MMUHHCTEPCTBO HAYKU U BbICLIEr0 06pa3oBaHusl
Poccuiickoit ®enepauuu

denepanpHOe rocy1apcTBEHHOE O10KETHOE
obpasoBarenbHOE YupexxaeHue BbicLero oopasoBaHus
«JloHeuKkuit rocy1apCTBEHHBI YHUBEPCUTETY

dakynbTeT MaTeMaTHKH U MHHOPMALMOHHBIX TEXHOJIOTHA
Kadenpa MmaTemaTHueckoro aHanusa 1 JMppepeHumanbHblX ypaBHEHUH

[1.A. Mamapos
2024 r.

PABOYAS TIPOTPAMMA JUCHHUIIJINHBI

JANPPEPEHIIUAJIBHBIE YPABHEHMU S

YKpynHeHHas rpyIIa HalpaBJICHHH 02.00.00 KommneroTepHBIE H

TIOATOTOBKH WH(OpPMaMOHHBIE HAYKH

[Iporpamma BbICILIErO 0Opa3OBaHMs [Tporpamma GaxanaBpuata

HanpasiieHne noaroToBKY 02.03.02 dynnamenTanpHass MHGOpMaTHKA U
UH(QOPMALMOHHBIE TEXHOJIOTHH

[Tpoduns MOAroTOBKH OyHaameHTaNbHAS uHbopmMaTHKa u
MHGOpPMALIOHHBIE TEXHOJIOTUH

Kpanndukaums bakanasp

®opma obyueHus OuHas

Pa6ouas nporpamma ajanTUpoBaHa Ais 1L
C OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3I0POBBS ¥ HHBAIK/IOB

Joneuk 2024



PaGoyas mnporpamma aucuuniaunsl  «Anddepenunansupie  ypaBuenus» s
ofydaromuxcss 1Mo HampasieHuio noarotosku 02.03.02 dynpamenTanbHas HHOpPMATHKA H
nHpopmaurnonubsie TexHonoruu (IMpoduns noxarotosku: dyHnameHTanbHas WHpoOpMaTHKa H
HH(POPMAIIMOHHBIE TEXHOJOTHHU), cocTaBieHa Ha ocHoBanuu desepanbHOr0 rocyaapcTBEHHOIO
o0pa3oBaTeIbHOr0 cTaHzapTa Bbicllero obpa3oBanus — OakanaBpuaT I10 HAaIpPaBICHHIO
noarotoBkd 02.03.02 ®dynnamenTanbHas uHpopmarika ¥ HMH(POPMALMOHHBIE TEXHOJOTHH,
YTBEPXAEHHOro npukazoM MunucrepcTsa obpaszosanus n nayku Poceuiickoit ®enepauuu ot 23
aprycta 2017 r. Ne 808 (c mum3M. um pom.), [lopsiaka opraHu3auuMu W OCYIIECTBICHUS
obpa3oBaTebHON NesTeIbHOCTH MO 06pa3oBaTesibHBIM MPOrpaMMaM BBICLIEr0 0Opa3oBaHUs —
nporpammaM  GakanaBpuara, [MporpamMmam CHEUMAINTETa, [pOrpaMmaMm  MarucTparypbl,
YTBEPXKIEHHOr0 MpHKazoM MHHHCTepcTBa Haykd W Bbicuiero obpasoBanus Poccuickoit
®enepaunn ot 06 anpens 2021 r. Ne 245 (¢ u3M. u [10M.), B COOTBETCTBUH C YUEOHBIM IIaHOM,
yTBepKaeHHbIM YyeHbiM coBeToM PI'BOY BO «louI'¥Y» ans nabopa 2024 roaa.

Pa3paboTuuk: 5
JOLEHT Kadepbl MaTeMaTHYECKOr0 aHaIu3a U

nnddepeHIHATBHBIX YPaBHEHUH, 4
KaHA. Gu3.-MaT. HayK, JOLEHT J1.B. Jlumanckui
Pabowas mporpamma omoOpeHa Ha 3acegaHuu Kadeapbl MaTeMaTHYeCKOTO aHalu3a W

AU depeHUHANIBHBIX YPAaBHEHUH.
[IpoTokon ot 26.03.2024 r. Ne 10.

>
3aBenyrowuit kadheapoi é B.B. Bonukos
COT'JTACOBAHO:
Jlekan ¢akynbTeTa MaTeEMaTHKU U
MH()OPMALIMOHHBIX TEXHOJIOTHH A N.A. Mouceerko
28.03.2024 r.

V4eGHO-MeToaMIecKast KOMUCCHS (haKyTbTeTa MaTeMAaTHKH W HH(OPMAIIMOHHEIX TEXHOJOTHiA.
[Tpotokon ot 27.03.2024 r. Ne 3. A
[pencenatens %/ JI. U. CensixoBa

PykoBOAMTENH OCHOBHOM MpodecCuOHaIbHON
o6pa3zoBaTenbHON IPOrpaMMEl,

J-p TEXH. HayK, JOLEHT P ——— J1.B. lllesuos

26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

0a3oBasi TMOATOTOBKAa II0 MaTeMaThKe B OO0bEME MPOrpaMMBbl CpPEIHEW MIKOJIBI,
Marematrnueckuii ananus, Airedpa u reoOMeTpHs.

1.2. JlucuuruimHbl, KypcoBble paOOTHI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE TaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

KypcoBas pabora mo npodunto oOyuenus, MaTtematnueckuil aHanu3 (JIONOJTHUTEIbHBIC
riaBbl), OCHOBBI MAaTeMaTHYECKOrO0 MOJEIUpPOBaHMs, MeToabl ONTUMU3ALUU U UCCIIEAOBAaHHUE
onepauuii, [Ipou3BoacTBEHHAs IPAKTHKA: HAYYHO-UCCIIE0BAaTENbCKasl padoTa.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaumeHnoBaHue moka3aTens 3HadyeHUe oKa3aTels

HasBanue oO6pazoBaTenbHON IpOrpaMMBbl 02.03.02 dynnamenTagbHas HHPOPMATHKA U
unpopmarronnsie Texuonoruu (Ipodub
noaroToBku: OyHaaMeHTaIbHas HHHOPMATHKA
¥ HHGOPMAIIOHHBIC TEXHOJIOTHH)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.5.14 luddepenunanbabie ypaBHEHHUS
y4eOHBIM TIIAHOM

YacTs 00pa3zoBaTeabrHON MPOrpaMMbl bazoBas yacTp

KonnuecTBo 3a4eTHBIX eMHHMIL / BCETO YacOB 4144

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0y4eHus

OO11ee KOJIMYECTBO YacOB
o,
CaMoCTOsI-
®opma 2, 3 0CTos Dopma
> | & | nekuu- | mabopa- | MpaKTH- TEJIHHOMN
o0y4yeHHUs & 2 BCEro | KOHTPOJI
8 | OHHBIX | TOPHBIX | YECKHX paboTs + g
KOHTPOJIb
OuHas 2 3 34 34 — 76 144 | sx3ameH

3. LEJM JUCIUTUIMHBI

@dyHaMeHTaabHas MOAT0TOBKA B 001acTu Au(GepeHlInaIbHbIX YPaBHEHUN  pa3BUTHE Y
CTYAECHTOB a0CTPaKTHOI'O U JIOTHYECKOTO MBIIIJICHUS, MAaTEMAaTHUYECKOT0 KPyro3opa U KyJbTyphl,
(GbopMHUpOBaHHE y CTYACHTOB HAy4yHOrO IOJXOZa, OBJAJEHHUE CTYJEHTaMU COBOKYITHOCTHIO
MaTeMaTHYeCKUX 3HAHMH O MeToJaX pEeLIeHUs OCHOBHBIX THUIOB JU(depeHIHaTIbHbIX
YpPaBHEHUH M HX CHCTEM; COBPEMEHHBIM MAaTEMaTHYECKHM allapaToM Ui JajJbHEUIIEro
WCIIOJIb30BaHUs B IPUIIOKEHUSX.

4. KOMITETEHIIMHN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHimun

OIIK-1. CnocobeH mnpuMeHATh (yHIaMEHTAlIbHBIE 3HAHUS, MOJTYYCHHBIE B O0JIACTH
MaTeMaTH4ecKnX W (WJIM) €CTeCTBEHHBIX HAyK, W HCIOJIB30BaTh WX B NPodeccCHOHaTbHON
JIeSITENLHOCTH.



4.2. VBaumkaTtopsl KOMITETCHIIUHA

OIIK-1.5. Bnanmeer ¢QyHAaMeHTaNbHBIMU 3HAaHUSAMH, IIOJYYCHHBIMH B OOJIACTH
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAYK.

4.3. Pe3ynbraTsl 00y4eHus

OIIK-1.5.1. 3HaeT OCHOBHBIC TOHATHUS W YTBEPXKACHHUS TeopuH auddepeHIInaTbHBIX

YpaBHEHUM.

OIIK-1.5.2. YMmeeT aHanu3upoBaTh U 00padaThIBaTh MOJYy4YEHHYIO HHPOPMAITHIO.
OIIK-1.5.3. YMeer npuMEHSTHh NOJTY4YEHHBIE TEOPETHUECKHE 3HAHUS Il PEIICHUS

CTaHAApPTHBIX 3a1a4.

S. ITPOT'PAMMA JJUCLUAITJIMHBI

HazBaunue teMnl

Kpatkoe copeprkanue TeMbl (BOIPOCHI TEMBI)

Pa3nen 1. | YpaBHeHUE ¢ pazaensiomuMucs MepeMeHHbIMU. OIHOpPOIHOE
OnemMeHTapHble METOAbl | ypaBHeHue. JIuHeliHoe ypaBHeHHe 1-ro mnopsika. YpaBHeHHE
WHTETPUPOBAHUS bepuymnmu. VYpaBHenwe B monHbIX auddepennumanax. Metog

WHTETPUPYIOLIErO0 MHOKUTES.

Paznen 2. Teopembl
CYILIECTBOBAHUS U

Teopema Ilukapa u ee 00o0OmeHus. YpaBHeHus |-ro mopsjka,
HEpa3peluIeHHbIE OTHOCUTEIBHO NPOU3BOAHOU. MHTErpupyemsie

€/IMHCTBEHHOCTHU CJlyyau YpaBHEHUH BBICILIETO MOPSIKA.
Paznen 3. O6mas teopust | CtpykTypa O0OIIEro pemieHus: JUHEWHOro ypaBHEHHS N-TO
JIMHENUHBIX YpaBHEHUN nopsaka. Meroz Ditnepa. Ypasuenus Jitiepa u UeOsbiesa.
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJINHBI
6.1. ®dopma oOyueHust — O4YHasA, Kypc — 2, ceMecTp — 3
HaumeHoBaHus pa3zienoB U TeM Roumiriectso Hacos
Jlexu. |Jla6op. |[Ipakt.| CPC+K |Bcero
Pasznen 1. DnemeHTapHbIe METOIbI MHTETPUPOBAHUS 10 10 - 22 42
YpaBHEHME € Pa3ACIAIOIMMUCS IEPEMEHHBIMU 2 2 — 4 8
Onnopoanoe ypaBHeHue. JInneitHoe ypaBHeHue 1-ro 4 4 — 10 18
nopsiika. YpasHenue bepnyiiun
YpaBHeHue B MONHBIX quddepernunanax. MeTos 4 4 — 8 16
UHTETPUPYIOIIET0 MHOXKHUTEIS
Paznen 2. Teopemsl cyliecTBOBaHUS U 10 10 - 22 42
€/IMHCTBEHHOCTHU
Teopema Ilukapa u ee 06001IEHUS 2 2 - 6 10
VYpaBHeHus 1-ro nopsaka, Hepa3peleHHbIE 4 4 — 8 16
OTHOCHUTEJIBHO IPOU3BOTHON
HuTerpupyemslie ciiydan ypaBHEHUH BBICILIETO 4 4 — 8 16
opsiIKa
Paznen 3. Ob6mias Teopust TMHEHHBIX YpaBHEHHIA 14 14 — 32 60
CTpyKTypa 0GILIEro pemieHns JHHeHHOro ypaBHenus N-| 4 4 - 12 20
T'0 TOpsI/IKa
Meron Ditnepa 6 6 - 12 24
YpaBHenus Dilniepa u YeObieBa 4 4 - 8 16
NTOI'O [1O KOMITOHEHTY OIIOII 34 34 - 76 144
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7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIPOCHI

Paznen 1.

1. OO0sikHOBeHHOE muddepeHnnaTbHOe ypaBHEHHE, €ro o0Iee, 4acTHOe M ocoboe
pemenns. HauanbHblie U rpanndHble yenoBus. 3agada Koy u rpannyHas 3agaqa.

2. T'eomerpuueckuii CMbICT ypaBHEHHUS 1-TO MOps/iKa, Pa3pelIeHHOTO OTHOCUTEIBHO
IIPOU3BOJHOM, U ero pemenus. aTerpansueie kpusele. [lone HanpaBiieHui.

3. VYpaBHeHHE C pa3ACNAIOIIMMUCS TMEPEMEHHBIMU, TEOpeMa O CYyIIEeCTBOBAaHUU
pewenus 3anaun Komm.

4. PenieHue 0THOPOAHOTO ypaBHEHUS. Y paBHEHUS, CBOJSIINECS K OJHOPOTHOMY.

5. Pemenue nMHEHHOTO HEOTHOPOJHOTO YpaBHEHHsS |-ro moOpsaka W ypaBHEHUS
bepnynnu. Meron bepuysu.

6. Kputepuii ypaBHeHuss B mnonHbIX aud¢epeHnmanax. MeToa HMHTETpUPYIOLIETO
MHO>KUTESL.

Paznen 2.

7. Teopema Ilukapa cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaauu Komm s
ypaBHEeHUs 1-T0 mopsiKa, pa3penieHHOr0 OTHOCUTEIBHO MPOU3BOIHOM.

8. Teopemsl cyliecTBOBaHUS M €IMHCTBEHHOCTH pelleHus 3anaun Komm i cucteMbl
ypaBHEHHI 1-ro OpsiIKa U ypaBHEHUS BBICILIETO ITOPSIKA.

9. OOumii meron mnapaMeTpu3alMy Ui pPEUIeHHs YpaBHEHHS 1-ro mopsjka, He
pa3penIeHHOr0 OTHOCUTEIBHO MPOU3BOAHOM.

10. Vpasnaenus Kiepo u Jlarpanka, ux o0mpe u 0ocoOble peieHus.

11. UHrerpupyemsle ciay4yau ypaBHEHHUM BBICIIETO MOPsIKA.

Paznen 3.

12. Kpurepmii nMHEHHOW HE3aBHUCHUMOCTH PEUICHUH JIMHEHHOTO  OXHOPOIHOTO
ypaBHeHus. Onpenenurens BpoHckoro.

13. Teopema 00 0OImIEeM pEIICHUH JIMHEHHOTO OJHOPOJHOTO YPAaBHCHHS N-TO IMOPSJIKA.
dyHaMeHTaIbHas CUCTEMa PELIeHUH.

14. ®opmyna Octporpaackoro — Jlnysuiis. @opmyna Abdens.

15. Teopema 00 o011eM pelIeHUH JMHEHHOTO HEOJTHOPOAHOIO YpaBHEHUs N-TO MOPsIKa.
MeToa Bapuanuyu MPOU3BOIBHBIX TTOCTOSHHBIX.

16. JluneitHoe  OJHOPOAHOE  ypaBHEHHE C  IOCTOSHHBIMU  Ko3(dduiueHramu.
XapaktepucTuueckoe ypaBHeHrne. Meton Diisiepa nmocTpoeHus ero GyHaaMeHTaIbHON CUCTEMBI
pELIEHU.

17. JluneiiHOe OJHOPOJIHOE ypaBHEHHE C MOCTOSHHBIMHU KO3 (UIMEHTaMH U NpPaBoil
YacThIO B BHJI€ KBa3UMHOrowieHa. MeTos mojioopa 4acTHOrO pPelIeHuUs.

18. Vpamuenwue Diutepa. YpaBHenue UeObiméBa. MeToabI UX PEIICHUS.

7.2.  Tembl MUCHMEHHBIX PAOOT (THITBI 33/14)

KontposbHbie pabOThI 0 TPAKTHUKE BKIIOYAIOT 3a/I1aHUST YKa3aHHBIX THIIOB.

Pazgen 1. DnemeHTapHble METOJbl HMHTETPUPOBAHUS. pelieHue 3anaun Komwm s
YPaBHEHUS C PA3JCISAIOIMMACI MEPEMEHHBIMU; PELIEHUE OJHOPOJHOTO YPAaBHEHMS; PEIICHHE
YpaBHEHUs, CBOJAIIEIOCS K OJHOPOAHOMY; pEUICHHE JIMHEHHOTOo ypaBHEHUs 1-To mopsaka;
perieHne ypaBHEHHs bepHyIIu; pelieHne ypaBHEHHS B MONHBIX AuddepeHimanax; pemneHme
YpaBHEHHUS, CBOJIIETOCS K YPaBHEHHIO B TOJHBIX AuddepeHnunanoB mnyreM moadopa
WHTETPUPYIOLIETO MHOXKHUTEIIA.

Pazgen 2. Teopembl CyliecTBOBaHUSI M €IMHCTBEHHOCTHU: peleHue ypaBHeHus Kiepo;
pemienue ypaBHeHus Jlarpanska; pemieHre oOuiero ypaBHeHus 1-ro nmopsaka, He pa3peuieHHOro
OTHOCHTEIILHO TPOU3BOJAHON; penieHue 3anaun Komm s ypaBHEHUS BBICIIETO MOPsIKA.
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Pazgen 3. OGmias Teopusi TUHEWHBIX YpaBHEHUMW: PEIICHHE JUHEHHOTO OJHOPOIHOTO
YPaBHEHHSI C TMIOCTOSHHBIMH KO3((UIMEHTaMH METOJIOM Diifiepa; peleHne JIUHEHHOTro
HEOJHOPOJHOTO YpaBHEHUS C TMOCTOSHHBIMH KO3(P(OUIIMEHTAaMH METOJIOM  BapHalluu
HpOI/ISBOHBHHX IIOCTOSAHHBIX, pemeHHe 3a1a4n KOIJ_II/I JUISA JII/IHef/'IHOI‘O HeOI[HOPOHHOI‘O
YpaBHEHHUS C IOCTOSHHBIMH KO3(PPHUIMEHTaMH W CICHHAIBHOW MPABOM YacThIO METOJIOM
no100pa YacTHOTO PEIICHHUS;, PeIIeHNEe YpaBHEHHS Diliepa; peleHne ypaBHeHus YeOnimena.

KontponbHast paboTa mo mpoBepKe TEOPETHUYECKUX 3HAHUN — MO0 MU3YyYCHHBIM TeMaM, C
UCIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  Omnwucanue coqep kKaHus IK3aMEHAITMOHHOTO OuiieTa

B kaxaom u3 ceMecTpoB, B 3aBUCUMOCTH OT BeACHHUS Y4eOHOro Impolecca B
TPaIUIMOHHOM (O0YHOM) QopMmare WIM C HCIOJB30BAHHEM DSJIEKTPOHHOTO OOydYeHUs u
JUCTAaHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTHM, COJep)KaHUE Ouiera MOXET BKIIOYaTh
TEOPETHUECKHE BOMPOCHI (M3 MPUBEIECHHOTO BBIIIE CMHUCKA) U (WJIM) MPAKTHUYECKUE 3aaHUs T10
U3y4YCHHBIM B JAHHOM CEMECTPE TeMaM (CM. BBIIIIE THITbI 3a7a4).

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIHIUECA

OOmiast orleHKa 3HAaHUKM O00YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJsd M3 MakCUMyMa, NpHBeIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPHEB KaK IMOCEIIAEMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBINOJIHCHWE IOMAIIHHUX 3aJaHui, aKTUBHOCTb BO BpEMs
IIPOBEJCHUS JIEKIUOHHBIX M J1a0OpaTOPHBIX 3aHATHM (ydacTue B OOCYXKACHMM TEKYLIEro U
NPOWCHHOTO MaTepuala, peleHne 3a1a4 1 T.11.).

Ilo pe3ynbTaram paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 OauioB,
UMEeT MPaBo IMOJyYUTh OLEHKY. Te, Koro HaOpaHHbIE OAUTbl HE YCTPAWBAIOT, CAAIOT SK3aMEH.
MakcumanbHOe KoindyecTBO OamioB 3a 3k3aMeH — 100. OueHka 3a ceMecTp BBIYMCISAETCS Kak
MaKCHUMajbHas M3 TIOJYyYEHHBIX 3a CEMECTp M Ha 5K3aMEHE U BBICTABIISIETCS COIJIACHO
HPUHATOMY MOPSAIKY.

8.1. Cemectp 3

Howmepa pasznenos Bunst pabot Maxcimarboe
KOJINYECTBO 0aJIJIOB
OpranuzanoHHoO-y4yeOHast paboTa B ayJUTOPUH S)
CamocrosTenbHas paboTta 5
1-3 KoHTponbHbIE pabOThI 10 MPAKTHUKE 45
KontponbHas paboTa o TEOpeTHIECKOMY 45
MaTepuany
NTOI'O 100
OK3aMeH 100
OO01muii UTOT 3a CEMECTP 100

CooTBeTCcTBHUE 0AJIIIOB OIIEHKE

OI_[CHKa 10 ATHOAIILHOM IIIKaje

KonnuecTBo Gamios

s 100 ECTS | Dx3amen, nuddepeHnnpoBaHHbIi 3auer
3a4er

90-100 A OTINYHO 3a4TEHO

80-89 B XOPOIIO 3a4TEHO




75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIBHO p—
35-59 FX HEY/IOBJICTBOPUTEIILHO HC 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanu3zanuu TUCHUILTMHBI UCTIONB3YIOTCS CIEAYIOMINE JOMOIHUTEIbHBIE METOIBI
00y4yeHHMsI, TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IIPOMEXYTOUYHOH aTTecTaluy o0yJaromuxcs B
3aBHCUMOCTH OT MX MHUBHyaTbHBIX 0COOEHHOCTEH:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— ek  OQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHHEM;

— JUIs  BBINIOJHEHUS — 3aJaHWs TpPH  HEOOXOIMMOCTH  MPEIOCTABIISETCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MCII0JIb30BAaHUE COOCTBEHHBIX YBEIMYHUBAIOLINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUEHHBIM IIPU(TOM.

2) TS TIIYXHUX M CI1a00CTBIIIAIIHX

— JEKIUHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JIOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BHIITOJHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEH NPOBOJUTCA B MHUCBMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHMUS.

3) JUIS1 JIML C HapyIEHUsIMU OIIOPHO-/IBUTATEJILHOTO anmapara:

— ek OQOpMIISIFOTCS B BHUJE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MIOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

— MUCHMEHHBIC 3a[aHUs BHIITOJIHSAIOTCS HA KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpMe MM BBIMOJHSIOTCS B MHCbMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH NpEeIyCMaTpUBAETCs YBEIMYEHHE BpPEMEHHM JJIs IOATOTOBKU
OTBETA.

IIponienrypa  mpoBeAeHUs  NPOMEXKYTOUHOM — aTTectalMu  Ais  oOydarommxcs
YCTAHABJIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHS JIOMyCKAaeTCsl C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcst 1ocTyl K UHQOPMAIIMOHHBIM U OnbinorpaduyeckuM pecypcam B CETH
WuTepHer Ui Kaxaoro oOydarouierocs B (opMax, aJalTHPOBAHHBIX K OrpaHHUYEHHSIM HX
3I0POBBSI ¥ BOCTIPHSITHSI MHPOPMALIHH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM MIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX W CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 00yYaroIUXcs ¢ HApYIIEHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeYaTHOM Gopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbBHO-TEXHUMYECKOE OBECITEUEHUME YYEBHOI'O ITPOLIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBuom kopmyce Houl'VY (r. HJonenk, np. ['yposa, 6).
Jis mpoBeieHUsI JIEKIIMOHHBIX, TPAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHI TpeOyeTcs ayAuTopus,
00opy/soBaHHAsi MEJIOBOM WM MAapKEpHOM JIOCKOM, MYJIbTHUMEIMHHBIA IPOEKTOP M 3KpPaH,
HOYTOYK, KOMIUIEKT yueOHOI MeOenu IJs CTyAeHTOB, pabodyee MECTO IpernoaaBaress, BbIXO/ B
WHTepHeT — MPOBOAHOM WK ¢ UCob3oBaHHeM Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHnoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX DICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeTo/InYeckoe oOecreueHue, MNPe/CTaBICeHHOE B Y4eOHO-METOJUYECKOM KaOHHeTe
['maBHOTO KOpIyCa (aya.405).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh  y4eOHble MaTepuaibl 110
JTUCLUUIUIMHE, pa3MemieHHble Ha miuardgopme Moodle LleHTpa QuCTaHIIMOHHOTO OOpa3OBaHUS
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUH AUCIUTIIMHBI PUMEHSIOTCS JIEKTPOHHOE OOY4YCHHE U
JUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIUH KOHTPOJIb 3HAHMK OOYYaloIMXCs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENbHOM paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Toutpsarun JI.C. O6bikHOBeHHBbIE nudepeHnanbHble ypaBHEHUS: [y4eOHUK IS
By30B] / JI.C. ITontpsirun. - 3-e u3a. — M.: Hayka, 1970. - 332 c.

2. Owmnnos A.®. CoopHUK 3a7a4 110 quddepeHIraIbHbIM ypaBHeHUsM: [ [ By30B]
/ A.®. Ounumnmos. — 7-e u3n. - M.: Hayka, 1992. - 127 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

3. Jlumanckuii J.B. Huddepenuunansupie ypaBHeHus: ydebHoe mocobue. Y.1 /
J.B. Jlumanckuii, [1.A. Mamapos. - Jlorenk: JJIOHHY, 2019. — 142 c.

4. Jlumanckuit J.B. [duddepenumanbusle ypaBHeHHs: ydeOHoe mnocobue. Y.2 /
I.B. Jlumanckuid, [1.A. Mamrapos. - lonenk: JOHHY, 2020. — 166 c.

12. NHOOPMAIIMOHHBIE PECYPCbI

1. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): dbenepanpHas
rocyiapctBeHHas uH@popMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jmoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecnieueHus. — TeKCT: AJIEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caifit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: s aBTOPH3OB.
MIOJIB30BaTENe. —TEKCT: 2JIEKTPOHHBIN.

3. Hayunas osnextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanms
«OTkpeITas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucrema «JlaHb»: [caiiT]. - URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
MOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIN.
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6. DJ1eKTPOHHO-0ubMoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «lonl 'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJieKkTpoHHbI Kkatajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum gocTyma: MOMCK CBOOOJIHBINA, 3JIEKTPOHHBIC
JIOKYMEHTBI — 7151 TTosib3oBaTesne JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponusi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us [Jorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (yiutien3ust nmporpammbl Dream Spark juist BeICIIHX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD n1s1 cB0OG0THOTO IPOTPaMMHOTO 00ECIICUCHHS ).
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