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Pabouast mporpaMma JIHUCUMIUTMHBI «YpPaBHEHHUS MaTEMaTUYECKON (DU3UKU» CO-
CTaBJIcHA B COOTBETCTBUH C YUCOHBIM IIaHOM 1O HarpasjieHuto nmoarorosku 01.03.04
«[IpuxitagHas MaTeMaTHKay HarpaBIeHHOCTh (podmis): «[IpuknamHas MaTeMaTuka u
kubepHeTuka», «busHec-aHanuTuka QuUHAHCOBBIX cuctem» ans 2023 roga mpuéma 1o
O04YHOU (hopMe 00yUeHUHI.

CocTtaBuTeb:
Crapumii npenonasaresib Kadeapsl «IIpuknaaHas MareMaTika
M UCKYCCTBEHHBIN HHTEIUIEKT», L ¢i v FO.H. Jlo6poBonbsckuii

(moanuces)
Pabouasi nporpaMma paccMOTpeHa M NPHHSITA Ha 3aceiaHuu Kadenpsl «IIpu-
KJIaJHasi MaTeMaTHKa U UCKYCCTBEHHBIN HHTEIUIEKTY.
[Iporoxon ot «15» mapra 2023 roga Ne8

g B.H. [Tapnpin
\(T_W(ib) (2.11.0)
Pabouas nporpamma opoOpeHa yuyeOHo-meToanueckoii komuccueii [[OYBIIO
«IOHHTY» no nanpasnenuro noarorosku 01.03.04 «IIpuxitagnas MateMaTukay.
[Iporokon or «15» mapra 2023 roma Ne?

3apenyromuii Kadenapoit

—

[Ipencenarens B.H. [TaBnsim
= (nmm/cf) (@.1.0.)
Pabouas nporpamma npoaaena qua 20 ropga npuéma Ha 3acenaHuu Kadeapsl
«IIpuxnagnas MaTeMaTHKa H UCKYCCTBEHHBIH HHTEIICKT.
[IpoTokoa oT « » 20 roaa No

3aseayromui Kadheapoi

(nmoxnucs) (©.1.0.)
PaGouas mporpamma nmpoagena s 20 rojga npuéma Ha 3acefaHuu Kadeapsl
«IIpuxiagHas MaTeMaTHKa ¥ UCKYCCTBEHHBIM HHTEIUICKTY.
[IpoTokon or « » 20 roga Ne

3apeyrontuit kadenpoi

(noanucs) ®.1.0.)
Pabouast mporpamma nmpoasiena s 20 roga npuéma Ha 3acenaHuu kadeapsl
«IIpuknagHas MaTeMaTUKa U UCKYCCTBEHHBIN HHTEILIEKT.
[IpoTOKOI OT « » 20 roga Ne

3aBenyromuii Kadeapoi

(noanwuce) (©.H.0.)
PaGouas nporpamma npoanena a1s 20 roga mpuéMa Ha 3aceqaHuH Kadeapsl
«IIpuxnagnas MaTeMaTHKa U UCKYCCTBEHHBIH MHTEIIIEKTY.
[IpoTokon ot « » 20 ropma Ne

3aBeayromuii Ka(eapon

(noarnucs) (©.H1.0.)
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1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JUCIIUITJINHBbI

JucuunjiuHa paccMaTpuBaeT BONPOCHI Teopuu IudQepeHIalbHbIX ypaBHE-
HUW B YACTHBIX IMPOU3BO/IHBIX.

Henb0 IMCUMINVIMHBI SIBJSAETCH: MOJTYYEHUE 3HAHUA B OOJIACTH MaTeMaThye-
CKUX OCHOB MOJICTTUPOBAHUS (HPU3MUECKUX MPOIECCOB; MOTYUCHHE MPAKTUYECKUX HaBbI-
KOB M YMEHUU IO OCHOBHBIM METOJIaM aHAIMTHYECKOTO PEIICHMs JTUHEHHBIX nudde-
PEHIIMAJIBHBIX YPABHEHUN C YACTHBIMHU TPOU3BOAHBIMHU 1-T0 M 2-TO MOPSAKOB; Pa3BUTHE
MAaTEMATHYECKOTO MBIIUICHUS, BOCIUTAHUE BBICOKOM MAaTEMAaTUYECKOM KYJIbTYPHI;
dbopMUpOBaHUE JTUYHOCTH CTYACHTA, PAa3BUTHUE €r0 MHTEIJIEKTa, CIOCOOHOCTH K JIOTH-
YECKOMY U aJITOPUTMUYECKOMY MBIIUIEHUIO.

B pesynprare nuzydeHus: JaHHOM JUCLUIUIMHBI CTYACHT JI0JDKEH

3HATh OCHOBHBIEC €CTECTBEHHO-HAYUHbIE COCTABJSIONIME 337a4 MpodhecCuoHab-
HOM JIeATETHhHOCTH, a TaKXKe MaTeMaTH4ecKue M (PU3NyYecKue MOHSATHS, KOHIICTIINH,
TEOPEMBI, 3aKOHBI, AJITOPUTMBI pPEIICHUsS 3aj1a4; 0a30BbIM MaTEeMaTUYECKUN ammnapar,
CBSI3aHHBIN C MPUKIATHON MATEMAaTHUKON U KHOEPHETUKON; OCHOBHBIE MaTeMaTHUYECKUE
METO/IbI, IPUMEHSEMBIE JIJIs1 PEIICHUS UCCIIEN0BATEIbCKUX U MPOEKTHBIX 3a/1a4.

yMeThb HCIOJIb30BaTh METOJbl pEUICHUs 3ajlad, MaTeMaTH4ecKue, (pUu3nyecKue
3aKOHBI I PELICHU 3aa4 NPUKIAJHOTO XapaKTepa; OCYLIECTBIATh MTPOBEPKY aleK-
BATHOCTH MAaTEMAaTUYECKUX MOJEIIEH, aHAIM3UPOBATh PE3YJIbTATHI, OLICHUBATH HAJCK-
HOCTb Y Ka4eCTBO ()YHKIIMOHUPOBAHUS CUCTEM.

BJIaJleTh HaBBIKAMH UCIIOJIb30BaHUsI OCHOBHBIX MaTE€MaTUYECKUX, (PU3NUECKUX
3aKOHOB, TEOPEM, aJITOPUTMOB PEIICHUS 3a/1a4 B TPOPECCUOHATILHOMN JESITEIIbHOCTH;
HaBBIKaMH BbIOOpa, TOPabOTKH M MPUMEHEHUSI MAaTEeMAaTHUYECKUX METOJIOB U MOJIEei
JUISL PELLICHUS UCCIIEA0BATEIIbCKUX U IIPOCKTHBIX 3a1a4.

[lepeunciiennbie pe3yabTaThl 00yUEHUs MO Kypcy “YpaBHEHUS MaTeMaTHYECKOM
bu3MKY ” SIBISIOTCS OCHOBOM /11 (DOPMUPOBAHHUS CIETYIONINX KOMITIETSHITUH:

OIIK-1. CniocobeH mpuMeHsTh 3HaHWE (PYHIaMEHTAbHON MaTeMaTUKU U €CTe-
CTBEHHO-HAYYHBIX JUCIMIUIMH TIPU PEIICHUH 3aJlad B 00JIACTU €CTECTBEHHBIX HAyK W
WHXCHEPHOU MPAKTHUKE.

3naem

OCHOBHBIE€ €CTECTBEHHO-HAY4YHbIE COCTABJISIONINE 3a7a4 MPOPeCcCUOHANBHON Jies-
TEJLHOCTU, a TaKKe MaTeMaThyeckue W (PU3nuecKue MOHSITHUS, KOHIEHIINN, TEOPEMBI,
3aKOHBI, aJITOPUTMBI pellIeHUs 3aj/1a4; 0a30BbI MaTeMaTUYECKUH anmapar, CBSI3aHHbBIN C
MPUKIIAAHON MaTeMAaTUKON U KUOEPHETUKOM.

Ymeem

MCIIOJIh30BaTh METOJBI PEIICHUS 3a]ad, MaTeMaTH4YeCKue, (PU3NIECKUE 3aKOHBI
JUISL PELICHUS 3a7a4 IPUKIAJHOTO XapaKTepa.

Braoeem

HaBBIKAMH HCIIOIH30BAHUS OCHOBHBIX MAaTEMAaTHYECKUX, (U3MUYECKUX 3aKOHOB,
TEOpEM, aJITOPUTMOB PEIICHUS 33/1a4 B TPOPECCUOHAIBLHOMN IS TEIHHOCTH.

OIIK-2. Cnocoben 000CHOBaHMIO BbIOMpATh, JOpadaThIBaTh U MPUMEHSTH AJIs
peleHus UCcCIeI0BaTeIbCKUX U MPOEKTHBIX 33/1a4 MaTeMaTHUYECKUEe METOAbI U MOJIEIH,
OCYILECTBIISITh MPOBEPKY aJACKBATHOCTH MOJIENEH, aHATM3UPOBATh PE3yJIbTaThl, OL[EHH-
BaTh HAJIS)KHOCTb U KaueCTBO ()YHKIIMOHHUPOBAHUS CHCTEM.



3naem

OCHOBHBIE MaTE€MaTHYECKHUE METOJIbl, TPUMEHSIEMbIC [JI1 PEUICHUS HUCCIEI0Ba-
TEJIbCKUX U MIPOECKTHBIX 3a/1a4.

Ymeem

OCYIIECTBIISITh MTPOBEPKY AJICKBATHOCTH MATEMATUYECKUX MOJECIIECH, aHATU3UPO-
BaTh PE3YNbTATHI, OIICHUBATH HAJEKHOCTh U KA4€CTBO (DYHKIIMOHUPOBAHUS CHCTEM.

Bnaoeem

HaBBIKAMH BBIOOpA, TOPAOOTKHA U MPUMEHEHUS MAaTEeMAaTHYECKUX METOJOB M MO-
JIeJIeH T PEeIICHUs UCCIEA0BATENBCKUX U TPOEKTHBIX 3a]1a4.
Komnerenuun npuoasatcs B coorBeTcTBuM ¢ ['OC BITO u ocHOBHOM 00pa3oBaTenbHON
nporpammoit (OOII).

2 MECTO JUCIUIIJIMHBI B OCHOBHOM OFPA3OBATEJBHOM
INPOI'PAMME

Juctummaa otHocutes K b1.0.29 yacTu AUCIUIIIIMHBL y4eOHOTO IJ1aHa.

Bazupyercs Ha 3HAHUSIX U YMEHHUSIX, KOTOPBIE CTYJICHT MPUOOPEN MPU OCBOCHUU
MPEANIECTBYIOMNUX AUCHUIUIMH: «MartemaTudeckuil aHanuzy», «DyHAaMEHTalbHAs U
KOMIIbIOTEpHAs anreOpay, «JIuHeitHas anreOpa u reometpusi», «Jluddepenunanbubie
YpaBHECHUS».

3HaHUA ¥ yMEHHUsI, TPUOOPETEHHBIC PU OCBOCHUM JAHHOMW JUCUUIUIUHBI, SIBIISI-
ercs 0a30i NIl U3ydeHUs AUCHUILIUH: «Teopust moTeHuuanoBy, « Teopuss MHTErpalib-
HBIX ypaBHEHHI», «OO000IIeHHbIE (QYHKIUNY», «IJIEMEHThl HEJIMHEHHOTO aHalnu3ay,
«CnekTpanabHasi TeOpHsl OTIEPAaTOPOB B THIILOEPTOBOM MPOCTPaHCTBE — 1», «CriekTpasib-
Hasl TEOpHUs ONEPATOPOB B TMIHLOEPTOBOM MPOCTPAHCTBE — 2» U «MaremaTH4ecKue oc-
HOBBI KBAHTOBOW MEXaHUKW.

3 CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX 4YaCOB 10 TeMaM AMCHUIUIMHBI M BUIAM 3aHATHI

Ne HaumeHnoBaHue TeM KoJsnvecTtBo 4acoB
Te | (coaep:KaTeJbHBIX MOYJIEH) B ToMm 4unciae
M Beero Jlek- | IIpakr. |JlaGop., CP
bl 107071 (Ce-
MMH.)
1 | Tema 1. Beenenue. 16 4 4 8
Tema 2. 'unepOonndeckue
2 22 4 10 8
ypaBHCHHUSI.
3 | Tema 3. Ilapabonuueckue ypas- 99 4 10 3
HEHUS.
4 | Tema 4. DIUNTAYECKUE ypaB- 2% 5 10 11
HEHUSI.
5 | KonrakrtHas pabora (10nosaHu- 4 0

TEIbHAs).
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HToro mo BugaM 3aHATHI 90 17 34 35
KonTpoJas 36
UTOI'O 126

(I)OpMI/IPOBaHl/Ie KOMHeTeHHHﬁ B pe3yjbTaTe 0CBOCHUA TEM TUCHUITJIMHDBI

Komnerennuun | TeMbl TUCHUNJIMHBI, HALlEJIEHHbIE HA BbIpa-
00TKY KOMIIETeHINH

OIIK-1 Temnr 1, 2, 3, 4
OIIK-2 Temnr 1, 2, 3, 4
3.2 Jlekuuu

Tema 1. BBenenue.

ConepxaHue TeMHI 1:

OcCHOBHBIE MOHATHS Kypca «YpaBHEHHS] MAaTEMATUUECKON (PUBHKUY.

[Tpumepsl. OCHOBHBIE (PU3HYECKHE MPOLECCH U UX ypaBHeHHUd. [locTaHOBKa KpaeBbIX
3anay. [loHsiTHE KOPPEKTHON MOCTaHOBKM 3aaaud. Knaccudukauus u nmpuBeIeHUE K
KAHOHUYECKOMY BHJly YPAaBHEHUW B YACTHBIX NMPOU3BOJHBIX C JABYMs MEPEMEHHBIMU
BTOPOTO NOPsiAKA. XapaKTEPUCTUUECKOE ypaBHEHHE. OCHOBHBIE YPAaBHEHUS.
Jluteparypa k Teme 1: [1, 2, 3, 5]
Tema 2. 'unep0osmueckue ypaBHeHHUs.

ConeprkaHue TEMBI 2:

BriBoj ypaBHEHUsS TOMEpeYHbIX KojeOanuii cTpyHbl. [locTaHOBKAa OCHOBHBIX
KpaeBbIX 3ajady. Pemenue 3agaun Komm ans ypaBHeHuUs: KojeOaHUs CTPYHBI METOAOM
xapaktepuctuk. dopmyna Jlamambepa. duszmyeckuii cmbica dopmynsl Jlamambepa.
Oobmas (opmanpHas cxemMa METoAa pa3/ieieHHs] ePEMEHHBIX PEIICHUN CMEIIaHHbIX
3aja4 s TUIepOOIMUecKUX ypaBHEHUH. PellieHre cMelanHbIX 3a1a4 METOAO0M pasfe-
JeHust nepeMeHHsbIX (Metoq Pypre). 3agaya HItypma-JlnyBumis.

Jluteparypa k Teme 2: [ 2, 3, 4, 5, 6]

Tema 3. [Tapabdonuyeckue ypaBHeHHUH.

ConepkaHue TeMbI 3:

BriBon ypaBHeHus tenonpoBogHOCTH. [locTaHOBKa KpaeBbix 3amad. Teopema o
MaKCUMaJlbHOM U MUHUMAJIbHOM 3HAYEHHUAX PEIICHUN ypaBHEHUS TEIIOMPOBOAHOCTH.
O6mast popmasibHasi cxemMa METOJa pa3/CNICHUs] MEPEMEHHBIX PEIICHUN CMEIIaHHBIX
3aja4 Juist mapabonauyeckux ypaBHeHud. DyHKIMS UCTOYHUKA.

Jlurepatypa k Teme 3: [1, 2, 3, 6]

Tema 4. JMnTH4ecKkue ypaBHeHUS.

ConeprxaHue TeMbl 4:

Omnpenenenve U cBOMCTBa rapMOHUYeCKUX (PyHKUUNA. O €IMHCTBEHHOCTH pellie-
Huil 3agau Hupuxie u Heiimana. @yukuus ['puna. Meton ¢ynkuuu ['puna. Pemenue
3amau Jupuxie u Heiimana. @uszndeckuit cMmpich ¢pyHknuu ['puHa. Metoa PUKTUBHBIX
3apsa0B noctpoeHus hpynkuuu ['puna 3ampau dupuxie.

Jlutepatypa k Teme 4: [1, 2, 3, 4, 5]




3.3 llpakTHyecKkue 3aHATUSA

Ne Tema 3aHaATHA O0b- | Jlurepa-
n/n eM, Typa
qgac.
YpaBHEHHUs B YaCTHBIX ITPOU3BOAHBIX MATEMAaTUYECKON

1 ¢uzuku: [Ipocrelinme ciyyan HHTETPUPOBAHMSI ypaBHE- 4 [1,2,3]
HUM B YaCTHBIX IPOU3BOJIHBIX.

Knaccudukanus u kanHonnueckue (GopMbl ypaBHEHUM 2-T0
nopsiaka: Kanonnueckue (popMbl OCHOBHBIX THIIOB ypaB-

2 HeHuil. [IpuBenenne ypaBHeHUM 2-T0 OPSIKA K KAHOHHU- 6 |[123 4 5]
yeckoil popme. UnTerpupoBanue ypaBHEeHUI B KaHOHHUYe-
CKoH (hopme.

HHuTerpupoBanue ypaBHEHHUI rurepoOInYecKoro TUmna:
Meton ®@ypbe (pa3aeneHus NEPEMEHHbIX) ISl YPaBHEHHM

3 runepooarueckoro tuna. CBoOoIHbIE KOJeOaHUsl CTPYHBI. 3 [L 23 4]
[TpononpHbIe KONEOaHUs CTPYHBbI. BBIHYX/1€eHHBIE KOJIE- =
Oanus ctpyHsl. KonebaHus cTpyHbl C IOABMKHBIMHU KOH-

LaMHU.
WHuTerpupoBanue ypaBHEHUI apaboIMuecKoro TUa:

4 PacnpoctpaneHue Tema B orpaHiYeHHOM cTepxkHe. He- 8 |[L23 4 6]
OJIHOPOJHBIE TPAHUYHBIE YCIOBUS U1l ypPaBHEHUS TEILIO- B
IIPOBOJHOCTH.

HNHTerpupoBaHne ypaBHEHUH DJUIANITHYECKOTO THMA: Pe-

5 nieHue 3aaaun Jupuxne mis kpyra. Pemenue 3anaun [u- 8 [ 2 3]
puxiie 1uis konblia. Pemenue 3anaun upuxie s opsi- TS
MOYTOJIbHHKA.

Hroro: 34
3.4 JlabGopaTopHbie padoThl y4eOHBIM IUIAHOM He MPeyCMOTPEHbI
3.5 CamocTrosiTeibHasi padoTa CTyJeHTa
Ne Buabl camocTosiTeIbHOI PadoThI CTYIEHTA Oonem,
n/n yac.

1 N3y4yeHne JIeKIMOHHOI0O MaTepHasa 17

2 IHoaroroBka K NpakKTH4eCKUM 3aHATHAM 18

3 IloaroroBka K J1adopaTopHbIM padoTam 0

4 BhinosiHeHHe KYpCOBOr0 MPOEKTA 0

Hroro: 35

3.6 KypcoBoii npoeKT y4eOHbIM IVIAHOM He NPeyCMOTPEeH




,
4 ®OHJI OLIEHOYHBIX CPEJICTB

4.1. Kputepum ¥ mKajdbl AJd8 HWHTETPMPOBAHHON OLEHKH YPOBHS

chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasnanowas komnemeHyuy — NOIHOMA 3HAHUU

HYJIEBOW YPOBEHb: HEBEPHBIE, HE aPT'yMEHTUPOBAHHbIEC, C MHOYKECTBOM I'pyOBbIX OIIU-
OOK OTBETHI HA BONPOCHL. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MHHHMMAJIbHBI YPOBEHb: JAHbI HE MOJHBIE, HETOYHBIE M HEAPIYMEHTUPOBAHHBIEC OTBE-
Thl Ha BOINPOCHI. J{OMyIIeHO MHOrO IpyObIX OIIMOOK. YPOBEHb 3HAHWI HUKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

IIOPOTOBBIN YPOBEHb: JaHbl HEJOCTATOYHO IIOJHBIC, TOUYHBIE MU APIyMEHTHUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. [[1I0X0 3HAaeT TEpMUHBI, ONPEIEIICHNS U TIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{0omyIieH0 MHOTO HEerpyObIX OIIMOOK;

CPEIHUM YPOBEHB: JJaHbl JIOCTATOYHO IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HA€T TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHUS, TIPUHLIUIIBL. J{OMyIIEHO HECKOJIBKO HErpyObIX OMINOOK;

MIPOABUHYTHIN YPOBEHB: JaHBI MTOJHBIC, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

BBICOKMI YPOBEHb: JTaHBI MOJIHBIE, TOYHBIE U aPIYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAE€T TEPMUHBI, ONPEICICHUS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOWICHWS, IPUHLHUIBL. JIOIYIIEHO HECKOIBKO HETOYHOCTEMN.

Cocmasnaiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: IOJHOE OTCYTCTBHE NOHHMAHUS CyTH METOJHMKH PELICHMS 3a/1a4H,
JOIYIIEHO MHOKECTBO IpyOeHInX omMOOK / 3a]JaHUsI HE BBHITIOJHEHBI BOOOLIE;

MUHUMAJIbHBIN YPOBEHB: c1a00€ MOHUMAHUE CYTH METOJIUKU PEIICHUs 3aJaud, JOIy-
HieHbl rpyOble ommnOKku. Pemennst He obocHOBaHbl. He ymeer ncnosiab3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIA YPOBEHB: JIOCTATOYHOE MOHUMAHUE CYTH METOJMKH PEUICHUs 3a/1aud, J0-
nyieHsl omuOKy. PemieHust He Bcerzia 000CHOBAHBI. Y MEET UCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JIUTEPATYPY;

CPEIHUI YPOBEHb: B LIEJIOM IOHUMAET CYTh METOJMKH PELICHUS 3a/J1a4M, JOIYIIEHBI
oumOku. Pemienuss He Bcerma OOOCHOBaHBI. YMEET HCIIONB30BATh HOPMATHBHO-
TEXHUUYECKYIO JIUTEPaTypy;

IIPOJIBUHYTHIN YPOBEHb: B LIEJIOM MIOHUMAET CYTh METOAMKH PELIEHUS 3a1a4M, TOMyLIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATH PEILIeHUs. Y MEET UCMOIb30BaTh HOPMAaTHBHO-
TEXHUUYECKYIO JIUTEPaTypy;

BBICOKMH YPOBEHb: TOHUMAET CyTh METOAMKH pelieHus 3aaaun. CrocoOeH 000CHOBATh
pelieHusl. YMeeT HCIOoJb30BaTh HOPMATUBHO-TEXHUYECKYIO JIMTEpaTypy, MEpeoBOi
OTIBIT.

Cocmasnaowas KomnemeHyuy — 61a0eHue HagblKamu
HYJIEBOI ypOBEHB: HE IEMOHCTPUPYET BJIaJI€HNE HaBbIKAMH BBITIOJHEHUS MPOQPECCHO-
HaJIbHBIX 3aJ1a4. He MOXKeT BBIITOITHUTD 3a1aHuUs;
MHHHMMAaJbHBI YPOBEHb: HE AEMOHCTPUPYET BIIAJICHUE HABBIKAMM BBIIIOJIHEHUS IPO-
(eccroHanbHBIX 3a7a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPU BBHINOJIHEHUU



OTZIEIIbHBIX 3a/1aHH;
HOPOTOBBI YPOBEHB: BJIAJIEET HABBIKAMM BBIIIOJHEHUS NPOPECCUOHANBHBIX 3a/1ay Ha
MIOPOrOBOM YpOBHE. 3aJaHHsl BBINOJIHSAET MEJUIEHHO U HEKAYE€CTBEHHO;
CpeIHHIl YpOBEHb: BJIa/Ie€T HaBbIKAMU BBITIOJNHEHUS MPOo(deccCnoHaNbHBIX 3a/1a4. 3aja-
HUS BBIIOJIHSIET HA CPEAHEM YPOBHE IO OBICTPOTE U KAUECTBY;
MPOJABUHYTHIN ypOBEHB: Bia/ieeT YBEPCHHBIMU HAaBBIKAMH BBITIOJHEHHS IMpodeccuo-
HaJbHBIX 3aJa4. BBICTPO M KaueCTBEHHO BBIMIOJIHSET 3a/laHUsl, UHOTJA JI0IyCKasl He-
3HAYUTEIIbHBIE IOIPEIIHOCTH;
BBICOKHI YpOBEHB: BIIaJIC€T YBEPEHHBIMH HaBBIKAMU BBHITIOJHEHHS MPOQPECCHOHATb-
HBIX 3a]1a4. BBICTPO M Ka4eCTBEHHO BBINOJHAET 3aJlaHUsl, IPU HEOOXOAUMOCTH Je-
MOHCTPHPYS TBOPYECKHM IMOAXO.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

HYJIEBOW YpOBEHb: Ha HYJEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIIOUIUE; OJIHA
WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIE€ BBICOKOM YPOBHE;

MUHUMAJIbHBIN YPOBEHb: HA MUHHUMAJIBHOM YPOBHE C()OPMHUPOBAHBI: BCE COCTABIISAIO-
II1€; OJTHA WM JIBE U3 TPEX, OCTaJIbHBIE — HA 00JIE€ BEICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHb: HA MMOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIINE; OJ1-
Ha WK JIBE U3 TPEX, OCTaJIbHbIE — HAa 00JIEe BHICOKOM YPOBHE;

CpeIHUIl YpOBEHb: Ha CPEAHEM YpOBHE C(OPMUPOBAHBI: BCE COCTABIAIOLIUE; OJHA
WIH JIBE U3 TPEX, OCTANIbHbIE — Ha 00JIee BBICOKOM YPOBHE;

IPOABUHYTHIM ypOBEHB: Ha MPOJBUHYTOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIO-
1[1e; OJHA WIM IBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

BBICOKHI YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABIISIFOIINE KOMIIE-
TCHIUU.

4.2 Bonipocsl K 3K3aMeHy

1. YpaBHEHUS B 4aCTHBIX MPOU3BOAHBIX MATEMATUUECKON (PUBHKHU.

1.1. IIpocTenmme ciayyan HHTETPUPOBAHUS YPABHEHUI B YaCTHBIX IIPOU3BOIHBIX.

2. Knaccudukanuus u kKaHoHHYeCcKue (GOpMbl YPaBHEHH 2-TO MOpsIIKa.

2.1. Kanonuyeckue popmMbl OCHOBHBIX TUIIOB YPABHEHHIA.

2.2. IlpuBeaeHne ypaBHEHH 2-TO OpAJIKa K KAHOHUYECKOH (opme.

2.3. UnTerpupoBaHue ypaBHEHUI B KAHOHHYECKOU (popme.

3. NnaTerpupoBanne ypaBHEHUI TUIIEPOOTUISCKOTO THTIA.

3.1. Meton ®ypne (pazaeneHus MepeMeHHbIX ) 11 YpaBHEHUH THIEPOOINYECKOTO TH-

na.

3.2. CBoOOiHbIE KOJIEOAHUS CTPYHBI.

3.3. [IpogonbHbIe KOJeOaHUs CTPYHBI.

3.4. BeiHYXIeHHBIE KOJIeOaHUSI CTPYHBI.

3.5. Konebanus cTpyHBbI C MOJIBUKHBIMU KOHIIAMH.

4. luterpupoBaHue ypaBHEHUI apabOIUYEeCcCKOro TUMa.

4.1. PacnpocTpaHeHue Tema B OrpPaHUYEHHOM CTEPKHE.

4.2. HeonHOpOIHBIE TPAHUYHBIE YCIOBHUS U1 YPAaBHEHUS TEIJIONPOBOIHOCTH.

5. HTerpupoBaHue ypaBHEHUH IUTANTAYECKOTO THUIIA.

5.1. Pemienue 3amaun J{upuxie st kpyra.

5.2. Pemienue 3anaun Jupuxie st KOJblA.

5.3. Pemienue 3agaun J{upuxie s npsiMOYroJIbHUKA.
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4.3 IlpuMep 3K3aMeHAITMOHHOTO OMJIeTA

I'OYBIIO «JJOHEIKUI HAIIMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»

[TporpaMmMa mOTOTOBKH: bakanaspuam
HamnpaBnenue nmoaroToBKu: 01.03.04 «lIpuxnaonas mamemamuray
Hanpasiennocts (npodunb):  «lIpukiadnas mamemamura u KubepHemuray,
«Busnec-ananumuxa punancosvix cucmemy
CemecTp: V
VYueOHast AUCHUILIMHA: Ypasuenus mamemamuyueckoi puzuxu
BMJIET Nel

1. Meton @yphe (pazaeneHus mepeMeHHbIX) IS YpaBHeHUH TuriepOonndeckoro Tuma. CBoOoaHbIe KoIeOaHus
CTPYHBI.

2. 3amava. Haiitu pemenue ypaBHeHus Jlammaca B IpssMOYTOJIbHHKE:
0<x<a, 0<y<b, ynosrerBopsioriee rpann4nbiM yciaoBusM: U(0,y)=u(a,y)=0; u(x,0)=p(x); u(x,b):\V(X)

o°u _ou
oxoy oy

3. Pemuts ypaBHEHue:

YTBepxkaeHo Ha 3acenanuu kadenpsl «[IpukinagHas MaTeMaTHKa U UICKYCCTBEHHBIN MHTEIUICKTY,
nmporokon Ne  or . 20 T
3aB. kadeapoii ITaBnsim B.H. DK3aMeHaTop Jlo6poBonbekuii FO.H.

KPUTEPUU
OLICHUBAHUA 3K3aAMEHALMOHHOM padoThI

M0 TUCUUILTUHE « Y PAaBHEHHSI MATEMaTHIECKON (PU3UKIY
1J1s1 00y4arOIUXCs 110 HAPaBJICHUIO IOATOTOBKU
01.03.04 IlpuknagHas MaTeMaTHKa
Hanpasnennocts (npoduie): [IpuknanHas MateMaTuka U KHOCPHETHKA,
«busHec-aHanUTHKa (UHAHCOBBIX CUCTEM)

DK3aMeH MPOBOAUTCS MUCbMEHHO 1O OmieTaM. buser coaepxut 3 Bompoca, Kax-
JBIA U3 KOTOPBIX TpeOyeT KOHKpEeTHOro otBeTa. [Ipm HEOOXOAMMOCTH OTBEYaIOIIUN
JIOJDKEH COTPOBOJANTH HAMMMCAHHOE MOSICHSAIOMNUM (POPMYJIaMHU U PUCYHKAMHU.

Borpochl 0XBaThIBaIOT TEOPETHUECKYIO HacTh Kypca, a TakkKe TpPeOYIOT JAeMOH-
CTpaluy MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJICHTOM B XOJ€ MPAKTHUYECKUX 3aHs-
THH.

[IpaBUIBHBIN OTBET HAa BOMPOC OIICHUBAETCS B IECITh OaioB. Eciii oTBET HE moJ-
HBI, TO OH OIIEHUBAETCA B MATH 0ayuioB. [Ipu OTCYyTCTBUM TIPaBUILHOTO OTBETA HA TO-
CTaBJIEHHBIN BOMPOC OOYYAIOIIMIICS MOJIydaeT HOJb OaiioB. [lomydyeHHble Oaibl 3a OT-
BETHl HA BOMPOCHI OMJIETa CYMMUPYIOTCS M ¢ YUETOM PE3yIbTaTOB TEKYIIETr0 KOHTPOJIS
paboThI CTYJIEHTA BBIBOJAUTCS UTOTOBas orieHka 1o 100-0anapHOoM mkare.

[Tonyuennas onenka o 100-0amipHOM 1IKane onpenesseT OlEHKY Mo Tocyaap-
CTBEHHOM 1ikasne u mkane ESTS.
VYTBEepKJI€HO Ha 3acefaHnu Kadeapbl NPUKIATHON MaTEeMAaTUKU U UICKYCCTBEHHOTO MH-
TEJUJIEKTA.
npoTokos No or . 20 r

3aBeayronimii Ka(bez[;;ﬁ [TaBnem B. H.

4.4 Kputepum ouieHMBAHUA
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O1neHrBaHUE YPOBHSI OCBOEHHS CTYJEHTOM y4eOHOro marepuana JUCUUIUIMHBI
«YpaBHEHUs] MaTEMaTUYECKON (DPU3MKU» MPOU3BOAUTCS B XOJ€ TEKYIIEro KOHTPOJI U
IIPOMEKYTOYHOM aTTECTALMH (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUN CTY/A€HTa OYHOM (HOPMBI O0yUEHUS OCYIIECTBIISIET-
Csl MO pe3yJibTaTaM MPaKTUYECKHUX 3aHATUMN, J1a00OpPaTOPHBIX padOT, BHITOJIHEHHS UH]IU-
BU/IyaJIbHOTO 3aJ[aHusl, CTYJEHTa 3a04HO0I (hOpMbI 00yUEHHUs — IO Pe3yJIbTaTaM BBITIOJI-
HEHUsI KOHTPOJIbHOW paloThl. BhINosHEeHNE 3a1aHuil HA MPAKTUYECKUX 3aHATHAX, BbI-
MOJIHEHUE JTa0OpaTOPHBIX PabOT C 3alUTON OTUYETa, BBHIMOTHEHHE WHIUBUIAYaIHHOTO
3a/1aHus (KOHTPOJIBHOUN padbOThl), IPELYCMOTPEHHBIX padoyeil MporpaMMoi TUCLUTLIN-
HBI, SIBJISIETCS] HEOOXOAMMBIM YCIOBHEM JIOITYCKa CTYJIEHTA K 9K3aMEHY.

Pacnipenenenue 0ayuioB TEKYIIETO KOHTPOJsl pabOThl CTY/IE€HTA Ha MPOTSKEHUU

ceMecTpa MpuBeIeHO B Tabduiie 1.

Tabnuna 1 — Pacnpenenenne 6aJIJI0B TEKYIIETO KOHTPOJIS

dopma KOHTPOJIA

Bo3MmoxHOE KOJIHye-
CTBO 0aJJIOB

[Ipumeuanue

JIns cTyIeHTOB OYHOM

hopMbI OOyUCHUS

OT4€T O BBHITIOJIHE- 2 3ajanue BBIMOIHEHO MPaBUIIBLHO, MPO-

HUU 3aJlaHus Ha €KTHBIE pellieHnss 000CHOBAHBI, IPUBE-

IPAKTUYECKOM 3a- JICH aHaJIU3 TOJYYEHHOT'O PE3yJIbTaTa

HSTHUU. 1 3aaHue BBHIITOJTHEHO B I1E€JIOM IIpa-

Otuét no adopa- BHJILHO, IIPOEKTHEIC PEIIIEHUS HE BCE-

TOpHOM paboTe ria 000CHOBAHbI, BOBHUKIIN TPYAHOCTH
B OOBSICHCHUH TIOJYYCHHBIX pe3yiIbTa-
TOB

Hroro no npakru- 34 N3 pacuéra 17 aynuTOpHBIX 3aHATUI

YeCKUM 3aHATHAM JUTSI TIPOBEJICHUS TPAKTUYECKUX 3aHsI-

U J1a0OpaTOPHBIM TUH U 1abopaTopHbIX padboT. OreHnBa-

padoram (MaKcu- €TCs KaXKJ10€ 3aHsTHE.

MAaJIbHO BO3MO:K-

HOE)

Brimonaenne wHIN- 16 [Tpu BBIMOTHEHUH 3aIaHUS TPUHSTHI

BUTyaJIbHOTO 3a/1a- MPaBUJIBLHBIC IPOCKTHBIC PEIICHUS, M3-

HUS JIO’)KCHHE MaTepuasa apryMeHTHPO-
BaHHOE, MMOCJe0BaTeIbHOE, paboTa
odopmiIeHa TPAMOTHO

8 3ajanue BBHITIOJTHEHO B 1IE€JIOM Tpa-
BUJILHO, MIPOEKTHBIE PEIICHUS HE BCE-
ria 000CHOBAHbI, IMEIOTCS 3aMEYAHHUIO
110 0(pOPMIICHHIO PAOOTHI
NTOIo 50 MakcumanabHO BO3MOKHOE

IIpomexkyTouHasi aTTecTalUsA 0 pPE3yJibTaTaM OCBOCHHS JUCIUIUIMHBI B Ce-
MecCTpe MPOBOAUTCS B GopMe ceMecTpoBOro sk3amena. dopma npoBeneHus IK3ameHa —
MMCbMEHHAsl. DK3aMEHAIIMOHHBIN OWJIET BKJIIOYAeT B ceOsl 3 TeOpeTHYeCKHX BOMpOCa.
[Ipu olleHMBaHUU CTYJIEHTa HA 3K3aMEHE MPENoAaBaTelb PYKOBOJCTBYETCS KPUTEPHSI-
MU, IPUBEACHHBIMU B TaOIMIIE 2.
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MaxkcrnMaabHOE KOJIMYECTBO OAJIOB 32 OTBET HAa BOMPOC IK3aMEHAIIMOHHOTO OHU-
JieTa 3aCYUTHIBACTCS CTYACHTY B CIydyae, €CIM OTBET MOATBEPIKIAET BIAJCHUE CTYICH-
TOM 3HAHUSMH B TIOJJHOM 00BEeMe yu4eOHOUM MpoTrpaMMBbl, MaTepral U3JI0KEH B JIOTHYEC-
CKOHM TIOCIICIOBATEIFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJIEPKUT TOYHBIC (POPMYIUPOB-
KM, COMPOBOXKJIACTCS WLTIOCTPUPYIOMUMH CXeMaMu U pUCYHKaMH (TIpU HEOOXOIUMO-
CTH).

B cirydae, ecnii 0TBET Ha BOIIPOC HE B TIOJIHOM MEpe OTBEYAET NMPUBEICHHBIM Tpe-
OOBaHMSIM, CTYICHTY 3aCUMTHIBACTCA KOJMYECTBO OauioB, paBHOe 5. [Ipm oTCyTCTBHH
MPAaBHJILHOTO OTBETA Ha MOCTABJICHHBIN BOMPOC CTYAEHT noixyvaet 0 0amios.

Tabnuna 2 — Pacnipenenenue 0aiioB 10 CEMECTPOBOMY 3K3aMEHY

dopma KOHTPOJIA MaxkcumasnbHO

BO3MO>KHOE KOJIMYECTBO
0aJI0B

OTBeT Ha BOMPOCH JK3a- Bompoc 1 10

MEHAI[MOHHOTO Onjera BOMPOC 2 20

BOMpoc 3 20

nUToro 50

HToroBas oueHka onpeeiseTcss MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAJIOB 110
pe3yibTaTaM TEKYIIero KOHTPOJIS U KOJIMYECTBA OaJIOB 0 pe3yJibTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 6auioB — 100.

[Tonyuennas onenka o 100-0amibHOM 1MIKajge OMpeAesieT OIEHKY MO rocyaap-
CTBEHHOU mikane u mkane ESTS:

Cymma 6ajuioB Ouenka Onenka
o 100-0anpHOI mIKae no mkane ECTS 110 TOCYAAPCTBEHHOW IIKAJIE
90-100 A OtauyHO
80-89 B Xoporto
75-79 C
70-74 D y
60-69 E JOBJIETBOPUTEIBHO
35-59 F He
0-34 = YI0BJIETBOPUTEIHHO

* — ¢ 00s3aTCIBHBIM IMOBTOPHBIM U3YUYCHUCM AUCHUIIIINHBI.

4.5 IlpuMep TeKylIero onpoca Ha NPAKTHYECKUX 3aHATUAX

1. laitiTe onpenesieHre JIMHEMHOTO YPaBHEHHUSI C YaCTHBIMU MPOU3BOAHBIMU.

2. UeM onpepensieTcss MOPSI0K YPABHEHHS C YACTHBIMU TPOU3BOIHBIMU?

3. Kakoe ypaBHeHue Ha3biBaeTcs MU PpepeHInaIbHBIM YPaBHEHUEM C YaCTHBIMH TPO-
U3BOJIHBIMHU?

4. 3anuImmrTe OCHOBHBIC YPaBHEHUS] MATEMATHIECKOU (PU3UKH.

5. ChopmynupyiiTe TOHIATHS TPAHUIHBIX M HAYAJTBHBIX YCIIOBUM.

6. Chopmynupyiite 3anaun Komu, {upuxne, Heitmana.
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7. B ueM cOCTOUT KOPEHHOE OTINYKE 0011ero peneHus AuddhepeHuanbHOro ypaBHe-
HUS C YACTHBIMU MPOU3BOAHBIMU OT OOLIETO PElIeHUs] OOBIKHOBEHHOTO Au(depeHIu-
aJIbHOTO ypaBHEHUS?
8.YTo moHUMAIOT MO KAHOHUYECKO PopMOii?
9. YUem onpenensiercs Tin Au¢GepeHInaIbHOr0 ypaBHEHUS 2-T0O MOPsiKa ¢ YaCTHBIMU
MIPOU3BOTHBIMU?
10. Kakue cymiecTBytoT Tuibl AuddepeHInanbHbIX YpaBHEHUN 2-TO MOPSJIKa C 4acT-
HBIMH TIPOU3BOTHBIMU ?
11. JlafiTe ompeneneHune XxapakTepucTuk AuddepeHnaaIrHOTO YPaBHCHHUS.
12. 3anummuTe KaHOHUYECKUE POPMBI YpaBHEHUN THNEpOOINYECKOro, mapadboIndecko-
IO Y AJUTUIITUYECKOTO TUIIOB.
13. B yeM coctout cyTh MeTojia XapakTepucTuk (Jlamambepa) pemieHus: ypaBHEHUHN I'vi-
1epOOJIMYECKOTO TUIIa?
14. Jlaitte usmdeckoe TOJIKOBAHUE TPAHUYHBIM M HAYAJIbHBIM YCJIOBHUSIM CBOOOHBIX
KOJICOAHUM CTPYHBI U CTEPIKHS.
15. B uem coctout Meton Dypre (pasneneHusi IEPEMEHHBIX) ISl YpaBHEHUS KoJieOa-
HUI CTPYHBI?
16. daiite onpezenenne COOCTBEHHBIX YMCEN U COOCTBEHHBIX (DYHKITHIA.
17. 3anmumuTe rpaHUYHBIC YCIOBHS JUIS CIIydas, KOTJIa: &) OAWH KOHEIl CTepXKHs 3a-
KpEIUIEH, a IPYroil — cBo0oIeH; 0) 00a KOHIIA 3aKpEIIEHBI; B) 00a KOHI[a CBOOOHBI.
18.Kak maTemaTtruecku (popMyIHpyIOTCs YCIOBHS, MPUBOASAIINE K (PU3HMUECKOMY TTOHS-
THUIO “cTOsAuee Kosebanue”?
19. BnusitotT 1 TpaHUYHBIE YCIOBHS 3a7aud Ha COOCTBEHHBIC YHMCJIAa U COOCTBEHHbBIC
bynkuun? Ecnu Bausior, To kakuM oopazom? IIpuBenure mpumep.
20. Kakue xoneOaHus Ha3bIBAIOTCS BHIHYKICHHBIMH ?
21. Kakoe ypaBHEHHE B YaCTHBIX MPOM3BOJHBIX Ha3bIBaeTCS HEOTHOPOIHBIM? KakoBa
€ro CTPYKTypa peiieHus?
22. YTO MOHUMAIOT TT0J HEOTHOPOAHBIMHM IT'PAHUYHBIMU YCIOBUSIMHM ?
5 ou  , 0%

23. KakoB ¢u3nueckuii CMbICI BEJIMYUH, BXOSIIUX B YPAaBHCHHE x =a pwl
24. KaxuMm ¢usznyeckuM mporieccam otBedaroT yemoBus U(X,0)=¢(X), u(0,t)=0, u(¢,t)=0?
25. 3anummTe TpaHUYHbBIE YCIOBUS, COOTBETCTBYIOIINE TOMY, UTO:

a) OJIMH KOHEIl CTeP>KHS TETUIOM30JUPOBAH, a JIPYTo¥l MOIJAEPKUBACTCS TIPH T1O-
CTOSIHHOM, HYJIEBOU TEMIIEPATypE;

0) o0a KOHIIa CTEP)KHS TEIJION30JIMPOBAHbI,

B) Ha KOHIIAX CTEPKHS TMOJICP>KUBACTCS U3MEHSIIOIIASCA CO BPEMEHEM TeMIIepa-
Typa.
26. Mznoxkute cxeMy pelieHusT ypaBHEHHS TEIUIOMPOBOTHOCTH MPU HEOJHOPOIHBIX
T'PaHUYHBIX YCIOBHUSIX.
27. Kakue pusnueckue npouecchl ONUChIBaloTCa ypaBHeHueM Jlarmnaca?
28. Cpopmynupyiite 3agaun Jupuxie u Heitmana ans ypasHenus Jlaraca.
29. YeM oTiIMHalOTCS pelieHUs] BHYTpEHHEW 1 BHEIIHeH 3aaau upuxie ais kpyra?
30. Beeraa nmu mpumenum meton Oypbe K peleHnto ypaBHenus Jlarmnaca?

Texkymuii KOHTPOJIb 3HAHUW CTYACHTOB MPOM3BOAUTCA MO pe3yibTaTaM KOH-

TPOJIbHBIX OIIPOCOB B XOJI€ MPOBEACHUSI MPAKTUUECKUX 3aHATUH.
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IIpomexyTouHasi aTTecTalisl MO pe3yjbTaTaM OCBOCHHS AWCIUIUIMHBI B Ce-
MECTpe MPOBOAMTCA B (POPME CEMECTPOBOTO dK3aMeHa B cCOOTBeTCTBHH ¢ «IlomokeHnem
00 opranm3anuu y4eOHOTO mporiecca B JIOHEIIKOM HAIMOHATLHOM TEXHUYECKOM YHU-
BepcuteTey, yrBepkaeHHoM mpukazom JJoeHTY ot 02.05.2018r. Ne 337-14.

IIpu onpedenenusi yposHs 3HAHUL CMYOEeHMO8 NPenooasameb PYyKO80OCME)enicsl
KpUumepusamu OYeHKU 3HAHUU, AGNAIOWUMUCI COCMABNAIOWel YUeOHO-Memoouiecko2o
KOMNIIEKCA OUCYUNTUHDL.

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnosnas numepamypa

1. KoroB I'.A. YpaBHeHus: MareMaTHuecKoil GU3HUKH : y4eOHO-METOANYECKOE MO-
coobue / KoroB I'.A., CanponoB J[.A.. — MakeeBka : JloHO6acckas HalmoHajabHas aKa-
nemMusi ctpoutenbeTBa U apxuTekTypsl, ObC ACB, 2021. — 203 ¢. — TexkcT : a7ek-
tpounsblii // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/120048.htmi
(mara oopamenus: 10.06.2022). — Pexxum ocTymna: sl aBTOPU3UP. MOJIb30BATENEH

2. T'omyGeBa H.J[. YpaBHeHHsI MaTeMaTHUECKON (PU3UKH : yueOHO-METOINIECKOE
nocobue / ['omybesa H.Jl., Cmupnosa JI.H.. — Camapa : Camapckuii rocy1apcTBEHHbIN
texHuueckuit yausepcutet, ObC ACB, 2020. — 55 ¢. — Tekcr : anexTponHsiii // IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/105081.html (mata oOGpare-
Hus: 10.06.2022). — Pexxum tocTyna: i aBTOPU3HP. MOJIb30BaTeleH

3. Benbmucos, I1.A. YpaBHeHHs MaTeMaTHYeCKOW (HU3UKH [DIEKTPOHHBIA pe-
cype] : yuebHoe mocobue musa By3oB / II. A. Bembmucos, FO. B. Ilokmamosa ; I1.A.
Bensmucos, FO.B. Tloknanosa ; ®I'BOY BIIO "YaesHOB. Toc. TexH. yH-T". - 866 KO0. -
VapsnoBck : Yal'TY, 2012. - 1 ¢aitn. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/cd5401.pdf

II /lononnumenvnan numepamypa

4. TlamryeBa V.M. YpaBHeHus: MareMatuyeckoid (pusuku : ydyeOHoe mocodue /
[TamryeBa .M., YckoBa H.b., lllenkoBoit A.H.. — Boponex : Boponexckuii rocyap-
CcTBeHHBIN TexHmdeckuit ynusepcurer, ObC ACB, 2020. — 117 c¢. — ISBN 978-5-
7731-0873-3. — Tekct : nanektponnbii // IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/108189.html (mara obGpamenus: 10.06.2022). — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTeNICH

5. lllep6akosa 1O.B. YpaBHeHus matemMaTu4eckoil Gu3nuku : yuebHoe mocodue /
[lepbakosa 10.B., MuxanskoB M.A.. — Caparos : Hayunas kuura, 2019. — 159 ¢. —
ISBN 978-5-9758-1795-2. — Texkct : snexrponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/81065.html (mara o6pamenus: 10.06.2022). — Pesxxum 10-
CTYyTIa: JIJIsl aBTOPU3UP. TTOJIH30BATEICH

6. OropomaukoB A.C. VYpaBHeHHS MaTeMaTUdecKOW (M3UKU [DIECKTPOHHBIN
pecypc] : yaebnoe mocobue st By3oB / A. C. Oroponuukos ; A.C. OropoJaHHKOB ;
'OV BIIO "Har. uccnen. Tomck. moautexH. yH-T". - 2-¢ u3f. - 589 K6. - Tomck : U3x-
Bo ToMm. momutexH. yH-Ta, 2010. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/17/cd7741.pdf



https://www.iprbookshop.ru/120048.html
https://www.iprbookshop.ru/105081.html
http://ed.donntu.ru/books/cd5401.pdf
https://www.iprbookshop.ru/108189.html
https://www.iprbookshop.ru/81065.html
http://ed.donntu.ru/books/17/cd7741.pdf
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6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHBI
YueOHO-MeTOAMYECKHE U3aHNsl, pa3paboTannbie B JJonHTY:

/. Metoauueckue ykazaHus JUisl TPOBEACHUS MPAKTUYECKUX 3aHSATUN MO AUCIH-
wiMHe ““YpaBHEHHUS MaTeMaTHUecKoW (pu3uku” [DIEeKTpOHHBIN pecypc]| : Il CTyIeH-
TOB YpOBHA IpodeccuoHampHOro oOpa3zoBaHus "OakamaBp" MO HAMpPaBJICHUSM IOJTO-
toBkH 01.03.04 "l[lpuxnagras matematuka" Bcex Gopm odydenus / TOYBIIO "JIOH-
HTVY", Kad. npuxn. marematuku ; coct. FO.H. JloGpoBonsckmii. - 486 K6. - Jlonenk :
['OYBIIO "HOHHTY", 2018. - 1 c¢aiin. - Cucrem. tpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/19/m4766.pdf

8. Hob6poBonbckuit FO.H. KoHcrekT jekiuil mo ypaBHEHHSIM MaTeMaTH4eCKOu
bu3uku. Y4yeOHO-METOAMYECKOe Mocodre i CTYIAeHTOB cnenuaibHocTh «IIpukian-
Has matemaTtukay. Jloneuk: ['OY BIIO HouHTY, 2017. — 76¢. (1ocTyn 4epe3 IUYHbBIN
KaOWHET CTYy/ICHTA).

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://library.donntu.ru
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUITJINHBbI
7.1. JIeKIIMOHHBIE 3AHATHSA

VYuebnas aynutropusi Nell.420, yuebnsiii kopmyc 11, 1y mpoBeneHus 3aHATHIA
JICKIIMOHHOTO THWIIA, TPYNIOBBIX U WHAWUBUAYATBHBIX KOHCYJIbTAlUM, TEKYIIETO KOH-
TpoJisi. Crienuanu3upoBaHHas MeOemb: 10CKa ayAUTOpHAs, MapThl, TEMOHCTPAIIMOHHbIE
CTEH/IbI U TUTAKATHI.

7.2. IlpakTyeckue padoThI:

VYueobnas aygutopus Nell.420, yueOnbiii kopryc 11, nis mpoBeneHus 3aHSITHIA
MPAKTUYECKOTO THIA, BHITOJHEHUS KYPCOBBIX PabOT, TPYIIOBBIX U WHIUBUIYATbHBIX
KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJSI M MPOMEXYTOYHOU arrectanuu. Crenuann3upo-
BaHHAas MeOeJb: JOCKa ayTUTOPHAs, TTapTHI.

7.3. CamocrosiTesibHas1 padoTa:

[TomemnieHus 11 CaMOCTOSATENBHON PabOThI ¢ BO3MOKHOCTBIO TTOIKIIFOUCHUS K Ce-
™ «UWHTEepHET» ™ oOOecleyeHrueM JOCTyla B JJIEKTPOHHYIO HH(DOPMAIIMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHU3alMi: YUTAJIbHbBIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHAS TEXHUKA C BOBMOKHOCTBIO MOAKIIIOUEHUS K cetu «HTepHeT» 1 obecredeHu-
€M JI0CTyNa B 3JIEKTPOHHYIO0 HMH(pOpPMaAIMOHHO-00pa3oBarenbuyio cpeay (QMOC JIOH-
HTYVY) u snexrponno-6ubmmoreunyto cucremy (3bC [PRbooks), a Takike BO3MOKHOCTHIO
WHIMBUYalbHOTO HeorpaHMueHHoro goctyna obyyatomuxcs B ObC u QUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIXx MOOMIBHBIX ycTpoictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — obmecrBennas muuensuss MPL 2.0/ Grub loader for ALT Linux -
munensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - mumensust GNU GPL.


http://ed.donntu.ru/books/19/m4766.pdf
http://library.donntu.ru/
http://www.iprbookshop.ru/

