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Mporpammy avcumnnuHbl paspabotan(a)(n) npodpeccop, a.H. (aoueHT) Wnpokosa E.A. Kadenpa
MaTeMaTMyeckoro aHanuaa otaeneHve marematuku , Elena.Shirokova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O3HakoMM1Tb CTyOEeHTOB C NOCTaHOBKaMn n MeTooamin peleHns 3anad mMaTeMaTtn4yeckom punankn,
ABNAWNMUCA MOLAENAMU PA3NNYHbIX PU3NYECKNX NPOLLECCOB, N3yYaeMblX FeOCpI/I3I/IKOI7I. Hatb
CTyOoeHTaM NOoHATNE O BEPOATHOCTU CO6bITI/I9I, Cﬂy‘-l&l7|HbIX BeNM4YnMHax n nx pacnpemneneHnsx,
NO3HAKOMUTb CO CTATUCTUYECKMMWN 3adav4aMu

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.2 OucumnauHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.03.01 Neonorust n 0THOCUTCA K 06513aTENBHBIM ANCUUMNIMHAM.
OcBauBaetcs Ha 3 Kypce, 5, 6 cemecTpbl.

Lns nsyvyeHns ancumnnuHbl "LoONoONHNTENbHbIE FNaBbl MAaTEMATUYECKOA OU3NKKN" HEOBX0ANUMO
3HaKOMCTBO CTy[eHTOB C kypcamu "Martemartuka" v "LononHuTenbHble rnasbl Matematukn”. Kypc
"lononHMTENbHbIE FMaBbl MaTeMatuyeckon pmsnkn" b2.B.2 Heobxoamm Ons n3yyYeHust Kypcos
€CTECTBEHHOHay4HOro umKkna n gnsa psga Kkypcos npodgoeccnoHansHoro umkna. sydaerca Ha 3 kypce
B 5 1 6 cemecTpax.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-3 o
(0BLEKyNbTYpHbIE CNOCOBHOCTBIO UCMONb30BaTh OCHOBbLI 9KOHOMUYECKUX 3HAHWIA
KOMMETEHLIN) B pasnunyHbIX cipepax XnsHeneaTenbHOCTH
Orik-2 BnageHneM npencraBneHnsaMm o COBpeMeHHOM Hay4HOoM
(MpodpeccmoHanbHble KapTUHe Mupa Ha OCHOBE 3HAHWN OCHOBHbIX MONOXEHWUI
KOMreTeHuun) chunocodoun, 6a3oBbIx 3aKOHOB M METOA0B ECTECTBEHHbIX HayK
OrK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpeccunoHanbHble nesTenbHOCTN 6a30Bble 3HAHUS MAaTEMATMKM N €CTECTBEHHbIX
KOMNeTeHLmm) HaykK
MK-1 UMeeT npencTaBneHne 0 COBPEMEHHOW Hay4YHOM KapTuHe Mmpa
(NMpodpeccroHanbHble Ha OCHOBE 3HAHM OCHOBHbIX NONOXEHUN prunococuu,
KOMreTeHuun) 6a30BblX 3aKOHOB N METOA0B ECTECTBEHHbIX HayK
(MK-2 cnocobeH Mcnonb3oBathb B NPOGECCUOHANBHOW AEeATENBHOCTU
Bble 3HaHNS €CTECTBEHHbIX HayK, MaTteMm

(NpocheccmoHanbHble 6a30Bble 3Ha ecTecTBe ayk, maremartuku,

NHPOPMATKKIN, reonornyeckmx Hayk (B COOTBETCTBUN C
KOMMeTeHuunn)

npodomnem NoAroToBKW)

cnocobeH Mcnonb3oBaTth NPOGUIbHO-CNELMANTN3NPOBAHHbBIE
MK-16 3HaHus oyHOaMeHTanbHbIX Pasaenos oU3NKU, XM,
(npodpbeccmoHanbHble SKOJNIOrnn a1 OCBOEHUS TEOPETMYECKMX OCHOB reonoruuy,
KOMMeTeHuunn) reouankn, reoxXmmMnn, aKONorm4eckom reonorum (B

COOTBETCTBUM C NpodounemM NoaroToBKN)

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
OCHOBHbIE MOHATUA U METOObl Pa3aefioB MaTEMATMKK, BXOOAWMX B Mporpammy Kypca
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2. DONTXEH yMeTb:

NPUMEHATb MaTemMaTu4yeckme MeTolbl, OTHOCSLWMECS KO BCEM pasaenam Kypca, npu peleHnm
npogoeccnoHanbHbIX 3a4ad

3. DONXEH BnafeThb:

HaBblkaMW MPUMEHeHNs MateMaTn4yeckmnx Mogenen ong onucaHus ousmyecknx npoLeccos
4. DONXEH OEeMOHCTPMPOBATb CMOCOOHOCTb U FOTOBHOCTb:

3HaTb OCHOBHbIE MOHATUSA N METOAbI Pa34EeN0B MaTeMaTUKK, BXOOSWMX B Nporpammy Kypca.

YMeTb NPUMEHSITb MaTeMaTnyeckme MeToabl, OTHOCSIUMECS KO BCEM pasnenam Kypca, Npu peleHunm
NpodpeccnoHanbHbIX 3aaau.

Bnanetb HaBblkamu NPUMEeHeHnsa MmaTteMaTn4ecknx mMomenen ong onucaHus (*JI/I3VI‘-IGCKVIX npoueccos.

4. CTpyKTypa 1 cogepXxaHue OUCLUNIUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBI 3a4eT B 5 ceMecTpe; 9Kk3aMeH B 6 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [OMnycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YOO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucUMnIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucUUNAnHbI/MoAyNs

Buabl n yacobl
Pasme ay,oMTOpHOM paboThbl,
aen
Henens MX TPYAOEeMKOCTb Tekywiume coopmbl
N DMK"I-(ISV‘IJ‘I';IJLV;I'HH/ CemecTp emectpa (B yacax) KOHTponsi
Nex vmI'IpaKmqecmeHaﬁopaToprle
u 3aHATUA pa60TbI

Tema 1. NocTaHOBKM } MCbMEHHOE

3a0a4 MaTemMaTn4eckom noMawHee
1.|dpunsnkm. 5 1-2 3} 0 10 3anaHme

Knaccndpmkaums

YPaBHEHWIA.

Tema 2. Pagbl ®ypbe no

OPTOroHasbHbIM lMucbmeHHoe

cuctemam. Meton nomauHee
2. -4 11

®dypbe peweHns 3anad S 3 6 0 3agaHue

mMaTeMaTn4yeckom

dor3nKWN.

Tema 3. NpuMeHeHne

WHTEerpanbHbIX lNMncbMeHHoEe

npeobpa3oBaHuii. 7 4 nomMalHee
3. [MprnmeHeHne S S 0 8 3apaHve

KOHOPOPMHbIX

oToBpaxeHui.

o SAEKTPOHHBH
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
Tema 4. MpubnunxeHHbIe KoHTponbHas
4.|MeTOoObl peleHui. 5 8-10 3 0 7 pabota
Tema 5. BeposatHocTb lMncbMeHHoe
cobbITns, hopMynbl ANs i nomaluHee
. onpeneneHuns 6 1-12 3 0 3 3ajaHve
BEPOATHOCTH.
Tema 6. CnyyaiiHble I'Iol/lhcd:;mﬁggoe
6.[BENNYMHbI 1 NpUMepHI 6 13-15 6 0 4 gauaHme
nx pacnpeneneHuni.
Tema 7.
CrartucTtnyeckune NucbmeHHoe
aHANOM nomMauHee
7.|BEPOATHOCTHbIX 6 16-18 5 0 ) zauaHme
OHTPONbHASA
opmyn, paboTta
noBepuTeNbHble
NHTEepBan.bl.
Tema . NITorosas 3avet
: 5 0 0 0
doopma KOHTpons
Tema . NTorosas 6 0 0 0 OK3ameH
" |dopma KoHTpONA
Wtoro 32 0 48

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. NocTtaHOBKM 3apa4y marematuyeckon cpusnkun. Knaccudpukaums ypasHeHUNA.
JIeKLMOHHOe 3aHsiTne (5 4aca(oB)):

MpuBeneHne ondgepeHumanbHbIX ypaBHEHWI B YHACTHbIX MPON3BOOHbBIX K KAHOHNYECKOMY B LY.
Knaccudukaums ypaeHeHuid. lNoctaHOBKM 3a8ad ons ypaBHeHuiA runepbonmyeckoro tmna
(TenerpadoHble ypaBHeHus, konebaHne membpaHsbl), napabonnyecoro Tuna (ypaBHeHne
TEeNNoNPOBOAHOCTM), SNINNATMYECKOro TMna (NoTeHumManbHble Nons, Nons, cogepXxawme 3apsabl
ypasHeHus Jlannaca n NyaccoHa). Kpaesble 1 Ha4anbHble YyCNOBUS.

naboparopHas pabora (10 4aca(oB)):

MpuMepbl Ha NpuBeneHne anddepeHunanbHbIX ypaBHEHW B HACTHBIX MPON3BOAHbIX K
KaHoHM4YeckoMy Buay. PeweHune ypaBHeHWI A onsi 6eCKOHEYHbIX NPOBOLOB, 334241 C Ha4YalbHbIMM
YCNOBMSIMUA 1 C YCIOBMSIMWA Ha XapakTepucTukax.

Tema 2. Paabl ®ypbe No opToroHanbHbiM cucremam. Meton dypbe pelueHns 3apay
MatemaTtuyeckou ousnku.

JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

MpuMepbl OpTOroHaNbHbIX cUCTEM. Psabl Dypbe No opToroHanbHbiM cuctemam. [MNpnbnuxeHne
doyHKLMI B cpegHeM no oTpesky. Meton dypbe pelweHns 3a8ady MateMaTnyeckomn pusnku.
PaspneneHune nepemMeHHbIX C MOMOLLbIO BBEAEHUS napameTpa.

naboparopHas pabota (11 yaca(oB)):

PeweHne 3a0ay ¢ Ha4anbHbIMU U HYNEBbIMU KpaeBbIMK YCnoBUsaMn MeToaoM dypbe. Cnyvau
HeHyneBblX KpaeBblX ycnosuii. lNprMeHeHne pasnoxeHuin B pagbl dypbe no TPUroHOMETPUYECKUM
doyHKLMAM, Mo doyHKUumam beccens, no nonvHomam JlexaHapa.

Tema 3. [NpumeHeHne nHTerpanbHbIX NpeobpasoBaHui. NMpumeHeHne KOHGOOPMHbIX
oTOOpaxeHUn.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

WNHTerpanbHble npeobpasosaHns Pypbe n beccensi. PeweHne 3anayuv ¢ Ha4anbHbIMU YCNOBUSIMM
LS ypaBHEHUS TEMNIONPOBOAHOCTM B Cly4ae 6€CKOHEYHOro CTepXHs. VIHTerpanbHoe
npefncTaBneHne B 3afiaye 0 3BYKOBbIX KonebaHusx B npocTpaHcTee. VIHTerpanbHoe npencraBneHne
peweHuns 3amtay dupuxne n Heiimana ons kpyra. MpuMeHeHne KOHPOPMHbIX 0TOBpaxXeHui B
3apavax Jupwuxne n HelimaHa ons nnockux obnactei, OTANYHbIX OT KPYroBbiX.

naboparopHasi pabora (8 yaca(oB)):

PeweHune 3anay matemMatnyeckolr onankm ¢ NPUMEHEHNEM NHTErpanbHbIX NPeobpasoBaHnin 1
KOHCPOPMHbIX OTOBPaKeHWA.

Tema 4. MpubnmxeHHbIe METOObI PELLEHUNA.
JNeKLMoHHOoe 3aHsitne (3 4aca(os)):

MeTon KOHEYHbIX Pa3HOCTEN, NOHATME O METOOE KOHEYHbIX 3IEMEHTOB, METOL, MHTErpanbHbIX
ypaBHeHuiA (B Teopun noteHumana).

naboparopHas pabora (7 4aca(oB)):

HanncaHne KOHTpONbHOW paboTbl MO BCEM TEMAM Kypca.

Tema 5. BeposiTHOCTb COObITUS, hOPMYNbl OIS ONpeneneHNs BepOATHOCTH.
NeKunoHHoe 3aHsitTne (3 4aca(os)):

BeposiTHocTh. MonHas rpynna cobbiThid. TeopeMbl CNOXEHUS BEPOSTHOCTEN. YMHOXEHME
BEPOATHOCTEN HE3ABUCUMbIX CODbITUIA. YCNOBHAs BEPOSITHOCTb. PopMyna NonHoi BEPOSITHOCTL.

naboparopHas pabora (3 yaca(oB)):

PeweHune 3anay Ha BblYMCNIEHE BEPOSITHOCTEN COOBITMIA.

Tema 6. CnyyarHble BeNMUYMHBI U NPUMeEpPbI UX pacnpeneneHun.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CnyyaiHble BENNYUHbBI. 3aKOH pacnpeneneHns cny4yanHomn BennymHbl. DyHKUMS pacnpeneneHns
HenpepbIBHOM N OUCKPETHOW ClyYanHon BennymHbl. MNNOoTHOCTb pacnpeneneHns HenpepbiBHOM
CnyyaHOon BENNYUHBI. YNCNOBbIE XapakTePUCTMKM CNyYaiHO BENNYNHBLL. Hanbonee BaxHble
3aKOHbI pacnpeneneHns cny4aHon BENNYNHbI: HopMasnbHbIA, [yaccoHa, GuHoMmanbHbIA. CucTembl
cnyyanHbix BenuyuH. [1ByMepHoe pacrnpeneneHume cnyvyaHbiX BENIMYUH, NAOTHOCTb COBMECTHOIO
pacnpeneneHus. Perpeccus.

naboparopHas pabora (4 4aca(oB)):

BbluncneHne 4ncnosbix XxapakTePUCTUK CRyYanHbIX BENUYUH ONS OUCKPETHBLIX N HEMPEPbLIBHbLIX
pacnpeneneHuin.

Tema 7. CtaTUCTMUYECKME aHanorn BeposiTHOCTHbIX OOpMy”, AOBEPUTESIbHbIE UHTEePBasbI.
JNIeKLMOHHOe 3aHsiTne (5 4yaca(os)):

3akoH 6onbwmx Yncen. Teopema Yeboiwesa. OCHOBHas 3agadva MateMaTn4eckoir CTaTUCTUKM.
BblbopoyHblit MeTod. [loBepuTenbHble OLEHKM NapaMeTpoB HOPManbHOro pacnpeneneHums.
Kputepui [NnpcoHa npoBepku rmnoTedbl HOpManbHOCTU pacnpeneneHuns. KoapguumneHT
Koppensunn. YCnoBHble pacnpeneneHns BEPOSATHOCTEN, PErPECCUN, aHaNM3 NMHENHON KoOppensaumnm
no pesynbTartam aKcrnepmnmeHTa. CtoxacTmyeckme npoLecchbl B on3nke. SHTPONUS.

naboparopHas pabora (5 yaca(oB)):

BbibopoyHble OLEeHKU. BbluncneHne noBepuTenbHbIX UHTEPBANOB, KOSKMULMEHTOB KOPPENSILIMN.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

Bupbl
N Paanen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%‘g‘;z)‘;‘::;gzg;
AuncumnninHbl pcemeCTpa pabortbl (B yacax) a60TbI
CTYL,EHTOB P

Tema 1. [NocTaHOBKMK
3a4a4 MaTeMaTU4YeCckom
1.|cpunsnkm.
Knaccugomkauns

KETPOHHBH
B_EPCHTET
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ypaBHEHUI.

noaroTtoBka
JomallHero
3a0aHns

JomallHee
3agaHune
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 2. Pagbl ®ypbe no
OpPTOroHasbHbIM
n
o [cncTemam. MeTon 5 3-4 ﬂgﬂ;cﬂgeBrKg 5 nomatuiHee
"|Pypbe pelweHns 3anad 3ananms 3anaHve
MaTeMaTnyeckomn
dPU3NKN.
Tema 3. lNpumeHeHne
NHTErpanbHbIX
. noar
3 npeobpa3oBaHuii. 5 5.7 ﬂgﬂ aﬂﬁgrl(g 4 nomMalHee
"IMpMeHeHne sananms 3apaHve
KOHJOOPMHbIX
oTobpaxeHui.
Tema 4. MpubnunxeHHble noarotoBska K
4.MeTonbl peleHunii. 5 8-10 |KOHTpOnbHOM 4 Kgg;gganaﬂ
paboTte P
Tema 5. BepoaTHOCTb
noaroToBK
5 cobbITKS, hopMmynbl ANs 6 11-12 ngﬂazgerg 6 nomaiuHee
‘lonpeneneHuns 3anaHus 3apaHve
BEPOATHOCTH.
Tema 6. CnyyaiHble noaAroToBKa
6.[BeNnYMHbI 1 NpUMepsl 6 13-15 |nomawHero 6 ggz::ﬂ-':e
nX pacnpeneneHuin. 3ajaHus
Tema 7. noAroToBka
Cratuctumyeckme [OMALIHEro 4 fomalHee
aHanoru 3a0aHus 3anaHve
7.|BEPOSATHOCTHbIX 6 16-18
cpopmyn, MOAroToska K KOHTPOMNbHas
LOBEpUTENbHbIE KOHTPObHOM 3 pabota
NHTEpPBanbI. pabote
Ntoro 37

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

I'Iposoumcq nekunm n na6opaToprle 3aHATUA N NCMNOJIb30BaAHNEM KOMIMbIOTEPOB. Bonblas yacTb
Matepunana ndy4aeTtcyda cCaMoCToATENbHO

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NocTtaHoBKM 3apa4y marematuyeckon cpuankun. Knaccudpukaumsa ypasHeHUN.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

MNpuBeneHne ypaBHEHWI B YACTHbIX NPOVM3BOAHbIX K KAHOHNYECKOMY BuAy. [epexon K NoNspHbIM 1
chepryeckm KoopamHaTam B ypaBHeHUn Jlannaca (NNockuii n NpoCTPaHCTBEHHbIN cryyan).
HavanbHble ycnoBusi 1 yCnoBmst Ha XxapakTepucTmkax 4ns ypaBHEHW runepbonnyeckoro Tmna.
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Tema 2. Papbl dypbe no opTtoroHanbHbiM cuctemam. Meton dypbe pelleHus 3apay
MatemaTtuyeckou ousnku.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

PeweHunn 3apay marematnyeckom puamkm metogom dypbe (pasgeneHns nepemMeHHbIX).
[MprMeHeHMe OpTOroHanbHbIX CUCTEM (PYHKLNIA, BblYMCneHne KoadpduumneHTos Pypbe. Cnyyan
HYNEBbIX N HEHYNEBbIX KpPaeBblX YCNOBUN.

Tema 3. MpumeHeHUe UHTerpanbHbIX NpeobpasosaHuit. MpumeHeHNe KOHPOPMHbIX
0TO6paXeHUM.

nomallHee 3afaHuve , NpuMepHble BOMPOChI:

PeweHne 3apayn pacnpoctpaHeHus Tenna B 6eCKOHEYHOM CTEPXHE C MPUMEHEHMEM UHTErpanbHbIX
npeobpasoBaHuii. VIHTerpanbHoe NpeacTaBneHne pelweHmns 3aaaqdv 0 pacnpocTpaHeHMN 3BYKOBbIX
BOJH B NpocTpaHcTBe. [prMeHeHne KOHPOPMHBIX 0TOBpaxXeHuin ons peweHunii 3agady dupvxne un
HelmaHa.

Tema 4. MpubnmxeHHble METOObl PELLEHUN.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MpumepHoe 3agaHue: 1 pewntb ypaBHeHNE rmnepbonmyeckoro Tmna ¢ HavanbHbIMU YCNOBUAMM, 2
HanTWN pacnpeneneHne aNeKTPUYecKoro noTeHumnana ons KOHeYHom NMHUN 6e3 NCKaxXeHus ¢
N30NMPOBaHHbIMW KOHLIAMM MO 3a4aHHOMY Ha4anbHOMY pacnpeneneHuto noteHunana npu
OTCYTCTBUW Ha4anbHOro ToKa.

Tema 5. BeposiTHOCTb cO6bITUS, POpPMYNbl A5l ONpenesieHNst BEPOSITHOCTM.
noMallHee 3aaaHue , NpUMepPHbIE BOMPOCHI:

Tema 6. CnyyanHble BeIMYUHBI U NPUMEPBI UX pacnpeneneHnn.
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

Tema 7. CtaTucTUYECKME aHaNorun BEPOATHOCTHbIX (*)OpMyﬂ, AoBeputesibHble UHTepBa/ibl.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

UtoroBas cpopmMa KOHTponsi
3a4eT 1 3K3aMeH
Utorosas ¢popmMa KOHTpons
3a4eT 1 3K3aMeH

[MpnMepHbIEe BONPOCHI K

MakcuManbHbIli cyMMapHbIi 6ann no pesynbTataM TECTUPOBAHMS W BbINOMHEHUS MHANBMAYANIbHOIO
3apaHus - 30.

OueHka akTMBHOCTU CTyAEHTOB BO BPeMS NabopaTopHbIX 3aHATUIA - 0o 30 6annos.
MakcumManbHbIn 6ann Ha 3a4eTe n ak3ameHe - 40

[MpunoxeHue 1.
Bonpochbl kK 3a4eTy N0 ypaBHEHUSIM MaTeMaTUYECKON PU3NKM

1. OnpegnenexHve n npuMepbl OPTOHOPManbHbIX CUCTEM (OYHKLINIA.
2. CeoncTBo KoaghdomumeHToB Pypbe, HepaBeHCTBO beccens.

3. Pan ®dypbe. TpuroHometpryecknin psag ®ypbe B BELWECTBEHHOW N KOMMNEKCHOM (popmax.
CxoaumocTb psaa dypbe.

4. Nnterpan ®ypobe. ViHTerpansHoe npeobpasoBaHne Pypbe 0T NPON3BOAHON.

5. YpaBHeHUs B YaCTHbIX NPOM3BOAHbIX. BBEAeHME HOBbIX NepeMeHHbIX. Jlemma.

6. Knaccmdomkauuns ypaBHEHWI B HaCTHbIX NPOU3BOOHbIX.

7. YpaBHeHue Jlannaca B NONSpHbIX U cpepun4ecknx koopanHartax.

8. BbiBoA ypaBHeHWIA konebaHwnii B 3NeKTPUYECKNX NUHNSX (TenerpadoHble YpaBHEHNS).
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9. PeweHne 3agayn anekTpuyeckux konebaHuii B 6eCKOHEYHOM aNeKTPUYEeCKOoi NMMHUN B cnyyae
NVHUK 6e3 noTepb.

10. PeweHune 3apayn ANEKTPN4YEeCKnX KonebaHwnii B 6eCKOHEeYHO SﬂeKTpI/I‘-IeCKOVI NMHWUKN B Cny4dae
NNHUN 6€3 UCKaXEHWIA.

11. MeTon ®Pypbe pelleHns 3anaqv anekTpruyeckmx KonebaHuin B NMHNM KOHEYHOR ANIHbI,
cB06OAHOM OT NcKaxeHwuin. Cnyyai n30nMpoBaHHOIO U 3a3eMIEHHOIO KOHLIOB.

12. MeTton ®Pypbe peweHne 3a8a4m aNeKTPUYEcKnx KonebaHnin B IMHUN KOHEYHOW ONWHbI,
CBOOOHOW OT MckaxeHuid. Cnyyai AByx M30NNPOBAHHBIX KOHLIOB.

13. BbiBo 4 ypaBHeHUs konebaHuin MeMbpaHsbi.

14. PewweHne 3agayv o konebaHny NnpsmMoyronbHOM MeMOpaHbI.

15. PeweHne 3apayn o konebaHmm Kpyrion MembpaHbl.

16. dyHKuun beccens B 3agavax MaTeM. oU3nku.

17. BbiBOA ypaBHEHWS TENNONPOBOAHOCTU AN1S CTEPXHS. HayanbHble 1 rpaHnyHble YCNoBUS.
18. MeTton ®ypbe Onsa peweHns 3afadn 0 pacnpoCTpaHeHUN Tenna B KOHEYHOM CTEPXHE.
19. PelwweHne 3agaym o pacnpoctpaHeHnn Tenna B 6eCKOHEYHOM CTEPXHE.

20. Metog ®ypbe Onga pelweHns 3a4adm 0 pacnpoCTpaHeHUn Tenna B KPYrnon nnactuHe.
21. 3apauu, npueoaswmecs K ypasHeHuo Jlannaca. NoteHumanbHble nons.

22. Kpaesble 3agayv ons ypaeHeHus Jlannaca. PeweHve 3agayv Oupuxne n HelimaHa ons kpyra
mMeTonoM dypbe.

23. BoiBoa cpopmynibl [NlyaccoHa.

24. PeweHve 3apayn HeinmaHa onga kpyra metogom ®dypebe.

25. PeweHve 3apnayn Oupuxne ons Kpyrosoro Konbua.

26. PeweHve 3anayn dupuxne Bo BHEWHOCTU cdpepsbl. [MonmHoMmbl JlexaHgpa.

27. PagmanbHble konebaHns npy pacnpocTpaHeHUn BOMH NPOCTPaHCTBE.

28. MeTopg ycpenHeHus npu pacnpocTpaHeHU BOMH B MPOCTPAaHCTBE.

29. MeTon MHTErpanbHbix NpeobpasoBaHuii B 3a4a4e TENNONPOBOAHOCTU Ans 6ECKOHEYHOro
CTEPXHS.

Bonpochbl Kk 3k3ameHy.

30.PelweHne 3apay no Teopun BEPOSATHOCTEN HA MPUMEHEHNE POPMYN KOMONHATOPUKM
(HenocpencT-BEHHOE BbIYUCTIEHNE BEPOSTHOCTU COOLITUS).

31.Popmynbl TeOpun BEPOSATHOCTEN: OOPMYyna MNOMHON BEPOATHOCTU, hopmyna baleca.

32. Cxema bepHynnu.

33. BbluncneHne marematmyeckoro oXuaaHmsa HenpepbiBHOW, OUCKPETHOW Cly4aHON BENYNHbI.
34. BblumcneHvne gucnepcum HenpepbiBHOW, AUCKPETHOW CRyYaiHON BENNYNHDI.

35. lNpoepka runote-3bl No kputeputo MNupcoHa.

36. BblumcneHne noseputenbHOro MHTepBana.

7.1. OcHOBHas nuTeparypa:

YpasHeHns matematudeckon gomsnkn/ E.A.llupokosa, B.A.Co4yHeBa. - KazaHb. M3 KINPY, 2010. -
51 c.. (136 ak3.)

NnbuH, A.M. YpaBHeHUS MaTeMaTn4ecKoli donamnkmn [OnekTpoHHbIi pecypc] : y4eb. nocobue ?
OneKTpoH. faH. ? Mocksa : duamatnut, 2009. ? 192 c. ? Pexum goctyna:
https://e.lanbook.com/book/2181. ? 3arn. ¢ akpaHa. https://e.lanbook.com/reader/book/2181/#1 .

CouHeBa B.A. BeeneHve B MaTeMatuyeckyto omsnky: metoamnydeckoe nocobue - KasaHb: KasaHckuii
yHusepcuteT , 2014 - 27 c1p. http://kpfu.ru/portal/docs/F637439068/MatPhys.pdf

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 327318 5AE
CrtpaHnua 10 ns 12. 111 yHlf[

S OEMALR G



Mporpamma aucumnnuHbl "dononHntenbHble rnasbl MatemaTndeckon comaunkun”; 05.03.01 MNeonorus; npogeccop, A.H. (aoueHT) Wnpokosa

3abotuHa H.IM., HusamytamHos H.M, TioneHesa O.H., XacaHoea H.M. MeToaunyeckne ykasaHus no
Kypcy 'Teopus BepOSATHOCTEN N MateMaTtmnyeckas ctatucTuka' - KasaHb: KasaHckui
rocynapCcTtBeHHbI yHuBepcutet, 2014, - 101 ¢

http://kpfu.ru/portal/docs/F379638956/Posobie. Tjuleneva.Zabotina.pdf

7.2. lononHutenbHasa nuteparypa:

[MucbMeHHbIR, OmuTtpun Tpodommosuy. KoHCNEKT nekuni rno sbicwen matemaTuke. Y.1: Tpuaouatb
wecTb nekunin / Omntpuin NMucbmenHbin.?M.: Ponbgp: Anpuc MNpecc, 2000.7280c¢.: cxeMm..?ISBN
5-7836-0311-2: 41.19. (98 2ka3.)

[MncbmerHbIn, OMuTpun Tpodumosud. KoHCNEKT nekumi rno ebiclein matematuke. H.2: Tpuaouatb
natb nekunin / Omntpuin NMucbmerHbln.?M.: Ponbdo: Apuc MNpecc, 2000.7252c¢.: cxeMm..?ISBN
5-7836-0312-0: 41.19. (53 aka3.)

[MucbMeHHbIn, OMmuTtpuin Tpodommosud. KoHCNEKT nekumi no sbicwern matematuke / O.T.
[MucbMeHHbIN. ?72-e n3a., ncnp..?M.: Aipuc-npecc, 2003. Y.1: Tpuguatb WwecTb
nekunn.?2003.7280c.: rpad..?ISBN 5-8112-0151-6((4.1)).?ISBN 5-8112-0189-3. (77 2k3.)

[MucbmerHbIn, OMutpun Tpodpumosud. KoHCNEKT nekumi rno ebiclwein matematmke / O.T.
[MncbMeHHbIN. ?2-e n3a., ncnp..?M.: Alipuc npecc, 2003. Y.2: Tpuauatb natb nekumin.?2003.7252c.:
Tabn., rpadp..?ISBN 5-8112-0190-7((4.2)).?ISBN 5-8112-0189-3. (92 ak3.)

7.3. UHTepHeT-pecypcCbl:

NHTerpanbHble npeobpasosaHus - hitp://umf.kmf.usu.ru/index.php?id=26&id1=0
YpaBHeHus mart. cousuku - hitp://eqworld.ipmnet.ru/ru/methods/meth-pde.htm
dyHkumn beccens - www.mat.net.ua/autor/spec/Part1-full-for-Printer.pdf

dyHkumn Jlexangpa - http://dic.academic.ru/dic.nst/enc_physics/3696/JTEXXAHOPA
YucneHHoe peleHue - hitp://www.mielt.ru/dir/cat32/subj1594/file1366/view10394.html

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve gucunnnuHbl "ononHuTenbHble rnaBbl MaTeEMaTUYECKon punaunkmn" npegnonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

KomnbioTepHbI Knacc.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuto 05.03.01 "eonorma” n npodomnio NoAroTosky ['eodomsnka .
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