


Pabouas mporpayya yueOHoii mucuumanHel «Jduddepenunaabupiec ypaBHCHISL.
HuTterpaapuple ypaBHeHHST H BapHAIIHOHHOE HCYIICJCHHE» [ oOOydalolUxcs [0
HanpapieHH1o noaroroBkd 03.03.02 ®uznka ([Ipodins noarotoBku: PH3iKa) COCTaBleHa Ha
ocHoBaHHl ®DenepalbHOr0 TrOCYAApCTBEHHOTO 00pa3oBaTeNbLHOTO  CTaljapTa  BBICLIETO
o0pa3oBaHiis — OakanaBpHaT Mo HanpapieHHo noarotoski 03.03.02 dusiuka, yTBEp:KIEHHOIO
npukazoM MiHHCcTepcTBa HaykH W Bblcmiero oOpasoBaHisi Pocchiickoii ®enepauni ot 07
aprycta 2020r. Ne891 (¢ m3m. 1 gom.), Ilopsnka opraHmsawid H OCYIUECTBIIEHIL
00pazoBaTeNbHOIl ACATENBFHOCTH 10 00pa3oBaTesIbHEIM MPOrpaMMaM BBICHIEro 00pa3oBaHMs —
nporpayyaM OakanaBpliaTa, [porpamsas CHelHaluTeTa, nporpaMMaM MaricTparypsl,
VTBEP:KACHHOIO TpHKa3oM MHHHCTEpCTBa HayKH H Bbicuiero ooOpasosaHHs Poccuiickoii
Mepepawtii ot 06 anpens 2021 r. Ne 245 (c H3M. U 100.), B COOTBETCTBHH C YYEOHBIM IIAHOM,
yTBep:xaeHHbM YueHblM coBeToM OI'BEOY BO «JlonI ¥» ans nadopa 2024 rona.

Pa3padoTuiik:
JIOLIEHT Kadenpbl MaTeMaTH4ecKoil Q13HKH,
KaHZa. Q13.-MaT. HayK A= A.Jl. MaHos

Pabouas nporpayma o100peHa Ha 3acenaniu kadeaps! MaTeMaTH4YecKol QH3HKH
[Ipotokomn o1 26.03.2024 r. Ne 9.

Bpuo 3aB. kadenpoit B.M. Konecuux

COT'JIACOBAHO:

H.o. nekana Qu3HKO-TEXHIIYECKOro GaKynpTeTa . C.A. ®onMeHKO
28.03.2024 r.

YyeQHo-MeTOoAHYECKAS KOMHCCHS (hH3HKO-TEXHHYE( 3"
IMpotoxon ot 27.03.2024 r. Ne 2.
[Tpeacenarens .H. KoteHko
PykoBomitens 0CHOBHOIT MpogeccioHalbHOI
00pa30BaTeILHOIT IPOrPaMMBI,

KaHz. (u3.-MaT. HayK

*.B. be3yc



1. MECTO JUCLIHUITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE OO0YYAIOIINUXCS, MPEAIICCTBYIOIIHE
U COIYTCTBYIOIIUE TUCIUTUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YUCHHE TAHHOM:

MaTeMaTHYeCKU aHAIN3, aHAJTUTHYECKas FeOMETPHSL.

1.2.  JlucuuruiMHbI, KypcoBble pabOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHUE JTaHHOUN
JUCIUILIMHBI HEOOXO0IMMO KaK IMpeIIecTBYIOLIee!

METOJIbI MaTeMaTHYeCKON (DU3MKHU, TeopeTudeckas (u3nka (TeopeTHYecKas MEXaHHKa,
MEXaHHMKa CIUIOIIHBIX Cpel), TeopeThudeckass (Qu3uka (IIEKTPOAMHAMHUKA CIUIOLIHBIX Cpex),
TeopeTnudeckas (pu3nka (KBaHTOBAas MEXaHHMKA), TeOpeTHUYecKas Qu3uka (dJICKTPOIMHAMHUKA),
UCIOJIB3YIOTCS IIPU MOATOTOBKE BHITYCKHON KBaNU(UKAIIMOHHON PabOTHI.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

HanmenoBanme mmokasaresst 3HaueHUE MoKa3aTels
HasBanue oO6pazoBatesbHON MTPOrpaMMbl 03.03.02 ®usuka ((IIpoduis: Ousuka)
[Inucdp m Ha3BaHUE B COOTBETCTBHH C b1.5.M2.4 JTudpepeHnmanbHbie ypaBHCHHS.
y4eOHBIM TIJIAHOM WuTerpanbHble ypaBHEHHS U BAPUAITMOHHOE
WCYHCIICHUE
YacTte 00pa3oBaTenbHOM MPOrpaMMbl bazoBast yacTb
KonuuectBo 3a4eTHBIX €MUHULL / BCETO YacOB 4144

2.2. Pacnpenenenue 4acoB 1o opmam u nepuogam o0y4eHus

OO0111€€ KOJINYECTBO YaCOB
o
o E CaMOCTOSI-
®opma &8 i Soa- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4enus 20 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | pabOThI+ KOHTPOJIS
KOHTPOJIb
QOuHas 2 3 34 34 — 76 144 3K3aMeH

3. HEJIN JUCHUTIJIMHBI

OcBoenne GpyHAaMEHTAIBHBIX TOHATHI U METO/I0B OOBIKHOBEHHBIX U (hepeHInaTbHBIX
YPaBHEHUH M UX MPUMEHEHUS JUIsl MOJAEIUPOBAHUS U MCCIEAO0BAaHUS PA3IUYHBIX (U3NYECKUX,
TEXHUUYECKHX, SKOHOMUYECKHUX U COLIMATIBHBIX SIBJIEHUI U MPOLIECCOB U HAIPABJIEHO HA PEIIECHUE
CIEeAYOIMX 3ajgad; c(GOpMHUPOBATb YMEHHE CaMOCTOSATENBHO OIUCBHIBaTh  IOBEJCHHE
MaTeMaTHYECKUX MoJesiell ¢ TMoMollblo U depeHIalbHbIX YpaBHEHUH; HAy4YUTh peIIaTh
CTaHAapTHbIE AU PepeHnanbHbIe YpaBHEHHUS.



4

4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHuuu
Komnerennun WHukaTopsl Pe3ynbrarel 00yueHus
OIIK-1. Cnocoben OIIK-1.7. lemoHCTpHpYET OIIK-1.7.1. 3HaeT OCHOBBI
NPUMEHSTH 0a30BbIe TEOPUTUYECKUE 3HaHus | uddepeHnnanbHbIX
3HaHUA B 00J1aCTH b depeHIaTbHBIX ypaBHEHUH, | ypaBHEHUH, HHTETPAJIbHBIX
(U3UKO-MAaTEMAaTHIECKUX | MHTETPATbHBIX ypaBHEHHI U | YpaBHEHUH U
U (UJIM) €CTeCTBEHHBIX BapHAIlMOHHOTO UCYUCIICHUS. BapHAaIlIOHHOTO
HayK B cpepe cBoeit WCYHCIICHUSI.
npodeCcCHOHATbHON OIIK-1.8. [Ipumenser 3nanus | OIIK-1.8.1.Ymeer
JeSITeTbHOCTH QG epeHIaIbHbIX yYpaBHEHHH, | IPUMEHSTH 3HAHUS
HUHTETPAIbHbBIX ypaBHEHUM u | auddepeHnnaibHbIX
BapUAIlMOHHOTO HWCYMCICHUS TPU | ypaBHEHUH, HHTETPAIbHBIX
pelleHnr 3aJad4 TEeOPEeTUYECKOro U | YpaBHEHM U
MPUKJIIQJHOTO XapaKTepa. BapHUaIlMOHHOTO
WCYMCIICHUS TPU PELICHUH
MaTeMaTHYECKUX U
buznyecKkux 3aaay.
OIIK-1.8.2. Bnaneer
HABbIKAMU MPUMEHEHUS
UHCTPYMEHTAPHS
nuddepeHIaTbHBIX
YpaBHEHHIA, HHTETPAITBHBIX
YpaBHEHUU U
BapHUaIMOHHOTO
MCUUCIJICHUSI.
5. [MTPOI'PAMMA JNCHUTTIJIMHBI
Tembl Bonpocsl TeMbl

1. Tuddepennmansabie
ypaBHeHHUs | mopsjaka.

OTHOCUTEIIBHO  MPOU3BOJHOM.
OTHOCHUTEJIbHO TPOU3BOJHBIX.

[Tonstue nuddepenumanbubix ypasHeHuit (JY). UnterpupoBanue
HEKOTOpBIX THUIIOB YPaBHEHUH MEPBOrO IOPAIKA,
YpaBHeHus,

HE

2. IudpdepeHunanbHbie
YpaBHEHHsSI N-TO MOPSIAKOB.

HEOJTHOPOJIHBIE YPAaBHECHMUSI.

ypaBHCHI/I}I n-ro nopsaka O6H_ICFO Buja. JIuHeliHbIe OIHOPOJHBIC U

3. JIuneiinsie
nuddepeHnranbHbIe
ypaBHeHUs. CHCTEMBI
nuddepeHImaTbHBIX
YpaBHEHUM.

CucreMsl
dbopwme.

Cucrembl auddepeHuranbHbIX ypaBHEHUH HOPMalIbHOIO THIIA.
muddepeHaIbHbBIX ypaBHEHUH B CHUMMETPUYHOMN

4. OCHOBBI BapHUALIMOHHOTO
UCUMCIICHUS U JTUHEWHBIX
WHTETPAJIbHBIX YPABHEHUH.

WHTErPAIBHBIX YPABHEHUM.

HpﬂMLIe MCTOAbI BapUAallMOHHOI'O0 HCYHUCJICHUA. OCHOBHBIC THIIBI

PELICHHBIX
pelIeHHbIe
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6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIIMHBI

6.1. ®opma oOyueHHst — O4HasA, Kypc — 2, ceMecTp — 3

HanmenoBanmus Pa3aciioB 1 TCM

KosnuecTBo yacos
Jlexn. | Jla6op. | IIpakr. | CPC+K | Bcero

Pa3nen 1. luddepennmanbHble ypaBHEeHHS 16 16 — 36 68

Juddepennmanbapie ypaBHeHUs | mopsiaka 8 8 — 18 36

Juddepennmanbapie ypaBHEHHs N-TO 8 8 — 18 32

HOPSIIKOB

Pa3nen 2. OcHOBBI BApPHALIMOHHOTO 18 18 — 40 76

HCYHUCITIEHHUS

JIuneitnsie nuddhepeHanbHble ypaBHEHUS. 8 8 — 20 36

Cucremsl 1udpepeHInaTbHbIX YPaBHEHUH.

OcCHOBBI BapHALIMOHHOTO UCYUCIECHUS U 10 10 — 20 40

JMHEHHBIX HHTETPAIBHBIX YPaBHEHHH.

NTOI'O 3A CEMECTP 34 34 — 76 144
7. OLEHOYHBIE MATEPUAJIbI (CPEACTBA) AJIA TEKYIIEI'O KOHTPOJIA

10.

11.

12.

13.

14.

YCIEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMN

7.1.  KoHTpoabHBIE BOIPOCHI
Paznen 1

Huddepenunansubie ypaBHEHUS
Omnpenenenne oOBIKHOBEHHOIO AU(QepeHnanbHoro ypasHeHus. [lopsiok ypaBHEHUS.
Pemenue, unTerpanpHas kpusas. IIpumMepsr.
3anaya Koum, HauanbHble AaHHble. ['eomerpuueckas uHTepnperauus 3azaun Komu.
Obu1ee u yacTHOe pemeHus TuddepeHanbHoro ypasuenus. [Ipumepst.
JuddepenunanpHple ypaBHEHHs IEPBOTO MOPsIIKA C Pa3AEISIONIMMI EPEMEHHBIMU, a
TaK)Ke PUBOJAIINECS K HUM.
OpHoponHbele  nud@epeHManbHble  ypaBHEHUS  MEPBOTO  MOpAJKa, a  TaKkKe
IPUBOJALINECS K HUM.
Jluneitnble nuddepeHnuanbHble YpaBHEHUs MEPBOro Mopsaka. Pa3zimuuHble METOIBI UX
peLIEHusI.
Juddepenunansubie ypaBHeHus bepHysmu. Metoas! ux pemieHus.
Juddepenunansaple  ypaBHeHHE B MONHBIX auddepeHuunanax. HMHTErpupyrommii
MHOKUTENb.
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH ((opMynupoBka) s auddepeHnnanbHoro
YpaBHEHHUS MIEPBOTO MOPSIKA.
[Tpocreiimye TUIIBI ypaBHEHUH BBICIIUX MOPSAIKOB, JOIMYCKAIOIIMX TOHWKEHHUE MTOPsIIKA.
JluneliHas 3aBUCHUMOCTh M HE3aBHCHUMOCTh CUCTeM (yHKIHH. JIMHEHOE MPOCTPaHCTBO
peLIeHUH OTHOPOIHOTO JTMHEWHOTO OOBIKHOBEHHOTO U (EepeHINATLHOIO YpaBHEHHS N-
Oro mopsiika, ero pazMepHocTb. DyHIaMeHTanabHas CHCTEMA PENIEHUH OJHOPOJIHOIO
ypaBHEHMS N-0To nopsaka. Teopema 00 001eM perIeHud OAHOPOIHOTO YPaBHEHHUS.
Onpenenurens Bponckoro cucrembl (¢GyHKOud U ero cBoicTBa. Teopema
Octporpaackoro-JInyBuiis u cieacTBus U3 HeE.
OOmiee penieHre HEOAHOPOJIHOTO JHMHEMHOro OOBIKHOBEHHOTO UG (depeHIHaTbHOTO
YpaBHEHMSI N-0T0 MopsAaKa. Teopema 0 CTPYKType OOIIEero pereHHs.
Meton BapuallMM TOCTOSHHBIX JUIS TIOMCKAa YAaCTHBIX pEIIeHUH HEOJHOPOIHOTO
JMHEHHOTO OOBIKHOBEHHOT'O (D (hepeHInaIbHOTO YpaBHEHHS N-0T0 MOPSIKA.
OyHIaMeHTaabHas CHCTEMa pEeUIeHUH OJHOPOAHOIO JIMHEHHOTO OOBIKHOBEHHOTO
TuQepeHIMaIbHOr0 YpaBHEHHUS N-0r0 HOPsIIKA C OCTOSTHHBIMU KO3 UIIMEHTaMH.



15. TloctpoeHne  oOmIero  pemieHuss HEOJHOPOJAHOTO  JIMHEWHOTO  OOBIKHOBEHHOTO
T epeHIMaIbHOr0 YPaBHEHUSI € MOCTOSHHBIMU KO3 QHIMEHTaMU U CHELUATbHOM
MPaBOM YacCThIO.

16. INonstue pynxmuu ['puna.

Pasznen 2.
OCHOBBI BapHAIIMOHHOTO UCYUCIICHUS

17. Cucrembl OOBIKHOBEHHBIX TU(depeHITnaANbHBIX ypaBHeHUH. OCHOBHBIC ONIPEICTICHUS.

18. Csenenue ypaBHEHUS n-TO MOPSIKA K CUCTEME N YpaBHEHUH 1-T0 mopsiaka.

19. luddepennmanbHbie ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX.

20. TToustue ¢pynknronanra. HeoOxoaumoe ycioBue 3KCTpeMyMma.

21. BapuanuoHHas 3a/1a4a ¢ 3aKperJICHHbIMU T'PaHULIAMH.

22. YpaBHeHue Diinepa.

23. 3afauu Ha YCIOBHBIN SKCTpeMyM. 3aa4a ¢ MOIBUKHBIMU IPaHUIIAMHU.

24. JlocTaTo4HOE YCIOBUE YKCTPEMyMa.

25. TlocTaHoBKa BapyallMOHHBIX 3a/1a4.

26. OCHOBHBIC TUIIBI TUHCHHBIX HHTETPATHHBIX YPABHCHHIA.

27. MeTtonpl BapuallmOHHOT'O UCYUCTICHUSI.

28. Ypasuenus Bonbreppa u @pearonsma.

29. CoOcTBeHHBIE 3HA4YCHHsIT W COOCTBEHHbIE (PYHKIMH OJHOPOAHOTO YpPaBHEHUS
®penronbma. Teopema I'nnpbepra-1lImuara.

30. Heognoponnoe ypaBuenue @pearoibma BTOPOro poja.

31. AnbrepHaruBa @penroapma sl ypaBHEHUH C BBIPOXKICHHBIM M HEIIPEPBIBHBIM SIIIPOM.

32. Teopema @pearonpma.

33. [lpuMeHeHne HHTETPATLHBIX YPABHEHHH K PEIICHUIO KPACBBIX 3a/1a4.

34. UnterpansHoe ypaBHeHHEe Ppearonbpma nepBoro poja.

7.2.  Tewmbl nHCbMEHHBIX PaboT (TUIIBI 3a/a4)

KoHTposibHbIe paboThI IO IPAKTHKE IO TEMaM:

— muddepeHipanpabie ypaBHeHus: 1 mopsinka (C pa3aessIFOUIMMH [EPEMEHHBIMH U
NPUBOJSAIINECS K HUM, JIMHEHHBIE, OJHOPOIHBIE U MPHUBOISIINECS K HUM ypaBHeHUs bepHym,
ypaBHEHHS B NOJNHBIX AU(depeHnnanax);

— nuddepeHInaNbHbIE YPaBHEHHS N-TO TMOPSAKOB (HaXOXKICHHUE OOINEro peIieHHs
HEOJJHOPOAHOTO JIMHEHHOr0 OOBIKHOBEHHOro UG (epeHInaIbHOTO YpaBHEHUSI 2-0T0 MOPSIKA,
(GyHIaMEHTaJIbHO  CHUCTEMbl  pPEUIeHHM  OJHOPOJHOIO  JIMHEHHOro  OOBIKHOBEHHOT'O
T pepeHIMaIbHOr0 YpaBHEHUsT 2-0T0 MOpPsIKa ¢ MOCTOSIHHBIMH KO3(HUIMEHTaMH, OOIIEero
pelieHuss HEOAHOPOJHOTO JMHEHHOTO OOBIKHOBEHHOTO IU(hepeHITMaIbHOTO YpaBHEHUS C
HOCTOSIHHBIMU KO3(h(DUIMEHTaMH | CTICIMAIBLHOM PaBOil YacThIO);

— OCHOBBI  BApHAllMOHHOTO  HMCYHCICHUS  (pemieHne  CHUCTeM  OOBIKHOBEHHBIX
g GepeHIMaNbHBIX YpaBHEHHH, KPaeBbIX 3a/1a4).
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7.3.  O0pasen coaepkaHus SK3aMEHAITMOHHOTO OusieTa

MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
®I'BOY BO JIOHELIKU I'OCYJIAPCTBEHHBIA YHUBEPCUTET»
DuU3NKO-TeXHUYECKHH PaKyIbTeT
Kadenpa maremaTudeckoii Gpusnku

Obpazosamenvras npoepamma: bakanaBpuart

Hanpasnenue noocomosxu: 03.03.02 ®usuka

Cneyuanuzayus: duznka

Dopma oOyueHus: Ounas

Cemecmp Tperuit

Hucyunnuna: Huddepennunanbable ypaBHEHHS, HHTETPAIbHbIC

YpaBHCHHA U BapUallTMOHHOC UCUHCIICHUEC

DK3AMEHAIIMOHHBIM BUJIET Nel

1. OmHoponusle auddepeHnnanbHbIe  ypaBHEHHS TIEPBOTO TOPSIKA, a TaKKe
IPUBOASIIMECS K HUM.

2. TuddepennmanbHble ypaBHEHUS B YaCTHBIX POU3BOTHBIX.

3. Pemruts ypasuenwue (x + 2y)dx — xdy = 0.

" li _ e*
4. PewnTh ypaBHeHHe CI0COGOM BAPUALMA NOCTOAHHBIX Y — 2y +y = —.

B ClIydac BCIACHUS y‘Ie6HOl"O nponecca € UCIOJb30BAHUEM JBJICKTPOHHOI'O 06y‘IeHI/IH n
JUCTaHIIMOHHBIX 06p330BaT€J'IBHI)IX TCXHOJ’IOFI/II\/'I, COZACPIKAaHUC OniieTa MOXKET OTJIMYAThCH OT
MMPUBCACHHOTO.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAKOT OBYUAIOIINECA

OOmiast olleHKa 3HaHUM O00yyaromMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJIe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMoHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHM,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYKIACHHU TEKYILEro M
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.I1.).

8.1. Cemectp 3

Howmepa paszzaenos Bunst pabot Maxcimarbroe
KOJINYeCTBO OaJIJIOB
Opranu3anMoHHO-y4eOHas padoTa B ayAUTOPUHI 15
CamocrosTenbHas paboTta 15
1,2 KoHTponbHbIe paboThl 10 MPAKTHKE 15
KonrtponbHas paboTa o T€OpeTHIECKOMY 15
MaTepuany
NTOTI'O 60
OK3aMeH 40
OO01muii UTOT 3a CeMecTp 100




CooTBeTcTBYE 0AJLIOB OLIEHKE

KOiecTEO GaLIoR O1teHKa 110 IATHOAJUILHOM IIKaJie
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HEYIOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanu3zanyu TUCHHUIDTMHBI UCTIOIB3YIOTCS CIEAYIOMINE JOMOTHUTEIBHBIE METOIBI
00y4YeHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIuXxcs B
3aBUCHMOCTH OT UX UHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUIALIMX

— ek OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIeUeHUEM;

— JUIs  BBINIOJHEHUS — 3aJaHWs TpM  HEOOXOAMMOCTH  MPEJOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3aJaHusl OPOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— JEKIH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHIIOTCS HA KOMITBIOTEPE B TMCbEMEHHOH (popMe;

— 9K3aMEeH NPOBOJUTCA B IHCBMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKuuu oQOpMIISIOTCS B BHJIE DJEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CieueHHEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCSA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH NpeoyCMaTpUBAeTCs YBEIMYEHHE BPEMEHHM I IOATOTOBKU
OTBeTA.

[Iponienrypa  mpoBeAeHHS  NPOMEXKYTOYHOM  arTecTallid Ui OOydYaroluxcs
YCTAHABJIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(DU3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKeT IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OLIEHMBAHUS PE3YJIbTaTOB OOyUeHHUs [JOIYCKaeTcsi ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CTyl K MHPOPMAIIMOHHBIM U Onbnnorpadudeckum pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM LIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX



— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIsE 00YYArOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO allapara:
— B [IEYAaTHOH (opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMCHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O I[TPOLECCA

VYyeOHble 3aHATHS TpoBOAATCS B yeTBepToM Kopryce Jlonl'Y (r. Jloneuk, mp.
Tearpansubiii, 13). Jlng mnpoBereHus J1abOpaTOPHBIX 3aHATHH TpeOyeTcs ayauTopus,
000pyI0OBaHHAsT MEJIOBOW WJIM MapKEPHOW JOCKOW, MYJIbTUMEAUHHBIA MPOEKTOP W IKpaH,
HOYTOYK, KOMIUIEKT yueOHOU MeOenu s CTYICHTOB, pabodyee MECTO MPEeroaaBarens, BRIXOI B
WHTEepHET — MPOBOIHON MK C HCIOab30BanneM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoil O6uOIMOTEKH YyHUBEpPCHTETAa U JPYIHMX ODIEKTPOHHBIX OMONMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOe OOECIeUueHUe, MPEICTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHETe
yeTBepTOoro kopmyca (ayn.108).

OOyuaronmecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh  y4eOHBIE MaTepHajibl 10
TUCIUIUIMHE, pa3MmelleHHble Ha 1iatrgopme Moodle LlenTpa muctaHuroHHOTO 00pazoBaHUs
OI'bOY BO «lonI'Y». Ilpu n3ydeHun IUCUHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHIMOHHOTO  OOpa3OBaHHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHUN OOy4alomMxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA
11.1. OcHoBHas nuTepaTypa

1. Dnecrone, Jle 3. [uddepeniuanbrple ypaBHEHHs M BapUALMIOHHOE UCYHCIIEHUE: yueo.
st u3. v pus.-mar. ¢ak. yu-toB / JI.O. Dnbcronsil. - 4-e uzn. - M. : Daurtopuan YPCC, 2000. -
320 c.

2. @unumnmos, A. @. CoopHuk 3a7a4 o auddepeHuansHpIM ypaBHeHUIM : [ s
BY30B]. - 7-e u31. - M. : Hayka, 1992. - 127 c.

3. demunosuy, b. I1. COOpHHK 3a/1a4 ¥ yITPaKHEHH IO MATEMaTHYECKOMY
a”Hamu3y : [ns ¢us. u mex.- mar. cren. By30B] / b. I1. Jlemunosuu. - 10-e u3n. - M. : Hayka,
1990. - 624 c.

4. AnbceBuy, JI. A. Ilpaktukym o quddepeHiaabHbIM YpaBHEHHUAM © yueO. A
CTYJEHTOB BYy30B, 00yy4atonl. o crnenuanbHocTH "IIpuki. matemaruka" / JI. A. AnbceBuy, JI. I1.
Yepenkona. - MuHck : Beimim. mk., 1990. - 318 c.

11.2. JlomonHUTEIbHAS JIATEPATYPA

5. MarseeB, H. M. O6bikHOBeHHBIE MU epeHnnanbHble ypaBHeHus : YueO.
nmocoOue JyIsi CTYJEHTOB Te/. UH-TOB 10 ¢u3.-MarT. cnell. - CII6. : Crerr. surt., 1996. - 371 c.

6. Pomanko, B. K. Kypc nuddepernmnanbHpix ypaBHEHHH U BapHAIIHOHHOTO
ucuucieHus : Yueb. mocobue ayisa cTtyneHtoB ¢u3.-mat. crem. By30B / B.K. Pomanko. - M. :
Hayxka ; CII6., 2000. - 342 c.
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12. HMH®OPMAIIMOHHLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndHMoTeKA (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeel. —TeKCT: JIIEKTPOHHBIN.

3. Hayunast snextponnass OubOnuoreka «KubOepJlenmHkay»: caiit / Accoruanms
«OtkpbITas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
moJib30Bateseii. — TeKCT: AJEKTPOHHBIM.

S. IBC IOpaiit: snmexTpoHHas 6ubnmuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: uisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

1. JJekTpoHHbI Katajsor Haywnoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexum jgocTyma: MOHMCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosbs3oBarene Jonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum toctymna: CBOOOTHBIA.

13. ITPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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