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1. ITACITIOPT PABOYEM ITPOI'PAMMBI YYEBHOM AN CITUTIINHBI
OJ. 04. MaTemaTuKa

1.1. O6sacTh NnpuMeHeHHsI padoueid MPOrpaMMbI

Pabouass miporpamma oOirieobpa3oBaTenbHOM JUCHUIIMHBL  «MaTeMaTHKa»
SIBJITETCS YaCTbIO OCBOEHUS TPOrpaMM MOJTOTOBKM CHELMa/lMCTOB CpeJHero 3BeHa B
cootBeTcTBUU € PI'OC CIIO no crietmansHocTy 51.02.01 HapogHoe Xy/j0)KeCTBeHHOe
TBOPUYECTBO (TI0 BUZAM).

Pabouas  mporpamma  oOimjeoOpa3oBaTe/lbHOM ~ yueOHOW  AMCIMIUIMHBI
«MareMaTiKa» MOKeT ObITb HCIO/b30BaHa B Mpo¢eccoHaNbHBIX 00pa3oBaTe/bHbIX
opraHu3alusx, peanu3ylolMX o0pa3oBaTe/lbHYI0 IIporpaMMy CpeJHero o01ero
obpa3oBaHus B Tipefiesiax OCBOEHMsI MPOTPaMM IOJTOTOBKM CIIeLMaJMCTOB CpeHero
3BeHa.

lenu ¥ 3ajaud  AUCHUIUIMHBI — TpebOBaHHS K pe3yJ/ibTaTaM OCBOEHUS
MVCLIUTIVHBL:

B pe3ysibTaTe 0CcBOeHUs yueOHOM JUCITUIUIMHBI 00YJarOIIUACs A0/DKEeH

yMeTh:

1) dopmynvpoBaTh oOrmpefiesieHUs], aKCUOMbl M TeOpeMbl, TPUMEHSATb WUX,
TIPOBO/IUTH ZloKa3aTeIbHbIe pacCy>K/IeHUsI B XO/ie pellieHus 3a/jay;

2) orepupoBaTh TIOHSATHUSIMU: CTeTeHb YWC/Ia, JiorapudM uYKC/Ia; yMeHHe
BBITIO/IHATh BBbIUKC/IEHWe 3HaueHWd U rpeoOpa3oBaHUs BbIpaKEHUM CO CTereHsIMU U
norapudmamu, ipeobpazoBaHusi APOOHO-paI[MOHATBHBIX BhIPA)KEHHUH;

3) orepupoBaTh MOHSATUSIMU: PAL]MOHAJ/IbHbIE, UPPALIMOHA/bHBIE, TI0Ka3aTe/bHbIe,
CTereHHbIe, orapudmMuueckrie, TPUTOHOMETPHUUEeCKHe YDPaBHEHHWS W HepaBeHCTBA, UX
CUCTEMBI;

4) ornepupoBaTh MOHATUSIMU: (PYHKI[UsI, HerpepbiBHasi (yHKILIYs, MPOM3BO/Has,
nepBoobOpasHasi, oOrpe/le/leHHbIA WHTerpasa; yMeHWe HaxOJuTh IIPOW3BO/HBbIE
3jIeMEeHTapHbIX (PYHKI[MH, WCIO/b3ys CIIPAaBOUHble MaTepuasbl; WCCIe[ioBaTh B
MPOCTEMINIMX Caydasix (PYHKIMA Ha MOHOTOHHOCTb, HaXOAWTb HauOO/bIIe U
HavMeHbIITMe 3HaueHusl (PYHKIUM; CTPOUTh 'paUKd MHOTOUY/IEHOB C HCIIO0/h30BaHUEM
amnrapara MaTeMaTUYeCKOro aHaju3a; MPUMEHSITh MPOW3BO/IHYIO TIPU pellleHuH 3afiau
Ha JBWKEHHWe, pelllaTb IPaKTUKO-OPUEHTUPOBaHHbIE 3a/lauM Ha HaubOO/bIIMe WU
HauMeHbllIMe 3HaueHUsl, Ha HaXOXK/[eHHe MyTH, CKOPOCTH U YCKODeHUS;

5) ormepyupoBaTh MOHATUSMU: paljoHabHas (YyHKLIMs, TToKa3aTe/bHas GyHKIMS,
cTerieHHass (QyHKLMS, JiorapudMuueckass (yHKIMs, TPUTOHOMeTpuueckre (HYHKIUY,
oOpaTHble (QYHKLUU; yMeHHe CTPOUTh TpadvKu M3yueHHBIX (PYHKLWMA, MCTI0Ib30BaTh
rpadvKu TIpY W3y4YeHUH TIPOIIeCCOB W 3aBUCHMOCTEM, TPU PellleHUH 3aJad U3 JPYTUX
yueOHBIX MPeZMETOB U 3a7lau U3 peaibHOM JKHU3HU; BbIpakaTh (OPMYyJIaMH 3aBUCUMOCTU
MeXXy BeJIMuMHaMu;



6) pelaTh TeKCTOBbIE 3aZlaud Pa3HbIX TUIIOB (B TOM UMCJ/ie Ha TMPOLIEHTHI, O/ U
YacTH, Ha JBWKeHHe, paboTy, CTOMMOCTb TOBAapOB U YC/IyT, HaJlOTH, 3afjaun u3 obiactu
yrOpaB/ieHUs JIMYHBIMU W CceMeWHbIMU (pMHAHCAMH); COCTaBJ/SATh BbIpaXKeHUs,
ypaBHEHMUsI, HEPaBEHCTBA U UX CUCTEMBI M0 YCJIOBUIO 3a/lauM, UCC/Ie0BaTh TOTyUeHHOe
pellieHre U OI|eHWBATh MPaBZ0I0I00HOCTh pe3ybTaToB,;

7) orieprpoBaTh MOHSATHSAMU: CpeHee apudMeTHUeCKoe, MeiiaHa, Hauboibliiiee v
HavMeHblllee 3HaueHWsl, pa3Max, AUCIepCHsl, CTaHAApPTHOe OTK/JOHEeHWe YMCI0BOr0
Habopa; ymeHHe W3BJIeKaTb, WHTEPIIPETUPOBaTh WH(MOPMAIIUIO, TIPe/ICTaB/IeHHYI0 B
Tab/M1aX, Ha UarpaMmmax, rpadukax, OTpa)karolyt0 CBOWCTBA peasibHbIX MPOLIeCCOB U
sIBJIEHU; TIPeICTaB/IATh WH(GOPMALIMIO C TIOMOIIbIO TabIUI] U Juarpamm; UCC/ieioBaTh
CTaTUCTUUECKHE [aHHble, B TOM UKCJe C TpPUMeHeHHWeM TIpauuecKux MeTOZOB U
3JIeKTPOHHBIX CPE/ICTB;

8) omepupoBaTh TIOHATUSMM: C/AyUaliHBIA OMNBIT W C/Ay4yailiHOe CoOBITHeE,
BEPOSATHOCTb ~ C/Iy4allHOTO  COOBITHS; yMeHWe  BbIUKUCISATH  BEPOSITHOCTH  C
WCI0/Ib30BaHWeM rpaduuecKux MeTO/I0B; TPUMEHSITh (OpMyJ/bl  C/IOXKEHUS U
YMHOKEHUST BEPOSITHOCTel, KOMOMHATOpHbIe BakThl U (HOPMYJIbI TIPU PeIlleHrH 3aJay;
OlLIEHWBaThb BEPOSITHOCTH peallbHbIX COOBITUI; 3HAKOMCTBO CO  CIyYaWHBIMH
BeJIMUMHAMK; yYMeHHe TPUBO/IUTh TIPUMepPhl TPOSIBIEHUs] 3aKOHa OOJbIIMX 4YKUCe/l B
TIPUPOJHBIX U OOITIeCTBEHHBIX SIBJIEHUSX;

9) omnepupoBaTh TIOHATUSIMU: TOUKa, TIpsiMasi, TIJIOCKOCTh, TIPOCTPAHCTRBO,
JByTPaHHbIN yro, CKpellUBaroL1ecst TpsiMbIe, napasiielbHOCThb 17}
NepreHIUKY/ISPHOCTh MPSMbBIX U TJIOCKOCTEM, Yrol MeXAy NpPSIMbIMU, YTOd MeXIy
MpSIMOM W TIZIOCKOCTBIO, YTOJ MeX[y IIJIOCKOCTSIMU, pacCTOsTHUe OT TOYKU [0
TJIOCKOCTH, PAaCCTOSTHUE MeXXJy TIPSIMbIMM, PACCTOSIHWE MEXAY TJIOCKOCTSIMHU; YMeHUe
WCI0J/Ib30BaTh TPU pellleHUM 3aiau H3yuyeHHble (PAKTbl U TeopeMbl TJIaHUMETPUU;
yMeHHe OIleHUBaTh pa3Mepbl 00eKTOB OKPY>KaloIllero MUpa;

10) omepupoBaTh TOHATUSIMHM: MHOTOIDAHHHK, CeueHHe MHOTOrpaHHHUKa, KyO,
napasuiesienunesi, Tpy3Ma, Nupamuzia, Gurypa u MOBepXHOCTb BpallleHUs], LIWIAH/P,
KOHYC, Iuap, cdepa, ceueHusi (Urypnl BpalljeHUs, MJIOCKOCTb, Kacarouascs coepsl,
LWIMH/pa, KOHYyCa, MJIOaib TIOBEPXHOCTU MUPAaMU/bl, MPU3MbI, KOHYyCa, LIWIWH/PA,
iomaas cheprl, obbeM Kyba, TPSIMOYTrOJbHOrO TMapassenenurnesna, MUPaMU/BI,
MpU3MbI, I[WIWH[pa, KOHYyCa, Illapa; yMeHHe U300pakaTb MHOTOTPaHHUKU U
MOBEPXHOCTH Bpall|eHUs], UX CeUeHHs OT PYKH, C MOMOILbIO UepPTEXXHbIX MHCTPYMEHTOB
Y 3JIeKTPOHHBIX CPE/ICTB; YMeHUe pacro3HaBaTh CHMMETPHIO B NMPOCTPAHCTBE; YMeHHe
pacrno3HaBaTh MpaBU/IbHbIe MHOTOI'DAHHUKUY;

11) orepupoBaTh MOHATHSIMU: ABM>XEHUE B MPOCTPAHCTBe, MOA00HbIe (GUTYDHI B
MIPOCTPAHCTBe; HCII0/Ib30BaTh OTHOIIIEHWe IUIol[aZield TMOBEePXHOCTe U 00beMOB
1o/[06HBIX (DUTYD MPH pellieHnH 3a/1ay;

12) BBIUMC/IATE TeOMeTpUUecKre BeWUMHBI (JIMHA, YTroJi, TIoiafib, 00BeM,
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T/I0Ma/ib TOBEPXHOCTH ), UCII0Jb3Ys U3ydeHHbIe (hOPMYJIbI U METO/bI;

13) oneprpoBaTh NMOHATUSAMU: NPSIMOYTO/IbHAasA CUCTEMAa KOOPAWHAT, KOOPAUHATHI
TOYKH, BEKTOpP, KOODAWHAThl BEKTOpa, CKajsipHOE TMpPOM3BeJeHHEe, Yroa MeXAy
BEKTOpaMH, CyMMa BEKTODPOB, TIPOU3Be/IeHHe BEKTOPa Ha UUCJIO; HAXOJUTh C MOMOII[bIO
M3yueHHbIX (OpPMYJ KOOPAWHAThI CepelNHbI OTpe3Ka, PACCTOSTHUE MeXy [ABYMS
TOYKaMU;

14) BbIOMpaTh MOAXOJAIIMNA HW3yUeHHBIM MeTOJ, /i1 pelleHus 3ajjaui,
pacrio3HaBaTb MareMaTHyeckue (PakTbl MU MaTeMaTUUeCKHhe MOJie/Ii B MPUPOAHBIX U
00I1leCTBEHHBIX SIBJIEHUSX, B UCKYCCTBE; YMeHHe MPUBOAUTD NPUMephbl MaTeMaTHUeCKUX
OTKPBITUU POCCUMCKOM ¥ MUPOBOM MaTeMaTUUeCKOW HayKH.

3HATh:

1) o maremaTvKe KakK 4aCTM MHPOBOU KYJbTYpPbl MU O MeCTe MaTeMaTWKd B
COBpeMEeHHOW IMBWIM3ALIUMA, O CIoco0ax OIMMCaHUSI Ha MaTeMaTHyecKOoM Si3bIKe
sIBJIEHUM peaslbHOT0 MHUPa;

2) 0 MaTeMaTUYeCKUX MOHSTUSIX KaK O BaXKHEHIIMX MaTeMaTUYeCKUX MOZEsiX,
MO3BOJIAIOIIUX OINUChIBAaTh W M3yuyaTb pasHble MNPOLIECChl W SBJEHUS; TMOHWMaHUe
BO3MO>XHOCTU aKCHOMaTUUeCKOT0 MOCTPOEHUSI MaTeMaTUUeCKUX TeOPUH;

3) MeTO/IbI I0Ka3aTe/IbCTB Y alTOPUTMOB pellleHus;

4) craHAapTHble TpPUEMBbl pellleHHs palMOHAJbHBIX U HppaljMOHaIbHBIX,
TOKa3aTe/bHbIX, CTENeHHBbIX, TPUTOHOMETPUUECKHWX YypaBHEHWW W HepaBeHCTB, HX
CUCTeM; B TOM UMCJIe s TIOMCKA MyTH PeLleHUs] Y WIIFOCTPALMU pelleHrs ypaBHeHUN
Yl HepaBeHCTB;

5) 06 OCHOBHBIX MMOHATHUSX, UAESIX U METOZAX MaTeMaTUUeCKOTo aHa/I13a;

6) O MJIOCKUX W MPOCTPAHCTBEHHBIX reOMETPUUECKUX (PUTypaX, UX OCHOBHBIX
CBOMCTBax; (hOpPMYJIbI Jijis pellieHHs] TeOMeTPUUeCcKUX 3ajlay Y 3a/iau C MPaKTUYeCKUM
coZlepKaHueM;

7) O T1ipolieccax W SIBJIEHUSIX, HMEIOL[MX BEPOSITHOCTHBIM XapakTep, O
CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpe, 00 OCHOBHBIX TTOHSTHSIX
3JIeMEHTapHOW TEeOPUM BEPOSITHOCTEM; YMEHMM HaXOAUTb U OL|€HWBaTb BEPOSITHOCTH
HaCTyTUleHuss COObITUM B TIPOCTEMIIIHMX TIPaKTUUECKUX CHUTYyallusX M OCHOBHbIE
XapaKTepUCTUKH CTyYalHbIX BeJIMUKH.

1.2. Ko/siH4ecTBO 4aCcOB Ha 0CBOEHHE YUe0HO! AUCHUIIHHBI:

Bcero — 144 yacoB, B TOM UUCJIE:

MakKCUMa/lbHOM ydeOHON Harpy3ku oOydaromuxcs 144 wuaca, BK/IOYast:
o0s3aTe/lbHOM ~ ayguTOpHOM  yueOHOM Harpy3kud oOyuawomuxcs 144 4acos;
camMoCTosITesTbHOU paboThl cTygeHTa 0 yacoB.



2.

PE3YJIBTATBI OCBOEHH S YUYEBHOU N CITUTL/INHBI

Pe3ynbTaToM OCBOeHHUsI pabouei mMporpamMmbl yueOHOUW AMCLIUIIIMHBI SIBJISIETCS
oBJlaZieHre 00yJaroIIMMCsl BUJIOM JesiTe/IbHOCTU, B TOM UKMC/Ie 3HaHUSIMU U YMEHUSIMU B
cootBeTcTBUU ¢ PI'OC COO 1 ®I'OC CIIO 110 crierjuajbHOCTH.

HaumMeHoBaHHe pe3y/bTaTa 00yueHHs

3HaTh Ymeth
1) 0 MmaTeMaTHKe KakK 4aCTU MUPOBOU Ky/JIbTYphl M 0 | 1) dopMynvMpoBaTh OmpejenieHus, akKCUOMbI U
MecTe MaTeMaTUKU B COBpeMEeHHOW IMBWIM3AllUW, | TEOPeMbl,  TIDUMEHATb WX,  TPOBOJAUTH

0 criocobax OIMMcaHusg Ha MaTeMaTHUeCKOM SI3bIKe
SIBJIEHUI peaJlbHOTO MHDaA;

2) 0 MaTeMaTUYeCKUX TIOHATUSIX KaK O BaKHEMIIINX

MaTeMaThn4eCKux MOJeJIdaXx, MO3BOJIAIOIINX
OIMMCbIBATb W HM3y4UdTb pd3HbIe TIPOLIECChI U
SABJ/I€HUA, ITOHMMaHHe BO3MO>XHOCTHU

aKCMOMaTHUeCKOro IOCTPOeHUs] MaTeMaTUYecKuX
Teopui;

3) MeTo/bl J0KA3aTe/IbCTB U a/ITOPUTMOB pelLlIeHNs;

4) cTaHJapTHbIE TPUEMBI pelleHus] paljiOHaIbHbIX
Y MppaLMOHA/IbHBIX, TOKa3aTebHbIX, CTEleHHBIX,
TPUrOHOMETPUYECKUX YpaBHEHHWN M HepaBeHCTB,
UX CHUCTeM; B TOM UHWC/e [/ TIOWCKa MyTH
pellleHHs] U WUTIOCTPaL[UM pellleHUs] ypaBHEeHUH U
HEpaBeHCTB;

5) 00 OCHOBHBIX MOHATUAX, HAEAX U MeToJax
MaTeMaTUueCcKOro aHa/in3a;

6) ) TIJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuueckux  (urypax, HX  OCHOBHBIX
CBOWCTBAX; (hopmMy bl JJ1s pelleHus

reoMeTpruyeCKux 3a/id4 U 3a/ld4 C IIPpaKTH4Ye€CKUM
CoepKaHUEM;

7) 0 1ipoLeccax U  SIBJIEHUSIX, UMEOLUX
BEPOSITHOCTHBIM ~ XapakTep, O CTaTUCTUYeCKUX
3aKOHOMEPHOCTSIX B peayibHOM Mupe, 00 OCHOBHBIX
TIOHAITUSIX 3/IeMEHTAaPHOW TeopHUu BepOSITHOCTEH;
YMeHHWH HaxoAUTb U OLeHWBaTh BEPOSITHOCTH
HaCTYTL/IeHUsI COOBITHI B MPOCTEMNIINX
MPaKTUYeCKUX CUTYyaLUsAX u OCHOBHbIE
XapaKTePUCTUKH CTyYalHbIX BeJTMUKH.

JlOKa3aTesibHbIe PACCYKIEHHUsI B XO/ie PelleHuUs
3ajiau;

2) orepupoBaTh TIOHSATUSMU: CTeleHb UYWCIIa,
norapudmM  uMcCAa;  yMeHWe  BBITIOJIHATh
BbIUMC/IEHWEe 3HaueHWW U TpeoOpa3oBaHUs
BBID&)KEHUM CO CTerneHsIMU U JjoraprudmMamu,
ripeoOpa3oBaHus JIPOOHO-PAIIMOHATBHBIX
BbID&KEHUH;

3) omepupoBaTh TOHSATUSIMU: paljOHa/IbHbIE,
vppalMoHa/IbHbIe, TIOKa3aTe/bHbIe, CTeTIeHHbIe,
norapugpmuueckue, TPUTOHOMEeTPUYECKHe
ypaBHEHHsI U HepaBeHCTBA, UX CUCTEMBI;

4) orepupoBaTb  TMOHATUSIMU:  (DYHKLUS,
HeTipepbIBHast byHKIuS, TIPOM3BO/HAS,
nepBooOpasHasi, OmpeZie/ieHHbIM  WHTerpat;
yMeHUe HaXOUTh TPOM3BO/[HBIE
371eMeHTapHbIX hyHKLMH, WCTI0JIb3YSI
CripaBOYHble  MaTepuasbl; HWCC/Ie[OBaTh B
TPOCTEMIIINX cyvasx byHKLIMM Ha
MOHOTOHHOCTh, HAaXOJWUTb HaAUOOJbBIIE U
HavMeHbIlIe 3HaueHUs (YHKIUM; CTPOUTH
rpadyvky MHOTOUJIEHOB C HCII0/Ib30BaHHEM

drirapdara MaTeMaThn4decKoro dHaJ/IH34;
TPUMEHSATH TIPOU3BOJHYIO IPDU PEIIEHWH 3a[dU
Ha ABIDKeHHEe; peniaTtb IMMPaKTHUKO-

OpPUEHTUPOBaHHbIE 33/laud Ha HauOoblIMe U
HauMeHbllIMe 3HaueHus, Ha HaXOXKJeHue MyTH,
CKOPOCTH U yCKOPEeHUS;

5) omepupoBaTh TNOHATHSIMM: paljMOHa/bHAas
(byHKLWS, 1oKa3aTe/ibHast QYHKLIMsI, CTelleHHast

byHK1MS, norapudmMuueckast byHKLYS,
TPUTOHOMETpUYeCKHe (YHKLMM, OOpaTHbIe
byHKIMY; yMeHWe  CTPOUTb  TrpauKu

M3yueHHbIX (DYHKLMM, UCTOMb30BaTh rpaduku
NpY U3y4YeHHUU IIPOLIeCCOB U 3aBUCUMOCTeEH,
NPy pelleHnd 3ajau U3 JAPYrux yueOHbBIX
npeJMeTOB M 3a/ay W3 peabHOM JKW3HU;
BbIpaXaTb (OpMysiaMU 3aBUCHUMOCTH MEXY
Be/IMUYMHAMUY;

6) peliaTh TEKCTOBbIE 3a/jlauM pa3HbIX TUIOB (B
TOM YHWC/Ie Ha MpPOLeHThI, J0JM U YacTH, Ha
JBIWKeHUe, paboTy, CTOMMOCTb TOBapoB W
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yC/IyT, HaJIOTH, 33/1a4y U3 00/1aCTH YIIpaBIeHUs
JUYHBIMU U CeMeWHbIMU  (PUHaAHCaMU);
COCTaBJISITh BbIDa)KeHUS, ypaBHEeHWS,
HEpaBeHCTBA U HWX CHUCTEMbI TI0 YCJIOBHIO
3a/lauu, MCC/IefloBaTh IMOJyueHHOe pellieHue U
OLIeHUBATb TPAB/0MOI00HOCTb Pe3y/bTaToB;

7)  omepupoBaTh  TOHSATUSIMU:  CpeJHee
apudMeTHUeckoe, MejauaHa, Haubosiblllee U
HavuMeHblllee 3HAueHUs], pa3Max, [UCIepCus,
CTaHJApTHOe OTKJIOHeHHe YMCJI0BOTO Habopa;
yMeHUe W3BJ/IeKaTh, VHTEePIpPeTUPOBaTh
vHopMalvio, TIpeJCTaB/eHHy0 B Tabiuiax,
Ha /[uMarpaMMax, rpajukax, OTpaXKaroIlyio
CBOMCTBa peasibHbIX TIPOLIECCOB U SIBJIEHUH;
Mpe/iCTaBAsATh MHGOPMALMI0 C  TIOMOIIbIO
Tab/mL] u Jvarpamw; WCCIIeIoBaTh
CTaTUCTUYECKHe [laHHble, B TOM UHUC/Ie C
npuMeHeHWeM rpaduUyecKUx MeTOZOB U
3/IeKTPOHHBIX CPEJICTB;

8) onepupoBaTh MOHATUSIMU: CTyUYalHbIN OIBIT
U Cay4yaiiHoe — cOObITHE,  BepOSITHOCTH
CJlyyaliHOrO COOBITHSI; yMeHHe BBbIUHCJIATh
BEpOSITHOCTh C KCI0J/Ib30BaHHWEM TrpaduuecKux
METO/IOB; TIPUMEHSITh (OPMYJ/Ibl CIOXKeHHUsI U
YMHOXKEHUSI BEPOSITHOCTeH, KOMOWHATOpHBIE
dakTel ¥ ¢opMynabl TIpYM pellleHWH 3afiau;
OLIEHWUBATh BEPOSITHOCTH peasbHBbIX COOBITUM;
3HAaKOMCTBO CO CJIyYalHbIMU BeJMYMHAMU;
yMeHHe TIPUBOJIUTH TIPUMEPHI TPOSIBIEHUS
3aKOHa OOMBLIMX YKCel B TPUPOJHBIX U
00I1IeCTBEHHBIX SIBIEHUSIX;

9) orepupoBaTh TIOHATUSIMM: TOUKa, IpsMasi,
M/I0OCKOCTh, TIPOCTPAHCTBO, ABYTPaHHbIN YTOJI,
CKpelUBaoILKecs TMpsiMble, TIapaiiebHOCTh U
TMepreHIUKY/ISIPHOCTb TPSMBIX U TUIOCKOCTel,
yToJl MeX/ly TIPSIMBIMU, YTOJI MeXXAY TPSIMOU U
MJIOCKOCTBIO, YIOM  MEXJY IUIOCKOCTSIMH,
paccTossHWe OT TOUKM [0  TUIOCKOCTH,
paccTosiHue MeXy TMpsSMbIMH, pacCTOsHUe
MEXIy TUIOCKOCTSIMH; YMeHHe HCIOIb30BaTh
MpU pellleHWM 3a/lad Uu3ydeHHble (aKTbl U
TeopeMbl TIAHUMETPUH; yMeHHe OLleHUBaThb
pa3Mepbl 00BEKTOB OKPY’KaroIL[er0 MHUPa;

10) omepupoBaTh MOHATUSIMU: MHOTOTPaHHUK,
ceyeHue MHOTOTPaHHUKa, Ky0,
rapasuiesieniure]], Mpu3Ma, NnupaMmuza, ¢urypa
Y TOBEPXHOCTh BpallleHus, LIWIUH/DP, KOHYC,
map, cdepa, ceueHusi (GUIypbl BpalljeHUs,
MJIOCKOCTh, Kacawowlasicsi cgepsl, LUIUHAPA,
KOHyCa, TUIOL[a/ib TIOBEDXHOCTH THMPaMU/bI,
MPU3MbI, KOHYyCa, LIWIWHAPA, TI0MIab chephl,
06BeM KyOa, TIPSIMOYTO/TbHOT'O
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napasuiefienunesa, — NAPaMUbl,  TPU3MBI,
LWIMHApPA, KOHYyCa, 111apa; yMeHHe u300paxaTb
MHOTOTPaHHUKHU U TIOBEPXHOCTH BpallleHus], UX
CeuyeHHsi OT PYKH, C TIOMOLIbK) YepTeXXHbIX
WHCTPYMEHTOB UM  3/IeKTPOHHBIX  CPeJCTB;
yMeHWe  pacro3HaBaTb  CUMMETPUIO B
MIPOCTPAHCTBE; yMeHHe pacro3HaBaTthb
NpaBWIbHbIE MHOTOIPaHHUKU;

11) onepupoBaTh NOHATUSMU: [BIKEHHE B
MpOCTpaHCTBe,  Tof00HBIe  (uUrypel B
MIPOCTPAHCTBE;  MCII0/Ib30BaTb  OTHOLLIEHHE
roiaied  TIOBepXHOCTeM U 00beMoB
1o/[00HBIX (PUTYp TIPU pellieHnH 3a/iau;

12) BBIUMCAATH TeOMEeTPUYECKHE BEeJIUYMHBI
(anmvHa, yron, TIOWaAb, OOBEM, IUIOIA/b
MOBEPXHOCTH), WCTI0JIb3Y51 V3y4yeHHbIe
(hopMyJibI U METO/IbI;

13) onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
cucteMa KOOpPJMHAT, KOOPJMHAThl TOUKHY,
BEKTOD, KOOpPAMHAThbl BEKTOpa, CKaJspHOe
NIpOM3Be/ieHre, Yyro/l MeX/ly BeKTopaMH, CyMMa
BEKTODOB, IpPOU3Be/IeHHe BEKTOpa Ha YUCIIO;
HaxO/IUTb C TIOMOLIbI0 M3Y4YeHHBIX (opMys
KOOpJMHAThl CepeJiMHbl OTpe3Ka, pacCTOSHUe
MeX/1y ABYMsl TOUKaMU;

14) BeIOMpPATh TTOAXOISAIINM U3yUeHHbBINH MeTO/
/I8 pelleHus  3ajjauy, pacro3HaBaTthb
MaTemaThueckrde (akTbl U MaTeMaTh4yecKue
MO/l B TIPUPOJHBIX U  OOIIeCTBEHHBIX
SIB/IEHUSIX, B WCKYCCTBe; yMeHWe TPUBOJUTH
TIpUMepkI MaTeMaTUueCKUx OTKPBITUI
POCCUMCKOM UM MHMPOBOM MaTeMaThuyeCcKou
HayKH.




3. CTPYKTYPA U COJJEPKAHUE YYEFHOMU IV CIIUII/IMHBI
3.1. Tematnueckwuii riad yuebHo# aucturuinabl O/1.04. «MaTeMaTHKa»

Kogpl HaumeHoBaHue pa3/enos, TeM Bcero O6Bem BpeMeHH, OTBe/IEHHBIM Ha OCBOEHHe yueOHOM JUCIIUTITUHEI
KOMITeTeHLUM 4yacoB OObs3arenbHast ayUTOpHasi yueOHast CamocrosiTenbHasi pabora
Harpy3ka 00y4Jaromuxcs obyyaromuxcs
Bcero, B T.U. B T.4U. Bcero, B T.U.
4acos mabopaTopHbIe KypcoBas YyacoB KypCoBasi
paboThI U pabora pabora
TpakTUyecKue (mpoekT), (mpoekT),
3aHSATHS, 4yacoB 4yacoB
4yacoB
1 2 3 4 5 6 7 8
Pa3pen 1. IloBTOpeHue Kypca 12 12 -
MaTeMaTUKU OCHOBHOM IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llenb 1 3aziaun MaTeMaTUKU 2 2 -
TIPU OCBOEHUU CIeL[Ua/IbHOCTH.
MHo>ecTBa ¥ JIOTUKa
OK 01-OK 07 | Tema 1.2. Yucsia v BbIUWC/IEHUS 2 2 -
OK 01-OK 07 | Tema 1.3. ToxxzgecTBa ¥ TOXJeCTBeHHble | 2 2 -
npeoOpa3oBaHusi. Y PaBHEHUS U
HepaBeHCTBa.
OK 01-OK 07 | Tema 1.4. TIpoLjeHTHbIE BBIUKC/IEHUS B 2 2 -
ripodecCMOHA/IbHBIX 3ajlayax
OK 01-OK 07 | Tema 1.5. ITociemoBaTe1bHOCTH U 2 2 -
TIPOrpPecCum.
OK 01-OK 07 | Tema 1.6. ®yHKL[UM U TPaPUKH. 2 2 -
Pa3pen 2. CTeneHu ¥ KOPHU. 20 20 -
CreneHHas, NoKa3aTejlbHas 1
norapudpmuueckas GPyHKIHMU
OK 01-OK 07 | Tema 2.1 ApudmeTrueckrii KOpeHb n— 2 2 -
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Ol CTeIleHH.

OK 01-OK 07 | Tema 2.2. Ctenenu. CtanzapTtHasi dopma | 2 2
3aIuCH JelCTBUTE/IbHOTO YHCa

OK 01-OK 07 | Tema 2.3 CreneHHast GyHKLUS 2 2

OK 01-OK 07 | Tema 2.4. VppaiuoHasibHble ypaBHeHUs | 2 2
Y HepaBeHCTBa

OK 01-OK 07 | Tema 2.5. [loka3artesibHble ypaBHeHUsI U | 2 2
HepaBeHCTBa

OK 01-OK 07 | Tema 2.6. Jlorapudm urcia. CBolicTBa 2 2
JorapugpmoB

OK 01-OK 07 | Tema 2.7. [TokasarenbHad | 4 4
U norapugmuueckas ¢byHKLMY,
ypaBHeHU s, HepaBeHCTBa

OK 01-OK 07 | Tema 2.8. JIorapucmsbl B ipupo/e 2 2
U TeXHUKe

OK 01-OK 07 | Tema 2.9. [IpumeHeHMe ypaBHeHUH, 2 2
CHCTeM U HepaBeHCTB K pellleHHI0 3a/ia4
Pa3pen 3 IlpsiMble ¥ IJIOCKOCTH B 20 20
npocrpancrsee. KoopguHaTtsl 1
BEKTOPbI B IPOCTPAHCTBE

OK01-OK 07 | Tema 3.1. IloBTOpeHue MJaHUMETPHUU. | 2 2
OCHOBHBIE MTOHATHSL CTEPEOMeTPUU

OK01-OK07 | Tema 3.2. IIpsmble M IIOCKOCTH B | 4 4
NIPOCTPaHCTBe. [TapannensHOCTb
NpSMBIX,  TPIMOA M TUIOCKOCTH,
TJIOCKOCTeM

OK 01-OK 07 | Tema 3.3. [TeprieHuKynsspHOCTS | 4 4
TIPSIMBIX Y TIJIOCKOCTeN

OK 01-OK 07 | Tema 3.4. Yrbl MexXJy NPSIMbIMA 2 2
Y IJIOCKOCTSIMU

OK 01-OK 07 | Tema 3.5. KoopzyHaTbl ¥ BEKTOPbI 4 4
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B IIPOCTPAHCTBE

OK 01-OK 07 | Tema 3.6. [IpsiMble 1 TJIOCKOCTH 2 2
B NIPaKTUYECKHUX 3a/jauax

OK 01-OK 07 | Tema 3.7. Pemenue 3agau. [lpsmele u | 2 2
TJIOCKOCTH, KOOP/IUHATBI U BEKTOP
Pasgen 4. OcHoBbl TpUroHomerpuu. | 20 20
TpuroHoMerpuueckue QyHKIHHU

OK 01-OK 07 | Tema 4.1. OCHOBbI TPUTOHOMETPUH 4 4

OK 01-OK 07 | Tema 4.2. OcHoBHBIE | 4 4
TPUTOHOMEeTPUUEeCKHEe TOXKEeCTBA

OK 01-OK 07 | Tema 4.3. TpuroHomerpuueckue | 2 2
(YHKLMY, UX CBOMCTBA U IrpavKu

OK 01-OK 07 | Tema 4.4. Tpuronomerpuueckue | 4 4
ypaBHEHUs ¥ HEPaBEHCTBA

OK 01-OK 07 | Tema 4.5.1cnone3oBanue | 2 2
TPUTOHOMETPUM B TNPO(eCCUOHaTbHON
cdepe

OK 01-OK 07 | Tema 4.6. Peiiienne 3amau | 4 4
TPUTOHOMETPUHU
Pa3pen 5. MHOrorpaHHUKHY M Tejia 24 24
BpalleHust

OK 01-OK 07 | Tema 5.1. MHOrOrpaHHUKHA 4 4

OK 01-OK 07 | Tema 5.2. IlpaBuibHBIE MHOTOIPaHHUKU. | 4 4
[Tnowazab MOBEPXHOCTU
MHOTOI'PaHHUKOB

OK 01-OK 07 | Tema 5.3. Tena BpattieHus 4 4

OK01-OK07 | Tema 5.4. OO6bembl u TUIOIAAU | 4 4
TIOBEPXHOCTeH Tesl

OK 01-OK 07 | Tema 5.5. [IB>keHHe B IPOCTPAHCTBE. 4 4
CeueHus u KOMOMHaLu
IIPOCTPaHCTBEHHBIX ¢buryp B
npogeCCHUOHA/IBHBIX 3a,auax

OK 01-OK 07 | Tema 5.6. Perrenne 3ajiau. | 4 4
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MHororpaHHMKM U Tesla BpalleHus

Pa3pen 6. IlpousBogHas u
nepBooOpa3Has GyHKIHH

30

30

OK 01-OK 07

Tema 6.1. MOHOTOHHOCTb M 3KCTPEMYMBI
¢ysHkimy. Touku 3KCcTpeMyMa

OK 01-OK 07

Tema 6.2. IloHATHe HeIpepbIBHOCTH
¢yHKIMU. MeTo/| UHTEepBaJIOB

OK 01-OK 07

Tema 6.3. [Tpou3sBopaHasi.
l'eomeTpuueckuii U GU3NUECKUN CMBICT
TIPOM3BOJHOMU

OK 01-OK 07

Tema 6.4. MOHOTOHHOCTb (PYHKLIMU.
Touku s3KcTpeMyMa

OK 01-OK 07

Tema 6.5. Haubosblllee ¥ HavMeHbIIIee
3HaueHusl PYHKIUU

OK 01-OK 07

Tema 6.6. HaxoxxaeHue ONTUMAanIbHOTO
pe3y/bTaTa C [TOMOII[bIO TIPOU3BOIHOM

OK 01-OK 07

Tema 6.7. ITlepBooOpa3Hasi GyHKIIMH

OK 01-OK 07

Tema 6.8. Ilnoiagp KpUBOIMHEMHOM
Tpareud.  @Popmyna  HerootoHa —
JletibHMITA

OK 01-OK 07

Tema 6.9. [IpumeHeHre TPOXU3BOAHOM
Y iepBo0Opa3HoN pyHKIIMN

Paspen 7. Teopusi BeposiTHOCTEH B
CTaTHCTHKA

16

16

OK 01-OK 07

Tema 7.1. IlpexacraBneHve [JaHHBIX U
ornucaTe/ibHas CTaTUCTHUKA

OK 01-OK 07

Tema 7.2. CnyualiHble  COOBITHS.
Omnepanyy HaJi COOBITUSIMH

OK 01-OK 07

Tema 7.3. BeposTHOCTB B
nipoecCHOHaTBbHBIX 3aflauax

OK 01-OK 07

Tema 7.4. DneMeHTbl KOMOMHATOPHUKU

OK 01-OK 07

Tema 7.5. Cepum 1noc/ief0BaTe/IbHbIX
WCTIBITaHUM
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OK01-OK07 | Tema 7.6. CnyuaiiHble BeJUUYMHBI U | 2 2
pacripeziesieHusI. MaTtematuueckoe
O’KWJlaHWe CTyyaliHOM BeJTMYUHbI

OK01-OK07 | Tema 7.7. 3akoH OOJBIIUX YHCEN. | 2 2
HenpepbiBHbIE  CTy4aiiHble BeTMYUHBI
(pacripepienienust) HopwmanbHoe
pacripe/iesieHHe

[TpoMe)KyTouHast aTTecTalys: 3aUeT C OI[eHKOM 2 2

Bcero vacos 144 144
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3.2. Copep:xanue o0yuenusi no yuednou aucoummnuae O/l. 04. «MaremaTuka»

HaumMeHnoBaHue pa3jenos,
TeM yue0HOH AU CIUIUTHHBI

CopepxaHue yueOHOro MaTepuasa, 1adopaTopHbie paboThl U MPAaKTHYECKHEe 3aHATHS,
caMocTosATe/IbHasA padoTa 00yJarmmxcs

O0BeM yacos

YPaBHEHI/IFI M HEepaBE€HCTBaA.

HepaBeHCTB. [IpumMeHeHNe ypaBHeHN! M HepaBeHCTB K PellleHUI0 MaTeMaTUUeCKUX 3aZiad v 3a7iad 13
Pa3/MuUHBIX 00J1acTelt HayKW U peasibHOM >KU3HU. CHUCTeMBI M COBOKYITHOCTU PaljiOHA/IbHBIX YPaBHEHHH

1 HepaBeHCTB. CUCTeMbI JIMHEHWHbIX YpaBHeHUH. PellleHre MPUK/IaAHbIX 3a[ja4 C MOMOILbK CUCTEMBI

1 2 3
Pa3zpen 1. IloBTOpenue 12
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1. Llens v 3amaun CopepkaHue yueOHOT0O MaTeprasa
MaTeMaTHKH TPy 0CBOeHuH [[lesb 1 3a,auM MaTeMaTHKU ITPU OCBOEHUH CIeljua/bHOCTHU. ba3oBble 3HaHUS U YMeHUS 110 MaTeMaTUKe 2
CreLyaJbHOCTH. MHOXKeCTBaB MpodecCHoHaIbHOM 1 B TIOBCEIHEBHOM JleATelIbHOCTU. MHOKeCTBO, OIepalji Hajl MHOKeCTBaMHU.
1 JIOTHKa [uarpammel Jinepa—BenHa. Mcrionb30BaHue TeOPEeTUKO-MHOXKEeCTBEHHOT'O arrapara Jijis OI1CaHus
peabHbIX TIPOLIECCOB U SIBJIEHWH B MPO(heCcCHOHANTbHON [ieTe/IbHOCTH, TPU pellieHuH 3a/jau U3 IpYrux
nucuuruivH. OnpeziesieHue, TeopeMa, C/le[iICTBUe, 0Ka3aTelbCTBO
KoMOHMHUpPOBAHHOE 3aHsITHe
Tema 1.2. Yncna u Copep>kaHue yueOHOro MaTepuasa
BBIUMC/IEHUS HarypanbHble U Lenble uuciaa. [IpyUsHakM [AenMMOCTH Lie/bIX uucesl. PalMoHa/lbHble 4YHC/IA. 2
OObLIKHOBEHHbIE U [IeCATUUHBbIe Apo0OH, TIPOIIeHThI, OeCKOHeUHble TIepHOJUUecKHue ApoOu.
ApudmeTnueckre orepalyy C palUOHaJbHBIMUA UYMCIaMH, NpeoOpa3oBaHMsl UMC/IOBBIX BbIpayKEHUH.
[lelicTBUTe/bHBIE YKC/Ia. PallioHanbHble M MppalMOHa/lbHbIe YKc/aa. ApudMeTHyecKre ornepaLuu C
NelCTBUTE/IbHBIMU unciaMy. [1pubmikéHHble BEIUMC/IeHUs], TPaBU/a OKPYT/IeHus], TPUKKU/KA U OL{eHKa
e3yJsibTaTa BbIUMC/IEHUN
KoMOMHUpPOBAHHOE 3aHSTHE
Tema 1.3. ToxxgectBa U Cogepr>kanre yueOHOTO MaTepHasa
TOX/IeCTBEHHbBIE ToxecTBa ¥ TOXKJeCTBeHHbIe TIpeoOpa3oBaHus. Y paBHeHHe, KOPeHb ypaBHeHus. HepaBeHCTBO, 2
npeoGpasoBaHus. pellieHKe HepaBeHCTBA. MeTo/| MHTepBasioB. PelieHue Le/bIX U Apo6HO-palOHaIbHBIX YPaBHEHHI! 1
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TMHEWHBIX ypaBHeHUN

KoMOHWHMpPOBaHHOE 3aHSITHE

Tema 1.4. [IpouieHTHbIE

Copgepr>kanue yueOHOTO MaTepHasa

CTeI1eHu.

BbIMHUC/ICHHA B [TpumeHeHue 1pobeii v TIPOLIEHTOB [/is pellieHus TIPUKJIAIHBIX 3a/jau U3 Pa3/IMUHbIX OTPac/iel 3HaHUN U 2
NpO(eCCHOHAMbHbIX peanbHOM >Ku3HU. [IpubMKEHHBIE BHIUMC/IEHMST, TPABU/Ia OKPYTJIeHHs], TPUKUKA U OLleHKa pe3y/ibTaTa
Japatax BbIUKC/IeHUH. Pa3Hble criocoObl BEIUMC/IEHUS TTPOLIeHTOB. [IpoLjeHTHbIe BEIUKC/IeHUS B
rnpogeccroHanbHbIX 3ajauax. [I[ppumeHeHre ypaBHeHN ¥ HEPaBEHCTB K PeLleHH0 MaTeMaTUUeCKUX
3a/lay ¥ 3a/jau U3 pa3/InuHbIX 00/1acTell HayKU U peabHOM XKU3HU
KoMOMHUPOBAHHOE 3aHSTHE
Tema 1.5. CosepkaHue yueOHOTO MaTepurasa
[TocnenoBaTenbHOCTY U [TocnenoBaTebHOCTH, CIIOCOOBI 3a/laHus 1TOC/IeloBaTe/IbHOCTe. MOHOTOHHBIE TT0C/Ie/[0BaTe/TbHOCTH. 2
MpPOrpecCcuu. ApudmeTrueckasi U reoMeTpruueckasi mporpeccuu. beckoHeuHo yObiBarolijasi reoMeTprUyecKast
nporpeccusi. Cymma 6eckoHeuHO yObIBarolIieil reoMeTpruecKoi rporpeccruu. dopmyiia ClI0XHbBIX
MpoLeHTOoB. Vicno/b30BaHye MPOrpecCuH JJIsl PellleHrs pea/bHbIX 3a/ia4 NPUK/IaHOIO XapakTepa
KoMOMHUPOBAHHOE 3aHSITHE
Tema 1.6. DyHKLIMU U ConepkaHue yueOHOT0 MaTepurasa
rpaduKy. DyHKIUsA, crocobbl 3asanus GyHkumu. ['padwk ¢yHKuun. B3aumHo obpaThHble (yHKImu. O6macTb 2
orpejie/ieHUs] 1 MHO)XKeCTBO 3HaueHui ¢GyHkumd. Hymm ¢yHkuyu. ITpome)XyTKH 3HaKOIOCTOSIHCTBA.
YéTHble ¥ HeUETHBIE (DYHKIIMU
KoMOHWHMpPOBAaHHOE 3aHSITHE
Pazgen 2. CTennenu 1 20
KopHH. CTenieHHas,
nokKasare/bHas U
jorapupmuuecKasn
pyskun
Tema 2.1 Apudmernueckuii [CopeprkaHue yueOHOTO MaTepuana
KOpeHb N—Ol CTeIeHH. ApudmMeTruecKrii KOpeHb HaTypabHOM cTeneHU. JlelicTBUS € apupMeTUUeCKUMU KOPHSIMU N—0i 2

KOM6I/IHI/Ip0BaHHOE 3dHATHE
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Tema 2.2. CteneHu.
CrangapTtHas popma
3aMKCH JeHCTBUTe/TbHOTO
yncia

Copiep)kaHue yueOHOT0 MaTepurasa

CrerneHb C LiesibIM MoKa3areneM. CtaHgapTHast oopMa 3arvcy JelCTBUTeTbHOr0 uncia. Vicnonb3oBaHue
rnoAxo/siei GopMbl 3aMrcH AeliCTBUTeTbHBIX UMCe JJis pellieHus TPaKTUUeCKUX 3azau u
rpesicTaB/aeHUs JaHHbIX. CTereHb C pallMOHa/IbHBIM MOKa3aTesieM. CBOMCTBA CTerneHHu.
[TpeobOpa3oBaHue BEIpaKEHUH, CO/IePKalliX CTeTIeH! C parjioOHa/IbHBIM TI0Ka3aTeieM

KOM6I/IHI/Ip0BaHHOG 3dHATHE

Tema 2.3 CrerieHHas
byHKLMS

Copgep>kaHre yueOHOTO MaTepHasa

CreneHHasi GyHKLMS C HaTypasbHbIM U LieJibIM NoKa3artesneM. Eé cBoiicTBa v rpaduk. CBolicTBa U
rpaduK KOpHsI N-OM CTereHu

KoMOHUHMpPOBAHHOE 3aHSITHE

Tema 2.4. ippaljuoHaibHbIe
ypaBHEHUS ¥ HepaBeHCTBa

Copgepr>kanue yueOHOTO MaTepHasa

PerieHrie MppaLMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB

KoMOHWHMpPOBAHHOE 3aHSITHE

Tema 2.5. [TokasaTennHbIE
ypaBHEHUsI U HepaBeHCTBa

Copep>kanue yueOHOTO MaTepHasa

[Toka3aTe/bHbIE YPpaBHEHHA U HEPABEHCTBA

KomMOHWHMpPOBAHHOE 3aHSITHE

Tema 2.6. Jlorapudm unca.
CBoiicTBa orapupmMoB

Copeprkanue yueOHOTO MaTepHasa

Jlorapudm uncia. [lecsaTuuHble U HaTypasibHble jorapudmebl. [Ipeobpa3oBaHyie BbIpayKeHUH,
COJleprKaliX Joraprudmbl

KoMOMHUpPOBAHHOE 3aHSTHE

Tema 2.7. ITokasaTesibHas u
norapudmMuueckas QyHKINY,
ypaBHEeHUs1, HepaBeHCTBa

CopeprkaHue yueOHOr0 MaTepuasa

[TokasaTtenbHas 1 norapupmMuyeckas (yHKLMM, UX CBOWCTBA U rpaduku. Jlorapupmuyeckue ypaBHeHUS
11 HepaBeHCTBa

KoMOMHUPOBAHHOE 3aHSITHE

Tema 2.8. Jlorapugmsl B
MpUPO/ie Y TEXHUKe

Copeprkanre yueOHOTO MaTepHasa

HpI/IMEHeHI/Ie norapHQ)Ma. I/ICTOpI/IH Pa3BUTHUA MAaTEMATHUKH. HOFapI/Id)MI/I‘JECKaH CITMpaJib B TIpUPOJE. Ee
MaTeMaTUUeCKUe CBOMCTBA. Mcnonb3oBaHue Fpa(:l)I/IKOB q)YHKL[I/Iﬁ AJId UCC/ieJOBaHus ITPOLIeCCOB U
BBBHCHMOCTEﬁ, KOTODbIE€ BO3HUKAIOT I1PDU PELIE€HWH 3a4d4 U3 PA3/IMUHBIX objacrei HAyKH U peaanoix’I
PKHU3HU
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KoMOMHUPOBaHHOE 3aHSTHE

Tema 2.9. I[IpumeHeHue

Cogeprkanre yueOHOTO MaTepHasa

MpPSIMBIX U [JIOCKOCTEN

napa’suie/ibHble U MeprieHAUKY/IsIpHbIe K TUIOCKOCTH, TIPU3HAK TePIIeHAUKYISIPHOCTH TPSIMOM U
MI0CKOCTH, TeopeMa O MpsIMOM TeprieHJuKYISIPHOU MJI0CKOCTH

ypaBHEHHUM, CUCTeM U crniosib3oBaHue rpadmKoB dYHKI[HI [71s pellieHus ypaBHeHU 1 JIMHeHHbIX cucTteM. [IpriMeHeHre 2
HEePaBeHCTB K pPeLIeHNI0 ypaBHEHHI, CUCTEM U HEPAaBEHCTB K PelleHHI0 MaTeMaTHUeCKUX 3a/1au U 3aZiayu U3 pa3/IMuHbIX 0b1acTei
3a/a4 HayKU U peaslbHOU »KU3HU
KoMOMHUpOBaHHOE 3aHSITHE
Pa3pen 3 Ilpsimbie u 20
IVIOCKOCTH B
MPOCTPAHCTBe.
Koop/uHaThl 1 BEKTOPHI B
NMPOCTPAHCTBe
Tema 3.1. [loBTOpeHue Comep>kaHHe yueOHOro MaTepurasa
nnaHAMeTpri. OCHOBHBIE  |OcHOBHbIe (GUTYPbI, (haKThl U TeOpPeMbl MIaHUMeTpyK. OCHOBHBIe MOHATHS CTepeoMeTpun. Touka, 2
TIOHATHS CTEPEOMETPHH npsiMasi, MI0CKOCTb, MPOCTPaHCTBO. IToHATHe 06 aKCMOMaTHUeCKOM MOCTPOeHHUH CTepeoMeTpUH:
AKCHOMbI CTEPEOMETPHUU U CJIe[ICTBUS U3 HUX
KoMOHUHMpPOBAHHOE 3aHSITHE
Tema 3.2. [IpsimMble U CozepkaHue yueOHOro MaTepurasa
[JIOCKOCTH B TIPOCTPAHCTBE. [B3ayMHOe pacrioJioXKeHHe MPSMbIX B IPOCTPAHCTBE: MepeceKarolyecs, napasuiie/bHbie U 4
[1apasIe/IbHOCTb MPAMBIX, |y heryparorpecst ipsMble. T1apasiie/IbHOCTb IPAMBIX M IIOCKOCTeH B POCTPAHCTBE: Mapaslie/bHble
MpsIMOM Y TJIOCKOCTH, i o
TOCKOCTe MpsiMble B TIPOCTPAHCTBe, MapasiebHOCTb TPEX MPSIMBIX, MapasielbHOCTh NPSIMOM U MJI0OCKOCTH. YTJIb
C COHATpaBJ/IeHHbIMU CTOPOHAMM, YT0J1 MeX/y MPSIMbIMU B pocTpaHCTBe. [lapanienbHOCTb
MJI0CKOCTeM: mapaJinie/ibHble TIJIOCKOCTH, CBOMCTBA Mapasiie/ibHbIX IIocKocTel. TTpocTetitiie
MPOCTPaHCTBEeHHBIE (GDUTYPHI Ha IJIOCKOCTU: TeTpa3/p, Ky0, mapasienenuriei, TOCTPOeHHe CeueHUH
KoMOHUHMpPOBAHHOE 3aHSITHE
Tema 3.3. Copep>xaHue yueOHOro MaTepuasia
[leprieH/ MKy IPHOCTB [TeprieHAVKYISPHOCTD NPSIMOM Y TJIOCKOCTU: TIePIHeHJUKY IsIpHbIe MpsiMble B IPOCTPAHCTBE, MPSMbIe 4

KoMOHWHMpPOBAHHOE 3aHSITHE
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Tema 3.4. Yruel wMexay/Cozaep)kaHue yueOHOro MaTepuasa

[IPAMBIMHU U IVIOCKOCTAMU  [YTj1pl B IPOCTPAHCTBE: YIOJ1 MeXY NMPSIMOU Y TVIOCKOCTBIO, IBYTPAaHHbBIN yT0Jl, TUHEHWHBIA yToJl 2
NBYTPaHHOro yria. [lepneHjuKyisp 1 HAKJIOHHBIE: PACCTOSTHUE OT TOYKU /10 TVIOCKOCTH, PACCTOSTHUE OT
MPSIMOM [10 TJIOCKOCTH, MPOEKLUs PUIyphbl Ha MI0CKOCTh. [leprieHAUKY/IIPHOCTD T/IOCKOCTeN: MPpU3HaK
repreHMKY/IIPHOCTH JBYX IVIOCKOCTeU. Teopema 0 Tpéx meprieHAMKYJ/IsIpax
KoMOMHMPOBAHHOE 3aHsITHe

Tema 3.5. KoopauHatel 1 |Coziep>kaHue yueOHOT0 MaTepuasia

BEKTOPbI B IIPOCTPAHCTBE  [BeKTOp Ha MJIOCKOCTH U B NPOCTpaHCTBe. Cri0kKeHNe 1 BbIUMTaHHe BEKTOPOB. Y MHOXKeHHe BeKTOpa Ha 4
unciio. PasnoxeHne BeKTopa 1o TpéM HeKOMILJIaHApHBIM BeKTopaM. IIpaBnsio napasnnenenunesa.
PereHne 3a/1a4, CBA3aHHbIX C IPUMEHEHHeM IIPaBUI AelCTBUM C BeKTopaMu. IIpssMoyrosibHas cucrema
KOOpZuHaT B rpoctpaHcTBe. KoopauHats! BekTopa. IIpocTeiinye 3aziaun B KOOpAUHATax. YOI MEXLY
BekTOpamH. CKa/lgpHOe Npor3Be/ieHre BeKTOPOB. BeluncieHe yriioB MexXay NpsMbIMU U
MI0CKOCTSIMU. KOOpIMHAaTHO-BEKTOPHBIN METO/, [P pellieHUH reOMeTPUUeCKUX 3azau
KoMOHMHUpPOBAaHHOE 3aHsITHe

Tema 3.6. IIpsimble U CopepkaHue yueOHOTO MaTepHrasa

[IJIOCKOCTH B MPAKTUYECKUX [PacrionoKeHHe MPSIMBIX U IVIOCKOCTeN B OKpPY’KarollleM Mupe (IIpUpoJie, UCKYyCCTBe, apXUTEKTYpe, 3

safadax TexHuKe). PellleHre NPaKTUKO-OPHMeHTHPOBaHHbIX 3a/jau
KoMOMHMpPOBAHHOE 3aHsITHe

Tema 3.7. Pemenne 3aau.  |(Coziep>kaHue yueOHOro MaTepuasia

[IpsiMBIe 1 IJIOCKOCTH, PerleHne 3a/1a4 Ha HaXOXK/leHVe TeOMeTpUYeCKUX BeJIMUYMH C UCTI0/Ib30BaHUeM arlrapara BeKTOPHOU 3

KOOpJUHATHI U BeKTOP anre6po!
KoMOMHMpPOBAaHHOE 3aHSATHE

Pa3zaen 4. OcHOBBI 20
TPUTrOHOMETPHH.
TpuronomerpuuecKkue
hyHKIMU
Tema 4.1. OcHOBBI Copep>xaHue yueOHOr0 MaTepuasia
TPUTOHOMETPUH CHHYC, KOCUHYC U TaHT'€HC YMC/I0BOr0 aprymMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YKUC/I0BOT0 4

aprymeHTa. TpuroHomeTpruyeckasi OKpPY>KHOCTb, OTIpe/ie/ieHre TPUTOHOMEeTPUUYeCKUX (PyHKLWH
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YMC/IOBOTO apryMeHTa

KoMOHWHMpPOBaHHOE 3aHSITHE

Tema 4.2. OcHOBHEBIE

Copgepr>kanue yueOHOTO MaTepHasa

TPUTOHOMETpUYECKre [TpeoOpa3oBaHue TPUTOHOMeTPUUECKUX BbIpa’keHH. OCHOBHBbIE TPUTOHOMETpHUYecKre hopMyJIbl 4
TOKJ,eCTBa KoMOWHMpPOBAaHHOE 3aHSITHE
Tema 4.3. ConepkaHue yueOHOT0 MaTepurasa
TpuroHomeTpuyeckue dynkuus. [Tepuoanueckue GyHKUMU. TpUroHomeTpuueckue (GyHKLIMW, UX CBOMCTBA U rpauku 2
(byHKLM, MX CBOHCTBA M K o\ 6upmpoBanHoe 3aHsTHe
rpaduku
Tema 4.4. CopepkaHue yueOHOT0O MaTeprasa
TprronomeTpuyeckue PerieHrie TPUrOHOMETPUYECKMX YpaBHeHUM. [IpriMepbl TPUrOHOMEeTpUUeCKHUX HepaBeHCTB 4
yPaBHEHUSA M HEPABEHCTBA i oviGpHppoBaHHOe 3aHATHE
Tema 4.5.Vcriosib3oBanue  [Coziep>kaHue yueOHOT0 MaTepuana
TPUTOHOMETPUH B [TpoBefjeHMe MPaKTUYECKMX PacueToB Mo (GopMyJsiaM TPUrOHOMETpUH. Vcrnonb3oBaHue rpaukoB 2
npogeccronambHOH cepe (YHKLMIA [/11 MCCIIeJ0BaHUS TIPOLIECCOB ¥ 3aBUCUMOCTEH, KOTOPbIe BO3HUKAKOT [P PeLleHNH 3a/a4 U3
NPyTUX yueOHBIX AUCLUIIMH U peasbHOU KU3HU
KoMOMHUpPOBAHHOE 3aHSITHE
Tema 4.6. Pemienuie 3a7au  |CoziepykaHue yueOHOTO MaTepuana
TPUTOHOMETPUN TpuroHoMmeTpryeckue GyHKLIWMH, TOKJECTBA U YpaBHEHUsI 4
KoMOMHUpOBaHHOE 3aHSITHE
Pa3pesnn 5. MHOrorpaHHMKH 24
U Te/ia BpalleHus
Tema 5.1. MHororpanHuku  [Coziep>kaHue yueOHOro Matepuara
[IoHsiITMe MHOTOrpaHHUKa, OCHOBHbIE 3/IeMeHTbl MHOT'OPDAHHUKA, BBIIYKJ/Ible ¥ HeBbIITyKJ/Ible 4

MHOTOTPaHHUKM; pa3BEPTKAa MHOrorpaHHuKa. [1pr3ma: n-yrojbHasi IpyM3Ma; rpaHyd U OCHOBaHUS
MpU3MBbI; TIpsiMasi U HaKJIOHHasi TIPY3Mbl; O0KOBasi U 10JIHasi IOBEPXHOCTh Npu3Mebl. [lapasienenurne,
MpsIMOYTO/IbHBIN Mapasiiesienure] U ero cBoicTBa. [Ipamuza: n-yroapHas nMpaMuza, rpaHu U
OCHOBaHMe TIMPaMU/Ibl; OOKOBast U TI0JTHAsI IOBEePXHOCTDb TTUPaMU/Ibl; TPABUIbHAs U yCeUEHHast

nupamMuia. JeMeHThI PU3MbI M MMPaMU/Ibl. BeluncieHre 3/1eMeHTOB MHOTOTPaHHHUKOB: pEOpa,
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\AraroHain, yribl

KoMOHWHMpPOBaHHOE 3aHSITHE

Tema 5.2. IIpaBunbHbIe
MHOTOrpaHHUKU. [1noiane
[MOBEPXHOCTHU
MHOI'OTDaHHUKOB

Copgepr>kanue yueOHOTO MaTepHasa

[TpaBU/IbHbIE MHOTOTPAaHHUKK: TTOHSTHE TIPaBU/ILHOTO MHOTOT'PaHHUKA; MPaBU/IbHAasK TPU3Ma 1
MpaBU/IbHAsE TUPaMK/Ia; TIpaBU/IbHAS TPEYTo/ibHask TUpaMK/ia U MPaBUWIbHbBIN TeTpaszp; KyoO.
[TpencTaBieHye O TIPaBUIbHBIX MHOTOTPAaHHUKAX: OKTasj/Ip, AoZeKas p U ukocasap u p. CeueHus
MpU3MbI U TTUpamMu/ibl. [1101maas 60KOBOM MOBEPXHOCTH U MTOJTHOM TTOBEPXHOCTH TIPSIMOM TIPH3MBI,
T/I0I[a/Ib OCHOBAHUM, TeopeMa 0 OOKOBOM ITOBEPXHOCTHU TTPSIMOM TIpU3MbL. 110111916 60KOBOM
MOBEPXHOCTH W TIOBEPXHOCTU TIPAaBUIbHOM MUPaMU/IbI, TeopeMa O T/I0IIaau 60KOBOM MOBEpXHOCTH
yCeu8HHOU MHUPaMU/IbI

KoMOWHMpPOBAHHOE 3aHSITHE

Tema 5.3. Tesna BpaleHus

Copep>kaHue yueOHOTO MaTepHasa

LIvMHapUUecKast TOBEPXHOCTb, 00pa3yIolye LUIMHAPUYeCKOW TTOBEPXHOCTH, OCh LIMJIMHAPHUUECKOH
MoBepXHOCTU. [JUIMH/P: 0CHOBaHUs U OOKOBasi MOBEPXHOCTb, 00pa3yrolliasi ¥ 0Ch, MJIOIIab OOKOBOM 1
MOJTHOM TIoBepxXHOCTH. KoHMUecKasi MoBepXHOCTh, 00pa3yolijie KOHMYeCKOW TTOBEPXHOCTH, OCh U
BepIIMHA KOHUUECKOH MoBepXHOCTU. KOHYC: OCHOBaHMe U BepllrHa, 00pa3syolast U 0Cb, TIOIA/b
OOKOBOI U MOJTHOM TIOBEPXHOCTH. Y CeuéHHBIN KOHYC: 00pa3yroliye U BbICOTa, OCHOBAHUS U OOKOBast
noBepxHOCTb. Ccdepa U 11ap: [eHTp, PaJuyc, JUaMmeTp, TUIOMIab MOBePXHOCTH cdephl. B3anMHoe
pacriosio>keHue cdepbl U TUIOCKOCTH, KacaTe/lbHasl TZIOCKOCTB K cdepe, rioriaas cdepsbl. M3o6paxkeHre
TeJT BpallleH!sT Ha TJIOCKOCTU. Pa3BEépTKa [WIMH/IPA U KOHYyCa

KOM6I/IHI/Ip0BaHHOE 3dHATHE

Tema 5.4. O0beMbI U
/101LaJ TIOBEPXHOCTEH Te

Copep)kaHue yueOHOTo MaTepurasa

[TousiTe 06 00BEMe Tesa B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 06BEMe
MpPsSIMOYTOJILHOTO TIapasiierienure/ia u CeCTBUS U3 Heé. 00beM nmupamu/ipl ¥ pru3Mbl. O0bEM
LUTMHPA, KoHyca. O0bEM mapa u mioians chepsl. ITogobHble Tena B mpocTpaHcTBe. COOTHOIIEHUS
Me>Ky TI/I0IIaZsIMU TTOBepXHOCTel, 00béMamMu 1o/j00HbIX Tesn. CeueHHs LTMHAPA (TapasiienbHo U
reprieH/IMKyJ/IsipHO OCH), ceueHMs KOHyca (Tapauie/ibHoe OCHOBaHUIO U MIPOXO/isilliee Yepe3 BeplINHY),
ceueHUs L1apa. MHoOrorpaHHUK, OMKMCaHHbIN OKOJIO c(hepbl; cepa, BMcaHHAasi B MHOTOT'PaHHUK WU B

TeJI0 BpaIlleHUsI
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KoMOMHUPOBaHHOE 3aHSTHE

Tema 5.5. [IBikeHue B

Cogeprkanre yueOHOTO MaTepHasa

npocTpaHcTBe. CeueHus 1 CUMMeTpUsi B TIPOCTPAHCTBEe: CHUMMEeTPHsI OTHOCUTE/IbHO TOUKH, MPSIMOM, TJIOCKOCTH. DJIeMEHThI 4
KOMGHHALWH CUMMeTpPUH B TMPaMK/Iax, Tapasiie/ienurne/ax, paBuIbHbIX MHOrOrpaHHUKax. CUMMeTpHs B TIPUPOJE,
MPOCTPAHCTBEHHBIX QUIYD B apXUTEKTYpe, TeXHUKe, B OBbITY, B Tpodeccuu. Vcromp30BaHue ABWKEHUH B TIPOCTPAHCTBE TIPH
rpodecCrOHaMBHBIX 3aZjauax .
peliieHnH 3aziau. [TocTpoeHure ceueHHi MHOTOTPAaHHUKOB U TeJl BpalleHust. MeTtoz ciiefioB. KomOuHarus
TeJT BpallleHUsi 1 MHOTOTPAaHHUKOB. VIcrosib30BaHre KOMOWHALMH MHOTOTDAaHHUKOB U TeJT BPallleH!s B
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/jayax
KoMOMHUPOBAHHOE 3aHSTHE
Tema 5.6. Perienue 3aau.  |Cozep>kaHue yueOHOTO MaTepuana
MHororpaHHiKM 1 Te/a BrIuric/ieHre BeIMUrH (AJTMHA, YToJ1, 00beM, MIoIaib TTOBePXHOCTH) TeOMETPUUECKHUX (uUryp, 4
BpalleHnst MCI10/1b3Y$1 U3y4eHHble (PopMyJibl U MeTo/bl. [locTpoeHre ceueHrii MHOTOTPDAHHUKOB METO/IOM CJIeZIOB,
BBITTO/IHeHHe (BBIHOCHBIX) IJIOCKUX YepTeXKel U3 pUCYHKOB MPOCThIX 00BEMHBIX (DUTYD: BU/J, CBEPXY,
COOKY, CHU3Y
KoMOMHUpPOBAHHOE 3aHSTHE
Pa3zpen 6. IlpousBoanas u 30
nepBooOpa3Has GpyHKHu
Tema 6.1. MoHOTOHHOCTb 1 |CoZiep>KaHue yueOHOro MaTepuara
OKCTPeMyMbI QYHKLIMH. [TpomMe)XyTK1 MOHOTOHHOCTU (QyHKIIMU. MaKCUMyMbl U MUHUMYMbI (DyHKLMH. Hanbosbliee 1 4
Touku 5KCTpeMyma HalMeHblllee 3HaueHre (GyHKIJUU Ha IPOMeXKyTKe
KoMOWHMpPOBAHHOE 3aHSITHE
Tema 6.2. [ToHsTHE ComeprkaHue yueOHOro MaTepurasa
HENpepLIBHOCTH (PYHKUMK.  [HerpepbiBHble QYHKIUN. MeTo/ MHTepBA/IOB /15l pelileHNs] HepaBeHCTB
Meroz nHTepBaos KOMOMHIPOBAHHOE 3aHATHE 4
Tema 6.3. IIpousBoaHasi. CozepkaHue yueOHOTO MaTeprasa
["eoMeTpHUeCcKUii 1 [Tpon3BogHas pyHKUMU. ['eoMeTpruecKrii 1 pU3NUYeCKU CMbICI NTpor3BogHOW. [Tpon3BoHbIe 2

(bu3nyeckuii CMbIC/
TPOU3BOHOU

HyieMeHTapHbIX QyHKIHN. DOopMy /bl HaX0XK/IeHHUs TIPOM3BOHON CyMMBbI, IIPOU3BeZIeHUs] U YaCTHOTO
(byHKLMI

KoMOMHUPOBAHHOE 3aHSITHE
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Tema 6.4. MOHOTOHHOCTE

Copiep)kaHue yueOHOT0 MaTepurasa

CTAaTUCTHUKA

HauOo/Iblllee ¥ HauMeHbllee 3HAYEeHMS, pd3MdX, JUCIIepCUsd, CTaHAdPTHOE OTK/IOHEHHWE YN C/TTOBBIX

¢byHkuyu. Touku [TpriMeHeHre TIPOM3BOAHOM K MCC/IeJOBaHUIO (DYHKIMM Ha MOHOTOHHOCTb U 3KCTPeMYMbI 4
9KCTpeMyMa KoMOMHMPOBAaHHOE 3aHSATHE
Tema 6.5. Haubonbiiee 1 |[Coziep>kaHue yueOHOro MaTepuasia
HalMeHblllee 3Ha4eHNs Haxo>xzieHrie HauOObIIeT0 U HaMMEeHBIIIero 3HaueHus1 GyHKIUHU Ha oTpe3ke. [IprMeHeHMe 2
byHKLyM MPOM3BO/HOM 1/ HAXOXK/IEHNsl HAaU/TyUIllero pellieHus B MPUK/IaJHbIX 3a/auax, /I8 ofpe/e/eHus
CKOPOCTH Tpoliecca, 3aZilaHHoro ¢hopMysioi uiv rpadvkom
KoMOMHMPOBAaHHOE 3aHSATHE
Tema 6.6. HaxoxzaeHue Copep>kaHue yueOHOro MaTepuasia
OITUMa/IbHOIO pe3yJsibTaTa C [[IpuKaHble 3aauu, B TOM UKC/Ie COLIMa/IbHO-9KOHOMUUECKOT0 U (pU3MYeCcKoro xapakrepa, Ux 2
MOMOILLbIO TPOM3BOJHOM pellieHre CpeJiCTBaMM MaTeMaTH4yeCcKoro aHaau3a
KoMOMHMPOBAaHHOE 3aHSATHE
Tema 6.7. [TepBooOpa3Hass  [Cojep>kaHue yueOHOTO MaTepHasa
(byHKLIH [TepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX 4
KoMOHWHMpPOBAHHOE 3aHSITHE
Tema 6.8. [Tnowans ComeprkaHue yueOHOro MaTepurasa
KPUBOJIMHEMHOW TPAIeLH. [[{HTerpai, ero reoMeTpUUecKnii 1 GU3MuecKnii CMbIC/. BbIUKC/IeHHe HHTerpaa 1o hopMyJie 4
Popmyna HbtoToHa — HeroToHa-JIeii6HMIIa
JletiOHMI]a
KomMOHWHMpPOBAHHOE 3aHSITHE
Tema 6.9. [IpumeHeHue CopepkaHue yueOHOT0O MaTeprasa
MPOU3BOJHON U PemieHrie 3a/jau Ha NpUMeHeHUe TIPOM3BOJHOW M MHTerpasna Zjisi BIUUC/AeHUs] (PU3NYeCKUX BeJUUMH U 4
nepBoo6pasHol QYHKUMK  jrowazeit
KoMOHWHUpPOBAHHOE 3aHsITHe
Paspen 7. Teopus 16
BepOATHOCTeH U
CTaTHCTHKA
Tema 7.1. [IpeacraBnenve  |Cozpep)kaHue yueOHOTo MaTepuana
JaHHBIX 1 onrcaTe/1bHast [TpencTaBieHue JaHHBIX C TIOMOIIBIO Tabmi] u Auarpamm. CpefHee apudMeTHUeCKOe, MeIhaHa, 2
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HabopoB

KoMOHWHMpPOBaHHOE 3aHSITHE

Tewma 7.2. CnyuaiiHble
coObITHsA. OTniepalyy Hag
COOBITUSIMU

Copgepr>kanue yueOHOTO MaTepHasa

CiyualiHble 3KCTIepUMEHTHI (OTBITHI) W C/lyuaidiHble COOBITHUS. OjeMeHTapHble COOBITHS (MCXO[BI).
BeposiTHOCTh C/Ty4aliHOTO COOBITHS. B/IM30CTh YaCTOTHI ¥ BePOSITHOCTH COOBITHH. CilyuaiiHbIe OIBITHI C
PAaBHOBO3MOXXHBIMM ~ 3JIeMeHTapHbIMUA ~ COOBITHSIMU.  BeposiTHOCTMU — CcOOBITHHE B OmbITax  C
PAaBHOBO3MOYXHBIMH 37IEMEHTaPHBIMHU COOBITHSMHU.

Onepatyu HaZi COOBITUSIMU: TlepeceueHune, 00beIuHeHNe, IIPOTUBOIOIOXKHBIE COOBITHS. [IMarpaMmbl
Oitiepa. ®opMyia C/10)KeHUsI BEPOSITHOCTeN. Y CJIOBHasi BEPOSITHOCTb. Y MHO>KeHHE BepOSITHOCTEA.

[lepeBo ciTydaiiHOTO 3KCriepuMeHTa. PopMyJia TIOJTHOM BepoSITHOCTH. He3aBucHMbIe COOBITHS

KomOHUHMpPOBaHHOE 3aHSITHE

Tema 7.3. BeposiTHOCTb B
rpodeccruoHaNbHbBIX 3aJauax

Cogepr>kanue yueOHOTO MaTepHasa

[TepBryHasi 06paboTKa CTaTUCTUUECKUX JaHHBIX. ['padurueckoe ux npefcrapieHue. HaxoxaeHue
Cpe/IHMX XapaKTepUCTHK, Hab/rojaeMbIX JaHHbIX. OLjeHKa BepOSTHOCTU COOBITHS B ITPOdeCcCHOHaTbHOM
[lesTeIbHOCTH, pellieHre NpogeCcCHOHaNbHbBIX 33/la4 Ha BEPOSITHOCTh COOBITHS, IPUMeHeH1e
CTaTUCTUUECKUX METO/I0B /i/1s1 pellleHus] Po(eCCUOHA/IbHBIX 3a/a4

KomMOHWHMpPOBaHHOE 3aHSITHE

Tema 7.4. SneMeHTbI
KOMOWHATOPUKH

CopgeprkaHue yueOHOTO MaTepHasa

KomOnHaTopHOe npaBu/io yMHOKeHUs. [TepectaHoBKY U hakTopuas. Uucio couetanuii. TpeyrosbHUK
[Tackans. ®opmyna 6uHOMa HeroToHa

KoMOMHUPOBAHHOE 3aHSITHE

Tema 7.5. Cepuu
roc/ieJ0BaTe/IbHbIX
UCIBITAHUH

Copepr>kanre yueOHOTO MaTepHasa

brHapHbIN C/1y4alHbIM ONBIT (MCMIBbITaHUE), yCIlex U Heyzauya. He3aBucumsble ucnbitanus. Cepus
He3aBUCHUMBIX UCIbITAaHWH /10 TIepBoro ycrexa. Cepyst He3aBUCUMBIX UCIbITaHWM bepHyn

KoMOMHUPOBAHHOE 3aHSITHE

Tewma 7.6. CiyuariHble
Be/TMUMHBI U pacrpe/ie/ieHusl.
MaremaTrueckoe OXugaHue
C/Ty4aliHOM BeJTMUMHbI

CopepkaHue yueOHOTO MaTeprasa

CnyuariHasi BenuuvHa. PacripefieneHve BeposiTHOcTed. [luarpamma pacripefienieHus. Ilpymepsl
pacrpesiesieHuii, B TOM UKMC/ie, TeOMeTpHUUecKoe U GHOMHUANbHOe.
UrcnoBble XapaKTePUCTHKU CTyYaliHbIX BeJIMYMH: MaTeMaTU4ecKoe OXKWJaHue, JUCTIepCusi U

CTAHAdPTHOE OTKJ/IOHEHHE. HpI/IMepr MMPpUMEHEHUA MATEMATHYECKOI'O 0K aHNsl, B TOM UHCJIe B
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3a/jauax M3 TIOBCeJHEBHOM KHU3HU. MaTeMaTHueckoe O>kujaHrue OMHApHOMN C/Ty4aifiHOM BeTMUMHBI.
MaTeMaThueCcKoe 0XKMIaHHe CYMMBI C/TyualiHbIX BeJTMUKMH. MaTeMaTHueCcKoe OKUZaHWe U AUCITEPCUS
reoMeTpUUeCKOro ¥ OMHOMHMA/ILHOTO pacripe/ieieHui

KoMOHUHMpPOBAHHOE 3aHSITHE

Tema 7.7. 3akoH 6osbix  (Coziep>kaHue yueOHOTro MaTepuaa 2
urcesl. HerpepbiBHbIe 3aKoH OO/BIIMX UKCENT U €T0 POJib B HayKe, MPUPOo/e U 001jecTBe. BIOOPOUHBIN MeTO/ MCCIeJOBaHHM.
C/Ty9alHbIE BE/TMIHHBI [IpyMepbl HeNpepbIBHBIX Cy4aliHbIX BeIMuMH. IIoHATHe 0 MJIOTHOCTH pacripe/ieieHys. 3ajauy,

acrpe/ienieHus
(pacripe, ) MPUBO/SAIIME K HOPMa/IbHOMY pacripefiesieHuto. [IoHsATHe 0 HOpMabHOM pacripefiesieHun
HopMmanbHoe pacripesiesieHue

KoMOHWHMpPOBAaHHOE 3aHSITHE

[IpomexyTouHasi arTecTanus (3adeT C OLeHKOM) 2
Bcero: | 144
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4. YCJIOBUS PEAJIU3AIIVIN ITPOT'PAMMBbBI YYEBHOM JVCIIUTI/TTHBI

4.1. TpeboBaHus K MaTepHA/TbHO-TeXHUYECKOMY 00ecreueHUIo

Peasnu3aiiusi mporpaMMbl yueOHOM JUCLIMTIIMHEL — TpeOyeT Hanuuus yuebHOro
K/lacca MaTeMaTHUKH.

[TogroToBKa BHeAyJUTOPHOM pabOThl [O/DKHA OO0ECIeurBaThCs  JOCTYIIOM
Kakzoro obyuaroijerocsi K 0a3aM AaHHbIX W OubmoteuHbiM ¢oHgam. Bo Bpems
CaMOCTOSITe/ILHOU IMO/IFOTOBKH, 00yUaroIiyecs: JO/DKHBI ObITh 00ecrieueHbl ZOCTYTIOM K
cetu VIHTepHeT.

O6OopyaoBaHue yue0HOro KabmHera U padounx MecT KabHHeTa: T10CaJOUHbIe

MecTa [ij1si 00yuaroIuxcsi, pabouee MeCTo TperiojiaBarteris, J0Cka, yaeOHUKHU.

TexHHUUYeCKHe CpeJCTBa 00ydYeHHUs1: HOYTOYK, TIPOEKTOP, IKPaH.

4.2 O01mMe TPpeOOBAHUSA K OPraHU3aI[UM 00pa30BaTe/IbHOM /e Te/TbHOCTH

OcBoeHKe 00yYaroIMMUCS YUeOHOM JUCLIUTIIMHBI MOXKET IPOXOJUTh B YCIOBUSIX
Co3mMaHHOM oOpa3oBaTe/NbHOM Cpefbl Kak B 00pa3oBaTe/ibHOM — OpraHH3aliu
(yupe>kaeHnu), TaK W B OpraHM3al[UsX COOTBETCTBYIOIIUX MPOGHI0 yueOHOM
IUCLIATUTAHBI.

IpenofiaBanvie y4yeOHON [AUCIMIUIMHBI /IO/DKHO HOCHUTh TEOPETHUECKYIO M
MPaKTUUYECKYI0 HampaB/IeHHOCTb. B Tmpoljecce MpakTHUeCKUX 3aHATHN OOyuaroriuecs
3aKpervIsiioT W yI/IyOJIsIFOT TeopeTHUecKHWe 3HaHWs, TMPUOOpeTaroT HeoOXoguMble
npodeCCUOHATbHBIE YMEHHSI Y HABBIKH.

W3yuenne AMCUUIUIMHBI — «MaTemaThka» T0  CIHelUaJbHOCTH  JO/DKHO
TMpe/IlIeCTBOBAaTh OCBOEHUIO TTPOGeCCHOHA/TBLHBIX MOYJIeH.

TeopeTuueckue 3aHATHSA JIO/DKHBI TPOBOAWTLCS B yuyeOHOM KaOwHeTe
MaTeMaTHKH.

TeKyIMH 1 TPOMEXKYTOUHBIM KOHTPOJ/Ib 00yUeHHUs CK/IabIBAeTCS U3 C/IeAYIOIINX
KOMITOHEHTOB:

TeKYIMi KOHTPO/Ib: OMNpPOC OOyuaroIMXCs Ha 3aHATHAX, IIPOBEEHHe
TeCTUPOBAHUS, pellleHre MPUKIAZAHbIX 3a7au 00yJaroIUMMUCS B MPOLIeCCe TPOBeeHuUs
TEOPeTUUYECKHUX 3aHITUM U T.JI.;

MPOMEXYTOUHBIH KOHTPO/Ib: 3aUeT C OI|eHKOM.

4.3. KagpoBoe obecrieueHre 00pa3oBaTe/TbHOM 1eATeTbHOCTH

TpeboBaHusi K KBa/mu(UKaIMKM TieAaroriyeckux KaJpoB, OCYILeCTB/ISIOIINX
peammaruio  OITOIT CITIO-IITICC3 1o crenuanbHOCTH JIO/DKHA 00ecrieurBaThCst
reflaroriyecKUMM  KaZpaMy, WMEIOIIUMH BbICIliee 0Opa3oBaHMe, COOTBETCTBYIOIIlee
npoduIr0  MperojaBaeMor  yueOHOW — AMCHMILIMHBL  OMBIT  JesiTeTbHOCTH B
OpraHM3aldsX COOTBETCTBYIOIel obOpa3oBaTesibHOUM cdepbl sBAsieTCs 00s3aTebHBIM
bt 62 TniperiofiaBareriei, OTBeYaroInx 3a OCBOEHHe oOyuaroumcst
o61rieobpa3oBareibHOTO yueOHOTro 1MK/a. [IperogaBaresiv MoayyaroT AOTIOTHUTETbHOe
npodeccrHoHaIbHOEe 0Opa3oBaHue TI0 MPOrpaMMaM TOBLIIIeHHsT KBaMU(pUKaIi, B TOM
yrcsie B (hoopMe CTaXXUPOBKU B MPOGHUILHBIX OpraHW3al[MsiX He peXke OZHOTrO pas3a B 3
26



roja.
4.4 NadopmanmoHHoe obecreuenne odyueHusi. IlepeueHb pekomMeH/yeMbIX

y4eOHBIX U3/jaHuii, IHTepHeT-pPecypCoB, JOMO/THUTE/THHOU IMNTEPaTypPbhl

OcHOBHBbIE HCTOUHHKH:

1. Amamos I1.A., Konsrua HO.M., Tkauera M.B. u gpyrue. Matemaruka: anredpa
Y Hauajla MaTeMaTU4ecKoro aHaiu3a, reoMeTpusi. Ayirebpa v Hayasia MaTeMaTHU4eCKOTO
aHaym3a 10-11 knacc. M. : TIpocseruenue, 2024. — 464 c.

2. ArtanacsH JI1.C., byty3oB B.®., KagomiieB C.b. u ipyrue MaTteMatyKa: anreopa u
Hayajla MaTeMaTU4yeCKOoro adaiusa, reometpus. ['eomerpus 10-11 xmacc. M.
[Tpocseienue, 2024. — 288 c.

3. M.U. BammMakoB MartemaTHKa: yueb. [l CTYZ€HTOB yUpeX[eHui cpef. mpod.
obpa3oBanus. M. : «Obpa3oBaTenbHO-U3ATeNbCKUN 1IeHTp «AKazeMusi», 2024. - 288
C.

,Z[OHOJ'[HI/ITEJIBHBIE HCTOYHHUKH

1. Aanrebpa M Hayajia MaTeMaThuyeckoro adaiamsa. 10-11 kjaccel. Fa3oBbiid
ypoBeHb : vueOHukK / III. A. AaumoB, FO. M. Koasirud, M. B. TkauéBa u ap.
— 18-e u3n. — M. : IIpocBeieHue, 2012. — 464 c.

2. KoamoropoB A. H. Airebpa u Hauajia MaTeMaTUUYeCKOro aHajim3a ;. yue0l. s
10-11 k1. o6ieobpasoBar. vupexkaenunn / A. H. Koamoropos, A. M.
Aob6pamos, FO. I1. IyvaaulblH U ap. — 17-e u3a. — M. : IIpocsenienue, 2008.

— 384 c.
3. IMoropesioB A. B. IN'eomerpus. 10-11 kmaccel : yueb. masg o0OieoOpa3oBar.
opraHu3anui : 0a3oBbIA U npodua. yposHu / A. B. IToropenos. — 13-e u3j.

— M. : IIpocBeienwue, 2014. — 255 c.

4. T'eometpus. 10-11 knaccel : yueonuk / JI. C. Ata"acsaH,B. ®@. Byty3os, C. b.
KagomueB n ap. — 22-e u3zna. — M. : IIpocBenienue, 2013. — 255 c.

5. ArtanacgH JI. C. T'eomerpusa. 10-11 kaaccel : yueb. ans o01ieoOpa3oBar.
yupexxJeHul : 6a30Bbid 1 nnpodua. yposuu / JI. C. Ata"acsad,B. ®. ByTy30B,
C. b. KagomueB u ap. — 22-e u3n. — M. : [IpocBenienue, 2013. — 255 c.

6. boromosoB, H. B MaremMaTtuka : yueOHMK Jisg OakanaBpoB / H. B.

boromonog, Il. . CamoineHKo. — 7-e u3a., crepeoturni. — M. : JIpoda,
2010. — 396 c.

7. KyupgbimeBa E. C. MaremMaTHKa : yuyeOHUK. — 4-e u3g. — M. : JamkoB U K,
2015. — 564 c.

8. Maremaruka: anrebpa ¥ Hauaja MaTeMaTUUeCKOro aHa/r3a, reometpus. Anrebpa
1 Hauvaja MaTemaTruueckoro aHamuza. 11 kmacc. Hukonbckuii C.M., IloraroB
M.K., Pemtetnukos H.H. u apyrue. - M: IIpocsemenue, 2021.
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http://library.lgaki.info:404/2020/%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2_%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F%20.pdf
http://library.lgaki.info:404/2020/%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2_%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0.pdf
http://library.lgaki.info:404/2020/%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2_%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0.pdf
http://library.lgaki.info:404/2020/%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2_%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0.pdf
http://library.lgaki.info:404/2020/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0%2010-11_%D0%90%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2.pdf
http://library.lgaki.info:404/2020/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0%2010-11_%D0%90%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2.pdf
http://library.lgaki.info:404/2020/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0%2010-11_%D0%90%D0%BB%D0%B8%D0%BC%D0%BE%D0%B2.pdf

9. Matematuka: anrebpa M Hadaja MaTeMaTAYeCKOTO aHajaW3a, TeOMeTpHS.
I'eometpus. 10 kmacc. AnekcangpoB A./l., Bepuep A.JI., Pookuk B.U. - M:
[Ipocseienue, 2021.

10.MaremaTuka: anrebpa ¥ Hauajla MaTeMaTHUeCKOro aHaiu3a, TeoMeTpHs.
['eometpusa. 11 knacc. AnekcanzpoB A.[l., Bepuep A.JI., Peokuk B.U. - M:
[Tpoceemenue, 2021.

11.MatemaTuka: anrebpa W Havaja MaTeMaTHYeCKOTO aHanau3a, reoMmerpusi. 10
knacc. Bepnep A.JL., Kapn A.Il. M3garensctBo "IIpocBerjeHue”.

12.MaremaTuka: anreOpa W Hauajla MaTeMaTA4YeCKOro aHaiv3a, reomerpus 11
kiacc. Bepnep A.JL., Kapn A.Il. M3garensctBo "IIpocBeljeHue".

13.MatemaTuKa: aarebpa ¥ Hauajla MaTeEMaTHUECKOT'0 aHaIM3a, reoMeTpusi. Anredpa
Y Hayaja MaTeMaTU4ecKoro aHaiusa (B 2 yactax) (B 2 yactsax). 10-11 kiacc.
Yacte 1: Mopzkosuu A.T'., Cemenos I1.B.; Yacts 2: Mopzakosuu A.I'. u apyrue;
nox, pegakiyenrd Mopakosuua AT, "MUOLl MHEMO3NHA".

BJIEKTPOHHBIQ H31aHUA

1. Bcepoccuiickue uHTepHeT-onummuabl. - URL: https://online-olympiad.ru / -
TeKCT: 3/IeKTPOHHBIN.

2. EpvHas kosnekiusi 1ydpoBbix o6pa3oBaTesbHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TeKcT: 3/71eKTPOHHBIN.

3. WudopmaionHast cructemMa «EanHOe OKHO JoCTyria K 0Opa3oBaTe/bHbIM
pecypcam». - URL: http://window.edu.ru/ - TeKcCT: 3/1eKTPOHHBIN.

4. Hayunasi asiekTponHast 6ubsmoreka (HIB). - URL: http://www.elibrary.ru -
TeKCT: 37IeKTPOHHBIM.

5. OTKpbIThIM KO/IeMK. Marematuka. - URL: https://mathematics.ru / -
TeKCT: 3/IeKTPOHHBIN.

6. [ToBToprM Matematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
3JIEKTPOHHBIN.

7. CripaBOYHMK 1O  MareMaTuke  [Jid  IIKojabHMKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / - TeKCT: 3/1€eKTPOHHBIN.

8. Cpepnsas MaTeMaThyecKas WHTepHeT LIIKOJIA. - URL:

http://www.bymath.net/ - TeKcT: 371eKTPOHHBIH.
9.®enepanbHbBIN TIOpTan «Poccutickoe obpa3oBanue». - URL: http://www.edu.ru/
- TekCT: 2/1IeKTPOHHBIN.
10.®PenepanbHbiii 1eHTp HH(GOpPMalLMOHHO-00pa3oBaTebHbIX pecypcoB. - URL:
http://fcior.edu.ru / - TeKcT: 371eKTPOHHbIN
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5. KOHTPOJIb Y OIIEHKA PE3Y/IbTATOB OCBOEHUSA YYEBHOM

KonTposis u

OlleHKa

TACLIATLTAHBI
pe3y/bTaToB

OCBOeHUA

yueOHOW  TUCIUTUIMHEI

OCYILeCTBJISIETCS TIpero/jaBaresieM MpU MPOBeJieHUU 3aHATUM, TeCTUPOBAaHUS, a TAKXKe
BBITIOJTHEHUST 00YYarOIIMMUCS WHAMBHUIYaTbHBIX 3a/laHUH, POEKTOB, UCC/IeJOBAHHH.

Pe3yibTaTsl 00yueHus

OcHoOBHbIe NTOKa3aTe/M OL[eHKH
pe3y/IbTaToB

q)OprI " MeTOoAbI
KOHTPOJIA U OLI€HKH

3HaTh:

1) o maremaTHKe KakK YacCTH
MHUPOBOW KY/JbTYPbl U O MecTe
MaTeMaTWUKU B COBPEMEHHOU
LMBWIK3al[UM, O  crocobax
OTMHMCaHUs Ha MaTeMaTUueckoM

s3blKe  SIBJIEHMH  peabHOr0
MUDa;

2) 0 MaTemMaTHh4YeCKUX
MOHATUSAX KaK O BaKHEMWIINUX
MaTeMaThYeCKUX MOZeJIsIX,
MO3BOJISIIOLLMX ~ OIMUCHIBaTh U
v3yuyaTb pa3Hble TIpOLIeCChl U
sIB/I€HUS; TOHUMaHUe
BO3MOKHOCTH

aKCHOMaTUUeCKOT0 TMOCTPOeHUsT
MaTeMaThUueCKUX Teopuil;

3) MeToAbl [l0Ka3aTenbCTB U
anrOPUTMOB pelLleHus;

4)  cTraHjapTHble  TIPHUEMBI

pellieHrs1  palMOHaJbHBIX U
VppalOHa/IbHBIX,
MOKasaTeslbHbIX,  CTeleHHBIX,
TPUTOHOMETPUUYECKUX

ypaBHEHI/Iﬁ U HEPABEHCTB, HX

cucteM; B TOM uucie JJis
MOWCKa TMyTU pelleHus |
WITFOCTpaLvn pelLleHust

ypaBHEHHH 1 HePaBeHCTB;
5) 00 OCHOBHBIX TIOHATHSX,

uzesx u MeTo/jaX
MaTeMaTHUeCKOro aHa/n3a;

6) 0 TIJIOCKUX u
MIPOCTPAHCTBEHHBIX

reoMeTpuueckux ¢Gurypax, Hx
OCHOBHBIX CBOUCTBaX; (hOpMYJIbI
JJIsI pellieHus reoMeTpHUUeCcKuX
3a7lau ¥ 3a/la4 C TIPAKTUYeCKUM
cofiep>KaHuem;

7) o mpoleccax U SIBIeHUSX,
UMETOIUX BEPOSITHOCTHBIH
XapakTep, O CTaTUCTUYeCKUX
3aKOHOMEpPHOCTSIX B peajibHOM
MHpe, 00 OCHOBHBIX TIOHSITHSIX

- OCHOBHbIe MOHSITUSI U METO/pbI,
WCIO/Ib3yeMble ISt
rpeoOpa3oBaHUll U BBIUHUC/IEHUH
pas3/IMYHbIX anrebpanuecKux
BbIDa)KeHUM;

- onpejeneHue L1 () (0):10)71
¢GbyHKUMH, criocobbl 3afjaHus U
OCHOBHBIE CBOMCTBA (DyHKLIUY;

- OCHOBHBIE CITIOCOOBI M METO/BI

peleHust paLMOHAJTBHBIX,
roKa3aTesIbHbIX,
norapuMUUecKux,

TPUTOHOMETPUYECKUX YpaBHEHUM
Y HEPaBEeHCTB;

-orpefie/ieHMe TIPOM3BOJHOM, ee
reoMeTpuueckuii u ¢u3nuecKui
CMBICTT;

- rpaBuUa u hopMy bl
mvddepeHLIMpOBaHUs (PYHKIWH;
-TIOHSITHE OTpe/ie/IeHHOT O
VHTerpajaa, ero reoMeTpUuecKuit
CMBICJT U1 CBOMCTBA,

- OCHOBHbIE TIOHSATHS
KOMOWHATOPUKH u TEOpPUH
BEpPOSITHOCTEW;
- aKCHOMBI U TeopeMbl
CTepeoMeTpuu
- orpefe/lieHHWe W CBOMCTBA

IPpOCTPAaHCTBEHHBIX TeJI: TIPU3MBI,

napasuiesienunesa, — IUpaMU/BI,
LWIMHApPA, KOHYCa, 111apa;
-popMynbl  A/11  BBIYUC/IEHUS
00beMOB u riolazei
MOBEPXHOCTeHl  reOMeTpUUeCcKUX
TeJl.

@opMBI KOHTPOJIA:

YcTHBIM 01poc;

[TvcbMeHHBIN OTPOC;
CamocTosiTenbHasi paboTa;
[TpakTrueckast paboTa;
TecToBble 3ajaHYS.

MeTonabl KOHTPOJIA:

Texylyi KOHTPOJIb:
@DpoHTaIBHBIN 0MPOC;
VupuBuayanbHbIN ONPOC;
[IpoBepka camMOCTOSITE/ILHOU
paboThI;

KoHTposbHast paboTa;
[IpoBepka KOHCIIEKTOB;
[TpoBepka COOOIIIEHUIA;
OueHuBaHve  BBINIOJIHEHUS
VIHVBU/lya/IbHBIX 3a/laHul;
[IporpaMMHpOBaHHbIN
KOHTPO/Tb.
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3/1eMeHTapHON TeOpUU

BepOSITHOCTel; yMeHul
HaXO/IUTh u OLIeHUBATb
BePOSITHOCTU HaCTYTUIeHUS
coObITHI B MIPOCTENIINX
MPaKTUYeCKUX CUTyalusix U
OCHOBHbIE XapaKTePUCTUKU

CJ'Iy‘-IElﬁH]:IX Be/IMUYMH.

yMeTb:
1) ¢hopmyMpoBaTh
orpefiesieHus,  AKCUOMBI U
TeopeMbl,  TMPUMEHSITh WX,
TIPOBO/IUTh [lOKa3aTeJibHble

paccyXJeHusi B XOfie pelIeHust
3a71ay;

2) omnepupoBaTh TOHSTHSMHU:
CTereHb  4MC/la, Jorapudm
UKhCia; yMeHWe  BBITIOJHATh
BbIUMC/IEHMEe  3HAueHWd U
npeoOpa30BaHus BBIPAKEHUH CO
CTeleHsIMM U Jjiorapudmamy,
npeoOpa3oBaHUs Ipo6HO-
paLMOHa/IbHBIX BbIpaXKeHUH;

3) omnepupoBaTh TOHSTHSMHU:
paLoHa/bHbIe,
MppaLoHaJTbHBIe,
TIOKa3aTesIbHbIe, CTeleHHbIe,
norapudpmuueckue,
TPUTOHOMeTpHYecKue
ypaBHeHUs] ¥ HePaBEeHCTBA, X
CHUCTEMBI;

4) orepupoBaTh TOHSATHUSIMHU:
byHKLMS, HerpepbIBHAast
byHKLIMS, NIpPOM3BO/JHas,
nepBooOpasHasi, orpefiesieHHbIN
WHTETpaja; yMeHHe HaxOAUTh
NIPOM3BO/IHbIE  3J/IeMEHTapHBIX

byHKIUH, WCIIOMb3Ysl
CrpaBOYHbIE MaTepua’bl;
VCC/Ie0BaTb B TPOCTEMIINX
cyvasix byHKLMU Ha
MOHOTOHHOCTb, HaXO/UTh

HauOosbIllie ¥ HaWUMeHbIIIe
3HaueHus: (PYHKLUNA; CTPOUTh
rpaduku MHOT'OUJIEHOB C
VCTI0/Ib30BaHUEM anrapara
MaTeMaTHueCcKOro aHasm3a;
TIPUMEHSATb TPOU3BOJHYIO TIPU
pellleHNH 3a/jau Ha JBWKEHUeE;
peliiaTh TIPAKTUKO-
OpPMeHTUPOBaHHbIe 3aJaud  Ha

- BeimonHATh apudMeTHuecKue
JeCTBUS HaJ| UMC/IaMu, coueTast
YCTHBIE Y MMTUCbMeHHbIe TTPUeMbI;
- HaXO/TUTh 3HAUeHUsI KOPHSI,
CTereHH, jorapudma,
TPUTOHOMETPUUECKUX
BbIDa)KeHUM Ha OCHOBe
oripe/ie/ieHusi, UCIO/b3Ys MIPU
HEe00XOANUMOCTH
HMHCTPYMEHTa/IbHble CPe/ICTBa;
TI0/Tb30BAThCs TIPUOJTPKeHHOM
OLIeHKOM IpU MPaKTUYeCKUX
pacueTax;

- BBITIOJTHATH TIpe0Opa30BaHuUs
BbIpa)KeHUM, TPUMeHsIst
(hopMyJibl, CBSI3aHHBIE CO
CBOMCTBaMHU CTeIIeHeH,
JI0rapuQmoB,
TPUTOHOMETPUYeCKUX (QYHKLIUH;
- pellaTh pallMOHaJIbHbIE,
ToKa3aresbHbIe,
norapupmuueckue,

TPUTOHOMEeTPUUEeCKHe ypaBHeHUS,

CBOZSAIIMECS K TUHENHBIM U
KBa/IpaTHbIM, a TaKKe
aHa/I0OTUYHble HepaBeHCTBA U
CUCTEMBbI

- BBIUHMC/IATH 3HaUeHHe CIJYHKLII/II/I
110 3dadHHOMY 3Ha4YeHHIo
dprymeHTa npu Ppa3/IMYHbIX

criocobax 3aziaHust PyHKIIAM;

CTpOUTL TpadUKU U3yUeHHBIX
(yHKLMM, WITIOCTPUPOBaTh TI0
rpaduky CBOMCTBA 3/IeMeHTapHbIX

yHKIu;

- OIIHNChIBATH B3dalIMHOe

pacriosoxeHue TIPSIMBIX
TIJIOCKOCTEeMN B IPOCTPAHCTBe,
- peluaTh IJIaHUMeTpHUYecKue

n

u

MpOCTellIe CTepeoMeTpuYecKre

3a/jauu Ha

HaxoxK/jeHue

reoOMeTpUUeCKUX BeJIMYMH ([IJIUH,

YTJIOB, TI/IOIIa/ield, 00beMOB);
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HauOo/bIIie ¥ HaWMeHbIIe
3HaUyeHUs, Ha  Haxox/eHHUe
MyTH, CKOPOCTU U YCKOPEeHMUS;

5) orepupoBarh TOHSATHSIMHU:

paLoHanbHas byHKLWS,
ToKasaresbHasi GbyHKLWS,
CTeIeHHast byHKLWS,

norapudmMuueckas  (PyHKIuS,
TPUTOHOMeTpUYecKre QYyHKIHH,
obOpaTHble (QYHKL[UH; yMeHUe
CTPOUTb TpPapUKU H3yUeHHBIX
yHKLMM, WCII0/Tb30BaTh
rpaduKu rpu V3y4YeHUH
MPOLIeCCOB U 3aBUCHUMOCTEM,
TIPY PelleHuH 3a7lau U3 APYTUx
yueOHBIX MpeIMeTOB U 3a/lay U3
peaJibHOM JKWU3HHW; BbIpaKaTb
bopmynamu 3aBUCUMOCTH
MKy BeJTMUMHAMM;

6) pellaTh TEKCTOBble 3aJauu
Pa3HBIX TUTOB (B TOM YKC/Ie Ha
TIPOLIeHThI, JOMA W YacTH, Ha
JBIDKeHre, paboTy, CTOMMOCThb
TOBAapOB W YC/Iyr, HaJory,
3a7aun U3 00J1aCTy yIIpaB/IeHuUs
JTMYHBIMHU u ceMelHbIMU
¢uHaHCaMM); COCTaBJISITh
BbIpa>KeHUs, ypaBHeHUs,
HepaBeHCTBAa M MX CUCTeMbl IO
YCJIOBUIO 3aJlaud, HCCJIeI0BaTh
MIOJTyYeHHOe peleHye u
OLleHUBATb TPaB/0MO00HOCTD
pe3y/bTaToB;

7) orepupoBaTh TOHSATHSIMHU:
cpefHee apumeTrueckoe,
Me/iiaHa, HauOosblllee U
HavMeHblllee 3HauUeHUs, pa3Max,
JCTIepCHs, CTaHZApTHOE
OTK/JIOHEHHWEe YHUCI0BOT0 Habopa;
yMeHHe W3BJIeKaTh,
WHTEePITPeTUPOBAThH
vHdopMaluto,
Tpe/iCTaB/IeHHY0 B Tabmuijax,
Ha Juarpammax, rpadukax,

OTpa’Karolyt0 CBOMCTBA
peanbHbIX TIpOLIeCCOB "
SIBJIEHUH; TIpe/iCTaB/IATh
uH(popMaLi0O €  TOMOLIbIO
TabJTHI] U Jrarpamu;

UCC/ieloBaTh ~ CTaTUCTUYeCKUe
JNaHHble, B TOM UHCTEe C
NIpYMeHeHHeM rpaduuecKux

BbInonHaTE [elCTBUM HaZ
BEKTOPaMHU

- HaXO/IUTh CKaJisipHOe
TIpOM3Be/leHre BEKTOPOB

- HaXO[UTh KOOpJMHAThI TOUEK B
TIPSIMOYTOJIbHOM JleKapTOBOM
cucTeMe KOOpJuHaT

- HaxoJuThb TPOX3BOJHYIO
byHKIMN

- ucciaefoBatb  (QYHKLUUU U
CTPOUTH rpaUKU

- HaxoJWUTb HeorpejereHHbIe

WHTErpaJsbl
- BBIUMC/ATH  OTpe/ieIeHHbIe
WHTErpaJsibl

- pelaThb npocTefiiie
KOMOWHATOPHBIE 33/]Jaul METO/IOM
nepebopa, a TaKXKe C
HCTIO/Tb30BaHUEM M3BECTHBIX
(opmy;

-  BBIUMCISATH B TPOCTEMIIMX
C/lyyasix BepOSITHOCTH  COOBITUM
Ha OCHOBe TIOJCUeTa YHC/IA
MCXO/IOB.
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METOJJOB U 3JIeKTPOHHBIX
Cpe/CTB;

8) omnepupoBaTh TOHSATHSIMU:
C/ly4aliHBbIM OMBIT U C/IydaillHOe
coOnITHE, BEPOSITHOCTh
C/lyyaliHOro COOBITHS; yMeHUe
BBIUMC/SITH ~ BEPOSITHOCTb €
WCTIO/Tb30BaHUeM TpauuecKux
METO/IOB; TIPUMEHSTh (HOPMYJIbI
C/IOKeHUsT U YMHO>KeHUsI
BEPOSITHOCTeH, KOMOWHATOPHBIE
dakTel W dopMyabl  TIpU
pellleHMM 3a/lay; OL|eHUBaTh

BEPOSITHOCTU peasibHbIX
COOBITHH; 3HaKOMCTBO co
C/Ty4aiiHBIMH BeJINUMHAMU;

yMeHHe TIPUBOJIUTh TpPHUMepbl
TIPOSIB/IEHUST 3aKOHa OOJbIINX
yhucen B TPUPOJHBIX U
00111eCTBEHHBIX SIBJIEHUSIX;

9) onepupoBaTh MOHATHSMU:
TOUKa, TMpsiMasi, TUJIOCKOCTb,
TIPOCTPAHCTBO, [ ByTPaHHbIN
yromn, CKpellMBaroLecst
npsiMble, TapajyielbHOCTh U
MepIIeHUKYISIPHOCTb  MPSIMBIX
YW TUIOCKOCTEW, Yroa MeXIy
MIPSIMBIMH, YTOJ1 MEX/y MPSMOM
U TUIOCKOCTBIO, YTO/I MeXAy
IJIOCKOCTSIMM, PacCTOsIHUE OT

TOUKH Jilo) TJIOCKOCTH,
pacCTosiHME MEXAY TPSAMBIMH,
paccTosiH1e MEX1y
TUIOCKOCTSIMHU; yMeHHe

WCTO/b30BaTh TPU  pelleHuHn
3aja4 M3yueHHble (akKTbl U
TeopeMbl [JIaHUMEeTPUH; YMeHue
OLleHUBAaTb pa3Mepbl 00BEKTOB
OKpY’KaroIllero Mypa;

10) omepupoBaTh MOHATUSIMHU:

MHOTOTDaHHUK, ceueHue
MHOTOrpaHHUKa, Ky0,
napasiesienures, TIpU3Ma,
nMpamMK/a, ¢burypa u
TIOBEPXHOCTh Bpall[eHHs,

LWIWHAD, KOHYC, wiap, cdepa,
ceueHUss (GUrypel BpallleHus,

TJIOCKOCTb, Kacarowjasicst
ceprl, LMAMHIpPA, KOHYCa,
TIoLIab TIOBEPXHOCTHU

MMUpaMU/IbI, TIPU3MBI, KOHYCa,
LWIMHAPA, TUIOL@aAb  cdephl,
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obbem Kyba, TIPSMOYTOBHOTO
rapasulesienuresa, MNUpaMUzb,
NIpU3MBL, LWIMH/PA, KOHYCAa,
mapa; yMeHuHe H300paxarb
MHOT'OTPaHHUKM U TIOBEPXHOCTH
BpallleHus], UX CeueHus OT PyKH,
C TIOMOLLIBIO YyepTeXHbIX
VHCTPYMEHTOB U 3/IeKTPOHHBIX
CPeAiCTB; yMeHHe DacIlo3HaBaThb
CUMMETpUI0 B IIPOCTPAHCTBE;
yMeHHe pacriosHaBarb
TIIpaBU/IbHbIe MHOTOTDaHHUKUY;

11) omepupoBaTb NOHATUSAMU:
[BWKeHWe B  IIPOCTPaHCTBe,

nofoOHbIe ¢burypsl B
NIPOCTPAHCTBE;  HCIIO/Ib30BaTh
OTHOIIIEHUe Iomiaien

roBepxHOCTelt U 00BeMOB
1o/I00HBIX (UTYP MPU PellleHnr
3ajauy;

12) BBIUKC/IATE TeOMEeTPUYeCcKre

Be/TUUVHBI (mmHa, yrom,
iomaab, 00BeM, TUIONA/lb
TIOBEPXHOCTH), WCII0JIb3Y$1
M3yUeHHbIe dhopMyib u
METO/Ibl;

13) omnepupoBaTh MNOHATUSIMMU:
MIPSIMOYTOJIbHAs cucTema

KOODP/JIMHAT, KOOPAWHAThI TOUKH,
BEeKTOD, KOOpJMHAThl BEKTOPa,
CKa/sipHOe TpOoW3Be/leHHe, YroJj
MeX/y  BeKTOopaMH, Cymma
BEKTOPOB, rpor3Be/ieHre
BEKTOpAa Ha YMCJIO; HaXOJUThb C
TIOMOIIIbI0 M3YyYeHHBIX (popmys
KOOpZJMHATHI cepeJvHbI
OTpe3Ka, pacCTOsIHue MeXIy
JByMsI TOUKaMU;

14) BbIOUMpaTh  TOJXOASIIAM
V3y4YeHHBIN MeTO/, /ISl peLleHUst
3a/auy, pacrio3HaBaThb
MaTemaThuueckhe  (akTbl U
MareMaThUyeCcKue MoOJe/ld B
TIPUPOAHBIX U  0OIeCTBEHHBIX
SIBJIEHUSIX, B UCKYCCTBE; yMEeHUe

TIPUBO/IUTh TIpUMepBI
MaTeMaTUueCKUX OTKPBITUM
POCCHUICKOM u MHPOBOU

MaTeMaTUYeCKOW HayKH.
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