MHUHOBPHAYKHU POCCHUN
denepanbHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«Huxeropoackuii rocy 1apCTBEHHBIN TEXHUUYECKUN YHUBEPCUTET
uM. P.E. AnekceeBa» (HI'TY)

JI3ep>KMHCKUM MOJUTEXHUYECKUH HHCTUTYT (unan)

KN iy, \

Swaa  [JOKYMEHT MOAMNCAH

E 3NEKTPOHHOWM MOAMNUCHIO VYTBEPX/IAIO:
JINpEeKTOp HHCTUTYTa

Ceptudukar: 50680B7E282BE1190F7ADAFAB67930C8 o
Bnapeneu: MNetposckuii AnekcaHap Muxannosuy A.M HeTpOBCKHH
Dencreutenen: ¢ 23.12.2024 o 18.03.2026 “26,, MapTa 2025 r

. J '

PABOYASA ITPOT'PAMMA JIUCHUIIJIMHBI
b1.5.25 YpaBHenus MareMaTH4ecko (pusuku

(MHIeKC ¥ HaUMEHOBAaHHE THUCIUILIMHEI 110 y4eOHOMY IUIaHY)

TSl TIOJATOTOBKM OaKajaBpOB

Hanpasnenue noarorosku: 01.03.04 [IpuknagHas MmaTeMaTuka

HaHpaBHCHHOCTB: MaremMaTudeckue u KOMITBIOTCPHBIC METOJAbI 1JI1 COBPEMCHHBIX TEXHOIOTHI

®dopma 00yueHus: OvHas
I'ox Havama moarorosku 2025

BLIHYCKaIOH_[aSI Ka(be):[pa ABTOMaTI/I?»aLII/I}I, OHEPIreTUKa, MAaTCMATHKa U I/IH(l)OpMaI_II/IOHHBIe

CHCTCMBI

Kagenpa-pazpaborunk ABTOMaTH3aIMs, YHEPIeTUKA, MaTeMaTHKa U UH()OpMAIIMOHHbIE

CUCTEMBI
O0bEM AUCLHUILINHBI 144/4

4acoB/3.e
IIpomexxyTouHast arrecTanus 3K3aMeH

Pazpabotuuk: k.¢.-M.H., nonient Jlobaes A.H.

Jzepxkunck 2025



Pabouast nporpamMMa IUCIUIUTUHBL: pa3paboTaHa B cOOTBETCTBHU ¢ DeepaibHbIM TOCYJapCTBEHHBIM
oOpasoBaresibHbIM cTaHjgapToM Beiciiero obOpazoBanus (PI'OC BO 3++) no HampaBiieHHIO
noarotoBku 01.03.04IIpuknagHas maTtematuka, yrBepxkacHHoro npukazoM MMHOBPHAYKU PO
ot 10 staBaps 2018 roga Ne 11 Ha ocHoBaHUM yueOHOTro mnana, npuHstoro YC AWM HI'TY

npotokoi ot 20.03.2025 Ne 7
Pabouas mporpamma ono0pena Ha 3acemanuu Kadenapbi-pazpadorumka PIIJI  ABromaru3zarms,
SHEPreTHKa, MaTeMaTHKa U HH(POPMAIIIOHHbBIE CHCTEMBI

npotokoit ot 20.03.2025 Ne 5

3aB. kadeapoii K.T.H, JOICHT JL.IO. Baynosa

(moamnucek)

COI'TTACOBAHO:

3aBenyronuii  BeIMycKaromiel kadempoid ABTOMAaTH3anus, OSHEPreTHKA, MareMaTuka |
UH(GOPMAaILIMOHHBIE CHCTEMBbI
K.T.H, JIOLICHT JI.LIO.Banosa

(moamucek)

Havyansank OYMBO N.B. CrapukoBa

(TI01TIHICE )

Pabouas nporpamma 3apeructpuposana B OYMBO: 01.03.04 - 25



COJEPKAHUE

1. Ilenu u 3a8aYM OCBOCHUS JTUCIIMIIIIMHBL .. ...euentnent et et ettt et et ettt et eaeeneateeeneanens 4
2. MecTO AMCUUIUIMHBI B CTPYKTYpPE 00Pa30BATEIBHON MPOTPAMMBL. ... eueeneeeneeneenennnns 4
3. KommereHuun obyuqaromierocs, (GopMupyemble B pe3yJbTaTe OCBOEHUS JUCLMILIMHBI

60311372 £ 1 4
4. CTpyKTypa U COACPHKAHUE TUCIIUTIIIHHBL. . . . .eutentt et ettt ettt et et etenteeeaeeaeeeneenenas 6
5. Tekymuii KOHTPOJIb YCIIEBAEMOCTH W IMPOMEKYTOYHAs aTTECTAIMsl 1O MTOTaM OCBOCHHS

BI85 (6300708010702 0 SO 11
6. YueOHO-METOIMUECKOE 00CCTICUCHHE AUCIIATIIMHBL. . oe..e et eneeteateteneeneeteaaeneenennens 14
7. VH)OpMAIIMOHHOE 00ECTICUEHUE JUCIIUATIIIIIHBL. . . .. \v e evieeeseenteeeneeenneeneeenaeenneennnenns 15
8. OOpazoBarenbHble pecypchl s mHBaIHIoB i ¢ OB3............o 16
9. MarepuanbHO-TeXHUYECKOE  oOecreueHue,  HeoOXoaumoe Uil  OCYILECTBIICHHS

00pa30BaTENBFHOTO MPOIECCA TTO TUCIIHTIITIHE . . .« e veneeneeteeeeneeneeaeeaeeeneeneaneneeneennne 17
10. MeToanueckue peKkoMEeHIaluy 00yYaroIUMCs 110 OCBOCHUIO AUCHUIIUHBL. ... ...eeuen..... 18
11. OneHouHble CpeaCTBA 11 KOHTPOJISI OCBOCHUS JUCIIMILTMHBL. .« .e ettt aneenneaeeeneennen, 20



1 HEJIM U 3AJAYU OCBOEHUSA JIUCHUITIMHBI

1.1. Heab ocBOEHUS TUCIIUILIUHBI:

Lenpto OCBOEHHS MUCIUILIUHBI «YpaBHEHHUS MaTeMaTHUECKOW (QHU3UKW» SBISETCS YIIIyOJIeHHOE
V3y4YeHHE OCHOBHBIX YPaBHEHWH MaTeMaTH4ecKOW (U3WKA W Pa3UYHBIX CHOCOOOB WX pEIICHHS,
MNPUMCHCHHUC MCTOAOB MATEMAaTUYCCKOI'0 aHaJIn3a (I)YHKLU/II\/’[ OﬂHOﬁ N HECKOJIbKHX BCIHICCTBCHHBIX
IIEPEMEHHBIX K PELICHUI0 YPAaBHEHUN B YaCTHBIX IIPOU3BOJHBIX, a4 TAKXKE IPUMEHEHUE IOJYyUYEHHbIX 3HAHUN
K aHAJIHN3Y PA3IAYHBIX (DU3MUECKUX MOJIEIEH.

1.2. 3agaun ocBoeHUs TUCHUILINHBI (MOTYJIs1):
— 3HaHWE OCHOBHBIX yPaBHEHUI MaTeMaTU4eCKOW (PM3UKH M MX KIIACCHU(PHUKAINIO; MOCTAHOBKY KPAaeBBIX U
HaYaBHBIX 33/1a4 U T depeHInaNnbHbIX yPaBHEHIA BTOPOTO MOPSIIKA U METOMBI HX PEIICHHUS;
— yMeHue pemaTs Y ¢ 4acTHhIMU MPOU3BOAHBIMU IEPBOrO MOPAIKA; yMEHHE pemath JY ¢ MOCTOSHHBIMU
KO3 (QUITMCHTaMU B YaCTHBIX ITPOU3BOIHBIX BTOPOTO MOPSIKA;
— NMPUMCHCHUE KIIACCUYCCKUX METOJIOB DCIICHHS YPaBHCHHI MaTeMaTU4eCKON (DU3MKH (XapaKTepPUCTHK,
paszeneHusi mepeMeHHbBIX, mpeobpaszoBanus Dypee, QyHKImMid ['puHA) IS peambHBIX CHCTEM; HABBIKOB
paboThI cO cenUuaNbHBIMU (DYHKIHAMHU.

2 MECTO JUCIHUATIJIMHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOI'PAMMBI

VYuebHas aucLMIUIMHA YpPaBHEHUs MaTeMaTWdecKod (HU3MKH BKIIOYEHA B IIEPEUCHb IUCLMIUIMH
00s13aTeNbHON YacTH 00pa30BaTENbHONW MPOrpaMMBI BHE 3aBUCHMOCTH OT €€ HaIllpaBJICHHOCTH (Tpoduiis).
JucuuioinHa peanusyercss B cooTBeTcTBuUM ¢ TpeboBanusmu PI'OC, OIl BO u VYII, mo naHHOMY
HaIpaBJIE€HUIO TOATOTOBKH.

Hucumnnuaa  GasupyeTcss  Ha  CIEAYIOIIMX  JUCHMIUIMHAX:  MaremaTuyeckuil — aHamus,
Huddepennmansupie ypaBHenus, dusnka, Knaccuieckas MexaHuka.

Jucuumnmaa YpaBHEHHs MaTeMaTH4ecKoW (M3WKH SIBISETCS OCHOBOMOJATAIONIeH IS W3ydeHUs
cIeAyromuUX IMCIUIUIMH: Teopus ynpasieHus, MaremMaTuieckoe MOJEIMPOBaHUE.

Pabouass mporpamMma JUCHUIUTMHBEI YpaBHEHHs MaTeMaTHYeCKOH (PU3MKHM Al MHBAIMAOB M JIMII C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI pa3padaThIBaeTCsl MHIUBUIYaJbHO C YYETOM OCOOCHHOCTEH
NCUXO(HU3UYECKOTO PAa3BUTHS, HWHIUBUAYAJbHBIX BO3MOXKHOCTEH M  COCTOSHUSL 3JI0POBbS  TaKHX
00yYaroIuXxcsl, Mo UX JINYHOMY 3asIBJICHHIO.

3 KOMIIETEHIIMU OBYYAIOUWETOCsA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMA JUCIUITIJIMHBI (MOAYJISA)

Ta6muma 1 — ®opmuposanue komnerenimn OIK-1 qucrunmmaamu

HaunmeHoBaHMe TUCUHMIUINH, (POPMHUPYIOLINX
KOMIETEHIHI0 COBMECTHO
Kon xomnerennun OITK-1 1 2 3 4 5 6 7 8

Jluneitnas anrebpa 1 aHATUTHYECKAs T€OMETPHS

CeMmecTpbl GOpMHPOBAHUS KOMIIETEHIIUH TUCHUTIMHAMHA

MaremaTnueckuii aHaan3

dusuka

JuddepennnansHpie ypaBHEHNSA

OHepaIII/IOHHOC HUCUYHUCJIICHUEC

Teopust GyHKITHI KOMITZIEKCHOTO TIEPEMEHHOTO

Kiaccnueckas MmexaHuka

YpaBHEHH MaTeMaTHYeCKOl (HPU3UKH

Teopus ynpasieHus

Brimonnenue u 3aIunTa BBIITyCKHOU
KBAIN(UKAIMOHHOH pabOTHI




INEPEYEHb TIIUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 JAUCLHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbIMU
PE3YJIbBTATAMU OCBOEHMNAI OI1

Tabauua 2

Ilepeyens MiIaHNpPYyeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCHUILIHHE, COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOEHHS

KOZ( 1 HAMMCHOBAHUC

OreHOUHBIE CpeCTBA

Kon 1 HanmeHnoBanue MHJUKaTopa .
KOMIIETEHITII OCTIDKEHIS [Tnanupyemble pe3yabTaTsl 00yUCHNUS 110 AUCIUIUINHE Texymero ITpomexyTouHO
KOMITETEHIIHI KOHTPOIIS aTTecTalun
OIIK-1. Criocobern | HOIIK-1.2. 3HaTh: YMmers: Baaners: Kontpompasie Bonpocst TUISt
MIPUMCHSTh 3HaHue | [IpuMeHseT METOnABl | OCHOBHBIE YPaBHEHHS | pelIaTh ay ¢ | KJIaCCHYECKUMHU paboTBl B TEYEHHE | YCTHOTO
(byHIaMeHTaIbHON MaTeMaTHIECKOTO MaTeMaTHYeCKOi YaCTHBIMU METONaMH pPELICHHUs | CeMecTpa. cobeceroBaHMs:
MaTeMaTUKU U | aHanusa Teopud | pusuku u UX | IPOU3BOAHBIMU yYpaBHEHUN PacuetHo- 6unets! (20 Ouneron)
€CTECTBEHHO-HAYUHBIX muddepeHInaNbHBIX | KIaCCUPHKAIHIO; NIEPBOTO MopsiAKa; | MaTeMaTH4ecKoi rpaduyeckast
JUCLUUILIMH TPU PEIICHUU | ypaBHEHH U | MOCTAaHOBKY KpaeBbIX | yMeTh pemiats Y c¢ | ¢usuku paboTa B KaxIOM
3a1aq B 005IacTH | OIEpalMOHHOTO U HAyaJlbHBIX 33/a4 | MOCTOSHHBIMU (XapaKkTepHCTHK, ceMecTpe
€CTECTBEHHBIX HAayK M | UCUUCIICHUS npu | s ko3 dunreHTaMu B | pasZeeHus
WH)KEHEPHOW NpaKTHKe peuieHun 3aga4 | qudepeHnnanbHbIX | YaCTHBIX HEPEeMEHHBIX,
WHKCHEPHOU YpaBHEHHH BTOPOTO | MPOU3BOIHBIX IpeoOpa3oBaHMA
MPaKTHKA MOPSIIKA ¥ METOMBI UX | BTOPOTO MOPAAKA. Dypse, GbyHKIMI
pemieHus. I'puna) TSt
peaJbHBIX  CHCTEM;
HaBBIKAMH  PabOTHI
CO  CNeNHaIbHBIMU
(GYHKIUSIMU.




4. CTPYKTYPA U COAEP KAHUE NUCIHUIIJINHBI
4.1 Pacnpene/ieHue TPYA0€MKOCTH JUCHHUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
O6mas TpyIoEMKOCTh NUCHMIUIMHBI cOocTaBiseT 4 3ad.en./144 wyaca, pacmpeneieHue

9acoB IO BHJIaM pabOT ceMecTpaM IPeCTaBICHO B Ta0. 3.
dopmar U3yueHUs TUCHUILUTUHBL: C KCIIOJIb30BAHMEM 3JIEMEHTOB JIEKTPOHHOTO 00YYECHUS

Tabnuma 3 — Pactipenencuue Tpy10éMKOCTH AUCIUIIIMHBI IO BUAM padoT MO0 ceMecTpam

Jist ouHO# (pOpMBI 00yUeHHUs

Bun yue6HO# paboThI Bcero Cemectp
9acoB 7
1. KonrakTHas paﬁofa o0yuamomuxcsi ¢ TnpemnogaBarteieM (1o 57 57
BHJIaM Y4€OHBIX 3aHATHIN) (BCEr0), B TOM YHCIIE:
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 51 51
- nexuuu (JI) 17 17
- nabopartopHbie padoTsl (JIP) 17 17
- npaktudeckue 3ansatus (I113) 17 17
- npakTukyMsl (I1)
1.2. BHeayauTopHbIe 3aHATHS (BCEro), B TOM YHCIIE: 6 6
- TPYIIIOBBIE KOHCYJIBTALMH 110 JUCLUIIIINHE 4 4
- TIpYHNIOBbIE  KOHCYJIbTAallMd IO  INPOMEXKYTOUHOU 2 2
aTTecTaluu (3K3aMeH)
2. CamocrositenbHas padora cryaenta (CPC) (Bcero) 51 51
Bua npomMexyToYHOH aTTecTallMM  DK3aMeH 36 36
OO6masi Tpy10eMKOCThb, Yachl/3aUeTHbIE eTUHUIIBI 144/4 144/4

1.2 Copep:xanue AMCUUILUINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

CopepxaHue JUCHUILIMHBL, CTPYKTYpHUPOBAHHOE 110 TeMaM, IPUBEAECHO B TaOIHIIE 4.

B cronbue «Bun CP» BBeneHs! cieayronme coKpamieHus:

«Jleknuu» — MpeanonaraeT u3y4eHnue MaTepuanoB YYeOHUKOB U y4eOHbIX OCOOUN amist
MOJATOTOBKHU K JIEKLUSM U MIOBTOPEHUE MaTepuaa Mocie IpocIylIuBaHusl JIEKIUU AJI y4acTHs B
00CYX/IEHUSX HA MPAKTHUECKUX 3aHATHIX.

«IIpakTHKa» - TIpEroiaraeT UCIOIb30BaHUE METOIMYECKUX pa3pabOTOK Il TOMOIIU
IIPY PELICHNN UHAMBUIYAIbHBIX 33/1a4 U PELIEHUE 3a/1a4 U3 3aJaUHUKOB.



4.2 CopepxxaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM

Tabnuna 4 — ConeprkaHue TUCHUIUIMHBIL, CTPYKTYPUPOBAHHOE IO TeMaM JIjIsl 00ydaroluxcst O4YHON (GopMbl 00yUeHUS

IInanmpyemsbie Bunpt yueOHOH paboThl HanveHoBa- ;
(KOHTpOJIUPYeM KonrakrtHas pabora g e neronb- | Peanmsamst a:r:l::oxs
bi€) pe3yJIbTaThI 3 .

) pe3y. 3 3yeMBIX aK B pamMiax - paota
OCBOCHHSI: = THBHBIX U HpaKTHIEC- HHOTO
5 N
koaYK;OIIK; HaumeHnoBanue tem o o T Bun CPC MUHTEPAKTHB- fon 5IEKTPOHH
K o 2 .18 ol 52 eI MOATOTOBKH |~ kypea
5 & 5|8 ¥ & = § (Tpynoem- (Tpymoemk
U UHIMKATOPBI < S | E & & 27 o0pazoBa- KOCTb B
= SE|EESEq TEIBHBIX OCThb B
JOCTHKEHHUS S | 88|85 Z2zLx Hacax) gacax)
o Q < SO i
KOMIETEeHIMii = = &5 8038Y TEXHOJIOTHH
7 cemecTp
Pa3nen 1JIuHelinbie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX TIEPBOTO U BTOoporo nopsakoB.Kinaccudukanus u
[IOCTAHOBKA OCHOBHBIX 33/1a4.
Tema 1.1JIuHeiiHple W KBaswiuHeiHble | 1 1 2 | Jlekuun: 6.6.4 (ctp. 6-10) Paz6op
nudhepeHImanbHbIe ypaBHEHHS Mpaxruka: 6.1.2 (ctp.21-40) peuieHus
KOHKPETHBIX
MEPBOTO TOPSIJIKA: XAPAKTCPUCTUKUA U
NpUMEPOB €
nepBble MHTErpasbl, 3a1a4a Komru. TIOMOTIBIO
Tema 1.2 Knaccudukamus JIHHEWHBIX | 2 2 2 4 TIpe3eHTaINH
ndpepeHIanTbHBIX aBHEHUI Mexcumu: 6.6.4 (ctp. 6-10) H Y JIOCKH
A PCHIL yp Mpakruka: 6.1.2 (ctp.21-40)
BTOPOTO MOPSIKA.
OIIK-1, Tema 1.33amaua Komwmn ma | 1 1 2 | Jexuun: 6.6.4 (ctp. 19-39)
HOIIK-1.2. THIEPOOINYECKUX H MapaboIMYeCKuX Hpakruka: 6.1.2 (c1p.81-84)
ypaBHeHuil. KpaeBbie 3amaum  ans
AJUTUTITHYCCKUX YPAaBHECHUH.
Tema 1.4 CMmemansble 3amaud g | 1 1 1 Jexuun: 6.6.4 (ctp. 12-39)
TUIEPOOINIECKUX H TMapaboIMYecKuX TpaxTikat.1.2 (c1p.50-52)
YPaBHEHUH.
Tema 1.5 KpaeBsle 3amaum | 1 1 2 | Jlexuun: 6.1.4 (ctp. 12-39)




Ilnanupyembie

Buner yae6HOI paboTh

Haunmenosa- q
(KOHTpOJHpPYyeM KonrakTtHas pabora g Hue nenonb- | Peammsams a:}l\I/II:IOB
ble) pe3yJibTaThl S . B paMKax
) pe3y g 3YCMBIX aK p paspabota
OCBOCHMS: - THBHBIX U Hpal:{f)nﬁqec' HHOTO
koaYK;OIIK; HaunmenoBanue tem o © T« Bun CPC HHTEPAKTHB- 37IeKTPOHH
IIK g = o | E g s & HBIX TIOATOTOBKH | 1. Kypca
g SRR (tpynoem- | Ok
H HHIMKATOPbI s S 2| E £ &27 obpazosa- KOCTb B
5 S5 EE¢&gEd TEJBHBIX yacax) OCTb B
JAOCTHIKEHHSI g S g| &5 2cEq wacax)
. 9 S = <O %
KOMIIeTeHITH I = = 212 808y TEXHOJIOTHI
AIUIMNTUYECKUX YPABHEHUI Ipakrukab.1.2 (crp.50-52)
Hroro no pasgeny 1 | 6 4 5 10
Paznen 2l 'unepbonnveckue ypaBHEHHS.
Tema 2.1 3agaua Koy 11 BOJTHOBOTO 1 2 2 4 | Jlekunn: 6.1.4 (ctp. 403-414) Paz6op
ypaBHeHHs. PacripocTpaneHue BOJIH B Mpaxruka: 6.1.2 (ctp.91-100) pelueHus
KOHKPCTHBIX
npoctpanctee. opmyrsl Jlanambepa u
MPUMEPOB Y
Kupxroda. Meton cnycka. ®opmyna JIOCKH
IlyaccoHa.
Tema 2.2 ETUHCTBEHHOCTh pelIcHUs 1 1 1 4 | Jexuun: 6.1.4 (ctp. 403-414)
3amaun Koy 11 BOJIHOBOTO Mpaxkruxka: 6.1.2 (ctp.91-100)
ypaBHenus. [Ipunun roamens.
CwmelniaHHas 3a/1a4a JjIsl BOJIHOBOTO
YPaBHCHHSI.
Hroro no pazaeny 2 2 3 3 8




Pa3aen 3 Cnenpanbable QyHKIIMN MaTEMAaTUIECKON (PH3UKH

Tema 3.1Metox ®ypbe. MuHoromepnas | 1 2 5 Jlekumn: 6.1.2 (ctp. 55-61)
3a1aua IItypma-JInyBrinsL. Mpakruka6.1.2 (crp.21-40)
Paznenenne MIEPEMEHHBIX TSt Pasop
BOJIHOBOTO ypaBHEHHUS B pelerns
MPSMOYTOJIbHOM, UMIMHIPUYECKON U KOHKPETHBIX
cheprueckoil cucreMax KoopIMHarT. NPUMEPOB y
Tema 3.2 @yHkuuu beccerst, mOJTUHOMBI 1 1 6 Jlexunnu: 6.1.4 (ctp. 63-149) flocku
Jlexxanpa, NpUCOCTUHECHHBIC ()YHKIIHA Ipakruka: 6.1.2 (c1p.106-114)
Jlexxannpa.
Hroro no paszeny 3 2 3 11
Pa3nen 4l1apaGonuyeckue ypaBHEHUS
Tema 4.1 3anava Komu 115 ypaBHeHUs 1 1 3 Jexuun: 6.1.4 (ctp. 63-149)
TeILIONPOBOLHOCTHL. IIpakTuka: 6.1.2 (ctp.106-114)
OTTK-1, Tema 4.2.. DyHKIWS UCTOYHUKA, WIIN 1 2 4 ﬁ;l;l(lizxg 1646(ZT%JC-TL 5150?11%7) PasGop
— dbyHIaMeHTaIbHOE pelIeHne ypaBHEHUS 0 : pelerns
TCIJIOMPOBOJHOCTH. KOHKPETHBIX
Tema 4.3 [[pyMeHeHNE UHTETPATIbHBIX 1 3 Jlexuuu: 6.1.4 (ctp. 155-171) PUMEPOB Y
IpeoGpa3oBaHuil IyIsl TOCTPOCHHS Ipakrnka: 6.1.2 (ctp.106-114) JOCKH
(byHIaMEHTAIBLHOTO PELICHHS
YPaBHEHHUS TEIUIOMPOBOIHOCTH.
Tema 4.4CwmemanHas 3agaya s | 1 1 2 Jekuun: 6.1.4 (ctp.155-171) Pa36op
ypaBHEHHSTEILIONPOBOIHOCTH. Ipakrnka: 6.1.4 (ctp.155-171) peleHus
OyHKIUA I'puna. 3agaua oe3 KOHKPCTHEIX
TIPUMEPOB Y
HAYaJIbHBIX JIAHHBIX. OCKI
Hroro no pazaeny 4 4 4 12
Pa3nes 5 DnnmunTuveckre ypaBHEHUS
Tema 5.1 @dynmameHTanbHOe perieHue | 1 1 3 Jlexunu: 6.1.2 (ctp. 140-154) Pas6op
omeparopa Jlammaca. IlpencraBneHne Tpakruka: 6.1.2 (c1p.140-154) peleHus
(GYHKIIMH B BHJIE CYMMBI IOTEHITUAJIOB. KOHKPETHBIX




Tema 5.2 3anaun Jupuxne u Helimana
ns ypaBHeHus Jlamaca. ®yHKuuu
I'puna

Jlexkuun: 6.1.2 (ctp. 140-154)
MpaxTuka:6.1.2 (ctp.140-154)

OIIK-1,
HOIIK-1.2.

Tema 5.3 @opmyiibl [lyaccona misa mapa
u nonynpoctpaHcTBa. [Ipumenenue
MOTEHLIMAJIOB K pEHICHUIO KPaeBbIX
3aaad. HrrotoHOoB MOTCHIINAI,
MOTEHLMANBl IPOCTOTO U JIBOMHOTO
CJIOSI, X OCHOBHEIC CBOMCTBA.

Jlexnuu: 6.6.2 (ctp. 140-154)
IMpakTuka: 6.1.2 (ctp.140-154)

MIPUMEPOB Y
JOCKH

Hroro no pasngeay 5

10

HUTOI'O IO ANCHUIIJINHE

17

17

17

51

10




5 TEKYIIAH KOHTPOJIb YCIEBAEMOCTH M IPOMEXYTOUYHAS
ATTECTALIMA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 3aJaHUA WJIH HHbIE MAaTepPHAJIbl, HeOOXOAMMbIe ISl
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

IIpumepHasi TeMaTHKA JIa0OPATOPHBIX padoT
1. Knaccuduxanus muHeRHbIX JU(QepeHInaIbHbIX YPAaBHEHUH BTOPOTO MOPSIKA.

2. Peurenuie 3amauu CMEIIAHHOW 3a7a4yd JUIS BOJIHOBOTO YpaBHEHHs(HAa MpHUMEpPE ypaBHEHHSI
KoJIe0aHUM CTPYHBI).

3. Penienne 0lHOMEPHOTO YpaBHEHMSI TEIJIONIPOBOJHOCTH /
4. Pewienue ypaBHeHus Jlamnaca.
3ananus K J1a00paTOpHbIM padoTam
[Tpumeps! 3a1anmii k 1a00paTOpHBIM paboTaM MpeAcTaBiIeHbl B myHKTe 11.2.2
IIpumepHas TeMaTHKA KOHTPOJILHBIX PadoT:
1. Kinaccudukanus muHEHHBIX TU(QepeHIINaTbHBIX YPaBHEHUH BTOPOTO TOPSIKA.
2. Pemienue metozioM Oypbe ypaBHEHUH THIEPOOIMYECKOTO U apaboIMuecKoro TUIa

IIpumepsl 3a1aHUli K KOHTPOJIbHBIM padoTam
1. Onpenenuth TUI ypaBHEHUSI BTOPOTO MOPSIIKA U IPUBECTH €0 K KAHOHUYECKOMY BUY

2 2 2
gl _glUu ,p0U M 50
ox> oxoy oy’ ay

2. IlpuBectu K KaHOHquCKOMy BHUJIY U PELIUTh YPABHEHUE
e R 20°Q F210) o _
3x? +2 +3X S+ 2 0
ox° Waxay yay 0 X yay
3. Pemnth 3amauy metosioM Oypbe
HaiiTu penienre BOJIHOBOTO YpaBHEHHSI, YIOBIETBOPSIONIECE TPAHUYHBIM U HAYAJIbHBIM

Z:Z—le:, O<x<4,t>0,

u(o,t) =u(4,t) =0,

U(x,0) = 37)( exsn M x0)=0
@, 2<x<4 ot

Pemute meronom @ypre 3agauy Koiu s ypaBHEHUs TEIIONPOBOIHOCTH (BBIUYUCIUTD
KO3(pPUILIMEHTHI U 3aMucaTh pelieHrne B BUI€ OJJHOKPATHOTO UHTErpaja)

2
8_u_166 , 0<x<3t>0,
ox?

ot
u(0,t) =u(3,t) =0,
2
2x , O£x£§,
u(x,0) = 3 3 2
3-X, ESXS&
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IlepeyeHb BONpPoCOB, BBIHOCUMbIX HA MPOMEKYTOUYHbIEATTECTALMIO

IHosHbIii MepeyeHb BOMPOCOB /ISl MOATOTOBKH K IK3aMeHY

1. JIuneitHble ¥ KBa3WIMHEHHBIC YPaBHEHUsI IEPBOTO NMOpsaKa. XapakTepucTHKH. 3agada Koy,

2. YpaBHeHus BToporo nopsiaka. Knaccudukarms.

3. [IpuBeneHre K KAHOHMYECKOMY BHY YPaBHEHHUS BTOPOTO HOps/IKa C epeMeHHbIMU KoddduiuenTamu. O61ee
peleHue.

4. 3apaun Komm u ['ypea s runepOonmyeckux ypaBHEHHH.

5. ®opmyna JJanambepa u MeToI OETYIIMX BOJIH.

6. Chepuyeckn-cuMMeTpUYHBIE PELICHUSI TPEXMEPHOTO BOJTHOBOTO YpaBHEHUsI. [110ckue BOTHEI.

7. 3agaua Komm a1 AByMEpHOTr0 ¥ TPEXMEPHOTI'O BOJTHOBOT'O ypaBHEHUSI.

8. Merton ®dypre pemenus 3agau Jupuxie u Heilmana Ha rmockocTH.

9. Meton ®ypbe perieHus CMEIIaHHbIX 3ajjay A7 BOJTHOBOI'O YPaBHEHUS.

10. BeiHyK/1eHHBIE KOJI€0aHUs U HEOJHOPOJHbIE TPAHUYHBIE YCIOBUS

11. Meton ®ypse pelreHus CMENIaHHbIX 3aa4 Ul YPaBHEHHUS TEIIONPOBOIHOCTH.

12. Chepuueckre rapMOHUKH U COOCTBEHHBIE (YHKIMU ypaBHEeHUs ['enbMrombIa.

13. Kosnebanus 1mapa v MUIHHIPA.

14. Ioctpoenue Gpyunkunu ['puna s 3anau Jupuxne n Helimana Ha III0CKOCTH.

15. ®opmynsl [TyaccoHa asist Kpyra  MOJIyIUIOCKOCTH.

16. Tlocrpoenue dpynkuuu ['puna anst 3anaq Aupuxie u Heiimana B npocTpaHcTBe.

17. ®opmymnsl [lyaccona st mapa v OIYNIPOCTPAHCTBA.

18. Tlocrpoenue ¢pynkuuu ['puna st oneparopa 'enpMronbia.

19. HbIOTOHOB MOTEHIINAJ, €T0 BEIYKUCICHHE U CBOHCTBA.

20. BeluyncieHNE TOTEHIMAIOB ITPOCTOTO M ABOIHOTO CIIOSI.

24. TlpuMeHeHUE NOTCHIMAJIOB K PEIICHUIO KPaeBhIX 3a1ay.

25. Ilpumenenune mnpeoOpasoBanuss Dypbe K BBHIUUCICHUIO (yHIAMEHTAIBEHOTO
TEIUIONPOBOIHOCTH.

26. 3anaya Komm anst ypaBHeHus TerutonpoBoanoctu. @opmysist [lyaccoHa.

27. Ilpumenenue npeoOpa3oBanus Jlamaca K peleHUIO 3aJa4 MaTeMaTHYeCKON (U3UKH.
29. Tlpumenenue npeodpasoBanus Oypre Kk pelIeHHIO 3a/1a4 MaTEMaTHYECKOH (DH3HUKH.

pelICHUsT  yPaBHEHMS

5.2. Onucanue mnoka3arteseii M KpUTepHEeB KOHTPOJS YCHeBAaeMOCTH, ONHCAHHE IIKAJ
OLICHMBaHUSA

Jlnst OlleHKH 3HaHWM, YMEHUIA, HaBBIKOB U (POPMUPOBAHUS KOMIIETCHIIUU O JUCIUILTAHE
npuUMeHseTcs 0aUTbHO-PEUTHHTOBAsT CUCTEMa KOHTPOJISI M OIICHKH YCIIEBAEMOCTH 00YYaIOIUXCsl
ouHO# (opmbl. OcHOBHBIE TpeOOBaHUS OAITBHO-PEHTHHTOBON CHUCTEMBI MO TUCIHUIUIMHE U
IKaja OlLICHUBAHUS MIPUBEIEHBI B TabMUIax S - 7.

Tabnuma 5 — TpeboBanus 6ATITEHO-PEUTUHTOBOM CHCTEMBI 110 TUCITUTUIMHE

MakcumanbHbie
Kommuect | gammer 3a JononHuTensH [tpadusie
Bitb1 paGor BO nozeuz paborel | CPOKHM BBINOIHEHNUS ble OaJLIBI 0asuIbl
TTOJTBUIOB MTOJIBUIOB PAOOTHI
pa6OTLI 1 2 3a HapyumeHue
CPOKOB
KoHTpoabpHbIE paboThI HJo+43als Jo-43al
2 10 10 Mapr, anpens CPOK CIaHHYO padoty
paboty
JlaGoparoprbie paboTh B teuenun o+4 o-4
patop p 6 5 baytoB A A
cemecTpa
BeinonHeHne JIOMaIIHUX 5 ITo 4 Ganmna 3a 1 B Teuenun HJo +1 o©Oamna | Jlo -1 Gama 3a
3a/1aHui paboty ceMecTpa 3a 1 paboty 1 paboty
ITocemenune 3aHITHHA Jlo 0.25 Gamna Oteet y nocku | Ilo -1 Gamty 3a
(ysacTe B 0OCYXICHUSX 16 €XKEHE/IEIIbHO 1o +1 6amna 1 mpomyck
3a 1 Heneno
3aj1a4)
OTBeT Ha dK3aMeHe 1 26 ceccis
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Tabnuia 6 — Kputepuun orieHuBaHusI pe3yabTaTta 00y4eHHs 10 TUCIUTIIINHE U IIKajia OIICHUBAHUS

Kputepun onieHnBanus pe3ynbTaToB 00yUYeHUs

Onenka Onenka Onenka Onenka
Kon n HanmeHoBaHue
Kon n HHMKaTOpa «HEYT0BJICTBOPHUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopouo» / «OTJIUYHO» /
HaHMCHOBAHMC JOCTHIKCHIS / «HE 3a4TECHO» «3a4TCHO» «3a4TCHO «3a4YTCHO
KOMIICTCHIIH -540, -700 -8R0, - 0,
o KOMITCTEHIIH 0-54% 55-70% 71-85% 86-100%
OT max peUuTHUHTOBOM OT max peUTUHIOBOM OLIEHKHU OT Mmax peUTHUHTOBOU OT max peUuTHUHTOBOU
OIICHKH KOHTPOJIS KOHTPOJIS OIICHKH KOHTPOJIS OILIEHKH KOHTPOJIS
OIIK-1. CnocoGen | MOIIK-1.2. H3noxenne yueOHOro ®parMeHTapHEIE, 3HaeT MaTepual Ha | Umeer rimyGokue 3HaHUS
IPUMEHATh 3HaHMe | Mcronb3yer MeTonmbl | marepuana  OECCHCTEMHOE, | MOBEPXHOCTHBIE 3HAHUS | JOCTAaTOYHO XOpOILLIEM | BCETO marepuaia,
byHraMeHTanBHOH | MaTEMaTHUECKOro HETIONHOE, HE 3HAET | OCHOBHBIX pas3zienoB | ypOBHE; MPEACTABISACT | TIOHUMACT CTPYKTYpY
MAaTeMaTHKH 1| MOICIHPOBAHUA IIPH | ocHopHEIE THIIBI | MATEMATHYECKOH (DUBUKH. OCHOBHBIE 33/1a4U B paMKax | JUCLUILIMHEL OCBOWJI
€CTCCTBCHHO- peuicHun o
nuddepeHnnanbHbIX W3noxeHue mosy4eHHbIX MIOCTAaHOBKY LieJIeH U BBIOOpA | HOBAlMM  JICKLMOHHOTO
Hay4YHBIX npodeccroHabHBIX o o
YpaBHEHMH B  YacTHBIX | 3HAHWH HEIMOJHOE, OJHAKO 3TO | ONTHUMAJbHBIX CIIOCOOOB HX | Kypca IO CPaBHEHUIO C
JUCHUTIIINH nopu | 3aga4 u B 6 o o
DENICHNH 3a7ad B | HHKEHEPHOI MIPOM3BOIHBIX u WX | He TIPEMATCTBYET YCBOCHMIO | TOCTHKEHMS. y4eOHOW  JINTEpaTypoii;
O6NACTH NpaKTHKe knaccupukanuoo. He 3Haer | mocnemyromero — maTtepuaia. H3JI0KEHNE MOITY4YEHHBIX
€CTECTBEHHBIX HAyK OCHOB MC€TOAA pasaciiCHUuA HOHyCKa}OTCﬂ OTACIIBHBIC 3HAHUHA IIOJIHOC,
" HHKCHEPHOM MepPEeMEHHBIX u €ro | CyLIeCTBEHHbIE OLIHNOKH, CUCTEMHOE; JIOIYCKaloTCs
HpaKTHKE MPWIOKEHUH K PELICHHUIO | UCTIPaBI€HHbIE C IOMOIIBIO eMHUYHBIE OLINOKH,
3a1a9 MaTEMAaTUYECKON | MIPENoAaBarTens. 3aTpyAHEHUSA CaMOCTOSITETLHO
(U3UKK,UTO  TPENSATCTBYET | MPH bopMyupoBaHUN UCTIpaBIIsieMble npu
YCBOGHHUIO  TOCIIEAYIOUIET0 | OCHOBHBIX TMOJOKEHUM W HX cobeceZI0BaHUH
MaTepuana PUMEHEHUHT
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Tabmuma 7 — Kputepun oreHuBaHus

Onenka

Kputepun onennBanns

Bricokuii ypoBeHb

«5»

(oTm9HO)

OCBOMBILIUM 3HAHUS,
0e3

3aCIIy’)KUBaeT 00ydaromuiics,
TEOPETUUYECKUIN  MaTepual

OLICHKY
YMEHHS, KOMIICTCHIMH W
BBITIOJIHUBILMIA BCE 3aJaHus,

«OTJIHIHO»
po0eIIoB;
MPEeIyCMOTPEHHBIC YUYEOHBIM IUIAHOM Ha
BBICOKOM Ka4eCTBCHHOM YPOBHE; MPAKTUYCCKUE HABBIKU MPO(HECCHOHATHHOTO
MPUMEHEHHUS] OCBOCHHBIX 3HAHUN COPMUPOBAHEI.

Cpennuii ypoBeHb
«4»

OLICHKY «XOpoI1lI0» 3acClly>KUBacT 06yqafom1/11710;1, IMMPAKTUYCCKU MOJHOCTBIO
OCBOMBIIIHMA 3HaHUs, YMCHUA, KOMIICTCHIIUU U TCOpCTI/I‘ICCKI/Iﬁ Marepual,

(xopormio) y4eOHBIC 3aJlaHUS HE OLICHCHBI MaKCHMAIBHBIM YHCJIOM 0aJllIOB, B OCHOBHOM
c(hopMHUPOBaJ MPAKTUICSCKUAEC HABBIKH.
[Toporossiit OIICHKY «YyHIOBJIETBOPHTEIbHO» 3aCIy)KUBACT OOYYArOIIUKCS, YaCTUYHO C

YpOBeHB «3»

npo6enaMH OCBOMBIIIHI 3HaHHus, YMCHUS, KOMIICTCHIHWU H TeOpeTI/I‘ICCKI/Iﬁ

(ymoBieTBopHTeNb- | MaTepHall, MHOTHE yueOHbIC 3alaHusl JIMOO HE BBHIMONHUI, THOO OHU OIIEHEHBI

HO) YUCIOM Oa/uioB OJIM3KMM K MUHHMAalbHOMY, HEKOTOPBIE MPaKTHYECKUE
HaBBIKH HE CHOPMHUPOBAHEL

MunumanbHbI#| OLICHKY «HEY/IOBIICTBOPHUTEIHLHO» 3aCTyKHBAET 00yJaIOIUHACS, HE OCBOUBIIHNN

YPOBEHBb «2»
(HeynoBieTBOpPU-

3HAHWSL, YMEHHS, KOMIICTCHIIUHN U TEOPETUICCKUI MaTepual, yueOHble 3aJaHus
HE BBIIOJIHWI, IPAKTHYECKHUE HABBIKU HE C(POPMHUPOBAHBIL.

TCJIBbHO

6 YYEBHO-METOAMYECKOE OBECIIEYEHHUE JUCIUIIJIMHbI

6.1. YueOHasi imTeparypa

6.1.1 TuxonoB A.H., Camapckuii A. A. YpaBHeHUs MaTeMaTHuecKOW (U3UKU: YUeOHUK.- 7-€
u3n. Uzn-so «Hayxkay, 1977, - 736 c.

6.1.2 EmennsinoB, B.M. YpaBHeHHs MareMaTHYeCKOW (H3UKH @ MPAKTUKyM MO DEIICHHIO 3a/ad:
*yueOHoe nmocobue st By30B / B. M. EmenbsinoB, E. A. Peibakuna. - CII6. : Jlansa, 2008. - 224c¢. : ui. -
(Yuebnuku juist By30B. CrienuaibHas JuTepaTypa).

6.1.3 Baagumupos, B.C. Ypasuenust MareMatiudeckoil husuku : *yueGHoe mocobue mis By3os / B. C.
Bnagumupos. - M. : Hayka, 1981. - 512c.

6.1.4 JlanreB, I'.W. YpaBHeHUs MareMaTHUeCKON (GU3MKH [DJIESKTPOHHBIE TEKCTOBBIC JaHHBIC]
#yuebnoe mocobue / I'. U. Jlanres, I'. I'. Jlantes. - M. : [b.n.], 2003. - 328 c.

6.1.5TomockokoB, JI.II. YpaBHeHuss MaTeMaTHdyecKol (U3UKU : pEIICHUE 3ajady B cucteme Maple:
yueOHuK st By30B / JI.I1. [omockokoB. - CII0.: [Tutep, 2004. - 539¢. - (Y4eOHUK Ij1s BY30B).

bubnuoreunsiii poHJ] YKOMIUIEKTOBAH MEYaTHBIMHU M3aHUAMHU U3 pacueTa He meHee 0,25
IK3EMILISpa KaXKJIOTO M3 M3JaHHM, YKa3aHHBIX BBIIIE HAa KaKJIOTO0 OOydYaromierocs U3 4ducia
JIUII, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIUIUINHY (MOTYJIb).

6.2. MeToauyecKue yKa3aHus, PEKOMEHIAIUM U IPYrue MaTepuajbl K 3aHATHAM
6.2.31Ipeoopa3oBanue Jlaniaca m ero mpuMeHeHHe [JJIeKTPOHHBIE TEKCTOBBIE JAaHHBIE|: METOI.
yKa3zaHus JuId 00ydJaromuxcs HanpasieHuit noaroroku 01.03.04, 09.03.02,13.03.02, 15.03.02, 15.03.04,
18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus. B 2q4. U.1. / A1 HI'TY; coct.: A.H. Jlobaes, H.M.
Borocnosckas. — J{zepxunck, 2018. — 20 c.
6.2.411peoOpa3oBanue Jlamiaca u ero mpuMeHeHHe|[DJIeKTPOHHBbIE TEKCTOBbIE JaHHbIE]: METOI.
yKazaHus Juisi oOyuwarommxcs Hanpaenenwii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus. B 2u. U.2. / A1 HI'TY; coct.: A.H.
JloGaeB, H.M. borocnosckas.— [[3epxxnnck, 2018. — 22 c.
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6.2.5 PAJbI ®YPBE [JneKkTpoHHBbIE TEKCTOBBbIE€ HaHHbIE|: METOA. yKa3zaHHUS IS OOYYaroIIMXCS
HanpasyeHuid moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
ouHo#t Gopmel o0yuenus / AT HI'TY; coct.: H.M. Borocnosckast. — J3epxxunck, 2018. — 22 c.

6.2.6 Paawl: yueOHoe nocobue yis By3oB / H.M. borocmorckas, A.H. Jlobaes, 1.10. Xapurtonora, C.H.
Bnosun; Hmxkeropoa. ['oc. ya-T um. P. E. Anexceesa. - H.Hosropoa, 2020.-105 c.

6.2.7 JInHeiinble M KBa3WJINMHEHHbIE YPABHEHHSI B YACTHBIX MPOM3BOAHBIX NMepBoro nopsiaka [Texct
U DJICKTPOHHBIC TEKCTOBBIC JAAHHEIC]| : #METOJ. YKa3. K MPAKTUYCCKUM 3aHATUSAM IO JTUCI. "YpaBHECHUS
Matemarndeckoir (muku", "Teopus ympaBienms', "MonenupoBaHHE CHCTEM H IPOLECCOB",
"MatemaTndecKkoe MOAETHUpoBaHue" s 00yJaroMMXCsl HanmpaBiIeHus ToAroToBku Oakamaspos 01.03.04
ouHOM (opmbl 00yueHHS W 1o aucl. "Martematuka" ajisi 0OydYarONIMXCS HANPABICHHN IMOATOTOBKU
baxamaBpor 09.03.02, 15.03.04 Bcex dopm oOyuenus / Coct. A.H. JloGaes, H.M. borocmosckas. -
H.Hosropom, 2021.

6.2.8 DaemenTnl Teopuu nojsi[TekeT U JIEKTPOHHbIE TEKCTOBBLIE JaHHBIE] : METOJA. yKa3aHUS 110
muctiuinHe  «Matematuka» Juis  oOydvaromuxcs Hampasienuii  noaroroku 01.03.04, 09.03.02,
13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obyuenus / AT HI'TY; cocr.:
H.M. borocnogckas, A.H. Jlobaes, 1.10. Xaputonosa.— J[3epxkunck, 2018. — 35 c.

6.2.9Metoaunueckue pexkomennanuu it [ITIC mo opraHu3anuu caMOCTOSATEIBHON pa0OThI CTYJICHTOB IO
TUCIUTUTHHE «Y PaBHEHUS MaTeMaTHIeCKO# (u3nkm» s cTyaeHToB Hanpaiennu 231300 «[Ipuxnagaas
MaTeMaTtuka» mpoduns «MareMaTHdecKkoe MOJISIHPOBAHWE B JKOHOMHUKE W TEXHHKE»; HAIpaBICHUS
100100 «Cepsuc» npoduns «udopmanonnslii cepsruc» ounoit popmel o0ydenus / Coct. A.H. JloGaes.
— H.Hogropog, 2013. — 12 c.

7 UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUAIIJIMHbI

VYueOHBIE  mpomecc TO  JUCHUILIMHE  o0ecrieueH  HEOOXOAWMBIM  KOMIUIEKTOM
JMILIEH3MOHHOTO U CBOOOJHO PacIpOCTPaHAEMOrO IMPOrPaMMHOIO OOECHEUCHHS, B TOM YHUCIIE
OTEYECTBEHHOTO MPOM3BOJACTBA (COCTaB IO AWUCHMIUIMHE ompeneneH B Hacrosmed PIIJ u
MOJUIEKHUT OOHOBIICHHIO MTPH HEOOXOAUMOCTH).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMCIMITIMHA, OTHOCHTCS K TpYMIE TUCHUILIMH, B PaMKaxX KOTOPBIX MPEAIOaracTcs
HCIIOJIB30BaHHUEC I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH KaK BCIIOMOTaTeILHOTO HUHCTPYMCHTA.
NudopManoHHbIe TEXHOJIOTHH MPUMEHSIOTCS B CIIEAYIOIINX HAMPABICHUSIX: IPU TTOATOTOBKE U
oopmiieHHH OTYETOB O JTA0OPATOPHBIX paboTaxX, BHINOJIHEHUH 3aJaHUM ISl CaMOCTOSATEIbHOM
paboTHI.

Tabmuua 8 — [lepedyeHp dEeKTPOHHBIX OMOIHOTEYHBIX CUCTEM

Ne HanmenoBanue OBC Ccblaka k OBC
1 | KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 | Jlans https://e.lanbook.com/

7.2. TlepeyeHb JIMIEH3HOHHOT0O M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
obecrieyeHHusl, B TOM YHCJie 0Te4eCTBEHHOT0 MPOM3BOACTBA, HEOOXOIUMOIO /JIsi OCBOEHHS
AUCHUITIIMHBI

Tabnuua 9 — [IporpamMHoe obecrieueHue

No IIporpammHOe obecrnievueHre, UCToNb3yeMoe B [IporpammuoOe obecrieueHue CBOOOIHOTO
/1 YHHBEPCHUTETE Ha JOTOBOPHOI OCHOBE pacnpocTpaHeHust

1 MicrosoftWindows 10 (mommucka MSDN | Adobe Acrobat Reader
700593597, mnoamucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/

15
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No IIporpammHoOe obecrnievueHre, UCIoIb3yeMoe B [Iporpammuoe obecrnieueHue CBOOOIHOTO

/T YHHUBEPCUTETE HA IOTOBOPHO OCHOBE pacupoCTpaHEHUst
ot 19.12.2011)
3 Koncynbrant [Lnroc PTC Mathcad Express

https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX NMPO(PeCcCHOHATBHBIX 023 TaHHBIX 1 HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B tabnune10 ykazaH nepeueHsb NpoPecCHOHABLHBIX 0a3 TaHHBIX U WHPOPMAIIMOHHBIX CIIPABOYHBIX
CHCTeM, K KOTOPBIM o0ecrieueH 10CcTyn (yAaleHHbIH JOCTYII).

Tabnuna 10 — [epedeHb coBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 TaHHBIX M HHPOPMALTUOHHBIX
CIPAaBOYHBIX CHCTEM

Ne HaumenoBanue npodeccroHanbHOM 0a3bl TaHHBIX, Joctyn k pecypcy (yAalIeHHBIN I0CTYI ¢ YKa3aHUEM
n/m HH(POPMAIMOHHO-CIPABOYHON CHCTEMBI CCBUIKH/TOCTYTI U3 JIOKAJILHOW CETH YHUBEPCUTETA)
1 2 3
1 | Basa IaHHBIX CTAHIAPTOB 1 PErIaMeHTOR https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 [lepeucnp npoeccnonabHAIX 623 JAHHEIX 1 https://cyberpedia.su/21x47c0.html

WHQOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Huctpymentsl u  BeO-pecypchl  aiast  BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus

CrnpaBoyHas IpaBoBas cucrema N
JOCTYI U3 JIOKaJIbHOM CeTH

«Koncynprantllmtoc»

8 OBPA3OBATEJIBHBIE PECYPCBHBI IJ1s1 UHBAJIM/10B U JIUL C OB3

B Ttabmuuel lyka3an mnepedeHb 00pa30BaTENbHBIX PECYPCOB, UMEIOMUX (OPMBI,
aJaNTHPOBaHHbIE K OTPAaHMUYEHUSIM UX 3/10pPOBbS, a TAK)KE CBEACHUSA O HAJIMYHMM CHEIMATIbHBIX
TEXHUYECKUX CPEJICTB 00YUEeHNUsI KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIb30BAHHUS.

Tabmuua 11 — OGpa3oBaTenbHble pecypcehl st HHBaIM10B U i ¢ OB3

No [epeueHb 06pa3oBaTENbHBIX PECYPCOB, CBelleHHs 0 HATMYUU CTIELUATBHBIX TEXHUYECKUX
HpI/ICHOCO6HeHHBIX JJI1 UCTIOJIb30BAHU MHBAJIMAAaMU 1 CpeacTB 06y‘IeHI/I}I KOJIJICKTUBHOT'O U UHAUBUAYAJIBHOT O
mamu ¢ OB3 [0JIb30BaHMS
1 | OBC «KoHCynbTaHT CTYAEHTa» 03BYYKa KHHT M yBEIIMYCHHE MIPUPTA
CIeMAIbHOE MOOHMIIBHOE MIPUIIOKEHHE -
OBbC «Jlanb» vp
2 CHHTE3aTOp PEUYH, KOTOPBIA BOCIPOU3BOAMUT
TEKCTHI KHUT' U MEHIO HaBUTallu{
3 | OBC «lOpaiit» BepCHsl IS CIA0OBHISAIITUX

Cornacno ®enepanbHoMy 3akoHy 00 oOpazoBanuu 273-03 ot 29.12.2012 r. cr. 79, n.8
"l[IpodeccuonanpbHoe oOydyeHne u  TpodeccHoHambHOE 00pa3oBaHUE  OOyYAIONMIUXCS  C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbsSI OCYILECTBIISIIOTCS Ha OCHOBE 00pa3oBaTeIbHbIX
IporpaMM, aJanTHPOBAHHBIX MPH HEOOXOAMMOCTH [UIsi oOydeHHUs YKa3aHHBIX oOydaromuxcs'.
AOII pazpabaTbiBaeTCsl MO KaX/10i HANPaBIEHHOCTU MPH HAJIMYUM 3asBJICHUN OT 00y4aromuxcs,
SIBIISTIOIIMXCSI MHBaTTMAaMu Wik unaMu ¢ OB3 1 u3bsIBUBIINX jKenaHue 00 00ydeHUH 110 JaHHOMY
TUIy 00pa30BaTeNbHBIX IPOTPAMM.
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9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME, HEOBXOJIMNMOE JJIsA

OCYUWECTBJIEHUSA OBPA3OBATEJIBHOT'O HPOLECCA o
JAUCHUIIVIMHE
Y4eOHblC ayAWTOpPWHM s TPOBEACHHS 3aHATHH TIO0  JUCIHUIUIMHE, OCHAIICHBI

000pyIOBaHNEM U TEXHUYECKUMHU CPEICTBAMU OOYUCHHS.
B tabnuue 12 nepeuncieHs:

- y4eOHbBIC ayJIMTOPHH IS TIPOBEICHUS YUCOHBIX 3aHSATHN, OCHAIIICHHBIE 000PYI0BaHUEM
U TEXHUYCCKUMU CPEACTBAMU OOYUCHHUS;
- TIOMEIICHUS I CaMOCTOSTENHHOW paboThl OOYYaIOIMIUXCS, KOTOpPHIE OCHAIICHBI
KOMIBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOJKIKOYEHUSI K ceth «HHTepHeT» U
obecrieueHreM JIOCTYIIa B 3JEKTPOHHYIO MH(MOpMAIMOHHO-00pa3oBaTenbHy0 cpeny TN

HITY.

Tabmuua 12 — OcHaeHHOCTh ayAUTOPUI U TOMEIICHUH JIUIsl CAMOCTOATENBHOM paboThI

oOydaronmxcs 0 JUCIHUILUINHE

Ne HaunmenoBanme
ayIUTOPUH U MOMEILECHUN
JUISL CAMOCTOSITEIbHOM
paboTHI

OCHaIIEHHOCTb ayAUTOPUI
MOMEILEHNUH U IIOMEIIEHUN I
CaMOCTOSTENIEHON pabOTHI

[NepeyeHb JTUIEH3UOHHOTO TPOTPAMMHOTO
obecIieueHusl.
PexBU3UTHI TOATBEPXKIAIOIIETO TOKYMEHTA

1 1433A Ayaurtopus ans
JIEKLIUOHHBIX U
NPAKTUYECKHUX 3aHATHIA
Huxeroponckas o6i1., T.
H3epxxuHcK, yiI.
laitpapa, 0. 49

Komrekt neMoHCTpalinoHHOTO
obopymoBaHUs:

IIK, ¢ BeIXom0M Ha
MYJIbTUMEIUUHBIN IPOEKTOp, Ha
0a3ze Intel Pentium G4560 3.5
I'r, 4 1'6 O3V, monwuTop 20° —
L.

MynbTUMEIUHHBII IPOEKTOP
Epson- 1 mr;

OxpaH — 1 mrT.

* MicrosoftWindows 10 Tomarrssist
(mocraBka c I1K)

* LibreOffice 6.1.2.1. (cBob6omuoe I10)
* Foxit Reader (cBob6oaHoe [10);

* 7-zip nins Windows (cBobomaoe I10)

2 1234
HayuHo-TexHuueckas
oubnuoreka AITN
HI'TY, cryaenueckuit
YUTaJIbHBINA 34T,
Hwuxeroponckas o6i1., T.
J3epKUHCK, yII.
laiimapa, 1. 49

Komriekt 1eMoHCTpalinOHHOTO
00opyI0BaHUS:

IIK, ¢ BeIXo10M Ha
MyJIbTUMEIUUHBIN IPOEKTOP, Ha
0a3ze Intel Pentium G4560 3.5
I'r, 4 1'6 O3Y, monwuTop 20° —
1.

MynbTUMEIUHHBII TPOEKTOP
Epson- 1 mr;

OxpaH — | mrT.;

Habop y4ueOHO-HarIsIHbIX
oCco0uit

* MicrosoftWindows 10 Tomamrssist
(mocraBka c I1K)

* LibreOffice 6.1.2.1. (cBo6oamoe T10)
* Foxit Reader (cBoGoaHoe [10);
 7-zip nins Windows (cBobomuoe I10)

3 1443a xoMIIBIOTEPHBIN
KJ1acc - MOMEIIEHUE AJIs
CPC, xypcoBoro
MPOEKTHPOBAHMUSI
(BBITIOJTHEHUS KYPCOBBIX
pabor), Hmkeropoackas
0011., T. JI3ep>KUHCK, yII.
laitnapa, 1. 49

* TIK na 6ase IntelCeleron 2.67
[T, 2 I'6 O3Y, monuTtop Acer
17’ — 4 mr.

IIK moakIro4YeHsl K CeTH
«HTEpHET» N 00ECTIEUHBAIOT
JIOCTYTI B 3JICKTPOHHYIO
UHPOPMAIMOHHO-
00pa3oBaTeNbHYIO CpeLy
YHUBEPCUTETA

* Microsoft Windows 7 (mmoammucka
DreamSpark Premium)

* Apache OpenOffice 4.1.8 (cBoGoaHoe
1O);

* Mozilla Firefox (ceo6oanoe T10);

» Adobe Acrobat Reader (cBo6oaHOE
110);

* 7-zip ms Windows (ceo6oamoe I10);
* Koncynsrantllmroc (I'TIZ Ne
0332100025418000079 ot 21.12.2018);
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10 METOAUMYECKHE PEKOMEHJALIMU OBYYAIOIIUMCA 110 OCBOEHHIO
JUCIUIIVINHBI

10.1. O0mme ™MeToaAMYECKHME PEKOMEHJANMU ISl O0yYAIIMXCH 10 OCBOEHHIO
AUCHHUILIMHBI, 00pa30oBaTe/bHbIe TEXHOJIOTUH

JucuuruiiHa — peanu3yercsi MOCPEACTBOM — IMPOBEACHUS  KOHTAKTHOW  paboOThl ¢
oOyuaromuMucs (BKJI04as MpOBEICHHE TEKYILIEro KOHTPOJIS YCIIEBaEMOCTH), CAMOCTOSITEIbHON
paboThI 00YYAIOUIMXCS U TPOMEKYTOUHOM aTTECTAIHH.

KonrakTHas palota: ayauTopHasi, BHEAyAUTOpHas, a TaKXe MOXET MPOBOIAUTHCA B
AJIEKTPOHHON MHPOPMAITMOHHO-00pa3oBaTenbHOM cpeae yauBepcutera (manee - OM1OC).

[lpenonaBanve  OTUCHMIUIMHBI ~ BEAETCS C  IPUMEHEHHEM  CIEAYIOUIMX  BHJOB
00pa30BaTeNbHbIX TEXHOJIOTUM:

- 3HAKOMCTBO ¢ MaTepuanamu Jekiui B cpene MOODLE;

- IPOBE/ICHUE KOHCYIbTallMi B KOH(pepeHusx Zoom,

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

[Tpu mpenoiaBaHNK TUCIUIUIMHEI « Y paBHEHHSI MATEMAaTUIECKON (PU3UKN, UCTIOIB3YIOTCS
COBpEMEHHbIe  00pa30BaTe/IbHbIE  TEXHOJOIMM, IO3BOJISIOIIME  IOBBICUTH  AKTHBHOCTb
00yJaromuxcs Mpu OCBOCHUH MaTepuaia Kypca u MpeI0CTaBUTh UM BO3MOXKHOCTH d(PPEKTHBHO
peaIn30BaTh 4achl CAMOCTOSATEIIbHOM PabOTHI.

Bech nekMoHHBII MaTepuan Kypca COpOBOXKIACTCS KOMITBIOTEPHBIMU MPE3CHTALUSIMH, B
KOTOPbIX HAIJIAJHO TPENOJHOCUTCS MaTepuaj pasjIMdHbIX pa3JesioB Kypca, 4YTO Jaer
BO3MOXHOCTh OOCY/AWUTH MaTepuai ¢ 00ydJarolIMMHUCS BO BPeMs YTCHUS JICKIIMH, aKTHBHUPOBATh
UX JEATeNbHOCTb IIPU OCBOCHUHU MaTepuana. MaTtepuainsl JeKIUH B BUIE CIaill0B HaxoAsTCs B
cBobogHoM noctyne B cucteme MOODLE u moryT OBITh MONYyYEHBI J0 YTCHHUS JIEKUUH U
IpopaboTaHbl 00YYAIOIIUMHUCS B XO€ CAMOCTOSATEIbHOM padoThI.

Ha nexmusx,1abopaTopHbIX M MPAKTUYECKUX 3aHATHUAX PEATU3yIOTCS HHTEPAKTHBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCS BONPOCHI M OOCYXXAEHHUS, MCIOJb3YyeTCs JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TMOJXO/A, TEXHOJOTHs pabOThl B MalbIX TpyNmnax, 4YTO TO3BOJSET
o0yyaromuMcsi NMpOosSBUTh ce0si, MOJyYUTh HAaBBIKM CAaMOCTOATENBHOTO M3Y4EHHUs Marepuaia,
BBIPOBHATH YPOBEHb 3HAHHH B TPYTITIE.

Bce Bompochl, BO3HMKIIHE HpPU CAaMOCTOATENBbHOM paboTe Hajx JIOMAIIHUM 3a/laHUeM,
opoOHO pa30MpParOTCsl HA MPAKTHUYECKUX 3aHIATUAX M JIEKIUAX. [IpoBOIsITCS MHIMBUIYaTbHBIE
U TPYIIOBbIE KOHCYJbTALMUM C HCHOJIb30BAHMEM KakK BCTped ¢ OOYyYarolMMHUCS, TaKk U
COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHI (3JIEKTPOHHAsI o4Ta, Z00m).

WMHnnuupyercst akTUBHOCTh OOYYaIOLIMXCS, MOOLIPSIETCS 3aJjaHue JIObIX BOIPOCOB IO
MaTtepuainy, TPaKTHKYeTCS WHAMBHIYaJbHBI OTBET Ha BONPOCH  OOydaromerocs,
PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEIbHOTO YCBOEGHHUSI MaTepuallia B 3aBUCUMOCTHU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlis olleHKM 3HaHUM, YMEHUH, HaBBIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH KOMIIETEHIMH
NpUMEHSIeTCs OaJUTBHO-PEUTHHTOBAS CHCTEMa KOHTPOJIS U OIIEHKH yCIIEBAEMOCTH O0YYarOIUXCs
B IIPOIIECCE TEKYILEro KOHTPOJIS.

[TIpomexxyTouHasi aTTecTanysi TPOBOIUTCS B (opMe »HK3aMeHa C YYEeTOM TeKylIeh
yCIIEBaEMOCTH.

Pe3yabTaTr 00yuyeHusi cunuTaercs c(pOpMHPOBAHHBIM HA MOBBILICHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEP)KaHUE Kypca OCBOGHO TMOJHOCThIO. IIpum yCTHBIX coOeceqoBaHUsX
00yJaromuicsi MCYepIBIBAIONIE, TOCIEOBATEIFHO, YeTKO M JIOTUYECKH H3JaraeT y4eOHBIN
MaTepHuali; CBOOOIHO CIpaBiIsI€TCsl € 3ajadyaMH, BONPOCAMU M JIPYTUMH BHJIAMH 3aJlaHHH,
UCTIONB3YET B OTBETE JONOJHHUTENBHBIM MaTepual. Bce mpemycMoTpeHHBIE paboueil ydeOHOi
OporpaMMOIl  3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUIMH,
oOydaromuiics  CHocoOE€H  aHAJIM3UPOBaTh  IOJYYEHHbIE  pEe3yibTaTbl,  IPOSBISAET
CaMOCTOSITENIbHOCTh TIPY BBIIOJTHEHUH 33aHUH.
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Pesyabrar 00ydeHusi cuutaercsi c(pOpMHUPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COJep’)KaHue Kypca B OCHOBHOM OCBOCHO. llpu ycTHBIX cobecemoBaHHIX
oOydaromuiicss mocae0BaTeIbHO U3JIaraeT y4yeOHbIN MaTepuall; MpH 3aTPyAHEHUAX CrocoOeH
1I0CJIE€ HABOJAIUX BOIIPOCOB MPOJOJIKUTH O0CYKIEHHUE, CIIPABIISIETCS C 3aJjauaMu, BOIPOCaMH U
JIPYTMMH BHJIaMU 3aJlaHUl, TpeOyIOIUX MPUMEHEHHs 3HaHHI; Bce NMpeayCcMOTpeHHbIe padoueit
y‘-IG6HOﬁ HpOI‘paMMOf/’I 3aaHus BBIIIOJIHCHBI B COOTBCTCTBHUU C YCTAHOBJICHHBIMHA Tpe6OBaHI/I$IMI/I,
oOydaromuiics  cnocoOeH  aHAJIW3UpPOBATh  MOJIYYEHHbIE  PE3yJbTaThl;  IPOSBISAET
CaMOCTOATCIIBHOCTD ITPU BBINIOJIHCHUUN 3aI[aHI/II>'I

Pe3yabTar oOyueHHsI CUHMTAeTCsi HeCc()OPMHPOBAHHBIM, €CIIM OOYyYaIOIIUKCA TIPH
BBITOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHUN y4eOHOro MarepHala, JOMyCKaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBINOJNHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
H€O6XOI[I/IMBIX YMCHHﬁ, Ka4ue€CTBO BBIITIOJTHCHHBIX 3aﬂaHHﬁ HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSIM, KaueCTBO HUX BBIIIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX MO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET J0 IOPOTOBOMY YPOBHIO.

10.2. Metoanueckue yKkazaHusi AJisl 3AaHATHH JEKIIMOHHOI0 THIIA

JIeKIMOHHBIN KypcC MPEANoIaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOro IIaHa. B Xoje JEKIIMOHHBIX 3aHSATUN PACKPBIBAIOTCS 0a30BbIE BOIPOCHI B
paMKax KaKJIOH TeMbl JUCHHUIUIMHBI (Tabyimma 4). O003HA4YarOTCs KIIFOYEBBIC ACIEKThI TEM, a
TaK)Ke JICTAOTCS AaKICHTHI HAa HauOoJiee CII0KHBIE M BaXKHBIC ITOJOXKCHUS H3y4aeMOro
MaTepuaia. Marepuaibl JEKIUil SABISIOTCS OMOPHOM OCHOBOM JJISl MOATOTOBKH O0YUaIOLIUXCs K
MPaKTUYECKUM 3aHSATUSM M BBINOJTHEHUS 3aJaHUN CaMOCTOSATEIBLHON paboThl, a Takke K
MEPONPUATHSIM TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U TPOMEXKYTOUHOM aTTecTallud IO
JUCILIUILINHE.

10.3. Meroanyeckne yKa3aHHsl 10 OCBOEHHMIO [MCHUIIMHBI HA NPAKTHYECKHX
3AHATHAX

[ToAroToBKy K KaXXIOMy HpPaKTHUYECKOMY 3aHSITHIO OOydaroluiicsi JOJKEH HadaThb C
O3HAaKOMJIEHHSI C PEKOMEHIyeMol JuTepaTypoit (tabsuua 4), KoTopas OTpakaeT COJep)KaHHe
npeioxkeHHoW TeMbl. Kakaas caMOCTOSTENIbHO BBINOJIHEHHAs paboTa MO WHIMBUIYaJbHOMY
BapHaHTY IOUIEKUT MPOBEPKE MPENOJABATEIIEM.

10.4.MeToanueckue YKa3aHHUsi MO OCBOEHHMIO JUCHHMIUVIMHBI Ha Ja0opaTOPHBIX
padorax

[Tpu onieHMBaHUM J1TaOOPATOPHBIX PaOOT YUUTHIBAETCS CIETYIOIIEE:

- KauecTBO BBINOJHEHUS pacyeToB M CTENEHb COOTBETCTBHS pE3YJIbTAaTOB pabOTHI
3a/laHHbIM TPeOOBaHUSIM;

- 11€J1eC000Pa3HOCTh MCIIOIb30BaHUS U3YUYEHHBIX METOIOB;

- KQUeCTBO KOMMEHTApHEB K PELICHHUIO.

10.5. MeToanyeckue yKa3aHHs M0 CAMOCTOSITEJILHOI padoTe 00yJalOIIUXCH

CamocTrosTenbHass pabora oOecreunBaeT MOJATOTOBKY OOy4aromMxcs K ayJAuTOPHBIM
3aHATHSIM U MEPONPHUATUSAM TEKYIIErOo KOHTPOJIS U MPOMEKYTOUHON aTTECTAlMH 110 U3y4aeMon
JUCHUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIIOTCS B AKTUBHOCTH OOYYaOIIMXCS Ha
3aHATUSAX U B KAYECTBE BBIIOJHEHHBIX 33JaHUH U CAMOCTOSTENILHOW paboThl U Apyrux (hopm
TEKYIIET0 KOHTPOJIS.

[Tpy BBIMONHEHUM 3aJaHUM TSI CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUaOB JEKIMM IO KaXIOH NPOHIEHHOM TeMe, a TaKKe H3yYeHHE pPEKOMEHIyeMOU
JUTEpaTyphl, IpecTaBIeHHON B Paznene 6.

B nporuecce camoctosTenbHON pabOThl MPH M3YYEHUU AUCLUUILIIMHBI 00y4YarolUecs: MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJAUTOPHUIX Il CAMOCTOSTENILHOW PabOThI
(Tabnuna 12). B ayIUTOpUSX ~ UMeeTcsl  JOCTyn  4Yepe3  MHGPOPMAIUMOHHO-
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TEJIEKOMMYHHUKAIIMOHHYIO ceTh « THTepHET» K AIIEKTPOHHOH MH()OPMAIMOHHO-00pa30BaTEIbHOM
cpene ynaumBepcuteta (OUOC) wu osnexktpoHHoit Oubnmoreunoit cucreme (OBbC), rme B
AJIGKTPOHHOM BHJIE PACIIOJIAralOTCsl YYEeOHbIE W y4EOHO-METOJIUYECKHE MAaTepUalbl, KOTOpPbIC
MOTYT OBITh UCIIOJIb30BAHBI JIJISl CAMOCTOSATEIHHON PA0OTHI IPU U3YYCHUN AUCIUILTUHBL.

11 OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

11.1. TunoBble KOHTPOJIbHbIEC 3aJaHMsl WIH MHbIE MaTepPHAJIbl, HEOOXOAUMbIE JIs
OLlEHKM 3HAHUI, yYMeHMil, HABbIKOB M (WJM) ONBITA B XO0J€ TeKYLIero KOHTPOJIs
ycneBaeMoCTH

Jns  Tekymero KOHTPOJS 3HAHUW  oOydarommxcs 110  JUCHUIIMHE IPOBOJIMTCS
KOMILIEKCHAsl OIleHKA 3HAHUI, BKIIFOYAIOIIAs

- MPOBEJICHUE KOHTPOJBHBIX PaboT;

- BBINIOJTHEHUE 3aJJaHUM ISl CAMOCTOSITEILHOM paboThI;

1.1.1. TunoBble 3a1aHUsA 1JI1 KOHTPOJBHBIX PadoT

KonTponbhast padora Ne 1
OmnpenenuTs THIT ypaBHEHHS BTOPOTO MOPSIIKA M IPUBECTH €r0 K KAHOHUYECKOMY BULY
o°u 4 o’u  _ou éu

1. y‘i‘ axay+5y+&—u=0
ou o%u ou .du
2 y—3aay—4y+25+zu=o
X
o°u o°u o’y ou du
3. —+4 td—+—+—=
oxE oxoy oyt ox oy
2 2 2
4. %w;;flo%—a—“w:o
X
o°u o°u ou _du
5., +4 28 398 5N au=0

o oxdy oy’ ox

KonrtponsHas padora Ne 2
1. Pemuth ypaBHEHUE
2 2
9U_49Y  g<xs<51t>0,
ot OX
yIOBJIETBOPSIONIEE TPAHUYHBIM M HAYaJ IbHBIM YCIIOBHSIM
u(o,t) =u(5,t) =0,

2X, 0<x<3
u(x,0) =
3(5—x), 3<x<5,
ou(x,0) _
ot

2. HaiiTu pemieHue ypaBHEHHs! TEIUIONPOBOAHOCTH

ou o4

—=9—, 0<x<21t>0,

ot OX
y'I[OBJ'ICTBOpHIOH_lee FpaHI/I‘-IHBIM 1 HaAaYaJIbHBIM yCJ'IOBI/IHM
u(0,t) =u(2,t) =0,

0.
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2 <x<
u(x.0) = X, 0<x<],
(2-x), 1<x<2,

3. Haiitu perienne ypaBHEHUS TEIUIONPOBOIHOCTH,
a_,0u
ot ox*
YAOBJIETBOPSIOLIEE HAYAIbHBIM U TPAHUYHBIM YCIIOBUSAM
u(0,t) =u(Lt) =0,

1.,
u(x,0) = EX’ 0<x<2,
(4-x), 2<x<4,

4. HaiiTu perieHrie BOJTHOBOTO YpaBHEHHUs

0<x<1t>0,

2 2
9U_g9U  gcxs<7t>0,
ot OX
YAOBJICTBOPAOIICC HAYAJIbHBIM U I'PAHUYHBIM YCJIIOBUAM
4x, 0<x<3
u(x,0) =
3(7-x), 3<x<7,
ou(x,0) Iy
ot

11.1.2TunoBble 3a1aHUSAAJSA J1a00PATOPHBIX PA0OTOOYHAIOUINXCS 0UHOI (opMBI

JlabopaTtopHnas pabota Nel
2 2 2
1.a—l:+4 ou +58—l:+a—u—u:0
OX oxoy  oy® oX
2 2 2
280U _gdU ,0U M 5 _g

ox> oxoy oy’
JlaGopatopHas pabota Ne2
2 2
1. TU_ 42U g<x<5ts0,
ot OX
u(o,t) =u(5,t) =0,
2X, 0<x<3
u(x,0) =
3(5—x), 3<x<5,

JlaGopaTtopHnast pabota No3
HaiiTu pernenue ypaBHeHHUs TEIUIONPOBOIHOCTH,
ou  o°u
—=4—, 0<x<81t>0,
ot OX
u(0,t) =u(8,t) =0,

0,25x*, 0<x<4,
u(x,0) =

(8—x), 4<x<8,
JlaGopatopHas pabora Ned

Pemnts 3amauy Aupuxie 1iis ypasHenus Jlaruiaca B ossipHON cucTeMe KOOpMHAT
METOZOM pa3eNICHUs ePEMEHHBIX

Au=0, O<r<4,
u(4,p) =—¢° + 3.
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11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI WM HHbIe MaTepHaJibl, HeOOXOAMMBbIe IJs
OLIEHKH 3HAHW, YMeHHUIi, HABBIKOB U (WJIM) ONBITA B X0/Ie MPOMEKYTOYHOI aTTecTallMu MO
AUCHUILINHE

11.2.1. TunoBble NPaAKTHYECKHE 32JAHUS K IK3aMEHY:
1. ITpuBectu Kk KaHOHI/I‘-IeCKOMy BUIY U PELIUTL YPAaBHECHUE

zazgo 3§0 23§0 o o9 _
3X 53 Waxay Zyay 3Xax+2yay 0

2. OmpenenuTh TUIl ypaBHEHUSI BTOPOTO MOPSIIKA U IPUBECTH €r0 K KAHOHUYECKOMY BHUY

o 3 o°u ou . ou

> —4— 2—+2u=0
OX oxoy oy’ oy
3. Pemuth ypaBHEHHE

2 2
U _49Y  g<xs<51t>0,
ot? OX

YAOBJIETBOPSIOLIEE TPAHUYHBIM U HAYaJIbHBIM YCJIOBUSAM
u(o,t) =u(5,t) =0,
2X, 0<x<3,

u(x,0) =

3(5-x), 3<x<5
4. Peuth ypaBHEHHE
ou o
—=9—,
ot OX
YAOBJIETBOPSIOLIEE TPAHUYHBIM U HAYaJIbHBIM YCJIOBUSM

u(0,t) =u(2,t) =0,

2 <x<
u(x,0)={ X, 0<x<],

0<x<2,t>0,

(2-x), 1<x<2,
5.Haiitn o6mee pewenne ypasrenns U(x,y), (x,¥) € R2.

a)4xUyy, — 3Uy, = 0;

6.Haiitu o6uiee penrenue ypasaeHus U (X, V), IPUBEIs €ro K KAHOHHIECKOMY BHY:
AUyy — Uy, +2Uyy, = 0;
0) Uyy — Uyy T+ 2Uyy = 0;

7. Haittu xapakrepuctuky ypasrenus, (X,y) € R2.

2 2 _

a) 3X Uy, + nyuxy — Y Uyy = YUy
0) XUy, — XUy, + YU, = 0;

B) Uy — 4Uyy + 3Uyy, = 0;
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8. Pernenune ypaBHeHHUs THIIEpOOIMUECKOro THma BR?

81 {Qut = Au,
T lule=o = ()%
Upy =0
82 {Ulx=y =2y,
uxlxzy = 1,'

9. Pemnts cremyromue 3agaun s (X,t) BR 2 (t>0):

9.1 {Qut = Au,
" ule=o = (2)%

9.2 {ut = 4.*}.1;: .
u|t—g = sinx + siny;
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