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1. Ilean ocBOEeHMSI AN CHMIJIMHbBI
enstMu 0cBOGHUS TUCIUTUIMHEI SBISIETCS (DOPMUPOBAHKE Y O0YUAIOIIUXCS OMPEACICHHOTO
OOIl (m. 5 Oo6mei xapakrepuctuku OOII) cocraBa KOMMETEHIUH MJis TOATOTOBKU K
npoeCcCUOHATLHON IEATEIEHOCTH.

K CocraBisiionye pe3yJbTaTOB 0CBOEHHS (1eCKPUIITOPHI KOMIIETEHIIMH)
o HaumenoBanue
KOMIICTCHITHH
KOMIIETCHIINHA Kon HaumenoBanue
Criocoben Brnaneer onbIToM NpUMEHEHHNS 3aKOHOB €CTECTBECHHBIX HAYK
OCYIIECTBIATS YK(VY)-1.B1 Y MaTeMaTHUYeCKUX METOJIOB U MOJEJICH JUIsl peleHus 3aa4
OHCK TEOPETHYECKOr0 U MPUKIATHOTO XapaKkrepa
9
KPUTHYECKHT VK(Y)-1.Y1 YMeeT pemars 3aJaul TEOPETHIECKOTO M NPUKIIaTHOTO
AHAITH -l xapakrepa
3 U CUHTE3
YK(V)-1 uH(pOpMaLKH, 3HaeT 3aKOHBI €CTECTBECHHBIX HAyK U MaTeMAaTU4YECKHE
HPpUMEHATE METO/Ibl TEOPETUYECKOI0 XapaKrepa
CHUCTEMHBIN ITOIXO
JUISt penieHns YK(V)-1.31
MOCTaBJIEHHBIX
3a1a4
Brnazgeer anmmapaToM MaTeMaTHYeCKOH QU3UKH IS
MIPOBEJCHNUS TEOPETHUECKOTO NCCIIEIOBAHUS 1
T'oToB pUMEHSTH OIIK(Y)-3.B4 POBEI p
MO/JIETMPOBAHMS (PU3UIECKUX M XMMHUUECKHX MIPOIIECCOB U
(hyHIaMeHTaIbHBIC o
SBJICHUH, a TAKXKe, A peLIeHUsI Tpo(decCHOHANBHBIX 33/1a4.
MaTeMaTHYeCKue,
€CTECTBEHHOHAYYH
OIK(Y)-3 | blen Ymeer pemars L[I/I(b(bepeﬂuunanbﬁme ypaBHEHHUS B YACTHBIX
OBILEHIKEHEHBIE OIIK(Y)-3.Y4 | npou3BOAHBIX, YPAaBHEHHUI TEIIONPOBOIHOCTH 1 Auddy3umu,
3HAHHS B ypaBHeHus Jlanambepa
npoQeCCUOHATBHOM
ACATCIBHOCTH OTIK(Y)-3.34 3HaeT OCHOBHBIE TIOHATHS, ONIPEICIICHIS H METOBI TEOPUH
' JuddepeHnInaNbHBIX YPAaBHEHNH B YACTHBIX ITPOU3BOAHBIX

IIPOrpaMMBbI

2. Mecto aucunminHel B ctpykrype OOII
JucruninuHa oTHOCUTCS K 0a30Boil wactu bioka 1 ydeOHOro mmana oOpaszoBaTenbHOMN

3. [Inanupyemble pe3yJbTaThl 00y4eHHs 0 TUCHUIIINHE
[Tocsne ycnenHoro OCBOSHUsI JUCIUILIMHBL Oy 1yT chOpMHUPOBaHBI PE3YyIbTAThl O0yUEHUSI:

ILnanupyemble pe3y/IbTATHI 00y4eHHs] 10 JHCIHILIHHE Mnaukarop
Kon HaunmenoBanne JIOCTHKEHH S
KOMIICTCHIINHA
P/1 Brnanets anmaparom MareMaTudeckoi (GU3MKHU TS peteHns MpodecCHOHATBHBIX 3a1a4 YK(Y)-1
OIIK(Y)-3
P12 YMers pemath auddepeHnaibHbIe YPaBHEHHS B YaCTHBIX MPOU3BOIHBIX ITEPBOTO TIOPSIIKA, YK(Y)-1
ypaBHEHHS THTIEPOOIUIECKOT0, TApabOIMIECKOTO U AJLTUIITHIECKOTO THIIOB, paboTaTh cO OIIK(Y)-3
CHeLMaIbHBIMU (QYHKIUSIMH
PJ13 3HaTb OCHOBHBIE OIIPECIICHUS, YTBEPKICHUS U METOIbI Teopuu T depeHnansHbIX YK(VY)-1
YpaBHEHHI B YaCTHBIX IIPOU3BOJHBIX 1-T0 M 2-TO MOPSIKOB, CIIELHATBHBIX U 0000IIEHHBIX OIIK(Y)-3
byHKIMIA

O1neHOYHBIE MEPOTIPUSITHS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu MPe/ICTaBICHbI B
KaJICHJIApHOM PEUTHUHT-TUTAHE TUCIUTLTAHEI.




4. CTpyKTYypa U coJepkaHue JTUCHHUIIINHBI
OcHoBHBIE BH/1bI Y4eOHOH 1eATeJbHOCTH

Pa3jesbl IHCHMIIHHBI Dopmupyembli Buasbl yue0Hoii nesiTeIbHOCTH Oo0bem
pe3yabrar BpeMEeHH, Y.
00yueHus no
JAUCHHUIIIHHEC
Paznea 1. Pl Jlexun 6
JAnddepennuanbHbie ypaBHEeHUS P12 [IpakTHyecKue 3aHATHS 6
B YACTHBIX MPOU3BOAHBIX 1-10 U 2- P/3 JlaGopaTopHble 3aHATUS 0
r'o MOPsiIKOB B 3aa4ax CamocrosrenbHas pabora 12
MaTeMaTH4eCcKOH GU3NKH
Pazgea 2. PJI1 Jlexun 6
CrnennanbHble QyHKIHHA P/12 [IpakTruecKue 3aHATHUs 6
P13 JIaGopaTopHbIE 3aHATHS 0
CamocrosTenbHas pabora 20
Pazgea 3. PJI1 Jlexun 12
Metoasl peuieHus 3agay4 P12 [IpakTruecKue 3aHATHUs 12
MaTeMaTH4ecKoi pu3nku P/3 JlaGopaTopHbIe 3aHATHUS 0
CamocrosiTenpHas pabora 28

ConeprkaHue pa3esioB JUCITUTITMHBI:

Paznen 1. uddepenunanbHble ypaBHeHHs] B YacTHBIX NPOU3BOAHBIX 1-r0 m 2-ro
NMOPSJAKOB B 32/1a4aX MATeMaTHYeCKOH (PM3UKHU

KBasununeiiHple audQepeHnnanbHble ypaBHEHHMs B YacTHBIX IPOM3BOJIHBIX 1-ro mopsjka.
XapaktepucTuueckue ypaBHeHHMsA. Pemenue nauddepeHUUanbHBIX YpaBHEHHWH B YacCTHBIX
MPOU3BOAHBIX 1-ro mopsaka ¢ MOMOIIbIO XapakTepucTUK. 3amaya Komm s JTUHEHHBIX
mudQepeHIMaNbHbIX YpaBHEHUH B YACTHBIX NPOM3BOAHBIX | -ro mopsaka. Knaccuduxanms
YPaBHEHMHM B YaCTHBIX MPOU3BOAHBIX 2-TO MOPsAAKAa C JBYMS HE3aBUCUMBIMH IIE€PEMEHHBIMH.
Kanonnueckast ¢opma ypaBHeHuid. IlpuBeneHne Kk KaHOHHYECKOMY BUAY IU(QepeHIMaTbHBIX
YPaBHEHMH B YaCTHBIX MPOU3BOAHBIX 2-TO MOPsAAKAa C JBYMS HE3aBUCUMBIMH II€PEMEHHBIMH.
Kanonunueckue bopmbI JMHENHBIX YpaBHEHUM C MOCTOSIHHBIMH
kod(purmeHTamu. YacrHble METOBI HaXOXKIECHUS oOmrero penieHus
KaHOHMYECKOH (OpMBI. YpaBHEHHS C YAaCTHBIMH TNPOU3BOJHBIMH B (PU3MUECKMX 3a/adax Ha
IpUMepax KojeOaTeNbHBIX IpoueccoB, au(p@dy3un M TEIUIONPOBOAHOCTH, CTALMOHAPHBIX
nporeccoB. [locTaHoBKa HayalbHBIX W KPaeBBIX 3a/1ay JUIsl YPaBHEHUH MaTeMaTHYeCKOW (DU3HKH.
3agava Komu. 3agava ltypma — JInyBusis.

Tembl Jiekumii:

1. Ksasunuueitple aud¢epeHranbible YpaBHEHUS B YAaCTHBIX NPOM3BOIHBIX 1-TO
nopsiaka. 3amada Komm.

2. Kiaccudukanus ypaBHEHMH B YaCTHBIX TPOMU3BOJHBIX 2-TO TMOpSAKA C JBYMs
HE3aBUCHUMBIMH I1€PEMEHHBIMHU.

3. 3apaua Ultypma — JInyBusis.

Tembl NIpaKTHYECKUX 3aHATHIA:

1. Pemenue muddepeHmanpbHbIX ypaBHEHUH B YaCTHBIX NPOU3BOAHBIX 1-ro Topsika c
MIOMOIIIbIO XapaKTEPUCTHUK.

2. llpuBeneHue K KaHOHMYECKOMY BHAY Ju(depeHIHaNbHbIX YpaBHEHUH B YaCTHBIX
IMPOU3BOJHBIX 2-10 nopsajaka ¢ IByMs HEC3aBUCUMbBIMU NNCPCMCHHBIMU.

3. Pemenue 3agaun ltypma — JInyBUIIIS ¢ pa3IMuHBIMA KPAEBBIMH YCIOBHSIMH.




Pasnea 2. CnennajbHbie GyHKIUH

OcHoBHbIe U 0000meHHbIe GyHKIMH. CBOICTBa 0000IICHHBIX (QYHKIMN W JEUCTBUS HaJ HUMH.
Henvra-pynkus Jupaka u ee cBoiictBa. JlenbraoOpa3Hble mocienoBarenbHOCTH. ['aMMa- u Oeta-
¢byukaun. OmnpeneneHuss ¥ OocHOBHBIE cBoiicTBa. Dynkium beccens 1-ro m 2-ro poma m ux
cBoiicTBa. Mogudunuposanuslie pyHkuuu beccens 1-ro u 2-ro pona.

Tembl JeKkumii:

4. T'amma- u Oera- pyHknun. OnpenerneHus 1 OCHOBHBIC CBOMCTBA.
5. ®ynkuun beccens 1-ro u 2-ro posia 1 UX CBOMCTBA.

6. Baenenue B TeOputo 0000IIEHHBIX (DYHKITHIA.

TeMbl NpakTHYECKUX 3aHATHIA:

4. Bpluucnenue uHTerpangoB Jisepa 1-ro u 2-ro poaos.

5. HurerpupoBanue nuddepeHnnanbHpX ypaBHeHuid beccens.
6. KontponpHas padota Ne 1.

Pasnea 3. MeToasb! perieHust 3a1a4 MaTeMaTHYecKOi pu3nkn

3amaya Komm  ans  OAHOMEPHOrO  OAHOPOJHOTO M HEOJHOPOJHOTO  YPaBHEHHUS
Hanambepa. dopmyna J[lamambepa. OprtoronanpHble cuctembl ¢yHkuumid. 3amada Ltypma-
JlnyBumist 1t oOOBIKHOBEHHOTO MU PEpEeHIIMAIBHOTO YpaBHEHUS, CIIEKTP COOCTBEHHBIX 3HAYCHUHN
1 cOOCTBEHHBIX (PYHKIMI M UX cBoiicTBa. Teopema CrekioBa. Perenne cMemanHoW 3aadul Jis
OJIHOMEPHOTO HEOJTHOPOJHOTO BOJIHOBOI'O YPABHEHUSI C HEOJITHOPOJAHBIMU I'PAaHUYHBIMU YCIOBUSMU
METOZOM pa3JeleHusi NepeMeHHbIX. Pa3neneHue mnepeMeHHbIX B YypaBHeHusx Jlammaca B
MPSIMOYTOJIbHOM 00J1acTH TIpu perneHun 3anad Jupuxie u Heitmana. Haxoxxnenne rapMOHUYECKOM
(YHKITUU B KOJIBLIE U KPYTOBOM CEKTOPE METOJIOM pa3/elICHUs TEPEMEHHBIX.

Tembl JeKkumii:

7. BbIBOA ypaBHEHUs MaJIbIX TOMEPEUYHBbIX KosieOanuii cTtpyHbl. KoneOGaHus GeckoHEUHOM
crpynbl. @opmyna Jlanambepa.

8. Merton pazzneneHus MIEPEMEHHBIX peueHus 3a1a4y JUTS OJIHOPOJIHBIX
TUTIEePOOTUIECKIX YPaBHEHUH.

9. Meroa pazneneHus MEPEeMEHHBIX PEIICHUs CMEIIAHHBIX 3a/ad s TUMEepOOoIMYecKUX
YPaBHEHHUHU.

10. BbIBO1 ypaBHEHHS TETUIOMPOBOTHOCTH M €T0 (PU3UUECKUI CMBICIL.

11. Pa3znenenne nepeMeHHbIX B ypaBHeHuU Jlanaca B 1eKapTOBOM CUCTEME KOOPAUHAT.

12. PazneneHrie mepeMEHHBIX B ypaBHeHMM Jlamaca B MOJSIPHBIX W HWJIMHAPUYECKUX
KOOpJUHAaTaXx.

Tembl NIpaKTHYECKUX 3AHATHIA:

7. Pemenune meronoMm Jlamambepa 3aauu o KojiebaHUAX OCCKOHEYHOU CTPYHBI.

8. Pemenue MeTonoM pasjeieHHs MEPEeMEHHBIX CMEIIAHHBIX 3a7ay Uil TUIepOOTMYECKUX
YpaBHEHU.

9. Pemenne OXHOPOTHOTO YpaBHEHHs TEIJIOMPOBOJHOCTH i OECKOHEYHOTO CTEPKHS
METOJIOM pa3JIeIeHUsI IEPEMEHHbIX.

10. Pemenne MeToZOM paszielieHHs NEepeMEHHBIX ypaBHeHus Jlamimaca B NIPSMOYTOJIbHOM
o0nacTu.

11. Pemenne mMeTonoM pasaenieHUs] IEpeMEHHbIX ypaBHeHuUs Jlammaca B Kpyre U KpyroBoM
CEeKTOpe.

12. KonrpomnsHas padora Ne 2.



5. Opranuszaunusi caMOCTOSITEJIbHOH PA0OTHI CTYIEHTOB
CamocrosaTrenbHass paboTa CTYJSHTOB MPH M3YYEHUH JUCIMIUIMHBI MPEIyCMOTpPEHa B
CIIEYIOIUX BUAAX U Gopmax:
— Pabora B »nekTpoHHOM Kypce (M3ydYe€HHE TEOPETUYECKOro MaTepuasa, BBIIOJHEHUE
WHIUBUAYATbHBIX 3a/IaHUH U KOHTPOJIUPYIOLIUX MEPOIIPHUATHH U Ip.);
— MU3yuenue TeM, BBIHECEHHBIX HAa CAMOCTOATEIBHYIO MPOPAOOTKY;
— DBrimonHenune gomamHUX ~ 3aJaHUN, pacdyeTHO-rpapuueckux paboT U JIOMAIIHUX
KOHTPOJILHBIX padoT;
— TloaroroBka K MpakTUYECKUM 3aHATHSIM;
— TloaroroBka K OIEHUBAIOIIMM MEPOIPUSTUIM

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHe TN C U ILTUHBI
6.1. YueOHO-MeTOAMYECKOE O0ecIIeueHue
OcHoBHasi IMTepaTypa

1. baiikoB B.A. VYpaBHeHHs MaTeMaTW4ecKoil (U3MKU: Y4YeOHMK U TPAKTUKYyM JJIs
akamemuueckoro OakamaBpuara / B. A. baiikos, A. B. )Kubep. — 2-e uzn., ucnp. u g0m. —
M.. WM3a. IOpaiit, 2019.— 254c.—  Tekcr: onextponHbii —  URL:
https://urait.ru/bcode/437520

2. Kapuesckuii M. M. Jlekuuu 1no ypaBHEHHSIM MaTeMaTudeckoi (pusuku: yuyeOHoe mocodue /
M. M. KapueBckuii. — 2-¢ u3g., ucnp. — Cankr-Ilerepoypr: Jlans, 2016. — 164 c¢. —
Texcr: anextponnsiit — URL: https://e.lanbook.com/book/72982

3. KpacnoneBues E. A. Maremarnueckue meTonbl ¢u3uku. OpTOHOPMHUPOBAHHBIC Oa3UCHI
¢bynkuii: yuebHoe mocobue / E. A. KpacHomeBueB. — 2-¢ u3a., crep. — CaHKT-
[Terepoypr: Jlamp, 2018. — 376 c¢. — Tekct: onekrponnbiii — URL:
https://e.lanbook.com/book/104948

4. Maptuncos JL.K. JIuddepennmanbabie ypaBHEHUS MaTeMaTUUECKOW (PU3UKHU: YICOHHK ISt
By30B/ JI. K. Maprtuncon, 0. . ManoB. — 4-e usn., crep. — M.: U3n. MockoBckuit
rOCyJIapCTBEHHBIM TeXHHYECKU yHuBepcuteT uMenn H. O. baymana, 2011. — 367 c. —
Texcr: anexrponnsiit — URL: https://e.lanbook.com/book/106547

JlonoHUTeILHASA JUTepaTypa

1. barpo B. I'. Metonbr matematnyeckoid usuku. T. 2. Bpimn.1. CrnennansHble QyHKIHH:
yuebHoe mocobue st By3oB / B. I'. barpos, B. B. benos, B. H. 3agopoxnsiii, A. FO.
Tpudonos. — Tomck: M3a. HTJI, 2002. — 352 ¢. — Texkcr: anekrponHsiii — URL:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/45151

2. barpoe B. TI. Meroast wmarematudecko ¢usuku. T. 2. Beim. 2. YpaBHeHHs
MaTeMaTH4eckoil ¢u3uku: yuyeOHoe mocodue st By3oB / B. I'. barpos, B. B. benos, B. H.
3apopoxnbiii, A. FO. TpudonoB. — Tomck: Mzn. HTJI, 2002.— 646 c. — Tekcr:
JJIEKTPOHHBIN — URL:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/46287

3. BuagumupoB B. C. COopHuk 3ama4d mo ypaBHEHUsSIM Marematudeckod ¢usuku. / B. C.
Brnamuvupos, B. I1. Muxaiinos, T. B. Muxaiinosa, M. U. [llabynun. — 4-e u3z., nepepad.
n gon. — M.: ®UBMATIIUT, 2016. — 520 c. — Tekcr: snektponHslii — URL:
https://e.lanbook.com/book/104995

6.2. UndpopmanmoHHoe 1 MPOrpaMMHoOe odecrnievyeHune
Internet-pecypcsl (B T.4. B cpene LMS MOODLE u ap. obpa3oBarenbHble U OUOINOTEUHbIE
pecypcehl):
[TpodeccrnonanbHbie 0a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI JOCTYITHBI IO
ccbuike: https://www.lib.tpu.ru/html/irs-and-pdb
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JluneH3noHHOE porpaMMHoe obecrieueHne (B cOOTBeTCTBUH C IlepeyHeM JIMIIEH3MOHHOTO

nporpammHoro odecrieyenusi TIIY):

1. 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;
10. WinDjView;
11. Zoom Zoom

R R R

7. OcoOble TpeOOBaHMS K MAaTEPUAJIbHO-TEXHUYECKOMY 00eCTeYeHH 0 U CIUTINHbI
B ydebGHOM mporiecce ucnonp3yeTcs cienyloiiee 1adbopaTopHoe 000pyAoBaHUE IS MPAKTUISCKUX
1 1a00paTOPHBIX 3aHSATHI:

Ne HaumMeHoBaHMe crienirajabHBIX ITOMEICHUN HanmenoBanne o0opynoBaHus

1 AyauTtopus JIs IPOBEICHUS YICOHBIX Jlocka aynutopHasi HaCTeHHas - 1 mrT.;
3aHSTUNA BCEX TUIIOB, KypCOBOTO Kommiekt yueOHoii Mebenu Ha 72
MPOEKTUPOBAHUS, KOHCYJIbTAIIUM, nocagoyHbix MecT; Komnerorep - 1 mr.;
TEKYILEro KOHTPOJIS U IIPOMEKYTOYHOU IIpoekrop - 1 mr.
aTTeCcTaluu
634028, ToMmckas 001acTh, I'. ToMmcK,
JlennHa npocnexr, 1. 2, 422

Pabouas mporpamMma coctaBieHa Ha ocHOBe OOImIel XapaKTepHCTUKU 00pa3oBaTeIbHOM
nporpammbl 1o HampasieHuto 22.03.01 MarepuanoBeeHue W TEXHOJOTUH MAaTEPHAJIOB,
cneunanu3zanus «MarepuanoBeaeHne B MamuHocTpoeHun» (mpuema 2020 r., ounas ¢dopma
oOydeHwus).

Pa3zpaboTtumk:

JomKHOCTB DdUO

Houear OMU HIBUII ITuennnies B.A.

[IporpaMmma omobpeHa Ha 3acegaHuu Bbimyckatomiero OTaeneHus MaTepHaloBEICHUS

WHxeHepHO! 1IKOJIBI HOBBIX MPOM3BOACTBEHHBIX TEXHOJIOTUH (POTOKOI OT «29» uroHs 2020 r.
Ne35s).

3aBeayroniuii kKadeapoit - pykoBOIUTEIb
OTJeNICHHs MaTepualloBeieHus (Ha npaBax Kadeapsl),
1.T.H., ipodeccop / B.A. Knumenor /
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