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PaGoyas mporpamMMa JUCIHIIIHHBI «TuddepeHunanbHble  ypaBHEHHsD»  JUIA
obyJaromxcsl 0 HaIPaBICHHUIO MOATOTOBKA 03.03.03 Pamnopusuka (IIpopuib MOArOTOBKH:
Pajmodu3uka), COCTaB/IeHa Ha OCHOBaHUH ®e/IepaIBHOTO TOCYIAPCTBEHHOTO 00pa30BaTENIBHOr0
cTaHjapTa BbICIIEro OOpa3oBaHHA — GaxanaBpuar II0 HAIpPaBICHHIO IMOArOTOBKH 03.03.03
Pamuodusrka, YTBEPXKICHHOIO NPUKA30M MUHHCTEpCTBA HAYKH M BBICIIETO OOpa3OBAHUS
Poccuiickoit ®exeparuu ot 7 arycra 2020 r. Ne 912 (c u3m. u mom.), [lopsinka oprani3aluy 1
OCYIIECTBIICHHs 00pa30BaTeNIbHOM AEATEIBHOCTH II0 o6pazoBaTeIbHbIM IIPOrpaMMaM BBICLICTO
obpasoBanus. — IporpamMmam OakanaspuaTa, MporpaMMaM CrienuaiuTeTa, IporpamMMmam
MarucTpaTypbl, YTBEPXKICHHOIO NPHKa3oM MUHICTEPCTBA HAYKH M BBICIIETO 0Opa3OBaHMS
Poccuitckoii ®eneparuu ot 06 anpens 2021 r. Ne 245 (c u3M. 4 [I0I.), B COOTBETCTBHH C y4ueOHBIM
[UTAaHOM, YTBEP)KICHHBIM Y YeHBIM COBETOM ®I'BOY BO «{onI'Y» s HaGopa 2024 rona.

Pa3paboTyuK:

cTapIImii mpernoaBaresh Kadeapst
MaTeMaTHIeCKOH QU3UKH @2 B. B. KopkuImko
Pa6ouas mporpamma o00peHa Ha 3acelIaHiN xaheapbl MaTeMaTHIeCKON PHU3UKH.
IIporokoxn ot 26.03.2024 1. Ne 9

/

v

Bpuo 3aB. kapenpon B. U. KonecHuxk
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COT'JJACOBAHO:

.0. nexana (pU3HKO-TEXHUYECKOTO (aKynbTeTa C.A. ®omenko
28.03.2024 r.

V4eGHO-METOMMYECKas KOMUCCHS (DH3MKO-TEXHHIECKOTO (aKyIbTCTE
TIpotokon ot 27.03.2024 r. Ne 2 %
[pencenarenb B. H. Korenko

PykoBOZHUTENH OCHOBHON npodeccroHaNbHOM

006pa3oBaTeIbHOM IPOrPaMMBbI

I-p TeX. HayK, Ipod. .B. Jlanunos
26.03.2024 r.
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOU ITPOT'PAMMBbI

1.1 TpeGoBaHusl K TpeABApPUTEIBHON MOATOTOBKE OOYYAIOIIMXCS, MPEAINICCTBYIOIINE U
CONYTCTBYIOUIME JUCHUILUIMHBI, HA KOTOPBIX OCHOBBIBACTCSI U3YUYEHHE TAHHOM:

«BBenenne K aucnMiuiiHaM — (GyHAAMEHTAJIBHOM TIOATOTOBKHM — MaTeMaTHKay,
«MatemaTu4eckuil aHaIu3», « AHAIUTHYECKAsi TeOMETpus», «JIuHeiiHas anredpay.

1.2 JIMCIUTITMHBI, KypCOBBIE paOOThl U NMPAKTHKHU, IS KOTOPHIX OCBOSHHUE JTAHHOM
JUCITUTUIMHBI HEOOXO0IMMO KaK MPEIIeCTBYIOMIEE:

«MeToael  MaTeMaTH4ecKod — Gu3MKHM», «OJIEeKTpoauHaMuKay, «Teopernyeckas
MexaHuka», «Dusnka CIomHbIX cpen», «KBaHtoBas wMexaHuka», «TepMoauHamuka |
CTaTUCTUYECKas (PU3nKay.

2. OIIMCAHME ANCHUIIJIMHBI

2.1 Obmras XxapakTepHUCTUKa

HanmeHnoBaHue nokasarens 3HaueHHe MoKa3aress
Hazpanne 00pa3oBaTeIbHON MPOTpaMMBbl 03.03.03 Papuodusuka
[IIudp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.M1.4 Tuddepennmansubie ypaBHEHUS
Y4eOHBIM IIJIAHOM
Yactp 00pa3zoBaTesIbHOM MPOrpamMmbl bazoBas yacTh
KonnuecTBO 3a4eTHBIX €IUHUL] / BCETO YaCOB 5/180

Pacnpeznenenue yacos 1o popMam u nepuosiaMm o0ydeHus

OO0111e€ KOJINYECTBO YaCOB
o = CaMOCTOSI-
®opMma e | 38 -
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU dopma
o0y4eHus 2 3 BCETO
s OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS

KOHTPOJIb

OuHas 2 4 30 — 45 105 180 JK3aMeH

3. LEJU JUCLIATUIMHBI

Henbp aucuunianHbl: ocBOeHUE (PyHIAMEHTANbHBIX MOHATUNH U METOAOB OOBIKHOBEHHBIX
T depeHMaIbHbIX yYpaBHEHUH M WX MPUMEHEHMs Ui MOJEIUPOBAHMS U HUCCIEI0BaHMS
Pa3IUYHBIX (PU3NYECKUX, TEXHUUECKUX, SKOHOMUYECKUX U COLMANIbHBIX SBJIEHUIN U MPOIIECCOB U
HalpaBJIEHO Ha pellieHHe eIy IoIuX 3a/1a4; c(popMUPOBaTh YMEHHE CaMOCTOSITEIbHO ONUCHIBATH
MOBE/IEHNE MaTeMaTHYeCKUX Mojejeil ¢ moMomplo AuddepeHInaIbHbIX YpaBHEHUH; HAyUYUTh
pewath cta"aapTHele AuddepeHnnanbHple ypaBHEHHUS.

4. KOMIIETEHLI1 OBYYAIOLIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOT'PAMMEI, UX
NHAWUKATOPEHI U TNTAHUPYEMBIE PE3YJIbTATBHI ObBYYEHUA

4.1 KoMmireTeHIImn

OIIK-1. Cnocoben ¢GopMynupoBaTh W peliaTh aKTyadbHble W 3HAYMMBIE MPOOIEMBI
MaTEMAaTHKHU

4.2 "niukaTopbl KOMIETSHIIUN

OIIK-1.3. IlpumMeHsieT KJIIACCMYECKHE W COBPEMEHHBIE MAaTEMATHYECKHE METOJIbI A
pemieHuss (QyHOAMEHTATBHBIX W MPHUKIAIHBIX 3a/ad, CBS3aHHBIX C HHTErPaIbHBIMU
npeoOpa3oBaHUSIMU

4.3 Pe3ynbrarel 00yueHHS
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OIIK-1.3.1. 3Haer ompeneneHuss W YTBEPXKICHHSA, METOABl PELICHHS 3a/1ad, MPHEMBI
JI0Ka3aTeNNbCTBA YTBEPXKIACHHUM, METOJIbI MHTErpajbHBIX MpeoOpa3oBaHUi, MPUMEHsIeMble s
perieHus mpodecCHOHANBHBIX 3a7ad.

OIIK-1.3.2. YMeeT BBIOMPATh M HCIOJIB30BaTh HEOOXOIMMBIE MATEMATHUECKUE METOIbI U
BBIUMCIIUTENFHBIC CPEICTBA, pelaTh 33aJa4yd JUCHUIUIMHBI (HAXOAWTh Ipeobpa3zoBanue Dypne,
Jlanmaca, npuUMEHATH uX Uil pemeHus AuddepeHnranbHbIX YpaBHEHUH W JIPYrHX
MaTeMaTUYeCKHUX 3aJ1a4).

OIIK-1.3.3. ApryMeHTHpPOBAaHHO BBIOMpPAET METOJ| PEIICHHs 3aJadyH, YCTaHaBIIMBACT
CBOICTBA MaTEeMaTHYECKUX 0OBEKTOB, 3aKOHOMEPHOCTH MEXIy HUMHU, IOBOJIUT PEIICHUE 3a1a4U
0 TPUEMJIEMOro (YHCIOBOTO WM CHUMBOJIBHOTO) pe3yjbTaTa, OLEHUBAET U aHaJU3UPYeT
MOJTyYCHHBIM Pe3yNbTaT, CTPOUT MATEMAaTUYCCKUE MOJENH IS peuieHUs Mpo(dheCcCHOHATBHBIX
3ajad.

Komnerenuun WNHaukaTopsl Pe3ynbTarsl 00yueHus
OIIK-1. OI1K-1.3. OIIK-1.3.1. 3naer omnpeneneHuss U YTBEPKIACHUS,
Crniocoben [Ipumensier METOJbl PELIEHUs 3a/]ad, MPUEMBI JI0Ka3aTeIbCTBA
(bopMyIMpOBaTh | KJIACCUUYECKUE U YTBEPKJICHUH, METObI MHTETpajbHbIX
U pelaThb COBPEMEHHBIE npeoOpa3oBaHuid, NpUMEHSEMbIE i1 pELICHUs
aKTyaJbHbIC U MaTeMaTHYeCKue npodeccuoHaIbHbBIX 33/1au.
3HAYMMBbIE METOJIbI JJIst OIIK-1.3.2. VYmeer BwIOMpaTh U HCHIOJIB30BATH
pooIeMBbI pereHus HEOOXO/JMMBIE  MaTeMaTHYeCKue  METOJbl U
MaTeMaTUKU (yHIAMEHTANBHBIX | BBIYMCIUTENBHBIE  CPEACTBA,  pelmaTh  3aJadu
U TIPUKJIaTHBIX JUCLMIUIMHBL (HAaXOAUTh MpeoOpa3oBaHue Dypbe,
3aja4, CBA3aHHbIX C | Jlarutaca,  mpuMmeHATP  MX IS pElICHUs
UHTETpaJbHBIMU IupdepeHManbHbIX ~ YpaBHEHUH U JAPYIHX
peoOpa3oBaHUsAMHU | MATEMAaTHYECKUX 3a71aq).
OIIK-1.3.3. ApryMeHTHpPOBaHHO BBIOMpPAET METOJ]
pelieHus  3aJayd,  YCTaHaBIMBAaeT  CBOMWCTBA
MaTeMaTHYECKUX 0OBEKTOB, 3aKOHOMEPHOCTH MEXy
HUMHU, JOBOJUT pELIEHUE 3aJaud A0 MPUEMIIEMOTO
(4MCIOBOrO  WJIM  CHMBOJIBHOTO)  pe3yJjbTaTta,
OLICHMBAET W AaHAIM3HUPYET IOJIyYEHHBIN pe3ynbTar,
CTPOUT MAaTEMaTU4YEeCKHUE MOJEIN MJI1 PELICHUs
podecCHOHANIBHBIX 33/1au.

5. ITPOIT'PAMMA JTMCHUIIJIIMHBI

HasBanue TemMel
Paznen 1. uddepenumanbupie
ypaBHeHus | mopsiaka.
JuddepenunanbHble ypaBHEHUS
1 mopsiaka

Kpatkoe cogeprkanue TeMsbl (BOIIPOCH! TEMBbI)

1. INousTre nuddepeHunanbHbIX ypapHenuit (AY).

2. naTerpupoBanne HEKOTOPHIX THIIOB YpaBHEHUH
MIEPBOTO MOPAIKA, PEIICHHBIX OTHOCUTEIBHO
MPOU3BOIHOM.

3. YpaBHeHUs, HE pelIeHHbIe OTHOCUTENBHO
Mpou3BoAHBIX. CMENIaHHOE MTPOU3BEICHNE BEKTOPOB, €TO
reoOMeTpPHUECKasi MHHTEPIIpeTalusl.

Paznen 2. luddepenumanbupie
YpaBHEHHMsI N-T'O TOPSIIKOB.
JuddepennnanbHble ypaBHEHUS
N-TO NOPSAAKOB.

1. YpaBHeHus n-ro nopsaka oduero Bua.
2. JlunelnHbIe OJTHOPOIHBIC U HEOAHOPOIHBIC
YPaBHEHHUS.




JIuneitnsle muddepeHraIbHbIe
ypaBHeHus. CuCTeMbl
mudQepeHIranbHbIX ypaBHEHUH.

1. Cucremsl auddepeHnnaTbHbIX YpaBHEHUH
HOPMaJIHHOTO TUTIA.

2. Cuctemsl nuddepeHIInaIbHBIX YPABHEHHUH B
CUMMETPUYHOU (hopme.

6. CTPYKTYPA U COAEPXXAHUE ANCHUIIJIMHbBI

6.1 ®opma oOyueHus — oyHasi, Kypc — 2, cemectp — 4

HaumeHnoBanus pa3aenoB U TeM Rosrccrso gacos
pasa Jlekn. | Jlab6op. | Ipakr. | CPC+K | Beero

Paznen 1. luddepennmansasie ypaBHeHus 1 10 ) 15 35 60
MOpSIAKA.
Jlubdepennmanpupie ypaBHeHHS | opsiaka 10 - 15 35 60
Paznen 2. luddepenunanbubie ypaBHEHUS 20 - 30 20 120
N-TO MOPSIKOB.
HuddepeHnnansabie ypaBHEHUS N-T'O 10 i 15 35 60
TIOPSIAKOB.
JIuneiinsle nuddhepeHranbHbie YpaBHEHUSI. 15

. 10 - 35 60
Cuctemsl uddepeHIMATbHBIX YPaBHEHHH.
NTOI'O 3A KYPC 30 — 45 105 180

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINUN

7.1 KoHTpoJIbHBIE BOIIPOCHI
Paznen 1. luddepenumnanbusie ypaBHeHus 1-ro nopsjaka.

1. Ompenenenue 00bIKHOBEHHOTO AU(PepeHnranbHoro ypasuenus. [opsaok
ypaBHeHus. Pemienne, narerpaneHas kpusas. [Ipumepsr.

2. 3anaya Komm, HavanbHble AaHHBIE. | eoMeTpuyeckas HHTepIpeTanus 3aJauu
Komm. O61iee u yactHOe pemieHus AuddepeHunanbHoro ypasuenus. [Ipumepst.

3. Muddepennnanbuple ypaBHEHUs IEPBOTO MOPsAKA C Pa3/IeNIOIIMU
MIEPEMEHHBIMH, a TAK)KE TIPUBOJISAIINECS K HAM.

4. OnnoponHble tuddepeHLnanbHble ypaBHEHNS IEPBOTO MOPAJIKA, a TAKXKe
MIPUBOSIINECS K HUM.

5. Jluneitnbie quddepeHnmraibaple ypaBHEHHS IEPBOTO MOPsIIKa. Pa3mmyHbie METOIBI
UX pELICHHUS.

6. Jduddepenmmansasie ypaBaeHus: bepHyum. MeTo bl X pereHHs.

7. InddepennumanpHble ypaBHEHUE B MOJHBIX U depenuanax. MHTerpupyromumi
MHOHUTEITb.

8. Teopema cyiiecTBOBaHHS U €IMHCTBEHHOCTH ((POpMyITUpPOBKA) JUIS

g depeHINaTBFHOTO YPaBHEHUSI IEPBOTO MOPSIIKA.

Paznen 2. [lnddepennmanbabie ypaBHEHUS N-TO TIOPSIIKOB.

1. TIpocreiiiue TUIIBI ypaBHEHUH BBICIIUX MOPSIKOB, JOMYCKAIOIUX TOHUKEHUE
MOPSAKA.

2. JIuneiiHas 3aBUCMMOCTb U HE3aBUCUMOCTb cUcTeM QyHKUUHU. JIuHelinoe
MIPOCTPAHCTBO PELICHUI OAHOPOJHOTO JTUHEHHOrO OOBIKHOBEHHOTO
Qg QepeHIHaTbHOT0 YpaBHEHHS N-0ro MOPsIJIKa, €ro pa3MepHOCTh. DyHIaMeHTallbHas
crcTeMa peleH’ 0THOPOIHOTO ypaBHEHHU N-0ro nopsaka. Teopema 06 obmem
pEeLICHUU OJTHOPOIHOTO YPaBHECHHUS.
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3. Onpenenurens BpoHckoro cucremsl GyHKIUH U ero cBoicTBa. Teopema
Octporpazackoro-JInyBuiuisd u cieacTBus U3 Heé.

4. OO6uee pemeHne HeOAHOPOTHOTO TUHEHHOTO OOBIKHOBEHHOTO
nuddepeHnanbHOro ypaBHeHs n-oro nopsijika. Teopema o cTpyKType oo1ero
pereHus.

5. Merox Bapuanuu MOCTOSIHHBIX AJIs IOMCKA YAaCTHBIX PEIIEHUH HEOAHOPOIHOTO
JMHEWHOTO 0OBIKHOBEHHOTO U (hepeHIInaIbHOTO ypPaBHEHHS N-0T0 MOPSIKA.

6. dynnameHTanbHas cucTeMa peleHU 0IHOPOIHOIO JIMHEHHOI0 OOBIKHOBEHHOT'O
Qg QepeHIMaTbHOr0 YpaBHEHUS N-0r0 MOPsIIKA C IOCTOSHHBIMU KO3 UITEHTAMH.
7. IlocTpoeHue o011ero pemeHust He0AHOPOIHOIO JINHEHHOT0 OOBIKHOBEHHOT'O
Qg QepeHIMaTbHOT0 YpaBHEHHS ¢ TOCTOSTHHBIMU KO3(ppHLIMEeHTaMu U CTICIIHATIbHOM

MPaBOM YACTBIO.

8. Ilonsatue ¢pynkuuu I'puna.

9. Cucrembl 0OBIKHOBEHHBIX AU PepeHnanbHbIX ypaBHeHUH. OCHOBHbBIE
ompeneneHus. CBeneHNe ypaBHEHHSI N-TO MOPSAKA K CUCTEME N ypaBHEHUH 1-T0
nopsiKa.

10. duddepenunanbbpie ypaBHEHUS B YaCTHBIX IPOM3BOIHBIX.

7.2 TeMbl MUCHMEHHBIX PA0OT (TUIIBI 33124

KonTtposnbHble paboThl IO MPaKTUKE TEMaM:

— Juddepenuuanpupie ypaBHeHUs 1-ro mopsaka. (MuHEiHHbIe IudQepeHInaTbHbIC
ypaBHEHUS [IEPBOTO MOPSIKA. Pa3nuyHbIe METOIBI HX PEIICHHS);

— JluddepeHnnanbHple YpaBHCHHS N-TO MOPSIKOB (MPOCTEHIINE THUIIBI ypaBHEHHIA
BBICHIMX TOPSJKOB, JOINYCKAIOIIMX [OHMWXKEHHWE TMOPSAJKa; CHUCTeMbl OOBIKHOBEHHBIX
QG epeHInaIbHbIX YPaBHEHHIA; CBEACHNE YPAaBHEHUS N-TO TIOPs/IKAa K CUCTEMe N ypaBHEHUH 1-
O MOPsIIKA).

KontponpHast paboTa 1o TpOBEpKE TEOPETHUYECKMX 3HAHMH — IO BCEM TEeMaM, C
UCIOJIb30BAaHUEM YKA3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3 OOpaserny cojepxaHHUsd SK3aMEHAIIMOHHOrO Owuiera (MpU HATUYMU 3K3aMEHa I10
JUCIUIINHE)

DK3aMeHaIMOHHbIN Omer Ned
1. Teopema o0 eAMHCTBE U CYyIIECTBOBaHMHM pemieHMs 3agaun  Komm s
¢ depeHINaTbHOTO YPaBHEHUS IEPBOTO MOPSIIKa

2. Pemntsh ypaBHeHue: y'' = 5y’§

3. Haiitu vacTHOe pelieHHEe JUHEHHOTO OJHOPOJHOTO YpPaBHEHHUS C TMOCTOSTHHBIMU
kod(ppurmeHTaMu, y1I0BIETBOPSIONIEE 33 JaHHBIM HAaYaJIbHBIM yCIIOBUSIM:

y"—6y"+10y =0,y(0) =1,y'(0) =0

B ciyuae BeneHus yueOHOro mpoiiecca ¢ MCHOJIb30BaHHUEM 3JIEKTPOHHOTO OOy4YeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEICHHOTO.

8. PACITPEJJEJIEHUME BAJIJIOB, KOTOPBIE ITOJIYYAIOT OBYUAIOUIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIMXCS MO JUCHUIUIMHE TpoBoauTcs mo 100-6ammpHOM
[IKaJI€ HCXOJs W3 MaKCUMyMa, MPHUBEICHHOTO B Tabmuie Hike. OpraHu3alMoHHO-y4deOHas
paboTa B ayAWTOPUHU OIICHUBAETCS HAa OCHOBE TAKWX KPUTEPHEB KaK MOCEHIAEMOCTh 3aHATHH,
CBOGBpeMeHHOG N KAYCCTBCHHOC BBIIIOJJHCHUC OJOMAIIIHUX 3aﬂaHHﬁ, AKTUBHOCTH BO BpeMH
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MPOBEJCHUS JEKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXICHHH TEKYIIETo U
MPOHJICHHOTO MaTepuaia, pelieHue 3aay u T.11.).

8.1 Cemectp 4

Howmepa pa3znenos Bunel padbot MaxcumanbHroe
KOJINYECTBO OAJLIIOB
Opranu3annoHHO-y4eOHas padoTa B ayIMTOPHH B
CamocrosiTenpHas padbora 5
1-2 KoHTposibHBIE pabOThI O TPAKTHUKE 40

KonTtponbHast paboTa o TEOpETHIECKOMY 10
MaTepHany

NTOI'O 60

DKk3ameH 40

OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

OrneHka 1o nATHOAUILHOM HIKaJe
KonnuecrBo 6aimios "
s 100 ECTS | Dksamen, nuddepeHIpoBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotio 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBIICTBOPUTEIIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYJIOBJICTBOPUTEIHHO e 3a9TeH0

9. OBECIIEYEHME OBPA30BATEJIBHOI'O ITPOLIECCA JJI JIUL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xozxe peanuzanuu JUCHUILIMHBI UCHIOIB3YIOTCS CIIEIYIOIINE JOMOJTHUTEIbHBIE METO b
00yuyeHHMsl, TEKYIIEro KOHTPOJIsI yCIIEBAeMOCTH U MPOMEXYTOUYHOM aTTecTalMu o0yJaromuxcs B
3aBUCUMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— JeKUrU 0(hOpMIIAIOTCS B BUJIE DJIEKTPOHHOT'O IOKYMEHTA, JOCTYITHOTO C TOMOIIIbIO
KOMIIBIOTEpA CO CTEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

— JUIS ~ BBIIOJHEHWs  3aJaHusi NpU  HEOOXOAMMOCTH  IpPEAOCTaBIsIeTCS
YBEJIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEIUYMBAIOIINX
YCTPOWCTB;

— MMCEMEHHBIE 3aJIaHusl OPOPMITAIOTCS YBEIMUYEHHBIM IPU(TOM.

2) IUTSL TIIYXHX M C1a00CIBIIAIINX

— JEKIMH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MMCbMEHHBIE 33JITaHUS BBIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM popme;

— 9K3aMEeH TPOBOJUTCS B IHCBMEHHOM (oOpMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeJieHNe B popMe TeCTUPOBAHUS.

3) JUTSL JIALL C HApYIIEHUSMH OIIOPHO-JBUTATEIBLHOTO anmapara:

— JeKUKU 0(hOpMIISIOTCS B BUJIE JIEKTPOHHOT'O IOKYMEHTA, IOCTYITHOTO C TIOMOILBIO
KOMITbIOTEpA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM;

— MACbMEHHBIE 3a/IaHMS BBIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MMHCHMEHHOM
dbopme Ha KOMIIBIOTEpE.
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ITpu HEOOXOIMMOCTH TIpelyCMaTPUBACTCS yBETUUECHNUE BPEMEHHU IS IIOATOTOBKU OTBETA.

[lpouexypa mpoBeaeHHS  NPOMEXKYTOYHOW  aTTECTallMM  JUIL  OOydaroIuxcs
YCTAHABIMBACTCS C YYETOM HX HMHIUBUAYAIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHast aTTECTalUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OLEHHBAHUS PE3YJIbTATOB OOyUYEHHs JIOMYCKAaeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
Wurepuer mia kaxzporo oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBSI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHIEMBIX U CIIA00BUIALINX

— B IICYATHOHM (pOpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHMX M C1a00CIbIIIAIINX

— B TIeYaTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IU1s1 00yYarOIIUXCs ¢ HApYIICHUSIMU OTIOPHO-BUTaTEIBHOTO armapara:

— B [IEYAaTHOH (opme;

— B (pOpMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOIECCA

VY4eOHble 3aHATHS IPOBOJATCS B 4-M yueOHOM Kopityce 1o ajapecy np. Tearpaibhsblii, 13,
r. Jlonenk. Jlns npoBeneHust 1abOpaTOPHBIX 3aHATUH TpedyeTcs ayauTopHs, 00opyroBaHHAs
MEJIOBOW HJIM MapKEepHOW JOCKOW, MYJIbTUMEIUHHBIA MPOCKTOP M IKPaH, HOYTOYK, KOMIUICKT
yueOHOoIl Mebenu A CTYIeHTOB, pabouee MecTo npenojaBareis. Beixon B IHTEpHET MpoBOAHOIM
WK ¢ ucnoiib3oBanueM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OmOnmoTekM yHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToIuuecKoe oOecreyeHne, NpeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (ayn.405).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIONB30BaTh y4eOHbIE MaTepHaibl IO
JTUCLUIIIMHE, pa3MelieHHble Ha 1iatdopme Moodle Ilentpa auctaHmoHHOTO OOpa3OBaHMS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHue U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucronp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIUH KOHTPOJIb 3HAHWN OOydarolUMXCs Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIbTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

OcHoBHas nuTeparypa

1. Onascromsi, Jle D. uddepennnanbuple ypaBHEHNUS U BapUAIIMOHHOE UCUHUCIICHHUE !
Vueb. s ¢pus. u pus.-mat. pak. yH-ToB / JI.O. Dnbcronbi. - 4-e uza. - M. : Dautopuan YPCC,
2000. - 320 c.

2. JHemunosud, b. I1. COOopHUK 33124 1 yIpaKHEHHUHA 1T0 MATEMaTHIECKOMY aHAJIH3Y :
[Ans ¢us. u mex.- mar. cuenl. By3oB] / b. I1. lemunoBuy. - 10-e uza. - M. : Hayka, 1990. - 624 c.

JlononHHUTENbHAS IUTEPATypa

1. Pomanko, B. K. Kypc nuddepennmanbHbIx ypaBHEHUN U BapUaLlHOHHOTO
ucurcieHus : Yueb. mocodue st cTyAeHTOB ¢u3.-mart. crell. By30B / B.K. Pomanko. - M. :
Hayxka ; CII6., 2000. - 342 c.



9

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HaumonaabHasi 3j1ekTpoHHast o6udamnorexka (HOB): denepanpHas rocynapcTBeHHas
uHpopmannonHas cuctema / MunucrepctBo KynbsTypsr P®; Poccuiickas rocynapcTBeHHas
oubmmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus: 01.09.2023). —
Pexxum nocrymna: cBoboaHbIN, oanucka. HeobxonmMa ycTaHOBKA IPOTPAMMHOTO OOECTICUCHUSI.
— TeKCT: 3JEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubianoteka: caiiT. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum gocrtyma: JUis aBTOPU30B.
IIOJIb30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas onekrponHas OuOmmoreka «KubepJlenunka»: caidtr / Accoumnamnus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4. DnexTpoHHO-OnOMMoTeuHas cuctema «Jlaub»: [caiit]. — URL: https://e.lanbook.com
(mata ob6pamenus: 01.09.2023). — Pexxum goctymna: JUisi aBTOPHU30B. MOJIb30BaTenei. — Tekcr:
AIEKTPOHHBIN.

5. 3BC KOpaiit: snekTpoHHast OubiuoTeuHas cucrema: cat. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexum npoctymna: aisi aBTOPU3O0B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DaexkTponHo-ouéanoTeunass cucrema Joul'Y: caiit / ®TBOY BO «lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JOCTYTIA: CBOOOIHBIN. — TEKCT: 37E€KTPOHHBIN.

7. DnexTpoHHbIi Katanor Hayunoit 6ubnnorexku [Joul'Y: pasnen caiita / Hb JJoul'V. —
Tekcr: anexkrpounsii // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamenusi: 01.09.2023). — Pexum noctyna: mouck cBOOOIHBIHN, SIEKTPOHHBIE IOKYMEHTBI — IS
noJsib3oBatenen Jonl'y.

8. DdnexkTponnsiii apxuB JJonI'Y: pa3aen caiira / Hb Jlonl'Y. — Tekct: 31neKkTpoHHBIH //
OBbC Joul'VY: caiir. — URL: http://repo.donnu.ru/ (mara oopamienus: 01.09.2023). — Pexum
JOCTyTa: CBOOOIHBIH.

13. ITIPOI'PAMMHOE OBECIIEHEHUE

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

2. Microsoft Office (xopmoparuBrast nuiensust JJoal'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nunensun GPL, Apache,
BSD m1s1 cB060JHOTO IPOrPaMMHOTO 00ECTIEYEHHUS ).


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/

