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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.

1.1 Leab ocBOEHUS TUCIIUILIUHBI.

— O3HAaKOMUTH CTYJICHTOB C HaYaJIbHBIMH HaBbIKAMU MAaT€MAaTUUYE€CKOTO MOJICTUPOBAHUS;

— MOKa3aTh BO3HUKAIOIIKME MPUHIUITHAIBHBIE TPYAHOCTH MPHU MIEPEX0JIE OT peaabHOTO
00BEKTAa K €ro MaTeMaTHUYSCKON HJican3allii,

— MO0KAa3aTh Pa3HUILy MEXKIY «XOPOIIUMU» U «ILTOXUMU» MOJCIISIMHU.

1.2 3apaun JUCIUIIIIMHBI.

— (opMmupoBaHue y CTyACHTa MpEACTaBICHUS O MU GEpPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTUYECKUX MOJIEISIX SBJICHHHA M MPOIIECCOB PA3TMYHON TTPUPO/IBI;

— BBIpA0OTKA HABBIKOB HMCIIOJIb30BAHUS KJIACCHYECKUX METON0B «Jluddepennmanbapix
YPaBHEHUI»;

— OCBOCHHE CTYJEHTAaMH CHHTE3a KJIACCUYECKHX METOJOB Teopuu Ju(QepeHInanbHbIX
YpaBHEHUH C COBPEMEHHBIMH HJICSIMH Ka4ECTBEHHBIX, YUCICHHBIX U ACUMIITOTHYECKUX METOJIOB.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Huctmumna «/luddepennmanbapie ypaBHEHHS» OTHOCUTCS K 0a30oBoii dactu bioka 1
"IucuurauHel" y4eOHOTO TUIaHa.

JlaHHas AMCUUIUIMHA TECHO CBs3aHA C JUCIHHUIUIMHAMU Oa3oBoil wactu broka 1:
MaTeMaTUYeCKUN aHanu3, ajaredpa W aHaluTH4ecKas reoMeTpus, (pus3mka, mMareMaTudeckas

JIOTUKA " I[I/ICerTHaﬂ MareéMaTuka, MCTOAbI OIITUMU3allMH, YHCIICHHBIC MCTO/bI, T€0pI/I$I
BEPOATHOCTEHN U MareMaTHyecKasi CTaTUCTHKA, BapualluOHHOE ucuucienue u OY.
1.4 IlepeyeHb IUIAHHPYEMBbIX Ppe3y/bTaTOB O00y4YeHHMs 1O JUCHHILIMHE,

COOTHECCHHBIX C INIAHUPYEMBIMH PE3yJbTaTaMHU O0CBOCHUS 06pa30BaTeJ’[bH0ﬁ NnmporpaMmal.

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y

oOyuaromuxcsi mpoheCCHOHANBHBIX U 001eNpoheCcCHOHATBHBIX KOMIIETCHIIUH!

Ne Nunexc Conepxxanue B pesynbprare nuzyuenust yueOHON AUCIUTUTMHBI
g, | KOMIET | KOMIETEHIMH (nnm e€ 00yyaroImuecs: 10JKHbI
| eHmuu YaCcTH) 3HaATh YMeTh BJIA/1€Th
1. CIIOCOOHOCTBIO OCHOBHBIE MPUMEHSITh HaBbIKaMU
I1K-2 IIOHMMATh, HIOHSATHS, 3HAHUS 10 | IpUMEHEHUI
COBEpIICHCTBOBATh U | MOJIOKEHUS U | TEOPUU 3HaHUU 1o
IIPUMEHSTh METO/IbI muddepeHnyan | Teopun
COBPEMEHHBIN muddepeHman | bHbIX g depeHnman
MaTeMaTHYECKUN BHBIX YPaBHEHUH [UISl | BHBIX
armapar YpaBHEHUH peleHus YpaBHEHUN IS
IIPAKTUYECKUX | PEIICHHUs
3a1a4y MPAKTHYECKUX
3a/1a4y
2. CIOCOOHOCTBIO OCHOBHbIE MIPUMEHSITh HaBbIKaMU
OIIK-1 | ucnonb3oBaTh HIOHSITHS U | OCHOBHBIE MHTETPUPOBAHU
6a3oBble 3HAHMS | ONpEAENIEHUsI | METOJBI s
€CTECTBEHHBIX HAyK, | TEOpUU pelieHus muddepeHnman
MaTeMaTUKU 1 | OOBIKHOBEHHBI | OOBIKHOBEHHBIX | bHBIX
UH(POPMATUKH, X muddepeHnman | ypaBHeHUH U
OCHOBHBIE ¢bakTel, | AuddepeHnran | bHbIX CUCTEM
KOHLEMIUH, BHBIX YpPaBHEHUH U
MPUHLUIIBL  TEOPHUH, | YpaBHEHUU CUCTEM
CBSI3aHHBIX C yYpaBHEHUN
MIPUKJIATHOMN




MaTeMaTHUKOM u
nH(pOpMaTHKOU

2. CTpyKTYypa U cojep:KaHue JUCHMILIUHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 9 3a4. ef. (324 yaca), Ux pacnpeaeicHue
10 BUJaM paboT NpEeACTaBICHO B Tabuuie (01 cmydenmog OPO).

By yuebHol paboThl Bcero CemecTtphbl
4acoB (gacel)
3 cemectp | 4 cemectp

KonTakTHas paGora, B TOM 4ncJje:

AyIUTOPHBIE 3aHATHS (BCEr0): 136 72 64
3aHsTHS JTEKIIMOHHOTO THIIA 68 36 32
JlaboparopHbIe 3aHATHS 68 36 32

3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI,
NPAKTHYCCKHUE 3aHSTHSI)

HWnas koHTaKTHas padoTa:

KoHnTtposb camocTositenbHOM padoTel (KCP) 10 6 4

[Tpomexxyrounas arrecranus (MKP) 1 0,5 0,5

CamocrosiTesibHas padoTa, B TOM YHCJIe:

KypcoBas pabora - - -

[TpopaboTka y4eOHOro (TEOPEeTUYECKOro) MaTepuaa 29 19 10

BrimonHeHnne nHIMBUya IbHBIX 3aaHU (IIOJrOTOBKA

o - 29 19 10
COO00IIeHUH, TPe3eHTalUI)
Pedepar - - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 29,6 18,8 10,8
KonTpoJs:
IToaroroBka K 3K3aMeHY 89,4 447 447
O0mas Tpya10eMKOCTh qac. 324 180 144
B TOM 4YHCJI€ KOHTAKTHAsI 147 785 68.5
padora
3a4. e 9 5 4

2.2 CTpyKTYypa THCHMIIHHBI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Pa3enbl IUCHMIUIMHBI, H3ydaeMble B 3 ceMectpe (ournas popma)

Konngectso yacos
AynutopHas | BreayauropHas

Ne HaumenoBanue paznenon Beero paGora paGora
J | JIP | CPC | DK3

1 2 3 4 5 6 7
1 OcCHOBHBIE TIOHATHUS U OTIPEACTICHUS TEOPHH 23 | 4 8 8 3

" |muddepeHimanbHbIX ypaBHEHUH EPBOTO MOPSAKA.
2.  |'eomerpuyeckue U GU3NUECKUE 33/1aUH. 11 4 3 4

TeopeMbl CYIECTBOBAHMS U STMHCTBEHHOCTH

3.  |pemenus 3amaun Komm 115t oqHOTO ypaBHEHUS U 16 6 6 4

cucteM auddepeHnaTbHbIX YPaBHEHUH.
4. |CoicTBa peuIeHUH JIMHEHHBIX OTHOPOJHBIX cucTeM. | 12 | 4 4 4




VYpaBHeHuUs, HE pa3pelIeHHbIE OTHOCUTEIIBHO
IPOU3BOAHOM.

DyHIaMeHTAIbHAS. MaTpULlA U €€ CBOMCTBA.
JIvuHeitHbIe HEOAHOPOIHBIE CUCTEMBI.

7. |Pa3Hble ypaBHEHUS IEPBOTO MOPSAKA. 20 8 8 4
Jluneiinbie nuddepeHmanbHbIe ypaBHEHUS N-0T0
nopsiika. MeTo/1 Bapualuu mpou3BOIbHBIX

8. 13 | 4 2 4 3
MIOCTOSIHHBIX JIJIsl HEOJTHOPOJHOTO YpaBHEHUS N-0T0
HOPSIJIKA.
JluHeliHbIe OJHOPOAHBIE U PepeHIIaTbHBIC

9. |ypaBHEHHs N-0ro MOPs/IKA C TOCTOSHHBIMHU 20 | 4 6 6 4
koddurmentamu. [TocTpoeHnue ob1Iero peneHusl.

10. HeogHopoausie ypaBHEHHS ¢ TOCTOSHHBIMU 16 | 4 4 4 4

kodddunmentamu. [Touck 4acTHOTO pereHus.
CgoiicTBa HyJel pemenus 1uddepeHImaTbHbIX
11. |ypaBHenuil. Teopema LllTypma. Pemienne nuHeHHbIX 11 | 4 4 3
qubdepeHIMaTbHBIX YPaBHEHHH ¢ TOMOIIBIO PSIIOB.
3aBUCUMOCTh PELICHUS OT HauyaJlbHbIX 3HAUEHUN U

12. 12 | 4 4 4
apamMeTpoB.

13. |O0630p MpoKIeHHOT0 MaTeprasa U MPUeM 3a4deTa. 9,5 2 1,8 1,7
Bcero no pasnenam AUCITUTUIMHBL: 173,5| 36 36 56,8 | 44,7
[Tpomexxyrounas arrecranus (MKP) 0,5
KoHnTtposb camocTositenpHoM padoTel (KCP) 6
Hmoeo 3a cemecmp: 180 | 36 36 56,8 | 44,7

[Tpumeuanue: JI — nekuun, 113 — nmpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camocTosiTennbHas paboTa CTy/IeHTa

Pazienbl IUCHMIUIMHBI, H3ydaemble B 4 cemectpe (ounas popma)

KosnmuectBo yacoB
AynautopHast | BueaynuropHas

No HaumenoBanue paszzaenos Beero paGota paGora
J | JIP | CPC | DK3
1 2 3 4 5 6 7
OnHOpO/IHBIE CUCTEMBI JIMHEHHBIX
1.  |muddepeHIMATBHBIX YpaBHEHHUH C TOCTOSHHBIMU 19 | 4 3) 4 6

ko Puuuentamu. IlocTpoeHue od1IEro pemeHus.
JInaeHbIe HCOAHOPOJAHBIC CUCTEMBI C ITOCTOSAHHBIMU

2. 14 | 3 3 3 5
ko3 uuuenTamu. ITIOMCK YaCTHOTO pelIeHus..
VYeronuuBocTs 1o JIsmyHoBy. ['eomerpruueckas
3 UHTEpIIpETAlMs. Y CTONYMBOCTD HYJIEBOTO PELICHUS 14 | 2 5 3 5
" |ogHOpOIHOM cucTeMbl AU(hepeHInaTbHbIX
YpaBHEHMH C MOCTOSTHHBIMH KO3 PHUIIMEHTAMH.
4 Jlemma JIsmynoBa. Teopema UetaeBa. Y CTOMYMBOCTD 20 | 5 6 5 6

110 IEPBOMY MPHUOIMKEHUIO.

[ToBenenue TpaeKTOpUil IMHEHHON OJHOPOTHON
5.  |cucrembl iU depeHnnanbHbIX YpaBHEHUH BTOPOTO 15 | 3 4 3 5
MOPSJIKA C OCTOSIHHBIMU KO3 PHUITMEHTaMHU.
HeBpipoxieHHbIE TIOJ0KEHNS PABHOBECUS
6. |aBTOHOMHOI CHCTEMBI BTOPOTO TOPSIKA. 13 | 3 2 3 5
Y CcTONYUBOCTh NEPUOJUYECKUX PELICHUMN.
7.  |KpaeBble 3a1aum. 22 6 5 5 6




8 YpaBHEHMSI ¢ YaCTHBIMH IPOU3BOJAHBIMU IIEPBOTO 15 | 4 3 3 5
MOPSIIKA.

9. |OG630p mpoiiIeHHOr0 MaTepuasa U MPUEeM 3a4deTa. 9,5 2 1,8 1,7
Bcero no pasznenam AUCIUTUIMHBL: 139,5| 32 32 30,8 | 44,7
[Tpomexxyrounas arrecrauus (MKP) 0,5
KoHnTtposb camocTtositenpHoi padotsl (KCP) 4
Hmoeo 3a cemecmp: 144 | 32 32 30,8 | 44,7
Hmoeco no oucyuniume: 324 | 68 68 | 87,6 | 89,4

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie

sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3jieioB IMCHUUILIAHDBI:
2.3.1 3aHATHSA JTeKIMOHHOI0 THIIA.
®opmMma
No Hamvenonane Coneprxanue pasnena TEKYILIETO
paszena
KOHTPOJISI
1 2 3 4

1. |OcuoBusbie nousitus |[lonstue nuddepeHnnanbHOro ypaBHEHHS U €T0 Pesrome,

U OIpeeeHus peuieHusl. Y paBHEHUs ¢ Pa3aessIlOIUMUCS aHAITMTUYECKUI
TEeopuun nepeMeHHbIMU. OJTHOPO/IHbIE YPAaBHEHHUS. 0030p 1O
muddepeHIMaTbHBIX |YpaBHEHUS B MOJIHBIX nuddepeHiuanax, npobieme.
YPaBHEHUH IIEPBOIO |MHTETPUPYIOIIUA MHOKUTENb. JINHEHHbIE
MopsAKa. ypaBHEeHUs nepBoro nopsaka. Jlemma I'ponyosna-

benmana.

2. |Teopemsbl Teopewms! [Tukapa mist oqHoro auddepenmansHoro [Pesrome,
CyLIECTBOBAHUA U |ypaBHEeHMs U cucteM. Teopema IInano. Teopema 0 |aHanmuTHYECKUN
€IMHCTBEHHOCTH IJIQJIKOCTH pereHus TudepeHraIbHOro 0030p 1O
pelIeHns 3a/1auu ypaBHeHUs. Teopema CylecTBOBAaHUS U npobieme.
Komm 17151 oqHOrO  |€IMHCTBEHHOCTH AJISl JIMHEWHBIX CUCTEM.

YpaBHEHHUSI U CUCTEM
middepeHranbHbIX
YPaBHEHUM.

3. |CnoiicTBa pemenuil (IIaTh TeopeM 0 CBOICTBaxX pelIeHu TMHEHHBIX Pesrome,
JIMHENHBIX OJTHOPOJHBIX cucteM. Teopema JlnyBuiisa s AHAITMTUYECKUI
OJTHOPOJHBIX JIMHENHBIX CUCTEM. 0030p 1o
CHUCTEM. npobieme.

4. |®dynnamenrtanbHas ([loHsaTHe QyHIaMEHTaIbHOM MAaTPULBI U €€ Pesrome,
Marpuna u eé CBOMCTB. MeTon Bapranuy Mpou3BOJIbHBIX AHAITMTUYECKUHN
cBOMcTBa. JINHENHBIE [TOCTOSHHBIX AJIS1 IMHEWHBIX HEOTHOPOIHBIX 0030p 1o
HEOJAHOPO/HBIE CUCTEM. YTBEpKJIEHHE O JIMHEWHBIX HEOTHOPOAHBIX pobdieme.
CHUCTEMBI. CUCTEMAX M CIECJACTBUE U3 HETO.

5. |JIunueiinsle DKBUBAJIEHTHOCTh YPAaBHEHUSI N-0T0 MOPSAIKA U Pesrome,
muddepeHranbHbIe |CUCTeMbl. TeopeMa CyIecTBOBaHUS U aHAJINTUYECKUI
ypaBHEHHUsI N-0Tr0 €IMHCTBEHHOCTH pelleHns 3aaaun Komm mist 0030p 1o
nopsaka. Merog ypaBHeHus N-oro nopsaka. IIsate TeopeM o npobieme.
Bapualuu CBOMCTBAxX PEIICHUN JTUHEHHBIX OJHOPOIHBIX
IIPOU3BOJIBHBIX nuddepeHIMaIbHbIX YpaBHEHUH N-0ro mopsiaka.

IOCTOSIHHBIX IS Teopema JInyBmiuia. [lonnkenne nopsika
HEOJAHOPOIHOIO JIMHENHOT0 OTHOPOJHOIO YPaBHEHUS.
ypaBHEHHUsI N-0Tr0

MOPSJKA.




6. |Jluneiinble Cryuail mpoCThIX U KpaTHBIX XapakTepucTuueckux |Pestome,
OJTHOPOJHBIE 4KCell A1 JMHEWHOTO OJHOPOIHOTO aHAJIMTUYECKUI
muddepennmanpabie |[TuphepeHIaTbHOr0 ypaBHEHUs N-0ro mopsiaka.  (0030p 1o
yYpaBHEHHs N-0Tr0 ITocTpoeHue o0111ero BeeCTBEHHOIO peIIeHusl. npodieme.
IopsiiKa ¢ JlemMa 0 JTMHEHHON HE3aBUCUMOCTH (PYHKIIUH.

IIOCTOSIHHBIMU

KO3 PHUIHEHTAMH.
IToctpoenue obiero
pelIeHus.

7. |HeonnopoaHsie ITonck 4acTHOrO pelIeHns HEOIHOPOAHOIO Pesrome,
YpaBHEHUS C YPaBHEHHS C TIOCTOSSHHBIMU KO3 (DUIIEHTaMH B aHAJIMTUYECKUI
IIOCTOSIHHBIMU HEPE30HAHCHOM, PE30HAHCHOM U BEILIECTBEHHOM 0030p 10
KOdpPHUIUEHTaAMHU.  |CTyYasX. npobieme.
ITouck yacTHOTrO
pelIeHus.

8. |CroiicTBa HYyI€i JIBe 1eMMBI O CBOMCTBAX HYJIEH pELIECHUS Pesrome,
pelieHus muddepeHmanbHbIX ypaBHeHud. ClieicTBHE U3 aHAJIMTUYECKUI
muddepeHnmanbHbIX [HUX. Teopema cpaBHeHus Ll typma. 3amedanue 1 (0030p 1o
ypaBHeHuM. TeopeMa |ueTeipe cieacTBus u3 He€. [lonsaTue pemenns npobieme.
HItypma. Pemienne |quddepeHnuanbHbIX ypaBHEHUH C TOMOIIIBIO
JIMHENHBIX CTETEHHBIX PSAIOB.
muddepeHIaATbHBIX
YPaBHEHHUH ¢
ITIOMOLIBIO PSIIOB.

9. |3aBHCHMOCTH Jlemma Anamapa. Teopema o HenpepbIBHOM Pestome,
peleHus ot 3aBUCUMOCTH U JU(PPepeHIUPYEMOCTH PEILIEHUH OT |aHATUTHYECKUN
HaYyaJIbHBIX napametpoB. Cnencreue u3 He€. [lomyuenne 3agad  |0630p 1Mo
3HAYEHUN U JUISL IPOU3BOIHBIX 110 TapaMeTpy U Ha4yaJbHbIM npodieme.
1apaMeTpPOB. YCIIOBHSIM.

10. |OnHoponHBIE Buj obuiero pemeHust OAHOPOIHON CUCTEMBI Pesrome,
CUCTEMBI JINHEHHBIX |[TMHEUHBbIX UG (depeHIINaIbHbIX YpaBHEHUH B AHAITMTUYECKUHN
Qg QepeHIMaIbHbIX |cIydae MaTPULbI IPOCTOM CTPYKTYPBI M MAaTpUIBl  (0030p MO
YpPaBHEHUH C oOmrero Buia. Beijienenne BemecTBEHHbBIX npoOieme.
MIOCTOSIHHBIMU pemeHnii. MeTo HeonpeaeNeHHbIX
kod(purmentamu.  |KodPPUIIMEHTOB TOMCKA OOIIETO PEIICHUS
[TocTpoenue oO1iero |TMHEHHOM 0THOPOTHON CHUCTEMBI.
pelIeHus.

11. |JIuneitnsle ITonck 4acTHOTO pelIeHUs INHEWHON Pesrome,
HEOJAHOPO/IHBIE HEOJIHOPOAHOM cucTeMbl MU depeHInaNIbHbIX aHAJIMTUYECKUI
CHUCTEMBI C YPaBHEHMH C MOCTOSHHBIMH KO3 UIIMEHTaMU 0030p 1o
MOCTOSSHHBIMU METOJIOM HEOIPEIEIEHHBIX KO3(PPUIIUEHTOB B npoOieme.
KO3(QQHUIHMEHTAMU. |HEPE30HAHCHOM, PE30HAHCHOM U BEIIECTBEHHOM
ITouck yacTHOTO CIyJasx.
peLIEHNS.

12. |YcroitunBocth Mo  |OmpenesieHue ycToHunBOCTH 0 JIATyHOBY. Pesrome,
JIanyHOBY. Caenenue uccne0BaHus yCTOMYUBOCTH HYJIEBOTO  |aHAJTUTHYECKHUN
I'eomeTpuueckas pelIeHUs K UCCIIeI0BaHUIO YCTOMUYUBOCTH HYJIEBOTO |0030p MO
MHTEPIIpETALIMSL. pewenust. [IpeoOpa3oBanue TUHEHHOM CUCTEMBI npobieme.

Y eToiunBOCTH b depeHIMaTbHBIX YPaBHEHHH ¢ TOCTOSHHBIMU
HYJIEBOT'O pelieHus: |kodpuirentamu. J[Be 1eMMbI U TPU TEOPEMBI 00
OJIHOPOJTHOM YCTOMYHMBOCTH HYJIEBOT'O PELICHUS OJHOPOIHOU
CUCTEMBI cucteMbl U depeHnnanbHbIX YpaBHEHUH ¢




mddepeHIranbHbIX
YpaBHEHUH ¢

MOCTOSIHHBIMU K03 purimeHTamu.

MMOCTOSIHHBIMU
kod(purmeHTamu.

13. |Jlemma JIsmynoBa. |Teopema UeraeBa o HeycToitunBocTu. Kpurepwuii Pesrome,
Teopema YeraeBa. |Payca-I'ypeuna. Teopema JlsmynoBa 06 aHAJIMTUYECKUI
YCTOWYUBOCTh 110 |YCTOHYHBOCTH TIO IEPBOMY MPUOITHIKEHUIO. 0030p 1Mo
epBOMY npobieme.
IpUOIMKEHUIO.

14. \IToBeneuue Bux ocoboii Touku: y3en, cemio, Gokyc, IEHTP. Pesrome,
TpaeKTOpUI Ciyyan IUKpUTUYECKOTO U BBIPOXKJIEHHOTO y3/1a.  |aHAJIUTHYECKHUU
JIMHEWHOU 0030p 10
OJTHOPOTHOM npobiieme.
CUCTEMBI
Qg QepeHIranbHbIX
ypaBHEHUN BTOPOTO
HopsJIKa ¢
MTOCTOSIHHBIMH
KO3 pUIHEHTAMH.

15. |HeBbIpoxaeHHbIE Teopema o noBeneHuu TpackTopuu BOM3H pokyca. |Pestome,
TOJIOKEHUS [Tonstue npenensHoro nukia. [lopenenue AHAJIMTUYECKUI
paBHOBECHS TPaeKTOPHIl BOIU3U MIPEIECIBHOTO IIUKJIA. 0030p 1o
ABTOHOMHOM npoOieme.
CUCTEMBI BTOPOTO
MOpsJIKA.

YcToitunBOCTh

MEePUOINYECKUX

peLICHHUIA.

16. [KpaeBbie 3amaun. AnprepHatuBa Openronbma u cieacteue ns He€.  |Pesrome,

Omnpenenenue ¢pyukiuu ['puna. Teopema o AHAJIMTUYECKUU
cymectBoBanuu ¢pyakuuu ['puna. CBoiicTBa 0030p 1o
¢bynkuuu I'puna. 3agaqa L typma-JlnyBumis. npobieme.
TeopeMa 0 cBOMCTBaX COOCTBEHHBIX 3HAYCHUN U
COOCTBEHHBIX (PYHKIIHII.

17. |YpaBHeHus c TeopeMsl 0 penieHusaX JIMHEWHOTO OAHOPOJAHOIO Pesrome,
YaCTHBIMU ypaBHeHHMs. 3agaua Komm u noctpoeHue ob1ero  |aHaluTHYECKUN
MIPOU3BOTHBIMHU pelleHrs KBa3WIMHEHHOTO YpaBHEHHS C YaCTHBIMU  |0030p 1O
NIEPBOTO MOPSAJKA.  |IPOU3BOJHBIMM IIEPBOTO MOPSIKA. npobieme.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA — HE NPEeyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HanmenoBanme nabopatopHbix paboT TEKYIIEro
KOHTPOJIA
1 3 4

1. |YpaBHeHus ¢ pa3fAeNeHHBIMU U Pa3/IESIOUIMMUICS TEPEMEHHBIMU 1 ITpoBepka

MPUBOISIINECS K HUM. BBITTOJIHEHUS
nabopaTtopHoOit
paboThI

2. |[l'eomerpuyeckue U GU3NIECKUE 3a/IaUH. [TpoBepka




BBITIOJTHEHHSI
nabopaTopHOH
paboThI

OI[HOpOI[HBIe YpaBHCHH U IMIPHUBOJAIINECS K HUM.

[IpoBepka
BBITIOJTHEHHSI
nabopaTopHOH
paboThI

Jlunelinble ypaBHEHHUs IEPBOTO MOPsAKA, ypaBHEHUs bepHynu u
Pukxaru. Metoibl uX pelieHusl.

[IpoBepka
BBITIOJIHCHUS
KOHTPOJIbHOU
paboThI

VYpaBHEeHMsI B TOJHBIX JU(depeHnranax u MpuBoAsIIIecs K HUM.
WHTerpupyrommi MHOXKUTEIb.

[IpoBepka
BBITIOJTHEHHSI
nabopaTopHOH
paboThI,
MpoOBEpKa
KOJJIOKBHYMa

ypaBHeHI/ISI, HC pa3pCIICHHBIC OTHOCHUTCIIBHO HpOHSBOHHOﬁ.

IIpoBepka
BBITIOJTHEHUS
nabopaTopHOH
paboThI

Pa3znrnie YpaBHCHU IIEPBOr'0 IMOPAAKA.

[IpoBepka
BBITIOJTHEHHS
KOHTPOJBHOU
paboThI

ypaBHeHI/IH, AOIMIYCKAOMIKUEC IMTOHUKCHHUE ITOPAAKA. MeTtoabl ux PCLICHUS.

[IpoBepka
BBITIOJTHEHUS
nabopaTopHOH
paboThHI

JluHeiHble OJTHOPOIHbIE YPABHEHHUS C TIOCTOSIHHBIMU KO3 UIIUECHTAMH.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoOi
paboThI

10.

JluHeiiHble HEOHOPOIHBIE YPABHEHHUS C TIOCTOSIHHBIMU KOA((UIIUEHTaAMH.
ITonck 4aCTHOTO pelIeHus.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoOi
paboThI

11.

Metoa Bapranuy MPOU3BOIBHBIX TIOCTOSHHBIX [T HEOTHOPOIHBIX
TuddepeHIanbHbIX YpaBHEHUH.

IIpoBepka
BBITIOJIHEHUS
KOHTPOJIBHON
paboThI

12.

Jlunelinbie ypaBHEHUs ¢ IEpeMEeHHBIMU Kodpurmentamu. @opmyna
Octporpazackoro — JleyBuimis.

IIpoBepka
BBITTOJIHEHUS
nabopaTtopHoit
paboThI

13.

JluneliHbIe OJTHOPOHBIE CUCTEMBI C TIOCTOSIHHBIMU KOd(DPHUITHEHTaMHU.

IIpoBepxka
BBITTOJIHEHUS
nmabopaTtopHoit
paboThI

14.

JluneliHbie HEOTHOPOIHBIE CUCTEMBI C TTOCTOSTHHBIMU KO3(PHUITUEHTaMH.
ITorck 4yacTHOTO peleHus.

IIpoBepka
BBITOJIHEHUS
nabopaTtopHoit




paboThI

15. |Meton Bapuaiiuu MpOrU3BOJIBHBIX TTOCTOSIHHBIX JIJIST JIMHEHHBIX [IpoBepka
HEOJHOPOHBIX CHUCTEM. BBITIOJIHCHUS
KOHTPOJIbHOU
paboThI,
MpoBepKa
KOJJIOKBUYMa
16. |YcroituuBocTs. MccnenoBanue Ha yCTOWYHUBOCTD 110 TIEPBOMY [IpoBepka
npubmkenuto. VccnenoBanre Ha yCTOMYMBOCTD C IIOMOIIBIO PYHKIUN  |BBITIOTHEHUS
JlanyHosa. nabopaTopHOH
paboThI

17. ([Tonoxxenue paBHOBecus. McciienoBanre Ha yCTOMYUBOCTh HYJIEBOTO [TpoBepka
penieHusl. BBITIOJIHCHUS
nabopaTopHOH
paboThI

18. |Oco0sbie Touku. MccnenoBanue 0co00il TOUKH. [TpoBepka
BBITIOJIHCHUS
nabopaTopHOH
paboThI

19. |@a3oBas minockocts. @a3z0Boe MPOCTPAHCTBO. ABTOHOMHBIE cucTeMbl B ([IpoBepka
TPaCKTOPHH. BBITIOJIHCHUS
nabopaTopHOH
paboThI

20. |KpaeBsbie 3anauu. Oynkuus [puna. IIpoBepka
BBITIOJIHCHUS
nabopaTopHOH
paboThI

21. |YpaBHEHHS ¢ YaCTHBIMU TPOU3BOIHBIMU TIEPBOTO TOPSIKA. IIpoBepka
BBITIOJTHEHUS
KOHTPOJIBHON
paboThI

2.3.4 KypcoBble paGoThl — He Pe1yCMOTPEHbI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 O0ecneYyeHHs JJIs1 CAMOCTOATEJIbLHOH padoThI
o0yyarommxcs 1Mo JAMCIUIIHHE.

e Merouyeckre yKa3zaHUs Ui MOATOTOBKU K JIGKLIMOHHBIM 3aHATHSAM, YTBEP)KICHHbIE
Ha 3acelaHuy Kadeaphl MPUKIAJIHOW MaTeMaTHKH (aKyJbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
npukiaanoit Matematuku I'BOY BO «Ky6I'V» npotokon Ne7 ot 18.04.2018 r.

e MeTrouuecKkre yKa3aHus 10 BBIIOJIHEHUIO JIAOOPATOPHBIX paldoT, YyTBEpXkIAECHHbIE Ha
3acemaHu Kadeapbl MPHUKIAAHON MaTeMaTHKU (paKkynbTeTa KOMIBIOTEPHBIX TEXHOJOTHH M
npukiaanoit Matematuku I'BOY BO «Ky6I'V» npotokon Ne7 ot 18.04.2018 r.

e MeToMuecKre yYKa3aHus MO BBITOJHEHHIO CAMOCTOATENBbHOM paboThl, yTBEPKICHHbIE
Ha 3acellaHu¥ Kadeaphl MPUKIAJIHOW MaTeMaTHKH (aKyJbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
npukiaanoit Matematuku I'BOY BO «Ky6I'V» npotokon Ne7 ot 18.04.2018 r.

[Tepeuensb yueOHO-METOIUUECKOTO 00ECTIEUSHUS TUCITUTLIAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITETFHON paboThI

1 2 3

1 |YpaBHeHus c IlerpoBckuii, Mpan [I'eoprueBmy. Jlekumu 1o  Teopuu




pa3lieICHHBIMU 1
pa3eSIOIMUMHUCS
MEePEMEHHBIMHU 1
MIPUBOISIINECS K HUM.

OOBIKHOBEHHBIX JHU(epeHnanbHbIX ypaBHeHHH [Tekcr]
y4eOHHK 11 MexaHuKo-maT. (ak. yu-to / WU. I'. IleTpoBckuii. -
W3n. 6-e, crep. - M. : [Enutropuan YPCC], 2003. - 272 c. : un. -
ISBN 5354001838 : 109/00.

@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopulo
muddepeHMabHBIX  ypaBHeHUH [Tekct| : y4yeOHHMK s
CTyAeHTOB By30B / A. @. @ununmos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

I'eomeTpuueckue u
dbuznyeckue 3a1auu.

EnbnioB, A.A. JluddepeHuuanpHple ypaBHEHHS : ydeOHOE
nocoobue / A.A. Emwpno, T.A. EnsnoBa ; MuHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®enepanuu, Tomckuit
l'ocynapctBennbiii  YHuBepcuter Cucrem  YnopaBieHHS U
Pannosnexrponuku (TYCVYP). - Tomck : Onp Konrent, 2013. -
197 c. : un. - bubmuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ;
To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606
@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| : y4yeOHHK Juis
CTyAeHTOB By30B / A. @. @ununmos. - 1U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

OnHOpoHBIE ypaBHEHUS
Y TIPUBOJISIINECS K HUM.

IlerpoBckuit, MBanm I'eoprueBmy. Jlekumum 1o Teopuu
OOBIKHOBEHHBIX U depeHnanbHbIX ypaBHeHUH [Tekcr]
y4eOHHUK il MeXxaHuko-mart. ¢ak. yH-toB / U. I'. [leTrpoBckwuii. -
N3n. 6-e, crep. - M. : [Enuropuan YPCC], 2003. - 272 c. : un. -
ISBN 5354001838 : 109/00.

@uwmunnos, Aunekceii ®PenopoBuu. Bpenenue B TEOpuIO
mubdepeHIManbHbIX  ypaBHeHUH [Tekct] :  y4deOHHMK Juis
CTyAeHTOB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubnumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

JIunelinble ypaBHEHUS
IIEPBOTO NOPsIJIKa,
ypaBHeHus bepHymm u
Pukkatn. Metoanl ux
peuIeHus.

IlerpoBckuii, MBan I'eoprueBuy. Jlekuuun 10  Teopuu
OOBIKHOBEHHBIX Au(depeHunanbHblx ypaBHeHUN [Tekcr]
y4eOHUK 11 MexaHuKo-mart. ¢ak. yH-ToB / . I'. [leTpoBckuii. -
U3n. 6-e, crep. - M. : [Enutropuan YPCC], 2003. - 272 c. : un. -
ISBN 5354001838 : 109/00.

@ununnos, Anekceii ®denopoBud. BpeneHue B TEOpuIO
muddepeHManbHbIX  ypaBHeHM [Tekcr] :  y4eOHuK Juis
CTyJIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnuk  MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

YpaBHEHHUS B MTOJTHBIX
muddepeHnmranax u
MPUBOSIINECS K HUM.
WHuTterpupyromui
MHOXHTEJTb.

IlerpoBcknii, MBanm I'eoprueBmu. Jlekumum 1o  Teopuu
OOBIKHOBEHHBIX UG epeHanbHbIX  ypaBHeHHH [Tekct]
yueOHUK A MeXaHuko-mart. ¢ak. yH-ToB / W. I'. IlerpoBckuil. -
N3n. 6-e, crep. - M. : [Enutropuan YPCC], 2003. - 272 c. : un. -
ISBN 5354001838 : 109/00.

@umunnos, Asnekceli  ®PenopoBuu. BpeneHue B TEOpHIO




muddepeHmanbHbpIX  ypaBHeHMi [Tekcr] :  y4eOHuK uis
cTyneHToB By30B / A. @. ®ununmos. - WUzn. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit

yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

6 |YpaBHeHus, HE Huddepenunansabie u UHTETpaJIbHbIE ypaBHEHUS,
pa3pelIeHHbIE BapHaIlMOHHOE MCYHCIICHUE B MpuMepax u 3amadax [Tekcr] / A.
OTHOCHTEIIBEHO b. BacumeeBa, I H. Mensenes, H. A. Tuxonos, T. A.
IIPOU3BOJHOM. Vpasruneauna ; [nog pea. A. H. Tuxonosa, B. A. Unbuna, A. T.

CremHukoBa]. - M. : ®USMATIINUT, 2003. - 431 c. : un. - (Kypc
BBICIICH MaTeMaTUKU M MaremMaTtudeckod ¢usuku. Bem. 10). -
bubnuorp. : c. 430-431. - ISBN 5922102761 : 260.00.
@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopulo
muddepeHMaIbHBIX  ypaBHeHUW [Tekct| : y4yeOHMK s
cTyaeHToB By30B / A. @. @ununmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

Pa3uble ypaBHEHNUs
IIEPBOrO MOPSJIKA.

@ununnos, Aunekceii ®PenopoBuu. Bpenenue B Teopuio
mubdepeHManbHbIX  ypaBHeHUU [Tekct] :  yueOHUK s
cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

YpaBHeHwus,
JIOTTYCKAIOIINE
MOHUKEHUE TIOPAJIKA.
MeTo/bl UX pelieHus.

@umunnos, Aunekceiti ®enopoBuu. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUH [TekcT]| : y4uyeOHHMK Juis
cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit

yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.
9 |/Tuneiinbie omHopoaHble | [AuddepeHnnanbabie 51 HMHTETPaJIbHbIE YpaBHEHUS,

YpaBHEHHUS C
MOCTOSTHHBIMH
Kod(pUITUEHTaAMH.

BapHallMOHHOE MCUUCIIEHUE B MpUMepax M 3agadax [Tekcr] / A.
b. BacumbeBa, I H. Mensenes, H. A. Tuxonos, T. A.
VYpazrunsauna ; [moxa pea. A. H. Tuxonosa, B. A. Unbuna, A. T
CsemaukoBa]. - M. : ©USMATIIUT, 2003. - 431 c. : un. - (Kypc
BBHICIIIEH MaTeMaTHKU M MmareMatudeckoil ¢usuku. Bem. 10). -
bubmuorp. : c. 430-431. - ISBN 5922102761 : 260.00.
@wmnnos, Aunekceli ®enopoBudu. BpeneHue B TeopHro
nuddepeHmanbHbIx - ypaBHeHud [TekcTt| :  y4eOHHMK st
CTyAeHTOB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubnumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

10

JIuneinbie
HEOJTHOPO/THBIE
YpaBHEHHUS C
MTOCTOSTHHBIMH
koddpurmentamu. [Tonck
YaCTHOTO PEIICHUS.

Huddepenunanbable u HHTETpaJIbHbIE YpaBHEHU,
BapHallMOHHOE HCYHCIIEHUE B MpuMepax u 3agadax [Tekcr] / A.
b. BacumeeBa, I H. MenseneB, H. A. Tuxomos, T. A.
Vpasrunpauna ; [mox pena. A. H. Tuxonona, B. A. Uneuna, A. T'.
CsemnukoBa]. - M. : ©USMATIIUT, 2003. - 431 c. : un. - (Kypc
BbICILIEH MaTeMaTHKU M MmareMatudeckoi ¢usuku. Beim. 10). -
bubmuorp. : c. 430-431. - ISBN 5922102761 : 260.00.

Owmnmos, Anekceir demopoBuu. BBenenune B Teopuro
quddepeHManbHbX  ypaBHeHHH  [Tekct] :  y4yeOHUK Juis




cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

11

Merton Bapuauuu

Tpenorun, B.A. VYpaBHeHHS B YacTHBIX IMPOU3BOAHBIX

MIPOU3BOJIbHBIX [DnekTpoHHbIi pecype] : ydueOHoe mocodue / B.A. Tpenorus,

IIOCTOSIHHBIX IS N.C. Henocexnna. — DnekTpoH. AaH. — Mocksa : ®usmariur,

HEOHOPOIHBIX 2013. — 228 C. — Pexum JOCTYyTIA:

QG hepeHIaTbHBIX https://e.lanbook.com/book/59744.

YpaBHEHUU. OununmnoB, Ajnekceir d@egopoBud. BBemenwne B TEOpHIO
muddepeHmanbHbpIX  ypaBHeHHid [Tekcr] :  y4eOHuK Juis
cTyneHToB By30B / A. @. ®ununmos. - WU3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yaeOnnk MIY). - bubmuorp.: c¢. 234-236. - ISBN
9785484011063 : 242.65.

12 |Jluneitnble ypaBHenus ¢ |Tpenorun, B.A. VYpaBHeHHs B YacCTHBIX IPOU3BOJIHBIX

MIEPEMEHHBIMH [DnexTpoHHBI pecype] : yduebHoe mocodue / B.A. TpeHnorun,

koa(purmeHTamu. N.C. Henocexknna. — DyeKTpoH. AaH. — MockBa : OuU3MaTiIuT,

®opmyna 2013. — 228 c. — Pexum JIOCTyTIA:

Octporpaackoro — https://e.lanbook.com/book/59744.

JleyBms. @ununnos, Aunekceii ®enopoBud. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| :  y4yeOHHMK IS
cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

13 |JIuneitnbie ogaopoanbie | TUxOHOB, Annpen Hukonmaesnu. Huddepennmanbabie

CHCTEMBI C IIOCTOSSHHBIMU
KO3 UIIMEeHTaMH.

ypaBHeHusa [Tekct] : ydyeOHMK Ans CTyaeHToB By30B / A. H.
TuxonoB, A. b. Bacunsesa, A. I'. CemHukoB ; nmox pea. A. H.
Tuxonosa, B. A. Unbuna, A. I'. CemnnkoBa ; [Mock. roc. yH-T
uM. M. B. Jlomonocoga]. - U3x. 4-e, crep. - M. : DUSMATIINUT,
2005. - 253 c. - (Kypc BbIcHIel MaTeMaTUKH U MaTeMaTH4eCKOH
¢uzuku ; Bem. 6) (Knaccuueckuil yHUBEpCUTETCKUN yUE€OHUK). -
bubmuorp.: c. 249-250. - ISBN 592210277X. - ISBN
592210134X : 122.80.

@wmunnos, Aunekceii ®PenopoBuu. BpeneHue B TEOpHIO
nuddepeHmanbHbIx  ypaBHeHUM [TekcTt| :  y4eOHHMK st
CTyAeHTOB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuaeckuit
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

14

JIuneinbie
HEOTHOPOJTHBIE CUCTEMBI
C IOCTOSIHHBIMHU
koadurmentamu. [lonck
YaCTHOTO pEUICHUSI.

TuxoHOB, AHppeit Huxomaesuu. HuddepenunanbHbie
ypaBHeHus [Tekct] : y4eOHUMK ans cTyAeHTOB By30B / A. H.
TuxonoB, A. b. BacunseBa, A. I'. Cemrnukos ; noxg pexn. A. H.
TuxonoBa, B. A. Unbuna, A. I'. CemankoBa ; [Mock. roc. YH-T
uM. M. B. Jlomonocoga]. - U3x. 4-e, ctep. - M. : ®DUSMATIIUT,
2005. - 253 c. - (Kypc BbICHICH MaTeMaTHKH U MaTeMaTHIECKOU
¢uzuky ; Beim. 6) (Knaccuueckuil yHUBEPCUTETCKUM YUEOHHK). -
bubmuorp.: c. 249-250. - ISBN 592210277X. - ISBN
592210134X : 122.80.

Owmnnmos, Anekceir demopoBuu. BBenenue B Teopuro
JuddepeHmanbHbX  ypaBHeHHH  [Tekct] :  y4yeOHUK st




cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii

yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

15 |Meton Bapuanuu TuxonoB,  Anzapeit = Hukonaesuu. Huddepennnanbabie
MIPOU3BOJIbHBIX ypaBHeHus [Tekcr] : y4eOHMK ayis cTyAeHTOB By30B / A. H.
MMOCTOSIHHBIX JIJISI TuxonoB, A. b. BacunseBa, A. I'. Cemrnukos ; nox pexn. A. H.
JIMHEMHBIX Tuxonosa, B. A. Unbuna, A. I'. CBemrnukoBa ; [Mock. roc. yH-T

HCOOAHOPOAHBIX CUCTCM.

uM. M. B. Jlomonocosa]. - U3x. 4-¢, crep. - M. : DUSMATIJINUT,
2005. - 253 c. - (Kypc BeICIICH MaTeMaTHKHA U MaTeMaTHYECKOMN
¢uzuky ; Beim. 6) (Knaccuueckuil yHUBEPCUTETCKUI YUEOHHK). -

bubmuorp.: c¢. 249-250. - ISBN 592210277X. - ISBN
592210134X : 122.80.
OununmnoB, Ajsekceir dDegopoBud. BBegeHue B TEOpHUIO

muddepeHmanbHbpIX  ypaBHeHHA [Tekcr] y4eOHUK  JUIs
CTyIeHTOB BY30B / A. @. ®umunmnos. - Uzn. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mn. - (Knaccuueckuit
yuebnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.
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Y CcTOMYUBOCTE.
Hccaenosanue Ha
YCTOMUYUBOCTb I10

NIEPBOMY MPUOJINKEHUIO.

Hccnenosanue Ha
YCTONYUBOCTD C
MOMOIIbIO QYHKITUI

Kabko, A.Il. Auddepenunanbapie ypaBHEHUS U YCTOMYUBOCTD
[Dnextponnbrii pecype] : yue6. / A.Il. JKabko, E.Jl. Koruna,
O.H. YUmxkoBa. — OnektpoH. nan. — Cankr-IletepOypr : Jlans,

2015. — 320 C. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/60651.
@ununnos, Aunekceii ®PenopoBuu. Bpenenue B - Teopuro

mubdepeHIManbHBIX  ypaBHeHUN [TekcT] YUEOHHUK IS

JlsnyHoBa. cTyaeHToB By30B / A. @. @umunmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yueOnuk  MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

17 \[lonoxenue paBHoBecud. [XKabko, A.Il. [luddepenunanbable ypaBHEHUSI U YCTOWYMBOCTD

Hccaenosanue Ha
YCTOMYHBOCTbH HYJIEBOTO
penieHusl.

[DnexTponHblii pecype] : yueb. / A.Il. XKabko, E.Jl. Koruna,
O.H. YUmxkoBa. — OnextpoH. naH. — Cankr-IlerepOypr : Jlans,

2015. — 320 c. — Pexnm JOCTYyTIa:
https://e.lanbook.com/book/60651.
@wmunnos, Aunekceii ®PenopoBuu. BpeneHue B TEOpHIO

nuddepeHmanbabix  ypaBHeHUH [ TekcT] Y4€OHUK  JIJIst
CTyAeHTOB By30B / A. @. ®ununmnos. - U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii

yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.
18 |Ocobble TouKH. TuxonoB,  Angpeit  HuxomaeBnu.  Juddepenuunanbheie

Hccnenosanne oco0oit
TOYKH.

ypaBHeHus [Tekct] : y4eOHUMK ans cTyAeHTOB By30B / A. H.
Tuxonos, A. b. BacunseBa, A. I'. CBemHukosB ; noa pea. A. H.
TuxonoBa, B. A. Unbuna, A. I'. CemankoBa ; [Mock. roc. YH-T
uM. M. B. Jlomonocoga]. - U3x. 4-e, ctep. - M. : ®DUSMATIIUT,
2005. - 253 c. - (Kypc BbICHICH MaTeMaTUKA U MaTeMaTHYeCKOU
¢uzuky ; Beim. 6) (Knaccuueckuil yHUBEPCUTETCKUM YUEOHUK). -

bubmmorp.: c. 249-250. - ISBN 592210277X. - ISBN
592210134X : 122.80.
Owmnnmos, Anekceir demopoBuu. BBenenue B Teopuro

muddepenmanbHbX  ypaBHeHMHA  [Tekcr] y4eOHUK  JUIsl




cTyaeHToB By30B / A. @. @ununmos. - 1U3a. 3-e, ucnp. - M. :
URSS : [KomKnura], 2010. - 239 c. : wn. - (Knmaccuueckuii
yuebnuk MIY). - bubmumorp.: c. 234-236. - ISBN
9785484011063 : 242.65.
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dazoBas MIOCKOCTb.
®dazoBoOe MPOCTPAHCTBO.
ABTOHOMHBIG CUCTCMBbI U
TPaCKTOPHH.

EnbnioB, A.A. JluddepeHuuanpHple ypaBHEHHS : ydeOHOE
nocodbue / A.A. Empno, T.A. EnsnoBa ; MuHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®enepanuu, Tomckuit
l'ocynapctBennbii  YHuBepcuter Cucrem  YmopaBieHHS U
Pagnosnexrponuku (TYCVYP). - Tomck : Onp Konrent, 2013. -
197 c. : un. - bubmuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ;
To xKe [DneKTpOHHBIN pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606
@ununnos, Aunekceii ®PenopoBuu. BpeneHue B Teopulo
muddepeHMaIbHBIX  ypaBHeHUW [Tekct| : y4yeOHMK s
cTyaeHToB By30B / A. @. @ununmos. - U3a. 3-e, uchp. - M. :
URSS : [KomKnwura], 2010. - 239 c. : un. - (Kmaccuueckuit
yuebnuk MIY). - bubmmorp.: c. 234-236. - ISBN
9785484011063 : 242.65.

20

Kpaesble 3a1aun.
Oynkius ['puna.

EnpmioB, A.A. JluddepeHumanpHple ypaBHEHHS : ydeOHOE
nocobue / A.A. Empnon, T.A. EnsnoBa ; MuHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®enepanuu, Tomckuit
l'ocynapctBennslii  YHuBepcurer Cucrem VYmpaBieHus U
Pannosnexrponuku (TYCVYP). - Tomck : Onp Konrent, 2013. -
197 c. : un. - bubmuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ;
To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606
@umunnos, Aunekceiti ®enopoBuu. BpeneHue B Teopuio
mubdepeHIManbHBIX  ypaBHeHUN [TekcT]| : y4yeOHHK Juis
CTyIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnuk MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

21

YpaBHEHHUS C YACTHBIMU
MIPOU3BOJHBIMU IIEPBOTO
MOpsI/IKA.

@ununnos, Anekceii ®denopoBud. BpeneHue B TEOpuIO
mudepeHnManbHbIX  ypaBHeHMH [Tekcr] :  y4eOHuk Juis
CTyIeHTOB BY30B / A. @. ®ununmnos. - U3n. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : w1 - (Knaccuueckuit
yueOnuk  MIVY). - bubmmorp.: c. 234-236. - |ISBN
9785484011063 : 242.65.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YuCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) npenocTtasisitoTcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37J0OPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

Jlyist itn ¢ HapyIIeHUsSIMH 3PEHUS:

—B TIEYaTHOUN opMe YBETUUECHHBIM MIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIeYaTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,




JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus MPUMEHSEMbIX METOJOB HCHOJb3YIOTCS KaK TpaJullMOHHbBIE
UH(POPMALIMOHHO-00BSACHUTENbHBIE JIGKIIMM, TaK M WHTEpAaKTUBHAs I[0Jada Marepuaia cC
MyJIbTUMEAUMHON cucTeMoil. KoMnbploTepHble TEXHOJOTMU B JAHHOM cCllydae 00ecredrBaroT
BO3MOXKHOCTh Pa3HOIUIAHOBOTO OTOOPaXXEHHS AJTOPUTMOB U JIEMOHCTPAIMOHHOTO MarepHaa.
Takoe coyeTaHue MO3BOJSET ONTUMAJILHO HCIIONB30BaTh OTBEIECHHOE BPEMS M PaCKpbIBATh
JIOTHKY ¥ COJIep>KaHUe TUCIIUIUIMHBL.

Jlekuuu TpeACTaBNSAOT CcO0OM  cucTemaruyeckue o0030pbl  nuddepeHuanbHbIX
YpaBHEHUM.

3aHATHSA, IPOBOAUMBIE € HCNIO0Jb30BAHHEM HHTEPAKTHBHBIX T€XHOJIOT Uil

KomngecTBo yacoB

Ne HaumeHoBaHue pa3zieioB (TeM) UHTEPAKTHBHBIC
BCETO ayJl. 4aCOB -

1 2 3 4
1 OCHOBHBIC TIOHSTHS U OTIPEICIICHUS] TEOPUHU 12 9
" |muddepeHnmaabHbIX YpaBHEHUH IEPBOTO MOPSIIKA
2.  |['eomerpuyeckue U GU3NICCKUE 3aTaUH 4 2
TeopeMsl cyleCTBOBaHMS U €IMHCTBEHHOCTU
3. |pemenus 3amaun Komm 11t 0fHOTO ypaBHEHUS U 6 -
cucreM nupdepeHInaIbHbIX YpaBHEHHH
4. |CpoiicTBa pelieHuH JMHEWHBIX OJJHOPOAHBIX CUCTEM 4 -
5 VYpaBHeHus, HE Pa3pelICHHbIC OTHOCHTENLHO 5 9
IPOM3BOIHOM
6. dyHnaMeHTalIbHAs MaTpULla U €€ CBOMCTBA. 5 )

JInHeliHbIE HEOTHOPOAHBIE CHCTEMBI
7. |Pa3Hble ypaBHEHUs MIEPBOro MOpsAKa 8 -
Jluneiinble nu¢depeHnanbHble ypaBHEHUS N-0ro
nopsiika. MeTo1 Bapuanuy pou3BOJIbHBIX

8 MOCTOSIHHBIX JIJIs1 HEOJJTHOPOJHOT'O YpaBHEHUS N-0ro 6 2
nopsiIKa
JluneliHble OJHOPOAHBIE AU(PepeHInaTbHbIE

9. |ypaBHEHHS N-OTO MOPSIKA C IIOCTOSTHHBIMU 10 2
ko3 Puurentamu. IlocTpoenue ob1ero pemeHus

10. HeomHopoaHbie ypaBHEHUS ¢ TOCTOSSHHBIMA 8 5

ko3 PuurenTamu. ITouck 4acTHOTO pereHus
CaoticTBa HyJeill pemenust quddepeHantbHbIX
11. |ypaBuenwuii. Teopema llITypma. Pemenue auHenHbIX 4 -
T GepeHIATBHBIX YPAaBHEHHUH C TIOMOIIIBIO PSIJIOB
3aBUCHUMOCTH peIIeHUs OT HAYaJIbHBIX 3HAUYCHUN U

12. 4 -
apamMeTpoB
OaHOPOIHBIE CUCTEMBI JIMHEHHBIX

13. |muddepeHIHATHHBIX YPaBHEHHUH C TOCTOSHHBIMH 9 2
koddurnmentamu. [Toctpoerne ob1Iero pemneHusl.

14, JluHeHBIE HEOJHOPOIHBIC CUCTEMBI C IIOCTOSTHHBIMU 5 5

kodddurmentamu. [ToMCK YaCTHOTO peIeHHs..




VYeronuusocTs 1o Jlamynosy. I'eomerpuueckas
HMHTEpHpeTausi. Y CTOWYMBOCTh HYJIEBOTO PELICHUS

15. . 6 2
OJTHOPOJHOM cucTeMbl I HepeHInaTbHBIX
YpPaBHEHHH C MOCTOSHHBIMH KO3()(DUIIMEHTAMHU.

16 Jlemma JIsnynoBa. Teopema YertaeBa. Y CTOMUMBOCTD 11 2

110 NEPBOMY HPUOIHKEHUIO.

IToBeneHue TpaeKTOpHUil JIMHENHON OAHOPOJHOM
17. |cuctemsl nuddepeHIaIbHBIX YPABHEHHH BTOPOTO 7 2
HOpSsi/IKA C TOCTOSHHBIMU KO3 (QUIIMCHTAMH.
HeBbIposkIeHHBIE MTOJIOKEHUS PAaBHOBECHS

18. |aBTOHOMHOIi CUCTEMBI BTOPOTO MOPSAKA. 3) 2
Y CcTOWYHMBOCTh NEPUOANYECKUX PELICHU.

19. |KpaeBsbie 3a1a4m. 11 2

20. VYpaBHEHHUSI ¢ YACTHBIMH POU3BOJIHBIMU IIEPBOTO 7 5
MOPSIIKA.
Hmoeo no oucyuniune: 136 28

JIaGopaTopHOe 3aHATHE MTO3BOJISICT HAYYUTH CTYJEHTA TPUMEHATh TEOPETUICCKUE 3HAHUS
OpU PELICHUH U MCCIEJOBAHUM KOHKPETHBIX 3ajad. JlabopaTopHble 3aHATHS NPOBOIATCA B
TPaaUIMOHHBIX ayauTopusx. [lomxox pa3dopa KOHKPETHBIX CHUTyallMid IIMPOKO HCIOIB3YETCS
KaKk IIpernojaBarelieM, TaKk W CTYAGHTaMM I[P IPOBEICHHUU aHajdu3a pe3yJbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAHHS YacTO
BCTPEYAIOTCS 3aJjauM, Il KOTOPBIX €AMHBIX MOAXOIOB HE cyuiecTByeT. Kakmas KOHKpeTHas
3aJa4a TpU CBOEM HCCIICJOBAaHMHM HWMEET MHOXKECTBO MOJXO/AOB, a 3TO TpedyeT paszbopa u
OLIEHKH 11eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEAYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIMH C UCII0JIb30BAaHUEM HJICKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U MIPOMEKYTOYHOM
aTTecTAlMU.

4.1 ®oHJI OLIEHOYHBIX CPEICTB /s MPOBE/IeHNs TeKYIero KOHTPOJIA.

Texyiuii KOHTPOJIb 3HAHUHN CTYJAEHTOB IIPEJICTABISIET COOOM:

— BBINIOJTHEHUE JOMAIITHUX 3aJIaHUH;

— BBIIIOJIHEHUE CAMOCTOSATEIbHON paboThI;

— MpOBe/IeHNE KOHTPOJIbHBIX PaloT.

IIpumep BonpocoB 111 CEMHHAPOB, KOJJIOKBUYMOB, co0ecel0BaHuS.
Ilepeuens komnemenyuil (vacmu KomMnemeHnyu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: T11K-2, OTIK-1.

BUJIET 1

1. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH ISl TUHEHHBIX CUCTEM.

2. Teopema JInyBUILIIS )T TMHCHHBIX OJTHOPOHBIX CHCTEM.

3. 3amaua. YpaBHeHUs B MOTHBIX AuddepeHiuanax u npuBOISIECs K HAM.

BIWIET 2

1. IIpocreiimue knaccyl 0OBIKHOBEHHBIX TU(DPepeHInaIbHBIX YpaBHEHUHN TIEPBOTO
NOpsAJKA.

2. CBoiicTBa pelIeHNH JIMHEHHBIX OJTHOPOJIHBIX CUCTEM (TeopeMbl 1, 2, 3).

3. 3agaua. OTHOPOIHBIE YPABHEHUS U IPUBOASIINECS K HUM.

BIJIET 3



1. YTBepxkaeHUE O MPECTABICHUN PEIICHUS HEOAHOPOIHOW CUCTEMBI, CIICACTBHE.
2. Jlemma o TMHEWHOH HE3aBUCUMOCTH (YHKITUI BUIA x“ehX,
3. 3ajaua. YpaBHeHUs, HE pa3pelIeHHbIC OTHOCUTEIIBHO MPOU3BOHOM.

BUIET 4

1. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pellieHus 3a1aun Ko uist muHeitHoro
YPaBHEHHs N-0ro NOpsIKa.

2. ITouck yacTHOTO peUIeHUs JTMHEHHOTO HEOAHOPOAHOTO YPAaBHEHHS C TIOCTOSHHBIMHU
koaurmenTamMu (pe30HAHCHBIN CITydaid).

3. 3amauda. YpaBHEHUs C pa3felCHHBIMH U Pa3IeIIIOUIMMHUCS TIEPEMEHHBIMU U
IPUBOJSALIMECS K HAM.

BWIET 5

1. Teopema o rinankoctu pemennii AuddepeHnnanbHbIX YpaBHEHUH.

2. [TonmkeHne mopsIKa TMHEWHOTO OJHOPOTHOTO MU PepeHITNAIIBEHOTO YpaBHEHUS.
3. 3anaua. JluneitHble ypaBHEHUS IEPBOTO MOPSAIKA.

dopma npoBeIeHHsI — MUCbMEHHBIH ompoc.

JlnnrensHOCTH onpoca — 60 MUHYT.

Kpurepun oneHku:

- OLEHKAa «3a4YTeHO0» BBICTABISNETCS 3a: YMECHHE H3BJICKaTb OCHOBHYIO, TOJHYIO H
HE00X0IMMYI0 MH(POPMALMIO U3 MPONAECHHOrO Ha JIEKIMOHHBIX 3aHATHUAX MaTepuala, yMEHHE
quTaTh U IIOHUMATh TEKCTHI I10 CIICHHAJIBHOCTHU

- OLEHKA «He 3a4YTeHO» BBICTABIACTCS 3a: OTCYTCTBHE HAaBBIKOB H3y4arollero,
IPOCMOTPOBOTO W TOMCKOBOTO YTEHHs, HEYMEHHE OIEpPHpPOBaTh MPO(HECCHOHAIBHO-
OpPUEHTHPOBAHHOM JINTEPATYPbl, OTCYTCTBUE TIOHUMAaHUS MPOWJICHHOTO MaTepuaa.

IIpumep 3axanuii 11 KOHTPOJIBLHOMH PadOTHI.
Ilepeuens komnemenyuii (vacmu KomnemeHyu), NPOBEPAEMbIX OUYECHOUHBIM
cpeocmeom: 11K-2, OTIK-1.

Tema 1. /Tuddepennmanbable ypaBHEHHs IEPBOT0O MOPSIIKA.

3ananue: OnpenenuTh THI U PEeluTh Kaxaoe uddepeHraabHoe ypaBHEHHE TIEPBOrO
Hopsi/IKa.

Bapuanrt 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ + 2y

3.dy + (xy — xy3)dx = 0;

4, x%y' — 2xy = 3y;

5.y —1=e*%,

Bapuanr 2

1. ysinx +y cosx = 1;

2.2x3+y=xy’

3. x(x — 1Dy + 2xy = 1;
P

4. y—1= x(x+1)’

5.xy — 2y = —2x2.

Tema 2. Jluddepennmanbable ypaBHEHUS BBICIINX MTOPSIKOB.
3ananue: Pemuth ypaBHEHUE.

Bapuanr 1

’ 2 '
l.xyy —xy —yy =0;



3. y(4) —2y"+2y" =2y +y=0;
4.y® +8y" +16y =0;

5.y + 5y + 6y = cos 2x;

6.y +4y + 3y = cosx;

7.y +y= tgx;

8'y _y 1iex’

9. x? y —3xy + 3y = 5x? — x;

10. x2y" — xy — 3y = 5x*,

Bapuant 2

1.y " =7y "+ 16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;

"2 ’
3.y =40y - D);

4, xy' = y'ln%;
" ’ 1
Sy ty = cosx;
" ’ sinx .
6. y ty = cos2x’

7.y —4y'+ 3y = sinx;

8.y — 5y + 6y = sin 2x;

9.x%2y" —3xy + 3y = 5x? — x;

10. x?y" — xy — 3y = 5x*,

Tema 3. Cucremsl qudepeHnnanbHbIX ypaBHEHUH.
3asanue: PemuTh cucTeMy ypaBHEHHIA.

Bapuanrt 1
x =Yy,
1. y —4x + 4y,
=-2x+y+2z
=2x + 6y — 15z,

2. y'=x+y—52,
z =x+2y—6z
x =—x—2y+ 2et,
' {y' = —2x + 2y + 5et.
4{ x' = 4x + 2y,
|y '=—x+y+2et.
Bapuanr 2
x'=9x—6y—22,
1.{y =18x — 12y — 3z,
z =18x — 9y — 6.
x =4x + 6y — 15z,
{y—x+3y 5z,
z—x+2y 4z.
‘= —x+ 3y,

3. _
{y =—x+3y+et.

4 x —4x+y—e 2t
y' = —5x —2y.



Ha xonTponbHON paboTe KaXIOMy CTYIEHTY NaeTCsi HECKOJIbKO KOMILJIEKCHBIX 3aJad.
MakcuManbHOE KOJUYECTBO OallioB, KOTOPOE CTYAEHTHl MOTYT TOJIYYUTh 3a TPABHILHOE
pelIeHre KOMIUIEKCHBIX 33/1a4 Ha KOHTPOJIbHOU padoTe, cocTapisieT 5 6aioB.

Crynenun Bun 3ananus KonnuectBo
ypOBHEH 0amioB
OCBOEHUS
KOMIETECHIIMI
[ToporoBsrii Kontponbnas padora Nel (HanmMeHOBaHUE) 5-8

Konrtponsnas padora Ne2
KontponbHas padota Ne3

ba3zoBsrit KonTponbHas padora Nel 9-12
KontponbHas padota No2
KontposnbHast pabota Ne3

[TponBunythiii | KonTponbsHas padora Nel 13-15
Konrtponsnas padora Ne2
KonTponbnas pabota Ne3

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTAIUM.
[IpoMexyTOUHBIII KOHTPOJb OCYILIECTBIISETCS B KOHIIE KaXA0ro cemecrpa B (opme
3aueTa U dK3aMeHa.

IIpumepHbIii MepevyeHb BOMPOCOB /IS MOATOTOBKH K IK3aMeHY.
Ilepeuens komnemenyuil (vacmu KomMnemeHnyuu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: 11K-2, OIIK-1.

1. OcHOBHBIE TOHATHUS TEOPUM OOBIKHOBEHHBIX JU(p(EepeHIUAIbHBIX YpPaBHEHUH.
JuddepeHnmanpaple  ypaBHEHHs TEPBOrO MOpsaKa (C  pa3fesioUIMMUCS TePEMEHHBIMH,
OJTHOPOJHBIE YPAaBHEHHUS, YpaBHEHHs B MOJHBIX JuddepeHnyanax, HHTEIPUPYIOILUT
MHOKHUTEID ).

2. JIuHeliHble ypaBHEHUS 1-0ro mopsjaka.

3. Jlemma I'ponyoma — benmana.

4. Teopema O CyIIeCTBOBaHMUM W eauHCTBeHHOcTH pemeHus (Ilukapa) niast omgHoro
T depeHIMaTBEHOTO YPaBHEHHUS.

5. Teopema Ilmano (06e3 goka3atenbcTBa). TeopeMa O THAAKOCTH — PEIICHUS
T depeHIIMaTBHOTO YPaBHEHHUS.

6. Teopema Ilukapa ju1st cuctem.

7. Teopema CylIeCTBOBAHUS U €AMHCTBEHHOCTH JIJIsl TMHEHHBIX CHCTEM.

8. CBoiicTBa peleHni TMHEHHBIX 01HOPOHbIX cucTeM. (Teopemsr 1,2,3).

9. CroiicTBa pelreHni JIMHEHHBIX 0THOPOAHBIX cucteM. (Teopemsr 4,5).

10. Teopema JInyBHILISL U1 TMHEHHBIX CUCTEM.

11. ®ynnameHTanbHas MaTpuLa U €€ CBOICTBA.

12. JIunelinple HEOJHOPOIHbBIE CUCTEMBI. Y TBEpXKACHUE U ClIeACTBHE. MeToJl BapHalluu
MIPOU3BOJILHBIX MOCTOSIHHBIX.

13. Jluneiinsle auddepeHnnanbHble  ypaBHEHHUsS N-0T0  MOPSAAKA. OKBUBAIEHTHOCTD
ypaBHEHHUS N-0To MOpSAKAa U CUCTEMBI. Teopema CyIIeCTBOBAaHHUS M €JUHCTBEHHOCTH PELIECHUs
3anaun Komm nis ypaBHEHUS N-0ro nopsiika.

14. CpoiicTBa perieHnil TMHEHHBIX OAHOPOAHBIX NU(p(epeHInaTbHBIX ypaBHEHUN N-0T0
nopsinka. Teopemsr 1,2,3.

15. CpoiicTBa perieHuid TMHEHHBIX OAHOPOAHBIX TU(depeHIINaTbHBIX ypaBHEHUH N-0T0
nopsinka. Teopemsr 4,5.

16. Teopema JInyBmist. [ToHmKeHne OPSIIKA TMHEHHOTO OJHOPOIHOTO YPAaBHEHHS.




17. Metoa Bapuanuu MpoU3BOJIbHBIX OCTOSHHBIX /711 HEOJJHOPOIHOTO ypaBHEHUS N-0T0
HopsIZIKA.

18. Jluneiinpie auddepeHMaibHble  ypaBHEHHS N-Oro TOpsIKa C MOCTOSHHBIMH
KodpduuueHTamMu, ciaydail MpOCTBIX XapakTepucTHueckux uwmcen. llocTpoenue obero
BEIIECTBEHHOI'O PELICHUS.

19. JlemMa 0 THHeHHO} He3aBUCUMOCTH (ByHKIHIT BHIa X<€

20. Jlunelinple ypaBHEHHS C IIOCTOSHHBIMH KoddduImeHTaMu, ciydaidl KpaTHBIX
XapaKTEPUCTHUECKUX YHCEIL.

21. HeonHoponHble ypaBHEHHUs C MOCTOSHHBIMU Kod(hduuuentamu. I[lowck wacTHOro
peLICHHs B HEPE3OHAHCHOM CIIydae.

22. HeomHOpOAHbIE ypaBHEHHUS C MOCTOSHHBIMU Ko3(dduiuentamu. [louck yacTHOrO
peLIeHNs B PE30HAHCHOM CITydae.

23. HeogHoponHble ypaBHEHHUs C MOCTOSHHBIMU Kod(dduuuentamu. I[lowck vacTHOro
pELICHHS B BEIIECTBEHHOM CITy4ae.

24. CpoiicTBa HyJel pemenus auddepeHnuaibabix ypapHeHul. Jlemma 1,2. Criencraue.

25. Teopema cpaBuenus Lltypma. 3ameuanus.

26. CnenctBus 1,2,3.4.

27. Pemenne nmuHeHHBIX qU(PepeHINATBHBIX YPABHEHUH C TOMOIIBIO CTETIEHHBIX PSIOB.

28. 3aBHCUMOCTbH pelIeHHsI OT HaualbHBIX 3HAU€HUH U mapameTpoB. Jlemma Anamapa.

29. Teopema O HENpEpHIBHONH 3aBHCHUMOCTH H AU((HEPEHUUPYEMOCTH pEHICHUH OT
napaMeTpoB.

30. CneacTBue M3 TEOpPEMBI O HEMPEPBIBHOW 3aBUCHUMOCTH M AupdepeHnnpyemMocTa
pemenuit. [lomydyenue 3a1ad 1151 MPOU3BOAHBIX IO MApaAMETPy U HAYATbHBIM YCIOBHUSIM.

Amx

ITpuMepHBIi IepedeHb BONPOCOB Ul NOATOTOBKU K 3k3aMeHy 1o [luddepeHnuanbHbiM
ypaBHEHUSM, 4 ceMecTp.

31. OHOpOHBIE CUCTEMBI JUHEHHBIX AU (epeHIuaTbHBIX YPABHEHUH C MOCTOSHHBIMU
koo dunmentamu. Bun obmiero penieHus B crydae MaTpUIbl IPOCTOH CTPYKTYpHI. Beinenenue
BELIECTBEHHOI'O PEILIEHUS.

32. Bun o0mero pemeHuss JTHHEHHOW OIHOPOAHOW cHcTeMbl au(pdepeHIInaIbHBIX
yYpaBHEHMI B cllyyae MaTpHUILbl 0011ero BUa. Beienenue BelecTBEHHBIX peIleHHH.

33. Metoa HeompeaeeHHBIX KO3()(UIIMEHTOB IMOUCKA OOIIEro pemeHUs JTHHEHHON
OIHOPOJHOM CHUCTEMBI.

34. JluneiitHple  HEOMHOPOJHBIE  CHCTEMBI  TU(GEpEeHINATbHBIX  YpaBHEHUH  C
HOCTOSHHBIMU  Koddduimentamu. [IoMCK 4YacTHOro pemieHuss METOJOM HEONpeaeIeHHBIX
K03 (UIIMEHTOB (HEPE30HAHCHBIN CiTydaii).

35. JIuneiiHple  HEONHOpPOJHBIE  CHCTeMbl  TU(QEpeHINaTbHBIX  YpaBHEHUH ¢
NOCTOSSHHBIMU KO3 dunmeHTamu. IloMck 4acTHOTrO pemieHHus: METOJIOM HEONpeesIEHHBIX
K03 pULIMEHTOB (pe30HAaHCHBIN ciyyaii). BemecTBeHHbIH cirydai.

36. Onpenenenne ycToWauBoCcTH 10 JIsmyHoBy. CBeieHNE UCCIICIOBAHNS YCTOHIHBOCTH
HEHYJIEBOTO DELICHUs K HCCIEIOBaHMIO YCTOWYMBOCTH HYJEBOTO peuieHus. ['eomerpuueckas
uHtepnperanus. [IpeoOpasoBanue nuHelHHONW cucteMbl TuddepeHINaTbHbIX YpPaBHEHUNH C
MOCTOSIHHBIMU KO3((UIIEHTaMH.

37. YCTOWYMBOCTh HYJIEBOTO pEIICHHs] OJHOPOAHON CHCTeMBI U (depeHITHATEHBIX
YpaBHEHMI ¢ MOCTOSSHHBIMH Kodddurentamu. Jlemmsr 1,2.

38. YCTOWYMBOCTh HYJIEBOTO pEMICHHS OJHOPOAHON CHCTeMBI UG (hepeHITHATEHBIX
YpaBHEHMH ¢ MOCTOSSHHBIMU Kodddurmentamu. Teopemsl 1,2,3. 3amevanue.

39. Jlemma JIsmyHOBA.

40. Teopema Yeraea o HeycroilunBoctu. Kpurepuit Payca-I'ypsuma  (0e3
JTIOKa3aTeNIbCTBA).

41. Teopema JlsnyHoBa 00 yCTOWYMBOCTH 10 NEPBOMY MPUOIINKEHHUIO.



42. TloBeneHne TPACKTOPHN JUHEHHON OJHOPOAHOW CHCTEMBI audQepeHITHATBHBIX
yYpaBHEHHI BTOPOTO MOPsI/IKA C TIOCTOSHHBIMU KO3 durimentamu (y3en, ceio).

43. TloBeneHne TPACKTOPHN JUHEHHON OJHOPOAHOW CHCTEMBI aUd(EepeHIIHATBHBIX
yYpaBHEHHIA BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU K03 durtmentamu ((Hhoxyc, HEeHTp).

44, TloBeneHne TPACKTOPHM JMHEHHON OJHOPOAHOW CHUCTEMBI aUdPEepeHITHATBHBIX
YPaBHEHHMI BTOPOTO MOPSAIKA C TOCTOSHHBIMH KOX(PQHUIMEHTAMH (IUKPUTUYECKHHA y3emd; {
A, #0,4,=0}).

45. TloBeneHne TPACKTOPHM JUHEHHON OJHOPOAHOW CHUCTEMBI aud(EepeHIIHATBHBIX
YPaBHEHHMI BTOPOTO MOpPAAKAa C TOCTOSHHBIMU KOd(pQHIMEeHTaMH (BBIPOXKACHHBIA y3em; {
A =74,=0}).

46. HeBbIpoXkIEHHBIE MOJIOKEHHSI PABHOBECHSI aBTOHOMHOM CHCTEMBI BTOPOIO MOPSJIKA.
Teopema o oBeIeHUH TpaeKTOpUid BOIHM3U QoKyca.

47. HeBbIpoXK/IEHHBIE TMOJIOKEHHSI PABHOBECHSI aBTOHOMHOM CHCTEMBI BTOPOIO MOPSJIKA.
V3en, cemno (0e3 nokaszarensbctBa). [lonsTue mnpenensHoro nmkna. IloBepeHue Tpaekropuii
BOJIM3U MPEAETBLHOTO IUKIIA.

48. Y CcTOMYMBOCTD MEPHUOAMYECKIX PEIICHUH.

49. Kpaessbie 3anaun. AnprepHatuBa @penronbpma. CreacTusl.

50. Onpenenenne ¢ynkuuu ['puna. Teopema o cymecTBoBaHuWM (GyHKIMU ['puHa.
CsotictBa ¢ynkiuu ['puna.

51. YrBepxkaenue o hpyukuuu G(t,S), ynoBnerBopstorieii yciosusm 1,2,3.

52. 3amaua Illrypma-JlmyBminsa. Teopema o CBOMCTBaX COOCTBEHHBIX 3HAYCHUN U
COOCTBEHHBIX (YHKITHIL.

53. YpaBHEHHS C YaCTHBIMU TPOU3BOJHBIMU TIEPBOTO TOPSAKA. TE€OpEMBbI O PEIICHUSX
JIMHEWHOTO OJTHOPOTHOTO YPABHEHHUSI.

54. [loctpoenne 00Imero pemeHus: KBa3WJIMHEHHOTO YpaBHEHHUS C  YaCTHBIMU
MPOM3BOIHBIMHU TIEPBOTO MOPSIIKA.

55. 3ajaua Komm 11 JMHEMHOro M KBa3WIMHEHHOrO YpaBHEHMHl C YaCTHBIMHU
MIPOU3BOTHBIMU TIEPBOTO MOPSIKA.

Kpurtepun BbicTaB/ICHUS] OLICHOK.

OneHka «OTJIINYHOY:

— CHCTEMaTU3WPOBAHHbIE, TIyOOKHE U TOJIHBIE 3HAHHS 10 BCEM pa3jeliaM JUCIUIUIMHEI,
a Tak>Ke M0 OCHOBHBIM BOITPOCAM, BBIXOIAIIMM 3a MPeeibl yueOHOH TPOrpaMMBbl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHMHOJOTUHU CHCTEMAaTHYECKH TIPAMOTHOE U
JIOTUYECKH MPABUIILHOE MU3JI0KEHUE OTBETA HA BOMPOCHI;

— Oe3ympeyHoe BIAJCHHE WHCTPYMEHTApUEM Yy4eOHOW AHUCUUIUIMHBI, yYMEHHUE €ro
3¢ (PEKTUBHO UCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U MIPAKTUYECKUX 3a]1aY;

— BBIp@KEHHAs! CIOCOOHOCTh CAMOCTOSITENIbHO U TBOPUECKU PEIIaTh CIOKHBIE TIPOOIEMBI
Y HECTaHJapTHHIC CUTYAIIUH;

— TIOJIHOE U TJIYyOOKO€ YCBOCHHE OCHOBHOM U JOMOJHHUTENHHOW JIUTEpaTyphl,
PEKOMEHI0BaHHOW yueOHOW MPOrpaMMoOil 1o TUCHUIUIMHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPHUSX, KOHIEHIUAX U HAMPABICHUAX JUCLMILUIMHBI U
JlaBaTh UM KPUTHYECKYIO OIICHKY, UCIIOIb3Ysl HAYYHBIC JOCTHKECHHS IPYTUX AUCITUTUINH,

— TBOpYECKasi CaMOCTOsATeNbHas paboTa Ha MPAKTHYECKUX/CEMUHAPCKUX/Tab0paTOpHBIX
3aHATUSAX, AKTUBHOE YYacTHE€ B TPYIIOBBIX OOCYXKIEHUSX, BBICOKHHA YPOBEHBb KYJIbTYpPHI
WCIIOJIHEHUS 3aJJaHUM;

— BBICOKMHA YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIIETECHIIUH.

OlLieHKa «XOpOIIO»:

— J0CTATOYHO IOJHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS IO TUCHHUILIIUHE;



— YMEHHME OPUEHTUPOBATHCS B OCHOBHOM TEOPHSAX, KOHLEMIMAX W HaAIPaBICHUSAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIMOJb30BaHUE HAYYHOW TEPMMHOJIOTHH, JIMHTBUCTUYECKH W JIOTMUECKHU MPAaBHIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIeJaTh 000CHOBAHHBIEC BBIBOIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM 110 AUCLHUIUIMHE, YMEHHUE €r0 UCII0Ib30BATh B IOCTAHOBKE
U PEUICHUH HayYHBIX U PO(GECCUOHATBHBIX 3a/1a4;

— YCBOGHHE OCHOBHOM M JIOTOJHHUTEIBHOW JUTEpaTyphbl, PEKOMEHIOBAHHOW Yy4eOHOI
IporpamMMoil Mo JUCHHUILITUHE;

— caMocTofATenbHas paboTa Ha MPAKTUYECKUX 3aHATHSIX, y4acTHE€ B TIPYMIIOBBIX
00CYX/ICHUSX, BBICOKHIM YPOBEHb KYJIBTYPhI UCTIOTHEHUS 33/1aHUI;

— cpenHudl ypoBeHb CGOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell mporpamme
KOMIIETECHIIUH.

OneHka «yI0BJIETBOPUTEIBHOM:

— IOCTAaTOYHBINH MUHUMAIbLHBEIN 00bEM 3HAHHUH 10 TUCIIAILINHE;

— YCBOCHHE OCHOBHOM JIMTEPATYPhl, pPEKOMEHIOBAaHHOW Y4eOHOH TPOrpaMMOoii;

— YMEHHE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICHIUSAX W HAMPABJICHHUSIX 10
JUCLUILJIMHE U 1aBaTh UM OLICHKY;

— HCIOJIb30BAHUE HAYYHOW TEPMHUHOJIOTMM, CTHIMCTHYECKOE U JIOTHYECKOE U3JI0KECHUE
OTBETa Ha BOMPOCH], YMEHHUE JIeTIaTh BHIBOBI O€3 CYIIIECTBEHHBIX OIIMOOK;

— BJIAQJICHUE HHCTPYMEHTapueM yuyeOHOW IMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELICHUH TUIOBBIX 33/1a4;

— YMEHHE 101 PyKOBOJICTBOM IIPEIIOAABATEINS pellaTh CTaHAAPTHBIC 33/1a4H;

— pabora 1moj; pyKOBOJCTBOM IpernojaBaTelis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHb KYJIbTYPBI UCTIOTHEHUS 3a/IaHU;

— JIOCTATOYHBI MUHUMAJBHBI ypOBEHb C(OPMUPOBAHHOCTH 3asBIECHHBIX B padouyeit
IIporpamme KOMIIETEHIIUHN.

OLeHKa «HEeyA0BIETBOPUTEIBHO:

— ()parMeHTapHbIC 3HAHUS 110 JUCIUTUIMHE;

— OTKa3 OT OTBeTa (BBIIOJIHEHUS TUCbMEHHON PaboThI);

— 3HAaHHWE OTACIBHBIX MCTOYHUKOB, PEKOMEHIOBAHHBIX Yy4e€OHON MpOrpaMMoON TIO
JUCLHUIIIINHE;

— HEyMEHHE UCIO0JIb30BaTh HAYUYHYIO0 TEPMUHOJIOTHIO;

— HaJM4yue rpyOobIX onIMooK;

— HU3KUH yPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;

—HU3KUH  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIIETEHIIUH.

OueHouHble CpencTBa Uil MHBAIMAOB U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
37I0POBBSI BHIOUPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— TpuU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBBS ITPEAOCTABIIACTCS TONOJIHUTEIBHOE BPEMS Il IOJATOTOBKU OTBETA HA DK3aMEHE;

— MPU MPOBEICHUH MPOIETYypPhl OIICHUBAHUS PE3yIbTaTOB 00yUYEeHUs MHBAIHUJIOB U JIUI C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPETyCMATPUBAECTCS UCIIOIH30BAHNE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
W UWHBAJWAOB TIpOLIEypa OILICHWBAHUSA pE3YyJIbTaTOB OOyYeHHUs M0 AUCIMILIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouienypa oleHUBaHUsI pe3yabTaTOB OOYYEHUS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbS TI0 JUCIHMILIMHE MpeIycMaTpUBaeT MpeaocTaBieHne nHOpMalun B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS 1 BOCIIPHUATHS UH(pOpMAIIHH:

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:

— B IieyaTHOU popme yBeTHUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.



JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOH W JONMOJHHUTEJLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
JJI5l OCBOEHMS THCIUTITUHBI.

5.1 OcHoBHas JiuTEepaTypa:

1. ®uwmunmo, Anekceir DemopoBud. Beeaenue B Teopuio auddepeHIInaIbHBIX
ypaBHeHwmii [TekcT] : yueOHUK 1711 cTyneHToB By30B / A. @. @ununmos. - Uzna. 3-e, ucop. - M. :
URSS : [KomKnura], 2010. - 239 c. : mi. - (Knaccuyeckuii yaeouuk MI'Y). - bubmuorp.: c. 234-
236. - ISBN 9785484011063 : 242.65.

2. XKabxo, A.Il. uddepenunanbHpie ypaBHEHHS U YCTOMYHUBOCTH [DIIEKTPOHHBIN
pecypc] : yueb. / A.Il. XKabko, E.Jl. Kotuna, O.H. UnmxoBa. — DnektpoH. maH. — CaHKT-
[MerepOypr : Jlaub, 2015. — 320 ¢. — Pexwum gocrtyma: https://e.lanbook.com/book/60651.

3. Tpenorun, B.A. YpaBHeHUS B YaCTHBIX NPOHW3BOAHBIX [DJIEKTPOHHBIH pecypc| :
yuebHoe mocobue / B.A. Tpenorun, M.C. Hemocexknna. — OnexTpoH. gaH. — MockBa :
dusmaraut, 2013. — 228 ¢. — Pexxum pocrymna: https://e.lanbook.com/book/59744.

4. Enbnio, A.A. quddepenunansusie ypaBHeHus : yuyebHoe nocodbue / A.A. Enbios,
T.A. EnpuoBa ; MunucrepctBo obOpazoBanuss u Hayku Poccuiickoit ®enepanuu, Tomckuit
['ocynapctBennbiii YuausepcuteT Cuctem Ympasinenus u Paguosnekrponnku (TYCYP). - Tomck
: Omp Kontent, 2013. - 197 c. : un. - bubmmorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=480606

5. 3aiiues, B.®. Jludpdepenunansubie ypaBHEHUs! (CTPYKTypHas Teopus) [DIeKTpOHHbBIN
pecypc] : yae6. mocobue / B.®. 3aiiues, JI.B. Jlunuyk, A.B. ®neronToB. — DIEKTPOH. IaH. —
Cankr-IlerepOypr : Jlan, 2017. — 500 c¢. —  Pexum  gocryna:
https://e.lanbook.com/book/91888.

Jljig 0cBOEHMS AUCUMILIMHBI MHBAIUIAMH U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «Opait».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. CoopHUK 3334 MO BbICIIEH MaTeMaTUKe ¢ KOHTPOJIbHBIMU pabotamu [Tekct] : 2 Kypc
: pAObl M MHTErpalibl, BEKTOPHBIM M KOMIUIEKCHBIM aHanu3, AUQQepeHlnanbHble YpaBHEHHUS,
TeopHst BeposTHocTel, omepaunoHHoe ucumciaenue / K. H. Jlynry, B. II. Hopun, /. T.
[Mucemennsrit, FO. A. [lleBuenko ; mox pen. C. H. ®denuna. - 7-e u3n. - Mocksa : Alipuc-tmipecc,
2011. - 590 c. - (Breicmiee obpazoBanue). - ISBN 9785811240746 : 248.87.

2. KpacnoB, Muxaun JleontseBuu. OObIKHOBEHHBIE AM(depeHInaIbHble ypaBHEHUS:
3aa4d U TpUMEPBl ¢ MOAPOOHBIMH pemeHussMH [TekcT] : yuebHoe mocobue Uit CTyISHTOB
BTy30B / M. JI. KpacHos, A. U. Kucenes, I'. 1. Maxkapenko. - 13a. 7-e. - M. : URSS :
[JIUBPOKOM], 2009. - 253 c. : un. - (Bea Beicimas marematuka B 3amadax). - ISBN
9785397002066 : 177.00.

3. Ombcromeu, Jle OpnecroBuu. Juddepenunansupie ypaBHeHus [Tekcr]
[BETMKOJIETTHOE U3JI0KEHHE TeopeTnyeckoro marepuania ; 150 moapoOHO peleHHbIX TPUMEPOB ;
200 3aa4 pa3HOTO YPOBHSI CIOKHOCTH C OTBETaMH | : y4eOHUK At pu3. U Gu3.-mareM. gak. yH-
toB / JI. O. Dawcronei. - U3n. 6-e. - M. : [KomKuura] : URSS, 2006. - 309 c. - (Knaccuuecknii
yuebHuk MI'Y). - bubnuorp.: c. 306. - ISBN 5484004098.



4. NuddepeHunanbHble U HHTErpajbHble ypaBHEHUS, BapUAIMOHHOE HCYHUCIIEHUE B
npuMmepax u 3amaudax [Tekcr] : [mocobue] / A. b. Bacunbsesa, I'. H. Mensenes, H. A. TuxoHoB,
T. A. Ypasrunpauna. - [2-e uzn., ucmp.]. - M. : ©USMATIIUT , 2005. - 429 c. - (Kypc BbicIIei
MaTeMaTHKd W MaTematndeckoil ¢usuku ; Bem. 10). - buGmuorp. : c. 428-429. - ISBN
5922106287 : 245.20.

5. TuxonoB, Anapeit Hukonaesuu. /{uddepennmansusie ypaBueHus [Tekct] : yueOHUK
s ctyneHToB By30B / A. H. Tuxonos, A. b. BacunbeBa, A. I'. CBemnukoB ; mox pea. A. H.
Tuxonosa, B. A. Unbuna, A. I'. CeemnukoBa ; [Mock. roc. yu-t uMm. M. B. Jlomonocoga]. - U3.
4-¢, ctep. - M. : DUBMATIINUT, 2005. - 253 c. - (Kypc BrICIIel MaTeMaTUKA U MaTeMaTHYECKON
¢u3uky ; Beim. 6) (Knaccnyeckuii yHuBepcuTeTCKHi yueOHuK). - bubmmorp.: c. 249-250. - ISBN
592210277X. - ISBN 592210134X : 122.80.

6. uddepennmansaple 1 MHTETPAIbHbIC ypaBHEHHS, BapHAIIMOHHOE HCYHCICHUE B
npumepax u 3amavax [Tekcrt] / A. b. Bacunwesa, I'. H. Mensenes, H. A. Tuxonos, T. A.
Vpasrunpauna ; [mox pen. A. H. TuxonoBa, B. A. WUnpuna, A. I'. CeemnukoBal. - M. :
OU3SMATIINT, 2003. - 431 c. : w1 - (Kypc Beiciieli MaTeMaTUKH U MaTeMaTUYECKOW (DU3HKH.
Beim. 10). - bubmmorp. : c. 430-431. - ISBN 5922102761 : 260.00.

7. IlerpoBckmii, HMBanm I'eoprumeBuy. Jlekumm 10 TEOPUHM  OOBIKHOBEHHBIX
muddepeHnranbHbpIX ypaBHeHud [Tekcr] : yueOHUK i MexaHHKo-MaT. dak. yH-toB / W. T.
[letpoBckmii. - U3n. 6-e, crep. - M. : [Egutopuan YPCC], 2003. - 272 c. : un. - ISBN
5354001838 : 109/00.

8. Pomanko, Bacwmuii Kupuminosuu. Kypc nuddepeHIManbHbIX ypaBHEHUH U
BapHaIMOHHOTO HcuucieHus [ TekcT] : yaeOHOe mocoOue I CTYACHTOB (hU3.-MaT. CIell. By30B /
B. K. Pomanko. - 2-e uza. - M. ; CII6. : ®UBMATIIUT : JlaGopatopusi bazoBbix 3Hanwmii :
Hesckuii unanext , 2002. - 344 c. - (Maremaruka) (Texuuueckuit yausepcurer). - bubmmorp. :
c. 341-342. - ISBN 5932080973 : 199.00.

9. TIlanrteneeB, Amnapeir Bmamumupouu. OOBIKHOBEHHBIE U epeHIIaTIbHbIE
ypaBHeHHUs B mpumepax u 3amadax [Tekcrt] : ydyeOHoe mocobue aisi CTyaeHTOB BTy30B / A. B.
ITantenees, A. C. Sxumona, A. B. bocos. - M. : Bricmas mxoma, 2001. - 376¢c. : wi. -
(ITpuknagnass maremaruka misi BTY3oB). - bubmuorp.: c. 371-373. - ISBN 5060041344 :
123.00.

10. bubukoB, IO.H. Kypc 0ObIKHOBEHHBIX JU(EpeHIMATbHBIX YpaBHEHUI
[DnexTpoHHbI pecypc] : yued. mocobne — DnektpoH. AaH. — Cankr-IlerepOypr : Jlans, 2011.
— 304 c. — Pexxum nmoctyma: https://e.lanbook.com/book/1542.

11. TIpakTHKyM ¥ WHIUBUAYAIbHBIC 3aJaHUS 1O OOBIKHOBEHHBIM JH(PEpeHITNATHHBIM
ypaBHEHMSIM (TUIOBbIE pacueThl) [DnekTpoHHBbIN pecypc] : yue6. mocobue / B.A. Bornotiok [n
np.]. — Onexrpon. nan. — Cankt-IlerepOypr : Jlanp, 2014. — 224 ¢. — Pexum nocryma:
https://e.lanbook.com/book/51934.

12. Xennep, B.K. OGpikHOBeHHbIE Au(depeHInaIbHble YpPaBHEHUS, BapHUallMOHHOE
WCYMCIICHUE, OCHOBBI CIEHHUANbHBIX (DYHKIMNA W WHTETPANbHBIX YpaBHEHUN [DIEKTPOHHBIN
pecypce] : yue6. mocodue / B.K. Xennep, T.C. benozepora, M.B. Xennep. — DnekTpoH. 1aH. —
Cankr-IlerepOypr : JlaHs, 2017. — 320 C. — Pexum JIOCTyMaA:
https://e.lanbook.com/book/96873.

13. Tlerpymko, 1.M. Kypc Boicuieit maremaTuku. MHTerpansHoe ncunciaenne. OyHKIUHN
HECKOJIbKMX  TepeMeHHbIX. Juddepennmanscapie  ypaBHeHWs. JlekKnMu ¥ MPaKTHKYM
[DnexTpoHHBIH pecypc] : yueb. mocodbue — DnektpoH. gaH. — Cankr-IletepOypr : Jlans, 2008.
— 608 c. — Pexum moctyna: https://e.lanbook.com/book/306.

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIIMOHHON  ceTH
«HTEepHET», HEOOXOAUMBIX /1JI5l OCBOECHUS TUCIUTLIUHBI.

1. Bukunenus, CcBOOOTHAS SHITUKJIOTIC THSI. [DneKTpOHHBIT pecypc]. —
http://ru.wikipedia.org



http://ru.wikipedia.org/

2. Karanor wnpopmarmonHoi cucteMbl «EquHOE OKHO TOCTyma K 0Opa30BaTEIbHBIM
pecypcamy». [DnextpoHHbIit pecype]. — http://window.edu.ru/window/catalog

3. DKCIIOHEeHTa, 00pa3oBaTeIbHBI MaTeMaTHYCCKHI calT. [DIeKTpoHHBIH pecypc]. —
http://www.exponenta.ru

7. MeToguyecKkue yKazaHusi A1 00y4aroUXcs 110 OCBOCHUIO TMCIUIIIHHBI.

Ilo xypcy npeaycMOTpPEHO IpOBEACHUE JIEKIHMOHHBIX 3aHATHM, Ha KOTOPBHIX JaeTcs
OCHOBHOI TEOpETUMYECKHIl Marepuas, JabOpaTOPHBIX 3aHATUM, IO3BOJISIIOIIMX CTYAEHTaM B
IIOJTHOM Mepe O3HAaKOMHUTbCA C NOHATHEM AudQepeHLHanbHbIX YpaBHEHHMM U OCBOMTHCS B
pELIEHNHN IPAKTUYECKUX 3a/1a4.

BaxuelmmM 3TanoM Kypca SBISIETCS CcaMOCTOsITeNbHas paboTa 1O AMCLUIUIMHE
«AuddepeHnmanbapie ypaBHESHUS.

Ilenpto  camocTosTenbHOM paOOThl  OakajmaBpa sIBIsETCS  yIuIyOJeHME 3HAHMH,
IIOJIyUEHHBIX B pE3yJIbTaTe ayAUTOPHBIX 3aHATUNA. BpipabaThIiBatoTCs HaBBIKM CaMOCTOSATENbHON
paboThl. 3aKPEIUIAIOTCS OIBIT U 3HAHUSA, IOJIyY€HHBIE BO BPEMs JIaOOPATOPHBIX 3aHITUH.

CamocrositenbHasi paboTa CTYJACHTOB B XOAE€ W3YYEHUS JUCHUIUIMHBI COCTOUT B
BBIMOJIHEHUM  MHJMBHIyaJbHbIX  3a/JlaHUil, 3aJaBaeMblX  IpenojaBaTeieM, BeAYyIIUM
71a00paTOPHbIE 3aHSATUS, MOATOTOBKM TEOPETUUYECKOT0 MaTepuana K Ja00paTOPHBIM 3aHSTHSIM,
Ha OCHOBE KOHCIEKTOB JIEKUMH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJECHIApHOMY IUIaHy U
MOJMOTOBKHA TEOPETHYECKOI0 MaTepuajga K TECTOBOMY OIPOCY, 3a4€Ty U 3K3aMEHY, COIJIacHO
BOIIPOCAM K 3K3aMEHY.

VYkazanus mo ohpopMIEHUIO padoT:

- pabora Ha Ja0OPAaTOPHBIX 3aHATUAX M KOHCIEKTHI JIEKIHUH MOTYT BBINOJIHATHCS Ha
OTJIENIbHBIX JIUCTAaX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaay;

- oopMIIEHHE UHANBUYAJIbHBIX 33/1aHUH JKeJIaTeIbHO HA OTAEIbHBIX JIHCTaX.

[IpoBepka MHAMBHAYaNbHBIX 3aJaHUM IO TemaM, pPa300paHHBIM Ha JabOPaTOPHBIX
3aHATHSX, OCYLIECTBISIETCS Yepe3 HeJleNto Ha TeKyIIeM JJabopaTOPHOM 3aHATHH, JTUOO0 B TEUECHHUE
HEJIeNU TI0CJIE 3TOr0 3aHATHS Ha KOHCYJIbTallUH.

JUid pa3bsICHEHHs HEMNOHATHBIX BOIPOCOB JIEKTOPOM M ACCHUCTEHTOM €XEHEIEIbHO
MPOBOJASTCS] KOHCYJIbTAllMU, O BpEMEHU KOTOPBIX TPYTIIbI U3BELIAIOTCS 3apaHee.

B ocBoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMLIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHass ydeOHass paboTa (KOHCYJIbTAlMU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuara.

WupuBuayanbHble  KOHCYJNBTAllMM 1O TMPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3alUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy INpernoaaBaTeieM W O00y4aroIMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

8. Ilepeyenb MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JMCUHILINHE.

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

NupopmaninoHHble TEXHOJIOTHH — HE MTPETYCMOTPEHBI.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecneYeHHsl.
[TporpammHoe oOecrieueHue - He MPEyCMOTPEHO.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mpaBoBas cuctema «Koucymnprant [Timtoc» (http://www.consultant.ru)

2. DnekrponHas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnextpoHHast OmOnmoreyHas cucreMa «YHuBepcuterckas OmOmmoreka ONLINE»
(http://www.biblioclub.ru)



http://window.edu.ru/window/catalog
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9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxomumasi I  OCYHIECTBJIEHUS

00pa30BaTeILHOIO MPOIECcca Mo JHCIUTLIHHE.

MaTepI/IaJIbHO'TCXHI/I‘-IGCKOC obOecrieueHue JUCHUITIINHBI 1

Ne Bug pa6or
OCHAILIEHHOCTh
1. JlekumoHHbIe 3aHATUSA | JIGKIMOHHAsT ayAuTOpHs, OCHAICHHAs I[IPE3CHTAllMOHHON
TEXHUKON (IIPOEKTOp, PKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecneueruem (I10): A305.
2. JlaGopatopHbie AynuTtopusi, ocHaIleHHasl yueOHOH MeOeNbio (CTOJIBI, CTYJIbS),
3aHATHS COOTBETCTBYIOIIEH KOJIMYECTBY CTYJIEHTOB: 133.
3. ['pynnoBsie Aynutopus A305.
(MHAMBUAYATBHBIC)
KOHCYJbTAIHU
4. Texymmii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAs
aTTecTalus
5. CamocrosiTenbHas Kabuner st camMocTOSTENbHON  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUYECHHS K

cet «VHTEepHET», MpOrpaMMoOl HKPAHHOTO YBEITUYECHUS U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
oOpasoBarenbHyI0 cpealy yauBepcutera: 102A.




