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I. AHHOTAIUA

1. Heab 1 3a1a4M AUCHUTLITAHBI
[IpenonaBanue qucuMIuIMHbL «I[pUKIagHbIe 3aa4U BApUAIIMOHHOTO UCUHUCIICHUS
MMEET CIEAYIOIINE LU U 3a]1aUH:
- 03HAKOMHUTH CTYJECHTOB C TEOPETUUECKUMU U MPAKTUUECCKUMU
OCHOBAaMH BapHallMOHHOTO UCUMCIICHUSI;
- BBIpa0OTaTh y CTYICHTOB HABBIKHU PEIICHUS 3a/1a4 110
BApUALIMOHHOMY HCUUCIICHUIO;
- Pa3BUTH y CTYJCHTOB CIIOCOOHOCTH K peaM3allii BapUAITMOHHBIX METOJIOB
MIPU PEIICHUU MPUKIIAIHBIX 3a]1a4.

2. Mecro nucummimHbl B crpykrype OOIT

JlucuuninuHa  OTHOCUTCS K 4acTH  (opmupyeMod  ydaCTHHKaMH
o0pa30BaTeNbHBIX OTHOIICHUH, pazaeny «lucuunianHsl npoduias HOATOTOBKN
ABJISIETCA DJIEKTUBHON JUCLUIUIMHOU.

JuciynnrHa TpeOyeT 3HaHMM M yMEHUH, (QOpMUpPYEMBIX B pe3yJbTare
OCBOCHUS NUCIUIIINH «MaremaTuyecKui aHaimsy», «OyHKIHOHAIBHBIN aHAIIN3,
M3y4aeMbIX Ha MPEIICCTBYIOINX Kypcax.

3. O0beM QJUCHMILIMHBI: 6 3aUETHBIX €AMHULIBL, 216 akajeMHUUeCKUX 4acoB, B TOM
yucie:
KOHTAKTHAs ayIMTOPHasi padora: 1adopatopHbie padboThl 40 4acos; B T.4.
MPAKTUYECKAs MMOITOTOBKA & YacoB.
KOHTAKTHAS BHEAYTUTOPHAsI Pad0Ta: KOHTPOJIb CAMOCTOSITEILHON PabOThI
-, B TOM YHCJIe KypcoBas paboTa - ;
caMocTosiTe/IbHast padora: 176 4yacoB, B TOM UMciie KOHTPOJib 60 4acos.

4. Illiannpyemble pe3y/ibTAThI 00y4eHHs 110 JMCHUIIHHE, COOTHECEHHBIE €
IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMBbI

[ImaHrpyemMble pe3ysibTaThl [Imanupyemble pe3yabTaThl 00yUSHHS IO
OCBOEHUS 00pa30BaTEIIbHOMN JTUCIUTLTNHE
nporpammsl ((hopMUpyeMble
KOMITETCHIINH)
ITK-3 Cnoco0en pa3padaTbiBaTh 1
aHAJIM3UPOBATH HOBbIE [1K-3.1 3Haet MeToABI MAaTEMAaTUUECKOTO

MaTeMaTu4e€CKue MOJA¢/IM B odJacTax MOACIINPOBAHUA
€CTECTBCHHBIX, TECXHUYCCKHUX U

IKOHOMHMYECKHX HAYK C Y4eTOM [1K-3.2 Pa3zpabaTbIBaeT 1 aHATU3UPYET
BO3MOKHOCTEH COBpeMEeHHbIX MaTeMaTHUYeCKHUe MOJIETIHN B 00JIaCTH €CTECTBEHHBIX,
HH(POPMAIMOHHBIX TEXHOJOTHH U TEXHUUYECKUX WJIM IKOHOMUYECKUX HAyK

BBIYHCJINTEIbHON TeXHUKH

IIK-4 Cnnoco0eH ucnoJib30BaTh [1K-4.1 PazpabaTbIBaeT anropuT™Mbl pelieHus 3a1a4
COBpPEMEHHbIEe MeTO/Ibl Pa3padoTKH Ha 0a3e MaTeMaTHYeCKHX MOJeIeH




AJITOPUTMOB M IPOTPAMMHOI0
o0ecneyeHus AJI BLINOJTHEHH S
pacueToB Ha 0a3e MaTeMaTHYECKUX
MoaeJsen

[1K-4.2 Pa3zpabaTsiBaeT mporpaMMHOE 00€CTICUCHHE
JUIS pean3aluy alrOPUTMOB PEIIeHHs 3aa4 Ha 6a3e
MaTeMaTHYECKUX MOJIeen

5. ®opMa nNpoMeKyTOYHO aTTecTalu 3K3aMeH (8 ceMectp).

6. S3bIK npenogaBaHus pyCCKUA.

I1. Copep:xanue IMCHUILIAHDBIL, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3iesiam) ¢
YKa3aHHeM OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaleMH4eCKHUX YacOB U BI/IOB

y4eOHbIX 3aHATHIA

VYyebHas nporpamMmma — Bcero KonrakTHas pabora (dac.) Camocros
HAaNMEHOBAHUE PA3/IEIOB U TEM (uac.) | Jlekuuu | JlabopaTtopHbie o| TelbHasd
paboThI S 5| pabora, B
" E E TOM 4HUCJIC
3 QE Z | Konrposns
3 &% 2| (dac.)
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1. BBenenue B BapualiuoHHOE 48 0 8 0 0 40
HWCYUCIICHUE.
2. BapuanOHHbIE IPUHIIMIIBI 52 0 8 0 0 44
B MaTEeMaTUYECKOUN (hH3HUKE.
3. Bapuanuonssie mpo0JieMsbl, 56 0 10 4 0 46
CBSI3aHHBIC C BAXKHCHILIMMU
nuddepeHnanTbHbIMU
YpPaBHEHUSMU.
4. Meton Putiia m Mmeton 60 0 14 4 0 46
["anepkuna.
NUTOT'O 216 0 40 8 0 176

1. BBegeHue B BApHallMOHHOE UCUYMCJICHHE.
1.1. MeTox Bapuanuii B 3aJ1a4ax ¢ HEMOJABWKHBIMU T'PAHULIAMH.

[Ipumepsl 3a1a4 BapuallMOHHOTO UCUUCIIEHUsI. Bapuanus u ee cBOMCTBa.

HccnenoBanue Ha HSKCTpEMYM 3aj1ad ¢ HEMOABMKHBIMU TpaHuiiamu. Heobxonumoe
yclIoBHE dKCTpeMyMa (hyHKIHOHana Y paBHeHue Dinepa. Hekoropsie mpocretinme
Cllydau MIHTETPUPYEMOCTH ypaBHEHUS Disepa. OnpeneneHue 3KCTpeMyMa
(YHKIIMOHAJIOB, 3aBUCSILUX OT HECKOJIBKUX (PYHKIIHMM, a TaK)Ke OT MPOU3BOIHBIX
0oJiee BHICOKOTO MopsAaka. YpaBHeHue Diinepa-Ilyaccona. yHKIMOHATBL,
3aBHUCSIIME OT QYHKIUI HECKOJIbKUX HE3aBUCUMBIX MIEPEMEHHBIX. Y paBHEHHE

OcTtporpaackoro.

1.2. BapuanmoHnHsle 3aja4u € MOJBUKHBIMHA TPAHUIIAMM.




[Ipocrenmas 3aaa4a ¢ MOJABUKHBIMU TPAHHULIAMU. Y CJIOBHUE TPAHCBEPCAIBHOCTH.
3araya ¢ NOJABWKHBIMM IPaHULIAMU JJ1s1 (PYHKIIMOHAJIOB, 3aBUCSILUX OT
HECKOJIBKUX (DYHKLUH.

1.3. JlocTaTOYHBIE YCIOBHUSA IKCTPEMYMaA

[Tone sxcTpemanei. @ynkuus Berepmrpacca.

[TpeoOpa3oBanue ypaBHEHUH Diiepa K KAHOHUYECKOMY BH]LY.

1.4. BapuanmoHHbI€ 33/1a4i Ha YCIOBHBIM KCTPEMYM.

Cas3u paznuuHoro Byjaa. M3onepuMerpudeckre 3a1aqyu.

2. BapuaniuoHHble NIPUHUUIBI B MATEMATHYECKON PU3UKe.

2.1. MuHUMAaIBHBIA HHTETPA B ClTydae OOBIKHOBEHHOTO U] depeHITMATBHOTO
YPaBHEHHS.

2.2. OcHOBHBIE KpaeBble 3aaun 7151 ypaBHeHuit Jlamaca u [lyaccona.

2.3. [IpyHIMO MUHUMYMa NOTEHIIMATIBHON SHEPTUH.

2.4. MuHUMaJbHBIN UHTETPAI B 33/1a4e 00 U3rude MIaCTHHKHY.

2.5. MuHuUMaIbHBIN UHTETpAI B ITpoOieMe COOCTBEHHBIX 3HAYEHUH.

3. BapuanuoHHblie npodJieMbl, CBA3AHHbIC ¢ BAKHEHIIMMU
aupdepeHMATBHBIME YPABHCHUSMH.

3.1. 3apaun, npuBOAAIIUE K OOBIKHOBEHHOMY YPaBHEHHUIO.

3.2. Bapuanmonssle 3aauu, puBoasiume K ypasHeHusiMm Jlannaca u I[lyaccona.
3.3. BapuanuoHHble 3a/1a4u, CB3aHHbIE C OUTaPMOHUYECKUM YPABHEHUEM.

3.4. BapuanmoHnsble TpoOIeMbl, CBSI3aHHBIE C HAXO0K/IEHUEM COOCTBEHHBIX YHCEIl
U COOCTBEHHBIX (PYHKIUU.

4. Metoa Putuna u meton I'astepkuna.

4.1. OcHoBHas unes meroaa Putua n merona [ManepkuHa.

4.2. [lpumenenue metonoB Purtiia u [Manepkuna Kk OOBIKHOBEHHBIM
nudepeHnnanTbHbBIM YPaBHEHHSIM.

4.3. Ilpumenenue meto10B Putna u ['asiepkrHa K pelieHnio ypaBHEHUN B YaCTHBIX
MIPOU3BOJIHBIX BTOPOTO MOPSJIKA.

4.4. [lpumeHeHne METOI0B K OUTapMOHUYECKOMY YPAaBHEHHIO.

4.5. [lpumeHeHne METoI0B K HAX0XKJICHUIO COOCTBEHHBIX 3HAYCHUHN U (PYHKITUH.

III. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

YyeOHast mporpamma — Bun 3anarus O06pazoBarenbHbIe TEXHOJIOTHH
HaNMEHOBAHHE PA3JIEIIOB U
TEM (8 cmpo2om
coomeemcmaui ¢ pasoeiom

11 PI1]])
1. Beenenue B BapuaunonHoe | JlaboparopHbie paboThI 1. I3n0%eHne TeOpeTHIECKOTO
MCYHCIICHHE. MaTtepuana.

2. Pelienue 3agay.

2. Bapuanmonsnsle npuHiuns! | JlaboparopHsie paboTh 1. 3n0eHne TeopeTuuecKoro
B MaTeMaTHYECKOMN (U3HKeE. Marepuana.
2. Pemenne 3amau.




3. BapuauuoHHsle JIaGopatopHbie pabOTHI 1. 3noxeHne TeOpeTUUECKOro
po0JIeMbl, CBSI3aHHBIE C Marepuaia.
BaXHENIINMU 2. Pewienue 3anau.
nuddepeHImaTbHBIMA
YpaBHEHUSIMH.
4. Merop Putiia u meton JlaGopaTopHbIie pabOTHI 1. 3noxeHne TeopeTuyecKoro
I"anepkuHa. Marepuasa.

2. Pemenue 3agau.

[IpenogaBanue yueOHON JUCIUIUIMHBI CTPOUTCS HA COYETAaHUHU JJa00PaTOPHBIX
paboT 1 pa3IMYHBIX (HOPM CaMOCTOATEIIBHOM PadOThI CTYAEHTOB. B mporiecce
OCBOCHUS JHUCHMILUIMHBI UCTIONB3YIOTCSA ClIeIyIONIUe 00pa3oBaTe/IbHbIC
TEXHOJIOTHH, CIIOCOOBI ¥ METO/IbI (POPMUPOBAHUS KOMIIETEHIINI: YCTAaHOBOYHbIC
JeKInH, 1abopaTopHBbIC padOTHl B UHTEPAKTUBHOM PEXHME, BHITTOTHCHHE
WHJMBUAYAJbHBIX 33JIaHUN B paMKaX CaMOCTOSATEIIbHON paOOThI.

JucuumiiHa npeayCMaTpUBaET BBITIOJTHEHNE KOHTPOIbHBIX pabOT, MUCbMEHHBIX
JIOMAIITHUX 3aJaHuH.

IV. Ouenovnsie MaTepuabl AJsl IPOBEACHUS TEKyLIEeH U
MPOMEKYTOYHOM aTTecTauuu

Texywaa ammecmayus
Tunosbie 3a1aHUS:

Bapuanm 1.

1). Haiitu sxcTpemanu pyHKImoHana v{y(x)] = ](xy’ +y'?)dx .

X0

2). Ha xakux KpuUBBIX MOXKET IOCTUTaTh SKCTpeMyMa (DyHKIIHMOHAT

Y= JIM 60+ N Dlds 2

%o
3). OnpenenuTh KPUBYIO € 3aJaHHBIMU TPAHUYHBIMU TOUYKAMHU, OT BpalllCHUS

KOTOPOM BOKPYT ocH adcuucc 00pa3yercs MOBEPXHOCTh HAUMEHbILIEH IMJI0IIA/IH.

Bapuanm 2.

T
1). UccrnenoBarh Ha SKCTpeMyM (QYHKIIHOHAT [ y(x)]= J.(yz +(y"))dx,
0

yO0)=y,, ¥(T)=y,.



2). Harmucatp ypaBHeHue OcTtporpaackoro s GyHKIIHOHATA
Oz Oz
wmw»ﬂﬂaf45mw@.

3). Haiftu ¢yHKIIMIO, HA KOTOPOH MOXET TOCTUTaThCs SKCTPEMyM (PyHKIIMOHAIA
T

4
y(x)]= j( y* =y )dx, yp(0)=0, eCliu Apyras rpaHHYHAs TOYKA MOKET CKOJIb3UTh
0

o T
o IPSIMOM x = .
4

4). CymecTBYIOT JId PEIICHUS] C YIJIOBBIMU TOYKaMHU B 3a7adye 00 AKCTpeMyMe

bynximonama Wy(x)]= [ (" + 2=y )dx,  3(x) =y, ¥(x)=3?

o

Bapuanm 3.
1). HaiiTu reone3nueckue JTMHUU KPYTIIOTO IMIIMHIIpA 7 = R .

2).Hanmucarp nuddepennmanbHoe ypaBHEHHE dKCTpeMaliel N30IepUMETPUIECKON

3aj1a4m 00 SKcTpeMyMe pyHKIHoHaIa V[ y(x)]= J' [p(x)y" +q(x)y*]dx TIpH YCIIOBUH
0

X

[reoyiax=1; y©0)=0; y(x)=0.

0

Cnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouennBanus:

3agayda pellieHa MmojJHOCTHIO - 5 0aJIoB;

3agava cOIEpKUT HETOYHOCTH U HE3HAUYUTEJIbHBIC OLTMOKH - 4 Oaia;
Pemenue conepxkut rpyObie ommoOku - 2 Oana.

IIpomesicymounwiii KOHmMpob

IIK-3 Cnoco0eH pa3padarbiBaTh U AHAJIU3UPOBATH HOBbIE MATEMATHYECKHE
MO/IeJIM B 00J1aCTAX €CTECTBEHHBIX, TEXHUYECKHUX U IKOHOMHYECKHUX HAYK €
Y4€TOM BO3MOKHOCTEH COBPEeMEHHbIX HH(OPMALMOHHBIX TEXHOJIOTHH U
BbIYMCJINTEIbHON TEXHUKH

[TK-3.1 3HaeT MeTOAbl MATEMATUYECKOTO MOICIIMPOBAHUS

[1K-3.2 Pa3pabarbiBaeT U aHAIM3UPYET MATEMATHUYECKUE MOJIETU B 00JaCTH
€CTECTBEHHBIX, TEXHUYECKUX WIH S3KOHOMUYECKHX HAYK



Tunosvle 3a0anus

3aganue 1.
1. OcHoBHBIE KpaeBbIe 3aauu sl ypaBHeHUM Jlamnaca u [Tyaccona.
2. MuHuMabHBIA MHTETPAJ B 3a7a4e 00 U3rude MmiacTUHKHU.

3aganue 2.
1. IIpuHIIMD MPHMMYMa OTEHIMAIBHON SHEPTUH.
2. [Ipumenenne meronoB Putna u ["anepkuHa Kk OMTapMOHUYECKOMY YPaBHEHHUIO.

3ananue 3.

1. BapuanmoHnHsslie 3a1a4n, NpuBOAAIINE K ypaBHeHUsAM Jlarutaca u [lyaccona.
2. [lpumenenne metonoB Putna u I'anepkuHa K HaX0KIEHUIO COOCTBEHHBIX
3HaYCHUN U HYHKIIHA.

IIK-4 Cnoco0eH ncnosib30BaTh COBPEMEHHbIE METOIbI Pa3padoTKu
QJITOPUTMOB M MPOTPAMMHOI0 00ecreYeHus IS BbINOJHEHHUs PACYeTOB Ha
0a3e MaTeMaTH4YeCKHX MoJeJseil

[1K-4.1 Pa3pabarbiBaeT adropuTMbl pelICHUs 3a1a4 Ha 0a3e MaTEMaTHYECKUX
Mozeen

[1K-4.2 Pa3pabartbiBaeT mporpaMMHOe 0OeCriedeHHUE ISl peain3aliii alrOpUTMOB
perieHus 3a1a4 Ha 0a3e MaTeMaTHYEeCKUX MOJIENeH

Tunoevie 3a0anusi

1). Metonom Putia HaliTu npuOIMKEeHHOE pElIeHUE 3a7aul 00 SKCTpeMyMe
2

gynkumonana v[y(x)]= j (V' + y* +2xy)dx, y(0) = y(2) = 0,n = 2.
0

2). MeronoMm Putiia HaliTy ipubIMKEHHOE pelIeHUe 3a71a4l 00 IKCTpEeMyMe
dbyHKIIMOHATA

Vu(x, )] = ij [(Z—QZ + (%T}xdy,D —{(6,) x>0,y 0,x+y<1}u

3). Haiitu Meromom Purtna npubnmxeHHoe peuieHue aud@epeHnnanbHOro

— 42 2
g, =Xt ,n=73

ypaBHEHHsT " +x’y=x; p(0)=y(1)=0. Onpenenursb y,(x) ¥ y,(x) U CPABHUTH UX
3HAYCHUA B TOUKaX x=0.25x=0.5,x=0.75 .

4). Metonom l'anepkrHa HANTH pElICHUE CIEAYIOMNX BapUAIIMOHHBIX 33/1a4:

a). v(y(x))= [ (0 + ¥ Jdx, »(0) = 0, y(2) = 0.

© Ly 1



0). v(y(x)) = I(y2 + 3" +2pe")dx, p(0) = 0, (1) = 0.

OrpaHu4yuThCA NPUOKCHUSIMU HCKOMOU SKCTpEMaIU B BUJE
v, (x)=p(x)(a, +a,x+a,x* +..+a,x"), TAe ¢@(x) BbIOMpaeTCs U3 YCIOBUS
BBITOJIHEHUS TPAHUYHBIX YCIOBUM.

5). CocraBuTh MpOTpaMMy BBIYHCICHUS (PYHKIUH ¢, (x)=@(x)x*,k=0,1..,n—1,

UCIIOJIb3YEMBIX TIPU PEIICHUU 3a7auu 4).

Crioco6 nmpoBeeHUS — YCTHBIM.

Kpurepnu onenuBanus:

Bomnpoc u3noxeH nmoiaHocThio — 12 6aios;

OTBeT Ha BOIPOC COAECPKUT HECYIIECTBEHHbIE HETOUYHOCTH - 10 0asios;
OTBeT Ha BOIPOC COAECPKUT rpyObie omuoOKu - 4 Gasia.

V. YuebHo-MeToAn4Yeckoe M MHPOPMaMOHHOE 00ecTieYeHrne TUCIMIVIMHBI
1) Pexomennyemas nureparypa
a) OCHOBHas UTEparypa
1. ABepOyx, FO. B. IlpocTteilmme 3agaun BapuallMOHHOTO MCUMCIIEHUA: YYEOHO-
Metoauyeckoe nocodue / 0. B. ABepOyx, T. U. CepexxHukoBa; moj peaakiuen A.

H. Cecexkun. — EkarepunOypr: Ypanbckuii ¢denepanbHblii yHUBepcuTeT, IbC
ACB, 2014. — 41 c. — ISBN 978-5-7996-1250-4. — TexkcT: 31€KTpOHHBIN //
[Mupposoit oOpazoBarenvHblii  pecypc I[PR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/65975.html (nara o6pamenus: 19.10.2023).

2. Tpakumyc, FO. B. OcHOBBI BapHallMOHHOTO UCUYKUCIICHUS B IpUMEpPaxX U 3a/1adax:
yaebHoe mocodbue : [16+] / FO. B. Tpakumyc. — HoBocubupck : HoBocubupckumii
roCyJapCTBEHHBIN TEXHUYECKU yHUBepcuTeT, 2011. — 72 ¢. — Pexxum pocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=228989 (nara
obpamenus: 19.10.2023).

0) JomonHuTensHas JuTeparypa

1. BacuibeBa, A. b. ludgdepenumanbible 1 HHTErpaIbHbIE YPaBHEHUS!: BApUALIMOHHOE
UCUHUCIICHUE B TpuUMepax W 3ajadax: ydyeOHoe mocodbue: [16+] / A.b. Bacuibesa,
I'. H. Mengenes, H. A. TuxonoB. — Mocksa: ®usmatiut, 2005. — 214 c.: uin. — Pexxum

JIOCTYTIA: 10 IIO/ITNCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=68123 (ngara oOpareHus:
19.10.2023).

2) IlporpammHoe obecrieueHne

KoMmnbrorepHblil ki1acce (pakyabTeTa NPUKJIATHON MATEMATUKHA U KHOCPHETUKH
Ne 249
(170002, TBepckas 00.1., r.TBepsb, CanoBblii nepeynok, 1.35)



https://www.iprbookshop.ru/65975.htm
https://biblioclub.ru/index.php?page=book&id=228989
https://biblioclub.ru/index.php?page=book&id=68123

Cadence SPB/OrCAD 16.6

['ocynapcTBeHHBIH KOHTPAKT Ha IOCTaBKY
JUUEH3UOHHBIX TMPOTPAMMHBIX MPOAYKTOB
103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT npuema nepenayu o gporosopy Ne02/12-
13 ot 16.12.2013

Google Chrome

OecruiaTHO

JetBrains  PyCharm  Community
Edition 4.5.3

OecIuIaTHO

Kaspersky Endpoint Security 10 nns
Windows

AKT Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasienust npas MC00000027 ot
16.09.2011

Akt npenocraBnenusa npas Ne Us000311 ot

MATLAB R2012b 25092012
MiKTeX 2.9 OecIIaTHO
NetBeans IDE 8.0.2 OecIiaTHO
Notepad-++ OecIiaTHO
OpenOffice OecrIaTHO

. noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 5r2 «CodrJlaita Tpeia»
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecriatHo
R for Windows 3.3.2 OecIiaTHO

: Akt npuema-nepegaun Ne Tr024185 or

STATGRAPHICS Centurion XVILII 08.07.2010
MHorodyHKIIMOHABHBIN
peaaktop ONLYOFFICE GecninatHoe | 6ecriaTHO
10
OC Linux Ubuntu 6eciataoe 110 OecIiaTHO

3) CoBpemeHHbIe IpodhecCHOHATTBLHBIC 0a3bl JAHHBIX ¥ HH(POPMAIIMOHHBIE

CIIPAaBOYHBLIC CUCTCMbI

1. 9BC «ZNANIUM.COM» www.znanium.com,;

2. OBC «YHuBepcureTrckas 0udauoTeKka onyaiin» https://biblioclub.ru/;

3. 9BC «JIanup» http://e.lanbook.com.

Buptyanbhas o6pazoBarenbHas cpena TBIY (http:/moodle.tversu.ru)
Hayunast 6udmmorexa TBI'Y (http:/library.tversu.ru)

4) Ilepeuenn pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTH «H-
TEpHET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCLIUTUTAHBI
Caiit TBI'Y: http://homepages.tversu.ru/~s000154/MAPLE/maple.html

HMHTEpHET-YHUBEPCUTET http:/www.intuit.ru



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/
http://www.intuit.ru/

VI. Metoanyeckue MaTepuasibl 11 00y4arOIIUXCS 110 OCBOCHHIO
JAUCHUILUIMHBI

MakcumanbHasi cymma OallJIOB 1O Y4EOHOW UCUMILUIMHE, 3aKaHYMBAIOLIEHCS
AK3aMEHOM, 0 HUTOoraM cemMmectpa cocrtaBisier 60 GamioB (30 GamioB - 1-it
MOyJib 1 30 6aJIIOB - 2- MOJTYJIB).

OOyuaromemycsi, HabpaBmemy 40-54 Oanna, MpyU TOABEACHHH WTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATHH IO JUCIUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydeTa yCIIeBaeMOCTH W 3a4ETHOW KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YIOBJICTBOPUTEITHHOY.

OOyuaromemycsi, HaOpaBmiemy 55-57 OaiioB, MpU TOABEICHUH WTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHATUU MO IUCUUIUIMHE) B Tpade peHTHHTOBOM
BEIOMOCTH y4deTa ycrneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
n00aBiieHO 15 6alyIoB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OI[CHKA «XOPOIIIOY.

OOGyuarorieMmycsi, HaOpaBmemy 58—60 0OaioB, NMpU TMOABEISHUM HUTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHITHH 1O JIUCHUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTH ydeTa ycrneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
n00aByieHO 27 OaNJIOB U BBICTABIIEHA HK3aMEHAI[MOHHAS OLIEHKAa «OTIMYHO». B
KaKUX-JIMOO MHBIX CIy4asx J00aBJIeHUE MPEMHUAIIbHBIX 0aJJIOB HE JOMYCKAETCS.

OO6yuaronuiicst, Habpapmuii 10 39 0aNIOB BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenenrie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJABATEIEM U
MOKET KOPPEKTUPOBATHCS.

Conepikanue caMOCTOSATEILHOM PadoOTHI

1. OBnazeHre OCHOBHBIMU MOHSITUSIMHU BapUAIMOHHOTO MCUMCIICHUS.
Haxoxaenue skcTpeMyMoB ()yHKIITMOHAJIOB B 33/1auax ¢ HEMOBUKHBIMU
rpaHuliaMu (MpoCTEUIe Clydan HHTETPUPYEMOCTH YpaBHEHUS Diliepa).

3. OmnpeneneHue 3KCTPEeMyMOB (PYHKIIMOHAJIOB, 3aBUCSIIINX OT HECKOJIBKHUX
(GyHKUIHH.

4. OnpeneneHre SKCTPeMyMOB (YHKITHOHAIOB, 3aBUCSIIUX OT MPOU3BOAHBIX
00J1ee BBICOKOTO MOPSAKA.

5. Omnpenenenuie 3KCTPeMyMOB (DYHKIIMOHAJIOB, 3aBUCSIINUX OT (PYHKITHI
HECKOJIbKUX MEPEMEHHBIX.

6. PemeHnue 3aaa4 ¢ MOJBM>KHBIMHU TPaHHUIIAMU.

7. Pelienue BapuallMOHHBIX 3a]1a4 HA YCIOBHBIM SKCTPEMYM; PELIEHUE
M30MEPUMETPUUECKUX 3a/1a4.

8. N3yuenune BapualimOHHBIX TPUHIUIIOB B MAaTEMAaTHIECKOMN (U3HKE.

9. W3ydenue BapHallMOHHBIX MPOOJIEM, CBA3AHHBIX C BAXKHEUIIIUMHU
muddepeHnanbHBIMU YPAaBHEHUSIMU.

10. V3ydyeHue npsmMbIx METOAOB BapUALIMOHHOTO UCUUCIICHUSI.

11.Pemenue 3a1a4y Ha mpuMeHeHue MeTo10B Putna u ['anepkuna.



@opMbI IPOBEACHUS CAMOCTOSITEIbHOM PadoThI:

- TOMAILIHUE 33aHUs (M3yUEHUE JIUTEpaTyphl IO TEMaM, pelIeHne IPUMEPOB U 3a/1a4);
- HarucaHue pedeparos;

- IOITOTOBKA K KOHTPOJIbHBIM paboTam;

- IOATOTOBKA K 3K3aMEHY.

@®opMbI KOHTPOJISI CAMOCTOSATEILHOM PA0OThI:

- IPOBEpKa U co0eceT0BaHue TI0 Pe3yaIbTaTaM BBITIOJIHEHUS JOMAIIHUX paboT;
- IPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX PadoT;

- 06cyxenue pedepaTos;

- IPUEM 3K3aMEHOB.

Bomnpocel k 3k3aMeHy
1. Bapuanus u ee cBOMCTBA.
2. HeoO6xoaumoe ycinoBue 3KCTpeMyMa (PyHKIIMOHATIA.
3. HccrnenoBanue Ha SKCTPEMYM 3374 C HEMOABUKHBIMU IPaHULIaMH. Y paBHEHUE
Diinepa. HekoTopele mpocTeilre ciiydyau HHTETPUPYEMBIX YpaBHEHHI Dsepa.
4. OnpeneneHue 3KCTpeMyMa (PYHKITMOHAIIOB 3aBUCSIINX OT HECKOJIBKUX (PYHKIUH, a
TaK)Ke OT MPOU3BOJHBIX 00Jiee BEICOKOTO TOPSAKA.
VYpasuenue Ditnepa-Ilyaccona.
5. OYHKIIMOHAJBI, 3aBUCSIINE OT (PYHKIINI HECKOJIBKUX HE3aBUCUMBIX MIEPEMEHHBIX.
VYpauenne OcTporpaackoro.
6. BapuanmonHsle 3a/1aud B mapameTpuieckoin popme.
7. Ilpocrenimas 3a1a4ya ¢ NOJABUKHBIMU I'PaHULIAMU. Y CJIOBUE TPAHCBEPCAIBHOCTH.
8. 3aaya ¢ NOJABUKHBIMU T'PaHULIAMHU JIs1 PYHKIIMOHAJIOB, 3aBUCSALIUX OT
HECKOJBKHUX (DYHKIIHM.
9. DkcTpemani ¢ yriioBbIMU TOUKaAMHU.
10. OmHOCTOPOHHME BapUaLIUH.
11. TTose axcTpemarnei.
12. ®ynkuus Beitepurpacca.
13. IIpeoOpazoBanue ypaBHeHHI Diiiepa K KAHOHUYECKOMY BUITY.
14. BapranimoHHbl€ 3a/1a4u Ha YCJIOBHBIN 3KcTpeMyM. CBsA3U BUIA

(D(xaylsyza---a y,,) = 0 .
15. Bapranuonssle 3aa4y Ha YCIOBHBIN 3KCTpeMyM. CBsA3H BUIa

P Y1V 30 Vs Vi Vo V) = 0.

16. N3onepumeTpruyeckue 3a1auu.

17. MuHMMaIbHBIN UHTErpaI B Ciiydae 0ObIKHOBEHHOTO AU (epeHITnaTIbHOTO
ypaBHEHUSI.

18. OcHoBHBIE KpaeBble 3a1auu A1 ypaBHeHul Jlamaca u [lyaccona.

19. [IpyHIMT MUHUMYMa MMOTEHIIUATBHON YHEPTHUH.

20. MuHuManbHBIN UHTETpal B 3a7a4e 00 U3rude MmiIacTUHKU.

21. MuHuManbHBIN UHTETpal B podiieMe COOCTBEHHBIX 3HAYEHUH.

22. BapuanvoHHbI€ 33J]a41, TPUBOSAIINE K OOBIKHOBEHHOMY YPaBHEHHUIO.

23. BapuauuoHHbIe 3a/1a4d, NPUBOJAIIKE K ypaBHeHUAM Jlamiaca u [lyaccona.



24. BapuannoHHBIE 3a/1a91, CBSI3aHHBIE C OUTAPMOHUYECKUM YPABHEHUEM.

25. BapuanuonHusie npo0JieMbl, CBSI3aHHbIE C HAXO0XKJAEHHUEM COOCTBEHHBIX YHCEN U
COOCTBEHHBIX (hYYHKITHH.

26. OcHoBHas uaes Meroqa Putia u merona ["anepkuna.

27. llpumenenue Meto10B Putna u ["asiepkrHa K 0OBIKHOBEHHBIM
nriddepeHanIbHbIM YPaBHEHUSM.

28. [Ipumenenue meto10B Putia u ['anepkrHa K pelIeHUI0 YPaBHEHUN B YACTHBIX
MPOM3BOJHBIX BTOPOIO MOPSAKA.

29. llpumenenue meto10B Putiia u ['anepkrHa Kk OUrapMOHUYECKOMY YPaBHEHHUIO.
30. ITpumenenue meto10B Putia u ['anepkruHa K HaX0KJIEHUIO COOCTBEHHBIX
3HaYeHUHN U QyHKIUH.

VII. MatepuajibHO-TeXHHYECKOe o0ecreyeHue
Jlnst aymuTopHO#M paboThI

VYyebOnas ayguropus HaGop yueOHo#1 Mmebenun, MenoBas 10cKa.
Ne 7 170002, TBepckas
0015., r.TBepp, CanoBbIit
MIEPEYJIIOK, 11.35

[Tomewienue nms Ha6op yueOHoit mebenu,
CaMOCTOSTENIbHON pabOThl | KOMITBIOTED,
KomnbrotepHsiil kj1acc Ne | mpoekTop.

2 ¢akynbreta [IMuK Ne
249

JI1st camocTosiTenbHON padoThI.

[Tomemienue nis Habop yueOHoi mebenu,
CaMOCTOSTEIIbHON pabOThl | KOMITBIOTED,

KoMnerorepnsiit kiacc Ne | IpoeKTop.
2 ¢akynbreta [IMuK Ne

249
VIII. Ceenenust 00 00HOBJICHMH pado4eil MporpaMMbl AMCHUIIHHBI
. aTa M NPOTOKOJI
OO0HOBJICHHBIH A P
. 3aceJaHusA
pasaeJ1 padoyei OnucaHue BHECEHHbIX
Ne .. . kadenpsoi,
NporpamMmbl MU3MEeHeHUI
yTBepAUBIIETr0
AUCIHUNJIMHBI
M3MeHEeHUsl
L. 11. 2) ITporpammuoe | BHeceHbl U3MEHEHUS B Ot 24.08.2023
obecrnieueHue cniucok 110 roja, mpoTokoa Ne
1 yueHnoro cosera
bakynpTeTa




V. 1)
Pexomennyemas
JUTEepaTypa

OOHOBIIEHHE CCBUIOK Ha
JUTEPATYPY

Ot 24.08.2023
rojia, MpoToKoJ Ne
1 yueHoro cosera
dakynpTeTa




