MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teopusi A ¢epeHI[UaTBHBIX M HHTErPaIbHbIX YPaBHeHHI

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 72 72 4yacoB
4 CamocTosiTesibHas paboTa 72 72 4yacoB
5 Bcero (6e3 3k3ameHa) 144 144 4acoB
6 [TogroroBka v cjaua sK3ameHa / 3aueta 36 36 yacoB
7 OO6asi Tpy0eMKOCThb 180 180 4yacoB
5.0 5.0 3.E

JK3aMeH: 3 ceMecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 33 or «24 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

cTapiumii npernoziaBarens kKad. MuCA JKarosa /I. FO.

3aBeayromumii obecreunBarolei Kad.
MuCA Hmutpues B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

MuCA Ovutpues B. M.
OKCIePThI:

pouent Kadezapa mogenpoBanus 1
cucteMHoro aHanusa (MuCA) lanpka T. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMrpoBaHMe Y CTYy[eHTOB HaBBIKOB pellieHHsI OCHOBHBIX AU(depeHIMaTbHbIX U UHTerpabHbIX
YPaBHEHHWH, UCII0/Ib3yEeMbIX B €CTEeCTBEHHBIX HayKaX.

1.2. 3agauM JUCIHUILIMHBI

— PasBuTHe MareMaTHuyeCKOU KyIbTypbl y CTY/[€HTOB,;

— OB/IaJieHWe MeToJaMU UCC/iefloBaHUsI U pellieHUs1 Aud@epeHIHaIbHBIX U HUHTETPaTbHBIX
ypaBHeHUH;

— (dopMypoBaHHe HaBBIKOB aHa/lM3a MaTeMaTUueCKUx Mogeseli 00beKTOB U TpPOLecCcoB
OKpY>Karollel cpefibl;

— ¢opMupoBaHHe Yy CTYIE€HTOB YMeHUsI CAMOCTOSITeTbHOrO OOy4yeHHs] M aHaM3a TPUK/IaJHBIX
3a/1a4.

2. MecTo pucomiuingeel B cTpyKrype OITIOII

OucuuniiiHa  «Teopus  guddepeHIMaNbHBIX M UHTerpajibHbIX —ypaBHeHui» (B1.B.O/.7)
OTHOCHTCS K 010Ky 1 (BapuaTuBHast 4acTh).

[TpesmecTByrOolUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble 3HaHUS,  SIBJISIIOTCS
c/lefylollie  AUCLMIUIMHBL:  BbluMciurenbHass — MareMaTtvka, VHdopmaruka,  KomrmbrorepHoe
MoJilelMpoBaHue (u3nyeckux 3ajady, MaremaTtuka, IIporpammupoBaHue ¥ OCHOBBI ajJrOpUTMH3ALIUY,
dusuka.

[TocneayomwymMy  JUCLMIVIMHAMU ~ SIBASIOTCS:  Teopusi BepoOATHOCTEM UM Maremarhyeckast
CTaTUCTHKA.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLIUILUIUHBI

[potiecc u3yueHus AUCLIUTIIMHBI HarlpaB/ieH Ha (h)OpMUpPOBaHWe C/IeYIOLIUX KOMITeTeHLIUM:

— OIIK-1 roTOBHOCTbIO TPHUMEHSITb MeTO[bl MaTeMaTWKu, (U3UKH, XUMHUMU, CUCTEMHOTO
aHa/iM3a, TeOpWUU YMpaB/ieHWs, TeOpPUU 3HAHWM, TeOPUM W TeXHOJOTMW MNPOrpaMMMPOBaHHUS, a TaKKe
MeTO/I0OB T'YMaHHUTaPHBIX, 5KOHOMHUYECKUX U COLIUA/IbHBIX HayK;

— OIIK-3 criocoOHOCTBIO TIPE/ICTaB/IATh COBPEMEHHYH) Hay4HYH) KapTHMHY MUpa Ha OCHOBe
3HaHWM OCHOBHBIX T0JIOKEHUH, 3aKOHOB U METO/IOB €CTeCTBEHHBIX HayK U MareMaTHKW;

B pesysnbraTte usyuyeHus JUCLUMIUIMHBI CTYZEHT JOJDKeH:

— 3HaTh OCHOBHbIE THUMbI AUQQepeHIMaTbHbIX U WHTeTpa/JbHbIX ypaBHEHUNM U CIIOCOObI UX
pelieHus.

— yMeThb TIpH pellleHWd 3a/jau BbIOMpAaTh W HCIO/Ib30BaTb HEOOXOJMMble BBIUYMC/TUTETbHBIE
MeTOZbl B 3aBUCHMOCTH OT TOCTaB/IEHHOW 3a/laud, JIOTUUeCKU MpaBUIbHO CTPOUThH PacCyKIeHUs Mpu
pelleHrHy 3ajau.

— BJajileTh HaBblKaMU COCTaB/eHUs U depeHINaNbHbIX U WHTErpajbHbIX YPaBHEHUW MpU
pellleHny aHA/IUTUUeCKUX W UMCEeHHBIX 3a7iad, W uHdopMarreli 060 OCHOBHBIX METO/aX COCTABJ/IEHUS
MaTeMaTh4yeCcKUX Mogeseil 00beKTOB 1 TIPOLIeCCOB OKPY>KaroLel CpeJbl.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sseT 5.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yueGHOM AesSTeTbHOCTU Bcero uacos CemecTpsbl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 72 72
Jlexkuuu 36 36
[IpakTyeckue 3aHATUSA 36 36
CamocTosiTenibHast paboTa (Bcero) 72 72
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 24 24

CornacoeaHa Ha noprane Ne 11896 3



[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 48 48
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u cfladya sK3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN

Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= &
= 8
= B - o
m —
= § § S g % =
= | ¥ | E | sE| i
No Ha3Banusi pa3genoB JUCLUTIIMHBI g 5 5 o O S
= g = | 50 s £
< S | 28 53
: 2 = & =
£ 8
1 | duddepeHianbHble ypaBHEHUS TIEPBOTO 8 8 14 30 |OIIK-1, OIIK-3
NopsiJiKa.
2 | IuddepentanbHble ypaBHeHUS! BbICILINX 6 6 12 24 | OIIK-1, OIIK-3
TIOPSI/IKOB.
3 | Cuctembl 0OBIKHOBEHHBIX 2 2 6 10 OIIK-1
IuddepeHIMaNIbHBIX YpaBHEHUH.
4 | DyieMeHTbl TEOPUU YCTOUUHMBOCTH. 5 9 OIIK-1, OIIK-3
5 | YpaBHeHMs MaTeMaTUueCKOl (PU3UKU. 4 4 12 20 OIIK-1, OIIK-3
6 |I'paHnuHbIe, HaYa/IbHBIE U KPaeBble 3 7 OIIK-1, OIIK-3
YCJIOBUSI.
7 | OCHOBHBIE K/1aCChl UHTErpaJibHbIX 4 4 8 16 OIlIK-1, OIIK-3
ypaBHEHUH.
YpaBHenuve ®pearonbma. 14 | OIIK-1, OIIK-3
VHTerpanbHble peobpa3oBaHyie U 14 | OIIK-1, OIIK-3
VIHTerpaJjibHble YpaBHEeHHUs.
Wroro 36 36 72 144
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEKI[HsIM)
3 z S
: 5
HaspaHus pasienion CopeprkaHuve pas/ie/ioB JUCLUTLIMHBI 10 : - § %
JeKLUSIM g g 2
S8 g =
a e 2
= ©
3 cemecTp
1 JuddepeniyanbHble ypaBHeHUs BBefenue B JUCLIUIUVIUHY 8 OIlK-1,
MepBoro Nopsizxa. «duddepeHLianbHbie ypaBHEHUS». OIlK-3
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OcHoBHbIe orpeziesieHusi. CBOMCTBa
obuero perienus. IHTerpaabHbIe
KpuBble. Ocoboe peltieHre. YpaBHEHHUS C
paszesoLMMUCS lepeMeHHbIMU.
OpHOpOAHbIe ypaBHeHUs. YpaBHeHUH,
MIPUBOZALLINECS K OZHOPOJHBIM.
JIuHeliHble ypaBHeHUs. JInHelHbIe
ofiHOpOoHbIe AuddepeHLMaTbHbIE
ypaBHeHUs1. JIMHeliHbIe HeO[HOPOJHbIe
IuddepeHLanbHbIe ypaBHeHUs. MeTo/,
bepnymii. Metop, Jlarpasska.
YpaBHeHwus1, IPUBOSALLMECS K TMHEUHBIM
(ypaBHeHue bepHy/niv, ypaBHEHUe
Pukkary). YpaBHeHUs B ITOJTHBIX
nuddepeniManax. Yciopue
TOTa/IbHOCTU. YpaBHeHus JlarpaHa u
Knepo. 'eomeTpuyeckast UHTepripeTalus
petueHuii auddepeHLanbHOTO
ypaBHeHUs1 repBoro nopsigka. [Tone
HaripaBieHui. VI30KuHbI. Unc/ieHHbIe
MeTo/Ibl pellieHus JuddepeHIaTbHbIX
ypaBHeHul. MeTtop Ditnepa.
YTouHeHHBIM MeToA, Diinepa. MeTof,
Pynre — Kyrra.

HToro

2 luddepeHLanbHble ypaBHeHUS
BBICIIINX MOPSIAKOB.

OuddepeniiranbHbie ypaBHEeHUS BBICILIAX
TIOPSIIKOB. YPaBHEHUs, [0MyCKarolue
TIOHWKeHHe ropsijKa. JIuHeliHbIe
ofHOpO/HbIe AUddepeHLIaTbHbIe
ypaBHEeHUsI C TIPOU3BOJIbHBIMU

ko3¢ ¢pumentamu. PyHameHTanbHas
cucreMa pelieHui. OnpezienuTenb
Bponckoro. Obi1iee perieHne JTUHEHHOTO
oJHOpoAHoro AuddepeHIaTbEHOTO
ypaBHeHUsI BTOPOro nopsijka. JInHeliHbie
OJHOpOAHbIe AU QepeHLanbHbIe
yPaBHEHMUs C TIOCTOSIHHbIMU
Ko3(ppureHTaMy. XapaKTepucTUue CKUM
MHOTOUJIEH ¥ XapaKTepruCTUUecKoe
ypaBHeHUe. JIuHelHble HeOHOPO/[HbIe
mubdepeHIManbHbIe YDaBHEHUS C
TIPOM3BOJILHBIMU KO3 dHI[eHTaMu.
MeToz, BapraLiiy MpOU3BO/IbHBIX
MOCTOSIHHBIX. JIMHeliHble HeOIHOPO/HbIe
muddepeHIManbHbIe YDaBHEHUS C
MOCTOSIHHBIMU KO3(DPULIMEeHTaMHU.
YpaBHeHwus1 € IpaBOU YaCThbIO
CrieLMasbHOTO BU/A.

Htoro

OTIK-1,
OTIK-3

3 CucTeMbl 0OBIKHOBEHHBIX
IuddepeHIMaTbHBIX ypaBHEHUH.

HopmarnbHble crcTeMbl 0ObIKHOBEHHBIX
JuddepeHIMaIbHBIX ypaBHEHUH.
HopMarnbHble cucTeMbl TMHEHHBIX

OIIK-1
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OJTHOPOZIHBIX A depeHIaTbHBIX
ypaBHEHHH C TIOCTOSTHHBIMU

K03 duLieHTamMu.
Nroro 2
4 DrieMeHTbl TeEOPUM YCTOWUMBOCTHU. | YCTOWUYMBOCTS 110 JIAryHoBy. Touka 2 OIIK-1

nokos. Teopema JIamnyHoBa.
Knaccudukanys Touek rnokos.

Ntoro
5 YpaBHeHUs MaTemMaTHyeCKoU YpaBHeHUs B UaCTHBIX [TPOU3BO/HBIX. 4 OIIK-1,
()7€371978 JIuHeliHble OZJHOPO/IHbIE OI1K-3

IuddepeHLMaTbHbIe YDaBHEHUS B
YaCTHBIX MPOM3BO/HBIX I1€PBOTO TOPSKA.
Knaccudukaryisi 0CHOBHBIX THUTIOB
ypPaBHEHHI MaTeMaThueCcKOu (U3UKH.
YpaBHeHHe KoneOaHUi CTPYHBI.

Ntoro 4
6 I'paHnuHbIe, Haua/ibHbIE U KpaeBble |Pemenue 3amaur Koy metomom 2 OIlIK-1,
yC/I0BUAL. paszeneHus nepeMeHHbIX. (MeTtog ®ypbe OIIK-3

). Pemenue 3azjaun Koim metogom
Manambepa. YpaBHeHHe
TerIoNpoOBOAHOCTU. YpaBHeHue Jlariaca.
3azaua [Jupuxiie. PelieHue 3aaun
Hupuxine njs Kkpyra.

Wtoro
7 OCHOBHBIE K/1aCChl MHTerpaabHbIX | OCHOBHBIE K/1aCChl UHTErPaTbHbIX 4 OITK-1,
yPaBHEHHUH. ypaBHeHUH. 3a7jauu, IPUBOJALLINE K OIIK-3
VHTerpa/ibHbIM yPaBHEHUSM.
Wtoro
8 YpaBHenue ®pezrosnsma. TeopeMs! CyljeCTBOBaHUS U 4 OIIK-1,
eJMHCTBEeHHOCTH pelleHUs. YpaBHeHUs OIIK-3
®pepronbMa C BEIPOXK/IEHHBIM APOM.
Ntoro
9 UHTerpanbHble ipeodpa3oBaHue U | VIHTerpasbHbIe ipeoOpa3oBanust Oypbe U 4 OIIK-1,
WHTerpasbHble YpaBHeHUs. Jlannaca. TIpeobpasoBanue dypre. OI1K-3
Wtoro 4
Wtoro 3a cemecTp 36

5.3. Pa3pgenbl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCrneurBaIUMHU (MpebIyLMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYFOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHEI, [J/is1 KOTOPBIX He0bXoaumMo
Ne| HauMeHOBaHHMe JUCLAMIIMH n3yueHre 00eCcrieurBaroluX U 00eCcreunBaeMbIX AUCIIUTUIAH
1 2 3 4 5 6 7 8 9
[IpepecTByromme AUCLUATUIUHBI
1 | BerunciaurenbsHast + + + +
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MdaTeMaTHKa

2 |Wudopmaruka + + + + + +
3 | KommsroTepHoe
MoJienMpoBaHue (pu3nueckux |+ + + + +
3aza4
4 | Marematuka + + + + + + + + +
IIporpammupoBaHue u N N N
OCHOBBI a/ITOPUTMHU3ALIUU
6 | dusmka + + + + + + + +

[Mocneaytoliyie AUCHUATIIMHBI

1 | Teopus BeposiTHOCTeN 1
MareMaTryeckasi CTaTUCTHUKA

+ + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIUTIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4

Tabmuia 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYeMBIX TIPU H3yueHUU
VICLIUTUJIVHBI
Buapl 3aHaTHI
x £
< S)
= = '
= T =¥
= ) =
T 0 ]
3} = u T
= = < 5 DOopMBbI KOHTPOJIA
= v S =
= & o =
Q
2 2 S
c 3
z S
= =}
@)
OIIK-1 + + + KonTponbHas pabora, [lomariHee
3aganue, OTueT 1o
VH/VBU/IyaJIbHOMY 3a/laHuIo,
DKk3ameH, KoHCIIeKT
camoroAroToBku, Onpoc Ha
3aHATHAX
OIIK-3 + + + KoHTposnbHast paboTa, [lomaiiHee
3aaHue, OTueT o
VH/UBU/IyaJIbHOMY 3a/laHuIo,
OK3ameH, KoHCIIeKT
camornoArotoBku, Onpoc Ha
3aHATUAX

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHBIA MPAKTHKYM
He mipegycmorpeno PYII

8. IlpakTuyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

BBICHIHX ITOPAOKOB.

TIOPSIZIKOB. YPaBHEHUSI, /10Ty CKAIOII[e
TOHIKeHUe Topsifika. JInHelHbIe
oJiHOpoAHbIe AuddepeHIMaIbHbIE
ypaBHEHHsI C TIPOU3BOJIbHBIMU

ko3 purienTamMmu. OyHJamMeHTaIbHas
cucreMa pelieHui. Onpeenurenb
Bposxckoro. O6I1iee pelieHye JTHHEHHOTO
ofHOpoAHOro AuddepeHIaTbHOTO
ypaBHeHUsI BTOPOTO Topsifika. JInHeliHbie
ofiHOpoHbIe AuddepeHLIMaTbHbIe
ypaBHEHHUSI C TIOCTOSTHHBIMU

K03 duiieHTaMu. XapaKTepuCTUue CKU
MHOTOUJIEH ¥ XapaKTepUCTHUeCKoe
ypaBHeHUe. JIuHeliHble HeOAHOPO/HbIe
mubdepeHIManbHbIe YDaBHEHUS C
TMPOKM3BOILHBIMU KO3 dHUlIIeHTaM .
MeTo/, BapraLviy TIPOU3BOIbHBIX
MOCTOSTHHBIX. JIWHeliHbIe HeoHOPOHbIe
mubdepeHIManbHbIe YDaBHEHUS C

3 3§
Ha3sanus paszesnos Copep>kaHre IpaKTUUECKUX 3aHATHUMN z - = :Hj
s | &S
= S
- e ~
3 cemecTp
1 IunddepeHiipanbHble ypaBHEeHUs OcHoBHblIe orpeziesienusi. CBOMCTBa 8 OIlIK-1,
[1epBOro MopsAKa. obugero pemienvs. IHTerpanbHbIe OIIK-3
KpuBble. Ocoboe pellieHe. YpaBHEHUs C
paszesoLMMUCS ITepeMeHHbIMU.
OpHOpoO/HbIe ypaBHEHUs. YPaBHEHMUS,
NIPUBOZALLAECS K OHOPOJHBIM.
JluHelinble ypaBHeHUs. JIuHeliHbIe
ofHOpoAHbIe Au(depeHLaNTbHbIe
ypaBHeHUs1. JIMHelHble HeOHOPO/JHbIe
IuddepeHLanbHbIe ypaBHeHUs. MeTtoj,
Bepuymini. Metop Jlarpanxa.
YpaBHeHus1, IPUBOAALLMECS K TUHEWHBIM
(ypaBHeHue bepHynny, ypaBHeHHe
Pukkary). YpaBHeHUs B ITOJTHBIX
nuddepenimanax. Yciopue
TOTa/ILHOCTU. YpaBHeHusd JlarpaHka u
Knepo. 'eomeTpuueckast UHTepIipeTaLys
peluenuii auddepeHLanbHOTO
ypaBHeHUs nepBoro nopszka. Ilone
HaripaBieHui. VI30kuHbL. Unc/ieHHbIe
MeTO/ibl pellieHNs AuddepeHIIanbHbIX
ypaBHeHul. MeTtopn Ditnepa.
YTouHeHHBIN MeToA, Diinepa. MeToj,
Pynre — Kyrra.
Ntoro
2 IuddepeHiivanbHble ypaBHEHUS JuddepentiranbHble ypaBHEeHUS BBICILIAX OIIK-1
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MOCTOSTHHBIMU K03 DULIMeHTaMHU.
YpaBHeHUsl C TIPaBOi YacThIO
CrieLMasibHOTO BUA.

HToro

3 CucTeMbl 0OLIKHOBEHHBIX
I depeHIIMATBHBIX YPaBHEHUM.

PelieHrie HOpMasIbHBIX CUCTEM
JTMHeNHBIX OJ[HOPOJHBIX

b depeHIIMaNTBHBIX YpaBHEHUI C
MOCTOSIHHBIMU KO3(pPULIMEeHTaMHU.

Htoro

OIIK-1

4 OnemeHThbI TEOPUM YCTOMUUBOCTH.

WccnenoBaHrie yCTOMUMBOCTY pellieHUH
cucreM AuddepeHLMaTbHBIX YPaBHEHUN
1o JIsanyHoBy. Touku nokos.

HToro

OIIK-1,
OIIK-3

5 YpaBHeHUs MaTeMaTuyeCKOu
(busuKU.

PelieHre TMHENHBIX OHOPOAHBIX U
JTMHENHBbIX HeOJHOPOJHBIX YDaBHEHU B
YyacTHBIX Npon3BoHbIX. Kiaccudukarys
OCHOBHBIX TUIIOB YPaBHEHUU
MaremMaThyeCckoi (PU3UKH U CrIoCOOBI MX
pelleHusl.

Htoro

OIIK-1,
OIIK-3

6 I'paHnuHbBIe, HAYA/TbHBIE U KDAaeBbIe
yCJI0BUSL.

Perenue 3azjaun Koy metogom
paszeneHus nepemeHHbIx. (Metoz ®@ypre
). Pelienuie 3asaumn Kot metogom
Manambepa. YpaBHeHHe
TeryIoNpOBOAHOCTU. YpaBHeHue Jlariaca.
3apmaua [qupuxse. Pemenuve 3azauu
Hupuxse njst Kpyra.

HToro

OIIK-1,
OIIK-3

7 OCHOBHBIE KJIaCChl MHTerpabHbIX
yPpaBHEHUH.

OcHOBHbI€ K/1aCChl UHTErpa/ibHbIX
ypaBHeHHWH. 3a/jauu, IPUBOJSALINE K
VHTerpaabHbIM ypaBHeHUsIM. MeTo bl
pellieHus] MUHTerpabHbIX ypaBHEHUM.

Htoro

OIIK-1,
OIIK-3

8 YpaBHeHue ®penrosbma.

Teopemel CylL{eCTBOBaHHS U
e/IJMHCTBEHHOCTH pelLleHus. PelieHue
ypaBHeHUs1 PpesronbMa C BbIPOXKIeHHBIM
SAPOM.

HToro

OIIK-1,
OIIK-3

9 NnHTerpanbHble peobpa3oBaHye U
VHTerpasbHble ypaBHEHUS.

Vcnonb3oBaHue ripeobpa3oBaHust
Jlariaca [j1s1 pelieHust

I depeHMATBHBIX M UHTErPabHbIX
ypaBHeHuH. Vcrionb3oBaHue
ripeobpa3oBanus Pypwe A/s
NpaKTUYeCKUX 3a/1ad.

HNToro

OTIK-1,
OTIK-3

Wroro 3a cemecTp

36
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tabmure 9.1.

9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

Tabmuia 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH

<]
2 3 =
S ==
o g v T
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenoB = =" DOpMBI KOHTPOJIS
6 8 S 2
paboThI S) g g
=S a =
o o 2
= o
3 cemecCTp
1 JuddepenmanpHble [ToaroroBka K 8 |OIIK-1, |[domallHee 3ajaHue,
ypaBHeHUs I1epBOro MpakKTU4Ye CKUM 3aHATUSM, OIIK-3 KoHTposbHas pabota,
Topsi/Ka. ceMHHapam Oripoc Ha 3aHATHSX,
[TpopaboTKa 1eKIIMOHHOTO 6 JkaaMeH
Marepuasa
Ntoro 14
2 OuddepeHinanbHbie [ToaroroBka K 8 |OIIK-1, |/loMallHee 3a/jaHue,
YpaBHeHUs BbICIIINX [IPaKTUYe CKUM 3aHATUSM, OIIK-3 KonTtponbHas pabora,
TIOPSI/IKOB. ceMHHapam Oripoc Ha 3aHATHSAX,
[TpopaboTKa JIeKLIMOHHOTO 4 Jk3ameH
Marepuasa
Ntoro 12
3 Cucremsl [Toaroroska K 4 |OIIK-1 [JomaiiiHee 3asanue,
00OBIKHOBEHHBIX TpaKTUYye CKUM 3aHATUSM, KoHTposbHas pabota,
I depeHLMaIbHbBIX ceMUHapam Ornpoc Ha 3aHATHSAX,
YPABHEHUH. [TpopaboTKa 1eKIIMOHHOTO 2 IK3ameH
Marepuasa
Ntoro
4 DyieMeHTbl TeOpUHU [ToaroroBka K 4 |OIIK-1, |dowmalHee 3aaHue,
YCTONUMBOCTH. MPaKTUYECKHUM 3aHSATUSIM, OI1K-3 KoHTposbHast pabora,
ceMHHapam Oripoc Ha 3aHATHSX,
OK3aMeH
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Wtoro
5 YpaBHeHus [ToaroroBka K OIIK-1, |/lomalliHee 3ajaHue,
MaTeMaTHueCKON (PU3UKU. |[IPaKTUYeCKHUM 3aHSTHSIM, OIlK-3 KoHncrekr
ceMHHapam CcaMonoAroToBku, Omnpoc
[TpopaboTKa JIeKLIMOHHOTO 4 Ha 3AHATHAX, JK3AMEH
Marepuasa
Utoro 12
6 I'pannuHble, HavanbHble |[logroroBka K 2 OIIK-1, KoHcriekT
Y KpaeBble yCJIOBUS. TpakTUYye CKUM 3aHATUSM, OIIK-3 caMonojAroTosku, Ompoc
ceMUHapam Ha 3aHATUAX, DK3aMeH
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
Ntoro 3
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7 OCHOBHBbIE KJIaCChI IToaroroBka K 6 OIIK-1, |dowmalHee 3aiaHue,
WHTerpasbHbIX [PaKTUYe CKUM 3aHATUSM, OIIK-3 Koncnekr
yPaBHEeHUH. ceMHHapaM CamoIIoAroToBKH, Orpoc
Ha 3aHATHUAX MeH
[TpopaboTKa JeKIIMOHHOTO 2 a3a , JK3aMe
Marepuasna
Ntoro
8 YpaBHeHue [ToaroroBka K OIIK-1, |/lomalliHee 3ajaHue,
®pearosnbma. [IPaKTUYECKUM 3aHATUAM, OIIK-3 KoHcriekr
ceMUHapam CamoIIoAroToBKH, Ornpoc
Ha 3aHATUAX MeH
ITpopaboTKa JIeKIMOHHOTO 2 a3a , JK3ame
Marepuasa
Wtoro
9 UHTerpanbHble [Togroroeka K 4 |OIIK-1, |domaliHee 3a/aHue,
npeobpa3oBaHue U MPaKTUYe CKUM 3aHATUSM, OIIK-3 Koncriekr
WHTerpasbHble ceMHHapam CaMOIIO/TOTOBKY,
yPaBHEHUSI. TpopaBoTKa MeKIHOHHOTO 2 KoHTposnbHas pabota,
Marepuasa
HToro 6
Wtoro 3a cemecTp 72
[ToaroroBka K 3k3ameHy / 36 OK3aMeH
3a4eTy
Wtoro 108

10. KypcoBas pa6ora

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

Tabsura 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl

CornacosaHa Ha noprtane N2 11896

o . MakcrmanbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
3 cemecTp
[omaiiiHee 3aaHue 5 5 5 15
Koncriekr 2 3 5
CaMOITO/rOTOBKU
KoHTtposnbHast pabora 15 15 30
Ornpoc Ha 3aHATUAX 5 5 5 15
Otuer 1o 5) 5
WHVBUlyaTbHOMY
3a/laHUIo0
WToro makcumym 3a 32 10 28 70
TIepro/,
OK3aMeH 30
Hapacraroym utorom 32 42 70 100
11




11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. [Hemwuposuu B.I1., MogenoB B.I1. JuddepeHiranbHble ypaBHeHUs: YueOHoe rocobue. 3-e
usz., crep. —CII6.: M3patenbctBo «JlaHb», 2008. 288 c. — (YueOHukM n1s By3oB. CrerpaabHast
nuTeparypa) [OneKTpoHHbIN pecypc]. - https://e.lanbook.com/reader/book/126/#2

2. UwuterpanbHoe ucumncienue: YuebHoe rnocodbue / EnprioB A. A., EnbijoBa T. A. - 2013. 138 c.
[DnekTpoHHbli pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/6063, garta obpaireHus:
26.01.2017.

3. [HuddepenimansHble ypaBHeHUs: YdeOHoe rocobue / EnbijoB A. A., EnbiioBa T. A. - 2013.
104 c. [OnexkTtponHbli pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/6062, para
obparenus: 26.01.2017.

4. [uddepenimansHoe ucurciaeHue: YdueoHoe nocobue / MarasuHaukoB JI. 1., Mara3uHHUKOB
A. JI. - 2007. 191 c. [DnektpoHHbIM pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2246,
nara obparrenus: 26.01.2017.

12.2. lonosiHUTe/IbHASA IUTEpaTypa
1. MaremaTnueckrie OCHOBBI TeOPUM CUCTeM: YueGHOe rocobue fjisi CTyAEeHTOB HarpaB/ieHus
MOATOTOBKK '"YrpaB/ieHWe B TexHWYeckux cucrtemax" 27.03.04 / KapmoB A. I. - 2013. 318 c.
[DnekTponHbIii pecypc] - Pexxum gpoctyma: https://edu.tusur.ru/publications/6242, mara oOpatieHus:
26.01.2017.

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs
1. MaremaTrka: YuebHO-MeToAMUecKoe Tocobue ajis crieranbHocT 09.03.03 - TIpuknagHast
uHpopMaThKa B 3KOHOMHKe / IlpuxogoBckuii M. A. - 2016. 78 c. [DnekTpoHHbI pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/6044, nara obpartenus: 26.01.2017.
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2. Metogpl MaTeMaTuueckoi ¢usuku: YuebHO-MeToandeckoe nocobue / Toumn I T. - 2013.
139 c. [OnektpoHHbIM pecypc] - Pexum pgocryma: https://edu.tusur.ru/publications/3607, mara
obparrenust: 26.01.2017.

3. Metoapl MaTemaTHueckod (pu3Mku: YueOHO-MeToAUuecKoe MocoOue IO CaMOCTOSITeTbHON
pabore / MarasunnukoB A. JI. - 2012. 12 c. [DOnekTtpoHHbI pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2353, mara obpaienus: 26.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU PaboThl 00yUaroIuxcst
Y3 UuMC/a WHBA/IWJOB MPeJOCTaB/sIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMALUK.

JI/Is1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B reuatHo opme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe oGecreueHue
1. https://edu.tusur.ru/

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCHUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHYECKOMY 00eCIedeHHI0 AU CILUTI/THHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbIX 3aHATHI
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eT0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluyd MCTONb3yeTcs yueOHasi ayiUuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOH yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TI0COOUS B BU/ie TIpe3eHTal|i 10 JIEKIMOHHBIM pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
[nsi mpoBefieHWs] TPaKTUYeCKUX (CeMMHApCKMX) 3aHSATHUN MUCIOJb3yeTcsl yueOHas ayAuTopus,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacts, . Tomck, BepmmHuHa ynuia, A. 74, 2 3Tax, ayj.
220. CoctaB obopyzoBaHusi: YuebHast Mebesb; [locka MarHUTHO-MapKepHast - 111T.

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /JIjisi CaMoCTOsITe/IbHOH PadoThI
[yisi camocTosTesTbHOM paboThl WCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBIOTEPHBIM Kiacc),
pacrionoykeHHast mo azpecy 634034, r. Tomck, yn. Bepmwmnuna, 74, 1 stax, ayg. 100. CocraB
obopyznoBanus: yuebHast MeOesb; KomribioTepsl Kiaacca He Hke [IDBM INTEL Celeron D336 2.8[Tw. -
4 1T.; KoMmmbloTepsl TofKatoueHbl K ceti MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCIUTTHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYeHHs].

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpPeJAyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCW/IMBAIOILleH annaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepesiaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [jisi CTYJeHTOB C WHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbl. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMELUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
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JIEKLIMOHHBIX U YYeOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WY CJ/1ali/ia Ha 9KpaHe) Py OMOIIY BUZleOyBeIUYnTeNel /17151 yaJleHHOro MPoCMOoTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYILIEHUSIMH OMOPHO-ABHUIaTe/ILHOI0 anmapara HCT0Jb3yIOTCS
a/bTepHaTHBHbIe YCTPOMCTBA BBOZA MHGOpPMAaLMU U [pyrve TeXHUUYeCKHe Cpe/iCTBa Mpuema/repesauud
yuebHOM nH(bOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MoOM/IbHOM crcTeMbl 00yueHUst /11 JIFoJiel C MHBAIUHOCTbIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uH
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Ji OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPEICTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

@®OopMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHasi (opma TipefloCTaB/eHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIUJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MYMCbMEeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

I[Tpouenypa OIjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T10 [JUCLIMTUIMHE TpefyCMaTphBaeT
rpeJjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:
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Jns I ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

[Tpu HeoOXoAMMOCTH AJisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUS pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Teopus auddepeHMaIbLHbIX U HHTErPA/IbHBIX YPaBHeHH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
HanpasnenHocTs (1ipo¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHue B HHGOPMaMOHHBIX TEXHO/IOTUAX
dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— crapumii ipenogaBatenb Kadh. MuCA JKanosa /. FO.

JK3aMeH: 3 ceMecTp

Tomck 2017

CornacoeaHa Ha noprane Ne 11896 16



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTI0OCOOHOCTBIO MPE/ICTAB/SATH COBPEMEHHYIO L o/mKkeH 3HaTb OCHOBHBIE TUTTBI
HayuyHYH0 KapTMHY MMpa Ha OCHOBe 3HaHUM mubdepeHIIMaTBHBIX U UHTeTPaTbHBIX
OCHOBHBIX T0JIO)KEHUM, 3aKOHOB U METOZIOB ypaBHeHUM U CII0COObI X pelleHusl.;
eCTeCTBeHHbIX HayK U MaTeMaTUuKu Jo/mKeH yMeThb TIpU pellieHry 3a4a4
OIIK-1 TOTOBHOCTBIO [IPUMEHSTH MeTO/Ibl MaTeMaTHKH, BbIOMPATE ¥ MCTIO/IB30BATE HEOOXOMMMBIe

(13MKY, XMMUM, CUCTEMHOTO aHa/ln3a, TeOpUU
yTipaBJieHusl, TEOPUU 3HAaHUM, TEOPUU U
TeXHOJIOTUY TIPOrPaMMHKPOBaHKs, a TakXKe
METO/IOB T'yMaHUTAPHBIX, IKOHOMUUECKUX U
COLIMAIbHBIX HAayK

BBIUMC/TUTE/IbHbIE METO/Ibl B 3aBUCUMOCTH
OT TOCTaB/IeHHOM 3a/IauH, JIOTHYeCKU
MIPaBWILHO CTPOUTDL PACCY’K/eHUs TIPU
pelleHnH 3a7iau.;

[omKeH Ba/ieTh HaBbIKAMU COCTaB/IeHUS
nvddepeHIIMaNTbHBIX U UHTErpabHbIX
ypaBHeHUI TIPU pellieHnH aHaIUTHYe CKUX
Y YMC/IeHHBIX 3a/1a4, ¥ MHopmarueii 06
OCHOBHBIX METOZIaX COCTaBJ/IeHUS
MaTeMaTHhyeCcKuX mMogesneil 00beKTOB U
TIPOLIECCOB OKPY>KarolL[eil cpefibl.;

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

ITokasarenu u
3HaTb YMmeTb Bnagets
KPUTEPUH
OTtmyHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIs1 Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEIL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTH 3a
yPOBEHb) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMeHUH, 3aBepllIeHue 3a/1au B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHbIX TIP00JIeM B | IPUCTIOCAabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBoputenbH | ObnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU PaboraeT npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerennua OITK-3
OTIIK-3: criocobHOCTBIO TIPe/ICTAB/ISTh COBPEMEHHYIO HayuHYI0 KapTUHY MHpa Ha OCHOBe 3HaHWH
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OCHOBHBIX TTOJIOXKEHHUH, 3aKOHOB ¥ METO/IOB €CTeCTBEHHBIX HayK M MAaTEMaTUKH.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

reoMeTpUH Y JIMHeMHOU
anreOphI.

aHa/IMTUYe CKOU
reoMeTpyH U TMHENHOU
areOpbI 71 TOCTAHOBKH
Y peLleHust

3KOHOMMYE CKOH,
bu3ryeckon UM
XMMHWYeCKOH 3a/lauH.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue KypC (pu3uKmy, WCII0/Tb30BaTh 3HAHMUS, HaBbIKaMU COCTaBJIEHUS
3TaroB MaTeMaTHuyeCcKoro TMoJTyueHHbIe Ha Kypcax MaTeMaTHuueCcKuxX Mojiesneit

aHaJM3a, BHIYMCIUTETILHOM | PU3UKH, MaTeMaTH4yeCcKoro | 00beKTOB U TTPOLeCCOB
MareMaTUKH, aHa/m3a, BBIYUC/IUTE/TbHOM | OKPY’KaroIllel Cpefibl.
aHa/IUTUYeCKOH MaTeMaTHKH,

Bupp! 3aHaTHM

¢ [IpakTHhueckue
3aHSTUS;

* Jlekuuuy;

* CamocTodTenbHas
pabora;

* IloaroroBka u caua
9K3aMeHa / 3aueTa;

* [IpakTuueckue
3aHSITUS;

* Jlekuuuy;

* CamocrTosiTe/ibHast
pabora;

* IloaroroBka u caua
5K3aMeHa / 3aueTa;

e CamocTosTe/IbHas
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KonTposnbHas pabora;
¢ JlomalliHee 3a/laHUE;
* Ortyet no
VIHIVBU/lya/IbHOMY
3a/1aHUIO;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT

» KonTtposnbHast pabora;
» JlomalliHee 3a/iaHue;
* Otyer no
VIHUBU/lyaJIbHOMY
3a/1aHUIO;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

» [lomalliHee 3a/laHUeE;
* Ortuet no
WH/MBU/1ya/IlbHOMY
3a/IaHUIO;

* DJK3aMeH;

CaMOTMO/JTrOTOBKHY; CaMOMO/ATOTOBKY;
* OK3aMeH; e 3DK3aMeH;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUU OL[eHUBAHUsI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * CrTyjeHT [O/KeH B * (CTaBUTH MTIOCTAHOBKY * CTygeHT J0/DKeH

(BBICOKHMI YPOBEHbD)

TIOJTHOM Mepe 3HaTh
KyPChl (PM3HMKH,
MaTeMaTHhyeCcKoro
aHasu3a,
BBIUMC/TUTE/TbHON
MaTeMaTHKH,
aHaUTAYECKOU
reoMeTpUU U JIMHEeUHOU
anreOpol.;

3a/laudl ¥ BbIOMpATh
HauboJjiee ONTUMATBLHbIN
CI1I0Co06 ee pelreHus..;

B/1a/IeTh CITOCOOHOCTHIO
KPUTUUECKU OLIeHUBaTh,
aHa/U3upOBaTh U
MepeoCMBbIC/IATh
HaKOIJIEHHbIW OTbIT.;

* CTygeHT J0/DKeH
TIPOSIB/ISITH TBOPUE CKUM
MO/IX0/l, UHULIUATUBY U
HaCTOWYMBOCTD B
JIOCTYDKEHUU 1ieJiel Kak
JIMYHBIX, TaK U B
ripoeccroHabHON
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AedaTe/IbHOCTH.;

Xopotiio (6a30BbIii

* CTyJeHT JO/DKeH 3HaTh

* CTaBUTb MMOCTAaHOBKY

* CTygeHT J0/DKeH

reoMeTpuU Y JIMHEMHOU
anreOpol.;

yYPOBEeHb) KypChl (PU3UKH, 3a/lauM U pelluTh ee B BJIaJIETh CIIOCOOHOCTBIO
MaTeMaThueCKOro TI0JIHOM O0BeMe.; aHa/IM3UpPOBaTh U
aHaJ/mM3a, TepeoCMbIC/ISATh
BBIYMC/IUTE/TbHOU HaAKOIJIEHHBIN OIIBIT.;
MaTeMaTHKH, * CTyeHT JO/DKeH
aHa/IMTHUYe CKOM TPOSIB/ISITh UHULIMATUBY U
reoMeTpUU U TMHENHOU HAaCTOMUMBOCTE B
anreOpsl.; JIOCTYDKEHHUH Lie/iel Kak
JINYHBIX, TaK U B
rpodeccroHaIbHOM
JleATe/IbHOCTH.
YnosneTBopuTebH | o CTymeHT [JO/DKeH 3HaTh | ¢ Pernars nocrasieHHbie | * CTyIeHT [O/DKeH
0 (oporoBbIi OCHOBBI KypCOB (DM3MKH, | TperojaBaTesieM 3aZiaui | BaJeTh CITIOCOOHOCTBIO
YPOBEHD) MaTeMaTh4eCcKoro B I10JTHOI 00BeMe.; aHa/IM3UpOBaTh
aHa/m3a, HAKOIIEHHBIN OITbIT.;
BBIUMC/IUTE/TbHOMN * CTymeHT JO/DKeH
MaTeMaTHKU, TIPOSIB/ISITh
aHATUTUYe CKOU HaCTOHUYMBOCTH B

JIOCTVDKEHUU 1ieJiel Kak
JIMUHBIX, TaK U B
ripoeccrioHanbHOM
JlesiTeNIbHOCTH.

2.2 Kommnerenuusa OITK-1

OIIK-1: rOTOBHOCTBIO MPUMEHATb MeTOZbl MaTeMaTUKH, (PU3UKH, XMMHUM, CUCTEMHOIO aHau3a,
TeOpWY YIIpaB/IeHUsl, TEOPUU 3HaHWM, TEOPUM W TEXHOJOIMM IPOrpaMMHpPOBaHUs, a TakXe MeTO[OB
I'YMaHWUTapHBIX, 3KOHOMUYEeCKUX U COLIMAa/IbHBIX HayK.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHHUS
KOMIIETeHL|UM, IIpUMeHsieMble [J/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS

Tipe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMSI

Tabuija 5 — Srarbl

WHTETpa/TbHbIX
ypaBHEHHH, CIIOCOOBI UX
PELIeHUs ¥ BO3MOXXHOCTH
WX TIPAKTUYeCKOTO
WCIT0JTh30BaHMSI.

Heo0XoIMMbIe
BBIUUC/TUTE/IbHbIE METO/bI
B 3aBUCUMOCTH OT
MOCTAaB/IEHHOM 3a/jauH,
JIOTUYeCKY NPaBUIbHO

CTPOUTBb PacCyKJeHus Ipu

pelleHnH 3a7au.

CocraB 3HaThb YmeTb Bnagets
CopgepykaHue OCHOBHBI€ THUIIBI TIpY PelleHrH 3a/iau HaBbIKAMU COCTaB/IeHUS
3TaroB b depeHIMANTBHBIX U BLIOMPATh U UCTIO0/IB30BaTh | AuddepeHIdaibHbIX 1

VHTerpabHbIX ypaBHeHUH
TIpY peLleHr: 3a/1au.

Bubl 3aHaTHM

* IlpakTnueckue
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3aueTa;

 IlpakTuueckue
3aHSTHUS;

* Jlekumuu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka u caua
JK3aMeHa / 3ayeTa;

* CamocTosTenbHas
paborta;

Wcnons3yemble

* KoHnTtposbHasi pabora;

» KoHTposbHas pabora;

* JlomalliHee 3a/laHue;
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cpefiCcTBa
OLleHHMBaHUs

* JloMalliHee 3a/JaHUE;
¢ Ortyer no
VIHIUBU/ya/IbHOMY
3a/IaHHIO;

* Ormpoc Ha 3aHATHSX;
¢ KOHCIIEKT

* [lomalliHee 3a/laHue;
* OTueT o
VHJIMBU/ya/IbHOMY
3a/IaHUIO;

* Omnpoc Ha 3aHATUSAX;
* KOHCIIeKT

e OrtyeT 110
WH/MBU/lya/IbHOMY
3a/]aHUIO;

* OK3aMe€H;

CaMOMOJTOTOBKY; CaMOMO/TOTOBKY;
e OK3aMe€H; * DK3aMeH;
dopMmy/nvMpoBKa IOKasaTesed M KPUTepPUeB OLeHMBAHWS [aHHOW KOMITeTEeHL|MM IIpuBe/leHa B
Tabnuiie 6.
Tabmuija 6 — TToka3aresu ¥ KpUTepUU OLIeHUBAaHKSI KOMITeTEHI[MM Ha dTarax
CocraB 3HaTb Y™meTb Bnagets
Ot1myHO * CTymeHT [O/KEH B

(BbICOKMI YPOBEHB)

TIOJIHOM Mepe 3HaThb KypC
Teopuur
JuddepeHLIManbHBIX U
VHTerpabHbIX
yPaBHeHUH. ;

¢ CTymeHT JO/KEH 3HATh
CIIOCOObI ¥ BO3MOXXHOCTH
TIPAKTUUe CKOTO
MCTI0/Ib30BaHUsI OCHOB
Teopuu
JddepeHLIManbHBIX U
VHTerpabHbIX
ypaBHeHUH (B TOM uucrie
rpeoOpa3oBaHus
Jlaninaca u dypee).;

* CTaBUTh U pellaTh
3a/1auM (B TOM UHMCJIe C
yUeToM HauabHbIX U
IPaHUYHBIX YCJIOBUI) B
paMKax Kypca Teopuu
b depeHIIMATBHBIX U
WHTerpabHbIX
YPaBHeHU;;

* HCII0/Tb30BaTh METO/bI
Teopuu
nvddepeHIIMaTbHBIX U
VHTerpasbHbIX
ypaBHeHUH JJist
TIOCTAHOBKM U peLleHus
3a/lay B Pa3/InYHbIX
00/1aCTSIX SKOHOMHUKH,
(bU3UKY U XUMUM.;

* HaBbIKaMU pelleHus
IuddepeHMATBHBIX U
MHTeTpa/bHbIX
ypaBHeHwUii (B 001iem
C/lyyae ¥ C Ha4aAbHBIMU
YCJIOBUSIMU);;

* CrI0COOHOCTBIO
BBIBOZIUTH U pellaTh
ypaBHeHUst
MareMaTruyeckou Hr3nKu
(B TOM umcCIie ¢ yUéTOM
IPaHMYHBIX YCIOBUW);;

* HaBbIKaMH
WICTIO0/Tb30BaHUS
ripeobpa3oBaHus
Jlariaca u ®ypee a4
peleHtst pa3/InYHbIX
MpaKTHUUeCKUX 3a/jau B
00/1aCTH S5KOHOMUKH,
(bU3MKU, XUMUU.;

Xoportio (6a30BbIit

* CTygeHT [JO/DKeH 3HaTh

¢ CTaBUTh U pelllaTb

¢ HaBbIKaMM pellleHuda

YPOBEHb) KypC TeOpuu 3a/jaur B paMKax Kypca nuddepeHIManbHBIX U
nuddepeHIMaTBHBIX U Teopuu HHTeTpabHbIX
WHTerpa/ibHbIX nvddepeHIIMaNTbHBIX U ypaBHeHuH (B 00I1IeM
ypaBHEHUI. ; WHTerpaibHbIX C/lydae ¥ C Ha4a/IbHBIMU
* CTYy/IeHT /I0/DKeH 3HaTh | yPaBHeHMii;; YC/IOBUSIMK); ;
BO3MOKHOCTH * HCII0/Ib30BAaTh METO/Ibl | * CIIOCOOHOCTBIO PellaTh
TIPaKTHU4e CKOro TeopUH ypaBHEHUsI
WCTIO/Tb30BaHUsI OCHOB b depeHIIMATBHBIX U MaTeMaThueCcKou pU3nKu
Teopuu HHTeTrpaIbHbIX (B ob1mieMm cityuae);;
nubdepeHIMATBHBIX U ypaBHeHUM f1jist * HaBbIKAMH
HWHTErpajbHBIX MOCTAaHOBKHU U pelIeHUA HCIIOJ/IL30BaHUA
ypaBHeHuUi (B TOM uMc/e | 3a/ilad B pa3/IMUHbIX npeoOpa3oBaHus
nipeobpa3oBaHust 00/1aCTAX SKOHOMUKH, Jlantaca u ®@ypoe [1s
Jlaniaca u dypee).; GU3MKY U XUMUHK. ; pellieHus1 Pa3IuUHbIX
TpaKTUUeCKUX 3a/jau B
00/1aCTH SKOHOMUKH,
(hY3UKY, XUMUM.;
YnoBneTBopuTebH | ¢ CTymeHT JO/DKEH 3HaTh | ® peIlaTh 3a/jaui B * HaBBIKaMH pelleHUs
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o (TIoporoBbii
YPOBEHD)

OCHOBBI Kypca Teopuu
JuddepeHLIMaNbHBIX U
VHTerpabHbIX
yPaBHeHUH. ;

* CTyJeHT [JO/DKeH 3HaTh
BO3MOKHOCTH
MIPaKTU4eCcKoro
VICTI0/Tb30BaHUsI OCHOB
TeopuU
mvddepeHIIMaNTbHBIX U
WHTerpabHbIX
ypaBHeHUH (B TOM uucrie
nipeoOpa3oBaHuUs
Jlannaca u @ypee).;

paMKax Kypca Teopuu
b depeHIIMATBHBIX U
WHTerpabHbIX
YPaBHeHUN;;

* HCII0/Tb30BaTh METO/bI
TeOpUH
nuddepeHIMATBHBIX U
WHTerpaibHbIX
yPaBHEHWH JJIs1 PeIIeHUsT
3a/lay B Pa3/InYHbIX
00/1aCTIX SKOHOMHUKH,
(bU3UKY U XUMUM.;

nuddepeHIManbHBIX U
WHTerpabHbIX
ypaBHeHuH (B 00I1IeM
C/lydae ¥ C Ha4abHbIMU
YCIOBUSIMHU);;

* HaBBIKAaMH
HCTIO/Tb30BaHMUS
rpeoOpa3oBaHus
Jlarutaca u dypoe Asis
peleHust pa3/InYHbIX
MPaKTUYeCKUX 3a7iau B
00/1aCTH SKOHOMUKH,
(hY3UKY, XUMUM.;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX ITarlbl

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliu BbIllIeTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHusI WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HAaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

— [uddepeHiuanbHble
TIPUBOZSIIAECS K HUM.

3.1 Boripocbl Ha CaMONOATOTOBKY
— YucseHHble MeTo/ibl pellieHUs AvddepeHIMaNbHBIX YpaBHeHHH. MeTog Diiiepa. Y TOUHEHHBIH
MeTog, Ditnepa. Metop Pynre-KyTrra.

3.2 TeMbl JOMAIIHUX 3aaHUH
pa3fenstoUMUCS  TlepeMeHHbIMA U YPaBHEeHUs],

ypaBHeHHUsI C

(opMHUpOBaHUs KOMITeTEHLIMMA B TIpoLiecce OCBOEHUs

— HenuHelinble ogHOpoaHble AvddepeHIMaNbHbIe YPaBHEHUS] U ypaBHeHHsl, TIPUBOASILMECS K

HHUM.

— JluHeiinble auddepeHLManbHble ypaBHeHUSs (OZHOPOAHbIE M HEOJHOPO/JHbIE) U YpaBHEHWUS,

MpUBOAAIINECS K HUM.

— ®opwmyrna JleiibHua. YpaBHEHUs B MOHBIX AU depeHiiianax. YC/I0BAe TOTaTbHOCTH.

— [OuddepeHuanbHble ypaBHEHUs TepBOTO  TOPS/KA,

MPOU3BO/IHOM. YpaBHeHus1 Jlarpanxka u Knepo.
— [JuddepeHianbHble ypaBHEHUs BBICIIMX MOPSIAKOB, AOMYCKalOI1e TTOHWKeHHe TopsiiKa.

— JluHelHLIe

OJHOpPO/JHbIE

muddepeHLabHbIE

ypaBHEHUs

He Ppa3pelleHHble OTHOCHTEJIBHO

C MPOM3BOJ/IbHBIMU

ko3bdurentamu. PyHjameHTanbHas cucTeMa pelieHuid. Onpesenurendt BpoHckoro. OOlee perieHue

JIMHEeMHOT0 OHOPOAHOro AU depeHMaTbHOr0 YPaBHEeHUs] BTOPOTO MOPsiZiKa.

— JluHeiiHble ofHOpOAHbIe AuddepeHIMaabHble YPAaBHEHUS C NTOCTOSIHHBIMU KO3(duLieHTaMu.
XapakTepyucTUueCKHWii MHOTOU/IeH U XapaKTepUCTHUeCcKoe ypaBHeHHUe.

— JluHelHLIe

HeOJTHOPO/JHbIe

nuddepeHIaNbHbIE

ypaBHeHUss  C

ITOCTOSAHHBIMU

KOBd)d)I/IL[I/IEHTaMI/I. METO,E[ BapHalliM TIPOW3BOJIBHBIX ITOCTOAHHBIX. ypaBHeHI/IH C HpaBOﬁ YaCTbIO

CreLyaabHOro BUjA.
— HopmarnbHble

CHUCTeMbI

MOCTOSTHHBIMU KO3 (ULIieHTaMMU.
— YcroiunBocTs 1o JIsimyHoBy. Knaccudukarusi Touek mokosl.

— YpaBHeHUs] B YaCTHbIX Mpou3BOAHBLIX. Kiaccudukaiys OCHOBHBIX TUIIOB YpaBHEHU
MaTeMaThueCKor (GPU3UKHU.

— OcHOBHBIE KIaCChl HWHTerpajbHbIX ypaBHeHHﬁ. 3a,qaq1/1 NnpuBogdIIecss K HHTerpaJbHbIM

yPaBHEHUSIM.

— YpaBHeHus PpeAronbMa C BbIPOXKIEHHBIM SIPOM.

— HWcnionb3oBaHue

nipeobpa3oBaHuUs

VHTerpaibHbIX ypaBHEHHUH.
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— IIpeob6pazoBanue ®ypoe.

3.3 Tembl HHAUBHUYATBHBIX 3a/laHUN
— UYucseHHble MeTOABI pelieHus JuddepeHMaTIbHbIX ypaBHEHUH.
— TIlpeobpa3oBanue Jlariaca. Pemienue guddepeHIManbHbBIX ypaBHEHHWH C  Hada/lbHBIMHU
YCJIOBUSIMHU C TIOMOIIbIO TIpeoOpa3oBanus Jlanaca.
— TIlpeobpa3oBanue ®Pypebe.

3.4 TeMbl OIPOCOB Ha 3aHATHUAX

— Bsegenue B pguciumuivHy «/luddepeHuyanbHbele ypaBHeHUs:». OCHOBHBIE OIpefeeHusl.
CaoticTBa o61ero pemenusi. IHTerpanbHble KpuBble. Ocoboe perieHre. YpaBHEHUs C pasfiestoMMUCs
nepeMeHHbIMU. OJHOpOJHBIE YpaBHEHMS. YpaBHEHMs, TNPUBOJALIMECS K OAHOPOAHBIM. JIMHelHble
ypaBHeHMs. JIvMHelHble OJHOPOAHBIe Au(ddepeHLManbHble ypaBHeHUs. JIMHeliHble HeOZHOPOJHbIe
IuddepeHanbHble ypaBHeHusi. Metos bepHynmu. Metoq Jlarpawka. YpaBHeHus, NPUBOZASAILIMECT K
MUHelHbIM (ypaBHeHMe bepHynnM, ypaBHeHue PuKkaTy). YpaBHeHMs B MOJHbIX Aud@epeHLranax.
YcnoBue ToTanbHOCTU. YpaBHeHus Jlarpanka u Knepo. 'eomeTpuueckasi MHTepripeTanjusi pelleHui
InddepeHLMaabHOTO ypaBHeHUs 1epBoro nopsigka. [lose HarpaBaeHuid. VI30kiuHbL. Unc/ieHHbIe METO/bI
peleHus JuddepeHIMaNbHBIX ypaBHeHMH. MeTtoy, Diisiepa. Y TOUHeHHbI MeToz Diniepa. Metop PyHre —
Kyrra.

— [uddepeHuyanbHble ypaBHEHUs BBICIIMX MOPSJKOB. YpaBHEHHs], JOIyCKalOLe TOHKEHUe
nopsiika. JInHeliHble OHOPOZAHBIe AU(depeHLIManbHble ypaBHEHHS C IPOU3BOIBHBIMU KO3(h(dULeHTaM .
dyHaMeHTabHas cucTeMa pelieHuid. Ompegenuresns BpoHckoro. OO6liee pellieHue JIMHEMHOTO
ofHOpogHOro  AuddepeHLMa/bBHOTO  YpaBHEHUs BTOPOro  mopsiika. JIuHeliHble  OQHOPOZHBIE
IvdepeHLa/IbHbIE YDaBHEHUS C TIOCTOSIHHBIMU KO3(@ULieHTaMy. XapaKTepruCTUUYeCKU MHOTOU/IeH 1
XapaKTepucThuyeckoe ypaBHeHUe. JIMHeiiHble HeOofHOpPOAHble [AuddepeHIMaNbHble YpaBHEHUS C
NIpOM3BO/bHBIMU KO3 duLmeHTaMu. MeTos Bapyaluu TPOU3BOJIBHBIX IOCTOSIHHBIX. JIMHelHbIe
HeoZIHOpoJHble uddepeHMaabHble ypaBHEHUS C IOCTOSHHBIMU KO3(QQULIMeHTaMU. YpaBHEHHUsl C
NIpaBOM YaCThbIO CIeLMaabHOr0 BUJA.

— HopmanbHble cucTeMbl OOBIKHOBEHHBIX [JuddepeHIManbHbIX ypaBHeHUi. HopmasbHble
CUCTeMbl JIMHEMHBIX OJHOPOAHBIX AU depeHIMaTbHbIX YpaBHEHUN € TOCTOSTHHBIMU KO3 durIjeHTaMu.

— YcroituuBocTs 110 JIsimyHoBy. Touka nokost. Teopema JIsanyHoBa. Kiaccudukaiysi Touek Mokosl.

— YpaBHeHMs B YaCTHbIX IPOM3BOJHBIX. JIMHeilHble OfHOpOAHBIE AU(QepeHLMaIbHbIe
ypaBHEHUs B UaCTHBIX MPOM3BOJHBIX IMepBoro nopsjka. Kinaccudukaiyss 0CHOBHBIX THIIOB YpaBHEHUI
MaremaThyeckol GU3MKU. YpaBHeHUe KosiebaHUil CTPYHBI.

— Pemenue 3agaun Koim metonom pasgenenus nepeMeHHbix. (Meton ®ypre). Perenue 3amaumn
Koin metosom [lasambOepa. YpaBHeHHe TerUIONPOBOAHOCTU. YpaBHeHHWe Jlariaca. 3azsada lupuxiie.
Perenue 3asaumn [Ivpuxsie asis Kpyra.

— OcCHOBHBIe KJ/IaCcChl MHTErpajJbHbIX YpaBHEHWW. 3aZiaud, NPUBOAALME K HHTerpaJbHbIM
YPaBHEHUsIM.

— Teopembl cCylleCcTBOBaHWS U ©[AUHCTBEHHOCTM pellleHus. YpaBHeHus @Ppearonsma cC
BBIPOXK/|€HHBIM SIZIDOM.

— UWnaTterpanbHble ipeobpa3oBanusi Pypwe u Jlarnaca. [TpeobpazoBanue Dypee.

3.5 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. [aiite onpefenenve moHATHs quddepeHIiaapbHOTO ypaBHeHHs. UTo Takoe oOiriee pelieHwe,
YyacTHOe pelleHWe U 0coboe peleHre guddepeHIMaTbLHOTO YpaBHeHUs1 (fJaiTe oripefesieHUs U
NpUBEAIUTE TIPUMEP KaXKAOro TOHATHsS). B uyeM oTiuuue 0OIero/4acTHOro WHTErpasa  OT
ob1iero/uacTHoro peitieHusi? 2. [aiite onpenenenue 3agaun Ko, 3. IuddepeniianbHble ypaBHeHUs €
pasesIoIMMUCS TTIepeMeHHbIMU: [lalTe OmpefesieHre W MpuUBeAuTe NMprMephl perneHusi. Kak periartb
JuddepeHLabHbIe YpaBHEHNYs], TIPUBOASILMECS K YPaBHEHUSIM C pa3[e/sioliMUCs NepeMeHHbIMU? 4.
OpHopogHble [1Y-1: maiiTe oripefesieHve, TipuBeAuTe npuMepbl. OTBeTbTe Ha BOIPOC, SB/SKOTCSA JIU
JaHHble audQepeHLanbHble  ypaBHEHUs JIMHeMHbIMU. 5. [uddepeHianbHble  ypaBHeHUs,
NpUBOJALLMECS K OAHOPOAHbIM. KakoB BHWJ, ypaBHEHMs, KAaKOBbl YCJOBUSI [Jisl DELIeHHUs TaKOro
ypaBHeHUs, Kak pemarb? 6. JIuHeiiHble quddepeHIMaNbHbIE ypaBHeHUsl MepBOro mopsigka. B uyem
OT/IMUMe JMHEMHOro opHopogHoro [Y-1 or nuHeliHOro HeogHopogHoro [Y-1. [laliTe ompezesieHus,
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OTUILINTe KAHOHWYeCKUH BUJ KaXJ0ro u3 ypaBHeHWH. Kak pernate 1Y B oboux ciydasix. 7. Kakve Bol
3HaeTe TUMbl Au(@epeHIMaNbHbIX ypaBHEHWW IE€PBOr0 MOpsiAKa, MPUBOASAIIMECS K JIMHEMHbIM? 8.
YpaBHeHue bepHyuiu: fauTe oripefiesieHre, NMPUBEJUTe KAHOHWYECKUW BUJ| U PACCKaXKUTE KaK pellaTh
Takoe ypaBHeHWe. 9. YpaBHeHuWe PuKkaTu: [JaiiTe ompefesieHue, NMPUBEAUTe KaHOHUUECKUM BUJ U
paccKakuTe Kak pellaTb Takoe ypaBHeHHe. 10. YpaBHeHMs B MonHbIX Av¢depeHiuanax (ToTajabHbIE).
[aiiTe omnpezneneHue, TpUBeJWTe KAaHOHWYECKWM BHUJ, Takoro ypaBHeHusi. UTo Takoe yc/ioBHe
TOTanbHOCTU? KakoB anroput™M pelleHds ypaBHeHHs1 B MOMHbIX AuddepeHyuanax? 11. OY-1, He
paspellieHHble OTHOCUTE/bHO TpOM3BOAHOM. [laiiTe ompezefieHusi, pacCKaXWTe KakK pellaTb TaKue
ypaBHeHUs. UTo Takoe audepeHiuanbHOe ypaBHeHHe Jlarpawka U guddepeHIMasbHOe ypaBHEHUe
Krnepo? 12. TlpuBeaute mobbie ueThbipe Thma AY-1 UM pacckakuTe o crmocobax WX pelneHus. 13.
leomeTpuueckasi MHTepIpeTalUs pelleHui Aud@epeHLIMaTbHOTO ypaBHeHHUs1 repBoro mopsigka. [ose
HaripaBneHudl. W3oknuHbl. 14. Kakue uuncneHHble MeTofbl pelieHust [JY-1 Bbl 3HaeTe? B uem
3aK/TI04aeTcst KaKAplid 13 Hux? Kakoit Bam Gosnbiiie Bcero HpaButcs v mouemy? 15. duddepeHiyansHbie
ypaBHeHUs1 BbICIIMX TOpsAAKOB. Kak omnpegenuts mopsgok [Y? Kakve ypaBHeHus, [OIyCKarolye
NOHWKeHMe ropsgka Bel 3HaeTe? Kak nx pemars? 16. B uem ommune nuHelHOro 1Y oT HelMHEMHOro
AY? 17. JluneiiHoe auddepeHLMalbHOE YpaBHEHUE N-TO MOps/iKa: NMpUBeAUTe BUJ, TaKOrO ypaBHEHUs,
Kakye ObIBArOT YacTHbIe ciyuan? 18. UTo Takoe IMHeMHBIN quddepeHIMaIbHbINA 0epaTop U KaKOBbI ero
cBoricTBa? 19. OO6ilee pelleHre MHeHHOrO ofHOpogHOro [1Y-2: mpuBeiuTe KaHOHWUECKUW BUJ U
pacCKa)KMTe Kak pelllaTh Takoe ypaBHeHue. 20. JIuHeliHble ofHOpOoAHbIe quddepeHIMaibHbIe YpaBHeHUS
C MOCTOSIHHBIMU Ko3(uieHTamu. [IprBeuTe KAHOHMUECKWI BUJ TAKOTO ypaBHeHUs. PacckaxuTe uTo
TaKkoe  XapaKTepUCTUYeCKUil  MHOrowileH  Judd@epeHLManbHOTO  YpaBHEHUs;  YTO  Takoe
XapakTepUCTUUeCKoe ypaBHeHHWe. PacckakuTe ajqroputM pelleHusi JIMHeWHOTO0  OJHOPOJHOTO
JQdepeHIMaIbHOTO YPaBHEHUs] C TOCTOSIHHBIMU Ko3ddureHTamu. 21. JIvHeiiHble HeOZHOPOJHbIE
JuddepeHLMa/bHbIe ypaBHEHHSI C TIPOM3BOJIBHBIMU KO3(Q(QULMEHTaMU: TPUBEJIUTE KaHOHUUECKUM BU[
TAaKOTO yYpaBHEHHs; PACCKaKUTe, KaK pelllaTb TaKoe ypaBHeHHWe B 00iieM ciiydae. 22. MeTo/ Bapualjuu
TIPOU3BOJIBHBIX TMOCTOSIHHBIX NpU pewteHnd [Y-1 u 1Y-n. B ueMm 3ak/irouaeTcs M B KaKUX C/Iydasix
npuMensiercss? 23. JlvHeiiHble HeofHOpoAHble [AWd¢depeHLMaNbHble YpaBHEHUS C TOCTOSTHHBIMU
K03 duieHTaMu: TIpHUBeiUTe KaHOHWYECKUN BHJ| TAKOTO ypaBHEHHsI U pacCKaKUTe O crocobax ero
peiieHusi. 24. JluHeliHble HeofHOpoAHble [uddepeHLMaNbHble ypaBHEHHWs C  TOCTOSIHHBIMU
Ko3(ppulieHTaMd C TpaBOM 4YacThbiO CrelyaabHOro BUZA. [IpuBenvTe KaHOHWYECKWM BHUJ, TaKUX
yPaBHEHWM U pacCKakWTe, Kak ux pemnatb. 25. [IpuBeaute mobbie Tpu Tuma [Y-1 U pacckakute o
ciocobax ux perieHus. 26. HopmanbHble crcTeMbl OOBIKHOBEHHBIX AW depeHIHaNbHBIX ypaBHEHUM:
npyBeiuTe ripumep. 27. HopMmasbHble CUCTeMbI IMHENHBIX OJHOPOHBIX JuddepeHMaTbHbIX YpaBHEeHUM
C TIOCTOSIHHBIMU KO3 ¢ULMeHTaMHu: TpUBeJWTe KAHOHWYECKWM BHJ| CHUCTEMbl TaKWX YypaBHEHUH,
pacckakute 00 anropuTme peineHusi. UTo Takoe oOijee pelieHHe CHUCTeMBI JuddQepeHIHaTbHbIX
ypaBHeHuii? [IpuBenute npumep. 28. [laiiTe onpejesieHre yCTOMUUBOCTH 10 JIaryHoBy. UTo Takoe Touka
nokost. PacckakuTe 0 K/acCU(UKALMU TOueK MOKosl. 29. YpaBHeHUs B UaCTHBIX TIPOU3BO/HBIX. JIMHeHbIe
ofHOpoAHble vddepeHMaNbHbIE ypaBHEHHWs B YaCTHBIX TMPOM3BOJHBIX TEpPBOT0  MOPsJKa.
Krnaccudukaiiusi OCHOBHBIX TWUIOB YypaBHeHUUM wmareMaTuuecko ¢usuku. 30. OCHOBHBbIE K/acChl
VHTEerpasbHbIX ypaBHeHWW. 3ajlaud, TIPUBOASILIME K WHTerpadbHbIM ypaBHeHUsiM. 31. Teopembl
CyLL[eCTBOBAHUS U e[UHCTBEHHOCTH pellleHus. YpaBHeHUs DpeArosbma C BBIPOXKAEHHBIM AZpoM. 32.
WuTterpanbHoe rmpeobpasoBanve Jlarnaca. 33. PacckakuTte, uTo Takoe TmpeoOpa3oBaHue Jlaruiaca.
HapucytiTe Tabmuiy mpsimoro u obpatrHoro mpeoOpa3oBanust Jlaruiaca W3BeCTHbIX Bam 6 (yHKIHiA.
[MpuBeauTe TIpUMep pellleHWs C TIOMOLbIO Tipeobpa3oBanusi Jlamiaca jAuddepeHIUaNBHBIX U
WHTerpasbHbIX ypaBHeHuH. 34. [Ipeobpa3oBaHue Dypbe.

3.6 TeMBbI KOHTPO/IbHBIX padoT

— 1. Pemmts paud@depeHpanbHOe ypaBHeHHWE C DPasfe/sIOLIMMMUCS IepeMeHHBbIMH: 3a/laHbl
HavyajbHble ycnoBus. Heobxomumo HaliTh oOmjee ¥ uacTHOe perneHwe. 2. PemuTh HenuHelHOe
OZIHOPO/JIHOEe YpaBHeHHe: 3a/laHbl HauasibHble ycaoBusi. Heobxoanmo HaliTh oblijee U yacTHOe pellieHue. 3.
Peumts auddepennyansHoe ypaBHeHHe bepHy/M ¢ 3aiaHHBIMUM Haua/lbHBIMU ycoBusiMA. Heobxoxrmo
HallTh oblljee W uyacTHOe pelieHue. 4-6 3az7aHus. PelinTh 3afjaHHOe AuddepeHIMaTbLHOE ypaBHEHHe
FOOBIM BO3MOXHBIM criocobom. Heobxoarmo HaiiTu o01iiee peliieHre WK OOIIUIM UHTerpaJl.

— 1. Pemmute guddepenimanbHOe ypaBHeHHe, 10Ty CKarolee OHKeHHe Topsigka. Haiiti obiee
pewieHve. Eciu ecTb HauasibHble yC/IOBMS, TO HaWTH ellle W 4yacTHoe peiieHde. II. Haiitu yacTtHoe
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peliieHue JIMHeHHOro 0JJHOPOJHOTO AU(depeHIIaabHOr0 YpaBHeH!UsI BTOPOT0 MOpsiika C MPOX3BOIbHBIMU
ko3pdurmenrtamu. III. Hailitu oO6Iiee pellleHye JMHEHHOrO OJHOpPOAHOTO AMddepeHIHaTbHOTO
yPaBHEHUsI BLICIIIETO MOPSsi/IKA C MOCTOSHHBIMU Ko3dduripenTamu. IV. Haliti obiiee pelieHre TMHEHHOTO
HeoIHOpoHOTO AuddepeHIIMaTbHOTO YpaBHEeHHs BBICILIETO TIOPsiiKa C TIOCTOSIHHBIMU K03 duI[eHTaMu.
V. PeumTb HOpPMarbHyH CHUCTEMY JIMHEHHBIX OFHOPOJHBIX AuddepeHLIManbHBIX YpaBHEHUM C
TOCTOSIHHBIMU KO3 duiiveHTamu. VI. VccnenoBaTh HOPMa/IbHYH) CHUCTEMY JIMHEMHBIX OFHOPOJHBIX
JQdepeHIManbHbIX YpaBHEHNM C MMOCTOSSHHBIMU KO3(UIIMeHTaMH Ha yCTOMUMBOCTb. Knaccudukarys
TOYEeK IOKOSI.

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHust mporiecca oOyueHHs U pellleHuUs 3a7ad 00y4yeHUsi MCIIONb3YIOTCS CIeAyIoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/solide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [esATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. [Hemwuposuu B.I1., MogenoB B.I1. JuddepeHinanbHble ypaBHeHUs: YueOHoe rocobue. 3-e
usz., crep. —CII6.: M3patenbctBo «JlaHb», 2008. 288 c. — (YueOHukM n1s By3oB. CrierpasabHast
nuTeparypa) [OneKTpoHHbIN pecypc]. - https://e.lanbook.com/reader/book/126/#2

2. UuterpanbHoe ucumncienue: YuebHoe rocodbue / EnbrioB A. A., EnbijoBa T. A. - 2013. 138 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6063, cBo6oAHbIH.

3. [uddepenimancabie ypaBHeHUs: YuebHoe ocobue / EnmprioB A. A., EnbrjoBa T. A. - 2013.
104 c. [DnekTpoHHbIN pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6062, cBo60oAHBII.

4. JuddepenipansHoe ucurcieHue: YdyeoHoe nocobue / MarasuHavkoB JI. 1., Mara3uHHUKOB
A. JI. - 2007. 191 c. [DnektpoHHbIM pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2246,
CBOOOIHBIM.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. MaremaTrueckrie OCHOBBI TEODUM CHCTeM: YueOHOe Tocobue [jisi CTyZeHTOB HarlpaB/eHUsI
MOATOTOBKK "YripaBjieHWe B TexHuMuyeckux cucremax" 27.03.04 / Kapmnos A. I. - 2013. 318 c.
[DnekTpoHHbIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6242, cBo60AHBIN.

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJHYeCKHe MoCco0us

1. Marematrka: YuebHO-MeToAMUeckoe TIocobue s crieranbHOCTH 09.03.03 - TIpuknagHast
vH(popmaTvKa B 3KoHOMUKe / [lpuxomoBckuii M. A. - 2016. 78 c. [OnekTpoHHbIli pecypc] - Pexum
noctyta: https://edu.tusur.ru/publications/6044, cBo60JHBIT.

2. MeTtoapl MareMaTHueCcKoW (U3MKH: YueOHO-MeToauueckoe rocobue / TommH I T. - 2013.
139 c. [DnekTponHbI pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/3607, cBOOOAHBIA.

3. Metoapl MaTemaTHueckod (u3MKu: YueOHO-MeToAMuecKoe Moco0ue IO CaMOCTOSITeTbHON
pabore / MarasunnukoB A. JI. - 2012. 12 c. [DOnekTtpoHHbI pecypc] - Pexxum pgocryma:
https://edu.tusur.ru/publications/2353, cB060HBIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1.  https://edu.tusur.ru/
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