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1. BBEOEHMUE K PABOYEN NMPOrPAMME AUCLUMIUHbI

1.1. MecTo npenogaBaemMon AMcUMNNuHbI B cTpykType MMNCC3

CamocTosiTenbHas ObsaszarenbHas ObweobpasoBaTenbHbIN LIMKN

YacTtb moayns I:I BapwnatusHas D

lMNpodeccroHanbHbIn
Moaynb:

(UHOekc modyrnis) (HaumeHosaHue npogheccuoHanbHo20 MOoOyiisi)

1.2. Uenb aucumnnuHbl

CdopmumpoBaTb KOMMeTeHUMM obyvatowero B obractu MmaTtemaTuku, pasBuBaTb YMEHWS,
NPUMEHSATb CBOU 3HAHWA Ha NpaKTHKe.

1.3. 3apaum gucumnnuHbl
e PaccMoTpeTb ponb M MECTO MAaTeMaTUKM B U3YYEHUM OKPY>KAKOLLErO MUpa.

. lMokazaTb 0COBEHHOCTM WMCMOSb30BaHMS anropuTMmyecKkoro nogxoaa npwu peweHnn 3agad m3 Kypca
mMaTtemMaTuKu.

o [laTb KOHKPETHbIE MaTemMaTudyeckme 3HaHu4, HeobxoauMmMble Ans NPUMEHEHNA B ﬂpaKTVI‘-IeCKOVI
0eATEeNIbHOCTU, ANnA N3yvYeHna CMEeXHbIX AUCUUNIINH, ONA NpoaoJKeHUA O6paBOBaHI/IF|.

1.4. KomneTeHuuun, hopMupyembie y oGyvaroLlerocs B npoLecce 0CBOEHUs1 QUCLMUMNUHbI

(OOK 2) WNcnonb3oBaTb YMEHUS M 3HAHUSA NPOMUIbHBLIX Y4eBOHbIX AUCUUNMH dpeaepansHoro
rocyaapCTBeHHOro obpasoBaTensHOro cTaHgapTa cpegHero obuiero obpasoBaHus B
npoceccuoHansHoOn AeAaTenbHOCTH

1.5. B pe3ynbTaTe 0CBOEHUS AUCLUMNIIUHBI O0Y4aloWMACA AOJDKEH:

YmeTb: 1) AokasbiBaTb TEOPEMbI M HAXOOUTb HEeCTaHOapTHbIe cnocobbl pelweHns 3agay; (JOK 2)

2) wMopgenupoBaTb pearbHble CUTyauuW, UCCrefoBaTb MOCTPOEHHbIE  MOAENW,
WHTeprpeTupoBaTh Nony4veHHbIn pesyneTaT; (JOK 2)

3) xapakTtepusoBaTb noBefeHVe (YHKLMIA, UCMOMb30BaTb MOfyYEHHble 3HaHuA AOns
onucaHusa 1 aHanusa peanbHbiX 3asucumoctent; (JOK 2)

4) cocTaBnATb BEPOSATHOCTHbIE MOAENM NO YCIOBMIO 3a4a4n U BblYUCNSATbL BEPOSATHOCTb
HacTynneHns cobbiTuin, B TOM 4YuUcne C MpuMeHeHnem ¢OopMyn KOMOUHATOPWUKU U
OCHOBHbIX TEOpEM Teopuu BEpPOSATHOCTEN; NPOBOAUTbL WCCNedoBaHWUs CryYanHbIX
Benu4YMH no mx pacnpegenenuto. (QOK 2)

3HaTb: 1) HeobxoamMmble AokasaTenbCTBa NPM 06OCHOBaHWWM MaTeMaTUYECKUX YTBEPXKOEHWUN U
OCHOBbI aKCMOMaTKKN B NpoBeAeHn AeAyKTMBHbIX paccyxgeHun; (JOK 2)

2) NOHATUIHBIMA annapaT No OCHOBHbLIM pa3fgenam Kypca matematuku; (JOK 2)
3) OCHOBHbIe TeopeMbl, (hopmyribl 1 nx npuMmeHeHue; (OOK 2)
4) OCHOBHbIE MOHATUSA MaTeMaTUYEeCKOro aHanmnsa u nx ceorncrtea. (JOK 2)

1.6. OucuunnuHbl (moaynu, npaktuku) MMCC3, B KoTopbIX 6bLINO Ha4yaTo hopMMpoBaHUue
KOMneTeHLMN, yKa3aHHbIX B n.1.4:
OucumnnuHa 6a3upyeTcs Ha KOMNEeTEeHUNAX, CHOPMUPOBAHHBIX Ha NpeablayLleM ypoBHE 06pa3oBaHms.
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2. COOEPXAHUE AUCLUMNIIUHDbI

Bblgensiemoe Bpems

(4achbl)
HanmeHoBaHue n cogepxaHue Tem n opM KOHTPONs ) % 5 § % § %
221332 22
o ®o| ®o
BeBepneHue
MaTtemaTtuka B Hayke, TEXHUKE, IKOHOMUKE, UHPOPMALIMOHHBIX TEXHOMOMMAX M >
npakTu4yeckon aeatensHocTW. Llenn n 3agaym usydyeHns matemaTtuku B
noaroToBke CneumanucToB (MPUMEHUTENBHO K AaHHOW creunansHOCTH).
Tema 1. AencTBUTENbHbIE Yncna. NMpubnmkeHHble BbIYUCIIEHUA U
BblYMCNUTENbHbIE CpeacTBa.
Llenbie 1 paunoHanbHble  uucna. [dencteutenbHble uncrna. [pubnmkeHue 8

OEVCTBUTENbHBIX YMCEN KOHEYHbIMW  AOeCATUYHbIMM  Opobsimu.  [lorpelHocTr
nPUONMWKEHNUA 1N BblMCNEHUA.  [lpaKkTuyeckne  npuemMbl  BbIYUCIIEHUA  C
NPUBAMKEHHBIMU AaHHbIMU. BbluMcneHne 3HayYeHMn BbIPaXKEHWN.

Tema 2. YpaBHeHUs1 U HepaBeHCTBa NepBOM U BTOPOU cTeneHu. Cucremsol
YPaBHEHUN U HepaBeHCTB

JInHeWHbIe ypaBHEHUS, HEpaBEHCTBA, CUCTEMbI. YPaBHEHNS, NPMBOANMbBIE K
KBagpaTHbIM, KBaapaTHble HepaBeHCTBa, APOOHO-paLMOHarnbHbie HepaBEeHCTBa. 18
Cnocobbl  peLleHnin IMHENHbIX YPaBHEHUIN N HEPaBEHCTB C OOHOW NepeMeHHOWN,
KBagpaTHbIX ypaBHEHUIN N HEPABEHCTB (MeTo4 WMHTepBanos, rpaduyecknii MeTon);
cnocobbl peLleHni MppaumoHanbHbIX YPaBHEHUA U HEPABEHCTB.

Tema 3. YucnoBble c¢yHKUuU. Ux cBoMcTBa U rpacumku.

YUncnosas yHkuma. ObnacTb OnpeaeneHnss U MHOXECTBO  3HadeHu. Cnocobbl
3adaHus pyHKUMN. Mpadpmkm doyHKUMIA. MocTpoeHne rpadmkoB OYHKLIMIA, 3aaaHHbIX
pasnuyHbIMK cnocobamu. MpocTteniune npeobpazoBaHms rpaconkoB hyHKLMIA: NepeHoc
BNpaBo, BMeBO, BBEPX, BHU3 MO OCSIM KOOPAMHAT, pacTshkeHne u cxatne. MOHOTOHHOCTb,
YeTHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb, MEPUOANYHOCTb. [1pOMeEXYTKN 12
BO3pacTaHus M yObIBaHWsi, HaMbonbllee M HaMMeHbLUee 3HaYEeHMUs, TOYKM
akcTpemyma. 'pacpmyeckas uHTepnpeTtaums. lNMpumepbl YHKLUNOHAMNBHBIX
3aBMCMMOCTEN B pearbHbIX Mnpoueccax u sBneHusx. ObpatHble yHKUMK.
ObnacTtb onpegeneHns u obnactb 3HavyeHwW obpatHon dyHKumm. IMpadumk
obpaTHoON PyHKUMW.

Tema 4. YucnoBble nocnepoBaTtenbHocTu. Npegen uncnoBom
nocnenoBaTenbLHOCTM.

MocnepoBaTtenbHocTn. CNocobbl 3adaHns U CBOMCTBA YMCIOBbIX
nocriegosatensHocTen. [oHATME O Npeaene 4uMCNoBOW MOcnefoBaTeNbHOCTHU.
CyuwecTtBoBaHWe npegena MOHOTOHHOW OrpaHUYEHHOM MnocreaoBaTeNbHOCTY. 8
CymmupoBaHve nocrnegoBaTtenbHocTen. beckoHeyHo ybbiBatoLLas
reomeTpuyeckas nporpeccust 1 eé cymma. lNoHATnEe o0 HenpepbIBHOCTU DYHKLNNA.
HenpepbIBHOCTb (DYHKLMM B TOUKE U Ha NpomMexxyTke. CBOMNCTBA HEMPEPbIBHbIX
GYHKLMA.

Tema 5. CTeneHb n eé cBoucTBa.

KopHu HaTypanbHoW CTeneHu us 4ucna n ux cBovcTea. [oHATMe cTeneHn ¢

paumoHarnbHbIM MokasaTtenem 1 ee csounctea. CTeneHn ¢ OenCTBUTENbHBIMU 12
nokasarensamMm 1 ux ceonctea. [peobpasoBaHue BbIPaXKEHWUI, COgepKalumx pagukanbl.

Tema 6. llorapudmbl 1 nx cBoncTBa.

Onpepernenve norapudma yucrna, cBomcTBa norapudmos. HaTypanbHbie norapudmebl. 14

HecstnyHble norapudpmel. OcHOBHOE norapudmuyeckoe ToxaecTso. [paeuna
dencreun ¢ norapudpmamu. lNepexodq kK HOBOMYy OcHoBaHuto. [peobpasoBaHne U
BbIYMCIEHME 3HAYEHWUI NOrapudMNYECKMX  BbIPKEHWUNA.

Tema 7. NokasaTenbHasa, norapucdmuyeckaa u crteneHHas cyHKUMU, UX
cBoncTBa U rpadukm.

MoHsATMEe nokasaTenbHoW yHKLMK. OBracTb onpeaeneHusi, MHOXXECTBO 3HaYeHUN
dyHkumm. CBoncTBa (PYHKLMN: MOHOTOHHOCTL. [1oCTpoeHre rpadhuka nokasaTeribsHOn
PYHKUMM MpY pasnnYHbIX OCHOBaHUsiX. [peobpasoBaHus rpacdukoB: napannenbHbIi 16
nepeHoc, CUMMETPUsi OTHOCUTENBHO OCEer KOopAuHAT M OTHOCUTENBHO Havarna
KoopaMHaT, OTHOCUTEMNbLHO MPSIMOM Y = X, PacTsKEHWe M CkKaTue BOONb OCEN
koopamHat. Obractb onpenerneHns, MHOXECTBO 3HaYeHUI CTENEHHON hyHKLMN.
Ceonctea (hyHKUMW: YETHOCTb, HEYETHOCTb, BO3pacTaHue, yobiBaHue. [ocTpoeHue
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Bblgensiemoe Bpems

(4achbl)
HanmeHoBaHue n cogepxaHue Tem n opM KOHTPOns ) q§) 5 § q§) § %
2|38 8 82
o ®o| ®o
rpadmka CTeneHHonM yHKLMU B 3aBUCUMOCTW OT nokasatensi creneHw. MNMoHsTne
norapudmmnyeckon dyHKuMM. CBOMCTBa OYHKLUN. MocTpoeHue rpacbuka
norapudMmnyeckon yHKUMM NpY  pasnuyHbiX OCHOBaHWAX. [NpeobpasoBaHus
rpacrkoB: napannenbHbli NePeHOC, CUMMETPUSI OTHOCUTENBHO OCEN KOoopAMHAT U
OTHOCUTENMbLHO Hayana KoopauHaTt, OTHOCUTENbHO MPSAMOWM Y =X, pacTsKeHue U
cxaTne BAOMb OCEW KoopAuHar.
Tema 8. NokasaTenbHble U norapudmMmuyeckue ypaBHEHUSI U HepaBeHCTBa
lMpeobpazoBaHre 1 BbIYMCIIEHNE 3HAYEHWIA MOKA3aTENbHbIX BbIPaXKEHWUNA.
MokasaTenbHble ypaBHeHMSA. Cnocobbl peLleHns MPOCTENLLNX U CBOOSALLMXCS K HAM
nokasaTtesnbHbIX ypaBHEHWI (pasfoXXeHNe Ha MHOXMWTENW, BBEAEHNE HOBbIX
Heun3BeCTHbIX, rpacduyeckui meton). NokasateneHble HepaBeHcTBa. PelueHve o

NPOCTENLLNX NOKa3aTenbHbIX HepaBeHCTB. cnonb3oBaHne CBOMCTB U rpadnkos
PYHKUMA NPU peLleHMn ypaBHEHWA M HepaBeHCTB Jlorapnpmunyeckne ypaBHEHUS.
CnocoBbl peLleHns NMPOCTENLLNX N CBOAALUMXCA K HAM JTOrapudMUYECKUX YpaBHEHNN.
Jlorapndmmnyeckne HepaBeHCTBa. PelleHne npoctenwmx  norapumMmnyecknx
HepaBeHCTB. [TpyMeHeHne OCHOBHOrO norapupmMnMyeckoro ToxgecTsa Npu peLleHun
NPOCTENLINX ypaBHEHW. CUCTEMbI NOrapupmMmM4eckmx ypaBHEHUN.

TekywWwmm KOHTPOIb (YCTHbLIN ONPOC, KOHTPOJIbHbIE PaboThl, NpOBepkKa
AOMaLlHero 3agaHus)

KoHcynbTauus

MpomexyToyHasa atTecTauus no aucumnnuHe (KoHTponbHas paborTa,
NoAroToBKa K 3K3aMeHY)

UTtoro 1 cemecTtp 126
Tema 9. HayanbHble NOHATUA cTepeomeTpuu. BzammHoe pacnonoxeHue
NPAMBbIX M NMOCKOCTEN B NPOCTPaHCTBE.

MpeameT 1 3agaun crepeomeTpun. OCHOBHbIE NMOHATUSA CTEPEOMETPUN: TOUKA, NpsiMas,
NNOCKOCTb. AKCMOMbI CTEPEOMETPUN U CNEACTBUA U3 HUX. B3anmMHoe pacnonoxeHue
OBYX NpsAMbIX B npocTpaHcTse. [oHATMe ckpelumBatowmnxcsa npsamblx. MNMpusHak
ckpewumBatowmxcs npsamblx. NapannensHoCcTb NpsMOM M NNockocTw. MNMpusHak
napannensbHOCTM NPSAMOM M NNOCKOCTU. MNMoHATME napannenbHbIX M0CKOCTEN.
MpusHak napannenbHOCTM ABYX nrockocTen. CBOMCTBA napannenbHOCTU
nnockocTten. NMoHATME napannenbHOro npoekTupoBaHusa. CBoncTBa
napannensHoro NPOEKTUPOBAHMA M UX MpUMEHeHue Ansa m3obpaxeHus duryp B
ctepeomMeTpun. OpToroHaneHoe npoekTupoBaHue. 'eomeTpuyeckne
npeobpa3oBaHUs NPOCTPaHCTBA: NaparienbHbI NepeHoc, CUMMETPUS
OTHOCUTENBLHO NIOCKOCTU. [MOHATME NepneHAVKYNSPHbIX NPSAMbIX B NMPOCTPAHCTBE.
Mpu3Hak nepneHanKynapHOCTU NPSMOW U MMOCKOCTU. Teopema O npsiMoWn,
neprneHavKynsapHon nnockocTu. MNoHATNE pacCTOSAHMA OT TOYKM A0 MNIOCKOCTMW.
CeoKncTBa NeprneHauKynsapHOCTU MPsSMOM U MNJIOCKOCTU

Tema 10. [iByrpaHHble yrnbl.

MoHsaTMe nepneHOuKynsipa M3 TOYKM K MITOCKOCTMW; HAKIMOHHOW, MPOBEAEHHOW U3
TOYKM K MIOCKOCTWU; OCHOBAHUSA HAaKIMOHHOW; NPOeKunn HaknoHHou. OnpeaeneHue
OBYrpaHHOro yrrna v ero CBOWCTBa. Yronl Mexay npsMon M NrocKocTbio. MoHaTune
nepneHavKynsApHbIX MAockocTen. [Npu3Hak nNepneHamMKynAapHOCTU MITOCKOCTEN. YTon
MexXgy NNOCKOCTAMMW.

Tema 11. MHOrorpaHHuKuU

[MoHsATME O reomMeTpMYECKOM Tere 1 ero NoBepxHOCTU. BepwunHbl, pébpa, rpaHu
MHororpaHHuka. PassépTka. MHororpaHHble yribl. Beinyknble MHOrorpaHHuKU.
Teopema Jwnnepa. Npuama. MNMpsmaa n HaknoHHas npuama. MNpaBunbHas npusma.
Mapannenenuneg n ero ceovictBa. Kyb. MNnowaab nonHo n 6okoBown
noBepxHOCTM npuambl. CummeTpun B Kybe, napannenenvnege, npuame. CeyveHns
Kyb6a, npuambl. NMupamnga. MNpasunbHas nupamuaa. YceyéHHasa nupamuaa.
TeTpasap.

Mnowapb NonHoW M BGOKOBOW MOBEPXHOCTM Nupamuabl. CUMMeTpun B nupamuge.
CeyeHnsa nupamugbl. MNpegcTaBneHne O MpaBUITbHBIX MHOFOrpaHHUKax
(TeTpasap, ky0, okTasap, AoAekasap, nkocasap) O6vém n ero mameperve. Ceoictaa
06bemoB. O6bEM KybGa, NpsiMoyronbHoro napannenenvnega. O6bEmM npuambl u

12

10
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HaumeHoBaHuWe 1 cogepxkaHue TeM U opM KOHTPONs

Bblgensiemoe Bpems

(4achbl)

o4yHoe
oby4eHve

OYHO-
3a04HOE

obyueHve
3a04HOE

oby4eHune

nmpammabl

Tema 12. Tena BpalieHuUs

lMoBepxHOCTL BpalleHusi. Teno BpaleHus. LiunmHap u KOHYC. YCEYEHHbIN KOHYC.
OcHoBaHue, BbicOTa, 6oKOBasi NMOBEpPXHOCTb, obpasytoLlas, pa3séptka. OceBble
CeYeHnss U ceyeHus, napannenbHble OCHOBaHuo. [nowans NOBEpPXHOCTU
umnuHapa, koHyca. Wap v cipepa. BsanmHoe pacnonoxeHne nnockocTen u wapa.
KacartenbHas nnockocTb K ccpepe. MNnowaas noBepxHocTv wapa. O6bEM LmnuHapa
n KoHyca. ®opmyna ob6béma wapa. Nogobue ten. OTHOWeEHUS nnowanen
NnoBepxHOCTEN N 0OBEMOB MOJOGHBLIX Ten.

14

Tema 13. ToxaecTBeHHble npeobpa3oBaHUsA

PagnaHHoe uamepenve yrmoe v ayr. COOTHOLIEHWS Mexay rpagycHOM U pagunaHHON
mMepamu yrna. CHHYC, KOCWMHYC, TaHIeHC, KOTaHreHc uucna. TpuroHoMeTpuyeckue
PYHKLMM YMCITOBOrO apryMeHTa, 3HaKu1 MX 3Ha4YeHn no 4etBepTaM. COOTHOLLEHUS MeXay
TPUIOHOMETPUYECKUMI (PYHKLMAMN OaHOTO aprymeHTa. Popmynbl npusegeHus. CuHyc,
KOCMHYC M TaHreHC CyMMbl W pasHOCTM [AByX yrnoB. [peobpasoBaHus CymMm
TpUroHoMeTpudecknx pyHKkUMA B npousBedeHus. [lpeobpasoBaHne npounssegeHni
TPUroHOMETPUYECKUX OYHKUMA B CyMMbl. CMHYC M KOCMHYC  OBOWHOro  yrna.
®dopmyrnbl MOMOBUHHOTO aprymeHTa. BoipaxeHne TpUroHoMeTpu4ecknx qyHKLMN
yepes TaHreHC MONMOBMHHOrO  aprymeHTta. [lpeobpasoBaHus  NpoCTEnLIMX
TPUrOHOMETPUYECKMX BbIPAKEHWA.

14

Tema 14. CBorcTBa M rpachmkym TPUrOHOMETPUYECKUX U OOpaTHbIX
TPUrOHOMETPUYECKUX (PYHKLUN

MoHsATMe TpuroHomeTpmyeckon cyHkumn. Obnactb onpeaeneHnsi, MHOXeCTBO
3Ha4YeHUn. YETHOCTb N HEYETHOCTb TPUTOHOMETPUYEckon cyHKumK. Mepuog
dyHKUMK, nepnognyeckas yHkums. CBoricTBa YHKUMI Y=SinX, y=C0SX, Y=tgx,,
y=ctgx. lNocTpoeHune rpacmkoB TpUroHoMeTpudecknx ¢yHkumi. MNpeobpasoBaHus
rpacuKoB: napannenbHbIi NepeHoc, CUMMETPUS OTHOCUTENBHO OCer  KoopauHaT r
OTHOCUTEMNMbLHO Hayvana KoopAauHarT, pacTsXeHWe W oxaTue BAOMb OCel KoopauHar.
MoHsaTMe oBpaTHbIX TPUrOHOMETpUYECKNX (YHKUMI. HaxoxaeHne 3HayveHun
06paTHbIX TPUTOHOMETPUYECKMX DYHKLIUIA.

Tema 15. TpuroHoMmeTpruyeckme ypaBHEHUA U HepaBeHCTBaA.

lMOHATME TPUTOHOMETPUYECKOTO YpaBHEHUS U HepaBeHcTBa. Popmynbl Ans
peLleHns MPOCTENLLNX TPUTOHOMETPUYECKMX YpaBHEHWI. PelieHne
TPUTOHOMETPUYECKUX HEPABEHCTB C MOMOLLbI0 TPUFOHOMETPUYECKOTO Kpyra.
ApPKCUHYC, apKKOCUHYC, apkTaHreHc 4yucna. OCHOBHble MeTOAbl peLueHus
TPUTOHOMETPUYECKUX YPaBHEHWI: Pa3fNOXeHNe Ha MHOXMUTENW, 3ameHa
HEN3BECTHOrO. YpaBHEHMS, CBOASALLMECS K MPOCTENLLMM C MOMOLLbIO
TPUrOHOMETPUYECKUX OPMYII.

18

Tema 16. NpoussoaHaa dyHKUUMU

MpounssogHas. lMoHATME O npoum3BoAHOM  DYHKUMM, €€ reoMeTpuyecKuin wu
dU3NYEeCKMn CMbICN. YpaBHeHNe KacaTenbHoW K rpaduky dyHKuun. NMponssogHble
CYMMbl, NPOW3BEAEHUA W YacTHOro pAByX @yHKuM. [lpomnssogHas cTeneHHon
dYHKUMM C HaTypanbHbiM Mokasatenem. [lpousBogHas TPUrOHOMETPUYECKMX
dyHKkumn. pomsBodHble MOKaszaTenbHOW, norapnuMmyeckon u  0bpaTHbIX
TpUroHomeTpuyecknx QyHkumin [paBuno AnddepeHUNpoBaHNS  CMOXHOW W
obpaTtHon yHKUMK. BTopas nponsBogHas u e€ dnan4eckuin CMbIC.

16

Tema 17. UccnepoBaHue (pyHKLUNA C NOMOLLLIO NMPOU3BOAHON.

MpuaHakn Bo3pacTaHusa n yobiBaHWsa pyHKUUKN. DKCTpeMyM dyHKUMK. ccnenoBaHve
PYHKUUN Ha IKCTPEMYM. BbinyknocTb 1 BOrHYTOCTb rpaduka yHKUUKN. TOYKK
nepernba. Hambonbluee M HaMMeHbLLee 3HaYeHEe YHKLUN HA MPOMEXYTKE.
HaxoxgeHne HandornbLUero 1 HAMMEHbBLLENO 3HAYEHUI PYHKLUKN C MOMOLLBHO
nponssogHon NprmeHeHne NPon3BoAHON K MOCTPOEHUIO rpaddmKoB OYHKLUK
HaxoxgeHne ckopocTu Ans npouecca, 3afaHHoro opMynon u rpadoukom.
lMpymeHeHne npoM3BOAHOM AS1S UccredoBaHna pearnbHbIX U3NYecKux npoLeccoB
(HaxoXxOeHWst CKOPOCTU HEPABHOMEPHOTO ABWKEHWS, CUIbl NEPEMEHHOIO TOKa,
NMHEMHON NJIOTHOCTN HEOAHOPOAHOIO CTEPXHA U T.4.)

12

Tema 18. NepBooGpa3Haa u HeonpeaenéHHbIA UHTErpan

10
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HaumeHoBaHuWe 1 cogepxkaHue TeM U opM KOHTPONs

Bblgensiemoe Bpems
(4achbl)

o4yHoe
oby4eHve
0OYHO-
3a04HOEe
obyueHve
3a04HOE
oby4eHune

OnpeneneHne nepsoobpasHon. OCHOBHOE CBOWCTBO NepBOOOPa3HOMN.
MpaBuna HaxoxaeHus nepBoobpasHbiX. HeonpegenéHHbIn nHTerpan u ero
CBOWNCTBA.

Tema 19. OnpegenéHHbIN MHTerpan.

OnpenenéHHbi MHTerpan n ero reoMmeTpuyecknii cmoicn. OCHOBHbIE CBOWCTBA
onpeenénHoro nHterpana. Cnocobbl BelYUCIIEHUSA ONpeaenéHHOro uHTerpana.
BbluncneHve nnowagen nnockMx uryp ¢ MOMOLLLIO OnpeaeneHHoro nHTerpana.
dopmyna HbloToHa —JlenbHuua. MpunoxeHne MHTerpana K pelieHuio 3agad.
[Mpumepbl NpUMEHEHU MHTerpana B u3MKe U reoMeTpun.

16

Tema 20. AneMeHTbl KOMOUHATOPUKN.

OCHOBHbIE MOHATMSA KOMOUHaTOpPUKK. 3agadn Ha MOACYHET 4Yncha pasmeLleHun,
nepectaHoBOK, codeTaHun. Nepebop BapmaHTOoB. Popmyna GuHOma HbloTOHa.
CsowictBa 6vHOMMHanNbHbIX KoadduumeHToB. TpeyronbHuk lMackans.

Tema 21. dnemMeHTbl TeOpUU BEPOATHOCTEN

CobbITHe, BEPOSATHOCTb, CITIOXKEHNE N YMHOXEHWE BEpPOATHOCTEW.

lMoHsaTMe O HesaBMCUMOCTM COBLITMI. lucKpeTHas cnyyYamHas Benu4yuHa, 3aKOH
eé pacnpegeneHus. YucnoBble XapakTepUCTUKM OUCKPETHOW CryyYyanHomn
Benu4yuHbl. [loHaTne o 3akoHe BonbLIMX Yucen.

Tema 22. 3nemMeHTbl MaTeMaTU4YeCKOM CTaTUCTUKM.

MpeacTtaBnenne gaHHbIX (Tabnuubl, gnarpammel, rpadmku), reHepansHas
COBOKYMHOCTb, BblbOpKa, cpegHee apudmeTnyeckoe, meamaHa. NoHATME O
3ajadyax maremaTu4eckon CTaTUCTUKM.

Tema 23. BeKTopbl Ha NIIOCKOCTM U B MPOCTPAHCTBE.

lMoHATNE nNpsAMOYronbHOM OEeKapTOBOW CUCTEMbl KOOpAuMHAT Ha MiOCKOCTM U B
npocTpaHcTBe. PaccTtosiHme mexay Touykamu, KoopauHaTbl cepeauHbl OTpeska.
lMoHsATME BeKTopa Ha MMOCKOCTW M B NPOCTPaHCTBE. [IMHa HEeHyNneBOro BeKTopa.
KonnuHeapHble BekTopbl. CoHanpaBreHHble BeKTOpbl. [1pOTUBONONOXHO
HanpaBreHHble BeKTopbl. PaBeHcTBO BekTOopoB. OTKNaabiBaHWE BEKTOPA OT JAHHOM
Toykn. Cymma OByx BeKTOpoB. [NpaBuna crnoxeHus BekTopos. [paBuno
TpeyronbHUKa CnoXeHusi AByX BEKTOPOB. [1paBuno napannenorpaMmmMa CrnoxeHust
OBYyX BekTopoB. CyMMa HECKONbKUX BEKTOPOB. BbluntaHmne BektopoB. CrnoxeHue 1
BblYMTAHME BEKTOPOB. YMHOXEHME BEKTOPA Ha Ymcno. NpumMeHeHne BEKTOPOB K
pelleHunto 3agad. CpegHasa nuHusA Tpaneumun. PasnoxeHne Bektopa no AByM
HEKOJIIMHEAPHBLIM BEKTOpaM. Yron Mexay ABYMS BEKTOpaMw.

10

Tema 24 [lecTBMA Hag BeKTOpamu.

KoopaunHaTtbl BekTOpa. Popmyrna pacCcTosiHUA Mexay AByMms Todkamu. [pasuna
OecTBUA  HaO ~ BeKTopamu, 3ajaHHbIMM  kKoopAuvHaTamu. Popmynbl  Ans
BbIYMCMEHUSA ANVHbLI BEKTOpa, yrna Mexay BeKTopamu, PacCTOSHUA Mexay OBYMsi
Toykamu. [lpoctenwme 3apgaum B koopauHaTax. CkanapHoe npoussefeHue
BEKTOPOB. YpaBHEHWE NUHUM Ha MMOCKOCTU. YpaBHEHUE OKPYXHOCTWU. YpaBHeHue
NpsiMON. YpaBHEHME MNNOCKOCTU

Tekywmn koHTponb (YCTHbIN onpoc, Aoknaa, npe3eHTauus, KOHTponbHas
paboTta, AoMaluHee 3agaHue)

14

KoHcynbTauum
MpomexyToyHas aTTecTauus nNo gUcuMNInHe (NOAroToBKa K 3K3amMmeHy)
Utoro 2 cemecTp

BCEIO:

3. TEMATUYECKWUA NJIAH
3.1. Ilekuunm, ypoku

196
322

Homepa O4yHoe oby4eHune O4HO-3a04HOE 0ByyeHne 3aoyHoe obyyeHune

n3yv4yaemMblx TemM

Homep O6bem Howmep O6bem Howmep
cemecTpa (vacbl) cemecTpa (vacebl) cemecTpa (4acbl)

O6bem

Beenenue 1 2

Tema 1. 1 6

POa OYI1 01.04 MaTtematuka
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Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 0by4YeHne 3ao4Hoe oby4yeHne
“3yyaembix TeMm cg'nfgc‘?f)a ((?S::‘;' Cg'MOg';F;a %Zzeb:\;l C;V?gl;z ] (()Lgtebln;l
Tema 2. 1 12
Tema 3. 1 8
Tema 4. 1 6
Tema 5. 1 10
Tema 6. 1 12
Tema 7. 1 10
Tema 8. 1 18
Bcero 1 cemecTtp 84
Tema 9. 2 10
Tema 10. 2 6
Tema 11. 2 8
Tema 12. 2 12
Tema 13. 2 12
Tema 14. 2 6
Tema 15. 2 14
Tema 16. 2 14
Tema 17. 2 8
Tema 18. 2 8
Tema 19. 2 10
Tema 20. 2 4
Tema 21. 2 4
Tema 22. 2 4
Tema 23. 2 6
Tema 24. 2 4
Bcero 2 cemecTp 130
BCEIO: 214

3.2. MpakTnyeckne 3aHATUA, CEMUHAPbI

Homepa
n3yyaembix
Tem

HanmeHoBaHue

OuyHoe 06y4eHne

OuyHo-3a04HOE
obyyeHne

3ao4Hoe obyyeHne

n popma 3aHATUN

Obbem
(4achbl)

Howmep
cemecTtpa

Howmep
cemecTpa

O6bem
(4achbl)

O6bem
(4achbl)

Howmep
cemecTtpa

Tema 2.

MpakTnyeckas pabota
«Cnocobbl  pelueHus
NNHENHbIX YpaBHEHUI U

HepaBEeHCTB»

Tema 3

MpakTnyeckasn pabota
WccnepgoBaHne cCBOWCTB

dYHKUMKN N0 rpaduky

Tema 7

MpakTuyeckas pabota
lMokasaTenbHas yHKUMA, ee
CBOMNCTBA U rpadounk

Tema 7

MpakTnyeckasn paborta
Jlorapudmuyeckas dyHKUMSA,
ee cBoncTBa 1 rpadmk

Tema 8

MpakTuyeckas pabota
PelueHne nokasaTenbHbIX U
norapumMmyecKmnx
ypaBHEHUA W HepaBEHCTB

Bcero 1 cemecTtp

10

Tema 12.

MpakTnyeckasn pabota
Bbluncnexdne nnowagen
NOBEPXHOCTU U 06BEMOB
MHOTOrpPaHHMKOB.
BbluncneHne nnowagen
NMOBEPXHOCTEN U 0OBEMOB
LUMIMHOpPA, KOHyca U Lwapa.

Tema 13.

MpakTnyeckasn paborta

2 2
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OuyHo-3a04HOE

3.3. labopaTopHble 3aHATUA
He npedycmompeHo

4. KYPCOBOE NPOEKTUPOBAHUE

He npedycmompeHo

M;agee'aablx HaVIMeHOBaHVIe‘ O4yHoe 06y4eHne 0ByueHme 3ao4Hoe oby4eHne
Tem 1 hopmMa 3aHATUN Homep Obbem Homep Obbem Howmep Obbem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTtpa (yachbl)
«lMNpeobpasoBaHus
TPUrOHOMETPUYECKUX
BbIpaXXeHUN»
MpakTnyeckasn pabota
Tema 17. WccnepoBaHne yHKUMI C 2 2
NMOMOLLIbIO NPOU3BOLHON
MpakTnyeckasn pabota
Tema 19. HaxoxaoeHune nnowagen 2 2
KPUBOJIMHENHbIX Tpaneuunn
MpakTnyeckasn pabota
Tema 20. | «[MpocTeiniumne 2 2
KOMOUWHATOPHLIE 3ada4n»
Bcero 2 cemecTp 10
BCEIO: 20

5. POPMbI TEKYLLEIO KOHTPOJ1A YCNEBAEMOCTU OBYYAIOLWEIOCA

Homepa Tewm, ®dopma OuHoe obyyeHue OuHo-3304HOE 3aoyHoe obyuyeHne
o KOTOpbIM obyyeHne
npoBoamuTCA KOHTPOIA H H H
Y omep Kon-Bo oMep Kon-Bo omep Kon-Bo
KOHTPOIb 3HaHU1 cemecTpa cemecTpa cemecTpa

1-8 KonmpornbHas paboma 1 4

6-8 YcmHbil onpoc 1 2

1-8 JomawHsis paboma 1 8

9-24 KoHmpornbHas paboma 2 6

9-24 JomawHsis paboma 2 12

9-24 YcmHbil onpoc 2 10

9-24 Joknad, npeseHmauyus 2 10

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLIEIOCA

OuyHoe 06yyeHne

Oy4Ho-3a04HOE

3aoyHoe oby4veHne

Buabl camocTosTenbHoM paboTbl obyyeHve
obyyatoLerocs Homep O6bem Homep OGbem Homep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TeopeTU4eCKOro Matepmana 1 10
[MoAaroToBKa K NPakTUYECKMM 3aHATUSM 1 6
BbinonHeHne gomallHnX 3agaHum 1 10
lNoarotoBka K 3Kk3aMeHam 1 2
Bcero 1 cemecTtp 28
YCBOEHME TeopeTU4ECKOro Matepmana 2 14
[MoAaroToBKa K NPakTUYECKUM 3aHATUSAM 2 10
BbinonHeHne gomallHnX 3agaHum 2 16
BbinonHeHne y4ebHo- nnm HayyHo- 5 8
ncenegoBaTtenbCkux paboT
lNoarotoBka K 3Kk3aMeHam 2 2
Bcero 2 cemecTtp 50
BCEIO: 78
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7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. XapaKkTepucTUKa BUAOB U UCNONb3YEMbIX aKTUBHbIX U MHTEPaKTUBHbIX (hOpM 3aHATUMN

O6bem 3aHATUN B
AKTUBHbIX N
NHTEePaKTUBHbIX
dopmax (4achbl)
V|CI'IOJ'Ib3yeMbIe aKTUBHbIE
N MHTEPaKTNBHbIE (DOPMbI o] 0 Q| 0 @
KpaTkasa xapaktepucTuka Buga 3aHaTum g % g Q ?, Q ?,
[¢] ® 05| ® 0o
Nekuun, ypoku: MpobnemHas nekuus, 150
Jlekumun obecneumBaloT TeopeTU4ECKOe U3yyeHne KOMOWHUPOBaHHbIV YPOK,
OucumnnuHel. Ha nekumnsax nanaraTcs OCHOBHbIE pa3bop KOHKPETHbIX
MOHSATUS: YUCINOBOW MOCNeaoBaTenbHOCTH, Npedena, | CUTyauui, nekuus-
nokasaTenbHOW, NorapudmMuU4eckon n cTeneHHom npeseHTauus
YHKUNIA, TPUTOHOMETPUYECKUX PYHKL MM,
NPON3BOLHOW U ee MPUNoXeHus, nepeoobpasHo,
CTEPEOMETPUUN, KOMOUHATOPUKN, TEOPUK
BEPOSATHOCTH.
MpakTuyeckne 3aHATUS, CEMUHAPbI: Mownck BapnaHTOB peLLeHnin 10
Ha npaktunyecknx 3aHsaTuax obyvatowme ncenegyoT 3agad, npeseHTauun
YHKUUN N CTPOST rpadhmkn, oBNageBatoT HaBblkamu AOMaLLUHero 3agaHus,
peLUeHns ypaBHEHUIN U HEPABEHCTB, BbIYUCNSAOT nenosasi urpa
nnowaan nnockmMx mryp ¢ NOMOLLbIO
nepBoobpasHoN, BbIYMCASIOT Nrowaan 1 obbemsl
Ten.
JlabopaTopHble 3aHATUSA:
He npegycmoTpeHsl
BCEIoO: | 160

7.2. BannbHO-peNTMHroBas CUCTEMA OLIEHUBaHUA yCNeBaeMOCTU U AOCTUKEHU ObyyvaroLmnXxca

I'Iepequb U napamMeTpbl ouleHnBaHnA BUAOB AeATeslIbHOCTU o6yqammeroca

Becosom
Ne Bup pesTensHocTi KOIPPULIMEHT Kputepum (ycrnoBus) HaumcneHusa 6annos
n/n obyvatowerocs 3HAYMMOCTH,
%

1. | AyautopHasi aKTUBHOCTb: e oceLleHne NeKUMIn U MPaKTUYECKNX 3aHATUI
noceLlyeHne fexkummn n 1 cemecTp — no 2 6anna Bcero 42 3aHATUA B
NPaKTUYECKUX 3aHATUN, ceMmecTpe, Makcumym 84 6annos
BbIMNOMIHEHNE NPaKTUYECKNX 2 cemecTp — no 1,2 6anna Bcero 65 3aHATUN B
paboTt ceMecTpe, Makcumym 78 6annos

10 e MpaBUIbHO BbIMOJIHEHHAs NpakTU4eckas
paboTta
1 cemecTp — no 3,2 6anna (Bcero 5 npakTnyeckmx
paboT), Mmakcumym 16 6annoB
2 cemecTp — no 4,4 6anna (Bcero 5 npakTnyecknx
paboT), Makcumym 22 6anna

2. | BbInonHeHMe KOHTPOIbHbIX e 3a MPaBUITbHO BbINOMHEHHYIO TEKYLLYIO
paboT, Be4eHne OnopHbIX KOHTPOMbHY0 paboTy
KOHCMNEKTOB 1 cemecTp — no 20 6annoB (BCEro 4 KOHTPOSbHbIX

30 paboTbl B ceMecTpe), Makcumym 80 6annos,;
2 cemecTp — no 10 6annos (BCero 6 KOHTPOSbHLIX
paboTbl B ceMecTpe), Makcumym 60 6annos,;
e 3a BefeHue OMOPHOro KOHCNeKTa no TemMam
POa QY 01.04 Matematuka Ctpanuua 10 u3 15



1 cemecTp — no 2,5 6anna (Bcero 8 Tem B
cemecTpe), makcumym 20 6annos.;

2 cemecTp — no 2,5 6anna (Bcero 16 Tem B
cemecTpe), makcumym 40 6annos.;

3. | BbinonHeHve gomalliHero 20 e 33 NpaBuUIIbHO BbINOJSIHEHHOE JOMaLLHee
3agaHus 3agaHve

1 cemecTp — no 12,5 6annos (Bcero 8 gomarlHmx
paboT B cemecTpe), makcumym 100 6annos.;

2 cemecTp — no 10 6annos (Bcero 10 gomMaLLHnX
paboT B cemecTpe), makcumym 100 6annos.;

4. | Cpava sk3ameHa/ e 6 3agaHui pabotbl no 15 6annoB 3a kaxabln,
KOHTPOnbHOM paboThbl 40 makcumym 90 6annos
e 1 3apaHue — 10 6annoB

NTOTI O (%): 100

I'IepeBo.q 6annbHOM WKanbl B TPaANUUNOHHYKO CUCTEMY OUEeHNBaHUA

Bannbl OueHKka No HOpMaTUBHOW LUKane
86 - 100 5 (oTnnyHO)

75 -85

61-7a 4 (xopoLuo)

51 - 60 3

40 -50 (yBoBneTBOpPUTENBHO)

17 -39

1-16 2 (HeyooBMNeTBOPUTENBHO)

0

8. OBECIMNEYEHUE ANCLUUMIIUHDbI

8.1. YuebGHasa nutepatypa

a) ocHoBHas y4yebHasi nutepaTypa

1. Kosnos B.B. MaTtematuka: anrebpa n Ha4ana mareMatu4eckoro aHanusa, reometpusi: y4ebnuk ans 10
knacca obueobpasoBaTenbHbIX opraHnsauuin. ba3osbi n yrnybnéxHein yposHu / B.B. Kosnos, A.A.
HukunTuH. - Mocksa : Pycckoe cnoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading - TeKCT: 9NEKTPOHHbIN.

2. Koznos B.B. Matematuka: anrebpa 1 Ha4ana matemaTtu4eckoro aHanmaa, reomeTpus: y4edHuk ans 11
knacca obueobpasoBaTenbHbIX opraHusauui. basoBbi u yrnyobnéHHbin yposHu / B.B. Kosnos, A.A.
HukuTuH. - Mocksa : Pycckoe croBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading - TeKCT: 3NEKTPOHHbIN.

3. AbgynnuHa, K. P. Matematuka : yq4ebruk ansa CIO / K. P. A6gynnuHa, P. I. MyxameTtanHosa. — Caparos :
MpodobpazosaHue, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — TeKCT : anekTpoHHbIN // Lindposon
obpasoBaTenbHbIv pecypc IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/99917.html — Pexum
JocTtyna: onsa aBTopuaup. nonb3oBarenemn

0) pononHuTenbHasa y4ebHasa nutepartypa

1. MewepsikoBa . . MatemaTuka. KoHcnekT nekuunm [ONEKTPOHHbIN pecypc]: yvyebHoe nocobue /
MeLepsikoBa r. n. — Cho.: crnerynTq, 2018.— 173 c.— Pexum gocrtyna:
http://publish.sutd.ru/tp_ext_inf_publish.php?id=20188, no naponio.
2. I'ycak, A. A. MaTtemaTtuka : nocobue-penetutop / A. A. lN'ycak, I. M. I'ycak, E. A. Bpniukosa. — 2-e n3g. —
MwuHck : Tetpanut, 2018. — 720 c. — ISBN 978-985-708-1-97-4. — TeKCT : 3NEKTPOHHbIN // DNEeKTPOHHO-
6ubnmotevHasa cuctema IPR BOOKS : [cainT]. — URL: http://www.iprbookshop.ru/88821.html . — Pexum
JocTyna: Ans asTopusnp. nonb3oBaTenen
3. NpyHWwnoH, N. 3. OnemeHTapHble OYHKLMM U uX rpadmkn : y4yebHoe nocobue / U. 3. MNpmHwnoH, A. C.
"PUHWNIOH. — ToMmck : TOMCKMI rocyaapCTBEHHbIN YHUBEPCUTET CUCTEM YNPaBieHNa U Pagno3neKkTPOHMKM,
2017. — 91 c. — ISBN 2227-8397. — TeKCT : 3NeKTPOHHbIN // ONekTpoHHO-6MbnnoTteyHas cuctema IPR

POa QY 01.04 Matematuka CtpaHuua 11 u3 15



BOOKS : [cawT]. — URL: http://www.iprbookshop.ru/72231.html. — Pexum pocTyna: ons asTOpU3MP.
nons3osarenem

4. Cukopckas, I'. A. Anrebpa n Teopusa yucen : yuebHoe nocobue ansa CMO /T, A. Cnkopckasa. — CapaTos :
MpodgobpasoBaHue, 2020. — 303 c. — ISBN 978-5-4488-0612-4. — TeKCT : 9NEKTPOHHbIN // DNEKTPOHHO-
6mbnmoteyvHas cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/91847.html. — Pexum
OOCTyna: Ans aBTopuanp. nonb3oBaTenen.

8.2. NepeyeHb y4yebHO-MeTOAMUYECKOrO Ob6ecnevyeHusi A4nsi CaMoCTosITeNbHOM paboThbl
oby4aloLmxcs No AUCLUNIINHE
1. bapseHoB, C. A. MatemaTuka : CynepTpeHWHr Ansi NOArOTOBKM K TECTUPOBaHMIO M ak3ameHy / C. A.
BbapeseHoB. — MuHck : TetpanuTt, 2018. — 112 ¢. — ISBN 978-985-7171-17-0. — TeKCT : aNeKTPOHHbIN //
OnekTpoHHo-6ubnmotevHasa cuctema IPR BOOKS : [cant]. — URL: http://www.iprbookshop.ru/88869.html
— Pexum gocTyna: ona aBTopuanp. nonb3oBaTenen
2. Martematuka. OpraHusauuss paboTbl CTYAEHTOB MO (POPMUPOBAHMIO BbIMUCIIUTENBHBIX HABbLIKOB
[OnekTpoHHbIN pecypc]: meToanyeckne ykasanus / Coct. Jlomoeckasa K.B. — CI16.: CrerynTp, 2018.— 22
c.— Pexum pgoctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=201876, no naponto.

8.3. NepeyeHb pecypcoB MHGOPMaALIMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobXxoAuMbIX AN OCBOEHUS AUCLNIIUHbI
1. O6pasoBaTenbHbIn MaTeMaTn4eckui cant [OneKkTpoHHbIN pecypc]. URL:
http://www.exponenta.ru/educat/links/I_educ.asp#0
2. NHTepaKkTMBHbIA CNpaBOYHMK MO anredpe, TPUroHOMETPUN, reomeTpun, usnke [ONEKTPOHHbLIN pecypc].
URL:. https://www.fxyz.ru/
3. CnpaBoyHMK MO maTtemaTtuke (apudmeTtuka, anrebpa, reomeTpus, TPUrOHOMETPUS) [SNEKTPOHHbIN
pecypc]. URL: http://maths.yfal.ru/
4. WUctopmss maTemaTukn. buorpacdumm Benvkux maTemaTuKoB [AnekTpoHHbIn  pecypc]. URL:
http://mathsun.ru/

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMNA, UCNOJIb3YyeMbIX NPU OCYLLEeCTBIIEHUHU
obGpasoBaTeNnibHOro npouecca nNo AUCUUNInHe, BKINOYasa nepevyeHb NporpamMmmMHOro o6ecne4vyeHms m
MH(OPMaLMOHHLIX CMPaBOYHbLIX CUCTEM (MpU Heo6xoanMocCTH)
MporpammHoe obecneyeHue:
1. Microsoft Windows 10 Pro;
2. Office Standart 2016.

8.5. OnucaHme matepmanbHO-TEXHUYECKOMN 6a3bl, HEOGXOAMMOW ANs OCYLIECTBIEHUSA
obpa3oBaTenbHOro npouecca no AUCLMNINHe

1. CtaHgapTHO 0b0opyaoBaHHbIA KAOMHET MaTemMaTuku,

2. BnoeonpoekTop ¢ 3KpaHoM,

3. KomnbtoTep,

8.6. UHble cBegeHUA u (UnNn) maTepuansl
1. MnakaTtbl ¢ popmynamm n rpadnkamm

9. ®OH[ OLLEHOYHbIX CPEACTB AN NPOBEOEHUA NPOMEXYTOYHON
ATTECTALUUMN

9.1. OnucaHue nokasarernemn, OLLeHOYHbIX CPEACTB, KOUTEPMEB U LUKaN OLleHMBaHUS KOMNETEHL N
9.1.1. NokasaTenu oueHNBaHUS KOMNEeTEeHLUN N OLleHOYHbIe cCpeacTBa

MpenctaesnexHne
Koabl HanmeHoBaHue OLEHOYHOro
KoMMeTeHLUUn . OLIEHOYHOro cpeacTBa B poHae
[NokasaTenu oueHMBaHUSA KOMNETEeHLUN y
cpenctea YMK umknoson
KoMmnccum
HOK 2 [okasbiBaeT Teopemsbl. VicnonbayeT Bonpochbl ans MNepeyeHb
HecTaHOapTHbIE CNOCOObI peLleHus YCTHOIO BOMPOCOB MO
3agad. NccnepyeT yHKUMN C NOMOLLbIO cobecenoBaHus; ancuunnune (15
Npou3BogHOWN N CTPOoUT rpaduk. Pewaet BOMPOCOB).
nokasartenbHble, norapudmMmmyeckme n 3apgaum no
TPUroHOMEeTpUYECKUE ypaBHEHMUS U ANCUMNNuHe BapuaHTbl 3agady no
HepaBeHCTBa. OVCcUMnnuHe
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9.1.2. OnucaHue WKan u KpUTEepUeB oLeHNBaHUS C(POPMUPOBAHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnBaHnsi cchopMUpPOBaHHOCTM KOMMETEHLIMIA
Bannbl | TpagMUMOHHON
LKane YcTHoe cobecefoBaHune lMucbmeHHas paboTta
. - KpuTtuyeckoe n pasHOCTOpOHHEE
MonHbIA, uMcYepnbiBaOLWUA  OTBET,
N paccMOTpeHUe BOMPOCOB,
ABHO [AEMOHCTpUpyOWNA  rnybokoe -
CBUOETENLCTBYIOLLEE O 3HAYNTENBHON
NoHMMaHWe npegMeTa M  LUMPOKYH N
- camocTosiITenbHOM paboTe ¢
5 3apyavuMio B OLEHMBaeMoOn obnactu.
86 - 100 o o MCTOYHMKaMK. KauecTBO MCnonHeHus
(OTAMYHO) Kputnueckun, opurmHaneHbIn noaxon,
BCEX 3MIEMEHTOB 3a4aHus NOMHOCTbI0
K maTtepuany.
COOTBETCTBYET BCEM TpeboBaHNAM.
YuuTtbiBaloTCs 6annsbl,
YuutbiBaloTCcA 6annbl,
HakonmneHHble B Te4eHue cemecTpa.
HaKomnJieHHbIe B Te4eHUe cemecTpa.
Bce 3agaHHble BONpPOCHlI OCBELLEHbI B
o o Heobxognmon nosiHoTe n c
OTBET NOMHbIW, OCHOBAHHbBIN Ha
TpebyemMbiM  kayecTBOM.  Owwmnbkn
npopaboTke Bcex 0bs3aTenbHbIX
OTCYTCTBYIOT. CamocTosaTenbHas
MCTOYHMKOB MHopMaunn. MNoaxon K
_ pabota npoBegeHa B LOCTAaTOYHOM
mMaTepuany OTBETCTBEHHbIW, HO
75 _ 85 _ ob6beme, HO OrpaHM4MBaeTCsl TOJbKO
- CTaHOapTHbIN.
OCHOBHbIMHU pEKOMEH0BaHHLIMM
YuutbiBaloTCs 6annbl,
WCTOYHUKaMN MHGOpMaLInK.
HakonJeHHble B Te4eHne cemecTpa
4 YuutbiBaloTCA 6annsbl,
(XOpOLLO) HakKonJieHHbIe B Te4eHUe cemecTpa.
OTBeT cTaHAapTHLIN, B LLENOM PaboTta BbinonHeHa B COOTBETCTBMM C
KayeCTBEHHbIN, OCHOBaH Ha BCEX 3agaHveM. Mimetotca otaenbHble
06sa3aTeNbHbIX UCTOYHMKAX HEeCYLLeCTBEHHbIE OLLUMOKN Unn
uHdopmauuu. MpucyTcTeyOT OTCTyNNeHus ot npasun oPopmneHns
61 — 74 Hebonblune nNpobenbl B 3HaHWAX unu | paboTbl.
HECYLLIECTBEHHbIE OLLMOKN. YuutbiBaloTCcA 6annbl,
YuuTtbiBaloTCcs bannbl, HaKoMMeHHbIe B TEYEHUEe cemecTpa.
HaKoNJIeHHbIE B TE4YEHUE cemMecTpa.
OTBET BOCNPOM3BOANT B OCHOBHOM 3apaHve BbINOMHEHO NOMTHOCTBLIO, HO B
TONbKO NEKLMOHHbIE MaTepuansl, 6e3 | paboTe ecTb OoTAENbHbIE
CaMOCTOATENbHON paboThl C CYLLLECTBEHHbIE OLLINOKM, MO
peKoMeHOO0BaHHON NuTepaTypon. KayecTBO npeacTaBneHus paboThbl
JdemoHCcTpupyeT noHMMaHune Hu3Koe, Nnbo paboTa npeacTasneHa ¢
npegmeTa B Uenom, 6e3 yrnybneHus onosgaHunem.
51-60 B Aetanu. NpucytcTeyioT YuutbiBatoTcsa 6annsbl,
CYLLIECTBEHHbIE OLLIMGKM nnn Npobernbl | HakonfeHHble B TeYyeHue ceMmecTpa.
B 3HaHMSAX NO HEKOTOPLIM TEMAM.
3 YuutbiBaloTCcA 6annbl,
(y,D,OBJ'IeTBO- HaKonJieHHble B Te4eHue ceMecTpa.
PUTENBHO) OTBeT HenorHbIN, OCHOBaHHbI 3afaHue BbIMNOMHEHO MOHOCTLIO, HO C
TONbKO Ha NEKUMOHHbIX MaTepuanax. | MHOroYMCNEHHbIMU CYLLECTBEHHBIMM
Mpu NOHUMaHWKM CyLLHOCTM NpeaMeTa | owmnbkamu. Mpu 3TOM HapyLleHbI
B LIENOM — npaeuna oOpPMIIEHUST UITN CPOKM
CyLLleCTBEHHbIE OWNBKM unu npobenel | npeacTtaBneHns padoTol.
40 — 50 B 3HAHWAX cpasy MO HECKOJTbKUM YuutbiBaloTCcA 6annbl,
TemaM, He3HaHue (MyTaHuLa) BaXKHbIX | HAaKOMJIeHHbIe B Te4YeHUe ceMecTpa.
TEPMUHOB.
YuuTtbiBaloTCca 6annol,
HaKonJieHHble B Te4eHue cemMecTpa.
HecnocobHocTb 0TBETUTL Ha Bonpoc | OTCyTCTBME OOHOIO UM HECKOSMBbKNX
6e3 nomoLLM ak3ameHaTopa. 006s3aTeNbHbIX ANIEMEHTOB 3aaHNs,
HesHaHune 3HauMTenNbHOM YacTu nnBOo MHOTOYUCTEHHbIE TPYyOble
17 -39 2 NPUHLMMNMANbHO BaXXHbIX 3fIEMEHTOB owmnbkn B pabote, nnbo rpyboe
(HeynoBneTBO- | AUCLMNMHBL. MHOrouncneHHble HapyLleHne npaBun oOPMIEHUST UIK
pUTENLHO) rpybblie owmnbku. CpOKOB npeacTaBneHus paboThbl.
He yuuTtbiBatoTCca 6annsil, He yuuTtbiBaloTCa 6annbil,
HaKonJieHHbIe B TeYEeHMEe CeMecTpa. | HaKonneHHbIe B TeYeHUe cemecTpa.
1-16 HenoHnmaHue 3agaHHOro Bonpoca. CopgepxaHve paboTbl MOMTHOCTbLIO HE
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HecnocobHocTb cdhopmMynupoBaTh
X0TH Obl OTAENbHbIE KOHLenumum
AVCUWNITNHBI.

He yuutbiBaloTCA 6annbi,

HaKonrneHHble B Te4eHne cemMmecTpa.

COOTBETCTBYET 3afaHMuIo.
He yunTtbiBatoTCa 6annbi,
HaKonneHHbIe B TeYeHue ceMecTpa.

MonbITka cnucbiBaHs,
NCNOoJ1b30BaHUA Hepa3peLUEeHHbIX
TEXHUYECKUNX yCTpOVICTB mnn
NoSib30BaHNA NOACKa3KoN apyroro
yenoBeka (BHe 3aBUCUMOCTU OT

MpeacraBneHue vyxon paboThl,
nnarvaT, nnbo oTkas oT
npeacrtaBneHns paboTol.

He yuntbiBaloTCs 6annbl,
HakonmneHHble B Te4eHue cemMecTpa.

YCMELHOCTN Takon NOMbITKN).
He yunTtbiBatoTCA Gannbl,
HakonneHHble B Te4eHNe ceMecTpa.

9.2. TnoBble KOHTPOJbHbIE 3a4aHUA UITN UHble MaTepuarnbl, Heo6XxoAMMble ANSA OLEeHKU
NPaKTUYECKOro onbiTa, YMEHUN U 3HAHWUWN

9.2.1. NepeyeHb BONPOCOB NO AUCLUNIIMHE

r']\j?] dopmynupoBka BONPOCOB

1 MoHATHe nokasatenbHon yHKUMN. CBONCTBA OYHKLINN.

2 lMokasaTenbHble ypaBHeHus. MNokasaTenbHble HepaBeHCTBa.

3 Onpepenenve norapudgma 4mcrna, CBoMCTBa JNiorapndMoB.

4 MoHsaTne norapudmmyeckon yHKUMK. CBOMCTBA (OYHKLNM.

5 Jlorapudpmmnyeckne ypaBHeHus. Jlorapudmmnyeckne HepaBeHCTBA.

6 AKCMOMbI CTEPEOMETPUM N CNEACTBUSA U3 HUX.

7 MHororpaHHuKHN.

8 Teno BpaweHus.

9 PagmaHHoe namepeHue yrnos 1 gyr. COOTHOLLEHUS MEXAY rPagyCHON U pagvaHHoO Mepamu yrma.

10 | lNoHATME TPUTOHOMETPUYECKON OYHKLINN.

11 | lNoHaTME O NpOU3BOOHOW (PYHKLUMU, €€ reOMeTpU4ecKUi u  U3nYecknin CMbICH.

12 | OnpepeneHne nepBoobpasHo. OCHOBHblE CBOWMCTBA NepBOOOpPa3HOW.

13 | OCHOBHbIE MOHATMS KOMOWHATOPWKU.

14 | CobbiTne, BEPOATHOCTb, CIIOXKEHUE U YMHOXEHWE BEPOATHOCTEW.

15 | lNoHATME BeKTOopa Ha NIOCKOCTUM M B MPOCTPaHCTBE.

9.2.2. NMepeyeHb TeM AOKNAAOB (peghepamos) No gUCLUNIINHe

Ne

n/n dopMynupoBka TEMbI

1 MaTtematuvka BOKpyr Hac. Victopusi nosiBNeHnsi NPOLEHTOB.

2 Bbinykrble MHOrorpaHHuKuU.

3 Teno BpaleHus.

4 [MpMeHeHne reomeTpun B NpopeccuoHansHon A4eATeNbHOCTU.

5 YAMBUTENBHBLIN MUP PYHKLINNA.

6 Meep ®epma (1601 - 1665)

7 PeHe [ekapt (1596 - 1650)

8 Wcaak HetoToH 1 Kapn Jlenbuuy. Nx ponb B cozgaHun guddepeHumnanbHOro MCHMCAEHNS.

9 Hacnegue Qrinepa B MaTeMaTtM4eckoM aHanmse.

10 Kapn ®pugpwux Maycc (1777 - 1802)

11 VIcTokM MaTemaTu4eCckon CTaTUCTUKM.

12 3amevaTenbHble KpUBbIE.

13 lMoHaTHMEe npAMOYronbHOW [EeKapTOBOW CUCTEMbl KOOPAMHAT Ha MIOCKOCTU U B
NPOCTPaHCTBeE.

14 Benukne matematvku U ux BKNag B HayKy.

15 CvMmeTpus B XXUBOW Npupoge.

16 Teopusa rpados.

17 Yucna dnboHayuw.

18 leomeTpus JlobaveBckoro.
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BapuaHTbl TUNOBLIX 3afaHun (3agay, KEMCOB) NO AUCLMNIIMHE

Ne

/n Ycnosus TMNOBBIX 3ad4aHui (3agad, KencoBs) BapwaHT oTBeTa
1 PewnTb KBagpaTHOE ypaBHEHNE X*+x-20=0 X1=-5; X,=4
- ~N
2 PeluunTh KBagpaTHoe HepaBeHcTBo X —B<1 5€ >t} Bt
3 PewwTb nppaumnoHanbHoe ypaBHeHne X—1=2X KopHeit et
4 PewwuTb nokasaTenbHoe ypaBHeHue 2°° — 2 = 112 X=4
PelwnTb nokasaTesibHoe HepaBeHcTBO 8~ < 277 5.
Xe(§,+0¢
6 Pewuntb norapudpmmyeckoe ypasHeHue log,(2x-3) = log;x X=3
7 PewwTb norapngpmmnyeckoe HepaseHcTBO logs(3x-1) <1 XE(_;L'S)
3

8 MpeobpasoBaHUsi TPUrOHOMETPUYECKUX BbIPaXKEHWI

L <

9 PewnTb TpUroHomMeTpmyeckoe ypaBHeHNE 2cox=/2 )(—_—_|:72__|azr\a—
A
10 | Haitrn npoussoanyto dyHkumm Y=S10E1X vee calaais b
=<
111 Haimw Toukn aKcTpeMyma pyHKLMM y=X'+xX—€ X = —% TO4Ka MUHUMYMa
12 | Hantu HambBonbllee n HaMMeHbLlee 3HaYeHus PyHKUUn Y(0)= - 8 — HaumeHbLLee
V=X 4+ 2Eya npomexyTke [0;3] Y(3)= 25 — HanbGonbluee
13 = S
Haiitn nepsoo6pasHbie _.-(S%_é()j —Coaes _&iC

14 | Haittn nnowaab curypbl, orpaHUYeHHoON NuHMeit y=- X° + 5X 1 0Cbio
abcuuce

Szzgkec
6
9.3. MeToaunueckue maTepmanbl, onpegensiowme npoueaypbl OLEHMBAHUA 3HAHUIN, YMEHUIA 1
NMPakTU4eCcKoro onbiTa

9.3.1. YcnoBusa gonycka oby4arwulerocs K caadve 3Kk3amMeHa, KOHmMpPOJsibHOU pabombsl U NMOPSAOK
NUKBUAALUN aKkageMnyecKkom 3a00MKeHHOCTHU

lMonoxeHne O npPOBeAEHMM TEKYLIEero KOHTPOMs YCMeBaemMOCTM W MNPOMEXYTOYHOW aTTectaumu
obyyvarowmxcs (NpUHATO Ha 3acefaHny YueHoro coBeTa 27.04.2021r., npotokon Ne 5)

9.3.2. ®opma npoBeaeHUsI MPOMEXYTOYHOM aTTecTaumm nNo gUCUUNIIMHe

YCTHadA NnMCbMeHHasa X KOMMNbOTEPHOE TECTUPOBAHNE NHadA

9.3.3. OcobeHHOCTU NpoBeAeHUs1 (3K3aMeHa, KOHMPOosbHOU pabomesi)

MpomexyToyHas aTTecTtauus (KOHTposibHas paboTa, 9K3aMeH) MPOBOAMTCSH B MUCbMEHHOW opMe.
O6yvatowmecss nonyyaloT Ounetbl, B KOTOpbIX MO 7 3agaHuni. o 3apgaHuam Heobxogumo caenatb
COOTBETCTBYHOLLME BbIYUCIIEHNS Y OPOPMUTL UX.

Mpu BbINONHEHUM paboTbl 3anpeLlaeTcsl Nonb3oBaTbCAd MATEMATUYECKMMU CMpPaBOYMHUKAMW, UHLIMU
MaTepuanamu.

Ha BbINoNHeHWe 3K3aMeHaUWMOHHbIX 3adaHui oTBoAMTCA 2 akagemumyeckux 4aca (90 MuHyT).
lMpoBepka 3k3aMeHaLMOHHOW paboThbl OCYLLECTBIIAETCS B A€Hb NPOBEAEHUS 3K3aMeHa.

[onyckaeTcsa AononHMTENbHOE YCTHOEe cobeceqoBaHme Mo BOMPOCaM AUCLMUMITUHBDI.

PesynbTaTthl coobuatoTcsa obyvarowemMycs Ha crieqyowmi OeHb.
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