenne
32124 NOBbILICHHON TPYIHOCTH»
JInyHOCTHBIE, MeTanpeIMeTHbIe U NpeJIMeTHbIe Pe3yJbTaThbl OCBOCHUSI Y4eOHOIro
npeamMera
W3yuenmne kypca B crapiieil mKkosie AaéT BO3MOXHOCTH JAOCTHKEHHS O0y4YaroIIuMUCs

CJIEAYIOUIUX PE3YIbTATOB.
JInmyHOCTHEIE:

1) chopmMupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKU; KPUTUYHOCTH MBIIUICHHS, YMEHUE DPACIO3HABATH JIOTUYECKH HEKOPPEKTHBIC

BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

2) TOTOBHOCTb M CHOCOOHOCTH BECTHU Auajior ¢ Ipyrumu JrOJAbMH, NJOCTUTATH B HEM

B3aUMOIIOHUMAaHUs, HAXOJUTb 06HII/I€ e 1 COTpyaHrU4aThb 1A UX JOCTUIKCHUA,

3) HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJIIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM,

HpOGKTHOﬁ U APpYyrux BUJaX ACATCIBHOCTU,

4) TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak

YCIIOBUIO yCTIEUTHOM MpodeccnoHanbHOM 1 00111eCTBEHHOM NesSTeIbHOCTH;

5) OCTCTUUCCKOC OTHOHUICHHUC K MHUDPY, BKIKOYAA I3CTCTUKY 6BITa, HAay4YHOTO H

TEXHUYCCKOI'O TBOPUYCCTBA,

6) OcCOo3HaHHBIM BBIOOpP Oyaymeid mnpodeccudn ©  BO3MOKHOCTEH peau3ariu
COOCTBEHHBIX JKH3HEHHBIX IITaHOB, OTHOIIICHHE K HpO(l)eCCI/IOHaHBHOfl JCATCIIPHOCTH KaK
BO3MOXHOCTHU y4dacCTus B pEeIICHNN JIMYHBIX, O6I].[CCTBGHHBIX, roCcyaapCTBECHHBIX,

00IIeHAIIMOHATBHBIX MTPOOJIEM.
MeTtanpenmeTHbIe:

1) ymeHue camMOCTOSITENIBHO OINpPEAEIATh LEIM AEATEIbHOCTH U COCTABIATH ILIAHBI
JEATEIbHOCTH;  CaMOCTOATEIIBHO  OCYLIECTBJIATH, KOHTPOJUPOBaTH M  KOPPEKTUPOBATh
JEATEIIBHOCTD; MCIIONIBb30BATh BCE BO3MOYKHBIE PECYPCHI I JOCTUKCHMS ITIOCTABJICHHBIX LENen

" pfain3aliiu IJIaHOB JCATCIbHOCTHU, BBI6I/IpaTI) YCICUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUuAX,



2) yMeHHEe TPOJIYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM
ACATCIIBHOCTH, YYMTBIBATL TMMO3UIUU JPYIrUX YYACTHHUKOB ACATCIIBHOCTH, 3(1)(1)6KTI/IBHO

pa3pemaTh KOHQIUKTHL;

3) BiaeHUE HABBIKAMH ITO3HABATENBbHOM, y4eOHO-HUCCIIEAOBATENLCKOM M TPOEKTHON
JICATEIIFHOCTH, HAaBBIKAMH  pa3pellleHHs TpoOJieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATENIFHOMY TOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3ajad, MPUMEHEHHUIO Pa3IndHBIX

MCTOA0B IIO3HAHUS,

4) TOTOBHOCTBh M CIIOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAIMOHHO-TO3HABATEIILHOM
JESTSIIbHOCTH, BKIIIOYash YMEHUE OPHCHTHUPOBATHCS B Pa3IMYHBIX HMCTOYHUKAX WH(OOpMAIINU,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HH(GOPMALIMIO, TOIYyYaeMYyI0 U3 Pa3IMYHBIX

HCTOYHHKOB,

5) yMeHHME WHCIOJb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHojoruit (manee — UWKT) B pemeHur KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COONIOIeHuEeM TpeOOBaHWK SPrOHOMHUKH, TEXHUKU OE30MacCHOCTH,
THUTHUEHBI, PECypCcOCOEpeKEHHUs, TMPABOBBIX M OITHYECKUX HOPM, HOPM HH(POPMAIMOHHOU

0e30IMacHOCTH;
[IpenmerHsbie

[IpenMeTHble pe3ynbTaThl OCBOEHUS WHTETPUPOBAHHOIO Kypca OPHUEHTHUPOBAHBI Ha
(dbopMHpOBaHUE LEIOCTHBIX MPEJCTABICHUNH O MHUpe M OOIIeH KyJIbTypbl 00y4aroUMXcs MyTEM
OCBOCHMS CHCTEMAaTHMYECKMX HAyUHBIX 3HAHUH M CIIOCOOOB JAEHCTBHM Ha MeTanpeIMeTHOMH
OCHOBE, a IpEJAMETHbIE pe3yJbTaThl OCBOCHHSA Kypca aiareOpbl M Hadal MaTeMaTU4ecKOro
aHaiM3a Ha ©0a30BOM ypOBHE OpHUEHTHPOBAaHbI Ha OOecleyeHUue MPEeUMYILECTBEHHO

0011e00pa30BaTeIbHOM 1 OOIEKYIBTYPHOM MOATr0TOBKU. OHU MPeAIoarar:

1) chopMupoBaHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOH KyJIbTYpHI U
0 MeCTe MaTeMaTHKH B COBPEMEHHOM IIMBUIIM3AIMHU, O CIIOCOOAX ONMUCaHHUI Ha MaTEMAaTHYECKOM

SI3BIKE SIBJICHUI PEAJIBHOI0 MHpAa,

2) C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0O MAareMaTu4dYCCKUX IIOHATHAX KaK O
Ba)KHEHUIITNX MaTeMaTHIECCKIX MOJZCIIAX, MMO3BOIAIOIINX OMUCBIBATH U U3YYAaTh PA3HBIC ITPOLCCChI
U ABJICHUS; ITOHHMMAHHUEC BO3MOXHOCTH aKCHOMATHYECKOI'0 IIOCTPOCHHUA MATCMATHYCCKUX

TEOPUL;



3) BiazeHue METoJaMH JI0Ka3aTeabCTB U allTOPUTMOB PELICHUS; YMEHUE UX IPUMEHSITh,

MMPOBOAUTDH AOKA3ATCIbHBIC PACCYKACHUA B XOAC PCUICHUA 3a1a4;

4) BnazeHue CTaHIAPTHBIMU MPUEMAMH PEUICHHs PallMOHAIBHBIX U UPPALMOHAIbHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE Ul ITOMCKA IIyTH PELICHUS U

WUTIOCTPAINK PEIlIeHUs] ypaBHEHUN 1 HEPaBEHCTB;

5) chopMUPOBAHHOCTh NPEJACTABICHUNH 00 OCHOBHBIX MOHATHUAX, HAEAX M METOoJax

MAaTEMaTHYCCKOI'O aHaJlIn3a,

6) BJIaAACHUC HABBIKAMH MCIIOJB30BaAHUSA T'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIPpH

pelIeHnu 3a/1ay;

7) ONnepupoBaThb MNOHATUAMHK: TOYKa, IIpsAMasA, IIJIOCKOCTb, MNapaJUICIbHOCTL H

NEPIEHAUKYIISIPHOCTD IIPSAMBIX U IIJIOCKOCTEM;

8) pacrio3HaBaTh  OCHOBHBIE BHABl MHOTOTPAaHHHUKOB (IIpU3Ma, NUpaMuia,
MPSIMOYTOJIBHBIN MMapaiieNienumes, Ky0) u Ten BpamieHus (KOHyC, IWIMHIP, chepa U Imap),
BJIQJIETh CTAaHAAPTHOM Kiaccudukaimel mpoCTpaHCTBEHHBIX GUTYyp (MUpPaMHUABI, MPU3MBI,

napannenennnez[bl);

9) nzobpakaTh U3yyaemble GUIyphl OT PYKH U C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX

WHCTPYMEHTOB;

10) nenatp (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYD:

BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUSI MHOTOTPAaHHHUKOB;

11) wu3BnNekaTh, MHTEPOPETUPOBATH U  MpPeoOpa3oBbIBaTh  MHPOpPMAIUIO O

MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha YePTekKax U PUCYHKAX;
12) onuceiBaTh B3aMMHOE PACIIOIOKEHHUE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

13) mpumensats Teopemy Iludaropa nmpu BEIYUCICHUU IIEMEHTOB CTEPEOMETPUUCCKUX

¢uryp;

14) HaxoauTh 0OBEMBI M IUIOIIAIN OBEPXHOCTEH MPOCTEUIINX MHOTOIPAaHHUKOB, TEJ

BpAIICHUS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (HOpMYIT;

15) BBIYMCIIATH PacCTOSIHUS U YIJIBI B IPOCTPAHCTBE;



16)npumenaTy reomerpuueckue (GakTbl IS PpeUIeHHs] 3aaad, MpeArnoararinmx

HECKOJIBKO IIaroB PelICHMs, €CIIHM YCIIOBUS IPUMEHEHUS 33JJaHbl B IBHOU (opMe;

17) pemare 3amauM Ha HAXOXACHHUE T'€OMETPHUECKUX BEIMYHMH IO 00Opa3lmaM WM

ITOPUTMaM;
18) popmynupoBaTh CBOWCTBA U MIPU3HAKU DUTYD;
19) noka3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS.
B noBceHEBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEIMETOB:

20) COOTHOCUTH aOCTPaKTHbIE I'€OMETPUYECKUE IMOHATHUS U (aKThl C peaJbHBIMU

’KU3HEHHBIMU O0BEKTAMU U CUTyalluAMMU;

21)ucronb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYp IS PELICHUs

TUTIOBBIX 337249 MPAKTHYECKOTO COICPKAHUS;
22)COOTHOCHUTS TUTOIIAIA TIOBEPXHOCTEH TeJ OJMHAKOBOW (HOPMBI pa3IMIHOTO pa3Mepa;
23) COOTHOCUTH 0OBEMBI COCYIOB OJIMHAKOBOM (hOPMBI PA3ITMIHOTO pa3Mepa;

24) onenuBarth (HOpMYy NPaBUIBHOTO MHOTOTpaHHHMKA IMOCIE CIWJIOB, CPE30B U T. II.

(ompenensTh KOJIMYECTBO BEPIIUH, pEOep U rpaHel MoIy4eHHbIX MHOTOTPAaHHHUKOB);

25) wucmosnb30BaTh CBOWMCTBA TeoMeTpudeckux Guryp s peuieHus  3aaady

NPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 Jpyrux oonacreil 3HaHUH.
BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

26)OnepupoBaTh NOHSTUSIMU: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOPA, DPABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOpaMHu,

CKaJIApHOC MPOU3BCACHUC BEKTOPOB, KOJUNIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPBI;

27) HaxXoAWTh KOOPJMHATHl BEPUIMH Ky0a M NPSIMOYTOJIBHOTO Mapajliesienunena,

pacCToOAHNUE MEXKIY ABYMS TOUKAMHU,

28)HaXO,Z[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUC BCKTOPA HaA YHCIO, YroJl MCKIAY
BCKTOpaMH, CKaJIApHOC IIPOU3BCACHHUE, paCKIaAblBAaTb BCKTOP IIO0O ABYM HCEKOJUIMHCAPHBIM

BEKTOpaM;

29) 3amaBaTh TIIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;



30) pemaTh MpoCTEHIIME 3a/1a41 BBEJACHHUEM BEKTOPHOTO Oa3uca.
HcTopus u MeTo/Ibl MaTEMaTUKH

31) OnuceIBaTh OTACJIBHBIC BBIAAOINHUECS PE3YIIbTATHI, IIOJTYYCHHBIC B XOAC Pa3BUTHUMA

MAaTCMAaTHUKH KaK HAYKH,

32)3HaTh IpUMEPBl MATEMATHUYECKUX OTKPBITHI U UX aBTOPOB B CBSI3U C OTEUECTBEHHOU
U BCEMHpPHOM HCTOpHMEH; NPEJCTABIATh BKJIAJ BBIIAIOIIMXCS MaTeMaTUKOB B pa3BUTHE

MaTEMAaTHKHU ¥ MHBIX HAyYHBIX 00JIacTel;
33) noHuMaTh POJb MaTEMATUKH B pa3BUTUU Poccuu;

34)IpUMEeHATh M3BECTHBIE METOJIbI IPH PEIICHUH CTaHJAPTHBIX W HECTAHJAPTHBIX
MaTeMaTU4YeCKUX 3a7ad, MCIOJIb30BaTh OCHOBHBIC METOABI [OKa3aTelIbCTBA, IIPOBOJIUTH

J0Ka3aTCJIbCTBO U BLIIIOJIHATDL OIIPOBCPIKCHUC,

35)3aMeanL H XapaKTCPHU30BaATb MATCMATHYCCKUC 3aKOHOMCPHOCTH B Opr)KaIOHleﬁ
JEUCTBUTEIILHOCTH M Ha UX OCHOBE XapaKTCPU30BaTh KPAaCOTY U COBCPIICHCTBO OKPYKAIOLICTO

MHpa, a TAKXKe MPOU3BEACHUN UCKYCCTBA;

36) nOpuUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN MATEMATHYCCKUX 3aaa4

3. Conep:xkanue 3j1eKTUBHOTO Kypca «'eomerpus. Pemmenue 3a1a4 noBbIllieHHOM
TPYAHOCTID).
1) HexoTopsbie cBenenust u3 miianumerpus (6 4.)

TpeyronbHuK, Mapajuiesaorpamm, MNpsIMOYTOJbHHUK, pomO, kBajpaT. Mx cBoiicTBa u
TIJIOIA/H.

OxpyxHOCTh M Kpyr. Benmmuuna yrma, rpagycHas mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHON yIia M JUIMHOM AYrm OKpyXHocTH. Ilnomane kpyra M cexkropa M JAjauHa
OKPY’KHOCTH.

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH. Bmuicannreie 1 onmmcaHHBIE OKPY>XHOCTH IMPAaBHUIIBHOTO
MHOT'OYTOJIbHUKA.

2) IIpsiMble ¥ MJIOCKOCTH B IPpOcTpaHcTBe (6 4.)

B3aumHOe pacnonoxeHue MpsSMBIX B IPOCTPAHCTBE, MPSIMOW U  IIJIOCKOCTH,

IIJIOCKOCTEM.

Teopema o Tpéx nmepneHAUKYISIpax.



PaccTositnue oT TOYKH 70 IPAMOM, OT TOYKH J0 IJIOCKOCTH. PaccTostHue ot mpsiMoid 10
IUIOCKOCTH. PaccTosiHne Mexay NapajljielIbHbIMU IUIOCKOCTSMHU. YTOJI MEXIy HpsIMbIMH B
IIPOCTPAHCTBE; YTOJI MEXAY NPSIMOM U IJIOCKOCTBIO.

3) Mmuororpanuuku (6 4.)

[Ipu3ma, e€ ocHoBaHus, OokoBbIe pEOpa, BbICOTA, OOKOBas MOBEPXHOCTH. [Ipsimas
npusma. [IpaBuibnas npusma. [apamenenunen. Ky6. CumMerpun B Ky0Oe U mapasuienenumnese.

[Mupamuna, e€ ocHoBaHUe, OOKOBbIe pE&Opa, BBICOTA, OOKOBask IMMOBEPXHOCTD.
Tpeyronbuast nupamujaa. [lpaBunpHas nupamMua.

4) Tesa u moBepxHocTH BpaieHus (4 4.)

Humunap. Konmyc.  OcHoBanme, BbICOTa, OOKOBasi MOBEPXHOCTb, O0Opa3yrolas,
pa3BepTKa.

ap u chepa, ux ceueHus.

5) O0beMbl TeJ1 M IJIOIIAAM X TOBepPXHOCTei (6 4.)
@opmyiabl 00beMa Kyba, MPSIMOYTOJbHOIO MNapajulefienuneaa, MpU3Mbl, LHUIMHJIpPA.
®opmyiel 00beMa MTUPAMUABI U KOHYCA.
DopMyJIbl TUIOMIAIM TOBEPXHOCTEH HIIMHAPA U KOHYCA.
®opmynbl 00beMa 1apa ¥ miomaan cQepsl.
6) Koopaunartsl u BekTopsbI (6 4.)
JlexkapToBbl KOOpJAMHATHl Ha IUIOCKOCTH U B HpocTpaHcTBe. PopMyna pacCTOSHUS
MEXy IBYMSI TOUKaMU. Y paBHEHUS C(Hephl.
Bextop. Moaynbs Bektopa PaBeHCTBO BekTOpoB. ClOXEHHE BEKTOPOB U YMHOXECHHE
BEKTOPA Ha YUCJIO.
Koopaunats! Bektopa. CkalisipHOE IPOU3BEIEHNE BEKTOPOB. YT0JI MEX1Y BEKTOPaMHU.

KOJ'IJ'II/IHeapHBIe " KOMIUIAHApPHBIC BEKTOPBLI.



4. KajenaapHo-TeMaTHyeckoe njiaHupopanue Ha 11 kjacc

No Hara Tema ypoxka (pa3nena) Kon-Bo | Conepxkanue ypoka (OcHoBHbIC | Bunm nesrensHocTH yueHuKa | [Ipumedanue

/1 ypoka 4acoB | BOMPOCH], paccMmarpuBaembie Ha | (YY)
ypoke, nemonctparuu, TCO)

1-6 HekoTopbie cBenieHns U3 MIIaHUMETPHU 6 PaccmatpuBarorcst  3amaun  Ha | Pemarth 3a/1a4n Ha
MPUMEHEHUE HEKOTOPBIX | IPUMEHEHHUE HEKOTOPBIX
CBEICHUI U3 IJIAHUMETPUU CBEICHMI U3 IJITAHUMETPUU

7-12 [IpsiMbIe ¥ MJIOCKOCTH B TPOCTPAHCTBE 6 PaccmaTpuBaroTcst  3agaud  Ha | Pemars 3a1a4n Ha
MIPUMEHEHUE CBOMCTB MpsMbIX U | IPUMCHCHHUE CBOMCTB MPAMBIX

. Y TJIOCKOCTEH B MPOCTPAHCTBE

IJIOCKOCTEH B MPOCTPAHCTBE

13- MHororpaHHuKu 6 PaccmaTpuBaroTcst 3agaud  Ha | Pemars 3aj1a4n Ha

18 MHOTOTPaHHUKHU MHOTOTPaHHUKHU

19- Tena 1 MOBEpXHOCTH BpalLlCHUS 4 PaccmarpuBatrorcss  3agauM  Ha | Pemars 3a/1a4n Ha

22 IPUMCHEHHE CBOMCTB Ten u | IPUMEHCHHE CBOWCTB Tel H

. IIOBEPXHOCTEN BpalCHUS

MOBEPXHOCTEN BpallleHUs

23- OO0BeMbI TCII n IIomaiau ux | 6 PaCCManI/IBaIOTCSI 3a4a4Yu  Ha | Peniath 3alauyd Ha 00BbeMEI U

28 MMOBEPXHOCTEN 00beMBl W Iuiomagu — ux | IWIOHIAJIA X IMTOBEPXHOCTEU
MMOBEPXHOCTEN

29- KoopauHatsl 1 BEKTOPBI 6 PaccmarpuBaroTcss  3agaud  Ha | Pemats 3a1a4m Ha

Hmozo 134







5. Onucanne yueOHO-METOAUYECKOT0 1 MATEPHAJIbHO TEXHMYECKOT0 00ecreYeHus

06p330BaTeJ'IbHOF0 nmpouecca

1. Teomerpus, 10-11 ki.: yueOHuk s obmeobpasoBaTenbHbix yupexaenuii \ JI.C.
AranacsiH, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsenienne, 2010.

2.  Kommduxatop »srmeMeHTOB cojepkaHus 1o Marematuke. Komuduxarop
TpeOOBaHUI K YpPOBHIO TMOATOTOBKH BBIMIYCKHHUKOB I10 MaTeMaTHKe. Creuudukanus
KOHTPOJIbHBIX U3MEPUTEIBHBIX MaTepuaoB s mposeaeHust EI'D B 2017 rony.

3. EI'D: 3000 3amau ¢ oTBeTamu 1o Matemaruke. Bee 3aganus rpynmel B \ non pes.
A.JL. Ceménona, 1.B. fmenko. — M.: 3garenscTBo «Ok3amen», 2012,

4, EI'D: 1000 3amau ¢ oTBeTaMu M pEIICHUSIMH IO MaremaTuke. Bce 3amganus
rpynnel C "3akpeiTeiii cermeHt" / M.H. Ceprees, B.C. Ilandepos. - M. : MzmarenbcTBO
"Oxk3amen", 2013.
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http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1203.PJAyih9qo4Py00Z9q_ujye1zmYGO3mMqHJScnUCNnEI.0aa4eaf60cd2064322bfb60eb42eb4414335442c&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdKJBUN48dhRaQEew_4vPgtaHQTbCUXI3yXF7gMIt8Es9RFLtOmtvshg&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcUUwWTEtWF9ORlJfejVHYVJUUXZmVHR3RGYwcXpBQUV1UENjNzZyRk5UYm9GRVEwQkZtdk5lcG5BRHZBYktSWWdadUN4eXE4VHE4&b64e=2&sign=abc946415b718e0943d580c4940289a5&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFMYmwdQjlk3wu_q3RPJlQDuMOWD-9DVA69uDRpsMPF8vo4Maqe5CG68_gg-3YQd4_kQmbSAXUrYydZ3PdLXT-chWupdbSWf45ZLcjGfNV_ErtX06xVmBil_KPDlyz_FN7MG7ajHGMCAj2xCORFt7B2UEM0CPA9dtsRZaWM7vr9b72nWp9MhYykveN2vV0zK_16aEEquhgziQrGCPHoOeSwiJgYEdevWHtVnnTnoo6WWAgz7vWOk6D0Cl1LRV78sx5KHj94Q5YaqPRcSrf-VXgpouwObJYr-r_KaOlBiHS6x0&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpHstIJTJcImVTgxiF1Z0KYLzEoNYfwAUBcpNuEyV_M3s4bVjve_A4HMehiDVRsYtwn_huV5RGxdUrr_Ybj5zZz0_Bdos74DsxNiu05e3Cqi108zm-uzuYjHimwROwmM1f&l10n=ru&cts=1475968196483&mc=4.4057645846554525
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1203.-pk05rHNP0fS0Yb7-zBsYe5n9eqoaOIVfsj9q9Pj6JTReTk7-jykImN8pyaJ_YdJ.c17ff042098b344d2b8a543b3a761159815ef17d&uuid=&state=WkI1WI4IbJHybCQJFouMIRyO-MjY1ZFm9FbLhN6cLtk4qmqxZleu_xdPRHbOi1CJf8V5Ny5nef0U7VMyj2t-h6abNV4RyT1eMv005tl5NR8VzT7pLF-wy0sgAw888ITl&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcUQzSXY0ai1zdk5yTHU0UkdCTnNBN04zR0F4RFp1Skt2b3RsWmZfcjRud2o4MHpkVzl5NUEySHJHbXg1aWszeG1pNUxPbGxJcmJ2&b64e=2&sign=d045529339f18250c10d82ee52962f0a&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFMYmwdQjlk3wu_q3RPJlQDuMOWD-9DVA69uDRpsMPF8vo4Maqe5CG68_gg-3YQd4_kQmbSAXUrYydZ3PdLXT-chWupdbSWf45ZLcjGfNV_ErtX06xVmBil_KPDlyz_FN7MG7ajHGMCAjj9s-n2VaNON8DuV7MC2h0qJs6PxkNu4aBHRf9xdQU-Y2ke67cv7CSvM2n0gy_j5FtnmD_0ptvytHv8QVzMtTFuK0MRrWKnfkcvskUlBPQe04_U5xU5tMhge-FYkzlijn_DJFu22GaRPrWrq4ugSAn0M3VfPzGt9-&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpHstIJTJcImVTgxiF1Z0KYLzEoNYfwAUBcpNuEyV_M3u88J0JiobvJrJMqPeC5aM5DZrzzglhOxLfNM2YDKo0nGsoDxOkY0fp0T1LyMMq_K29pP19xt_fmvP1FMFKwC9IuIhm0Uhs23b7g0pFxSu8CtrsrELeBqWiV067IOeSIns6ICZwgFGK2A&l10n=ru&cts=1475968274026&mc=4.611856614965961

