AHHOTAIIAA PABOYEHN TPOT'PAMMBI JJUCHUTLIAHBI

HNPUEM 2020 r.

O®OPMA OBYYEHUS 3aounas

Marematuka 3

Hamnpasiienne moarotoBku/
CTEeUAITBHOCTD
OO6pazoBarenbHas mporpaMma
(HampaBiIEHHOCTH (IPOHIIB))
Crennanuzanus

YpoBeHnb 00pazoBaHus

18.03.01 XumMmuueckas TEXHOJIOTUS

XuMHYecKasi TEXHOJIOTHS IepepadboTku HepTH 1 Taza

Texnonorusa He(l)Tel"a?;OXI/IMI/II/I H MOJIMMEPHBIX
MaTepuaioB

BbICIlIee 00pa3oBaHMe - OakalaBpuaT

Kypce | 2 ‘ cemectp | 3
TpymoeMKocTh B KpeauTax 6
(3a4eTHBIX ETMHUIIAX )
Bupl yueOHOM AeSITEIBHOCTH BpemenHoi1 pecypc
Jlexnun 8
KonraktHas (ayauropHasi) [IpakTHueckue 3aHATHS 16
paboTa, 4 JlaGopaTopHBbIe 3aHSATHS 0
BCET'O 24
CamocrosTenbHas padboTa, 4 192
HUTOI'O, u 216
Bun npomexyrouHoii DK3aMeH O0ecrieynBaroliee (0)\%1/1
aTTecTaluu M0 JIpa3/IeJICHUE HIBUII




1. I_Ie.]'[l/l OCBOCHHUA TUCHHUILIINHBI

LenssMu OCBOCHMS TUCHMIUIMHBI ABISETCS (HOPMUPOBAHHE y OOYUYaAIOMIMXCS ONPEICICHHOTO
OOII (m. 5 O6meit xapakrepuctuku OOIT) cocTaBa KOMIETSHIMN [T TOATOTOBKH K
npohecCHOHATBFHON IS TEILHOCTH.

CocraBasionye pe3yJbTATOB 0CBOEHUS (1eCKPUNTOPHI KOMIIETEHIIMU)
Kon HanmenoBanue
KOMIIETeHIIUA KOMIIETeHIIUA Kox T (S (TS
Criocoben YK(Y)-1.B1 | Brageer oOmbITOM TNPUMEHCHHUS 3aKOHOB ECTECTBCHHBIX
OCYIIECTBIISTH HayK U MaTeMaTHYeCKUX METO/IOB M MOJIEJNIEH [UIsl PEeLIeHHs
TIOHCK, 3aJ1a4 TEOPETHYECKOro U MTPUKIIAJHOTO XapaKTepa
KPUTHYECKUI YK(Y)-1.Y1 | YMmeer pemaTh 3ajaud TEOPETUUECKOTO U IIPUKIATHOTO
aHaJIM3 W CHHTE3 xapakTepa
YK®)-L Eggﬁgr:iﬂn’ VYK(VY)-1.31 | 3HaeT 3aKOHBI €CTCCTBEHHBIX HAYK U MaTEeMaTHYCCKUC
CHCTEMHBIH TIOIXOX METO/Ibl TEOPETHUECKOTO XapaKTepa
JUTst pereHust
TIOCTaBJIEHHBIX
3a1a4
Brageer MaTeMaTHYeCKUM amnmapaToM KOMILIEKCHOTO |
OMEpAIMOHHOTO  WCYHCIeHUs,  auddepeHuanbHbIMU
OIIK(Y)- YPaBHEHUSIMU U PSIAMU Ul IPOBENCHUS TEOPETHUYECKOTO
1.B3 UCCIENOBAaHU W MOJAENUPOBaHMS  (QUIUUECKHX U
Crioco0eH 1 roToB XUMHYECKHUX MPOIIECCOB U SABJICHUH, a TakXKe, IS PeIICHHS
HCIIOJIb30BaTh npoeccrOoHaNIbHBIX 337134
OCHOBHBIE 3aKOHBI
OIIK(Y)-1 ecTecTBEeHHOHAYYH Ymeer pemaTh OObIKHOBEHHbIE auU(depeHIraIbHbIe
BIX JTUCIMILINH B OIIK(Y)- YpaBHEHHS M HMX CHCTEMBl, NPUMEHATh ammapaT
podecCUOHANBHOM 1.V3 TapMOHHYECKOr0 M KOMILIEKCHOTO aHaJIHM3a NPH PElIeHUU
IEeATEIIbHOCTU CTaHJAPTHBIX 3a4a4
3HaeT OCHOBHBIE ONpEACNeHHS U TOHATHA TEOpUHu
OIIK(Y)- muddepeHnnanbHpIX  ypaBHEHHH,  PAOOB,  (YHKIUHU
1.33 KOMIIJICKCHOT'O MIEPEMEHHOT O u OIEPaIIIOHHOTO
WCUUCIICHHS

2. [InanupyeMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE
[Tocne ycnenHoro 0CBOCHUsI JUCIUILIMHBL OyIyT chOpMHUPOBAHBI PE3YIbTATHI O0yUCHHUS:

Il1anupyemMble pe3y/IbTaThl 00yUeHHs] 110 JHCIHILIHHE

Kommnerenuus

HaumeHnoBanmne

P/

Bnaneer MmeTogamu penieHust OOBIKHOBEHHBIX AU((epeHMaIbHbIX YpaBHEHUH 1-T0 1
BBICILIETO MOPSAKOB U cHcTeM T epeHIMaNbHBIX ypaBHEHHH;

VK(Y)-1
OITK(Y)-1

METOJaMH HCCIICIOBaHUS CXOOUMOCTH DSNOB, PA3JIOKEHHSA (QYHKIMHA B CTEICHHBIE U
TPUTOHOMETPUYECKUE PSIbl; MeTomaMH  JIH(PQPEepeHIHaIbHOr0O W HHTErpajbHOro
UCYHCIICHUS (PYHKLMIA KOMIUIEKCHOTO IEPEMEHHOI'0; OCHOBHBIMH TIPHIOKEHHAMH TEOPHH
BEIYETOB;  METOAAMH  OICPAlMOHHOTO  WCYMCICHHUS  pelIeHHs  OOBIKHOBEHHBIX
JwhbepeHIHaTbHBIX YPaBHEHUN U X CHCTEM

PJ12

YMeer orpenensiTh T, HaXOAUTh 00IIee U YacTHOe pemeHne auddepeHnarbHbx
YpaBHEHUI M CHCTEM JIMHEHHBIX I PepeHINaTbHbIX YPaBHSHHH C TOCTOSHHBIMH

K03 pUIHEHTaMH; HCCITEI0BATh Ha CXOIUMOCTD YUCIIOBBIC PSJIbl; HAXOIUTH HHTEPBAJIBI
CXOIMMOCTH CTEIIEHHBIX PSIO0B; pa3naratb GyHKImH B paxn Teitnopa nu Oypee; BEINOTHATD
JEUCTBUS C KOMIDICKCHBIMH YUCTIaMU U QYHKITUSIMI; T PepeHINPOBATh U
HHTErPUPOBATh (PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOT0; pa3niaratb (GyHKIMH B P
JlopaHa; NpUMEHSTH TEOPHIO BBIYETOB ISl HAXOXK/ICHNSI HHTETPAJIOB; HAXOANTD
n300pakeHNE 110 OPUTHHATY M OPUTHHAJ 110 H300paKEHHIO;

VK(Y)-1
OIK(Y)-1




OonepaMOHHOr0 UCUUCICHUA

pemars 3amauy Komm mnst muddepeHnmansHpIX ypaBHEHWH M CHCTEM C ITOMOLIBIO

PJ13 3naer ki1accupukanmio 1uddepeHranbHbIX YpaBHEHHH, OCHOBHBIE METO/IBI PEIICHHS
i hepeHIaTBHBIX YpaBHEHUH TIEPBOTO U BBICIIUX ITOPSIIKOB U CUCTEM

i hepeHIaTBHBIX YpaBHEHHUH; OCHOBHBIE MTOHSITHS TEOPHH YNUCIIOBBIX 1
(yHKIIMOHAIBHBIX PSIIOB; psabl Teinopa, MaknopeHa, @ypbe; HOHATHSI KOMIIEKCHBIX
YHCell, OCHOBHBIX (DYHKIMH KOMIUIEKCHOTO IEPEMEHHOT'O U HX CBOMCTBA;

i hepeHIMpoBaHNE U MHTETPUPOBAaHHE (QYHKIMI KOMIIJIEKCHOT'O TIEPEMEHHOT0;
noHsTUs psina JlopaHna, 0coOBIX TOYEK, BEIUETOB; MOHSITHE MTpeoOpazoBanust Jlamiaca u ero
OCHOBHBI€ CBOMCTBA; OCHOBHBIE IPUJIOXKEHUS ONEPAIIOHHOTO MCUUCICHUS

VK(Y)-1
OIIK(Y)-1

OIIGHO‘IHI)IG MCPOIIPUATHUA TCKYIIECTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecrauuu NpeaCTaBJICHLI B
KaJICHAaApHOM pCﬁTHHF-HHaHG JAUCITUITIINHBI.

3. CTpykTYypa M coiep:kaHue TUCHUTITHHBI

OcCHOBHbBIE BH/IbI y‘leﬁHOﬁ ACATCJIBbHOCTHU

Pa3znenn! 1HCHUNIMHBI ®opmupyemblii Buabl yue6Hoii gesiTeJIbHOCTH Oobem
pe3yiabTar BpeMeHH, 4.
o0yueHusi Mo
JUCHHIIIHHE

Pa3zpen 1. Pl Jlexknuu 4
OObIKHOBEHHBbIC P12 [IpakTrueckue 3aHsATUS 4
auddepennnanbHbIe ypPABHEHHS H P13 JTabopaTOpHbIE 3aHATHS 0

CHCTEMBI CamocrositenpHast paboTa 50
Pasznen 2. P11 Jlexun 2
YucjioBble U P/12 [TpakTrueckue 3aHATUS 4
(QYHKIIMOHAILHBIE PSBI. P13 JlaGopaTopHbIe 3aHATHUS 0

CamocrosTenbHas paboTta 50
Pasnea 3. P11 Jlexuun 2
KoMmuiekcHble uncia 1 QyHKIUA P/12 [TpakTrueckue 3aHATUS 4
P13 JIaGopaTopHEIE 3aHATHS 0

CamocrosrenbHas padboTta 50
Paznen 4. P11 Jlexuun 2
IIpeoopa3oBanue Jlamiaca. P12 [TpakTrueckue 3aHATUS 2
OnepauuoHHbIH MeTOJA pelIeHus P13 JlabopaTOpHbIC 3aHATHUS 0

nuppepeHuHATBHBIX yPABHEHUI CamocTosTenpHas paboTa 42
4. Y4edHo-MeTOoqUYeCKOE U HHPOPMALMOHHOE 00ecniedeHue TN CUUILIMHBI

4.1. YueOHO-METOAUYECKOE 00ecImeyeHue
OcHoBHasi JinTeparypa
1. bubuxos, 0. H. Kypc oObIkHOBEHHBIX Iu(depeHInaTbHbIX ypaBHEHUH : ydeOHOe

noco6ue / FO.H. bubukoB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlansb, 2011. — 304

c. — Texkcr :

aneKTpoHHbIN // JlaHb :
https://e.lanbook.com/reader/book/1542 (mata oOGpareHwus:

JoCcTymna: u3 koprnopatusHout cetu TITY
2. Tlpusanos, U. 1. Beenenue B Teoputo GyHKIUH KOMIIEKCHOTO NEPEMEHHOTO : yIeOHHK /
. B. IIpockypsikoB. — 15-e u3n., ctep. — Cankr-IletepOypr: Jlanp, 2009. — 432 c. —

AIIEKTPOHHO-O0MOMMOTeYHass cuctema. — URL:
11.03.2019). — Pexum




URL: https://e.lanbook.com/book/322 (mata oOpamenus: 11.03.2019). — Pexum
JocTyna: u3 kopnopartusHou cetu TIIY.

3. bepman, I'. H. CO0pHUK 3a/1a4 10 KypCy MaTeMaTH4ECKOTO aHajIm3a : ydyeOHoe rnocodue /
I'. H. bepman. — 6-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2017. — 492 c. — ISBN
978-5-8114-0657-9. — Tekcr : 37eKTpOHHBIH // JIaHb : 31eKTpOHHO-0UOINOTeYHAas
cucrema. — URL: https://e.lanbook.com/book/89934 (nata oopamenus: 11.03.2019). —
Pexxum nocrymna: u3 xopnopatusHou cetu TITY.

JonosHuTeIbHAS JTUTEPATypa

1. Beicmiast MaremaTHKa B YIPaXHEHUSAX U 33/1a4ax : ydyeOHoe nmocobue / I1. E. Jlanko, A.
I'. [lomnos, T. 4. Koxesnukosa, C. Il. [lauko. — 7-e uza., ucnp.. — Mocksa: ACT
Mup u O6pazoBanue, 2016. — 816 c.: ui.- TekcT: HEMOCPEACTBEHHBIN.

2. Bricmias MaTemMaTuka Ui TEXHUYECKUX YHUBEPCUTETOB. YuebHoe nocobue: B 5 u.: Y.
5. Muddepennmansupie ypaBHenus / B. H. 3agopoxnsiii, B. @. 3anemex, A. IO.
Tpudonos, A. B. IllanoBanoB ; HamumonanbHbIl wuccnenoBaTeIbCKU TOMCKUN
nonurexuuueckuit yHusepcuter (TIIY), ®usuko-rexunuyeckuit uHcTUTYT (DPTU),
Kadenpa Beiciieit marematuku u Matematudeckoi ¢uszukun (BMM®) . — Tomck :
Wzn-so TITY , 2014.-URL: http://mwww.lib.tpu.ru/fulltext2/m/2015/m135.pdf (mara
obpamenus: 13.04.2019). — Pesxxum noctyna: u3 kopnoparuHoit cetu TITY.- Tekcr:
JEKTPOHHBIM.

3. Tepexuna , JI. U. Bricimas Mmatemaruka. YuebHoe nmocooue. Y. 4. [lnuddepennmansase
ypaBHeHHUS. Psapl. DyHKIIUU KOMIUIEKCHOTO nepeMeHHoro. Onepannonusiii meton / JIL.
N. Tepexuna, . U. ®ukc . — Tomck : Jenpramnan WU3n-so TI'Y , 2011. — 268 c.-
TekcT: HemoCcpeACTBEHHBIN.

4. Tepexuna , JI. U . COOpHUK MHIUBUAYAJIbHBIX 3aJlaHUN TIO BBICIIEH MaTeMaTHKE.
VYyebnoe nocobue. B 4 u. Y. 4 / JI. . Tepexuna, . . ®ukc ; HanmonanpHbIHA
uccnenaoBaTenbckuii  Tomckuii monutexHuueckuii yHuBepcuter (TITY), dusuxo-
texanueckuii uHCTUTYT (DTU), Kadenpa Breiciieli mMaTeMaTHKHM U MaTEMaTHYECKOU
¢m3uxkn (BMM®) . — 2-e m3a.. — Tomck: Mzn-so TIIY , 2014. — URL :
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (mata ob6pamenus: 13.04.2019). —
Pexxum noctyna: u3z kopnopatuBHou cetd TIIY .- TeKCT: 31eKTpOHHBIN.

6.2. UnpopmanmonHoe U MporpaMMHoe odecrnevyeHune

Internet-pecypcer (B 1.4. B cpene LMS MOODLE wu np. oOpa3oBarenbHbie U
OUOIHOTEYHBIE PECYPCHI):

1. Dnexrtponnslii kypc Matematuka 3.1. /JJO 2018, Be6- noanepxka, onrcanue mo
ceouake https://stud.Ims.tpu.ru/course/view.php?id=1779 Matepuais
npenacTaBieHsl 4 pazaenaMu. Kaxapiil pa3ien coaep>XKUT TeOpeTUuIecKre 1
MPAKTUYECKUE MaTEePHAIIbI ISl TOATOTOBKH K 3aHSATHSIM, BApUaHTHI
WHIUBUAYAIbHBIX JOMAIIHUX 33/1aHUM, TECTHI.

2. http://mathnet.ru — obmepoccuiicknii MaTeMaTHYeCKHA OPTaT

3. http://lib.mexmat.ru —snexTpoHHas OHONMOTEKAa MEXaHWKO-MAaTEMaTHYECKOTO
¢daxynbTera MI'Y

JIuueHsuoHHoe  mporpamMmHoe  obecneueHue (B cootBerctBMM ¢ Ilepeunem
JIMIEH3HMOHHOI 0 NPOrpaMMHoOro odecnevyenus: TIIY):


https://stud.lms.tpu.ru/course/view.php?id=1779
http://mathnet.ru/
http://lib.mexmat.ru/

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Design Science
MathType 6.9 Lite; Google Chrome; Honeywell UniSim Design Academic Network; Microsoft
Office 2007 Standard Russian Academic; Mozilla Firefox ESR; PTC Mathcad 15 Academic
Floating; Putty; Tracker Software PDF-XChange Viewer; WinDjView; Far Manager;
Notepad++; XnView Classic; Zoom Zoom



