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1. Heau 1 3axa4M 0CBOECHHUS JHCIHIIIHHBI

Iesn ocBoeHUSs UCHUTUTHHBI « CIIeHATbHBIE pa3/Ie/Tbl MATEMATHKH» COCTOUT B CIIOCOOHOCTH:

- J1aTh Ka4E€CTBEHHBIE MATEMAaTHYECKUE U €CTECTBEHHO-HAYYHbIE 3HAHHS, BOCTPEOOBAHHBIE
00IIIECTBOM;

- NOArOTOBHUTH OakajaBpa K yCHEHIHOH pabore B cdepe HaydyHOH HEATETBHOCTH HA OCHOBE
FapMOHHMYHOIO COYETaHHUs Hay4IHOH, QyHIaMEHTATbHON U MPOdECCHOHAIBHON MOATOTOBKH KaIPOB;

- CO3/1aTh YCJIOBMS JUIS OBJIAJICHUS] YHUBEPCAIIBHBIMU M IIPEIMETHO-CIICIHATM3UPOBAHHBIMU
KOMIIETEHIIUSAMHU, CIOCOOCTBYIOIIMMH €r0 COLUAIBHOH MOOHJIBHOCTH W YCTOWYHBOCTH HA PBIHKE
TpyAaa,

- cpopMHpPOBATE COLHATBHO-THYHOCTHBIE KAYECTBA BBITYCKHUKOB: I€JI€YCTPEMIIEHHOCTD,
OpPraHM30BaHHOCTb, TPYAOJOOHME, KOMMYHHKAOCIbHOCTh, YMEHHE paboTaTh B KOJUIEKTHUBE, OTBET-
CTBEHHOCTb 33 KOHEYHBIH pe3yapTaT cBoed NMpodecCHOHATBHON NeATeNbHOCTH, IPaXkIaHCTBEHHOCTD,
TOJIEPAHTHOCTD; TIOBBIIEHUE UX 00IIEH KyJIbTYpPhI, CIIOCOOHOCTH CaMOCTOSITEIBHO TIPUOGPE-

TaTh U IPUMEHSTH HOBBIC 3HAHUS U YMEHHUS.

- JlaTh COBPEMEHHBIE TEOPETHYECKUE 3HAHUS B 00nacTu audQepeHIHATBHBIX YpaBHEHHH U
YPaBHEHUH MaTeMaTH4YeCKON (PU3MKHU; IPAKTUYECKUE HABBIKU B PEIICHUH U MCCIIEIOBAHUN OCHOBHBIX
THIIOB OOBIKHOBEHHBIX IM(P(EpeHIMaIbHbIX YPAaBHEHHH, YPaBHEHHH B YaCTHBIX IPOHM3BOIHBIX;
O3HaKOMHUTb CTYJEHTOB C HAYaJIbHBIMH HaBBIKAMH MaT€MaTHYECKOT0 MOICTHPOBAHHS.

3agayamMu JUCLMITIMHBI SBJISIFOTCS:

- nath oOyyarouumcest 6a30Bble 3HaHUS 110 OCHOBHBIM pa3/ie/iaM TEOPUH 0OBIKHOBEHHBIX
I dpeHIMaTbHBIX YPaBHEHH 1 YpaBHEHHI MaTeMaTHYECKON QU3HUKH;
- HaY4YWThb NPOCTEHIIMM aHAJTUTHIECKUM METOJaM pelLIeHHUs OOBIKHOBEHHBIX AU (epeHIIHaTbHEIX

YPaBHEHUH U ypaBHEHHH MaTeMaTUYECKOH PU3HKH;

- Hay4WTb CTYJECHTOB IIPUMEHATH METO/IbI OOBIKHOBEHHBIX AU PepeHIIHaTbHBIX

- YpaBHEHMH M ypaBHEHHWH MaTeMaTH4YeCKOH (GU3UKHU ISl TIOCTPOCHHUSI MAaTEeMAaTHYECKHX
MoOJIeJIeN peaJIbHbIX IIPOLIECCOB U SBJICHUH;

- JaTh MpeJCTaBeHHe 00 UCTOIB30BaHUM AU((PEpEeHIHATBHBIX YypaBHEHHI 1 YpaBHEHHI
MaTeMaTH4YeCKON (QU3UKM U1 MATEMaTHYEeCKOTO MOJETUPOBAHHUS PA3IMYHBIX SIBJICHHI,a TAKKE MPU
peLIeHUH MPO(ecCHOHATBHBIX MPOOIIEM.

2. Mecto qucunniaunasl B crpykrype OIl mo HanpaBJ/IeHHIO OATOTOBKH

Jlucuummba «CrnenuajibHble pa3fesibl MaTeMaTHKH» OTHOCHUTCS K BapUAaTHBHOW YacTH
MaTeMaTU4YeCKOr0 M ECTECTBEHHOHAYYHOTO LHMKJIA JUCHUIUIMH y4eOHOro IIIaHa HaIpaBJICHUS
«Hedrerazopoe neno». M3yuenue nqaHHON NUCHUILUIMHEI Oa3upyeTcsl Ha 3HAHHUSIX CTYAEHTAMH OOLIMX
KypcOB JIMHEHHON anreOpbl, MaTeMaTH4YeCKOro aHaiu3a, TEOpHH (YHKIUH KOMILIEKCHOrO
IIEPEMEHHOTO.

3HaHuU, MOJTyYEeHHBIE 110 OCBOCHHIO AMCLUMIUINHbI, HEOOXOAMMBI AJIsl H3Y4YeHUs JUCLUIIIHH:
¢u3KKa, YUCIIEHHBIE METO/BI, CITyYaiHbIe MPOLIECCH U TEOPHsl MACCOBOT0 0OCITYKHBaHHMS, METOIBI
BBIYHCIIMTENILHOM MATEMATHKH.

3. Komnerenuuun ody4armerocsi, fopmupyemMsbie B pe3y/ibTaTe 0CBOCHHS AHCHUIIIMHBI

[Tpouecc n3yueHus: TUCUUILUIMHBI HAIIPABJICH Ha GOpMHUpPOBaHKE CIIEIYIONIeH KOMIIETEeHIIUH:

e CrMOCOOHOCTBIO MHPUMEHSATh CHCTEMY (YHIAMEHTAJbHBIX 3HAHUH (MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, WH)KEHEPHBIX MW AKOHOMHYECKHX) JUIS HICHTU(DUKAIUH, (OPMYIHPOBAHUS H
pELlIeHUs] TeXHWYECKMX M TEXHOJOIMYecKHX IpolbjseM B 00JacTH TEXHOJIOTUHM, OpraHU3alluy,
TUITAHUPOBAHUS M YIPABJICHHUS TEXHUYECKOM M KOMMEPUYECKOH IKCILTyaTallUel TPaHCIOPTHBIX CHCTEM
(OIIK-3).

B pe3ysbrare u3y4eHus JUCIHUILIHHBI CTYIEHT JOJDKEH:



3HaTL OCHOBHbIC IIOHATHS MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX, WHKCHEPHbIX K
9KOHOMHUYECKUX TUCITHILINH

Ymers  ucnomb3oBath  cucTeMy — (DyHIAMEHTANBHBIX — 3HAHHM  (MaTeMaTHYECKHX,
CCTCCTBCHHOHAYYHBIX, MHXKEHEPHBIX U 9KOHOMHYECKHX) U HIACHTUDHKAIMHU, HOPMYIMPOBAHUS H
PELICHHS TEXHUYECKHUX U TEXHOJIOTHYECKUX MPOoOIIeM B podeccHOoHaIbHOM AeSTeTbHOCTH.

Biazers criocoGHOCTBIO MPUMEHATH CHCTeMY (yHIAMEHTANbHBIX 3HAHHH (MAaTEMaTHYECKHX,
CCTCCTBCHHOHAYYHBIX, HH)KCHEPHBIX W 9KOHOMHYECKHX) Ul MIACHTUDHKAIUH, HOPMYIUPOBAHHUS W
PCILICHUS TEXHMUYECKMX M TEXHOJOTHYECKHX IIpoOJIeM B 0ONACTH TEXHOJOTHMH, OpraHH3allHH,
MTTAHUPOBAHHUS M YIIPABJICHUS TEXHHYECKON U KOMMEPYECKOH SKCILTyaTaluel TPaHCIIOPTHEIX CHCTEM.

4. O0beM IMCHMIUIHHBI H BHIBI y4e0HOI pa6oThl. O6mas TPyA0eMKOCTb AMCHHILTHHbI

4.1. O6bem TUCHHIIHHBL B BHBI y4eGHOii paGoThl M0 04HOI (opme o0y4eHus.
O0mas TpyA0eMKOCTh AHCHHILIMHBI COCTABJISAET 2 3a4eTHBIE e HHHIbI (72 yaca).

Bup yue6Hoii paborsl Bcero Cemectp
4acoB/3.e. 5

AyIHTOpHBIE 3aHATHS (BCEro) 34,25/0,95 34,25/0,95
B tom uncre:
Jlexuuu (JI) 17/0,5 17/0,5
IIpaktuueckue 3austus (I13)
Cemunapsi (C) - -
Jla6oparopusie pabotsl (JIP) 17/0,5 17/0,5
KonrakTtHas paGora B nepros arrectanuu (KPAT)
CamocrosTenpHas paboTa 1o pyKOBOJICTBOM 0.25/0.6 0.25/0.6
npernogasarens (CPIT) ’ i ’ ’
CamocrositesibHas pabora cryaenros (CPC) (Bcero) 37,75/1,04 37,75/1,04
B tom umce:
KypcoBoii mpoekrt (pabora) - -
KonTposbHbIe paboTh 20 20
CocTaBiieHHe MIaHa-KOHCIIEKTA 10 10
[Ton6op u aHamM3 nprMepoB 7,75 7,75
Kourpoas - -
®opma IpOMEKYTOUHOM aTTeCTAlMU: 3a4eT, —
DK3aMeH
O6mast Tpy10eMKOCTD 72/ 72/2

4.2. O0beM TUCHMILUIMHBI H BHIBI y4e0HOI paGoThl 10 3204H0il hopme 06yueHus.
OO6was TPy10eMKOCTh JHCHHILIHHBI COCTABJISIET 2 3a49eTHBIE eAMHANbI (72 aca).

Buj yue6Hoit padoTel Bcero Cemectp
4acoB/3.e. 6

AyauTOpHbIE 3aHATHS (BCero) 8,25/0,2 8,25/0,2
B tom uncre:
Jlexuuu (JI) 4/0,1 4/0,1
ITpakTrueckue 3anstus (I13)
Cemunapsi (C)
JIaGopatopuslie paGots! (JIP) 4/0,1 4/0,1
KonTakTtHas pabora B nepuoj arrectanuu (KPAT) 0,25/0,6 0,25/0,6
CamocrosTenbHas paboTa o1 pyKoBOJACTBOM
npenoxaasates (CPIT)




CamocrosiTesibHasi pabora cryaento (CPC) (Bcero) 60/1,7 60/1,7
B Tom uucrne:
KypcoBoii mpoexT (paboTa)
KoHTposbHbIE pabOTHI 20 20
CocrapiieHHE TUIAHA-KOHCIIEKTa 20 20
[Ton0op 1 aHaIu3 IPUMEPOB 20 20
Kourpoasn 3,75/0,1 3,75/0,1
dopma IPOMEKYTOUHON aTTECTAIIUH: 3a4der
O06mas Tpy10eMKOCTb (1achbl/3.e) 7272 7272
5. CTpyKTypa H coepKaHHe THCUHIITHHBI
5.1. CTpyKTypa AHCIMILTHHEI /I 09HOH GopMbI
S cemecTp:
Ne | Paszpen pucummmasl | Hexeast Bubl yaeoHoli paboThl, ®opmbl
n/n ceMecTpa | BKJIKOYAs CAMOCTOATE/ILHYIO H TeKyIero
TPYAOEMKOCTH KOHTPOJIs
(B yacax) ycrneBaeMocTH
JI C/m3 JIP CPC (no neoensim
cemecmpa)
®opma
MPOMEKYTOYHO
H aTTecTaluu
(no cemecmpam)
4 cemecTp
1. | Jiudpdepenuuanbrsie Homanrame
ypaBHEHHsI IEPBOT'O 1-3 3 3 6 Bafoa:%%nﬁizc’
Tops/ika paboTa Ne 1
2. | JuddepeHimanbabie Homamraue
ypaBHEHHS BBICIIHX 3-5 4 4 5 3ajlaHus, ompoc,
KOHTPOJIbHAS
HOPAHKAB paborta Ne 2
3. CucreMbl IIOMamHHeO
HUSs, OI
IIHQ)Q)epeHuuHanLme 6-7 0 ) 6 3a}§)aHTp’gHC; HIZU{C,
YPaBHCHHH pabota Ne 3
4. Knaccudukanus,
KaHOHHWYECKHE (POPMBI Homamie
B ROk L PEIHEEHE 8-10 2 2 6 3aJlaHusl, OIpoc,
ypaBHEHHUH 1 KPaeBBIX TeCTHpOBAHHE
3a/1a4 MaTeMaTH4YeCKOH
bu3uKH
5. YpaBHeHUs JlomarrHue
runepOoInIecKoro 10-12 2 2 6 3aJlaHus, OIpoc,
— TECTHPOBAHUE
6. YpaBHeHUs 13-14 JlomarrHue
11apaboJIMIECKOro THIIA 2 2 6 SBHRHHA, OLPOC,
TECTHPOBAHME
7. VYpaBHeHuUs Jlomamnue
SJUIANTAYECKOrO THIIA 15-16 ) ) 1.75 3aJlaHusl, Ompoc,
? KOHTPOJIbHAs
pabora Ne 4, 5




[TpomexyTouHast
aTTeCTalus

3avuerT

Hroro 17 17 | 37,75

5.2. CTpyKTypa JMCUMIUIMHBI ISl 32049HOMH opmbl 00yueHns

Buab1 yueoHoii padoThl,
BKJIIOYAsi CAMOCTOATEIbHYIO H
Pa3zaes AUCHHNIHHBI Henens cemecTpa TPYAOEMKOCTh
(B yacax)
J [cm3 ]| Jgp | CPC
4 cemecTp
Juddepennuanbaee
ypaBHEHUS [1€PBOTo IOPSIKa E 10
JuddepenunanbHbie 9 10
ypaBHEHHUs BHICHIUX TOPSIKOB
Cucremsl
i depeHIHaTBHBIX - 2 8
ypaBHEHHH
Knaccudukanus,
KaHOHHWYecKkue GopMbl U
METO/IbI PEIICHUs] yPaBHEHUI 2 8
U KpaeBbIX 3a7a4
MaTeMaTHYeCKO (PH3MKH
YpaBHeHUs 8
runepboIMIecKOro TUIa
VY paBHeHHUs TapaboIUIECKOro 8
THIA
YpaBHEHUS JJUITMIITHYCCKOTO g
THIIA
[TpoMexxyTouHas aTTeCTallHs i
3a4eT
Hroro 4 4 60
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5.4. l'IpaK'mqeclme H CEMHHApPCKHeE 3aHATHS, UX HAUMEHOBAaHHE, COACPIKAHUE U o0beM B yacax
HpaKTI/I‘-IeCKI/Ie M CEMHUHAPCKHUE 3aHATHS y‘-I€6HLIM IIJIaHOM HE MPEAYCMOTPEHBI.

5.5. JIaGopaTopHbIe 3aHATHS, HX HANMEHOBAHHE H 00beM B Yacax

O6beMm B
Ne Ne pasgesna HauMeHoBaHHe NPAKTHYECKHX H | 9acax/TPyl0eMK
n/n JAUCHHILTAHBI CEeMHHAPCKHUX 3aHATHH 0CTh B 3.€.
101010 300
I Jlubdepennmpanpuple | YpaBHEHUS ¢ Pa3[eIIOUIMMUCS
ypaBHEHHS  IEPBOTO | IEPEMEHHBIMH. OnHOpOHBIE
nopsiika. ypaBHEHHUs. Y PaBHEHHUS, IPUBOIMMBIE
K OJTHOPO/IHBIM. JluneitHbIE
ypaBHEeHHs. YpaBHeHHs BepHy/IH H
PukxaTu. JubdepennuanbHble
ypaBHEHUS B nommex | 3/0,08 | 2/0,06
middepennmanax. Murerpupyromuii
MHOXHUTENb.  MHTerpupyemble B

KBaJpaTypax G depeHInaIbHbIe
ypaBHEHHUS I[IE€PBOrO IMOpsJKa, HeE

pasperieHHbIe OTHOCHTEJIHHO
IIPOU3BOIHOM.
2. Cucremsl Juddepenunanbaple  ypaBHEHHS
mubdepeHatbHbX | n-ro nopsaka. Cioydau TOHHKEHHS
ypaBHEHUHN nopsiika. JIMHEWHBIE  OJHOPOJHBIE
nuddepeHIHaIbHbIE YPaBHEHUS N-TO
opsiIKa c MMOCTOSIHHBIMH
K03 punrenTamu. JIuneiinbie
OJIHOPOJHBIE ypaBHEHHS c
NepeMEHHbIMHU Koo uimeHTaMu. | 4/0,1 2/0,06
Jluneiinble HEOHOPOHBIE
ypaBHEHHS. Meton BapHaluu
IIPOU3BOJIBHBIX IIOCTOSTHHBIX.

JIuHeHBIE HEOHOPOIHBIE YPABHEHHMS
C NOCTOSSHHBIMH KO3((UIMEHTaMU H
CrienHaIbHON IIpaBoH Y4acTbIO.
Jlunelinple HEOJHOPOAHBIE YPABHEHHS
C epeMeHHbIMH K03 dunrenTamu.

3. Cucremsl JluHelHBIe OJHOPOJHBIE CHUCTEMBI
nubepeHIHAIBHBIX |C  MOCTOSIHHBIMH KO3 (QHIMEHTAMH.
ypaBHEHUH. Meton Diinepa. MaTpuuHblii METOI.

JIuHelHbIE HEOMHOPOJHBIE CHCTEMBL | 2/0.06 -
L3
Meron  BapuauMu  [IPOHU3BOJILHOH

TIOCTOSTHHOM. Jluneiinble
HEOJTHOPOIHBIE CHCTEMBI co
CITeIHaIbHONU MPaBOX YaCThIO.
4. Kiraccudukanus, Knaccupukanus quddepeHaibHbX
KaHOHHWYECKHE (GOPMBI | ypaBHEHUH B YaCTHBIX ITPOU3BOIHBIX.
U METOJBI PEILICHHUS [Tpusenenue muueinbx JJYYII k 2/0,06 )
YpaBHEHHUI ¥ KPAeBbIX | KAHOHUUECKOMY BUJLY. Y IIPOLICHHE
3a1a4 nuneHbIX JIYUII kaHOHMYECKOro

MaTeMaTH4YeCKOU BH/JIA.




(bu3uKy.

5. YpaBHeHHs
rUIepOOTHIECKOro
THUIIA.

Pemenue JIYUII runepbosinyeckoro
tuna MetojoM Jlanambepa.

2/0,06

6. YpaBHEHUS
11apaboJIuYecKoro
THUIIA.

3anava Komu st ypaBHeHHH
runepboIMYecKoro TUIIA.

2/0,06

T YpaBHeHHS
IUTUITUYECKOTO
THUIIA.

3anava J{upuxie s JIYUIT
AIUTUITHYECKOTO
THUIIA B KpYTE.

2/0,06

Hroro

17/0,47

4/0,1

S5.6. IlpumepHas TeMaTHKa KypcOBBIX NPoeKTOB (pabor)
Kypcopoii mpoexT (paboTa) yueOHBIM IITAHOM HE IIPEyCMOTPEH.,

5.7. CamocTrosiTesibHast paboTa CTYAEHTOB

5.7.1. Conepikanne u 00beM caMOCTOATEIbHOM padoThl cTyaenToB i OPO

Paznennl u TeMbl paboueii
NpOrpamMMmel
CAMOCTOSITeILHOI0 H3y4eHHsI

Ilepevens foMamHUX 3aJaHui 1
APYTHX BOMPOCOB /ISt
CaMOCTOATEIbHOI0 H3Y4YeHHUs

Cpoku
BBINOJIHEH
us

O6bem B
yacax/Tpy
A0eMKOCT

b B 3.e.

4 cemecTp

1.Hemonusie yYpaBHEHHSI.
VYpaBuenus Jlarpamxka u Kiepo.
Merto/ BBeieHHs TapaMeTpa.

IToaroroBka K TEKYIIUM 3aHITHSIM.
ITon6op u ananu3 mpuMepoB.

1 Henens

6/0,2

2.WuterpupoBaHue
muddepeHInaNBHBIX  YpaBHEHHUH
C IIOMOUIBIO CTENEHHBIX DSJIOB.
IIpencraBnenue  pemeHuit B
OKPECTHOCTH 0CO00H TOYKH B
BUZe OOOOIIEHHBIX CTEMEHHBIX
psanoB. YpasHenue becces.

[ToaroToBka K TEKyIIUM 3aHATHSIM.
[TonGop u aHANM3 IPUMEPOB.
Pacuetno-rpaduueckas pabdora.

2-3 "Henes

6/0,2

3.JIuneiinple CHUCTEMBI c
HEPUOTUYECKUMH

K03 pHIIHEHTaMH.
MynsTunnukatopsl. Teopema o
IIPUBOJAUMOCTH JIMHEHHOH
cucreMbl. KpaeBas 3amaya jams
JUHEHHOH cucTeMbl. DyHKIHS
['puna. HenpepriBuas
3aBUCUMOCTD peleHuH oT
HAYaJbHBIX  JIaHHBIX %}
napaMeTpoB.
JuddepennupyemMocTs perneHui
10 HayaJbHBIM  JIaHHBIM H
napamerpaMm. OOmee pemenwue,
o0mi WHTErpai, He3aBHCHUMBIE
HHTErpajsl CHCTEMBI

[ToaroroBka k TCKYIIHUM 3aHSATHAM.
CocraBiieHre IaHa-KOHCIIEKTA.

4-5 Heneis

6/0,2




muddepeHInaTBHBIX  ypaBHEHHH,
MeTtoap1 UHTErpUPOBAHUS
HEJIMHEWHBIX CUCTEM.

51
1-ro
2-10

4 IlonsatHe 0  HaAYaIBHBIX
IPaHUYHBIX  YCJIOBHSX
(ycroBus Jupuxe),
(ycnoBust Heiimana) u 3-ro
pona.  YacTHele  mpeneNbHEIE
Cllyyal  IIOCTAaHOBOK  KpaeBBIX
3aja4 (3agaud Ha OECKOHEYHOH M
NOMyOECKOHEYHOH — MpsAMOH |
3aJ1a4a Oe3 Ha4aJIbHBIX YCJIOBH)

[ToaroToBKa K TEKYILIUM 3aHSTHSM.
ITon6op u aHamM3 npumepos.
CocraBiieHue I1aHA-KOHCIIEKTA.

6-7 venens

6/0,2

5.BeBoa ¢popmyisr [lamambepa u
ee (usnyeckas HHTEpIpeTanus
(TPMHIMII  CYNEPIIO3UIHH  JIBYX
BOJIH). [Tonsitue 0
XapaKTEPUCTUIECKOM

TPEYTrOJIbHUKE, O606menune
bopMy Bl Hanam6Gepa JUIst
HEOTHOPOIHOTO BOJIHOBOT'O

ABHEHHUSI.

Hanmcanue pedepara.
[Ton6op u ananus npumepos.

8-10 "enemns

6/0,2

6.OyHKIHS MI'HOBEHHOTO
TOYEYHOTO HUCTOYHHUKA
(TemmepaTypHOTO BJIMSHHS), €€
¢usnueckuit cMeici. Teopema o
HEOTPULIATEILHOCTH byHKIUH
MT'HOBEHHOT'O TOYEYHOT'O
HCTOYHHKA.

Hanucanue pedepara.
[Ton6op u aHamM3 MPUMEpPOB.
CocraBiieHue miaHa-KOHCIIEKTA.

11-13
Hezeuns

6/0,2

7. IlepBast kpaeBas 3ajgauda s
OJHOPOIHOTO YPaBHEHHS
TEIJIOIIPOBOIHOCTH Ha
N0JyOECKOHEYHOH MpsMOM; ee
KauyeCTBEHHOE (coJepiKaTesbHOE)
OTJIMYHE OT COOTBETCTBYIO-

men 3amadyd Ha OeCKOHEYHOMH
IIPSIMO. [IpencraBnenue
pelIeHHs yKa3aHHOW 3aJayd B
BHJIE CYMMBI PEIIEHUH IBYX
BCIIOMOTaTeJIbHBIX KpaeBbIX
3a/1a4, YYWTHIBAIOIIUX BIIHSHHE
JUUIb HAuYalbHBIX M TI'PAHHYHBIX
yCIIOBHMH COOTBETCTBEHHO.
HeueTtnoe MIPOJIOJKEHUE
HUCXOTHOU 3a/1auu Ha
OECKOHEUHYIO MPSMYIO.

[ToaroroBka K TEKyIIMM 3aHATHSM,
ITon6op u aHamU3 IPHUMEpPOB.
CocraBrieHne maHa-KOHCIIEKTA.

14-16
HeJes

1,75/0,05

Hroro

37,75/1,08

5.7.2. Conepixanne u 06beM caMoOCTOATEILHON PaboThl cTyaenToB s 3P0

Pa3gesnl 1 TeMbl paboveii
NpPOrpamMMmelI

Ilepeyens foMamHUX 3aJaHUI U
APYTHX BONPOCOB IJIsI

Cpoku
BBINOJIHEH

O0beM B
gacax/T




CaMOCTOATEJIbHOI0 U3YyYCHUSA

CaMOCTOATEJILHOI0 U3YYCHU S

U

Py0eMK
OCTh B

3.€.

7 cemecTp

1.Henomnusie ypaBHEHHS.
Vpasuenus Jlarpamka u Kiepo.
Mero1 BBe/IeHHs TapaMeTpa.

[TonGop u aHaIU3 IPUMEPOB.
CocraBieHue I1aHa-KOHCIIEKTa.

CenTs16pn

10/0,3

2.VHTerpupoBanue
maddepeHnaIbHBIX  YpPaBHEHUH
C TIOMOIIBIO CTENEHHBIX PAIOB.
[IpencraBnenue  pemieHHd B
OKpECTHOCTH 0CO00H TOUKH B
BUJe OOOOIIEHHBIX CTENEHHBIX
psioB. YpaBHeHue beccers.

[ToxGop ¥ aHAIU3 IPUMEPOB.
CocraBrieHre TIaHa-KOHCIIEKTA.

OxTs16pB

10/0,3

3.JIuneitnpie CHCTEMBI c
HEePUOTUYECKHUMHU
KoapunreHTaMu.
MynbrumukaTopsl.  Teopema o
IIPUBOJAUMOCTH JIMHEHHOM
cuctembl. KpaeBas 3amaua s
JTUHEeWHOH cucteMbl. DyHKIMA
['puna. HenpepsiBHas
3aBHUCHUMOCTD peleHni oT
HaYaJIbHBIX  JaHHBIX u
apamMeTpoB.
HuddepeHuupyeMocTs pereHHH
[0 HAYaJIbHBIM  JIaHHBIM H
napamerpam. OOmee peleHue,
oOmMit HWHTErpan, He3aBUCUMBIE
HUHTErpaJIbl CHUCTEMBbI
muddepeHInaNbHBIX YPABHEHUH.
MeTtoab UHTETPUPOBAHUA
HEJIMHEHHBIX CUCTEM.

[ToxGop u aHaIM3 IPUMEPOB.
CocraBieHue I1aHa-KOHCIIEKTa.

OxTs6pb

8/0,2

4 TlonsaTHe O HavyaubHBIX U
rpaHUYHBIX YCJIOBHSAX 1-ro
(ycnoBus Hupuxie), 2-r0
(ycnoBust Heiimana) u 3-ro

poma. YacTHble  IpelieNIbHBIE
CIydya  IIOCTAaHOBOK  KpaeBBIX
3aja4 (3a7a4d Ha OECKOHEYHOH M
moyiy0eCKOHEUHOW  NpsA-MOH U
3aaya 6e3 HayalbHBIX YCIOBHIMA)

[ToxGop ¥ aHAIU3 IPUMEPOB.
CocrapiieHHe ITaHA-KOHCIIEKTa.

Hos6pb

8/0,2

S.Bemoja popmynsl [lanambepa u
ee (uzmueckas HWHTEpIpeTalus
(MPUHIKIT  CYNEPIO3ULIUH  JIBYX
BOJIH). [Tonsitne 0
XapaKTePUCTUIECKOM
TPEYroJbHUKE. O6061menune
bopmyIibl Janambepa JUTS
HEOJTHOPOHOTO BOJIHOBOTO
ypaBHEHHUSI.

[ToxGop 1 aHATU3 TIPUMEPOB.
CocraBiieHHE IIJITaHA-KOHCIIEKTA.

Hosi6pp

8/0,2




6.DyHKIHSA MraoBeHHOro| ITon6op u ananus npumepos. Jlexabpb 8/0,2
TOYEYHOTO ucrounnka|CocTaBeHUe TUIaHa-KOHCIIEKTa.
(TemMmepaTypHOrO BIIMSHHS), €€
¢busnueckuit cmeicin. Teopema o
HEOTPHUIATETBHOCTH GyHKIIHH

MI'HOBEHHOTO TOYEYHOTO
VCTOYHHKA.

7. IlepBas xpaeBas 3amada ms|[loxbop v aHaM3 IPUMEPOB. Jexabpp 8/0,2
OJIHOPOJHOTO ypaBHeHus | CocTaBIeHHE IIaHA-KOHCIIEKTA.

TEIUIONPOBOJHOCTH Ha

NoJyOECKOHEYHOH TmpsMOH; ee
KaueCTBEHHOE (COJEp)KaTeIbHOE)
OTJIMYHE OT COOTBETCTBYIO-

mei 3amaun Ha OecKOHEe4HOM
IIPSIMOH. [IpencraBnenue
pelleHUsT yKa3aHHOW 3aJayd B
BUJI€ CYMMBI PELICHHH IBYX

BCIIOMOTaTEIbHBIX KpaeBBIX
3a/1a4, YYUTHIBAIOIIMX BIIUSHUE
JMIIb Ha4YaJlbHBIX M TPaHUYHBIX

yCIIOBUH COOTBETCTBEHHO.

Heuetnoe IIPOJIOJKEHUE

HUCXOIHOH 3aa4u Ha

OECKOHEUHYIO IPSIMYIO.

Hroro 60/1,7

6. Ilepevyenn y4eOHO-MeTOQUYECKOr0 o0ecmedeHHs] IS CAMOCTOSITEJILHOM PadoThI
00yvarmuxcs o JHCHHIIHHE (MOIYJII0)

6.1. Meroan4eckue ykazaHusi (coOOCTBeHHbIe pa3paboTKH)

1. Kypc Bbicmedt marematuku. B 2-x u. Y. 1 [OnextponHsli pecypc]: yue6Hukx / M.K.
benanoxoB [u ngp.]. — Maiikon: Marapun O.I'., 2013. — 384 c¢. — Pexum pgocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Boicme#t maremaruku. B 2-x 4. Y. 2 [DnektpoHHbIi pecypc]: yueOnuk / M.K.
benanokoB [u jgp.]. — Maiikon: Marapun O.I'., 2013. — 279 c¢. — Pexum pgocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

6.2 JIutepaTypa MJIsi CaMOCTOATEIbHOM paboThI

1. [lunaues, B.C. 3amayHuk 10 BEHICIIEH MaremaThke [DJIEKTPOHHBIH pecypc]: ydeOHOe
nmoco6ue / B.C. [llunayes. - M.: UTH®PA-M, 2020 - 304 c. - 3BC «Znanium.com» - Pexwum gocrymna:
https://znanium.com/catalog/document?id=344429

2. Kpace, M.C. Matematuka [Uisi SKOHOMHYecKoro OakangaBpuara [DJIEKTPOHHBIH pecypcl:
yuebuuk / M.C. Kpace, B.I1. Uynpemos. - M.: UTHOPA-M, 2020. - 472 c. - OBC «Znanium.com» -
Pexxum nocryma: https://znanium.com/catalog/product/1072296

3. Maremaruka [DekTpoHHBIN pecypc]: yue6Hoe nocobue / FO.M. lanunos [u zap.]; mox pexn.
JI.H. Xyp6euko, I'.A. HukonoBoii. - M.: UHOPA-M, 2019. - 496 c. - ObC «Znanium.com» - Pexum
Joctyna: http://znanium.com/catalog/product/989799

4, MaTtemaTHka B TpuUMepax M 3amadax [DJeKTpoHHBIA pecypc]: ydebHoe mocobue / JILH.
XKypbenko [u ap.] - M.: UHOPA-M, 2019. - 372 c. - ObC «Znanium.com» - Pexum pocrtymna:
http://znanium.com/catalog/product/989802

5. IlIumaues, B.C. Bricmas maremaruka [DnekTponHsrii pecypc]: yueOuuk / B.C. Illunayes. -
MockBa: HMHOPA-M, 2019. - 479 c¢. - OBC «Znanium.com» - Pexum pgocryna:




http://znanium.com/catalog/product/990716
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Marepuanosenenue
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CnenuajbHbIe pPa3aejabl MATEMATHKH
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TpancnopTHast sHEepreTuka

CraTucrtuka TpaHcrnopra
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[IpenunioMHas MpaKTUKa JJIsl BBITOJHEHUS BBITYCKHOM
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[ToxroroBska k cAade U clava rocy1apCTBCHHOro 3K3amMeHa

[Togroroska K mporeaype 3aluThl U IPOLELYPa 3alUThl BBITYCKHOH
KBJIM(HUKAIMOHHOM pabOThI
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7.3 KoHTpo/ibHBIE BONPOCHI M 3aJaHHS [JI TPOBEIEHHS TEKYNIEro KOHTPOJS s
cryaenToB O®O

Bonpocsl
1. Yro HazbiBaercs nudhepeHHaIbHBIM YpaBHEHHEM ?
2. Yto Takoe nopsok audhepeHInaIbHOTO YpaBHEHUS ?
3. Kak craButcs 3ana4a Koy st quddepeHmansHoro ypaBHeH S EPBOro HopsiaKa?
4. Yro naspBaeTcs aM(dEpeHIHaIbHBIM ypPaBHEHHEM IEPBOTO MOPAAKA C pa3IeIsSIOIAMHCS
[IEPEMEHHBIMU?
5. B 4em cocrout cxema pemeHus Au(PEpEHIHATPHOIO YpaBHEHHs I[EPBOrO IIOpANKa ¢
pa3AEAIOIIMMHUCS TIEPEMEHHBIME?
6. YTo Ha3pIBAETCA OJHOPOJHBIM I (GEepPEeHIIHATBHEIM YPaBHEHHEM [IEPBOTO MOPSIKA?
7. B 4eM COCTOMT CXeMa PeIeH s 0JHOPOIHOrO TH (D (BepeHIHATBHOI0 YpaBHEHUS [IEPBOTO MOPSIKA?
8. Uto Ha3pIBaeTCS TMHEHHBIM HEOHOPOAHBIM AU((DEepeHIIHATEHBIM YPABHEHHEM TIEPBOTO MOPsIKa?
9. B 4eM COCTOMT cXema pelIeHHS JUHEHHOTO0 HEOJXHOPOAHOro auddepeHIHaIbHOr0 ypaBHEHHUs
IIEPBOTO Mopsiaka?
10. Yro na3piBaeTcs ypaBHeHueM bepuymm?
11. B 9eM cocTouT cxema pelieHus ypaBHeHus bepHyumu?
12. Kaxue nuddepeHunanbHple ypaBHEHHST BTOPOTO MOPSIKA PEIIAIOTCS MMPU ITOMOIIM MOHMKEHHS
nopsiaka?
13. B uem cocrouT cxema pemeHus IUGQEepeHIHATbHBIX YPaBHEHUH, JOMYCKAIOIIUX MOHMKEHHE
nopsiaka?
14. Kax craButcs 3anada Komm m1s iudepeHIanbHoro ypaBHEHHS BTOPOTO MOpsiaKa?
15. Yto HazpIBaeTCs TMHEHHBIM OTHOPOIHBIM IU((epeHIHaTbHBIM YPaBHEHHEM BTOPOTO TOPSIKa ¢
IIOCTOSIHHBIMH K03 urrenTamu?
16. YUro Ha3pBaeTCs XapaKTEPHCTHYECKUM MHOTOWICHOM Uil AU((GEpeHIMAIBHOIO YpaBHEHHS
BTOPOT'0 NOPsJKA C IIOCTOSHHBIME K03 purrmeHTaMu?
17. B yeM coCTOUT cXxeMa peLIeHHUs IMHEHHBIX OHOPOIHBIX U (epeHIHATBHBIX YPAaBHEHHH BTOPOTO
IIOpSAKA € MTOCTOSITHHBIMU KO3 puiiueHTaMu?
18. YTo Ha3pIBaeTCs JIMHEHHBIM HEOJHOPOAHBIM MU} (epeHIHaTbHEIM yPaBHEHUEM BTOPOTO MOPSIKa
C MIOCTOSIHHBIMHU K03 purimenTamu?
19. B uem cocroutr cxema pelieHHs JMHEHHBIX HEOJHOPOAHBIX IU(p(epeHIHaTbHBIX ypaBHEHHIM
BTOPOIO MOpsJIKa C MOCTOSIHHBIMU K03 duninenramu?
20. Jla#ite onpenenenue nudphepeHHaTIbHOTO YPaBHEHHUS C YACTHBIMHU IIPOU3BOIHBIMH.
21. Kak onpenenuts Nopsaok AudGepeHInaTbHOr0 ypaBHEHUS ¢ YaCTHBIMHU IIPOU3BOIHBIMH?
22. Yro Ha3piBaeTcs pemenueM auddepeHaabHOro ypaBHeHHs ¢ YaCTHBIMU IIPOU3BOIHBIMHU?
23. B 4em pasnuume oOmero pemeHuss d oOmero uHTerpaia IuddepeHInaaIbHOr0 ypaBHEHHS ¢
YaCTHBIMU ITPOU3BOIHBIMHU?
24. Yem oTIMYalOTCs HAaYaJIbHbBIE U T'PAaHUYHBIC YCJIOBUS?
25. Kakoii mops,iok UMeeT ypaBHEeHHE repeHoca?
26. Kaxoii pusmdeckuii mporecc ONUCHIBaeT ypaBHEHHUE epeHoca?
27. Kaxkoe ypaBHEHHE Ha3bIBACTCs YPAaBHEHHUEM C YaCTHBIMHU IIPOU3BOJHBIMU BTOPOTO MOpsaKa?
28. Yem oTnuuaroTcs JHHEHHBIE M KBa3WIMHEiHBbIE nuddepeHInaibHble YpaBHEHHsS C YaCTHBIMU
IIPOU3BOIHBIME BTOPOTO HOpsiaka?
29. KakoBa 1esnb 3aMEeHBl HE3aBUCHUMBIX NEPEMEHHBIX M Iepexoja K HoBoMmy auddepeHIHaIsHOMY
YPaBHEHHIO BTOPOTO MOpsiaka?
30. kaKue ypaBHEHUS HA3bIBAIOTCS XAPAKTEPUCTHUECKUMHU YPABHEHUAMU?
31. Kakue Tumnel muHeHHbIX AU depeHInanbHbIX ypaBHEHHH C YaCTHBIMH IIPOM3BOJHBIMH BTOPOTO
HOpsiZIKa BbI 3HaeTe?
32. YTto HYXXHO BBIYMCIIUTB, YTOOB! YCTAHOBUTH THUIl JU(PPEpEeHIMATHHOTO YpaBHEHHUS C YaCTHBIMHU
IIPOU3BOAHBIMH BTOPOIO MOpsiaKa?
33. Kakoe ypaBHEHME C YaCTHBIMH [IPOM3BOAHBIMH BTOPOT'O MOPSIKA HA3hIBAETCS BOJTHOBBIM?




34. YeM oTIHYAIOTCS KpaeBbIe 3a1a4H IIEPBOTO ¥ BTOPOTo poa?

35. Kax HaiiTi pemenue 1o merony Jlanambepa?

36. B uem coctout Meton paszesneHus MEePEeMEeHHbIX Wi MeTo] DOypre?
37. Kaxas 3aJ1aua HOCHT Ha3BaHMe 3a71a4H Itypma-Jlnysumns?

38. Yem meton Jlanambepa mpeanouTHTe TbHEE Metoa Oypre?

Konrtposasnas pa6ora Ne 1. Huddepentuansusie ypapHenus IIEPBOTO MOPSsIIKA

3apanme 1. Haiitu o6imee pemenne I epeHIHaTEHOTO YPaBHEH S IEPBOTo nopsiaKa ¢
Pa3NIeNSIONMMUCS MTePEMEHHBIMU
4xdx -3ydy = x*ydy .
3apanme 2. Haiiti o6iee pemenne TuHeiHOTO AU bepeHIMaTbHOrO ypaBHeH s MIEPBOIO MOpPsIKa
e 4x = 1 .
X417 x4+l
3ananme 3. Haiitu o6mee pemrenne OZHOPOJIHOTO M pePeHINATEHOrO YpaBHEHHS IEPBOro nopsiaka

2
2y' =2 46243,
X X
3apanme 4. Haiiti o6umit maTerpan AU} depeHIMaTbHOrO ypaBHEHUS B TOTHBIX mddepeninanax

(xz+y2+y)dx+(2xy+x+ey)dy=0.

Konrposbnas pa6ora Ne 2. Jlupdepennnansusre YPaBHEHHS BBICIIUX MTOPSIIKOB

3amanme 1. Haiitu yactHOE pemmenue nuneHHOrO OZHOPOIHOTO M (epeHITHATEHOrO ypaBHEHUS
BTOpOTO NOps/ka C OCTOSHHBIMH KO3 (UIHEHTAMH, YIOBJIETBOPSIOIIEE HAYATLHBIM YCIOBHAM

y'=6y"+9y=0,y(0)=3,

[
y'(0)=-5
3ananme 2. Haiitu o6mmee pelieHne TMHEHHOT0 HEOIHOPOIHOTO nudGepeHIHATBHOTO ypaBHEHHS
BTOpOFO HOpHﬂKa C ITIOCTOSIHHBIMHU KOB(b(I)HHHeHTaMH

V'=6y' +13y = x%e*,
Konrposabnas pa6ora Ne 3. Cucremsl auddepeHnnaNbHBIX ypaBHEHHI

3apanme 1. Haiitu pemenue cucremsr, YJOBJICTBOPSIIOLIEE HAYAIBHBIM YCIIOBUSIM
x'=5x+35y,
{y’ =—4x+y,
x(0)=0, y(0)=0.

3ananme 2. HaiiTi pelnenne cucTeMbl MaTPHIHBIM METOIOM
x'=6x-12y -z,
y'=x-3y-z,
z'=—4x+12y +3z.
3ananme 3. Haiitu o6imnee pemenue cucteMar
x'=4x -3y +1?,
y'=3x+4y-e'.



KonTpoabnas pabora Ne 4. YpaBHeHHs MaTeMaTHYeCKOH (QU3MKH

3ananme 1. OHpeIICJII/ITB THII YpaBHCHHSA U IIPUBECTH €I'0 K KAHOHHUYECKOMY BHUY:

Uy +2u,, —3u, +2u, +Tu, —3u=0.

3apanme 2. Haiitu ofmee pemenne runepOoIM4eckoro ypaBHEHHS:

u, +4u, +3u,=0.

3ananme 3. Haiity obmmee perenne napaboiHyecKoro ypaBHEHH s

Uy +4u,, +4u, +u, -2u,=0.

3ananme 4. Haiitu of1ee pereHre 3UTHIITHYECKOTO YPABHEHHUS:

U, +2u, +5u, =0.

3apanue S. Pemuts 3anauy Komm 171 BOJTHOBOTO ypaBHEHHs Ha psAiMoii (Metox Jlanambepa):

U, =u,, u(x,0)= 1/(1+x2), u,(x,0)= 0.

3apanue 6. Pemuts neppyro cMeIaHHYIO 3a/aqy Al OJHOPOAHOTO BOJHOBOTO yPaBHEHHS Ha
otpeske (merox Dypee):

u, =u,, xe(0,2), te (0,00),
u(x,0)=0, u, (x,O) =x(2- x), u(0,1) = u(2,t) = 0.

KonTpoabnas padora Ne 5. [IpusoxeHus crienuaibHbIX GyHKIHH B
MaTeMaTU4eCKOl (pu3nKe

3axanme 1. Pemute kpaeByro 3anady Jlupuxie it ypaBHeHus Jlamiaca B uIHH/pE:

Au=0, 0<r<2, 0<z<l, u|z=0=4—r2, 0<r<2,

ur=2=0, 0<z<l, ut:l:O, 0<r<2.

3ananme 2. Pemuts kpaeByro 3agady Jupuxiie s ypaBHeHus Jlamaca B mape:

Au=0, 0<r<2, u]r=2=3+2cosl9+6c0529.

3ananme 3. Pemuts kpaeByro 3agady Jlupuxiie s ypaBHeHHs [ ebMroiblia B Kpyre:

Qi B D B

Au+u=0, 0<r<2, u’r=2=20053¢)—sin3(p+sin(p.

KoHTpoabHbIe BONPochl ¥ 3aJaHUs /151 IPOBeJeHUS MPOMEXXYTOYHOM aTTeCTAlHMH,
IIpumepHBIii NepeYeHb BOMPOCOB K 3a4eTy MO0 AUCIHHILIHHE
«CnenuajbHbie pa3aeabl MATeMATHKI

Jluddepennnanbuble  ypaBHEHHMsI NEpBOTO  MOPSJIKA,  pPa3pelIeHHbIE  OTHOCHUTEJIBHO
npou3BogHOH. CylecTBOBaHHE U €IUHCTBEHHOCTH pelneHus 3aaaun Koy,

VYpaBHEHHS C pa3IeIOMUMHUCS IePEMEHHBIMH.

OpnHOpoIHBIE ypaBHEHUS IIEPBOTO MOPSIKA.

Jlunelinble ypaBHeHus. Y paBHeHue bepHynnu, Pukkaru.

VYpaBuenue B nmoiHbX quddepennnanax. MHTErpupyromumit MHOXHUTEb.

VYpaBHEHHS NEpBOrO IMOpSIKA, HE pa3pelieHHbIE OTHOCUTENIBHO Ipou3BOAHOH. Ocobble
peLIeHusl.

[Tpocreiimmue Ttunbl U GepeHIHATBHBIX YpaBHEHHH, HE pa3pelIeHHBIX OTHOCHTEJIBHO
IIPOM3BOHON (HENOJIHBIE YPABHEHHS).

Juddeperumanbabie ypaBHEHUs BHICIIUX MOPSAKOB. Cllyyan MOHMKEHHS TOPSIKA.

JInneitaple quddepeHnnanbHble ypaBHEHHUS N-T0 MOPsAIKa ¢ IepeMeHHBIMU KO3 dUITHeHTaMHU.
Meropn Jlarpanxa.
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Jluneiinpie nuddepeHpatbHple YpaBHEHUS N-T0 MOPSAKA ¢ MOCTOSHHBIMU Kod(dumreHTamu.
Meton Ditnepa.

[TocTpoeHre OHOPOJHOTO JTUHEHHOTO YpaBHEHHUS 10 (yHIaMEHTAIBHON CUCTEME peIICHHH.
[ToHmwxkeHue mopsAKa OJHOPOJHOIO JMHEHHOrO YpaBHEHHS TIIpU IIOMOIIM JIMHEHHO
HE3aBUCHUMBIX YaCTHBIX PELICHHH.

JIuHeiHbIe ypaBHEHHS BTOPOrO MOPsIKA C IOCTOSIHHBIMHU KO GHULHUEHTaMH U KojieOaTebHbIe
SIBJICHUS.

KpaeBas 3amava 1ist quddepeHIHaaIbHOoro ypaBHeH!s BToporo nopsaka. @ynkmnus ['puna.
HopmaiibHble cuCTeMbl OOBIKHOBEHHBIX IU((EpPEHIUANBHBIX YpPAaBHEHUH IEPBOro IMOpsIKa.
Teopema cy1ecTBOBaHHUS ¥ €IMHCTBEHHOCTH.

CBsI3b MKy YPaBHEHHSIMH BBICILIETO MOPsAKa U cucTeMaMy IuddepeHIanbHbIX YPaBHEHHH.
JluneitHple cucTteMbl UG GEepeHIHATbHBIX ypaBHeHHH. @OyHIZaMeHTalbHas MaTpHLA.
Omnpenenurens BpoHckoro.

Meroj Ditnepa pelneHust TMHEHHBIX OJHOPOIHBIX CUCTEM € IIOCTOSIHHBIMU KO3 HUIIMEHTAMH.
MarpuuHblii  METOA  pEIleHHs JIMHEWHBIX OJHOPOJHBIX CHCTEM C  IIOCTOSHHBIMH
K03 pHureHTaMu.

JluHelHbBIE HEOAHOPOIHBIE CUCTEMBI. METO/1 BapHalluy IIPOU3BOJIBHOMN IIOCTOSHHOM.

Meton Diinepa peleHust HEOJHOPOIHBIX CUCTEM.

Hynu pemenuii JTHHEHHBIX OZHOPOAHBIX AU(D(epeHInaTbHBIX YPaBHEHUI BTOPOro MOpsIKa.
Teopema IlTypma.

Teopema cpaBHEHUS.

JIuHeWHBIE CHCTEMBI C IEPUOANYECKIMHE KO3 durpeHTaMu. MyJIbTUIIITMKATOPBHI.

Teopema 0 mpUBOAUMOCTH JIMHEHHON CUCTEMBI.

Kpaesas 3anaua s muHelHo# cucremsl. @ynkuus ['puHa.

[Tepuoauveckue pereHus THHEHHBIX CHCTEM.

[Tonstue nudpepeHIHaTbHBIX YPaBHEHHH B YaCTHBIX Ipou3BoAHBIX (JIYYII).

Knaccudpukanus IYUII no ¢popme.

BBIBOJI BOJTHOBOT'O YpaBHEHHUSI.

BBIBOJ ypaBHEHHS TEIIONPOBOAHOCTH.

Kiraccudukauus JJYUII 2-ro nopsiika o tunam.

[ToHsiTHE KpaeBBIX 3a/1a4 IS YPaBHECHHN MaTeMaTUu4ecKOi QU3UKH.

HauvanpHble U rpaHuYHbIe YCIOBHS Uit ocHOBHBIX JIYUII 2-ro nopsnka; 1-s, 2-9 1 3-1
KpaeBble 3a/1a4H.

KpaeBble 3a1aun 6€3 Ha4aIbHBIX YCIOBHH.

KpaeBble 3a1aun 6€3 rpaHUYHBIX YCIOBUH.

KpaeBpie 3a1auu Ha 110JTyO€CKOHEYHON IIPSIMOH.

Meton Jlanambepa pemenus IV YII.

Metoxa ®@ypbe pemenus JJYUII

3anaya o KosiebaHUU CTPYHBI.

VYpaBHEHHE TEIIONPOBOAHOCTH. DYHKITHA TEMIIEPATYyPHOIO BIIMSAHUS MTHOBEHHOI'O TOYEYHOI'O
UCTOYHHUKA TEIIa.

O6ee pemenne 1-if kpaeBOH 3a1a4u 151 OJHOMEPHOT'O HEOJHOPOIHOTO ypaBHEHHS
TEIUIONPOBOAHOCTH.

OynpameHTanpHOe pemenue. Obmee pemenue 1-i kpaeBoi 3a1a4u 11 OAHOMEPHOTO
HEOJHOPOIHOTO YPaBHEHHUS TEIIONPOBOJHOCTH C HEOJHOPOJHBIMH HaYaIbHBIMHU YCIIOBUSMH.
Pemenue moyiHow 1-i kpaeBoi 3aqauu Ui ypaBHEHHSI TEIUIONPOBOAHOCTH. 18. Pemenue
3ajaun Ko (6e3 rpaHUYHBIX YCJIOBUM) [UUIsl ypaBHEHHUs TEILJIONPOBOAHOCTH.

Pemmenwue 1-if kpaeBoii 3a1aun Ha OECKOHEYHON NMPAMOM Ul ypaBHEHHUs TEIIONPOBOIHOCTH.
Pemenue 1-if kpaeBoit 3a1auu Ha MOTyOECKOHEYHOM NPSAMOM /I ypaBHEHUS
TETUIONPOBOAHOCTH.

Wurerpan [lyaccona.

ITocTaHOBKM KpaeBbIX 3a1a4 JJIs YpaBHEHUH aIunTH4deckoro Tumna. [Ipumepsr.



49. 3axonb! Dypee.
50. Ypasnenue Jlannaca B OJIAPHOM, LHITHHIPUYECKOH, chepuueckoil cHcTeMax KOOpJUHAT.

TemaTnka KOHTPOJIBLHBIX paboT 115 cTyaenToB 3P0
KonTposbHbIe paboThl yueOHBIM IIIAHOM HE TIPEIYCMOTPEHBL.

7.4. Meroauyeckne MaTepHaibl, ONpeJe/sIONHe MPONeIyPbl OICHHBAHHS 3HAHMIA,
YMeHMi M HABBIKOB, H ONBITA [EATEJIbHOCTH, XapaKTePH3YOIMX 3Tanbl (OPMHpPOBaAHHS
KOMIIeTEeH U

TpeGoBanusi K KOHTPOJILHOI padoTe

KonTposnbHas pabota — cpeacTBO MPOBEPKH yMEHMI NPUMEHSTH [OJYYEHHBIE 3HAHHS IS
peLIeHHUs 3a/1a4 OIPEIETIEHHOTO TUIIA TI0 TeME HJIH pasJiely.

Kontponbhas pabota mnpencrtaBiser coGoif OXMH M3 BUIOB CaMOCTOSATENBHOM paGOThI
obyuaromuxcs. 1o cyTu — 5T0 HM3/I0KEHHE OTBETOB Ha OIpENENEHHBIE TEOPETHUECKHE BOIPOCHI 10
y4eOHO! JUCIMILIUHE, a TAKKe PelleHHe MPaKTHYECKUX 3ana4. KOHTPOIbHbIE MPOBOASTCS IS TOTO,
4TOOBI Pa3BUTH Y 00y4arOmuXcs COCOOHOCTH K aHAIM3y HAYYHOH M ydeGHOM JMTEpaTyphl, YMEHHE
000011aTh, CHCTEMATH3UPOBATh M OLECHMBATH IPAKTHYECKUH M HAydHBIH MaTepHai, YKPEIISTh
HaBBIKU OBJIAJICHUS TIOHATHAMH OIPE/IECIICHHON HAYKH U T.JI.

IIpn  ouenke KOHTPONBHOH paGOTHI IpernojaBaTeNb PYKOBOACTBYETCS — CIIEAYIOIIHMHE
KPUTEPHUSIMHU:

- pabota ObLIa BBIIOJIHEHA ABTOPOM CAMOCTOSTENBHO;

- ofyvaroumiics mo06pa JOCTATOUHBIA CIMCOK JIUTEPATYPBI, KOTOPBI HEOOXOIMM UIs
OCMBICJIEHHUS] TEMBI KOHTPOJIBHON paboThl;

- @BTOp CyMeJl COCTAaBHTb JIOTUYECKH OOOCHOBAHHBIH IUIAH, KOTOPBIA COOTBETCTBYET
ITOCTaBJIEHHBIM 3a7a4aM H cHOpMYITHPOBAHHOM 1IEJIH;

- ofyvaromuiics IpoaHaIM3UPOBAIl MATEPHAT,

- oOyuaromuiica cymen 060CHOBATh CBOIO TOUKY 3PEHHUS;

- KOHTpoOJibHas paboTa 0(opMIIeHa B COOTBETCTBHE C TPEOOBAHUSIMH;

- @BTOp 3allUTHI KOHTPOJIBHYIO pabOTy M YCHNEIIHO OTBETHJI Ha BCE BONPOCHI
TIPEero/iaBaTeisl.

KonTposnbHas paboTa, BhIIOMHEHHAsS HEOPEKHO, €3 COOIONEH s IPABHII, MPEIbIBIAEMbIX K
ee 0(hOpMIIEHHIO, BO3Bpamaercs Ge3 NPOBEPKH C yKa3aHWEM MPHYHH, KOTOPBIE JOBOISTCS [0
obywaroerocsi. B 5Tom ciryyae KOHTposIbHAst paboTa BBIIOJHAETCS TOBTOPHO.

BapuanT KOHTpOJILHOM paboOThI BBITAETCS B COOTBETCTBHH C MOPSIAKOBBIM HOMEPOM B CITHCKE
CTYJIEHTOB.

Kpurepnn onenky 3HAHHI NPH HANTHCAHHH KOHTPOJIbHOMN pa6oThI

OT™MeTKa  «OTIMYHO»  BHICTABIISIETCS  OOydYarolieMycs, II0Ka3aBIIEMY BCECTOPOHHHE,
CHCTEMAaTH3MPOBAaHHBIE, TNIyOOKHME 3HAHMS BOIPOCOB KOHTPOJBHON pabOTHl M YMEHHE YBEPEHHO
NPUMEHATh HMX Ha IPAaKTHKE IIPH PEIICHMH KOHKPETHBIX 3aj1ad, CBOOOJHOE W IPaBHIILHOE
000CHOBaHHE MPUHSATBIX PELICHUH.

OTMeTKa «XOpOIIO» BEICTABJIAETCS OOYYalOIIEeMyCs, €CId OH TBEPAO 3HAeT MaTepHal,
TPaMOTHO M II0 CYLIECTBY H3JIaraeT €ro, yMeeT NPHUMEHSATh IIOJyYeHHbIe 3HAHHs Ha MPaKTHKE, HO
JOIYCKaeT B OTBETe WIIM B PELICHHH 3aJla4 HEKOTOPBIE HETOYHOCTH, KOTOPBIE MOXET YCTPAaHHUTh C
IIOMOIIBIO JOTIOTHUTEIBHBIX BOIIPOCOB MPEIOIaBaTesl.

OtmeTka «yIIOBJIETBOPHTEILHO» BBICTaBIISIETCS oOy4aromemycs, II0Ka3aBIIEMY
(parmeHTapHbIf, pa3spo3HEHHBIH XapakTep 3HAHMI, HELOCTATOYHO IPABUIBHBIE (DOPMYITHPOBKHU
0a30BBIX IOHATHH, HapylIEHHs JIOTHYECKOW IOCIIE[OBATEIBHOCTH B H3JI0KEHHM ITPOrPaMMHOTO
MaTepualia, HO IIPH 3TOM OH BJIAJICET OCHOBHBIMHU IOHATHSIMH BBIHOCHMBIX Ha KOHTPOJIBHYIO paGoTy
TE€M, HEOOXOIMMBIMH Ul NaJbHEHIero OOy4eHUsI U MOXKET MPUMEHSATH IOJy4EHHBIE 3HAHUS IO
oOpa3ily B CTaHJapTHOMN CUTYaIHH.



OTMeTKa «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS OOydaromeMycs, KOTOpPBIH HE 3HAeT
OoJibllield YacTH OCHOBHOTO COJEp)KaHHs BBIHOCHMBIX Ha KOHTPOJBHYIO paboTy BOIPOCOB TEM
JUCHUIUIAHE], JOMyCKaeT TpyOble OMMOKH B (DOpPMYJTHpPOBKAX OCHOBHBIX IMOHSATHH M HE yMEET
UCII0JIb30BATh [TOJIyY€HHBIEC 3HAHUS.

TpebGoBanusi K HanMcaHUIO pedepaTa

Pedepar — MPOAYKT CaMOCTOSATEIBHOM pabOThl 00ydYaromerocs, NpeacTaBiIsIOMmuil coboi
KPaTKOE W3JI0KEHHWE COIEPXKaHWs M DPEe3yabTaTOB HHAMBUIYAIBHOH Yy4eOHO-MCCIIEN0BATEILCKOM
JIeSITEIbHOCTH. ABTOp pacKpbIBaeT CYThb HCCIEAYyeMOH IMpOoOJIeMbl, IPUBOJUT Pa3IMYHBIE TOYKH
3pEeHHs, & TAK)Ke COOCTBEHHBIE B3IVISAbI HA HEE.

Pedepar mo/keH OBITH CTPYKTYpUpoOBaH (IIO IjaBaM, pasjeiaM, maparpadaM) M BKJIIOYATh
paszeNbl: BBEJCHHE, OCHOBHYIO 4YacTh, 3aK/IIOUYEHHE, CIHMCOK MCIIOIb30BAaHHOM JMTEpaTypel. B
3aBUCHUMOCTH OT TEMAaTHKH pedepara K HeMy MOryT ObITb O(GOPMIIECHBI IPHIIOKEHHS, COAEPKAIIHE
JIOKYMEHTBI, HJUTIOCTPALIUH, TaOIHUIIBI, CXEMBI U T.JI.

Kpurepuu oneHuBaHus pedepara:

OTMeTKa «OTJIMYHO» BBIIOJHEHBI BCe TpeOOBaHMS K HAIMCAHUIO W 3aumre pedepara:
ob6o3HaueHa mpobiemMa U 000CHOBaHA €€ aKTyaJIbHOCTb, CHEJIaH KPAaTKUH aHa/Ii3 pasjIM4YHBIX TOYEK
3peHHs Ha paccMarpuBaeMyro [IpoOiieMy M JIOTHYHO H3JI0KeHa COOCTBEHHas IIO3HMIIMS,
copMyIMpOBaHBI BBIBOJIBI, TeMa PACKPBITA IOJHOCTHIO, BBIIEPXKAH 00BEM, COONIOIEHBI TPEOOBAHMS
K BHEIIHEMY O()OPMJICHHIO, JaHbI MIPABUIbHBIE OTBETHI Ha JIOMOJHUTEIbHBIE BOIPOCHL.

OTMeTKa «XOpOIII0» - OCHOBHBIE TpeOOBaHUSA K pedepaTy U €ro 3alllUTe BBHINOJIHEHBI, HO IIPH
9TOM JIOMYIICHbI HEJO4YETBI. B YacTHOCTH, MMEIOTCS HETOYHOCTH B H3JI0KEHMH Marepuala,
OTCYTCTBYET JIOTHYECKas IIOC/IEOBATEIBHOCT B CY)KACHHSAX, He BbIIEpXkaH o00BEM pedepara,
MMEIOTCS  YIyIIeHus: B O(GOPMIICHMH, HE JOIYCKAET CYINECTBEHHBIX HETOYHOCTEH B OTBETE Ha
JIOTIOJTHUTEJIBHBIN BOIIPOC.

OTMeTKa «yIOBJIETBOPHTEILHO» - HMMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHHMS OT TPeOOBaHHMH K
pebepupoBanuio. B 4acTHOCTH, TeMa OCBEIIeHA JIMIIb YaCTUYHO, JOMYINEHb!l (aKTHYECKHE OINMOKH B
cozepkanuu pedepara WK [Py OTBETE Ha JOIOJHUTEIbHBIE BOIPOCH], BO BPEMS 3alUTHI OTCYTCTBYET
BBIBO/I.

OTMeTKa «HEYIOBIETBOPUTEIBHO» - TeMa pedepara HE pacKpeiTa, OOHapyKHBACTCH
CYILIECTBEHHOE HEIIOHUMaHHUE TPOOIIEMBI.

TpeGoBaHus K BbINOJHEHHIO TECTOBOI0 3a/laHUSA

Tecr — cucremMa CTaHIAPTH3UPOBAaHHBIX 3aJaHUH, MO3BOJISAIOIIAS aBTOMAaTHU3MPOBATH
IpOLEIyPY U3MEPEHHUS YPOBHSI 3HAHUH U yMEHHH 00y4aromerocs.

B TecTOBBIX 3aIaHUAX UCIIOJIb3YIOTCS YETBIPE THIIA BOIIPOCOB:

- 3akpeiTas (opma — Hamboyiee pacrnpocTpaHeHHas (opMa M IPEAIaraeT HECKOJBKO
aJIbTEPHATHBHBIX OTBETOB Ha IOCTaBJICHHBIA Bompoc. Hampumep, oOyuaromemycs 3amaaeTcst BOIIPoOC,
TpeOyIOLIMHA AIbTEPHATHBHOIO OTBETA «J1a» WIH KHET», «SIBISETCS» MM KHE SBISETCS», KOTHOCHTCS
WM «HE OTHOCHTCS» U T.II. TecTOBOE 3aaHue, CoeprKallee BOIPOC B 3aKphITOH (opMe, BKIIOYAET B
cebsi OIMH WM HECKOJIbKO MPABHJIBHBIX OTBETOB M HMHOIJIA HA3bIBA€TCS BBIOOPOUYHBIM 3a/laHHMEM.
3akpeiTas (opma BOIPOCOB HCIIOJB3YETCsS TakKXKe B TeCTax-3a7adax ¢ BBHIOOPOYHBIMH OTBETaMu. B
TECTOBOM 3aJlaHUH B 9TOM cliydae chOopMyIHpPOBaHbI YCIOBHE 3a7aui M BCE HEOOXOAUMBIE UCXOHEIE
JIAaHHBIE, a B OTBETAX IPEACTABJICHBI HECKOJIBKO BapHaHTOB pe3yjbTaTa PEIICHHS B YHCIOBOM HIIH
OykBenHOM BHae. OOydaroluiicss JO/DKEH PEIIUTh 3a/ady M I0Ka3aTh, KAKOW M3 IPE/ICTaBICHHBIX
OTBETOB OH IOJIY4HUIT;

- oTkpblTas (opMa — BONPOC B OTKPBITOH (opMe IpeacTaBiIseT coOOH yTBEPKICHHE,
KOTOpO€e HeOOXOIMMO IONOMHUTE. JlaHHAs dopMa MOXKET OBITH IPEICTaBICHa B TECTOBOM 3aJIaHHH,
HAIIpUMEp, B BHUJIE CJIOBECHOTO TeKcTa, (opMyiibl (YpaBHEHHUS), rpaduka, B KOTOPBIX MPOIYIICHBI
CYILIECTBEHHBIE COCTABJISIOIINE - YacTH CJIOBA WJIM OYKBBI, yCJIOBHBIE O0O3HAYEHHMs, JUHHH HIIH
W300paKeHUsT DJIEMEHTOB cxeMbl M rpaduka. OOywaromuics IO/DKEH [0 MaMsTH BCTaBUTH
COOTBETCTBYIOIIKE DJIEMEHTHI B yKa3aHHBIE MecTa («IIPOITYyCKU»);

- YCTaHOBJIEHHE COOTBETCTBHS — B JJAHHOM CiTydae 00ydarolmeMycs IpeulararoT JBa CIUCKa,
MEX/Ty 2JIEMEHTaMH KOTOPBIX CJI€IyeT YCTAHOBUTH COOTBETCTBHE;



YCTAQHOBJICHHE  IIOCJIEIOBATEIBHOCTH —  Ipeanojaraer HeoOXOIUMOCTh  YCTaHOBHTH
IIPaBUJILHYIO MOCJIE0BATEIHLHOCTE Mpe/laraéMoro CIUCKa CJIOB WiH (pa3.

Tectsl crpynnupoBaHsl 1o TemaMm. KoJn4ecTBO TECTOBBIX BOIPOCOB B pasjelie pa3IuyHO, UYTO
00ycJI0BI€HO 00bEMOM H3yHaeMOI0 MaTepHasa 1 ee TPyI0EMKOCTBIO.

DopMyTUPOBKH BOIIPOCOB ITOCTPOEHEI 110 CJIEIYIOIIHM OCHOBHBIM IIPUHIIAIIAM

BuiOpaTh BepHbIe BADHAHTBI OTBETA.

B mnyHkTe mnpuBeNeHBI KOHKPETHBIE BOIPOCHI W BapuaHThl OTBeTOB. OOywaromemycs
npeJuiaraeTcsi BEIOpaTh HOMEp MPaBUIBHOIO OTBETA M3 MpeJlaraéMbIX BapuaHToB. [Ipu atom cinenyer
y4ecTh Ba)kKHOe TpeOOBaHHE: B OTBETAX K 3aJaHUIO 00s3aTEIbHO JO/KEH OBITh BEPHBIH OTBET U OH
JIOJKEH OBITH TOJIBKO OJTUH.

OOyyaromuiicss JOJDKEH BBIOpAaTh BEPHBIM OTBET HA IOCTABJICHHBIH BONPOC M CBEPUTH €r0 C
NIPaBUJIBHBIM OTBETOM, KOTOPBIH JJA€TCsl B KOHIIE.

Kpurepun oueHKu 3HAHMH NIPHU NIPOBEJIEHUN TECTHPOBAHHUSA

OTMeTKa «OTJIMYHOY» BBICTABIISETCS IPH YCJIOBHUU NMPABUIBHOTO OTBETa HE MeHee ueM 85%
TECTOBBIX 3aJlaHUH;

OTMeTKa «XOpOIIO» BBICTABJISIETCS IPU YCJIOBHH IMPaBUJILHOIO OTBeTa He MeHee yeM 70 %
TECTOBBIX 3aJJaHUM;

OTMeTKa «yJIOBJIETBOPUTEILHO» BBICTABIISETCS IPU YCIOBHUU IPAaBUJILHOTO OTBETa HE MEHEE
50 %;

OTMeTKa «HEYHOBJIETBOPUTEILHO» BBICTABIISIECTCS IIPU YCIOBHH IPAaBHIBLHOTO OTBETa MEHEE
yeM Ha 50 % TECTOBBIX 3aJaHuM.

Pe3ynpTaThl TEKyIIero KOHTPOJIS HCHOJIB3YIOTCS I[P  IIPOBEJECHUH  IIPOMEXNKYTOUHOM
aTTeCTaIHH.

TpeboBaHHUs K NMPOBEJIEHHUIO 3a4eTa

3aueT — GopMa NPOBEPKH 3HAHHM, YMEHHUH U HaBBIKOB, NPHOOPETEHHBIX OOYyYaIOIIMMUCS B
IpoIecce YCBOSGHHUS ydyeOHOro marepHuala JEKIUOHHBIX, IPAKTUYECKUX U CEMHHAPCKUX 3aHATHH 110
JHUCHMILINHE.

Kpurepun oneHkH 3HaHHI Ha 3a4eTe:

3aveT MOXKET IMPOBOJUTHCS B (hOpME YCTHOIO OIpoca WIM 10 BOIpOCaM, C IpeaBapUTEIbHON
MMOATOTOBKOM MK 6€3 MOATOTOBKH, II0 YCMOTPEHHIO ITPETIOAaBaTE]Isl.

Bompoce! yTBepxaloTcs Ha 3aceaHuy Kadeapbl U MOAMUCHIBAIOTCS 3aBEIYIOIINM Kadeapoii.
[IpenosaBaresib MOXKET MPOCTaBUThH 3a4yeT Oe3 oIpoca UM cobeceoBaHMs TEM CTyAECHTaM, KOTOphIE
AKTHBHO y4aCTBOBAJIM B CEMHHAPCKUX 3aHSATHUSX.

[IIkana oueHWBaHWs: AByXOaJulbHAs IOKaja — HE 3a4T€HO (HE BBIIOJIHEHO); 3a4TeHO
(BBITIOJIHEHO).

OlIeHKa «3a9TeH0» CTaBATCS 00y4JaroIeMycsi, OTBET KOTOPOTO CBUJIETEILCTBYET:

- O TTOJTHOM 3HAHUHU MaTepuasia o mporpamMmme;

- 0 3HAHUHU PEKOMEHI0BAaHHOM JIUTEPATYPHI,

- 0 3HAHWUHU KOHIIENTYaJIbHO-IIOHSATHHHOTO amnmapara BCEro Kypca U IPUHUMABIIUA aKTHBHOE
y4acTUs Ha CEMHUHAPCKUX 3aHATUSIX, a TAKXKE CONEPXKUT B LIEJIOM MPAaBUIBHOE M apIyMEHTHPOBAHHOE
U3JI0KEHHE MaTepuaa.

OueHKa «HeE 3a9TE€HO0» CTaBATCA OOYydYaroIeMycsi, HMEIOIIEMY CYIIECTBEHHBIC ITPOOEIBI
B 3HAHMHM OCHOBHOI'O Marepuaja 1o MporpaMme, a Tak)Ke JOIYCTHBIIEMY MPHHIMITHAIBHBIE OUIHOKH
MIPH U3JIOXKEHUU MaTepHaia.

8.YueOHo-MeTOAHYeCKOe H HHPOpMaLHOHHOE o0ecriedeHHe U CIHIIIMHbI
8.1. ocHOBHas JIUTEpaTYypa
1. Kypc Beicmmedt matemaruku. B 2-x 4. Y. 1 [DnextponHsli pecypc]: yueOHuk / M.K.
BenanokoB [u gp.]. — Maitkon: Marapun O.I., 2013. — 384 c¢. — Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917




2. Kypc Beicmieif marematuku. B 2-x u. Y. 2 [DnextpoHHbii pecype]: yuebumk / M.K.
benanokoB [u gap.]. — Maiikom: Marapun O.I',, 2013. — 279 c¢. — Pexum pocryma:
http:/lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Ilunaves, B.C. Bricimas maremaruka [DnekTponHbId pecypc]: yuebuuk / B.C. [Ilunaues. -
Mocksa: HWH®PA-M, 2019. - 479 c¢. - 3OBC «Znanium.com» - Pexum pocryma:
http://znanium.com/catalog/product/990716

4. Illunaves, B.C. 3agmaunuk no Belcliel MareMaTHke [DIEKTPOHHBIN pecype]: ydueGHOe
noco6ue / B.C. Illunaues. - M.: MTHOPA-M, 2020 - 304 c. - O5C «Znanium.com» - Pexum nocrymna:
https://znanium.com/catalog/document?id=344429

8.2. nonmoHUTENbHAS IUTEPATYypPA:

5. [lunauves, B.C. 3azaunuk nmo BeICHIEH MareMaTHKe [DIEKTPOHHBIH pecypc]: ydeOHOe
nocobue / B.C. [llunayves. - M.: UTHO®PA-M, 2020 - 304 c. - OBC «Znanium.com» - Pexxum moctyma:
https://znanium.com/catalog/document?id=344429

6. Kpacc, M.C. MaremaTtuka a1 SKOHOMHYeCKOro OakanaBpuara [DJIEKTPOHHBIM pecypc]:
yueOHuk / M.C. Kpacc, B.IT. Yynpemos. - M.: UTHOPA-M, 2020. - 472 ¢. - OBC «Znanium.com -
Pexxum nocryma: https://znanium.com/catalog/product/1072296

7. Marematuka [DnekTpoHHBIN pecypc]: yuebHoe nmocobue / FO.M. lanunos [u nap.]; moa pexn.
JL.H. Xyp6enko, ['.A. Hukonooit. - M.: UHOPA-M, 2019. - 496 c. - OBC «Znanium.comy - Pexum
noctyna: http://znanium.com/catalog/product/989799

8. Maremaruka B mpumepax M 3anadax [DJIeKTpoHHBIH pecypc]: yuebHoe mocobue / JIL.H.
Kypbenko [u ap.] - M.: UHOPA-M, 2019. - 372 c. - OBC «Znanium.com» - Pexum mocryma:
http://znanium.com/catalog/product/989802

9. Jlypee, N.I'. Briciiass maremartuka [DyekTpoHHBIH pecypc]: npaktukym / WU.I'. Jlypse, T.I1.
®yHTHKoBa. - M.: By3osckuit yueouuk, MHOPA-M, 2017. - 160 c. - ObC «Znanium.com» - Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=561293

8.3.UnpopMaLHOHHO-TeIeKOMMYHHKALIHOHHbIE pecypchbl ceTH «AHTepHETY

- O6pazoBarenpHbit mopran GI'BOY BO «MI'TVY» [DnexTponHsiii pecypc]: Pexxum poctyna:
https://mkgtu.ru/

- Odunmaneueni caifit [IpaButenscrBa Poccuiickoit ®@enepauuu. [DIeKTpOHHBIH pecypce]:
Pexxum pocryma: http://www.government.ru

- HMudopmanmonno-npaBooii nopran «l'apant» [DnekTpoHHbIH pecypc]: Pexum nocryna:
http://www.garant.ru/

- Hayunas snexrponnas 6ubmorexka www.eLIBRARY.RU — Pexwum nocryna: http://elibrary.ru/

- DeKTpoHHBIH Katanor 6ubimorexku — Pexxum noctymna: //http:/lib.mkgtu.ru:8004/catalog/fol2;

- Enuroe okHO JocTyma Kk oOpa3oBateabHbIM pecypcam: Pexxum nocryna: http://window.edu.ru/

9.MeToau4yecKue yKa3aHUs I 00y4al0MHXCS 110 0CBOCHHIO THCIHIIIHHBI (MOXYJI5)

9.1.Y4eOHO-MeTOAHYEeCKHEe MaTepHaJbl 10 JIEKUUSM H MPAKTHYECKHM 3aHATHAM
JAUCHHUITIIHHBbBI

Paznen nucuuruimHel MeTtob1 CriocoOsr Cpencrsa dopmupyem
o0Oy4JeHus (dopmer) oOy4deHus 13(S
o0OyueHus KOMIIETEHIIH
U
4 cemecTp
" QHAJIUTUYECKHUH; | o JeKius O YueOHHK; OIIK-3
I[H(I)(l)epeﬂup[a_nbﬁb]e . peuIeHuE 3a1a4, ® [IPAaKTHYECKOE © yqe6Hoe
ypaBHEHUs IIEPBOTO MOPSJIKa * pabora ¢ 3aHSITUE nocobue
KHUTOH.




Juddepenuansusie " pelIeHHe 3a1a4; | e JIeKIHs o kaprouku-| OIIK-3

YPaBHCHHS BBICHIUX ITOPSAKOB - pa60Tac ® [IPAKTUYECKOE 3aJ1aHusd,

KHHUTOH; 3aHSTHE o y4eOHOE

" CJIOBECHBIC; rocooue

" [IpaKTHYECKHE

3a/IaHus;

" OOBLICHUTEILHBIN,
Cuctemsl i hepeHIIHATBHBIX | ® pELICHUE 3a1a4; | e JeKIHs o yuebnoe | OIIK-3
ypaBHCHI/Iﬁ . pa60Tac ® [IPaKTUYECKOE mocobue

KHHUTOM; 3aHATHE

" CJIOBECHBIE;

" [IpaKTHYECKHE
3aIaHus;

" OOBSICHUTEIIbHBIN.

Knaccudukanus, " pelieHHe 3a7a4; | e JIeKIHs o yuebnuk; | OIIK-3
KaHOHHYECKHE (HOPMBI U * paboTa ¢ KHUIOH; | e mpakTHYeckoe| © Y4eOHOE
METO/IbI PEIICHUs] YpaBHEHUN " CJIOBECHBIE; 3aHATHE rocobue;
¥ KpaeBbIX 3a1a4 " [IPaKTHYECKHE
MaTeMaTH4YeCKOU (PU3UKH 3aIaHus;

" OOBSICHUTEIbHBIN
YpaBHEHHS " pelleHMe 3a1a4; | e JIeKIUs o yuebnuk; | OIIK-3
runepOoIuYecKOro THIa * paboTa C KHUIOM; | e rpakTHyeckoe| © yuebHOe

" CJIOBECHBIC, 3aHSITUE HOCOGHC;

" [IPaKTUYECKHE

3a1aHus;

" OOBICHUTEIBHBIN
VYpaBHeHus nmapabonudeckoro | * paborac ® JICKIIUS o yuebnoe | OIIK-3
THIIA KHI/IFOﬁ; ® [IPAKTHYECKOE rnocooue

" CJIOBECHBIC, 3aHSTUE

" MIpaKTHYECKUE

3aJIaHus;

" O0BSICHUTEIbHBIN.

YpaBHEHHS JUTUIITUYECKOTO " pelIeHHe 3a7a4; | e JIKIHUs o yuebnuk; | OIIK-3
THIIA » paGOTaCKHI/IFOf/'I; ® [[paKTHYEeCKoe| © yqe6Hoe

" CJIOBECHBIE; 3aHATHE nocobue;

" [paKTHYECKHE

3aJJaHus;

" 00BSACHUTEIbHBIN

10. ITepeyeHb HHPOPMANMOHHBLIX TEXHOJIOIHi, HCIOJb3YeMBIX IPH OCYIIECTBJICHHH
00pa3oBaTeJbHOr0 Mpouecca Mo JHCUHILIMHE (MOIYJI0), BK/IKOYasi NepedeHb MPOrpaMMHOro
obecrniedeHnsi 1 MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HE00X0AMMOCTH)

MHpOpMaLIMOHHBIE TEXHOJIOTHH, HCIIONB3YeMble IIPH OCYIIECTBIECHHH 00pa30BaTeIbHOrO
Tpoiiecca o AUCIHUIUIMHE, TO3BOJISIOT:

- OpraHu3oBaTh IIpolecc 0Opa3oBaHHs IIyTEM BH3yalH3allid H3ydaeMoH HH(pOpMauu
IIOCPEICTBOM HCIIOJIB30BAHUS NTPE3CHTAINH, y4eOHBIX QHILMOB;

- KOHTPOJIUPOBATH Pe3yJIbTAaThl 00YUEHHUs HA OCHOBE KOMIIBFOTEPHOTO TECTHPOBAHHUS;

- aBTOMATU3MPOBATh PacyueThl aHATMTUYECKUX IOKAa3aTeseH, MpeayCMOTPEHHbIE TPOrpaMMOn
HAY4YHO-MCCIIEI0BATEIbCKON paboThl;



- @BTOMATHU3UPOBATh ITOHUCK I/IH(bOpMaI_II/II/I IIOCPEACTBOM HUCIIOJIB30BAHUA CIIpaBOYHBIX CHCTCM.

10.1. Iepevyens He0GX0AUMOro MPOrPaAMMHOI0 o0ecneyeHHs

1. Microsoft Office 2010 Homep mpoaykTa 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095

2. Adobe Reader 9 becrutatho

3. OC Windows 7 Ilpodeccmonansnas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpoyHbIit

4. Open Office 4.1.5, Apache 01.02.2019, mmuensns LGPL.

5. 7-zip.org GNU LGPL

10.2.ITepeveHn HeOGXOAMMBIX HHPOPMANHOHHBIX CIIPABOTHBIX CHCTEM:

Kaxplii 06yuarommiics B Te4eHHe BCEro mepuosa oOydeHus 00eCIeueH MH/MBUYaIbHBIM
HEOrpPAHHYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEIHBIM CHCTEMAM:

1. IPRBooks. Bazopas KOJUIEKLHs: 3JIEKTPOHHO-Ou6IMOTeuHas cucreMa: caiT / OOIIecTBo ¢
OTpaHMYEHHOH OTBETCTBEHHOCThIO Kommanus "Aii Ilm Ap Menua". Caparos, 2010. -
URL: http://www.iprbookshop.ru/586.html - Pesxum gocTyma: 1yist 3aperuCTpHUp. MOJb30BATENCH.

2. 7nanium.com. Ba3oBas KOJIEKUHs: 3IIEKTPOHHO-GmbMoTeunas cucrema: caift / OO0
"Hayuno-usjarensckuii nentp Muppa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . -
PeXuM JOCTYIa: JUIsl 3apETHCTPHUP. TOJIb30BATEIICH.

Jlnst obydarommxcs o6ecieder oCTyN (yHaleHHBIA JOCTYM) K CIEAYIOUMM COBPEMEHHBIM
npodeccHOHATbHBIM 6a3aM JTaHHBIX, HHPOPMALMOHHBIM CTIPABOYHEIM H [IOMCKOBBIM CHCTEMAM:

1. eLIBRARY.RU: HayuHas oSneKTpoHHas OuOnmoTexa: caifT. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pesxxum gocTyma: Iist 3aperucTPUp. MOJIb30BATENCH.

2. CYBERLENINKA: HayuHas dJeKTpoHHas OuOnmoTeka: cait. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum JocTyma: [uls 3aperucTpyp. MOJb30BaTeNeH.

3. HarmonanpHas  onekrponHas  ouonuoreka (HOB):  denepanbHas —rocynapCTBEHHAs
MHMOPMAIMOHHAsS CHCTeMa: callT / MUHHUCTEPCTBO KyJIbTYpPbI Poccuiickoit ®enepannu, Poccuiickast
rocynapcTenHas 6uGnuoreka. — Mocksa, 2004. - URL: https://u36.pd/. - Pexum noctyma: s
3aperuCTPHp. IOJIb30BATENEH.

4. EcTeCTBEHHO-HAYUHBINH 00pa3oBaTe/bHbIH IOpTal: caifT / MUHECTEPCTBO HAyKH M BBICIICTO
o6paszoanus Poccniickoit @enepannn. — Mocksa, 2002. — URL: http://www.en.edu.ru/#_blank.

5. ExuHoe OKHO JI0cTyna K MH(OPMALMOHHBIM pecypcam: cailT / MHHHCTEPCTBO HAayKH H
BBICIIEr0 06pasoanus Poccuiickoit deneparmu. — Mocksa, 2005. - URL: http://window.edu.ru/

11. OnmucaHHe MaTEPHAJLHO-TEXHHYECKOH 0a3bl HeOOXOAMMOIi /Il OCYIIeCTBICHHS
00pa30BaTeILHOrO Mpouecca N0 AHCHUIIHHE

HanmeHOBaHUS CHIELHAIBHBIX
[IOMEIIEHUH ¥ TOMEIIECHUH
JUTSL CAMOCTOSATEIBHON paboThI

OcHalEHHOCTD
CITelMaIbHBIX TOMEIIEHUHN U
IOMEIIEHUN sl

HCpC‘-ICHI: JIMIICH3UOHHOTO
IIpOrpaMMHOIO obecrnieyeHusl.
PexBU3UTHI TOATBEPIKIAOLIETO

r. Maiikon yJ1.

KOMIIBIOTEPHBIN KJ1acc Ha 15

CaMOCTOSTEIHHOM paboTEI JOKYMEHTa
CreruajibHbIe TOMELIEHHMSI
V4eOHble ayAUTOPHH JUIs [TepenocHoe 1. Microsoft  Office 2010
NPOBE/ICHHS 3aHATHI MYJITUMEUIAHOE HOMED IPOAYKTa
JEKIIHOHHOTO THIIA. o0opynoBaHHe, J10CKa, 14.0.6024.1000 SP1 ~ MSO
ayn. 2-31,2-37, 2-40a agpec: | meGeb [Ulst ayIMTOPHH, (14.0.6024.1000)  02260-018-

0000106-48095




[TepBomaiickast, 210
Aynutopust s
PAKTUYECKUX 3aHATUH,
IPYIIIOBBIX U
WHIUBUIYATbHBIX
KOHCYJIbTAI[MH, TEKYIIEro
KOHTPOJIS  IPOMEKYTOYHOH
aTTeCTalluH:

ayn. 2-31,2-37, 2-40a anpec:
r. Maiikorn yi1.
[TepBomaiickas, 210
KoMIbIOTepHBIH KJ1acc: ayl.
3-13, agpec: r. Maiixon yi1.
[Tymkuna,177

[Tomerenue it XpaHEHUS U
PO UITaAKTUYECKOTO
o0ciTyKUBaHHUS
obopynoBaHHs:
UH(}OPMAIIMOHHO-
TEXHUYECKUHN OTHEI,

r. Maiixomn, y1.
ITepBomaiickas ,191, ka6.318

MIOCAJ0YHBIX MECT,
OCHAIICHHbIN
KoMITbloTepamMu Pentium ¢
BbIX0JI0M B VIHTEpHET

2. Adobe Reader 9 becruiatHo
3. OC Windows 7
[TpodeccuonanpHas, Microsoft
Corp. Ne 00371-838-5849405-
85257, 23.01.2012, 6eccpounsrii
4. Open Office 4.1.5, Apache
01.02.2019, muuen3us LGPL.
7-zip.org GNU LGPL

[TomereHus 1151 cCaMOCTOATENIbHOM pabOoTEI

[Tomemenue JUIS
CaMOCTOSITeIbBHOH ~ paboThI:
aya. 3-25; KOMIIBIOTEPHBIN
kiace, (3-13) aagpec: T.
Maiixon yu. [Tymkuna,177

YuTanbHbIN 3aJ1: YII.
[TepBomaiickas ,191, 3 stax.

[lepenocHoe
MYJIBTUMEIUNHOE
obopynoBanue, 10cKa, MeOellb
JUISL ayIUTOPHH,
KOMITBIOTEPHBIH Kiacc Ha 15
[IOCAJ0YHBIX MECT,
OCHAIIIEHHBIN KOMIIBIOTEpAMHU
Pentium ¢ BeIXoq0M B
WuTepuer

YuranpHbii 3a1 umeet 150
II0CAJOYHBIX MECT,
KOMITBIOTEPHOE OCHAIIEHHE C
BBIX010M B HTepHeT Ha 30
MI0CAIOYHBIX MECT; OCHAIIECH
CIeIHaIU3UPOBAHHOMN
Me06ebIo (CTOJBI, CTYIIb,
mKadml, mKadbl
BBICTABOYHBIC), CTAI[HOHAPHOE
MYJIBTUMEIUNHOE
o0opyoBaHKE, OPIrTEXHUKA
(MIpUHTEPBI, CKAHEPBI,
KCEPOKCHI

5. Microsoft Office 2010
HOMED MPOAYKTa
14.0.6024.1000 SP1 MSO

(14.0.6024.1000) 02260-018-
0000106-48095

6. Adobe Reader 9 becrimatHO
7. OC Windows 7
[Tpodeccuonanpuas, Microsoft
Corp. Ne 00371-838-5849405-
85257, 23.01.2012,
HeccpouHbIi

8. Open Office 4.1.5, Apache
01.02.2019, muuensus LGPL.
7-zip.org GNU LGPL




12. Jlomo/iHeHus1 M N3MEHeHHs B pabo4eil mporpamme

3a / y4eOHbIH roa

B paGouyto mporpamMmy

(HaMMeHOBaHME JUCIUTUIAHEI)

JUIsl HaIrpaBJIeHUs (CIIEIHaTbHOCTH)

(HOMep HarpaBJIeHus (CIEeNUaTIBLHOCTH)

BHOCSITCS CIICAYIOUIAEC NOTIOJIHEHUST U U3MCHCHHU !

HOHOHHeHI/IH " U3MCHCHUS BHEC

(momxuocts, @.M.0., moanuce)

PaGouyas mporpaMma nepecMoTpeHa u 0J00peHa Ha 3aceJaHuu Kadeapsl

(nauMeHOBaHHE Kadeaphl)

« » 20 T

3aBenyrouii kadeapoi

(Tmoamucs) (®.1.0.)



