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1. MACIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOT' O MNPEJIMETA
OVYII1.06. MaremaTuka

1.1. OOuaacTh npuMeHeHUs padoyeil MPOrpaMMbl

PabGouass mporpamma  oOmieoOpa3zoBarenpHOr — mpeamera  OVIL.O06.
Marematuka sBisierca yactbio ocBoeHust OITOIT CITO - IITICC3 B cooTBeTCTBUM
¢ ®I'OC COO u ®I'OC CIIO no cnenuanbHOCTH.

PaGouas mporpamma o6mieo0pazoBaTenbHoi yueoHoro npeamera OVIL.06.
MatemMaTtrka MOKET ObITh UCIIOIb30BaHa B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3alysX, PeaM3yIoMuUX 00pa30BaTeIbHYI0 MPOrpaMMy CPEIHETO OOIIEeTo
oOpa3oBaHus B TIpelleJlax OCBOCHMS MPOrpaMM MOJATOTOBKH CIEIHAIUCTOB
CPEIIHETO 3BEHA.

1.2. Ileam um 3axaum nmpeaMera — TpeOOBaHMA K pe3yJbTaTaM
OCBOEHHS MpeIMeTa:

B pesynbrare ocBoeHHs y4eOHOTO TpeaMeTa 00yJaronuiics JOMKEeH

yMeThb:

1. npoBOAUTH  TOXKIECTBEHHBIE  MpeoOpa3oBaHUs  UPPAIMOHATHHBIX,
MOKa3aTeNbHBIX, JOTapU(OMUIECKUX U TPUTOHOMETPHUECKUX BBIPAKCHUI;

2. pemiaTh UppaIoHaJIbHbIC, JOTApUPMUIECKHE U TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA;

3. pemiath CUCTEMbl YpaBHEHUI U3yUYE€HHBIMU METOIaMU;

4. ctpouth  rpadUKH  DJIEMEHTApHbIX  (QYHKIMA W MPOBOAMTH
npeoOpa3zoBaHus rpaQuKOB, UCIIOJIBb3Ys U3yUCHHBIC METO/IbI;

5. MPUMEHSTH amnmnapaTr MaTeMaTHUYEeCKOro aHaJIN3a K PEelICHHIO 3a/1a4;

6. IpUMEHATh  OCHOBHBIE  METOJbl  I€OMETpUH  (MPOEKTHUPOBAHUS,
npeoOpa3oBaHuid, BEKTOPHBIN, KOOPAMHATHBIN) K PEILICHUIO 33/1a4;

7. hbopMynHpOBaTh OMPEICICHUS, AKCUOMBI M TEOPEMBI, NMPUMEHSTh WX,
MIPOBOJIUTH JJOKA3aTENIbHBIE PACCYKICHHS B XOJI€ PEIICHUS 3a7ad4;

8. omepupoBaTh MOHATHSIMH: CTENEHb 4YHCIA, JIOTapuM dUHcCIa; YMEHHUE
BBITIOJHATH BBIYHMCIIEHUE 3HAYCHUN M MPEOOPa30BaHMsI BHIPAKEHUIN CO CTETECHSAMU
u jjorapudmamu, npeodpazoBaHus APOOHO-PAMOHATBHBIX BbIPAKEHUN;

9. omepupoBath TOHATUSMU: palroHaIbHEIE, UppaIlMOHANLHBIC,
noKa3aTelbHbIe, CTETIEHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEpaBEHCTBA, X CUCTEMBI;

10. omepupoBaTh  TOHATHSMHU:  (DYHKIUSI, HEMpepbIBHAS  (PYHKIUA,
IPOM3BOJHAs, MEepBOOOpa3Has, OIpeNeJeHHbIH HWHTErpal; yMEHUE HaXOAWUTh
IPOU3BOJHBIE JJIEMEHTApHbIX (YHKUUH, HCIONB3YsS CHPABOYHBIE MaTepUabl;
UCCIIEIOBaTh B MPOCTEUIIMX CiydasX (YHKIMH Ha MOHOTOHHOCTb, HAXOAWUTH
HauOOIbIIINE U HAUMEHBIIHNE 3HaYeHHs QYHKIHI; CTPOUTH TpadUKH MHOTOUYWICHOB
C  UCIONB30BaHWEM  amnmapara MaTeMaTHYeCKOro  aHalu3a; MPUMEHSTh
NPOM3BOAHYIO TMPH PEIICHWW 3a7ad Ha JBWKCHHE, pelaTh MpPaKTHKO-
OPUEHTHUPOBAHHBIE 3aJlayd Ha HaAWOOJbIIME W HAUMEHBbIIME 3HA4YeHHs, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

11. onepupoBaTh NOHATHSAMHU: palUOHaIbHAs (QYHKUUS, T[OKa3aTeabHas
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byHKIWMA, CTEeTIeHHAas byHKIMA, Jorapudmuyeckas byHKIMA,
TpUTrOHOMETpHUUYeckrue (yHKIUH, oOpaTHbIE (YHKIMH; YMEHUE CTPOUTH Tpaduku
U3YYCHHBIX (DYHKIMHA, HCHONB30BaTh TpauKud TpU H3YYEHHH TPOIECCOB U
3aBHCHUMOCTEH, MpU pEIIeHUH 337ad U3 JPYruX y4eOHBIX MPEAMETOB U 3a7ad U3
peasibHOM KU3HU; BRIPAXKaTh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIHMUNHAMU;

12. pemate TEKCTOBBIE 3aJja4M PA3HBIX THUIOB (B TOM YHCIJI€ HA MPOIICHTHI,
JIOJIU ¥ YaCTH, Ha JBMKEHHE, pab0Ty, CTOMMOCTh TOBApPOB U yCIyT, HAJIOTH, 3a]a41
U3 00JIacTH ympaBjieHUs JHYHBIMU W CeMEWHbIMU (DMHAHCAMH); COCTABISATH
BBIDOKEHUSI, YpaBHEHHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJOBHUIO 3a/1ayH,
UCCJIEOBAaTh  TOJYYEHHOE  pElIeHWe W OLEHHUBATh  MPaBIONOJ00HOCTh
pe3yIbTaTOB;

13. onepupoBaTh TOHATUSAMHU: CpeAHee apudMeTHdyecKkoe, MeJuaHa,
HauOosblllee W HaUMEHbIIeEe 3HA4YCHUs, pa3Max, JUCIEpCHs, CTaHAApTHOE
OTKJIOHGHHE YHCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(popMauIo, MpEeACTaBICHHYI0 B Tal0iIuIax, Ha Jadarpammax, rpadukax,
OTPAXKAIOIIyI0 CBOMCTBA pEalbHBIX TMPOLECCOB U SBICHUW; TMPEACTABIATH
UHGOPMAIIMIO C TIOMOINBIO TAaONWIl ¥ IUAarpaMM; HUCCIIEIOBATh CTATUCTHUECKUE
JaHHBIC, B TOM YHUCJIE€ C MPUMEHEHHEM TIpapUuecKUX METOJOB M DJIEKTPOHHBIX
CPEICTB;

14. onepupoBaTh MOHATHUAMM: CIIyYalHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTb  CIy4YallHOrO COOBITHS; YMEHHE BBIYHUCIATH BEPOSATHOCTH C
UCIOJIb30BaHUEM TIpapUUecKUX METOJOB; MPUMEHSATh (POPMYJIbl CIOXKEHHUS U
YMHOXXEHHSI BEPOSITHOCTEHM, KOMOMHATOpPHBIE (PaKThl W (OPMYJBl MPU PEIICHUU
3a]1a4; OLICHUBATh BEPOSTHOCTU PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMUYMHAMU; YMEHHE MPUBOJAUTDH MPUMEPHI NPOSBICHUS 3aKOHA OOJIBIINX YUCET B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

15. onepupoBaTh MOHATHUSMHU: TOYKa, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIA  YTOJ,  CKpEHIMBAIOIIMECS  TpsSMble,  MapaieIbHOCTh U
NEPIECHIUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH, YTOJl MEXTY MPSIMBIMH, YTOJI MEXKIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMHU, PACCTOSIHHE MEXOY IJIOCKOCTSIMU;
YMEHHE WCIIOJIb30BaTh TPH PEIICHWH 3a7ad HW3YYCHHbIE (AKThl U TEOPEMBI
TUTAHUMETPHH;, YMEHHUE OIIEHUBATh pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MUPA;

16. onepupoBaTh MOHATHSAMH: MHOTOIPAHHUK, CEYEHHE MHOTOTpPaHHMKA,
Ky0, mapajuiefienunen, NpusMa, NuUpaMuia, (Gpurypa u MOBEPXHOCTb BpaIllCHUS,
WIMHAP, KOHyC, Imap, cdepa, cedyeHus QUrypbl BpallleHUs, IUIOCKOCTb,
Kacaromascs cgepbl, HWIMHIpA, KOHYyca, IUIOIMAAh IOBEPXHOCTH MUPAMUIBL,
MPU3MBI, KOHyCa, HIUJIUHApPA, TUIONanb cheprsl, o0beM KybOa, MpSIMOYTOJIBLHOTO
napajuieienuneaa, MUPaMUIbl, TPU3MBI, IWIMHIpPA, KOHYCa, Iapa; yMEHHe
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAIIEHUS, UX CEYCHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB; YMEHHE
pacrmo3HaBaTh CHUMMETPHIO B MPOCTPAHCTBE;, YMEHHE paclo3HaBaTh MPAaBUILHBIC
MHOTOTPaHHUKH;

17. onepupoBaTh MOHATUSIMH: JBW)XKEHHE B TMPOCTPAHCTBE, MOJ00HbIE
¢burypsl B IpOCTPaHCTBE; UCIOJIH30BATh OTHOUIEHUE IJIOIIAJEH MOBEPXHOCTEH U
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00BbEMOB NOI00HBIX (PUTYD MIPHU PEIICHUU 33/]1a4;

18. BBIUUCTATH TEOMETPUUECCKUE BEIMYMHEI (JUTMHA, YTOJI, TUIOMIAb, 00BEM,
TJIOMIA b TIOBEPXHOCTH ), MUCIIONIB3YS U3yYCHHBIC (DOPMYJIIBI U METOJIBI;

19. omepupoBaTh TOHIATHSAMHU: TPSMOYTOJIbHAs CHUCTEMa KOOPJWHAT,
KOOpPJIMHATBl TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPa, CKAISIPHOE MNPOU3BEICHHUE,
Yrojl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BENCHUE BEKTOpPAa HA YHUCIIO;
HAaXOJUTh C TOMOIIBI0 HW3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pacCTOSAHUE MEXKIY IBYMSI TOUKAMHU;

20. BbIOMpaTh TOAXONAIIMNA W3YYEHHBIM METOA JUIsl PEIIeHHs 3ajayu,
pacro3HaBaTh MaTeMaTH4Yeckue (PakThl U MaTEeMaTHUYECKUE MOJIENU B MPUPOJIHBIX
U OOIIECTBEHHBIX SIBICHUSX, B MCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MAaTEMAaTUYECKUX OTKPBITUHA POCCUMCKOW U MUPOBOW MaTeMaTUYECKON HAYKHU.

3HATh:

1. 0 MmaTeMaTHKe KaK 4acTH MHPOBOM KYJbTYphl U O MECT€ MATEMaTHUKHU B
COBPEMEHHOW LMBWIM3ALMU, O CIOCO0AaX ONMUCAHUS HA MATEMAaTUYECKOM S3BIKE
SBJICHUM PEANBHOTO MHUPA;

2.0 MaTeMaTHYCCKUX TIOHATHSAX KakK O BaXHEHIIUX MaTeMaTHYCCKUX
MOJIEIIAX, MO3BOJAIOIIAX ONKUCHIBATH M U3y4aThb Pa3HbIE MPOLECCHI U SIBICHUS,
MMOHMMAHUE BO3MOXKHOCTH AaKCHUOMATHYECKOTO TOCTPOEHUSI MATEMATHYECKUX
TEOPUH;

3. METOJIbI TOKA3aTeJIbCTB U aJITOPUTMOB PEILICHNUS;

4. cTaHIapTHBIE TPUEMBI PEIICHUS PAIMOHAIBHBIX U HUPPAUOHATBHBIX,
ITOKA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX
CHUCTEM; B TOM 4YHUCIE Uil NMOUCKA NYTH PELIEHUS W WILIFOCTPALMHU PEIICHUS
YPABHEHUI U HEPABEHCTB;

5. 00 OCHOBHBIX MOHATHUAX, UACSIX U METO/IaX MATEMATUYECKOTO aHAIHN3a;

6.0 TUIOCKMX W TPOCTPAHCTBEHHBIX TI'E€OMETpHUECKHX (urypax, wux
OCHOBHBIX CBOMCTBax; (hOpPMYJIbl ISl PEIICHHS] TEOMETPUUYECKUX 3a]a4 M 3a7ay C
MIPAKTUYECKUM COJICPKAHUEM;

/.0 mpoleccax W SBICHUSIX, UMEIOIIUX BEPOATHOCTHBIM XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpE, 00 OCHOBHBIX MOHSTHAX
DJIEMEHTAPHOW TEOPUU BEPOATHOCTEM; YMEHHM HAXOIUTb U  OLICHUBATH
BEPOSTHOCTU HACTYIUICHUS COOBITUM B MPOCTEUIMX MPAKTUUECKUX CHUTYAIMSIX U
OCHOBHBIE€ XAPAKTEPUCTUKH CIyYaNHBIX BEJIUYHH.

1.3. KounyecTBO 4acOB Ha OCBOEHUE Y4eOHOI0 NpeaMeTa:

Bcero — 108 yacoB, B TOM 4uciie:

MaKCUMaJbHOW y4eOHOU Harpy3ku oOydvarommxcsi 108 wacoB, Bkirouas:
00si3aTeIbHONM ~ ayAUTOPHOM y4eOHOM Harpy3ku oOywaroumxcs /2 4aca,
CaMOCTOSITeTIbHOM paboThI CTyicHTa 36 4acoB.



2. PE3YJBbTATBHI OCBOEHUA YYEBHOI'O ITIPEJJMETA
Pesynbrarom ocBoeHus pabodeil mporpaMMbl Y4EOHOTO MpEeaMeETa SIBISETCS
OBJaJicHUE OOy4YalolmMUMCsi BUJOM JESTEIBHOCTH, B TOM 4YHUCIE 3HAHUSIMU U
yMenusimu B cooTBeTcTBUU ¢ PI'OC COO u ®I'OC CIIO no crnenuaibHOCTH.

HaumeHnoBaHue pe3ysibTaTa 00yueHHs

3HaThb YMmeThb
1) o MaTemaTHKe KaK 4acTH MUPOBOM KyJbTyphl | 1. MIPOBOJIUTH TOXKJIECTBEHHBIE
U O MecTe MaTeMaTUKd B COBPEMEHHOW | MpeoOpa3oBaHHS HUPPALIMOHAIIBHBIX,
LMBWIM3AIMA, O CcIoco0ax ONMCAaHWsA Ha | IOKa3aTeJbHBIX, JorapupMHUIECKIX H

MaTE€MaTUYeCKOM SI3bIKE SBJIICHHM PeaJbHOTO
MUDA;

2) 0 MareMaTH4YeCKUX TMOHATHSIX Kak o
BaXHEHIIINX MaTeMaTHYeCKHUX MOJIETISIX,
MO3BOJISIIOIIUX OMHUCHIBATh U HM3y4YaTh pPa3HBIC
MIPOLIECCHI U SBJICHUS; TOHUMaHHE BO3MOXKHOCTHU
aKCHOMaTHYECKOT 0 MOCTPOEHUS
MaTeMaTHYECKUX TEOPHii;

3) MeToapl J0Ka3aTeNbCTB M AJTOPUTMOB
peLeHus;

4) CTaHJapTHBIC IIPUEMBI peuieHus
paLOHATIBHBIX u UppalMOHATIbHBIX,
MOKa3aTeIbHbIX, CTETICHHBIX,

TPUTOHOMETPHUECKUX YPAaBHEHUN U HEPABEHCTB,
WX CHCTEM; B TOM YHCIE /Jig TOHCKa IyTH
pellleHus] ¥ WUTIOCTPAIMK PEIICHUs] YpaBHEHHIM
Y HEPABEHCTB;

5) 00 OCHOBHBIX MOHSATHUSAX, UIESIX U METOAAX
MaTeMaTUYeCKOro aHaJln3a;

6) 0 TIJIOCKHUX U  TPOCTPAHCTBEHHBIX
FeOMETPUUECKUX  (QUTypax, HX OCHOBHBIX
CBOICTBaX; bopMmybI Ui peleHus

FCOMETPHUYUCCKUX 3a/1a4 M 3a/1a4 C MPAKTHUYECKUM
COZICpKAHUEM;

7) o mporeccax | SBICHUAX, HMMEIOIINX
BepOfITHOCTHBIfI xapaKTep, O CTAaTUCTHUYCCKHX
3aKOHOMEPHOCTSIX B pEaJbHOM MHpE, 00
OCHOBHBIX ITOHATHAX BHGMCHTapHOﬁ TeOpI/II/I
BEPOSITHOCTEH; YMEHUN HAXOJUTh U OLICHUBATH

BEPOATHOCTHU HAaCTYILICHUA COOBITHH B
HpOCTCfIIHI/IX MMPAKTUYCCKUX CUTyalusax n
OCHOBHBIC XapaKTECPUCTHUKHU CJ'Iy‘-IElﬁHBIX
BCJINYHH.

TPUTOHOMETPUYECKUX BBIPAKECHUN;

2.  pemarb UPpalOHAIIbHBIE,
JorapupMHUUECKUE M TPUTOHOMETPHUYECKHE
YPaBHEHHUsI U HEPABEHCTBA;

3.  pemars CHUCTEMBbI ypaBHEHUU
U3y4YEHHBIMU METOJIaMH;
4. crpouthb TrpadUKH  BIEMEHTapHbIX

byHKIMI W NOPOBOIUTH MpeoOpa3zoBaHUs
rpaduKOB, UCIIOJIB3YS U3YYCHHBIC METOIbI;

5.  NPUMEHSTH amnmapar
MaTEeMaTUYeCKOr0 aHajlu3a K PELICHUIO
3ajady;

6. OPUMCHSTH OCHOBHBIC METO/TBI
reoMeTpuun (mpoexTupoBaHus,
npeoOpa3oBaHUiA, BEKTOPHBIH,
KOOPJMHATHBIN) K PEIICHHUIO 3a/1a4;

7.  dopMyaupoBaTh onpeaeneHus,
aKCUOMBl ¥ TEOPEMbI, MPUMEHSITh UX,

MNPOBOAWUTL JOKA3aTCJIbHBIC PACCYKACHUA B
XOJC pCUICHUA 3a/1a4;

8.  omepupoBaTh TOHATHUSIMH: CTEIIEHb
qucia, aorapupm qHCIIa; yMEHHE
BBIMIOJHATh  BBIUMCIICHHE  3HAUE€HUH U

npeoOpa3oBaHusl BEIPAKEHUH CO CTENECHIMHU
U Jjorapudgmamu, npeoOpa3oBaHusi JpoOHO-
panMoOHATBFHBIX BBIPAKCHUH;

9.  omepupoBarh MOHATUSAMU:
pauMoOHAIbHBIE, MPpPALMOHAIIBHEIE,
[IOKa3aTeNbHBIE, CTEIICHHBIE,
jJorapumuyueckue,  TPUTOHOMETPHUUYECKUE

YpPaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

10. onepupoBaTh MOHATUSAMH: (QYHKIHS,
HerpepbiBHas  (QYHKOMS,  IPOU3BOJHAs,
nepBooOpa3Hasi, ONpeNeNICHHbIH HWHTETpa;
yMEHUue HaXO/IUTh IPOM3BOJIHBIE
DIIEMEHTAPHBIX GbyHKIHH, WCTIOB3YS
CIpaBOYHBIE MaTepUalbl; HCCIEAOBaTh B
OpOCTeHIMX  ciay4asx  (QYHKOUM  Ha

MOHOTOHHOCTb, HAaXOAWTh HAWOOJIbLIME U
HaUMEHbIINE 3HaueHus (yHKUUH; CTPOUTH
rpadKu MHOTOWJIEHOB C HCIIOJIb30BaHHEM




ammapata = MaTeMaTHYeCKOro  aHallu3a,
NPUMEHSTh MPOU3BOJHYIO TMpPH pPEIICHUU
3alad Ha JBUXKEHUE; pElIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 33/1a4K Ha HAaUOOJIbILINE U
HAaWMEHbBIIIME 3HAYCHHUS, Ha HaXO0XKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

11. omnepuposatb MIOHATUSAMH:
pauMoHanbHass (QYHKLUUSA, IOKa3aTeJbHas
byHKIMA, CTEIEHHAs byHKIMA,
norapupmMudeckas byHKIMS,

TPUTOHOMETPHUYECKUE (PYHKIUH, OOpaTHbIC
GyHKIMM, YMEHHE CTPOUTHh  TIpaduKH
U3YyYEHHBIX byHKUUH, UCIIOJIb30BaTh
rpaduKd  OpU  M3YYEHHUU IMIPOLECCOB U
3aBUCUMOCTEH, TpU pEIICHWH 3aJad U3
Jpyrux y4yeOHBIX HpPEIMETOB U 3agad U3
peanbHON JKU3HH, BBIpaXKaTh (opMyJIamMu
3aBHCUMOCTH MEXJy BETUYNHAMH,

12. pemarh TEKCTOBBIE 3aJaYl pa3HBIX
TUTIOB (B TOM YHCJIE€ Ha MPOIEHTHI, JOJIU H
YacTH, Ha JBHXEHHE, DPabOTy, CTOMMOCTb
TOBAapOB W YCIYyTr, HAJIOTH, 3aJadd W3
o0nacTd  ympaBleHHUS  JIMYHBIMU U
ceMelWHbIMU  (UHAHCAMH);  COCTaBIATH
BBIP)KEHUS, YPaBHEHHsI, HEPABEHCTBA U X
CHCTEMBI 110 YCIIOBHIO 33Ja4M, MCCIEI0BATh
[IOJly4YeHHOEe  pellleHhe W OLEHHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

13. onepupoBaThb TMOHATHSIMHU: CpeIHEE
apupMeTHIeCKoe, MeJnaHa, HanOoJbIIee U
HalMEHblIIee 3HaUeHus, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHUE YHCIIOBOTO

Habopa; yMeHue U3BJICKATh,
WHTEPIPETUPOBATH nH(popMalLnIo,
IIPEICTABICHHYIO B Tabnaumax, Ha

quarpammax, —rpagukax, — OTpaXkarollylo
CBOWCTBA peasibHBIX MPOLECCOB U SBICHMIA;
NPEJCTaBIATh WHPOPMANUIO C ITOMOIIBIO
TabMUIl W JuarpaMM;  HcCienoBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C
IpPUMEHEHHEM TpaUuyecKux METOIO0B U
DIIEKTPOHHBIX CPEJICTB;

14. onepupoBaTh MOHSTHSIMU:
CIIy4alHBI ONBIT U CllydallHOE COOBITHE,
BEPOSITHOCTH CIIy4alfHOrO COOBITUS; YMEHHE
BBIUUCIISITH BEPOSITHOCTH C HMCITOJb30BAaHHEM
rpaduuecKux METO/IOB; IPUMEHSTh
bopMyJBI  CIOKEHUST W YMHOXCHHUS
BEPOSTHOCTEW, KOMOMHATOpHbIE (DaKThl U
bopMysBl IIpU PELICHUU 3a]ad; OLEHHUBATh
BEPOSTHOCTH peabHBIX COOBITHIA;
3HAaKOMCTBO CO CIy4YaWHBIMU BEIMYUMHAMH;
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YMEHHE TMPUBOAUTH TMPHUMEPHI TMPOSIBICHUS
3aKOHa OOJBIIMX YHUCET B TPUPOJHBIX U
OOIIIECTBCHHBIX SIBJICHUSX;

15. omepupoBaTh TOHATHUAMH: TOYKA,

npsimasi, IJIOCKOCTb, IIPOCTPAHCTBO,
JIBYTPaHHBIA  yrojl,  CKPEIMBAIOIINECs
MpsIMBIE, [apaJuIeIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSIMBIX u

IUIOCKOCTEH, Yroa MeXAy HpSMbIMH, YTOJI
MEXY HIPSAMOM U IIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKHA [0
IUIOCKOCTH, PACCTOSHUE MEXIy IpPsIMbIMH,
paccTossHUE MEXAy IJIOCKOCTSAMHU; YMEHHE
UCMOJNb30BaTh  NpU  pelleHuH  3ajad
U3yYeHHbIE (axTsI " TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mephbl
00BEKTOB OKPYKAIOIIET0 MUPA;

16. onepupoBaTh MOHSATHUSIMHU:
MHOTI'OI'PAaHHHMK, CEYEHHE MHOI'OI'pDAaHHHKA,
Ky0, mapajienenures,, npusMa, Nupamuiaa,
durypa M NOBEPXHOCTb  BpPALICHHUS,
MWIMHIP, KOHYyC, Tmap, cdepa, cedeHUs
¢burypsl BpalleHus, MJI0CKOCTb, KacaroIascs
chepbl, UWIMHApPA, KOHyCa, IUIOIIAb
[IOBEPXHOCTU TMHUPAMUJBI, IPU3MBI, KOHYCa,
HUTUHApPA, TUIomanas cdepsl, o0beM Kyoda,
IPSMOYTOJIBHOTO napasenenurnesa,
MUPaMUIbl, TPU3MBL, LWIMHIpPA, KOHYCa,
1apa; yMeHue u300pakaTb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpAIICHUS, WX CEUCHHS OT
PYKH, c MOMOILBIO YepTEKHBIX
WHCTPYMEHTOB ¥ DIJIEKTPOHHBIX CPEJCTB;
YMEHHE  pacClO3HaBaTh CHMMETPHUIO B
IIPOCTPAHCTBE;  YMEHHWE  pacro3HaBaTh
NPaBUJIbHBIE MHOTOTPAHHUKHY;

17. onepupoBaTh NOHATHUAMHU: ABUKECHUE
B IPOCTPAHCTBE, TNOJOOHBIE (UTYpBl B
MPOCTPAHCTBE; HCIIOJIH30BATh OTHOIICHHE
[Iomaze  moBepxHocTe W 00BEMOB
MOI0OHBIX (PUTYp TpU pELIeHUH 3a/1a4;

18. BBMHUCHATH TEOMETPUUECKHE
BEJIMYMHBI (JITMHA, yTOJI, TUIOIAAb, 00BEM,
IO MIOBEPXHOCTN), UCTIONB3YS
M3yYeHHBIE (OPMYITBI H METO/BI;

19. onepupoBaTh MOHSTHSIMU:
NPSIMOYTOJTbHAS cucreMa  KOOpPIWHAT,
KOOPJMHATBl TOYKH, BEKTOp, KOOPIMHATHI
BEKTOpa, CKaJSIpHOE MPOU3BEACHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
c MIOMOUIbIO W3YYEHHBIX bopmyn
KOOPJIMHATBI CEpEeIMHbI OTPE3KA, PACCTOSIHUE
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MEXy IBYMSI TOUKAMU;

20. BBIOWpaTh MOAXOIAIINN HM3yYCHHBIN
METOJI I PEIICHUs 3a/Ja4yd, Paclo3HaBaTh
MaTemMatuueckue (akTbl U MaTeMAaTUYECKUE
MOJICTTM B TPUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE;, YMEHUE MPHUBOJIUTH
OpUMEpbl  MaTEeMATHYECKUX  OTKPBITUH
POCCHUICKOM M MHUPOBOM MaTeMaTU4YECKOM
HAYKH.
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3. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IIPEIMETA

3.1. TemaTnueckuii mwiad yueOHoro npeamera OVYII1.06. MaremaTtuka

Konbr HaumenoBanue pasnenos, Tem Bcero O0beM BpeMeHH, OTBEJICHHBIN Ha OCBOSHHE YUEOHOT0 ITpeIMeTa
KOMIIETEHIIHH 4acoB OOs3arenbHas ay TUTOpHAs yueOHas CamocTosTenbHas paboTta
Harpyska o0y4arouuxcs o0yyaromuxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB  [mabopaTopHbIe KypcoBas 9acoB KypcoBasi
paboTHI pabora pabora
IIPAaKTUYECKHE (mpoexT), (IpoexKT),
3aHSATHS, 4acoB 4acoB
9acoB
1 2 3 4 5 6 7 8
Pa3nen 1. [loBTopenne kypca 9 6 6 - -
MATEeMATHKH OCHOBHOI IIKOJIbI
Tema 1.1. Llear 1 3agaun MaTeMaTUKH 2 2 2 - -
IIPH OCBOCHHH CITCITUAIBHOCTH. Yncna u
BBIUMCIICHHUS
Tema 1.2. IlponieHTHBIE BBIUMCIICHHUS. 2 2 2 - -
YpaBHEeHHs 1 HEPABEHCTBA
Tema 1.3. IIporieHTHBIE BBIUNCIIEHUS B 2 2 2 - -
npodecCHOHANBHBIX 3aa49ax
Pa3nen 2. [IpsiMble U NJIOCKOCTH B 15 10 10 - -
npocrpanctse. Koopanuarel u
BEKTOPbI B IPOCTPAHCTBE
Tewma 2.1. OCHOBHBIE TIOHATHS 2 2 2 - -
crepeoMeTpur. PacnionoxkeHne npsiMbIx
U IJIOCKOCTEH
Tema 2.2. [lapamienbHOCTb NPSMBIX, 2 2 2 - -
PSIMOY U TNIOCKOCTH, TIOCKOCTEH
Tema 2.3. IleprieHquKyIApHOCTD 2 2 2 - -
MPSIMBIX, IPSIMOM U TUIOCKOCTH,
IIJIOCKOCTEMN
Tewma 2.4. IlepneHauKyIsp 1 HaKJIOHHAsA. | 2 2 2 - -
TeopeMa 0 Tpex NepHeHAUKYIIsIpax
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Tema 2.5. KoopaMHATBI U BEKTOPHI B 2 2 2
IPOCTPAHCTBE

Pasnen 3. OcHOBBI TPMTOHOMETPHH. 12 8 8
Tpuronomerpuyeckue GyHKIumn

Tema 3.1. Tpuronomerpudeckue 2 2 2
(YHKLIMU IPOU3BOJIBHOIO YIJIa, Yhcia

Tema 3.2. OcHOBHBIE 2 2 2
TPUTOHOMETPUUYECKHE TOXKIECTBA

Tema 3.3. Tpuronomerpudeckue 2 2 2
(GyHKIMH, UX CBOMCTBA U TpadUKH

Tema 3.4. O6partnbie 2 2 2
TPUTOHOMETpUUYECKHE (DYHKIHH.

TpuronomeTpudeckne ypaBHEHHUs

Pa3nen 4. [IpousBoanas u 21 14 14
nepBooopazHasi QyHKIun

Tema 4.1. IlonaTre npou3BOIHOM. 2 2 2
®opMyIibl ¥ IpaBUIIa

T depeHIMpPOBaHMS

Tema 4.2. 'eomeTrpudeckuil u 2 2 2
(bu3nyeCKuil CMBICI MPOU3BOIHOM

Tema 4.4. UccnenoBanue GyHKIMNA U 2 2 2
NOCTPOEHUE TpaduKOB

Tema 4.5. IlepBooOpazHas GyHKIMH. 2 2 2
[TpaBuiIa HaXOXKJICHHS IEPBOOOPA3HBIX

Tema 4.6. Ilnomane KpuBOJINHENHHON 4 4 4
Tpaneuun. Popmyna HeroToHa —

JleiitOauma

Tema 4.7. Pemienne 3anad. [IponsBognas | 2 2 2
U 1nepBooOpazHasi PyHKIIUH.

Pazgen S. MuororpanHuku u Tejaa |15 10 10
BpallleHus

Tema 5.1. Ilpusma, napannenenunes, 2 2 2
KyO, IMpamMuia U UX CEYEHHUsl.

Tema 5.2. [lpaBusibHbIC MHOTOTPAHHUKU | 2 2 2
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B )KM3HU

Tema 5.3. [lununap, KOHYyC, Iap U UX
CeUYeHUs

Tema 5.4. O0BeMBI U IUIOIIAAN
IIOBEPXHOCTEH TeI

Tema 5.5. Pemienue 3amau.
MHOFOI‘ paHHI/IKI/I " TCJ1a BpaIJ_IeHI/ISI

Paznen 6. CTeneHu u KOpHH.
CrenenHas, noka3zarejbHasi U
Jorapupmmudeckass QyHKIun

18

12

12

Tema 6.1. CreneHHas pyHKIHS, €€
cBoiictBa. [IpeoOpa3oBaHue BbIpaxKeHHI
C KOpHSIMU n-0ii creneHu. Pemenue
MPPALMOHAIBHBIX YPABHEHUH.

Tema 6.2. CBoiicTBa CTENEHHU C
palvoHaIBHBIM U JIEHCTBUTEILHBIM
OKa3aTeIsIMA

Tema 6.3. Pemienue nppaimoHaabHbIX
ypaBHEHUNU

Tema 6.4. Iloka3aTenbHas pyHKIMS, €€
cBoiicTBa. [loka3aTenbHble YpaBHEHUS

Tema 6.5. Jlorapudwm uncia. CBoiicTBa
JgorapugpmMoB

Tema 6.6. Jlorapudbmudeckas GpyHKIus,
ee cBoiicTBa. Jlorapudpmuueckue
YpaBHEHHUS

Pa3nes 7. DiieMeHTBI TeOpUH
BEPOAITHOCTEH U MaTeMaTH4YeCKOM
CTATHCTHKH

15

10

10

Tema 7.1. CoObITHE, BEPOSTHOCTD
coObITHs1. ClToXKEHNE U YMHO)KEHHUE
BEPOSTHOCTEN

Tema 7.2. BeposiTHOCTH B
podecCHOHANILHBIX 331a9ax
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Tema 7.3. JluckperHas ciydaiiHas 2 2 - -
BEJIMYMHA, 3aKOH €€ pacipeiecHus
Tema 7.4. 3agaun MaTeMaTHYECKOMN 2 2 - -
CTaTUCTHKH.
Tema 7.5. D1eMeHTHI TEOPUU 2 2 - -
BEPOATHOCTEH U MaTeMaTUYECKOM
CTaTUCTUKHU
[TpomMexxyTouHast aTTeCTalMs: 3a4€T C OLEHKOI -
Bcero gacos 108 72 72 36
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3.2. Conep:xxanue o0yuenus no yueonomy npeamery OYIL.06. OYIL.06. MatemaTuka

HanmenoBanmue pa3jiesion,
TeM y4e0HOr0 nmpeaMeTa

Conep:xanue yueOHOro MaTepHuaJia, JJadopaTopHbie padoThl M NPAKTHYECKUE 3aHATHS,
CaMOCTOSITe/IbHAs padoTa 00y4arouuxcs

O0beM yacoB

1 2 3
Paznesa 1. 9
[loBTOpeHue Kypca
MaTeMAaTHKH OCHOBHOM
LIKOJIbI
Tema 1.1. Llenb u3agaun  |Conepskanue ydeOHOTO MaTepuaa
MaTEMaTHKU IIPpU OCBOeHUH [Llenb 1 3a1aun MaTEeMaTUKHU IPU OCBOCHUH CIICIIHATLHOCTH.
cnenuanbHoCcTU. Unicnam  [ba3oBble 3HAHMS U YMEHHSI [0 MAaTEeMaTHKE B MPO(eCCHOHAIBHOM U B MIOBCETHEBHON EATEIBHOCTH.
BBIYUCIICHUS KoMOMHHpOBaHHOE 3aHATHE 2
Tema 1.2. [IpouienTHBIC Cojnepkanue ydeOHOro Marepuana
BLIUUCIICHUS. YpaBHEHUs U [[IpocTble MPOLEHTHI, pa3Hble CIOCO0bI UX BhIYMCICHU. JInHEeiHbIe, KBaIpaTHbIE, IPOOHO-IMHEHHbIE
HEpaBeHCTBa YpaBHEHHsI 1 HEPaBEHCTBA
KoMOHHMpPOBaHHOE 3aHATHE 2
Tewma 1.3. IIpouienTHBIC Cojnepkanne ydeOHOro Marepuana
BBIYHCIICHHS B [TpocTble U clloKHBIE TPOLEHTHI. [Ipo1ieHTHBIE BBHIYUCICHUS B MPO(eCcCHOHANBHBIX 33a4ax
npodeccuonanbHbIX 3a1a4ax [paktuueckoe 3austue. KonrposbHas pabora 2
CamocTosTenbHas pabora 3
Pedepat no reme «VcTopust pa3BUTHSI TOHATHE O YUCIIE)
Paznen 2. [Ipsimbie u 15
MJIOCKOCTH B
NpOCTPaHCTBe.
KoopanHaThbl M BeKTOPHI B
NPOCTPAHCTBE
Tema 2.1. OcHOBHBIE ConeprxaHue yueOHOro MaTepuasa
MOHSTHS CTEPEOMETPHUH. [Ipeamer crepeomeTpuu. OCHOBHBIEC TOHATHUS (TOUYKA, MPsSMasi, TUIOCKOCTh, IPOCTPAHCTBO). OCHOBHEIE
PacrionoxeHue NpsAMBIX U [aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napaaiesbHble U CKpEIIUBatOLIecs IpsaMble. YT0I
MJI0CKOCTEN MeX 1y IPSMBIMH B pocTpaHcTBe. [lepneHaukyasspHOCTh NpsAMbIX. OCHOBHbBIE TPOCTPAHCTBEHHbBIE
burypsl
KoMOMHMPOBAaHHOE 3aHATHE 2
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Tema 2.2. [TapainenbHOCTh

Conepkanue yueOHOro MaTepraia

MPSMBIX, IPSIMOKN U
MIOCKOCTH, INIOCKOCTEH

[TapannensHble IpsMas U mw1ockocThb. Onpenenenue. [Ipusnak. CpoiicTBa.
[Tapamnensublie miockoctu. Onpexaenenue. [Ipuznak. CpolicTa.
Terpasrap u ero snementsl. [lapanenenunes U €ro 3J1eMEHThI.

KomOunnpoBaHHOE 3aHsTHE 2
Tema 2.3. CoJieprkanre y4eOHOro Matepuaa
[lepnieHIUKyYIAPHOCTD [IepnienauKyisipHble psiMble. [lapaienbable IpsAMble, IEPIEHIUKYIIAPHBIE K IUI0CKOCTH. [Ipn3Hak
MPSIMBIX, IPSIMOM U MEPIEeHIUKYISIPHOCTH MPSIMON U TUNIOCKOCTH
MIOCKOCTH, IJIOCKOCTEH KoMOMHIpOBaHHOE 3aHATHE 2
Tema 2.4. Ilepnenauxyssp u |(Coaep:kanue yaueOHOro Marepuaia
HakJIoHHasA. Teopema o Tpex |[lepneHaukynsip ¥ HakjIoHHas. TeopemMa O TpexX MNEpHEHANKYIApax. YToid MEXIy OpsSMOd H
[EpIEeHIUKYIISIpax [JIOCKOCTBIO. YTOoJl Mexay IulockocTsAMU. [lepneHnukymsipHble IUIOCKOCTH. PaccrosiHus B
MIPOCTPAHCTBE
KomOunnpoBaHHOE 3aHsITHE 2
Tema 2.5. Koopaunatel 1 |Conepskanue ydeOHOTo MaTepuaa
BEKTOPBI B IPOCTPAHCTBE  |/[ekapTOBbl KOOpPAMHATHI B MpOCTpaHCTBE. Bekropbl B mpocTpaHcTBe. CrOXEHHME U BBIYMTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uuciio. CkanspHoe NpousBecHue BEKTOpoB. lIpocTeiimue 3anaun
B KOOpJIMHATaX
KoMOHHMpOBaHHOE 3aHATHE 2
CamocTtosTenbHas pabora
1. Coobmenue o treMe «Mcropus pa3BUTHSI TEOMETPUN KaK HAYKH» 2
2. TlpesenTanuus no Teme «Tena BpalieHUs U MHOTOTPAHHUKI 3
Pa3nea 3. OcHoBBI 12
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHKuun
Tema 3.1. Coneprkanne y4eOHOro MaTepraa
Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpyr Hadana koopauHaT. OmnpeneneHue CuHyca, KOCUHYCa,
(YHKIMM ~ IPOM3BOJNBHOIOTAHIEHCA M KOTAHI'CHCA. 3HAKM CHHYCa, KOCHHYCA, TaHT€HCAa M KOTAHIeHCAa M0 YETBEPTSM.
yTIia, 4ucia 3aBUCUMOCTb MEXK/ly CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAHT€HCOM OJIHOTO M TOTO K€ yria
KomOuHMpOBaHHOE 3aHATHE 2

Tema 3.2. OCHOBHEIE
TPUTOHOMETPUYECKHUE

Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue Toxxaectsa. [IpeodpazoBanus MpoCTEHIIUX TPUTOHOMETPUUECKUX BBIPAKECHUI.

TOXKIECTBA

CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC YIJIOB L U - O
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KoMOMHHPOBAaHHOE 3aHITHE

Tema 3.3.
TpuronomeTpudeckue
(GyHKIMH, HMX CBOHCTBa H
rpaduKu

Copep:xanue yueOHOro MaTepuana

OOnacte ompeneneHuss M MHOXECTBO 3HAUCHHH TPUTOHOMETPUYECKHX (QyHKUIuH. YETHOCTD,
HE4YETHOCTh, IEPUOAUYHOCTh TPUTOHOMETpHUecKuX (pyHKIuil. CBolicTBa U rpaduku QyHKIMHA y = cos
X,y =sin X,y =tgXx, y = ctg X.

[IpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKLUI

KoMOMHHPOBAaHHOE 3aHITHE 2
Tema 3.4. O6paTHbIC Copep:xanue yueOHOro MaTepuana
TPUTOHOMETPUYECKHE OOpatHbIe TpUroHOMeTpUYecKre (yHKIMH. Y paBHEHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUE tg
(yHKIMH. X = a, ctg X = a. PenieHne TpUroHOMETPUUYECKUX YPaBHEHUH OCHOBHBIX THIIOB
Tpuronomerpuyeckue Komb6unupoBanHoe 3ansatue Kontponbnas pabota 2
YPaBHEHMSI

CamocrosiTenpHas padoTta

1. Tlpesentauus no teme «Tpuronomerpuueckue GyHKIMHU B IPUPOJE U HCKYCCTBE» 4
Pasnen 4. [IpousBoanas u 24
nepsoodpasHasi pyHKuMHU
Tema 4.1. Ilonsitue Coneprxkanue ydeOHOro Marepuana
npousBoaHoi. @opmyiisl u  [Ipupamenune aprymenta. [Ipupamenue QyHKun. 3agadu, TPUBOASIINE K MOHATHIO TPOU3BOIHOM.
MpaBuiia OmnpeneneHre MpOU3BOAHON. AJITOPUTM OTBICKaHUS MPou3BoAHONW. Popmyinbl auddepeHnrpoBaHus.
b depeHIMpPOBaHUS [TpaBuna guddepeHnmpoBaHus

KoMOMHHpOBaHHOE 3aHATHE 2
Tema 4.2 I'eomerpuueckuii u|Coaepkanrue yueOHOro MaTepraia
(bu3nyecKuit CMbICI ["eoMeTpHUECKUIl CMBICT MPOU3BOAHON (PYHKIMH — YIJIOBOM KO3(PHUIMEHT KacaTelnbHOH K rpadukyj
[TPOU3BOIHOMN (yHKIUU B TOUKE. Y paBHEHHE KacaTeabHOU K TpaduKy GyHKIUHN. AJITOPUTM COCTAaBJICHUS YPABHEHUS

KacaTeJabHOU K rpaduky ¢pyHkuuu y=f(x)

KomOuHMpOBaHHOE 3aHATHE 2
Tema 4.3. MonotoHHocTh  [ConieprkaHue yueOHOro MaTepuasa
¢dbynkuu. Touku Bospactanne u yObiBaHME€ (QYHKIMM, COOTBETCTBHUE BO3pacTaHHUs M YOBIBaHHUA (PYHKIHMHM 3HAKY
DKCTpeEMyMa MPOU3BOIHON. 3a1a4l HA MAaKCUMYM M MUHUMYM. AJITOPUTM UCCIIE0BaHUs (YHKIIMUA U MOCTPOCHUS

ee rpaduKa C MOMONILIO0 MPOU3BOTHOMN

KoMmOuHMpOBaHHOE 3aHATHE 2

Tewma 4.4. ViccnenoBanue
(hYHKIH ¥ TOCTPOCHHE

Copepxkanne yaeOHOTo MaTepuana

VccnenoBanue pyHKIMM HA MOHOTOHHOCTb M ITOCTPOCHUE I'padUKOB
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rpaduKoB KombunupoBannoe 3ansrue. KontponpHas pabota 2
Tema 4.5. IlepBooOpa3nas  |(CoaeprkaHue y4eOHOTO MaTepuaia
¢bynkuuu. [IpaBuna O3HaKOMJICHHE C TIOHSATHEM MHTErpaja u nepBooOpasHoi mis ¢ynkuuu y=f(x). Pemenue 3agau Ha
HAaXO0XICHUS CBSI3b IIEpPBOOOpPA3HOM U €€ NPOM3BOJHON, BBIYUCIECHUE I[EPBOOOpA3HON s NAaHHOM (QYyHKIUH.
1epBOOOPA3HBIX Tabnuua Gpopmy Ui HaxoXKACHUs IepBooOpa3HbIx. Mi3yueHue npasuiia BHIYMCICHUS IEPBOOOpa3HON
KoMmOuHMpOBaHHOE 3aHSTHE. 2
Tema 4.6. [Tnomans Conepxanne yaeOHOro MaTrepuana
KPMBOJIMHEWHOM Tpanenyy. (3ajaun, NPUBOMAIIME K TOHSATHIO OIpPEICICHHOIO MHTErpaia — O BBIYMCICHUH IUIOMIAAH
dopmyna HeroTona — KpuBOJIMHENHON Tpaneuuu. Ilonarue onpenenéHHoro murerpana. ['eomerpuueckuil U QpuanyecKuit
JleiOHuIIa cMbIcH onpeneneHHoro uaterpana. ®opmyna Hetotona — Jleitbuuna.
Pemrenue 3a/1a4 Ha MPUMEHEHUE MHTETPaJIa IS BEIYMCICHUS] PU3MUECKUX BEIWYHH U IUIOMIAICeH
KomMOWHUpOBaHHOE 3aHATHE 4
Tema 4.7. Pemienue 3anau.  (ConeprkaHue yueOHOro MaTepuasa
[Ipon3BoaHas u @opmynel u npaBwia nuddepenpoBanns. MccnenqoBanne (GpyHKIU ¢ MOMOUIBIO TPOM3BOTHOM.
nepBooOpasHas pyHkuuu. [Haubosbliiee U HAUMEHBIIIEE 3HAYCHUS (DYHKIIHH.
Boruncnenue neppoodpasHoil. [Ipumenenne nepsooOpa3Hoii
KomOunupoBanHoe 3anarue. KontponbsHas pabora 2
CamocTtosTenbHas pabora
1. BeinmonHeHue NpakTUYECKHX 33/1aHUI Ha uccieioBaHue QYHKIMH U TOCTpOeHUe rpaduKoB 4
2. BpImonHeHue NpaKTHYECKUX 33aHUH Ha BEIYUCICHUE HHTETPAJIOB 4
Pasnen S. MHOrorpaHHukH 15
U TeJia BpallleHHs
Tema 5.1. Ilpusma, Conepxanue yueOHOro MaTepuasa
napajuienenunen, Kyo, [lpu3ma (HakJOHHAs, mNpsAMas, MpaBuibHasi) U e€ osnemeHThl. [lapamnenenunen. CBoHcCTBA
NUpaMu/ia U UX CEYeHHs.  [mpsaMoyrosibHoro napamuienenunena. Ky6. [lupamuaa u e€ snementsl. [IpaBuibHas mupaMuaa
KoMOMHIpOBAaHHOE 3aHATHE 2
Tema 5.2. [IpaBusnibHbIC Coneprkanne y4eOHOro MaTepuana
MHOIOIPaHHHUKY B )XKU3HK  [[Ino1maas mMOBEpXHOCTH MHOTOTpaHHUKOB. [IpocTeiine koMOMHaIMM MHOTOIpaHHUKOB. Bhruucienue
PIIEMEHTOB MPOCTPAHCTBEHHBIX GUTyp (p€Opa, Auaronanu, yriel). [lpaBuiibHble MHOTOIpaHHUKHU
KoMOMHUpOBaHHOE 3aHATHE 2

Tema 5.3.
[[nuHp, KOHYC, IIap U UX
CCUeHUs

IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOH020 MOOYJIs)

[{ummuap, koHyc, cepa u map. OCHOBHBIE CBOMCTBa MPSIMOrO KPYroBOTO LWJIMHAPA, MPSIMOTO

KpyroBoro konyca. M3o0paxeHue Ten BpamieHus Ha Iuiockoctd. [IpeacraBieHue o0 ycedéHHOM
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koHyce. CeueHus KOHyca (IapajuleIbHOE OCHOBAHUIO M IMPOXOASILEE YEepe3 BEpIIMHY), CEUCHUS
HMIMHIpa (MapajulebHO U NEPISHIUKYISIPHO OCH), CeUeHHUsAX mapa. Pa3BépTka nuauHapa u KoHyca

KoMOMHHPOBAaHHOE 3aHITHE 2
Tema 5.4. O0beMbI 1 ConeprkaHue y4eOHOro MaTepuasia
[IOIAAM [TOBEPXHOCTEN Te (OO0BeM MpsAMOyrosbHOro mapamienenumnena. Oovem xkyba. O0beMbl NPSAMOM NMPU3MBI U LMJIMHAPA.
O6bemMbl mupamMuabl U Konyca. O0beM mapa
KoMOMHHPOBAaHHOE 3aHITHE 2
Tewma 5.5. Pemenne 3anau.  |CoaeprkaHue ydyeOHOTO MaTepualia
MHOrorpaHHMKH U Teia OO6BEeMBI U IJIOLI[AIU MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAIICHUS
BpalCHUsA KombunupoBannoe 3ansrue. KontponpHas pabora 2
CamocTosiTenbHas paboTa
1. Pabota 1o co3iaHuI0 MOJIeIM MHOTOI'PaHHUKOB 3
2. Tlpesenranus no Teme «Tena BpalieHus 1 MHOTOTPAHHUKI 2
Pa3nea 6. Ctenenn u 18
kopHU. CTenenHas,
noKasarejbHasi U
Jorapupmuyeckas
GyHKuMH
Tema 6.1. Crenennas Conepkanue yueOHOro MaTepuasa
QyHKIMs, ee CBOMCTBA. [ToHsiTHE KOpHS N-OM CTENEHHU M3 ACHCTBUTEIBHOTrO uyHcia. DyHKIUU y = VX ux cBoiicTBa H
[IpeobpaszoBanue rpacduku. CoiicTBa KOpHsI n-oii ctenenu. [IpeoOpa3oBanre upparMoHaIbHBIX BRIPAKEHUH
BBIDKCHHIT C KOPHAMH N-0H [KoMGUHUPOBAHHOE 3aHATHE 2
creneHu. Pemenue
MppalMOHATBHBIX
YPaBHEHHUH.
Tema 6.2. CoiicTBa crenenuCoepkaHue yueOHOro MaTepuasa
C pallMOHAJILHBIM U [loHsiTHE CTENEHU C palloHAIbHBIM NoKa3aTesieM. CteneHHble QYHKIMHU, UX CBOWCTBA U rpaguKu
NECTBUTEIBHBIM KomOuHupOBaHHOE 3aHATHE 2
MOKa3aTeIsIMI
Tema 6.3. Pemienne Conepxanue yueOHOro MaTepuasa
MpPALMOHAIBHBIX PaBHOCHJIBHOCTh MPPALIMOHAIBHBIX YPABHEHUH. METOIbI MX PELICHHMS
YpaBHEHUI KoMOWHUpOBaHHOE 3aHATHE 2

Tema 6.4. Iloka3aTenbpHast
(byHKIMS, ee CBOMCTBA.

Coneprxanue yueOHOro MaTepuaia

CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTEILHBIM MOKa3areneM. OnpenesieHue noka3areabHoil QyHKIMU U

19




IToka3aTenbHbIE ypaBHEHUS

ee CBOIcTBAa. 3HAaKOMCTBO C NPUMEHEHHEM II0Ka3aTelbHOW (yHKIMU. PemieHne mnokasaTenbHBIX
YPAaBHEHHII METOIOM YpaBHUBAHHUS IIOKas3aTesleidl, METOJOM BBEICHHS HOBOH IE€PEMEHHOM,
(YHKIHOHATBHO-TPaQUUECKIM METOIOM.

KoMmOuHMpOBaHHOE 3aHATHE 2
Tema 6.5. Jlorapudm uncna. (Coaepkanue ydeOHOTO MaTepualia
CBoiicTBa JiorapugmMoB Jlorapudm uncna. CorictBa gorapudmoB. Onepaiys JorapuGMUpPOBaAHUS

KoMOMHHPOBAaHHOE 3aHITHE 2
Tema 6.6. Coneprkanue y4eOHOro Marepuania
Ulorapugmuaeckas Jlorapudmuueckas ¢yHkuus u ee cpoiictBa. Ilonsrue norapupmuyeckoro ypaBHeHus. Oneparus
(byHKIUS, €e CBONCTBA. MOTCHIIMPOBaHMsI. TPy OCHOBHBIX METOJIa PEHICHHUS JIOTapu(MHUUECKUX YpaBHEHUN: (PYHKIIMOHAIHHO-
Ulorapudmudeckue rpauvecKuii, METOI MOTEHIIMPOBAHUS, METO]T BBEJICHHS HOBOM IEPEMEHHOM.
ypaBHEHUS KoMOMHIPOBAaHHOE 3aHSTHE. 2

CamocTosiTenbHas paboTa

1. Tlpesenranus no Teme «lloka3arenbHas QyHKIHS B TPUPOJIC U TEXHUKE)» 3
2. Ilpesenranus no teme «IIpumenenue gorapudmony 3

Pa3nes 7. DieMeHTBI 15
TEOPHUHU BEPOSATHOCTEH U
MaTeMaTH4eCKOl
CTATHCTHKH
Tema 7.1. CoObiTHE, Coneprkanne ydeOHOro Matepuana
BEPOSTHOCTH COOBITHS. CoBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH. ¥YcCIOBHas
CroxeHHe ¥ yMHOKEHHE  [BEPOSATHOCTh. 3aBHCHMBIC M HE3aBHCHMbBIC COOBITHS. TeopeMbl O BEPOSITHOCTH MPOU3BEICHHS
BEPOSATHOCTEN COOBITHI

KoMOMHIpOBAaHHOE 3aHATHE 2
Tema 7.2. BepositHocth B [Ipogheccuonanvno-opuenmupoeannoe cooeprcanue (cooepricanue npUKiIaoHozo mooyis)
npodeccHoHaIbHbIX 3a1auaX (OTHOCUTEIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTONYMBOCTH. CTAaTHCTHYECKOE OIpEICICHHE

BeposiTHOCTH. O1IeHKa BEPOSITHOCTH COOBITHS

[IpakTHuecKkoe 3aHsITUE 2
Tema 7.3. JluckperHas Coneprkanne y4eOHOro MaTepuasa
CllyyaiiHas BEJIMYMHA, 3aKOH Buapl cirydaitHeIX BenmnunH. OnpeesieHne TUCKPETHON CITy9aiiHOW BETTMYMHBL. 3aKOH pactpeesiCHHs
ee pacrpeaeineHus JIMCKPETHOM CIIy4alHOU BEJIMUMHBIL. E€ 4nCI0BbIe XapaKTEPUCTUKH

KoMmOuHMpOBaHHOE 3aHATHE 2

Tema 7.4. 3agaun
MaTeEMaTUUECKON

Conepikanue yueOHOTO MaTepuaa

[TepBuuHas 00pabOTKa CTATUCTUICCKUX MAHHBIX. YHCTIOBBIC XapaKTEePUCTUKH (CpeaHee apuMEeTHIECKOE,
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CTAaTUCTUKH. MeraHa, pa3max, qucnepcus). PaGora ¢ Tabmuriamu, rpadukamMu, TuarpaMMaMu

KoMmOnHIpOBaHHOE 3aHATHE. 2
Tema 7.5. Diementsl Teopuu (Coaepkanue yueOHOro MaTepuana
BEPOATHOCTEHN U Buapl coObITHI, BEpOATHOCTH COOBITHH. ClIOKEHHE W YMHOXXEHHE BeposATHOCTEH. JluckperHas]
MaTeMaTHYECKOU cilydaiiHas BEJIMYMHA, 3aKOH €€ pacrnpesesieHus. 3ajaud MaTeMaTH4eCKON CTATUCTUKH.
CTaTUCTUKU KonTponbHas pabota 2

CamocrosTenbHas padora

1. TIpezentanus mo teme «lIpuMeHeHre TEOPUU BEPOSITHOCTEN U MaTEeMaTHUYECKON CTATUCTHKU B 5
pa3nuyHbIX chepax AesITeIbHOCTH

[IpoMe:KyTOUHASI ATTECTALMA - 32a4eT C OLIeHKOM
Bcero yacoB: \ 108
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O
HNPEIMETA

4.1. TpeGoBanusi K MaTepHAJIbHO-TEXHUYECKOMY 00ecredeHH IO

Peanuzanus nporpamMMbsl yueOHOTO TIpeiMeTa  Tpedyer HaTU4Hs
y4eOHOro Kjacca MaTeMaTHKU.

[ToaroToBka BHEAyIUTOPHON pabOTHI JOKHA OOECHEUMBATHCS JAOCTYIIOM
Ka)XJI0ro oOydaromierocss k 6azam JaHHBIX U OuMOnMoTeuHbpIM doHaaM. Bo Bpems
CaMOCTOSITEILHOM TOATOTOBKHM, OOydYaronumecss JOJDKHBI OBITh OOECIeUeHbI
JIOCTYIIOM K ceTh MHTEpHET.

O6GopynoBanne y4eOHOro kaOumHera W padouuMx MecT KaOuHeTa:
MOCaJI0UHbIC MECTa JIJIs1 00ydJaronmxcs, pabouee MeCTo MpenogaBaresis, 10CKa.

Texnnueckue cpeacrBa 00y4eHHus1: HOYTOYK, IPOEKTOP, IKPaH.

4.2. OOmmue TpeOGOBaHMS K OpraHu3anud o0pa3oBaTeIbHOIM
HeSITeJIbHOCTH

OcBoenue oOydYaronMMuUCA y4eOHOTrO TMpeAMETa MOXKET MPOXOJUTHh B
YCJIOBUSIX  CO3JIaHHOM oOpa3oBaTelbHOM cpeapl Kak B 00pa3oBaTEbHOU
opraHuzanuu (YUpexkJIeHuH), Tak U B OPTaHU3AIUSAX COOTBETCTBYIOIIUX MPOPUIIIO
y4eOHOTO MpeIMeTa.

[IpenonaBanue ydeOHOTrO MpeaMeTa JOJKHO HOCHTh TEOPETUYECKYIO U
MPaKTUYECKYI0  HAMpaBJICHHOCTb. B mporecce MNpakTUYECKUX — 3aHSATUN
oOyyJaronyecs: 3aKperisiioT U YIIIyOJISIFOT TEOPETUYECKUE 3HaHUS, MPUOOPETAIOT
HEe00X0IMMbIe TPOGECCUOHAIBHBIC YMEHUS U HABBIKH.

N3yuenne npeamera OVYIL.06. Marematnka mo CHEUAIBHOCTH JOJKHO
MPEIIECTBOBATH OCBOCHUIO MPO(HECCUOHATBHBIX MOJTYJICH.

Teopernyeckue 3aHATHS JODKHBI TPOBOAUTHCS B yuyeOHOM Kiacce
MaTeMaTUKH

Texymmii ¥ TPOMEKYTOUHBIM KOHTPOJIh OOYYEHHS CKJIAJIbIBACTCS U3
CJIEAYIOIINX KOMIIOHEHTOB:

TEeKYIIMA KOHTPOJb: OMPOC OOyYAIONIMXCS Ha 3aHATHUSAX, MPOBEIACHHE
TECTUPOBAHMS, PEIICHUE TMPUKIATHBIX 3a7ad OOy4aloluMUCS B TIpolecce
MIPOBEJEHUS TEOPETUUECKUX 3aHIATUH U T.J1.;

MPOMEKYTOUYHBbIN KOHTPOJIb: 3a4ET C OLICHKOM.

4.3. KaapoBoe o0ecrnieuenue 00pa3oBaTeibHOM 1eSITeILHOCTH

TpebGoBanus k kBadupUKAIMK TEAArOTHUYECKUX KaJpOB, OCYIIECTBIISIONINX
peanuzaruio OITOIT CITIO — IITCC3 no cnenuaabHOCTH TOJDKHBI 00eCIIeYnBaThCS
NeAarornYecKUMHU KaJpaMu, UMEIOIMIMMH CpelHee MpodecCHoHaTbHOE, BBICIIIEe
oOpa3zoBaHue, COOTBETCTBYIOIIEE MPOPHUITIO MPENOoIaBaeMOT0 YueOHOTO MpeIMeETa.
Hons mpemnogaBaTeneii, MMEIOIINX BBICIIee 00pa3oBaHue, JODKHA COCTABIATH HE
MeHee 95 TpoIeHTOB B 0O0mEeM uYuWcie TpenoaaBarelnieil, 00ecrneunBaroIInx
o0pa3oBaTeIbHBIN MPOIECC MO JAHHOW OCHOBHOM 00pa30BaTEIbHON MporpaMmMe.

OmnbIT JEeSTENbHOCTU B OpraHu3alusIX COOTBETCTBYIOIIEH
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npodecCuOHaNbHOU cdepbl  sBISIETCS  00s13aTENbHBIM Ui [IPENoJaBaTeeH,
OTBEYAIOLINX 32 OCBOEHHUE O0ydaromuMcs Mpo(hecCHOHATbHOTO0 YYEeOHOTO IUKJIA.
[IpenogaBaTenu moxy4aroT JOMOJHUTENbHOE MPodeccuoHaNIbHOE 00pa30BaHUE IO
nporpaMMam MOBBIIIEHUsT KBaTU(UKALMK, B TOM YHcie B (hOpMe CTaXKUPOBKHU B
npoUIBHBIX OpraHu3anusix He pexxe 1 pasza B 3 rona.

Jlo 10 mpormeHTOB OT 00IIero urcia mpernofaBaTeeii, UMEIOIIMX BhICIICE
oOpa3oBaHME, MOXET ObITh 3aMeHEeHO mnpenojaBareasiMu, umerommmu CIIO u
rOCy/IapCTBEHHbIE IIOYETHBIE 3BAHHUA B COOTBETCTBYIOLIEH NpoQeccHOHaIbHON
cdepe, unu crnenuanucramu, umeromumu CIIO u crax npakTuueckod paboThl B
COOTBETCTBYIOILIEH NpodeccuoHanbHOl cdepe 6onee 10 mocneHux JerT.

4.4, Nudopmanuonnoe  obecneueHue  oOydenusi.  Ilepeuennb
pPeKOMeHayeMbIX Y4eOHbIX H3aaHuil, UHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHUKH:

1. MaremaTtuka: anreOpa M Haudajla MaTEMaTHUYECKOTO aHalIn3a, Te€OMETpUS.
Anrebpa W Havajla MaTeMaTHYEeCKOro aHainu3a MaremaTuka: ainreOpa u Haudala
MaTeMaTUYECKOro aHajau3a, reoMmeTpus. Anrebpa M Hayajla MaTEMAaTHYECKOIO
ananm3a 10-11 xmacc. Anumo HI.A., Komsarua FO.M., TkaueBa M.B. u apyrue.
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

2. Maremaruka: anrebpa M Hadajla MaTeMaTHUYECKOrO0 aHaJIW3a, T€OMETPHS.
['eomeTpust Atanacsu JI.C., Byty3oB B.®., Kanomues C.b. u npyrue 10—11 kiacc.
AxrmmonepHoe o6miectBo «M3aarenbetBo «lIpocBemenne»

3. Marematuka. AnreOpa W  Hayajia  MaTEeMaTHYECKOTO  aHaJu3a.
Mep3snsik A.I'., Homuposckuii JI.A., [TossikoB B.M., nnon penakuueit [Togonbckoro
B.E. 10 kmacc. OOmmiecTBo ¢ OrpaHMUYCHHOM OTBETCTBEHHOCTHIO «M3marenmbckuii
LEHTP BEHTAHA-I'PA®y; AKIMOHEPHOE 00I11ECTBO «31aTeapcTBO
[IpocBenieHne»

4. Marematuka. I'eomerpus. Mep3msak A.l., Homuposckuii J[.A.,
[TonsixoB B.M., non penakuueir Ilogonmsckoro B.E. 10 xmacc. OOmectBo ¢
OTPaHWYEHHON OTBETCTBEHHOCThIO «M3marensckuii nentp BEHTAHA-TPA®y;
AxknmonepHoe obuiectBo «M3aarensctBo [Ipocsemnienue»

5. Maremaruka. Anrebpa W Hayaja  MaTEMaTUYECKOro  aHalM3a
Mepaznsik A.I'., Homuposckuii [I.A., [TonsikoB B.M., noa penakuueit [Togonsckoro
B.E. 11 kmacc. OOmiecTBo ¢ OrpaHHMYCHHOM OTBETCTBEHHOCTHIO «M3marenmbckuii
neutp BEHTAHA-TPA®»;  AxmmonepHoe  obmiectBo  «M3marenbcTBO
[Ipocsemienne»

6. Marematuka. ['eomerpusi Mep3nsk A.I'., Homwmposckuii J[.A.,
[TomsikoB B.M., mon penakinuerr I[logomsckoro B.E. 11 xmacc. OOmectBo ¢
OTPaHWYEHHON OTBETCTBEHHOCThIO «M3marensckuii nentp BEHTAHA-TPA®y;
AxnnonepHoe obmectBo «M3narensctBo [IpocBenieHuey

JIOTIOJIHUTENIbHBIE UCTOYHUKHU

1. AnreOpa ¥ Hayajga MaTeMaTU4yecKoro aHamuza. 10-11 KJacchl.
bazoBeiii ypoBeHb : yueOHuk / III. A. Anumon, 0. M. Koasarun, M. B.
TkauéBa u ap. — 18-e u3n. — M. : [Ipocsenienue, 2012. — 464 c.
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2. KoamoropoB A. H. Anrebpa M Hadajla MaTEMaTH4YECKOIO aHaIW3a :
yue0. jurst 10-11 k. o0meo6pasoBar. yupexxaenuii / A. H. Koamoropos, A. M.
Aopamos, 10. II. Iyauunsid u ap. — 17-e u3n. — M. : IIpocsemenne, 2008.
— 384 c.

3. IloropenoB _ A. B. T'eomerpus. 10-11 kmaccel :  y4e0. s
o0meo0Opa3oBar. opraHum3amui  : 0a30BbIM M mpodwua. ypoBHu / A. B.
IToropenos. — 13-e m3a. — M. : [IpocBemenune, 2014. — 255 c.

4, T'eomeTpus. 10-11 kmaccel : yueonuk / JI. C. Aranacsa,B. @. ByTy30B,
C. b. Kagomues u ap. — 22-¢ u3za. — M. : IIpocBemenue, 2013. — 255 c.

5. Atamacaa JI. C. Teomerpug. 10-11 xmaccel : vyued. JuUIsd
o0meo0pa3oBar. VUpPEXKIEHUU : ©0a3oBbpld W npodwmia. yvpouu / JI. C.
Aranacaa,B. @. byry3os, C. b. Kagomies u ap. — 22-¢ uszax. — M.

[IpocBemenue, 2013. — 255 c.
6. boromosoB, H. B Maremartuka : yueOHHUK Juigd OakainaspoB / H. B.

boromosos, II. M. Camoiinenko. — 7-e u3a., crepeotunn. — M. : JIpoda,
2010. — 396 c.
7. Kyaneriiea E. C. Maremaruka : yueOHUK. — 4-e uzg. — M.

Jamkos u K, 2015. — 564 c.

8. MaremaTunka: anreOpa M Hadajga MaTeMaTHYE€CKOTO aHAIM3a, T€OMETPHS.
Anrebpa U Hayana maremMarhueckoro aHamuza. 11 kmacc. Hukonbekuit C.M.,
[ToranoB M.K., PemernukoB H.H. u agpyrue. - M: [IpocBemenue, 2021.

9. MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHYECKOIO aHAINW3a, F€OMETpPHUSL.
['eomerpus. 10 knacc. AnexcanapoB A.Jl., Bepuep A.JL, Peokuxk B.M. - M:
[Ipocsemenue, 2021.

10. MaremaTuka: anreOpa ¥ Hadaja MaTEMaTHYECKOTO aHalin3a, Te€OMETPHs.
10 knacc. Bepuep A.JL, Kapn A.Il. U3gaTensctBo "lIIpocBemenue".

11. Marematuka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHallu3a, reOMETpHUs
11 knacc. Bepuep A.JL, Kapn A.Il. U3narenscTBo "[IpocBemenue".

12. MaremaTuka: anreOpa ¥ Hadajga MaTEMaTHUECKOTO aHAIHM3a, T€OMETPHSI.
Anrebpa ¥ Hayajga MaTEMaTHYEeCKOro aHainu3a (B 2 4dactsax) (B 2 yactsx). 10-11
kiacc. Hacts 1: Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.l'. u
npyrue; nox pegakureit Mopakosnua Al'. "MOL] MHEMO3MHA".

13. MaremaTuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIHM3a, T€OMETPHSI.
Anrebpa m Haudana wmartematudeckoro a”ammsa. 10 kmacc. Mypasun [.K.,
Mypasuna O.B. U3natensctBo "[Ipocsemienue".

14. MaremaTuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHaIM3a, T€OMETPUS.
Anrebpa u Haudana wmaTtemaTudeckoro a”ammsa. 11 kmacc. Mypasun [ K.,
Mypasuna O.B. U3natensctBo "[Ipocsemienue".

15. MaremaTuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHaIM3a, T€OMETPUS.
['eomerpus. 10 xmacc. CmupnoB B.A., CmupnoBa UW.M. "HU3parenscTBO
"IIpocBemienue".

16. MaremaTuka: airedpa ¥ Hayajia MaTEMaTUYECKOTO aHalln3a, T€OMETPHs.
I'eomerpus. 11 xmacc. CmupnoB B.A., CmupnoBa W.M. MH3parenscTBO
"IIpocBemienue".
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17. MaremaTuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIHM3a, T€OMETPUSI.
Anrebpa W Hauvana Maremathuyeckoro anamuza. 10 kmacc. Bunenkun H.A.,
Names-Mycartos O.C., [IIsapudypa C.H. "MOIl MHEMO3NHA".
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O

INPEIMETA

KOHTpOJII) H OOCHKa pPEe3YyJIbTATOB OCBOCHHA y‘-I€6HOI‘O npeamMeTa
OCYHCCTBIACTCA IPCIIOAAaBATCIICM IIPH IIPOBCACHUN 3aHHTHﬁ, TCCTUPOBAHUSA, a
TAaK)KC BBIIIOJIHCHUA O6y‘IaIOH_II/IMI/IC$I HHAWBUYaJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB,

UCCIIEe0OBAHNMH.

PesyabTaTsl 00yyeHus

OcHoOBHBIE MOKA3aTeJIN
OLIeHKH Pe3yJbTATOB

(I)OPMLI U ME€TO/JbI
KOHTPOJIA U OHCHKH

3HaTh:

— 0 MaTeMaTuKe KaK 4acTu
MHUPOBOM KYJIBTYPBI U O MECTE
MaTeMaTUKH B COBPEMEHHOU
OUBWIN3AIHH, O CIIOC00ax
OMKCAHUA Ha
MaTEMaTUYECKOM SI3bIKE
SBIICHUH peaTbHOr0 MUPA;

— 0 MaTeMaTU4YeCKuX
MOHATHUAX KaK O BAXKHEUIIINX
MaTeMaTHUYECKUX MOJEIIAX,
MO3BOJISIFOIIUX OMKUCHIBATH U
U3y4aTh pa3HbIe MPOLIECCHI U
SIBJICHHS; TOHUMAaHUE
BO3MOXKHOCTH
AKCHOMAaTUYECKOT0
MOCTPOCHUS MaTEMaTHUYECKHUX
TEOPUL;

— METO/JIbI I0Ka3aTeIbCTB U
ITOPUTMOB PELIEHUS;

— CTaHJApPTHBIE MPUEMBI
pelieHus: parioHaAIbHBIX U
UppalMOHANIBHBIX,
MOKa3aTeJIbHBIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX
ypaBHEHUN U HEPABEHCTB, UX
CHUCTEM; B TOM YHCIIE JJIsI
MOMCKA ITyTH PEIICHUS U
WJUTFOCTPALIMM pELICHUS
YpPaBHEHUI U HEPABEHCTB;

— 00 OCHOBHBIX TTOHSTHSX,
UIesX U METOJax
MaTeMaTUYeCKOro aHaJIn3a;
— O IJIOCKUX H
MPOCTPAHCTBEHHBIX
TeOMETPUUYECKHX (PUTypax, UX
OCHOBHBIX CBOMCTBAX;
(bOPMYIIBI JIJ1S1 peIIeHUS
reOMETPUUYECKHX 3a/1a4y U
3a/1a4 C MPAKTUIECKUM
COJIepKaHUEM;

— 0O Ipolleccax U SBJICHUSIX,
MMEIOUINX BEPOSITHOCTHBIN

OOyuaromuiicsi AEMOHCTPUPYET
3HaHUE:!

- OCHOBHBIE TIOHSTHS U METO/IbI,
UCIIOJIb3YEMbIE IS
peoOpa3oBaHU U BRIYUCIICHUN
Pa3IMYHbIX anredpandecKux
BBIPA)KCHU;

- OIpeJeNieHne YHCIOBOU
(GyHKITUY, CIIOCOOBI 3aJITaHUST |
OCHOBHBIE CBOMCTBA (PYHKIIHH;

- OCHOBHBIE CTIOCOOBI U METO/IBI
pelIeHUs pallHOHATbHBIX,
[I0Ka3aTeIbHbIX,
norapuMUYECKHUX,
TPUTOHOMETPUUECKUX
ypaBHEHU U HEPABEHCTB;
-OIlpeieJIeHNEe IPOU3BOIHOM, ee
TCOMETPUUYECKHUHN M (PU3HUSCKUI
CMBICI;

- IpaBuIIa U (POPMYJIIbI
nuddepeHpoBanust GyHKIUH;
-TIOHSATUE OINPENEIECHHOTIO
UHTErpaa, ero
T€OMETPUUYECKHI CMBICT U
CBOMCTBA;

- OCHOBHBIE MOHATHUS
KOMOMHATOPUKHU U TEOPUN
BEPOSATHOCTEM;

- aKCHOMBI U TEOPEMBI
CTEpEOMETPUN

- OIIPEZEIICHUE U CBOWCTBA
MPOCTPAHCTBEHHBIX TEJI:
MIPU3MBI, NTapajuieNienuneaa,
MUPaMHJIbI, HWIHH]IPA, KOHYCA,
iapa;

-(OpMYIIBI TSI BEIYHCIICHUS
00BEMOB U ILIOIAIEH
MIOBEPXHOCTEN T€OMETPUUECKUX
TeNl.

DOpMBI KOHTPOJIA:

YcrHblii onpoc;
[TuceMenHsIN onpoc;
CamocrosiTenbHas paboTa;
[IpakTuueckas pabora;
TecToBble 3a1aHuUs.

MeTto1bl KOHTPOJIS:
Texyuuit KOHTPOJIb:
@pOHTAIBHBIN OIIPOC;
WNHnuBuayanpHBbIN O1poc;
[IpoBepka camoCTOSITENLHOM
paboTHI;

KonTponbhast pabora;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOuieHui;
OueHuBaHUE  BBIIOJIHEHUS
WHIUBUTyJIbHBIX 33JJaHUN;
IIporpamMupoBaHHBIM
KOHTPOJIb.
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XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM
MUpe, 00 OCHOBHBIX MTOHSTHSIX
3JIEMEHTapHOU TEOPHUH
BEPOSITHOCTEH; YMEHUI
HAaxOJIUTh U OLICHUBATh
BEPOATHOCTH HACTYIICHUS
COOBITUH B MPOCTEHIIINX
MPaKTUYECKUX CUTYyaIUsIX U
OCHOBHBIE XapaKTEPUCTUKH
CIIyYaHBIX BEJIUYMH.

yMeThb:

— IPOBOJUTH TOKIECTBEHHbIE
npeoOpa3oBaHUs
UppalMOHATIBHBIX,
[10Ka3aTeIbHbIX,
JorapupMHUECKUX U
TPUTOHOMETPUUECKHUX
BBIPXKEHUI;

— peuath uppanvoHaIbHbIE,
Jorapu(PpMHUUECKUE U
TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA;

— pelaTb CUCTEMBbI
YpaBHEHHH N3y4EeHHBIMU
METOaMH;

— CTpOUTh IpaduKu
3JIEMEHTAPHBIX QYHKIUN U
IPOBOAMTH MTPEOOPa30BAHUS
rpauKOB, UCHOb3YS
M3YYEHHbIE METOBI;

— TPUMEHSTH anmapar
MaTeMaTHYeCKOro aHaJIn3a K
pELIeHUIO 3a/1aY;

— IPUMEHSTh OCHOBHbBIE
METO/Ibl FEOMETPUH
(TpoeKTUpOBaHMUS,
npeoOpa3oBaHUii, BEKTOPHBIH,
KOOpPJMHATHBIN) K PELICHUIO
3ajady;

— (opmynupoBaTh
OIpEEIICHUS, aKCUOMBI U
TEOPEMBI, TPUMEHSTH HX,
IIPOBOAMTH JJOKA3aTEIbHbIE
paccyX/IeHUs B X0JI€ PEeLICHUS
3aja4;

— ONEpUpOBATh MOHATUSAMMU:
CTENeHb YUCIa, Jorapupm
YHCiIa; YMEHUE BBITOIHATD
BBIUMCJICHHE 3HAUEHUN U
npeoOpa30BaHuUs BBIPAKEHUN
CO CTENEHSIMU U

OOyuaromuiicst IeMOHCTPUPYET
YMEHHUE:

- BBITMOJIHAT apu(MeTHUECKHUE
JIICHCTBHS HAJ YUCIaMH,
coueTasi yCTHbIE U IIMCbMEHHBIE
MIPUEMBIL;

- HaXOJUTb 3HAYCHMsI KOPHS,
CTENEeHH, Jorapudma,
TPUTOHOMETPUYECKHUX
BBIPa)KCHUI Ha OCHOBE
OIIpeeIeHNs, UCTIONb3Ysl IPU
HE00XOIUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA;
I10JIb30BaThCs MPUOIMKEHHON
OLICHKOW IIPY ITPAKTUYECKHUX
pacuerax;

- BBIMOJIHATB IpeoOpa30BaHUs
BBIPQ)KCHU M, IPUMEHSA
(opMyJIbl, CBSI3aHHBIE CO
CBOMCTBaMHM CTEIICHEH,
norapu¢pmoB,
TPUTOHOMETPUUECKUX
byHKIWi;

- pelarh palMoHAJIbHBIE,
MOKa3aTebHbIE,
norapupMHUUEcKue,
TPUTOHOMETPHUUECKHE
YPaBHEHUS, CBOAAILIUECS K
JUHENHBIM U KBaJPATHBIM, a
TaK)K€ aHAJIOTUYHbIE
HEpaBEHCTBA U CUCTEMBI

- BBIYMCIIATh 3HAYCHHE
(GyHKIUY IO 3aJaHHOMY
3HAUEHUIO apryMEHTa IIpU
Pa3IMYHbIX criocobax 3aJaHus
GbyHKIUY;

CTPOUTH IpapUKN U3YUEHHBIX
(GyHKUIMH, MIUTIOCTPUPOBATH 110
rpaduky cBoiicTBa
AJIEMEHTAPHBIX (QYHKIIMH;

- OIIMCBIBATH B3aMMHOE

27




Jorapugpmam,
npeoOpa3oBaHus APOOHO-
panrOHAIBHBIX BHIPAXKECHUH;
— OIEepPHPOBATH MOHATUSIMHU:
palKoOHaJIbHbIE,
UppanroHaIbHbIE,
HOKa3aTesbHbIe, CTEIICHHBIE,
JorapupmMUIEcKue,
TPUTOHOMETPUUYECKHE
ypaBHEHHSI U HEPAaBEHCTBA, UX
CHCTEMBI;

— OIEepUpPOBATh NOHATUSIMMU:
(byHKLUS, HETTPEPHIBHAS
(byHKLUSA, TPOU3BOJHAS,
nepBooOpasHas,
OIpeIeIeHHbIN UHTErpa;
YMEHHE HaXOUTh
IPOM3BOJIHBIE 3JIEMEHTaPHBIX
GyHKIU, UCIIONIBb3Y A
CIPaBOYHBIEC MATEPUAIbI;
HCCJIEN0BATh B IIPOCTEHIINX
ciydasx (QyHKIUM Ha
MOHOTOHHOCTbH, HAXOJIUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs (DYHKIUIA; CTPOUTH
rpauKyu MHOTOYJICHOB C
MCIIOJIb30BAaHUEM arrapaTa
MaTeMaTHYeCKOro aHaJIN3a;
IPUMEHSTH TPOU3BOIHYIO MPH
pEeLlIeHUHN 3a]a4 Ha JIBH)KEHUE,
pemaTh MPaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HanOOJIbIIE 1 HANMEHBIITHNE
3HAaYeHHUs, Ha HAXOXKJIECHHE
MyTH, CKOPOCTH U YCKOPEHHS,
— OIEepPHPOBATH MOHSATUSIMH:
panroHagbHast QyHKIMS,
nokasarenbHasi QyHKLHNs,
cTeneHHas pyHKIus,
norapudmuueckas QyHKINS,
TPUTOHOMETPUUYECKHE
byHKIMHN, 0OpaTHBIE
(byHKLINU; yMEHHE CTPOUTH
rpaduKu U3y4yeHHBIX
(byHKLIMH, UCTIONB30BATh
rpaduku npu N3y4eHun
MIPOLECCOB U 3aBUCUMOCTEN,
NIPY PEUICHNH 3314 U3
JPYTUX y4eOHbIX IPEAMETOB U
3a/1a4 U3 PeabHOM KU3HU;
BbIpa)kaTh (popMysIaMu
3aBUCUMOCTH MEXIY

pacIoyIoKEHUE IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE,

- peuaTh IIAaHUMETPUUECKUE U
MpOCTEUIIINE
CTEpPEOMETPUUECKHE 3a/1aUu Ha
HaXO0XJICHUE T€OMETPUUECKUX
BEJIMYUH (JJIUH, YTJIOB,
Iommasei, 00beMoB);
BrinosiHaTe AEHCTBUEM HAJ
BEKTOpaMH

- HAXOAUTh CKAJIIPHOE
MIPOU3BE/ICHNE BEKTOPOB

- HAXOJUTh KOOPJMHATHI TOUYEK
B MPSIMOYTOJILHOM JIEKapTOBOM
CUCTEME KOOpPIUHAT

- HaXOJIUTh MPOU3BOAHYIO
byHKIIUN

- HccienoBaTh GYHKIUU U
CTPOUTH rpaduKH

- HAXOJUTh HEOTPEICTICHHBIC
WHTETpaIbl

- BBIYUCIISITH OTIPEICTICHHBIE
WHTETpaIbl

- pemaTh nIpocTenIme
KOMOMHATOpHBIE 33714
METOAOM mepedopa, a TaKxKe ¢
WCIIOJIb30BAHUEM M3BECTHBIX
(opmyu;

- BBIUUCIIATH B IPOCTEUIINX
CITy4asix BEPOSTHOCTU COOBITUM
Ha OCHOBE MOJICYeTa Ynciia
HCXOJIOB.
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BEJIIMYMHAMU;
— pematb TeKCTOBBIC 3a7a4u
pa3HbIX TUIOB (B TOM YHCIIE
Ha MPOLEHTHI, TOJN U YacCTH,
Ha JIBU)KEeHue, padory,
CTOMMOCTH TOBapOB U yCIyT,
HAJIOTH, 3a/1a41 U3 00JIacTH
yIpaBJICHUS INYHBIMUA U
ceMelHbIMU (PMHAHCAMHU );
COCTaBIIATH BBIPAKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX
CHCTEMBI IO YCIIOBHIO 33]1a4H,
UCCIIEI0BATh MOJyUYECHHOE
pelIeHne U OI[CHUBATh
IPaBJON0100HOCTh
pe3yIbTaTOB;

— OIEepPHPOBATH MOHATUSIMHU:
cpeaHee apu(pMETUUYECKOE,
MeauaHa, HanOoJbIIee U
HalMEHbIIIee 3HaYeHus,
pa3max, aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHUCIIOBOTO HA0Opa; yMCHHE
U3BJICKaTh, UHTEPIPETUPOBATH
UH(OPMaLIHIO,
IpPE/CTaBICHHYIO B TaOIUIaX,
Ha JuarpaMmax, rpadukax,
OTpa’KaroIlyl0 CBOMCTBA
peaTbHBIX MPOIECCOB H
SIBJICHUI; TIPEACTaBIIATh
MH(}OPMALIKIO ¢ TOMOIIbIO
TaOJIUI U AUarpamu;
UCCIIEIOBATh CTATHCTHYECKUE
JTaHHbIE, B TOM YHUCIIE C
NPUMEHEHHEM I'paUUeCcKuX
METO/I0B M 3JIEKTPOHHBIX
CPEJICTB;

— OIEepPHPOBATH MOHSATUSIMHU:
CIIy4alHBIN OIBIT U
CiIy4aiiHOE COOBITHE,
BEPOSTHOCTbH CITy4aifHOTO
COOBITHS; YMEHHE BBIUUCIISATH
BEPOSITHOCTH C
UCTIOJIb30BaHUEM
rpau4ecKux METO/IOB;
MPUMEHSTH (POPMYJIbI
CJIO’KEHUS M YMHOKEHUS
BEPOSATHOCTEN,
KOMOUHATOpHBIE (DAaKThI U
(bhOpMyJITBI TPU PEIICHUH
3a]a4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX
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COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYUHAMM;
YMEHHUE PUBOJIUTH IPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIUX
YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

— ONEepUpOBATh MOHATHUSIMHU:
TOYKa, MpsMasi, IIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAaHHBIN
yTOJI, CKPEIIUBAOLIHECS
psIMbIE, MAPAIIEIBHOCTD U
NEePIEHAUKYISAPHOCTD MPSIMBIX
U TUIOCKOCTEMH, yroJl Mexay
OPSMBIMH, YTOJ MEXITY
MPSIMOM U TIIOCKOCTBIO, YTOJ
MEXY TUIOCKOCTSIMH,
paccTosiHuE OT TOYKHU 0
TUIOCKOCTH, PACCTOSTHHE
MEX]y MPSMBIMH, PACCTOSTHUE
MEXY TUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPU PELICHUN
3aja4 u3yueHHbIe (PAKTHI U
TEOpPEMBI IJIAHUMETPUH;
YMEHHE OLEHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIIETO
MUDpa;

— OIEepPHPOBATH MOHSATUSIMH:
MHOT'OI'PaHHHK, CEYEHUE
MHOTOT'paHHHKA, KyO,
napauenenunes, npusma,
nupamua, purypa u
MOBEPXHOCTh BPALIECHUS,
HUTUHAP, KOHYC, 1map, cdepa,
ceueHust (pUrypsl BpalieHus,
TUIOCKOCTh, KacaroIIasicst
cdepsl, IIMHAPA, KOHYCA,
TUTOIAb TOBEPXHOCTH
HNUpaMU/Ibl, TIPU3MBI, KOHYCa,
HUAJTUHAPA, TUI0MAIEL Chephl,
00BbeM Ky0a, MpsSMOYTOJIBHOTO
napaieNenunea, MupaMuibl,
NPU3MBI, HWINHAPA, KOHYCa,
mapa; yMeHue n3o0paxarh
MHOTOT'PaHHUKH U
MOBEPXHOCTH BPAIICHUS, HX
CEUeHHsI OT PYKH, C TIOMOIIIBIO
YepTEKHBIX HHCTPYMEHTOB 1
AIIEKTPOHHBIX CPEJICTB;
YMEHHUE pacrio3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE pacrio3HaBaTh
IPaBUJIbHBIC MHOTOTPAHHUKH;
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— ONepUpoBaTh MOHATHUSIMHU:
JBUKCHHE B IPOCTPAHCTBE,
o100HbIE (PUTYPHI B
IPOCTPAHCTBE; MUCIIOJIb30BaTh
OTHOINICHHUE TUIOMIA IeH
MOBEPXHOCTEH 1 00HEMOB
oA00HBIX (huryp npu
pELICHUH 33]a4;

— BBIYHCIATH
FeOMETPUYECKHE BETHUHNHBI
(nmuHa, yrou, miomaisb,
00BeM, IIOAAhL
IIOBEPXHOCTH ), UCIIOJIb3Ys
U3Yy4YEeHHbIE POPMYJIIBI U
METO/TBI;

— ONIEPHUPOBATH MOHATHUSIMHU:
IPsIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaISIPHOE
MIPOU3BEICHUE, YTOJ MEKIY
BEKTOPAaMH, CyMMa BEKTOPOB,
MIPOU3BEIEHNE BEKTOpa Ha
YHCII0; HAXOAUTH C TOMOIIBIO
U3YYEHHBIX (hopMy
KOOPJMHATHI CEPEIMHBI
OTpe3Ka, PacCCTOSTHUE MEXTY
JIBYMS TOYKAMU;

— BBIOMPATH TIOIXOISATIHIA
W3YYEHHBIN METO TSI
pelIeHus 3a1a4H,
pacrno3HaBaTh
MaTemMaThueckue (pakTbl U
MaTeMaTHUYeCKHue MOJIEIH B
MPUPOJTHBIX U OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE;
YMEHHE MPUBOJIUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
POCCUICKON 1 MUPOBOU
MaTEeMaTHYECKON HAYKH.
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