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1. Ilean ocBOeHMS AU CIMILIMHbBI

[enstMu OCBOEHUS TUCIUILIMHBEI SBIsieTCsl GOPMUPOBAaHKE Y 00yUaIOIIUXCs ONPEAECIEHHOTO

OOIT (m.
poheCCHOHALHOMN JIeSTEIbHOCTH.

5 Oo6mei#t xapakrepuctuku OOII) cocraBa KOMNOETEHIMH M TMOATOTOBKH K

CocraBasiionme pe3yjibTaTOB 0CBOEHHSI (IECKPHIITOPDI

Kon KOMIIETEeHMH)
KOMIIETCHIIN HaunmeHnoBanmue KOMIIETEHIIUHN
4 KO}_I HaumenoBanme
Buajieet onbITOM NPHMEHEHHUS 3aKOHOB
VK(Y)-1.B1 ECTECTBEHHBIX HAYK H MATEMATHECKIX METO/I0B 1
MoiesIei JUIst pereHus 3a/1a4 TCOPETUYECKOr0 i
Crioco6eH 0CyIIeCTBISTh TOUCK, KPUTHIECKUH NPUKIIAIHOTO XapaKTepa
VK(Y)-1 aHamMs M CHHTC3 MH(DOPMALIH, TPHMCHSTE VMeeT pelaTh 3a1a41 TEOPETHIECKOTO U
CHCTEMHBIH HOJIXO0L ISt pelueHus YK(Y)-1.V1 MIPUKIIATHOTO XapakTepa
[IOCTABJICHHBIX 3324
3HaeT 3aKOHBI €CTECTBEHHBIX HAYK H
YR(Y)-1.31 MaTeMaTHYECKUE METO/IbI TEOPETHUECKOT0 XapaKTepa
Bnaneer anmaparoM MaTeMaTHYECKON (DM3HKH st
CHOCOGH?CT“O TPUMEHATE . MPOBEIEHHS TEOPETHIECKOTO UCCIIET0BAHUS U
COOTBETCTBYIOLIHI PH3UKO-MATCMATHUCCKHIE OIIK(Y)-2.B4 MO/IETTMPOBaHHS (PH3HYECKUX U XUMHYECKHX
afmapar, METO/bl aHAJIN3a M MOJCIUPOBAHUS, NPOLIECCOB 1 SABIEHNH, a TAKKe, TS PelleHns
TEOPETUYECKOT0 ¥ IKCIIEPUMEHTAIBHOTO PO ecCHOHANBHEX 32/,
HCCIIeIOBAHYS IIPU PEIICHUH
OIIK(Y)-2 npogeccrHOHalbHBIX 33134 VYwmeer pemats quddepeHianbHble ypaBHEHUS B
CrioCOGHOCTBEO IPUMEHSTH OIIK: YACTHBIX IPOU3BOJIHBIX, YPABHEHUH
COOTBETCTBYIOIINH (pU3NKO-MaTeMaTHICCKUI (¥)-2.v4 TEMIONPOBOIHOCTH U TG Y3HH, ypaBHEHHS
arnmapar, METO/bl aHAJIN3a M MOJCIUPOBAHUS, JlanamGepa
TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO
MCCIIE/IOBAHMS TIPH PEIICHUH 3HaeT OCHOBHBIE IIOHATHUS, ONIPEACIICHHS 1 METO b
pOpECCHOHATBHBIX 33184 OIIK(Y)-2.34 TeopHu AU depeHIHanbHBIX YPABHEHHI B 4aCTHBIX

TIPOM3BOIHBIX

2. Mecro qucuuminnel (MoayJsi) B ctpykrype OOII

JlucummuinHa OTHOCHTCS K 0a3oBoil wactu biioka 1 ydeOHOro mimaHa oOpa3oBaTelbHON

IIPOTrpamMMbl

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs MO JUCHUIINHE

[Tocne ycnenrtHoro OCBOSHUS JUCIUILIMHBL Oy 1yT chOpMHUPOBaHBI PE3YIbTAThl O0yUEHUSI:

IL1aHupyembie pe3yJIbTaThl 00y4eH s 10 AMCUHUILIHHE Kowmeretist
Kon HaumenoBanue
P/l Biazets anmaparom mMatemariueckor (GYU3MKH IS peleHus MpodeCCHOHAIBHBIX 3a1a4 YK(Y)-1
OIIK(Y)-2

P12 Ymers pemath auddepeHnnanbHble ypaBHEeHHUs! B YACTHBIX POU3BOIHBIX TIEPBOTO MOPSIKA, YK(V)-1
ypaBHEHUsI TUIIEPOOINYECKOT0, TapabOIMYEeCKOTo U JJUIUIITHYECKOTO THIIOB, Pab0TaTh CO OIIK(Y)-2
CreLHaIbHbIMU (QYHKIUSIMH

P13 3HaTh OCHOBHBIE OIPEJICNICHHs], YTBEPIKACHHS M METOJIbI TEOPHH AU HepeHIINaTbHBIX YK(V)-1
YPAaBHEHHUIT B YaCTHBIX POU3BOAHBIX -0 M 2-TO MOPS/IKOB, CrienuanbHbIX i 0600mennex | OHK(Y)-2
GbyHKIMN

OneHoYHbIE MEPOIIPHUATHSI TEKYIIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCcTallii IPEICTaBICHbI B
KaJIeHAApHOM PEUTHHT-TINIaHE JUCIIUTUINHBL.




4. CTpyKTypa ¥ coJep:KaHue TUCHUIIMHBI

OcHoBHbIEC BHbI Y4eOHOMH 1eATEeJbHOCTH

Pazaenbl JMCHUIIMHBI Dopmupyembliii Bujasbl yuedHoii J1eATeIbHOCTH O0bem
pe3yabTar BpPEMEHH, Y.
o0y4yeHus no
JUCHHUIIJINHE
Pasznea 1. PJ1 Jlekmn 6
JAnddepennuanbubie ypaBHeHUs P12 [IpakTHyeckue 3aHsATHS 6
B YACTHBIX IPOM3BOAHBIX 1-10 1 2- P/3 JlaboparopHble 3aHATH 0
r'o NOpPAAKOB B 3a7a4axX CamocrositenpHas pabora 12
MaTeMaTH4ecKoi PU3HKH
Pasznea 2. PJ1 Jleknmn 6
CneunajbHbie QyHKIUT P12 [IpakTHyeckue 3aHsATHS 6
P13 JlabopaTopHbIe 3aHATHS 0
CamocrositenpHas pabora 20
Paznen 3. PJI1 Jlexnuu 12
MeTtoas! peuieHust 3aga4 P12 [IpakTHuecKkue 3aHATHS 12
MaTeMaTu4eckoi Gu3nKu PI3 JlaboparopHble 3aHATH 0
CamocTosTenbHas pabora 28

CopepxaHue pa3aenoB AUCIUILTHHBL:

Pazgen 1. /InddepennuanbHbie ypaBHeHMs] B YACTHBIX NMPOU3BOAHBIX 1-ro U 2-ro
NMOPSIKOB B 3a]aUaX MaTeMaTH4ecKoii puzuku

KBasununeitnpie nuddepeHmanbaple  ypaBHEHHMS] B YaCTHBIX TPOM3BOAHBIX 1-TO  MOpsaKa.
XapakTepuctuyeckue ypaBHeHus. Pemenune nuddepeHIuanbHbBIX ypaBHEHHMM B YacTHBIX
IIPOU3BOJAHBIX 1-ro mopsAaka ¢ IOMOIIBI0 XapaKTepUCTHK. 3amadya Komm nans JIMHEWHBIX
muddepeHIMaNbHBIX YpaBHEHUM B 4YacTHBIX Npou3BOAHBIX 1 -ro mopsaka. Kiaccudukanus
ypaBHEHUN B YaCTHBIX MPOU3BOAHBIX 2-TO TOPSAKA C JIByMsl HE3aBUCHUMBIMHU IE€PEMEHHBIMHU.
Kanonuueckass ¢opma ypaBHenuil. [IpuBenenune k KaHOHMYECKOMY BuAY AupPepeHInanbHbIX
ypaBHEHUN B YaCTHBIX NPOU3BOAHBIX 2-TO TOPSAKA C JIBYMsl HE3aBUCHUMBIMHU IE€PEMEHHBIMHU.
Kanonunueckue dbopmbl JIMHENHBIX ypaBHEHUU c MOCTOSIHHBIMH
KodhhULeHTaMH. YacTHbie METObI HaXO0XJICHUS obmrero peuieHus
KaHOHUYECKOW (opmbl. YpaBHEHHS C YACTHBIMU MPOU3BOAHBIMU B (PHU3MYECKMX 3a/Jayax Ha
pUMepax KoJieOaTeNbHBIX IPOIecCoB, MU (HYy3UH U TEIUIONPOBOJHOCTH, CTAIIMOHAPHBIX IPOLIECCOB.
[TocTanoBKa HauaaBHBIX U KPAeBIX 3aa4 JUIsl ypaBHEHUN MaTeMaTtudeckon ¢pusukn. 3amaada Komrm.
3anayva ltypma — JInyBuins.

Tembl JIeKIMii:

1. Ksasununeiinbsie nuddepeHimanpHbie ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX 1-TO TIOpsIKa.
3anaua Komn.

2. Knaccudukanus ypaBHEHHMH B YaCTHBIX MPOM3BOAHBIX 2-TO TOpSAKAa C JABYMS
HC3aBUCUMBIMH NNICPCMCHHBIMU.

3. 3apaua llltypma — JInyBumis.

Tembl IPaKTHYECKUX 3aHATHN:

1. Pemenne muddepeHnnanbHbIX ypaBHEHHH B YaCTHBIX INPOU3BOAHBIX 1-ro mopsijaka c
IIOMOUIBIO XapaKTEPUCTHK.

2. IlpuBeneHne K KaHOHMYECKOMY BHUAY JU(PQepeHIMaIbHbIX YpaBHEHHH B YAaCTHBIX
IIPOU3BOJHBIX 2-TO MOPSAKA C IByMsS HE3aBUCUMBIMH ITIEPEMEHHBIMU.

3. Pewenue 3agaun Hltypma — JInyBUsuIs ¢ pasnuuHbIMUA KPA€BBIMH YCIOBUSMHU.




Paznen 2. CnenmnanbHbie QyHKUMH

OcHoBHbIe U 00001IeHHBIE (yHKIMU. CBolicTBa 0000IIEHHBIX (QYHKIMHA U OEHCTBUS Hall HUMHU.
Henbra-pynknus dupaka u ee cBoiicTBa. JlenbraoOpa3Hbie mociaeaoBaTelbHOCTH. ['aMma- u Geta-
¢ynkuuu. Ornpenenenus 1 ocHOBHBIE cBoiicTBa. dyHkimu beccenst 1-ro u 2-ro poja u UX CBOMCTBA.
Mopaudunupoanusie pynkiuu beccens 1-ro u 2-ro pona.

Tembl JIeKIM:

4. Tamma- u 6era- pynkuuu. OnpeneneHust 1 OCHOBHBIE CBOICTBA.
5. ®yukuuu beccens 1-ro u 2-ro poaa u ux cBOMCTBA.

6. Baenenue B Teoputo 0000IIEHHBIX (PYHKIIUI.

TeMbl NPaKTHYECKUX 3AHATHIA:

4. BeruucieHue HHTErpasioB Dusepa 1-ro u 2-ro pomos.

5. HuterpupoBanue nuddepeHraibHbIX ypaBHeHu beccenst.
6. Kontpoasnas padora Ne 1.

Pazgen 3. Meroabl pemieHus 3a1a4 MaTeMaTH4ecKoil pusuku

3ajagya  Komm 118  OJZHOMEPHOTO  OJHOPOAHOIO M HEOJHOPOJHOTO  ypaBHEHUs
Janambepa. ®opmyna Jlanam6epa. Oproronansubie cucteMsl pyHkimi. 3agava ltypma-JInyBumms
IUIE  OOBIKHOBEHHOTO JU(p(EepeHIHANIBHOTO YPAaBHEHUS, CIEKTp COOCTBEHHBIX 3HAYCHMHA U
coOcTBeHHBIX (PYHKIIMH W uX cBoicTBa. Teopema CtekioBa. Pemenne cMmemranHoW 3agavul IJis
OJIHOMEPHOT'0 HEOJIHOPOJHOI'O BOJIHOBOI'O YPABHEHMSI C HEOJHOPOJAHBIMU I'PAaHUYHBIMU YCIOBUSMU
METOJIOM pa3JelIcHHs IepeMeHHBIX. PasneneHue nepeMeHHbIX B ypaBHeHMsx Jlammaca B
MPSIMOYTOIBHON 0051acTH nipu perennu 3aaa4d Jupuxie u Helimana. HaxoxaeHre rapMOHUYECKOM
(YHKIIMY B KOJIBIIE U KPYTOBOM CEKTOPE METOJIOM Pa3/IeICHHUS TIEPEMECHHBIX.

Tembl JIeKuMii:

7. BbIBOA ypaBHEHHUs MalbIX MOMEpPeYHbIX KoseOaHuil cTpyHbl. KoneOanus OeckoHEUHOM
ctpyHsl. @opmyna Jlanambepa.

8. Meron paszzeneHus MEPEeMEHHBIX  peIleHus 3a1a4y TUIS OJTHOPOJIHBIX
TUNEepPOOTNIECKUX YPAaBHEHUIM.

9. Mertox pasneneHus MEPEeMEHHBIX PEIICHUs CMEIIaHHBIX 3a/ad s TUMEepOOTMYECKUX
YpaBHEHUM.

10. BeiBo ypaBHEHUS TETIONPOBOJHOCTU U €T0 (PU3NUECKUIN CMBICI.

11. Pa3nenenue nepeMeHHbIX B ypaBHeHUH Jlamiaca B 1eKapTOBOM CHCTEME KOOPAMHAT.

12. Paznenenne mepeMeHHBIX B ypaBHeHMH Jlammaca B TONSAPHBIX U IMJIMHIPUYECKUX
KOOpIMHATAX.

TeMbl NPAKTHYECKUX 3AHATHIA:

7. Pemenue meronom lamamOepa 3aauu 0 KojeOaHUSIX OECKOHEUHON CTPYHBI.

8. Pemenune MeTonoMm paszzelieHus MEPEMEHHBIX CMEUIaHHbIX 3aJad JJIs TUIEepOOoINYECKUuX
YPaBHEHUU.

9. Pemenune OIHOPOTHOTO YpaBHEHHS TEIJIOMPOBOMHOCTH i OSCKOHEYHOTO CTEPIKHS
METOJIOM pa3/ieNIeHHs] IEPEMEHHBIX.

10. Pemienne MeronoMm paszefieHusl NEepeMEHHbIX ypaBHeHus Jlamaca B IpsMOYTOJIBHOMN
obnacTH.

11. Pemienne mMetronoM pasjieneHusl EpeMEHHbIX ypaBHeHuUs Jlamiaca B Kpyre u KpyroBom
CEKTOpe.

12. KontpoabHas pabora Ne 2.



5. Opranusanusi CaMoCTOSITEIbHON PadoThI CTY/ICHTOB

CamocTtodaTrenbHas paboTa CTyI€HTOB ITPU U3YYEHUH AUCLIUILINHBI (MOAYJIs) IPELyCMOTPEHA B

CJIEAYIOUINX BUIAX U popMax:

PaGora B 9JeKTpOHHOM Kypce (M3y4YeHHE TEOPETHUECKOTO MaTepHaia, BBITIOJHEHUE
WH/IMBUYaJIbHBIX 33JaHUH U KOHTPOJIUPYIOMIUX MEPONPUSATHI U JIp.);

N3ydenne TeM, BBIHECEHHBIX HA CAMOCTOSTEIBHYIO IPOPAOOTKY;

BrimonHeHue  gOMamHUX — 3aJaHWi, pacdyeTHO-TpapUUecKuX pabdoT W JTOMANTHHX
KOHTPOJIBHBIX paloT;

[ToaroToBka K MPaKTUYECKUM 3aHSATHUSIM;

HO}IFOTOBKa K OICHUBAIOIIUM MCPONPUATUAM

6. YueOHO-MeTOAMYeCcKOe U MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIITHHbI

6.1. YueOoHo-MeTOAMYECKOE O0€ecIIeUeHHe

1.

1.

OcHoBHas1 JInTepaTypa

Kapuesckuit, M.M. Jlekiuu 1o ypaBHEHUSIM MaTeMaTu4eckoi (u3uku: yueOHoe mocoodue /
M. M. KapueBckuil. — 2-e u3zn., ucnp. — Cankr-IlerepOypr: Jlanp, 2016. — 164 c. — Tekcrt:
9JeKTPOHHBIN // JlaHb: SIEKTpOHHO-OMONHMOTEYHass CcUcTeMa. — Pexum  jmocryma:
https://e.lanbook.com/book/72982

Kpacnonesues, E.A. Maremartnueckue Mmetonbl ¢u3uku. OpTOHOPMUPOBAaHHBIE OA3UCHI
¢bynkiui: yueoHoe mocooue / E.A. KpacHomeBueB. — 2-¢ u3n., crep. — Cankr-IletepOypr:
Jlansb, 2018. — 376 c. — Pexxum pocryna: https://e.lanbook.com/book/104948

@uxc, W.W. Ipuxiagnele 3amadn MaTeMaTudeckod ¢usuku. CrneuuanbHble (QyHKIUH.
OcHoBHbIe ypaBHeHUS: yueOHoe mocobue / .U, ®uxkc; HanmoHanbHbIN Hecnea0BaTeIbCKuit
Tomckuit nonurexunyeckuit yausepcurer (TITY). —Tomck: U3n-so TITY, 2011. — Pexxum
nocrtyna: http://www.lib.tpu.ru/fulltext2/m/2012/m261.pdf

JonosHuTeILHAS JTUTEpaTypa

OroponnukoB, A. C. YpaBHeHuss maremarndeckod ¢usuku: yuebnoe mocobue / A.C.
OropoanukoB; HamuonanbHblld  HccienoBaTeabCKuii  TOMCKHIA — MOJUTEXHUYECKUM
yauBepcuret (TITY). — 2-e m3n. — Tomck: M3m-Bo TIIY, 2010. — Pexwum npoctyma:
http://www.lib.tpu.ru/fulltext2/m/2011/m323.pdf

COopHMK 3a1ad MO YpaBHEHUSIM MareMaTHuyeckod ¢usuku: yudebHoe mocobue / B.C.
Brnanumupos, B.I1. Muxaiinos, T.B. Muxaiinosa, M.U. [llabynun. — 4-e, u3n. — Mocksa:
OU3SMATIIAT, 2016. — 520 c. — Pexxum moctyma: https://e.lanbook.com/book/104995

6.2. UndopmannoHHOe H MPOrpaMMHOe odecreyeHne

Internet-pecypcs! (B T.4. B cpeae LMS MOODLE u np. oOpa3oBaTesibHble 1 OUOIMOTEUHBIE

pecypchl):

1. http://mathnet.ru — oGriepoccuiickuii MaTeMaTH4YECKU OPTaT

2. http:/lib.mexmat.ru — dSIEKTpOHHas OMOMMOTEKAa MEXaHUKO-MATEMaTHYECKOTO
¢dakynbrera MI'Y



https://e.lanbook.com/book/72982
https://e.lanbook.com/book/104948
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26624
http://www.lib.tpu.ru/fulltext2/m/2012/m261.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26413
http://www.lib.tpu.ru/fulltext2/m/2011/m323.pdf
https://e.lanbook.com/book/104995
http://mathnet.ru/
http://lib.mexmat.ru/

JInueH3uoHHOE [IporpaMMHO€ obecneueHue (B COOTBETCTBHH C ﬂepequM JIMHEH3IUOHHOTO0

nporpamMMHoro obecrieuenust TITY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings; Google
Chrome; Microsoft Office 2007 Standard Russian Academic; Mozilla Firefox ESR; Tracker Software

PDF-XChange Viewer; WinDjView; Zoom

7. Ocobbie TPeOOBaHHS K MaTepHAIbLHO-TEXHUYECKOMY 00€ecneueHH 0 JHCIUMINHbI

B yuebHOM npouecce ucnonb3yercs clieayolilee 060pya0BaHHUE:

No HanMeHoBaHHe crieaibHbIX MOMEeLIeHUMH HaumeHoBaHHe 000pyROBaHHSA

| Ay;m'ropml I MpOBEAEHHSA yqeﬁﬂux 3aHATHH BCEX ° KoMmuekT yqeﬁﬂoifl Meoenad Ha SO
THIOB, KypCOBOIO MPOEKTHPOBAHHUSA, KOHCYJbTaLUH, MOCAJ0YHBIX MECT;

TEKYIIEro KOHTPOJIS H MPOMEXYTOYHOMN aTTecTallu e KomnstoTep - | wr;
634028, Tomckas obnacts, r. Tomck, JleHuHa e Ilpoekrop - | wr.
npocrnexT, 1. 2, 418

2 AyIOuTOpUA AN NMpOBENEHHUS Y4eOHbIX 3aHATHI BCeX e Jlocka ayaMTOpHAs HACTEHHas - | wrT.;
THIOB, KypCOBOIO MPOEKTUPOBAHHUSA, KOHCYJbTALHH, e Kommnekt yueGHoit Mebenun Ha 140
TEKYIIEro KOHTPOJIS H MPOMEXYTOYHOH aTTeCTallu M0CAJ0UHBIX MECT;

634034, Tomckas obnacts, r. Tomck, Ycosa ynuua, 7 e  Kommstotep - | wr.;
101 e [IpoekTop - 2 wr.

3 AyauTOpHs AN MpOBeNeHUs Y4eOHbIX 3aHATHH BCex e Jlocka ayAMTOpHas HaCTEHHas - 2 IUT.;
THIOB, KypCOBOIO MPOEKTUPOBAHHUSA, KOHCYJIbTALHH, e KoMmmuekt y4eGHOH MeGenu Ha 134
TEKYLIEro KOHTPOJIs U MPOMEXYTOYHOMH aTTecTalHu MOCafOYHBIX MECT;

634034, Tomckas obnacts, r. ToMck, Ycosa ynuua, 7 e KommstoTep - | wr.;
301 e [IpoekTop - | wr.

4 AyInuTOpHs 1 NPOBEAEHHUS Y4eOHbIX 3aHATHUH BCEX e Kommiekt yueGHOit MebGend Ha 25

THMOB, KYpCOBOrO MPOEKTHPOBAHHS, KOHCYJbTaLUH, MOCaJ04HbIX MECT;
TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOH aTTecTalluu e KomnstoTep - | wr.;
634034, Tomckas obnacts, r. ToMck, YcoBa ynuua, 7 e TeneBusop - 1 wr.
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Pabouas mporpamma cocraBieHa Ha ocHoBe OOed XapakTepUCTHKH 0Opa3oBaTeNbHOM
nporpaMMbl 1o HamnpasieHdto 13.03.03 DHepreTHuyeckoe MaNIMHOCTpOeHHE / DHepreTuyeckoe
ManIMHOCTpoeHue / DKcrlyaTauus U oociykuBaHue 000pyaOBaHUS ra30KOMIIPECCOPHBIX CTaHUUH
(mpuema 2018 r., oyHast popma 0Oy4eHuUS).

Pa3paboTuuk(u):
JIoAKHOCTD [Moapaes— DOHO
JHouenr OMU g1 L&‘j [Tuenunues B.A.

[Iporpamma onobpena Ha 3acenanun OMU LLUBMIIT (mpotokon ot «26» urons 2018 r.Ne 4).

3aB. kadeapoii - pyKOBOJUTENb OTAEICHHUS /
n.¢.-M.H., npodeccop /Tpudonos A.1O./

/
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