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Cnmcok J0KyMEHTOB M MaTepHaJI0B
1. TlepeueHb MIIAHUPYEMBIX pPE3YyJIbTaTOB OOYYEHHS IO JAUCHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMUPE3YIbTaTaMH OCBOCHHSI 00pa30BaTeIbHON IPOrpPaMMBI

2. lenb 1 MeCTO JUCIHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpPaMMBI

3. Coneprkanue paboueii mporpaMmbl (00bEM JTUCIMITIMHBI, TUIIBI U BUIBI YUCOHBIX 3aHITHH,
yueOHO-METOIUUECKOE 00ECIICYCHNE CAMOCTOSTEIbHOM PabOThl 00YYAIOIINXCS)

4. ®oHJ OLICHOYHBIX CPEACTB MO JTUCHUTLIIUHE
4. 1. TlepeueHb KOMIETCHLUU C yKa3aHHEM STanoB UX (OPMHUPOBAHUSA B IPOLIECCE
ocBoeHHUs1 o0Opa3oBaTesbHOM mporpammbl. OnucaHue IOKa3aTeleidu KpUTEPUEB
OLICHMBAaHUSA KOMIIETEHIIMM Ha pa3jM4YHbIX 3Tanax HUX(GOPMUPOBAHHUA, OMUCAHUE IIKAJ
OLICHUBAHUS
4. 2. TunoBble KOHTPOJIbHBIE 3a/IaHUs WIIM UHBIE MaTepHalibl, HEOOXOAUMBbIE ISl OLICHKU
3HaHWM, YMEHMH, HABBIKOB U OMNbITA JACATEIBHOCTH, XapaKTEPHU3YIOUIUX OTallbl
(dbopMUpOBaHUS KOMIIETEHLUH B MpOILIECCE OCBOCHUSA OOpa30BaTEIbHOW MPOTPAMMBI.
Meroanueckue mMaTepualbl, ONpeesoniue IpoLeIypbl OLICHUBAHUS 3HAHUM, YMEHHUIA,
HABBIKOB U OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOLIUX ITAIbl ((OPMUPOBAHHS KOMIIETEHIIUN

5. YuebHOo-MeToau4ecKoe U HHPOPMAITMOHHOE 00€CTICUCHUE TUCITUTITNHBI

5. 1. TlepedeHb OCHOBHOI M JIONIOJHUTEIBHON Y4eOHOM JIMTEPATYPbl, HEOOXOAMMOM ISl
OCBOCHUSA TUCHUITIINHBI
5. 2. Ilepeuens pecypcoB HHMOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn «THTepHEeT» 1
IporpaMmMHOIO O6CCH€‘-I€HI/I$I, H€O6XOI[I/IMI)IX JIs1 OCBOCHHSA OUCHUIIJIMHBI, BKIIFOYast
npodeccuoHalbHbIe 0a3bl JaHHBIX U HH)OPMAIMOHHBIC 00CCIICYCHNUE TUCIUILTHHBI

6. MarepuanpbHO-TeXHUYECKasi 0a3za, HEOOXoaUMasl ISl OCYIIECTBICHUS 00Pa30BaTEIBLHOTO
nporiecca 1o JUCIUILINHE



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCUMILIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHOM NPOrPaMMbl

[Ipouecc oOCBOCHMS IMCUMILIMHBI (MOIYJsI) HampaBieH Ha (OPMUPOBAHUE CIEIYIOIINX

KOMIIETECHIINH .

Pe3ynbTaTsl 00yueHus

dopmupyemast KOMIIETEHIHSI
(c ykazanueM Ko0J1a)

[Ipumeuan
ue

3HaHus OrK-1.1.06nagaet 6a3osbiMu
3HaHUAMK, NOMNyYeHHbLIMUB 0BnacTu
maTtemaTu4eckmx n (1nw)
€CTECTBEHHbIX HayK

OIIK-1. CnocoGeH npuMeHsTh (PyHAaMEHTAIbHbIE
3HAHM, IIOJyYCHHBIE B 00JaCTH MaTeMaTHYECKUX U (WIIH)
€CTECTBCHHBIXHAYK, U UCII0JIb30BaTh UX B
pohecCHOHATEHOH AESTENBHOCTH

VMeHus: OrK-1.2.YMmeeT ncnonb3oBaTtb UX
BNpogeccroHansHom AeAaTenbHOCTH

OIIK-1. CnocoGeH npuMeHsTh (PyHAaMEHTaIbHbIE
3HAHMSI, IIOJyYEeHHbIE B 00JaCTH MaTeMaTHYeCKUX U (IIH)
€CTECTBCHHBIXHAYK, U UCII0JIb30BaTh UX B
npodeccuoHaIbHON AESTEIbHOCTH

Bramenn | ONK-1.3.Mmeet Hasbik1 BbIbOpa
MeTo[0B pelleHns 3aaad

a1 NpotheCCHOHAMNBHONM AESTENBHOCTH
(HaBBIKH | Ha OCHOBE TEOPETUYECKUX 3HaHMIA

/  omsIT
JEeATEIb-
HOCTH)

OIIK-1. Cnioco6eH npuMeHsTh (pyHIaMEeHTabHBIC
3HAHWS, IOJYYCHHbIE B 00JIACTH MATEMATUYECKUX U (VUIH)
€CTECTBEHHBIXHAYK, U UCIIOJIb30BaTh HX B
po(heCcCHOHATBEHOM ACATEIBHOCTH

2. Leab u MecTO IMCUMIJIMHBI B CTPYKTYpe 00pa30BaTeibHO NPOrpaMMbl.

Hucuunnuna «/luddepennnanbabie ypaBHEHUS» OTHOCUTCS K 00s13aTENIbHOM YacTH.

Jucnunnuna uzyyaercs Ha 2 kypce B 3-4 cemecmpax

Lenb n3yueHus TUCIMILINHBI: OCHOBHBIC TIOHATHS TEOpUH TU(PEpeHIINATbHBIX YPaBHEHHH,

OCHOBHBIC THIIBI ,I[I/I(b(bepeHLII/IaJ'ILHBIX ypaBHeHI/Iﬁ U MCTOAbI UX UHTCTPUPOBAHUA, IPUMCHATD 06H_[I/Ie

MCTOAbI K PpCHICHUIO KOHKPCTHBIX 3a/1a4 B MATCMAaTHKEC U (1)1/131/11(6.
I[J'ISI OCBOCHU JUCIHMITIINHBI H606XOI[I/IMBI KOMIICTCHIIUHU, C(i)OpMI/IpOBaHHBIe B paMKax NU3y4YCHUSL

CICAYIOIMX NUCHUILUIMH.AaHAJIUTHICCKAs r€OMETpU, MaTeMaTHYeCKUI aHaJn3s, anre6pa. OcBoeHue

IUCUUIUIAHBL «/{uddepenipanbHbie ypaBHEHUSI» HE00X0IMMO MIPU NOCIEIYIOIEM U3YyYeHUU
JUCLUIUINH «YPaBHEHUS B YACTHBIX IIPOU3BOIHBIX», « Teopus BEpOATHOCTEN» U psla APYTHX.

3. Conep:xanue padoyeii nporpamMmsbl (06’beM JUCHMILIMHBI, THIIBI U BUIbI Y4eOHBIX 3aHSATHI,

y4eOGHO-MeToANnYecKoe ofecnevyeHrne CaMOCTOATeIbHOW PaGoThI 00yYAIOIHXCS)

Coneprxanue paboueil mporpammsl npejacranieno B [Ipunoxennn Ne 1.




4. ®oH OLEHOYHBIX CPEACTB MO JUCIHIJINHE

4. 1. IlepeyeHb KOMIIETEHIIHI ¢ yKa3aHUEM ITanoB UX ()OPMUPOBAHUS B MPollecce 0CBOEHUs 00pa3oBaTe/IbHOI mMporpamMmabl. Onucanue
nokasareJieil 1 KpUTepHeB OLEHUBAHNS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax uX (JOPpMUPOBAHUS, ONIMCAHUE HIKAJ OLlEeHUBAHUSA

Kox u ¢popmynupoBka KOMIETEHIIH
OIIK-1. CiocobOen nprMeHsTh (yHIaMEHTaIbHBIC 3HAHUS, IOyYCHHBIE B 00JIACTH MaTeMaTHYECKHUX U (MIJIM) €CTECTBEHHBIX HAYK, H UCIIOIb30BaTh UX
B IpOeCCHOHATIBHOM IeATEIIbHOCTH

Jran |Ilnanupyembie pe3yabTaThl Kpurtepun oueHnBanusi pe3yibTaToB 00y4eHHUsA
(ypoBenn o0y4yeHUst
) (mokasarenu TOCTHKEHHUS «He 3a9TeHOY «324TCHO»
0CBOEHMSI| 33ITAHHOTO YPOBHS OCBOCHUS
KOMIIeTe KOMITETEHITHIA) ) 3
«He
HIHH ( («Y noBIETBOPHUTEILHO 4 («Xoporo») 5 («OtanynO»)
yIIOBJICTBOPUTEIIBHOY) »)
Iepaeiii | ONK-1.1.06nanaeT 6asosbimm ®parmeHTapHbIe Hemnousnbie CdopmupoBaHHbIe, Ho | ChopmupoBaHHbIE
3HAHNAMMU, NONTyYEeHHbIMUB obnactn
ATAM | varemaruuecknx u (m) MIpEACTaBICHUS O | peCTaBIECHUSA 0 | comepKalMe  OTHEIbHBIE | CUCTEMATHYECKHE
(YpOBEHB)| ecTectBeHHbIx Hayk 6asoseimy 3”32"'”"""" 6asosbimm 3”3:3""”"""" npoOesbl MPEACTaBICHUS O | IPEACTABICHUS O  6a30BbIMM
nosny4eHHeIMNB obnactm Moy 4eHHbIMNB obnactu 6a30BbIX 3HAHUSX, nonyvyeHHbIMM B | 3HAHUAMU, NONyYEeHHbIMUB obnactn
Matematuqecknx W (unw) | matematuieckux  u - (i) obnactn matemaTudeckux n (Mnu) | matemaTu4eckunx " (nnn)
ECTECTBEHHbIX HayK | eCTeCTBEHHbIX hayk €CTeCTBEHHbIX HayK | eCTeCTBEHHbIX HayK
€CTECTBEHHOHAYYHOTO | €CTECTBEHHOHAYYHOTO | ocrecTReHHOHAYHOTO
coaepKaHus colepKaHus COJlepKAHNS YTBE K AEHHIA
Bropoii | OfK-1.2.Ymeet ucnonbsosate ux | (DparMeHTapHBIE ymerne | B 1€IOM yCIIENHOE, HO B uenom ycnemnoe, | ChopmupoBaHHOE yMeHue
BrpogeccroHanbHom
9Tal | pegrenbHocTi ncnonesosath X - HE  CHCTEMaTH4EeCKOE | HO cojepikaillee | “cnonbsosars - - MX B
BNpodeccroHansHom MEeHMe  WCMONb3oBaTh  MX npoceccuoHanbLHoON AesTeNbHOCTH
(ypoBeHb) y £ OTJIEIIbHBIC pooesI
ACATENBHOCTU BN Od)eCCMOHaJ'IbHOI/I
P yMeHune Mncnonb3oBaTb nx
AEATENLHOCT BrnpodeccroHanbHom
OeATesIbHOCTU




Tpe | OMK-1.3.Mweer Habiku BiGopa dparmeHTapHoe B nenom ycneminoe, Ho | B nenom ycnemHoe, HoO | YcmnenrHoe u
o MEeTOoA0B peLleHuna 3agayd
TN NPOECCUOHANbHON AesTenbHocT | BIAJICHUCHABBIKAMH HE  CHCTEMAaTHMYECKOE | COAEP)KAIIEE  OTAEIbHBIE | CHCTEMAaTUUYECKOE

aTan Ha OCHOBE TEOpeTUUeckX 3HaHuin | BbIOOpa  METOAOB  pelleHnst | npyveHeHne HAaBBIKOB | IPOOEIEI MIPUMEHEHNE | MPUMEHEHUE HABBIKOB Bbibopa
3agad I'IpOCbeCCMOHaJ'IbHOVI

BbIGOpa METOA0B  peLleHWst MeTo0B eLIeHms 3apau
(ypoBe [ESITENbHOCTH  HAa  OCHOBE P AOB 7| HaBBIKOB BbiGOpa  METOAOB A pew A
) TeOpETIIECKIX SHANMI 3apaq  NPO(ECCHOHANBHOM | noioric sanay | MPODECCHOHaNEHO AESTENEHOCTY Ha
Hb 5 9
AEATENBHOCTH  HA  OCHOBE | nio e coyonanbHoi OCHOBE TEOPETUYECKUX 3HAHWN
TEOPETUHECKIX 3HaHNN RESTeNbHOCTM — HAa  OCHOBE

TEOPETUYECKNX 3HAHUN

KputepusiMu O1ieHUBaHUS SABJSIOTCS 0aJTbl, KOTOPBIC BBICTABJISIFOTCS ITPETIOIaBATEIIEM 32 BH/IbI ICATCILHOCTH (OI[CHOYHBIC CPE/ICTBA) IT0 UTOT'aM
U3y4YeHUsT MOJyJeH (pa3/ie/ioB TUCHUIUIMHBI), ICPSUUCICHHBIX B PEHTHHI-IIAHE AUCHHUIUTHHBI (015 9K3amMeHa: TeKyIUuil KOHTPOoiab — MakcumyM 40
0ayIoB; pyOex)HBI KOHTPOJIh — MakcuMyM 30 GayioB, MOOMIPHUTENbHBIC Oamtel — MakcuMyM 10; 0z 3auema: Tekymuii KOHTPOIJIb — Makcumym 50
0aIoB; pyOeKHBIH KOHTPOJIb — MakcuMyM 50 6ayioB, mooupuTeabHbie 6auisl — Makcumym 10).

[ITxanbr OLIEHUBAHUSA:

(Ons ox30MeEHAQ:

ot 45 1o 59 6aiIoB — «yIOBICTBOPUTEIIEHOY;

ot 60 10 79 6aToB — «XOPOIIIO»;

ot 80 0aIoB — KOTIMYHO».

ons 3auema.
3a4qteHo — oT 60 10 110 peliTHroBeIX OayutoB (BKiIt0Yast 10 moompuTenbHbIX 0aJIoB),
He 3auTeHO — oT 0 710 59 pelTHHTOBBIX 0AILIOB).



4. 2. TunoBble KOHTPOJIbHbIE 32/1aHUS WIH HHbIE MATePHAJIbl, He00X0AMMBbIe /ISl OLleHKH 3HAHUI, YMEHUIi, HABBIKOB M OINBITA /1eATEJIbHOCTH,
XapakTepu3yoUuX 3Tanbl GopMrupoBaHus KOMIIETEHIIUI B Npolecce 0CBOECHNsI 00pa30BaTeibLHOI nporpaMmMbl. MeToauveckue
MAaTepHAaJIbl, ONpeessoIue NPoueypbl ONCHUBAHUS 3HAHUN, YMEHHUI, HABBIKOB U ONIbITA AeATeIbHOCTH, XapaKTePU3YOIIHUX 3TAIbI
(popmMupoBanusi KOMIETEHIH I

Drarsl Pe3ysbTarhl 00y4eHus Komnerenuus OLEHOYHBIE CPECTBA
OCBOEHHs
1-i sran OfK-1.1.06napaet 6a3oBbiMn 3HaHmAmMm, nonyserHbiMue | QTK-1 .Criocoben npuMeHsTh GpyHaaMenTansHble | KonTponbHas pabora, prp,
06nacTi maTemaTU4eckux 1 (Un) eCTECTBEHHBIX HayK
3HAHWS, TIOJy4YEHHbIE B 00JaCTH MATEMATUYECKUX U | KOJUIOKBHYM, 3aYeT,
3uanus (1K) eCTECTBEHHBIX HAYK, M MCIIOJIb30BaTh UX B | 9K3aMeH

HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

2-ii aran OFK-1.2.YmeeT ncnonb3osath vx BPOECCHOHANbHOM OIIK-1.CriocoGen npuMeHsTh GyHaaMenTaabble | KoHTpossHas pabora,
AedaTeribHOCTU
3HAHMS, NOJy4EHHBIE B 00JIACTH MATEMATUYECKUX U | PP, KOJUIOKBHYM, 3a4€T,
VMmenus (M) eCTECTBEHHBIX HAyK, M MCIIOJIb30BaTh UX B | DK3aMEH

podecCHOHALHOM JIeATEITFHOCTH

3-it aTan OFK-1.3.Mmeer HaBeIku BbiGopa MeToA0B pewenns safay | OITK-1.CrnocoGen npuMeHsTh GpyHaaMenTansasle | KontponbHas pabora,
rlpOCpeCCVlOHaﬂbHOVl neATefnlbHOCTU Ha OCHOBeE
TEOPETAMECKIX SHAHMIA 3HAHUSL, MIOJTyYEHHBIE B 00J1aCTH MATEMATHYECKHX M | PIP, KOJUIOKBHYM, 3QU€T,
Bnaners (1K) eCTECTBEHHBIX HAyK, M MCIIOJIb30BaTh MX B | OK3aMeH
HaBbIKAMU npo(eCCHOHATLHOM JIEATENLHOCTH




Peiimunz-nnan oucuuniunol

PeliTHHr—11aH JUCUMIUIMHBI IPEJCTABIICH B IPUIIOKEHUU 2.

DK3aMeHAIHOHHBIE OMJIeThI

CTpyKTypa 3K3aMEHAIIMOHHOTO OmyieTa: 2 TeopeTHueckux Borpoca. [lepsbiii Borpoc 3a 1 cemectp,
BTOPOI BOIpPOC 3a 2 cemMecTp.

1.

~

10.

11.

12.
13.

14.
15.
16.
17.

18.

19.
20.

Bomnpocs! s sx3ameHa:

[Tonarue nuddepeHnanIbHOro ypaBHEHUs U ero perieHus. Murerpanbabie kpusble. [lonsaTue
obmiero pemenus qudGHepeHIHATLHOTO YPABHEHHSL.

3amaua Komm. Teopema (ITeano) cymectBoBanus pemenus 3agadn Komm. Teopema (ITukapa)
CYLLECTBOBAHMSI U €JUHCTBEHHOCTH penieHus 3axauu Komn.

Huddepenunanbuple  ypaBHEHMs, HMHTEIpUpyeMble B KBajpaTypaxX. YpaBHEHUS C
paszensronmmucs nepemenasiMu. OnHopoausie ypaBHeHusisuaax' = f(x,t). YpaBuenus B
nonabix  auddepennmanaxsunaP(x, t)dx + Q(x, t)dt = 0. Jluneiinple ypaBHEHHs EPBOrO
nopsaaka suga x’ = a(t)x + b(t).

Jluneiineie  auddepenuansabpie  ypaBHennss N-ro mopsaka Buma xM + aq  (£)xD +
+a,()x™ 2D + .+ q,_(O)x" + a,(t)x = f(t). DyHzaMeHTaNbHAS CHCTEMA pELICHUIL
OJTHOPOHOTI'O JINHEHMHOTO ypaBHEHMUS.

Oo011ee perieHre 0THOPOAHOIO U HEOAHOPOJHOIO JIMHEMHOT 0 ypaBHEHUs N-To nopsiaka. Meron
BapHalLluy MPOU3BOJIbHBIX OCTOSHHBIX.

Cxema penieHust TMHEWHBIX TU(PepeHIINaTbHBIX YPABHEHNI BTOPOTO MOPSAKA C TOCTOSTHHBIMH
ko durmentamux’’ + ax’ + bx = f(t).

DyHKIMU OT MATPUIL U X BBIYKMCIIECHHE. DKCIOHEHTA MaTpuibie At,

Jluneiinpie cucteMbl audepeHnuanbapx ypasuenuin x' = A(t)x + f(t). ®yngamenTanbHas
CHCTEMA pEIleHu 1 QyHIaMEHTAIbHAS MATPUIIA PEIIEHNH 0HOPOIHOM cucteMbl X' = A(t)x.

®opmyna Kot o61iiero pemeHust 0MHOpoIHOMX = AX ¥ HEOIXHOPOIHOM chcTeMbl X' = Ax +
f (t)muddepeHnnanbHBIX ypaBHEHUI € MOCTOSHHBIME KO3 QUIIMEHTAMH.

®opmyITel OOIIEro penieHus JTHHEWHOH OJHOPOIHOM CHCTEMBI BTOpOro mopsiaka x' = Ax(B
TePMUHAX COOCTBEHHBIX 3HAYCHHI 1 COOCTBEHHBIX BEKTOPOB MATpPHIIbI A).

Kpaesble 3amaun s quddepeHIanbHbIX YpaBHEHUH. Pa3pemMocTh KpaeBbIX 3a1ad Juls
TUHENHBIX T depeHIaNbHbIX YpaBHEHUH BTOPOTO MOPSIIKA.

3anada 00 U3rude CTepxHs.

ABTOHOMHBIE ypaBHEHMs U cucTeMbl. CBoHcTBa aBTOHOMHBIX CHCTEM. Tpaexkropun
ABTOHOMHBIX CHCTEM U UX OTJINYUE OT UHTETPAIBHBIX KPUBBIX.

Touku paBHOBecHst (0COOBIC TOUKH) M MEPUOMUYECKHE peleHHs (LIMKIIbI) aBTOHOMHBIX CHCTEM.
da3oBble MpocTpaHCcTBau (a30BbIE MOPTPETHI ABTOHOMHBIX cucTeM. PazoBoe MoJIe CKOPOCTEH.

®da30BbIe NOPTPETHI ABTOHOMHBIX YPaBHEHHM IEPBOTO MOPsIIKA.

da3oBble  MOPTPETHl  JIUHEHHBIX  ABTOHOMHBIX ~CHCTEM BTOPOro  mopsakax = Ax.
KnaccudukannsocoObix TOUEK Ha MIIOCKOCTHU: y3€, ceulo, (PoKyc, LEHTP.

®a30BbIe MOPTPETHI HETMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOT'O MOPSAKA B OKPECTHOCTH 0COO0M
ToukH. JIuHeapru30BaHHOE ypaBHEHHUE.

®da30BbIl NOPTPET MATEMATHUECKOTIO MAsITHHUKA.

[Tonsitue ycroiuuBoctu 1o JlsnyHoBy pemeHuil nuddepeHIHaNbHbIX  YpaBHEHHH.
Acumnrornyeckass ycToMuMBOCTh. CBOMCTBA YCTOWYMBOCTH HYJIEBOIO DPELIEHUS JUHEHHOIO
ypaBrenust x' = qxmnpuq <0,q >0uq =0.



21. [pu3HaKK yCTOMYMBOCTH HYJICBOM TOUKH PAaBHOBECHS JTHHEHHBIX aBTOHOMHBIX cuCTeM X' = AX.

22. [pu3HaKK yCTONYNBOCTH TOYEK PABHOBECHS HEJIMHEHHBIX aBTOHOMHBIX cucteM X' = f(X).

23. YCTOMYHUBOCTh TOYCK PABHOBECHSI MATEMATHUECKOTO MasTHHUKA.

24. YcroituuBbie MaTpuIlbl 1 MHOTOWIeHBI. Teopema Ctomona. Kpurtepuii Payca-I'ypBumna.

25. OCcHOBBI YHCIICHHBIX METOAOB peuienus 3aaaun Komm. Merox Diinepa u meton Pynre-Kyrra.

26. Ilonsatue nuHamMuueckod cucteMbl. llpuMepsl nUHaMUYecKuUX CHCTeM: Mojenb Maibtyca,
MO1enbDepPXI0IIbCTA, MOJED «KXUIIHUK-KEPTBA», MATEMATUUECKUI MAATHUK, MO1eIb JIopeHa.
Touku paBHOBECHS ITUX CUCTEM U CBOMCTBA YCTOMYHMBOCTH.

O6paseln sK3aMeHallMOHHOTO OuiieTa:

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA3OBATEJIBHOE
YYPEXAEHHUE BBICHIEI'O OBPA3OBAHUS
«BAIIKUPCKHUA T'OCYJIAPCTBEHHBII YHUBEPCUTET>»
®AKYJIBTET MATEMATHUKHA U HH®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA TU®OEPEHIIUAJIBHBIX YPABHEHUM

DK3aMeHAMOHHBII outeT Nel
no kypey «JAugpgpepenyuansvnoie ypasuenusn»

1. Tlonarue muddepeHIHanbHOrO YpaBHEHHS M €ro pelleHus. VHTerpanbHble KpUBBIC.
[TonsiTue obmiero pemeHus U GepeHINaTFHOTO YPaBHEHUSI.
2. Tlpu3Haku yCTOHYMBOCTH TOYEK PABHOBECHsI HEJIMHEHWHBIX aBTOHOMHBIX cucteM X' = f(X).

3.
Ipenonasatesnp FOmarynos M. T, ./ /
3aB. kadeapoii FOmarymnos M. T'. / /

[TepeBon ontenkyn n3 100-0amTbHON B 4eTHIPEX0AUTEHYIO TPOU3BOIUTCS CIIETYIOIIUM 00pa3oM:
- orinyHO — oT 80 10 110 6amnoB (Bkirouas 10 moompuTeIbHBIX OAIOB);
- xoporo — ot 60 10 79 6amoB;
- YAOBIETBOPUTENBHO — OT 45 10 59 6anos;
- HEYJIOBJIETBOPUTEILHO — MEeHee 45 0aslioB.

Kpumepuu ouenku (6 6annax):

- 25-30 bannoe evicmasgnaemcs cmyOeHmy, eciu cmyoeHm 0al NoIHvle, pa3eepHymule Omeemol
Ha 8ce meopemuyeckue 6ONPocyl buiema, npoOemoHCmMpUpPOBaAl 3HaHUue GYHKYUOHATbHBIX
B03MOJCHOCHET, MEPMUHONIO2UU, OCHOBHBIX JJIEMEHNO8, YMEHUe NPUMEHSIMb MeopemuiecKue 3HaHus
npu 8bINOJHEeHUU npakmuyeckux 3aoanuti. Cmyoenm 6e3 3ampyOHeHUull Oomeemusl Ha 6ce
OdononHumenvHvle 6onpocsl. Ilpaxmuueckas wacms pabomovl 6bINOIHEHA NOJHOCMbIO 0€3
HemoyHocmell u OUUOOK,

- 17-24 6annoe svicmasnsemcsi cmyoeHmy, eciu Cmyoenm pacKpuli 8 OCHOBHOM mMeopemudecKue
80NPOCHL, 0OHAKO OONYWEeHbl HEMOYHOCIMU 8 Onpedesienult OCHO8HbIX nouamul. [Ipu omeeme Ha
O00NoIHUMENbHbLE 8ONPOCH OONYUeHbl Heboabuiue HemoyHocmu. IIpu ulnoIHeHUU NPAKMUYeCcKol
uacmu pabomuel 0OnyweHvl HecyujecmaenHvle OUUOK,

- 10-16 6ann06 svicmasnsiemces cmyoenmy, eciu npu omeeme Ha meopemuieckue 60Npocyl
CMYOeHmMOoM OONYUWEeHO HECKOIbKO CYUECEEHHbIX OUUDOK 8 MOJIKOBAHUU OCHOBHBIX NOHAMULL.
Jlozuxa u nonnoma omeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3amemubl npobevl 6 3HaHUU
OCHOBHBIX Mem0008. Teopemuyeckue 8ONPOCHL 8 YENLOM UZNOHCEHBL OOCMAMOYUHO, HO C NPONYCKAMU



mamepuana. Umeromes npunyunuaibHble owmubKU 8 102UKe NOCMpoenUs Omeema Ha 60NPoc.
Cmyodenm He pewiu1 3a0a4y Ui npu peuleHuy 0OnyujeHsvl 2pyovie oumuoKu,

- 1-10 6annos svicmasnsiemcs cmyoenmy, eciu 0meem Ha meopemuieckKue 60npocyl
ceudemenbcmeyem o0 HeNOHUMAHUU U KpauHe HenoIHOM 3HAHUU OCHOBHbIX NOHAMUL U MeMOo008.
Ob6Hapyacusaemcst omcymcmeue HA8blKos NPUMEHEHUs. MeoPemuyecKux 3SHAHUL Npu 8bINOJTHEeHUU
npakxmuyeckux 3a0anuti. Cmyoenm He cmMo2 omeemums Hu Ha 0OUH OONOJIHUMENbHbII BONPOC.

IIpumepHbIe TeMbl NMPAKTHYECKUX 3AHATHI

JAnddepennuanbubie ypaBHeHHs EPBOT0 MOPSAKA, pa3pelieHHbIe 0OTHOCUTEIbHO

NPOU3BOAHOM
1).ITousTre nuddhepeHnnanbLHOro ypaBHeHus. MeTo 1 M30KIHH
2) YpaBHEHHsI C pa3IeISIOIIUMUCS IEPEMEHHBIMH;
3) 'eomerpudeckue U pusMyUECcKUe 3a1a91
4) OgHOpPOIHBIE YPAaBHECHUS,
5) YpaBHenus B mosHbIX AuddepeHnnanax; HHTErPUPYIOIINA MHOKHTEb,
6) Jluneitnoe ypaBHeHue;ypaBHenue bepryiuy;

JuddepenunanbHbie YypaBHEHHs, He pa3pelieHHbIe 0THOCHTEIbHO POM3BOIHOM: !
7) Meroj BBeICHUS TTapaMeTpa;
8) Ypasuenus Jlarpanxa u Kiepo;
9) Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3anaun Ko, ocoObie penieHus.

JAu¢pPepennuaibubie ypaBHEeHHS BHICIINX NOPSAAKOB !
10) YpaBHeH#s, TOMYCKAIOIIME TIOHMKCHUE MTOPSIJIKA,;
11) JTuneiiHple ypaBHEHHUS C TIOCTOSIHHBIMU KO3 QHUIIUCHTAMH;
12) Jlunelinple ypaBHEHUS C IEPEMEHHBIMU KO3 HIIMCHTAMK
13) Kpaesbie 3aqaun; ¢yukiwu ['prHa,;

Cucrembl 00bIKHOBEeHHBIX 1H(epeHINATbHBIX YPABHEHMH !
14) JIuneitHple CHCTEMBI C TOCTOSIHHBIME KO3 (PHUIIMEHTAMH;
15) OG1uee perieHue TUHEHHON HEOTHOPOHON CUCTEMBI YPaBHCHUH;

YCcToin4uBOCTSD :
16) Ompezenenue yCTOMYMBOCTH 110 JISTIYHOBY, aCHMIITOTUYECKOW YCTONYMBOCTH; (DYHKIIUH
JIsanyHoBa; [OCTaTOYHBIE YCIOBUS ACUMIITOTHYECKON YCTONYUBOCTH;yCTOMYNBOCTD 110 IEPBOMY
MPUOIKEHUIO;
17) OcoObie ToukH: cemo, y3el, GoKyc, LEeHTP;
18)®da3oBast IIOCKOCTH

PacuerHo-rpaduueckue padorsi (PTP).
Onucanue PI'P

B ka)x10M ceMecTpe CTy/ACHTY MpeCTaBIsieTcs 1Be pacueTHO-rpaduyeckue padotsl (PI'P). PI'P
Nel cocrout u3 12 3amanmii. PI'P Ne2 cocrout u3 9 3amanwmii.. [1pu Bemonaennn PI'P cryaeHT nomken
PYKOBOJCTBOBATHCS CIAEAYIOUIMMH YKa3aHUAMMU:

1. PaGora nomkHa BBINONHATBCS Ha Juctax (opmara A4; mepBoil crpaHulel sBisercs
TUTYJbHBIH JIUCT, HA KOTOPOM YKa3bIBaeTcs (aMHIIUSA ¥ UMS CTY/EHTa, IPyIa, HOMEp BapuaHTa.

2. Pemrenue 3aay ciieyeT MPUBOIUTH B IOPsIIKE HOMEPOB, ykazaHHbIX B PI'P. [lepen pemennem
KaX/101 3a/1aul HE0OX0IMMO MOJTHOCTHIO MEPEeNucaTh €€ yCIOBUE.

3. Pemenne 3a1a4 ciemyer u3narath moapoOHO, JieNas COOTBETCTBYIOIINE CCHUIKH Ha CBEACHUS
U3 TEOPHUHU C YKa3aHUEM HEOOXOAUMBIX (POPMYIT U TEOPEM.

4. PemieHue 3ama4 reoMeTpuyeckoro conepxanus ((azoBble MOPTPETHl M T.I.) JOJIKHO
COIIPOBOXAATHCS COOTBETCTBYIOLUIUMH PUCYHKAMH.

5. Homepa BapuaHTOB CTyI€HT BBIOMPAET B COOTBETCTBUU C HOMEPOM CBOEH (haMUTUU B CITUCKE
TPYIIIIbI
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PI'PNel

t2 +tIn(2t)
t+1
mupepennmansaoro ypasuenus t(t+ 1)(x'—1) =x. Eciu ga, 10 ykazath 0011acTh

CYIICCTBOBAHHMS PEIICHHUS.
2. MeTosOM HW30KJIMH NPUOJIMKEHHO HAYEPTHTh MHTErpPajibHble KPHUBBIE YPaBHEHUS Y = Xy
Haiitu obmiee pemenue

1.  IlpoBepurs(moacTaHOBKOI), sBiseTcss JIM (QYHKIUS X = peUIeHUEM JTaHHOTO

3. Jlns nuddepeHuuanbHoro ypaBHeHus X = ./|x — 1| Int + Inx:- onpenenuts 007acTh
CYIIEeCTBOBaHMs peiieHus 3amadn  Komm(onpenenseMyo YCIOBHSIMH TeopeMbl [lnaHo);
OIIPEICTITh 00JacTh CYLIECTBOBAaHHS pelieHus 3anaun Komm(onpeaenseMyo YCIOBHIMU
teopemsl [Tukapa);

4.  CocraButh nudp¢epeHIraTbHOe YpaBHEHHWE KPUBBIX, O0JAJAIOUIMX TEM CBOWCTBOM, YTO
OTPE30K KacaTelbHOM 3aKIFOUCHHON MEXY OCSIMUA KOOPIHHAT UMEET JUTHHY a.

5. 3a kakoe BpeMs BBITEKAeT MOJOBHHBI BOJABI W3 IMJIMHIPUYECKOr0 0Oaka C JIUaMETPOM
ocHoBanusi 1 M u BeicoTol 1 M depe3 oTBepcTue auameTpoMm 2 ¢cM B gHe? OCh HMWIMHApA
BEpTHKAJIbHA, B HAYaJIbHBIC MOMEHT 0aK HAroJIHeH BOJOM. [IpUHATH 4TO BOJA U3 OTBEPCTHS
BBITEKAET CO CKOPOCThIO, paBHOM 3h MeTp/cek, rae h BbicoTa ypOBHSI BOJIbI Hal OTBEPCTUEM.

6.  Haiitu oOwee perenue (unu obmuii uuterpan) ypasuenus (xy' — y)arctg (i—/) =x

7 Haiitu o6miee pemenune (uau o6muit unterpan) ypapuenus (x2 — y? — 4x)dx — 2xydy =0

8.  Pemmrts 3agauy Komm x’ + x = et, x(0) = 2

9.  Haiitu obmee pemenue auddepennuansHoro ypasaenus y = 2xy’ — (y')?

10. Haiitu obriee pemenue (nau oOmui uHTerpan) ypapuenusitx’ + x' = 2tx’

11. .BwbIscHHTB, 00pa3yroT JH JaHHbIC PYHKIMU Sinx, cosx,cos (x + 1) nuHeHHO HEe3aBUCUMYIO
cHCTEMY

12. Tlokasath, uto ¢QyHKuuH t+ 2, t? — 1o6pasyloT (yHIaMEHTAIbHYIO CHCTEMY pEIleHHMit
JIMHEHHOT0 0JJHOPOHOrO ypaBHeHHUs BToporo nopsaka (t2 + 4t + 1)x” — 2(t + 2)x’' + 2x =
0

Kpurepnii ouenuBanust PI'P Nel

3aumeno, ecau npasunvHo peuieHo He MeHee 8 3adanuil,
Heszaumeno, eciu peweno menee 8 3adanuil.

Kpurepnii ouenuBanus PI'P Nel

36 o6annos evicmasnsemcsa cmyoenmy, eciu 12 3a0au peutenvt 6epHo;
33 banna svicmasnsemcs cmydenmy, ecau 11 3a0au pewenvl 6epro;
30 bannos svicmasnaemcs cmyoenmy, ecau 10 3adau peutenst 6epHo.

27 banna evicmasgniemcs cmyoeHmy, eciu 9 3a0ay peuieHvl 6epHO
24 6annos evicmasnsiemcst cmyoenmy, eciu 8 3a0au peueHvl 6epHo;

21 banna sevicmasnsiemcsi cmyoenmy, ecau 1 3a0ay peutenvl 6epHO;
18 6annos evicmasnsiemes cmyoenmy, eciu 6 3a0au peuienvl 6epHo.
15 banna evicmasnsiemcs cmyoenmy, eciu S 3a0a4 peuteHvl 6epHO
12 6annos evicmasnsiemes cmyoenmy, eciu 4 3a0au peuwienvl 6epHo;

9 6amna evicmasnsiemcsi cmyoenmy, eciu 3 3a0auu peuleHvl 6epPHO
6 Oannos svicmasnsemcs cmyoeHmy, eciu 2 3a0auu peuleHvl 6epHo;

3 banna evicmasnsiemcs cmyoenmy, eciu 1 3a0ava pewena epHo;
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PI'P Ne2

Haiitu pemenue 3anaun Komm y”’ +2y" +y = 1,y(0) = 0,y'(0) = 2.
BuIAcHUTE, MMEET M pelneHne Kpaesas 3agaa y’ +2y' +y =1,y(0) =0,y (1) +y(1) =0
BBIYUCIMTH MATPHYHYIO SKCIIOHEHTY e4tr nocTpouTs pemmenue 3anauu Komu x' = Axg, x(0) =
Xg, A = (_1 2)

’ -3 4
HaiiTu TOYKM paBHOBECHs CKaIAPHBIX YpaBHEHHMI IepBoro mopsaka x' = x3 —2x% — x + 2,
1 +sin2x = x', mocTpouTh uX (pazoBbie MOPTPETHI B ha30BOM MPOCTPAHCTBE M B PACIINPEHHOM
(ha30BOM MPOCTPAHCTBE.

N300pa3uth Ga3oBbie MOPTPETHI IMHEHHBIX CUCTEM X' = Apx, A; = [_12 :2‘1] AZZ[_SJ' _31],
Ay = [ 4 1]

-1 2
IIpumenstsa xputepuii Paycca-I'ypBunia BEIICHUTD, IPU KAKUX 3HAYEHUSAX IIApaMETpPa a HyJIEBOE
pemenne  ypasuenuay™® + ay® + 14y" + 36y’ + 45y =0 sBasercs  aCHMITOTHYECKH
YCTOMYUBBIM'
Haiitn Touku paBHOBecust cucteMbl X' = f(X), BBISICHHTH XapakTep WX YCTOWYHBOCTH,
n300pa3uTh CXEeMAaTUYHO (Ha30BBIA MOPTPET CHUCTEMBI B OKPECTHOCTAX ATHX TOYEK, MPUBECTH

X1 = Xy — Xy
COOTBETCTBYIOLINE JTMHEAPU30BAHHbIE YPABHEHMUSI.

! 2 2

Xy =2 —/3x7 + x5

r —
x'= - f(x)
X =X o
PaCCMOTpI/IM CI/ICTCMy y’ =X — y — ZTHC f(X) = _6 y HaI/ITI/I TOYKH paBHOBGCI/Ifl CUCTCMBI,
I —
z ==y

ONpENEIUTh UX XapakTep YCTOMYMBOCTH, MPUBECTH COOTBETCTBYIOLIME JMHEAPU30BAaHHbIC
YpPaBHEHUS.

o " (1_3’2)3”
Iepeiitn or anddepeHIMaIbHOrO ypaBHEHUs BTOPOro mopsaka y'' —-———

+y=0 k
~ [ 2 - —_ ~
aBTOHOMHOM cucteme x' = F(x) x € R* Ha OCHOBE 3aMeHBI X; = y; X, = y' . Haiitu Touku
PaBHOBECHSI ITOJYUYECHHON CUCTEMBI, OTPE/ICIUTD UX THII, BBISCHUTH XapaKkTep €€ YCTOWYHMBOCTH.
[Toctpouth Ha (azoBoii wIockocTH (x4, X, )TpackToputo pemieHus x(t) MOTYyYSCHHON CUCTEMBI
1, X2
Ha mnpomexytke 0 <t <20 20, coorBercTByIOmci pemeHno 3amaun Komwm s

mudQepeHnaIbHOro ypaBHEHUS.

Kpurepnii ouenuBanus PI'P Ne2

3aumeno, eciu npasunvho peuieno He menee 8 3adanuil,
Heszaumeno, eciu peuteno menee 8 3adanuil.
Kpurepuii ouenuBanus PI'P Ne2
16 6annos evicmasnsemcsa cmyoenmy, eciu 9 3a0au peuieHvl 8epHO;
14 6annos evicmasnsiemcs cmyoenmy, eciu 8 3a0au peuieHvl 6epHO;
12 6annos evicmasnsiemcs cmyoenmy, ecau 1 3a0au peuieHvl 6epHO.
10 Fhannos evicmasnsemcs cmyoenmy, eciu 6 3a0ay peutetvl 6epHO

8
6
4
2
1

Oannos evicmasisaemcs cmyoeHmy, eciiu 93a0ay peuleHvl 6epHo;
bannos evicmagniemcs cmyoeHmy, eciu 43adayu peuieHvl 8epHO;
bannos evicmagiiemcs cmyoeHmy, eciu 3 3a0adu peuieHvl 8epHO.
banna evicmagnsaemcs CmyoeHmy, eciu 2 3a0auu peuieHvl 6epHO

bann evicmasisemcs cmyoeumy, eciu 1 3a0aua peutena 6epHo,
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KonTposibHbIe padoThI
Onucanue KOHTPOJIBHOM pabOTHI:

B kaxmoM cemecTpe CTYyAEHTY NpEACTAaBISEeTCS JABE KOHTPOJbHBIE paboTel. Kaxkmas
KOHTpOJIbHAs paboTa cocTOUT U3 4-5 00BEeMHBIX 3aJaHMi. 3ajjauya CUUTACTCs MPABUIBHO PELICHHOM,
€CIIM CTYACHTOM IIPHUBEACHO NOAPOOHOE 1 TONIHOE ee perrenue. Kaxaoe 3aanne KOHTPOIbHBIX padoT
Nel,? ouenuBaercs B 5 6amnoB. Kaxknoe 3aganue KOHTpolbHBIX paboT Ne3,4 oniennBaetcs B 4 Gana.

KonTposabnas padora Ne 1
1. Pemuth ypaBHCHHE 2(xﬁ + 1)ydx = xdy,
2. Pemuts ypasuenne(2xy? — 3y3)dx + (y® — 3xy?)dy =0

3. Pemuth ypasuenue y(y — xy') = /x* + y*
4. Petnth ypaBHenue xy' = e¥ + 2y’

Kpurtepuu onenku (B 6a/1ax)

20 bannos svicmasnsemces cmyoeumy, eciu 4 3a0auu peuienvl 6epHo;
15 6annos evicmasnsemcs cmyoenmy, eciu 33a0auu peuieHvl 6epHO;
10 6annos evicmasisiemes cmyoenmy, eciu 2 3a0a4u peuletsbl 6ePHO.
S bannos evicmasniemcs cmyoenmy, ecau 1 3aoaua pewena eepno

Kontpoabnas padora Ne 2

1. Pemuts ypaBHeHue:y'' — % = x(x —1).
2. Pemuts ypasuenue: y'' (2y + 3) — 2(y")?=0.
3. Pemuts ypasuenuexyy' -x(y')?2 +y'(y’ +y).

4. Pemuts ypasuenuex((y')? + e?) = =2y’
Kpurtepuu onenku (B 6aj1ax)

20 bannos svicmasnsemcs cmyoenmy, eciu 4 3a0auu peuieHvl 6epHO;
15 6annos evicmasnsemes cmyoenmy, ecau 33a0a4u peuieHvl 6epHO;
10 6annos evicmasisiemes cmyoenmy, eciu 2 3a0a4u peulenvbl 6ePHO.
S bannos svicmasnsemcs cmyoenmy, ecau 1 3aoaua pewena eepro

KontpoabsHnasi padora Ne 3
1. Pemuts ypasrerue y©) + 2yG) + y(*) =
2

2. Pemuth ypaBuenue y'' + vy =
yp y y sin2 x'

3. Pemnts ypaBuenue y'' — 5y'=2x — 3,

4. Pemnts ypasHenue x2y' — 6xy’ + 6y = x,

5. Pemuts ypasuenue x(x +4)y" — (2x +4)y' + 2y = 0.
Kpurtepuu onenku (B 6a/1ax)

20 bannos svicmasgniemcs cmyoeHmy, eciu ce 3a0aiu peuieHvl 8epHO;
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16 b6annos evicmasnsemces cmyoenmy, ecau 4 3a0auu peutenvl 8epHo;
12 b6annos evicmasnsemcs cmyoenmy, eciu 3 3a0a4u peuleHvl 8epHo;
8 bannos svicmasnsemcs cmyoenmy, eciu 2 3a0ay4i peueHbl 86epHo.
4 b6anna evicmasnsiemcs cmyoenmy, ecau 1 3a0aua pewena 6epHo.

KontposbHnas padora Ne 4

1. Haiitu oO1iiee pelieHne CUCTEMBI:
X=5x+2y+7e™

y=-4x-4y

xX'=x+z-—y,
2. Pemuth cucreMy ypaBHeHHA Y = x +y — Z

7' =2x—y
3. ccnenoBars Ha CTOﬁqHBOCTL'{x, =1+In(1+2x) —e”
| ’ Uy =2x+tg()
—6.x—5y

4. VccnenoBath 0coObIC TOUKH YpaBHEHUAY = 3y

Kpurtepuu onenku (B 6a/1ax)

16 6annos evicmasisemes cmyoenmy, eciu 4 3a0auu peutelvl 6epHo;
12 6annos evicmasnsemcs cmyoenmy, ecau 33a0aqu peuieHvl 6epHo;
8 bannos evicmasnaemcs cmyoeHmy, eciu 2 3a0a4u peuiensbl 6epHO.
4 6anna evicmasnsemcs cmyoenmy, eciu 1 3a0aua pewena 6epHo

KosiiokBuym
Onucanue KOJUIOKBUyMa
KOJ'IJ'IOKBI/IYM IMPOBOAUTCA B KaXXJI0M CEMCCTPC. CTYILGHTy MpeaoCTaBIACTCA BO3SMOXKXHOCTb OTBECTUTH
Ha OJIUH TEOPETUUYECKUI BOIPOC U3 CIIUCKA BOIIPOCOB K KOJJIOKBUYMY.

Bomnpocs! 1t kommokBuyma Nel

1. 3apaun, npuBoasnMe K quddepeHanbHbIM ypaBHeHUsAM. [IpumMepsl.

2. llonsitne muddepeHmanbHOro ypaBHeHus. Pemenne 1. y. OCHOBHBIE BUIBI 1. Y. | YpaBHEHHE N-TO
Nops/iKa, ypaBHEHHE EPBOro MOPsAKa, YpaBHEHHE OTHOCUTENIbHO TU(dEepeHIIHaIOB.

3. T'eomeTpuyeckass WHTEpIpETAIMsl PEHICHUH . y. | WHTErpaJibHbIe KPWBBIC, I0JIE HAINPaBIICHHH,
M30KJIMHBI, METOJ U30KIMH MPUOJIMKEHHOTO MOCTPOSHHS HUHTETPATIbHBIX KPUBBIX.

4. 3anava Komm nyst nuddepeHmaibHOTo ypaBHEHUs IepBOro nopsaka. Pemenne 3agaun Koy,

5. Teopema (Ileano) cymiectBoBanus peuieHus 3amaun Komw st audQepeHInaisHOT0 ypaBHEH S
nepBoro nopsaka. @opmMyaupoBKa U MPUMEPHI, TPUMEP HEETUHCTBEHHOCTH.

6. Teopema (I[lmkapa) cymiecTBOBaHMS ¥ €AWHCTBEHHOCTH pelleHHs 3amaun  Komm  as
g depeHInaIbHOTO YpaBHEHHS MIepBOro nopsiika. @opMyInpoBKa U MPUMEPHI.

7. IlonsiTre 0011ero pemeHus u oo1Iero HHTerpana TudGepeHIaIbHOr0 ypaBHEHHs IEPBOro HOPsIIKA.
YactHoe pemenue. [Ipumepsl.

8. IuddepennunanbHble ypaBHEHUs, HHTETPUPYEMbIE B KBaIpaTypax. Y paBHEHUS C pa3AesoIUMUCS
MePEMEHHBIMH.

9. OnHOpOIHBIE YPaBHEHUSI.

10. YpaBHeHwUs B TOTHBIX JU(PepeHIraIax.
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11. JIuneitapie ypaBHEHUS TIepBOTO Nopsaka. Ob1ee pemnmenne JMHEHHOTO OJHOPOIHOTO YPaBHEHHSI.
12. OGmee pemuieHrne JMHEHHOTO HEOJHOPOTHOTO ypaBHEHMs IepBoro mopsaka. Meron bepHymmu
(Bapuaru MPOU3BOJILHBIX TTOCTOSHHBIX).

13. Ypasuenue bepHymnu u cxema ero penieHus. Y paBHeHue Pukkaru.

14. Tuddepennmanbuple ypaBHEHHUs], HE pa3pelICHHbIE OTHOCUTEILHO MPOU3BOIHOM:

1) MeTo/1 BBEICHHUS TTApaMeTpa;

2) ypaBuenus Jlarpamxka u Kiepo;

3) Teopema CyIIEeCTBOBAHUS M CIUHCTBEHHOCTH peleHus 3aaaun Koy,

4) 0coObIe pelICHHS.

Kpurtepuu onenku (B 6a/u1ax):

18- 246an106 svicmasnsemcs cmyodeHmy 3a NOJHBIU U PA3BEPHYMbIIL OMEeN Ha 3A0AHHbBII BONPOC U
npu 6epHO OAHHBIX OMBEmMax Ha OONOIHUMENbHbLE BONPOCHI.

- 11-176an106 sbicmasnsiemcs cmyoenmy3sa noIHbII U PA38EPHYMbLIL OMEEMHA 3A0AHHBIL 80NPOCU He
omeemuana 1-200noiHumenshvlx 60npoca, b0 coeian HenoaHslil ulunu Heuemkuil omeen, HO Npu
9MOM OmMeemusl Ha 6ce OONOIHUMENbHbIE BONPOCYHL.

- 1-106anna svicmasnsemcs cmyoenmy 6 ciyuae, eciiu CmyoeHm 0dl HeNOJHbIL OMBEMHA 3A0AHHbILL
80NPOC U He OMBEMUTHU HA OOUHOONOHUMENbHDIL 80NPOC.

- 0 6annos svicmasnsemcs cmyoeHmy, eciu cmyo0enmHeomeemuiIHa 3a0aH bl 60NPOC U He OMEemul
HA OONOJHUMENbHbIE 80NPOCHI .

Bomnpocs! u1st kommokBuyma Ne2

1. Jluneitusie muddepennuansasie ypasrerns N-ro mopszka (JIAY) Buma x™ + a, (£)x ™D +
a, ()x™ D + ...+ q, (t)x" + a,(t)x = f(t). Dynnamenranshas cucrema (PCP) perueruii
oxHopoxaHoro JIJIY.

2. Teopembl O CTpyKType OOIIEro pemieHusi OAHOpOIHOro W HeomHopoaHoro JIIY. Mertox
BapHaly POU3BOJIBHBIX IOCTOSHHBIX.

3. JAY c mnocrosinHbiMH KodpPuuuentamu. @®CP u mocTrpoeHue o0uIero peumieHust
ogHopoaHoro JIJIY Ha mnpumepe ypaBHeHHsi BToporo mopsizka x' +ax' +bx =
0.ITocTpoenne yacTHOro peuieHus HeogHopoaHoro JIIV.

4. Jluneiinbie cucrembl nuddepenuuanbubix ypasuenuii X' = A(t)x + f(t).
dyHraMeHTaIbHAsA CHCTeMA pelleHnH U pyHAaMeHTAJIbHAs MAaTPULa pelleHnH
oxHopoaHoii cucremnl X' = A(t)x .

5. ®opmyJa Komu o61rero pemenusi 0 JHOPOIHOH X' = Ax M HEOJHOPOIHOH cHCTEMBI X' =
Ax + f(t)nnddepeHnnAIBLHBIX YPABHEHHH ¢ MOCTOSTHHBIMH KO3()PHUIIMEHTAMH.

6. dopmyJibl 001IEr0 penieH sl JTHHEHHO 0JHOPOIHON CHCTEMbI BTOPOro mopsiaka X' = Ax
(B TepMHHAX COOCTBEHHBIX 3HAYEHHIT H COOCTBEHHBIX BEKTOPOB MATPHIIBI A).

7. Kpaesble 3anauu 175 1uddepeHnnaJbHbIX ypaBHeHu. Pa3pemmmocTts KpaeBbIX 3a1a4 AJs
JUHEWHBIX U depeHIaTbHbIX YpaBHEHHH BTOPOro MopsiaKa.

8. 3agauya 00 u3rude cTep:KHA.

9. ABTOHOMHBIE YPaBHEeHHs M cucTeMbl.CBOIicTBa aBTOHOMHBIX cucTeM. TpaekTopuu
ABTOHOMHBIX CHCTEM M MX OTJIMYME OT HHTEerPAJbHbIX KPUBBIX.

10. Touku paBHOBecus (0COObIC TOYKH) U TIEPUOJHUCCKUE PEIlICHHUs! (IIMKIIbI) aBTOHOMHBIX
CUCTEM.

11. ®da3oBble npocTpaHcTBau (pa3oBbie NOPTPETHl ABTOHOMHBIX cucTeM. Da3oBoe mosne
CKOpPOCTEM.

12. ®a3oBble NOPTPETHI ABTOHOMHBIX YPABHEHMIi EPBOro MOPsSiAKA.

13. ®a3zoBbie MOPTPETHI JHHEHHBIX ABTOHOMHBIX CHCTEM BTOPOr0 MOPsIAKa X' =
Ax Knaccupukanusi 0co0bIX TOYEK HA MJIOCKOCTH: y3eJl, cea10, Gokyc, HeHTp.

14. ®a3oBble MOPTPETHl HETMHEWHBIX ABTOHOMHBIX CUCTEM BTOPOTO MOPS/IKA B OKPECTHOCTH
ocoboii Touku. JInHeapn30BaHHOE ypaBHEHUE.
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15. ®a30BbIi TOPTPET MATEMATHIECKOTO MasTHUKA.

16. IlousiTue ycroituuBoctu no JisimynoBy pemeHuii qugpepeHnanbHbIX
YPABHEHUI1. ACUMIITOTHYECKAS] YCTOWYHUBOCTH. CBOWCTBA yCTOMYMBOCTU HYJIEBOTO PEIICHUS
nuHelHoro ypaBaenus X' = gx mpu <0, g>0 u q=0.

17. Illpu3Haku yCTOWYMBOCTH HYJIEBOH TOUKH PABHOBECHS JIMHEHHBIX ABTOHOMHBIX CHCTEM
x' = Ax.

18. TIpu3HaAKH YCTOWYHMBOCTH TOYEK PABHOBECHSI HeJITHHEHHBIX ABTOHOMHBIX CHCTEM X' =
f(x).

19. YcToiunBOCTh TOYEK PABHOBECHSI MATEMATHYECKOTO MAsITHHUKA.

20. YcroituuBbie MaTpullbl 1 MHOTOUIeHBI. Teopema Ctonosa. Kpurepuii Payca-I'ypBuua.

21. Cetku u cerounbie pyHKUuU. MIHTEprionupoBanue GyHKIMNA. MIHTEpIOIAINOHHBI MHOTOUICH
Jlarpanxa.

22. OCHOBBI YHCJICHHBIX METOIOB pemieHus 3aaaun Komm. [IpubimkeHHOe CeTOUYHOE pEelICHHUE.
Ommbka TuCKpeTH3aIuu.

23. Meton Diisiepa u meton Pynre-Kyrra. OnHomaropsie 1 MHOTOIIIArOBBIC METO/IBI.

24. YcToiuMBOCTh JHHEAHBIX nepuoguyeckux cucreM X' = A(t)x. Marpuma MOHOIPOMMH.
MyabTHILIMKATOPHI.

Kpurtepuu onenku (B 6a/1ax):

11- 166ann06 6vicmasnsemcs cmyoenmy 3a NOJHBIN U PA36EPHYMbLIL OMEEMHA 3A0AHHbIL 8ONPOC U
npu 6epHO OAHHBIX OMBEMax Ha OONOIHUMENbHbLE BONPOCHL.

-4-106an106 svicmassiemcs cmyoeHmy3a ROJHbIL U PA36EPHYMbIIL OMBEMHA 3A0AHHBLI B0NPOCU He
omeemunna 1-200nornumenvHoix 6onpoca, ibo coenan Henoamslil ulunu Heyemkuil omeem, Ho npu
IMOM OMEEMUL HA 6Ce OONOTHUMEbHbLE BONPOCHL.

- 1-46anna evicmasnsemcsa cmyoenmy 6 ciyuae, eciu CMyOeHm 0l HenoIHbll OMEemHa 3a0AHHbI
80NPOC U He OMEEMUTHU HA 0OUHOONOTHUMENbHII 80NPOC.

- 0 6annos svicmasnsemes cmyoenmy, eciu CmyOeHMmHeOMEeMmuIHd 3a0aHHbIN 8ONPOC U He OMBEMUL
Ha OONOJIHUMENbHbIE BONPOCYHL .

5. YueOHO-MeTOANYeCKOe U HH(OPMALTHOHHOE 00ecTieYeHne TN CHUTILIMHBI

5. 1. IlepeyeHb OCHOBHOI M AONOJHHUTEIbHOI Y4eOHOM JUTepaTypbl, HEOOXOANMMOI ISl
OCBOCHHUS IMCUMILINHBI

OcHoBHasi iMTEpaTypa

1. FOmarynoB M. I'. O6bikHOBeHHbIe U depeHianbabie ypaBHeHus. Teopust v npuinoxeHus. M. -
Nxesck: M3a-Bo PX], 2008. ISBN 978-5-93972-652-8. Jloctym K TEKCTy BO3MOXKEH depes
Dnexkrponnyroudmuoreunyio cucremy (9BC) baml'y, URL :https://bashedu. bibliotech. ru

2. FOmarynos M. I'. Beenenue B Teopuro quHamuueckux cuctem. — CII6. : UsnarensctBo «Jlanp», 2015.
— 272 c. ISBN 978-5-8114-1799-5. Jloctyn K TEKCTY BO3MOXKEH 4epe3 DIIEKTPOHHYIOONOINOTCUHYIO
cuctemy (ObC) baml'V, URL : https://bashedu. bibliotech. ru/loctynen takxke 4epe3DneKTPOHHO-
oubnmoTeuHyro cucremy usnareianbcrsa Jlans", URL: http://e. lanbook. com/.

3. Ansceruy, JI. A. Jluddepenunanbubie ypaBHeHUs [DNEKTPOHHBIN pecypc] : mpakTHKyM / ATbceBHY

JI. A. — Mumnck : "Bermas mkona", 2012 . — 384 ¢. — JlocTyml K TEKCTY AJIEKTPOHHOTO H3JIAHHS
BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIIMOTEUHYIO0 CUCTEMY «YHUBEpCHTETCKas Oubimoreka online» .—
ISBN 978-985-06-2111- 978-985-06-2111- 978-985-06-2111- 978-985-06-2111-5 .— <URL:

http://www. biblioclub. ru/book/135999/>.
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http://e.lanbook.com/
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=8008&TERM=%D0%90%D0%BB%D1%8C%D1%81%D0%B5%D0%B2%D0%B8%D1%87,%20%D0%9B.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.biblioclub.ru/book/135999/

4. bubukos, 10. H. Kypc 00bIkHOBEHHBIX qu(GepeHIMaIbHBIX ypaBHCHHH [DIeKTpoHHBIN pecypc] :
yueOHoe nocobue / 0. H. bubukos. — Dnekrpon.nan. — Cankr-IlerepOypr : Jlans, 2011. — 304 c.
—JlocTyneH 4epe3DIeKTPOHHO-OMOIMOTEYHYI0 CUCTeMYy wm3aaTenbcTBa 'Jlawp", Pexum moctyma:
http://e. lanbook. com/.

5. ®umunmoB A. @. CoopruK 3ama4 no qudepeHnnanbapiM ypaBHeHUsIM. M. ; MkeBck: M3n-Bo PX],
1998 (35 3k3)

JlonoJIHUTeIbLHAS JTUTepaTypa:

1. Eropos, A. W. Kiaccudukanus pemicHuii 00bIKHOBEHHBIX A PepeHIMaIbHbIX YPaBHEHUI
nepBoro nopsaka / A. 1. Eropos. - Mocksa :®usmatiurt, 2013. - 108 c. : ui. - bubauorp. : c.
105. - ISBN 978-5-9221-1489-9 ; To xe [Inexkrponnsiii pecypc]. - URL: http://biblioclub.
ru/index. php?page=book&id=275303

2. PeibakoB, K. A. O0bikHOBeHHBIE M dhepeHiinaibhbie ypapuenus: [IpakTiuaeckuii Kype
yuebnoe mocooue / K. A. Pribakos, A. C. SIkumoBa, A. B. [Tanrenees. - Mocksa : Jloroc, 2010.
- 384 c. - (HoBas ynuBepcuterckas 6ubnuoreka). - ISBN 978-5-98704-465-0 ; To ke
[@aexTponnsrii pecypce]. - URL: http://biblioclub. ru/index. php?page=book&id=84753

5. 2. [lepeuens pecypcoB HH(POPMALHOHHO-TEJIeKOMMYHUKANMOHHOM ceTn «AHTEepHeT» U
NMPOrpaMMHOIo odecriedeHusi, He0OXOAUMBIX /1JIs1 OCBOEHHS M CHUILTIUHbBI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. /Torosop Ne 104 ot
17.06.2013r. JIunen3uu 6eccpoyHbIe.

2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 .
JInuenzunbdeccpovHbIe.

CobcTBeHHas Perucrpanus
AJICKTPOHHAS . B bubnunoreke
ABTOPHU30BaHHbIN
DIIEKTPOHHO- OuOIMOTEKA YUCOHBIX U OCTYII 110 baml'y,
onoOIHoTEYHAS HAYYHBIX 3JIEKTPOHHBIX y . [ManpHeHmui T
N apOJIIO0 U3 JII000H https://elib.bashedu.ru/
cucreMa «Ob W3JIaHUH, KOTOpas JOCTYT U3
TOYKH CETU .
bamlV» BKJIIOYAET U3JaHU JIF000H TOUKH
N WNHTepHeT
nperoaaBaTenei ceTn
bamly HNurepuer
Perucrpanus
. M3 CeTH
DJIEKTPOHHO- ABTOpPU30BaHHBIM
baml'V,
OuOIMoTEYHAS [TomrorekctoBas B[  jmoctym mo VI
. [ManpHeHAImui ) .
2|cucrema Y4eOHBIX M HAYYHBIX  TapOJIIO0 U3 000 OCTYII 13 http://www.biblioclub.ru/
«YHHUBEPCUTETCKAsT DJICKTPOHHBIX U3JIaHUW TOYKHU CETH yv
. JIF000H TOYKHU
oubmmoteka online» HuTepHer
CETH
WNurtepHer
Perucrpanus
. M3 CeTH
DJIEKTPOHHO- ABTOpPU30BaHHBIM
bamlV,
OnOIMoTeYHas [TomroTekcToBast B[  moctym mo N
. [manpHermui ]
3lcucrema Y4eOHBIX M HAYYHBIX  TAPOJIO U3 JIF000H OCTYII 13 http://e.lanbook.com/
W31aTEILCTBA AIICKTPOHHBIX M3IaHUA TOYKH CETH yv
JIF000H TOYKHU
«Jlanp» HNHuTepHeT
CETU
WNHuTtepHer
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http://e.lanbook.com/
http://biblioclub.ru/index.php?page=book&id=275303
http://biblioclub.ru/index.php?page=book&id=275303
http://biblioclub.ru/index.php?page=book&id=84753
https://elib.bashedu.ru/
http://bashedu.ru/go.php?to=www.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/
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6. MaTtepuajbHO-TEXHHYECKAs 0a3a, HEOOX0AUMAs ISl OCYIIeCTBJIEHHsI 00pa30BaTeILHOI0
npouecca no JMCUMIIInHe

HauMeHnoBanmne CHenHAJILHBIX
NMOMEINEeHNIH W TNOMeENIeHHuH A
CaMOCTOSITEJIbHOM PadoThI

OcHaIeHHOCTD CHENAJIbLHBIX
NnoMeIllleHuil ¥ moMeleHu ! 11
CaMOCTOSITEJIbHOM PadoThI

[lepeuenb
JIAICH3UOHHOT O
IPOrPaMMHOTO
obOecrieueHus.
PexBu3uth
MOATBEPIK/IAOIIETO
JIOKyYMEHTa

1. yuebnaa ayoumopus oOnn
npoeedenus 3aHAmMUul 1eKYUOHHO20
muna:. aymutopun Ne 523, 515
(dusmar kopmyc - yaeGHOE).

2. yuebnaa  ayoumopusa 01
npoeeoenusn 3anamuil
CEMUHAPCKO20 muna. ayauropuu No
511, 527, 522 (¢pusmar kopmyc -

yueOHoe).

3. yuebnasa  ayoumopus 01
npoeeoenHusn 2PYRROGBIX u
UHOUBUOYANILHBIX KOHCYIbMAUUIL.
aynmutopun Ne 515, 523, 527,
522(pusmat koprryc - yueOHOe).

4. yuebnasa  ayoumopusa 011
meKyuyezo KOHmMpOns u
HPOMENCYMOUHOU  AMMeCmayuu
aymatopuun  Ne 515, 523, 527,

522(¢pusmart kopmyc - yueOHOe).

5. nomewenunons
CamocmoamenbHou padomot.
ayauropust Ne 426 (pusmat kopmyc -
yueOHOE), YHTalbHBIA 3am  Ne2
(dbusmar kopmyc - yuebHOE)

Ayautopusi Ne511
YyeOnasa mebeins, 1ocKka HaCTEHHAS
MeJIOBasl, MyJIbTHMEIHA IIPOCKTOP
Mitsubishi EX 320U 3D 2.4kr., 3kpan
na mraruBe DraperDiplomat (1:1)
84/84* 213*213 MW, kom1brOTEp B
cocrtaBse. cucreMHubIi 010k DEPO
460MD/3-540/T500G/DVD-RW,
mouuTop 20".

Aynuropus Ne 515
YuyeOnasa mebenb, 1ocKa HaCTEHHAS
MeJIoBasl.

Aynutopus Ne 523
YyeOnasa mebens, 10cKa HaCTEeHHAS
MeJIoBasl.

Aynutopus Ne 527
YueOnasa mebenb, 1ocKa HaCTEHHAS
MeJIoBasl.

Ayautopusi Ne522
YyeOnasa mebenn, 10CKa,
MePCOHANBHBIN KOMIIBIOTED
LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb, 19" -
13 mt., koHaumonep LessarLS/LU-
H24KB?2.

YuTaabHbIH 321 Ne2
VYyebnas mebenb, ydeOHO-HATIISITHBIC
mocoOusi, CTEHJ MO  TOXapHOM
0€e3011aCHOCTH, MOHOOJIOKH
cTauMoHapHble — 8 T, npuHTep — 1
IT., cKaHep — 1 mir.

Aynutopus Ne 426
Yyebuasa mebens, 10CKa,
MePCOHATBHBIE KOMITBIOTEPHI
cucremubIit 0710k /Core 15-7400 (3.0)
/ BGb/HDD1Tb/ 450W/Win 10 Pro/
Knasuarypa USB. Meims USB/ LCD
Monwutop 21,5” — 14 it

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade.
Horosop Ne 104 ot
17.06.2013 r. JIneusuu
OGeccpouHbIe.

2. Microsoft  Office
Standard 2013 Russian.

Horosop Ne 114 ot
12.11.2014 T.
JlunieH3unbeccpovHEIE.
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXAEHUE BBICHIEI'O ObPA3OBAHUA
«BAIIIKMPCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»
®AKYJIbTET MATEMATUKY Y THOOPMAILIMOHHBIX TEXHOJIOI M4
COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

IUCHUILINHEL JJuchpepenyuanviivie ypasuenus
(HauMeHOBaHME TUCIUILIAHBI)

OuyHas
(dopma oOydeHust
Bun paéorsl O0BbeM TUCIUNIINHEI
Oomurast Tpynoemkocts auctumuinibl (3ET / yacos) 8/288
Y4eOHBIX 4acOB Ha KOHTAKTHYIO paboTy ¢ IpernoaaBaTeemM:
JICKIIHIA 68
NPaKTHYECKUX/ CEMUHAPCKHX 68

71a00PaTOPHBIX
Apyrux (CpyImnoBasi, HHAWBUIYadbHAS KOHCYJIbTAIMS U HHBIC BUIBI
y4eOHOMU esATEIbHOCTH, MPeycMaTpuBaronme padboTy 00ydarommxcs ¢

npemnogasatenem) (DKP) 1,9
VY4eOHBIX YaCOB Ha CaMOCTOSTEIbHYIO paboty oby4vatonmxcs (CP) 106,3
V4eOHBIX YaCOB Ha MOJIrOTOBKY K

sk3aMeny/3auety/muddeperuupoannomy 3auety (Kontposn) 43,8

®DopMBI KOHTPOJIS:
Ok3ameH 4cemecTp
3a4eT 3 ceMecTp
PI'P 3 cemectp
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®opMa u3yueHus

_ OcHoBHas u ®opmMma
MatepHajios. JCKIIH, JIOTIOJTHUTEI TEKYIETO
MIPAKTUYECKHUE 3aHSITHS, bHAS KOHTPOJIS
No Ceg[HHapCKHe 3aHgTH’I’ JUTEPATypa, 3anaHus 1o yCIIEBAEMOCTH
o Tema u coneprxanue cgi/[ooc%izzgiiﬁaga OgH’ pEKOMeH/Iye | CaMOCTOATENbHOH paboTe | (KOIIOKBHYMBI,
pabota Masi CTYJCHTOB KOHTPOJIbHBIC
U TPYAOEMKOCTb (B dacax) CTyeHTaM paGoTHI,
1P/ e | cp (Homepa u3 KOMITBIOTEPHBIC
JIK | CEM CIIKCKa) TECTHI U T. II. )

1 2 3 4 5 6 7 8 9

1. | BBoausble mousitus. [lonsarue nuddepeHmaibHOTO 2 2 10, | 1,4, 5, non. | pernenue 3amaq KontponbHas
YpaBHEHUsT M €ro peuieHus. ['eomerpuueckas 3 4,7 [5] Ne1-6, Ne 15, Nel6 (a, | paboTta, PT'P,
MHTEpIpEeTans PEIICHUNA: WHTETPalbHBIE KpPUBEHIE, 0), Ne 17-20, Ne30, Ne 33, | KOJUIOKBHYM,
noJje HanpaBJICHUH, M30K/INHEL Cucrema Ne36, Ne 36, Ne 37-45; 3a4eT, DK3aMeH
nuddepeHIMATBHBIX YPaBHEHUM.

3anaua Komm. Teopembl cyliecTBOBaHUS U
CIMHCTBCHHOCTH  PCIICHUS 3a/1a9n Kormmm.
HenpepriBHas 3aBUCIMOCTD PELICHHUH OT apaMeTpoB
Y Ha4aJIbHBIX JaHHBIX. OcOObIe peleHus.

2. | AnddepeHunaibHble ypaBHenus, | 16 16 12 | 1, 4,5, non. | pemeHue 3agadq KonTpoasHas
HHTErpUpyeMble B KBaJpaTypax. JJieMeHTapHbIe 4,7 [5] Ned25, Ned426, Ned27, | pabora, PTP,
npueMbl  HHTETPUMPOBAHMS.  YpaBHEHUS  C Ne428,  Ned429,  Nedb5, | KOIITOKBUYM,
pa3eNsAMMUMHUCT  TEPEMEHHBIMHM,  OJHOPOIHBIE Ne456, Ned457, Ned58, | zauer, sk3aMeH

YpaBHEHHUs], ypaBHEHUS B MOJIHBIX AU(PepeHnnanax,
UHTEIPUPYIOLIUNA MHOKUTEIb, JIMHEHHOE YypPaBHEHUE
IIEPBOTO NOpsJIKa, ypaBHeHUs bepHyinu u Pukkarn.
VYpaBuenust Jlarpamwxa wu Kiuepo. VYpaBHeHus,
JIOITY CKAIOIMe MOHMKEHUE TOPSIKA.

Ne463, Ned64, Nod6b5, Ne
466, No 477, Ned81, Ned82,
Ne 483,

No241, No242, No243,
Ne244, No245, Ne246,
No251, No252, No253,
Ne254, No255, Ne267,
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Ne268, Ne287,

Jluneiinpie nuddepenunaibabie | 12 12 12 | 1, 4,5, non. | Pemenue 3amau KontponbHas
ypaBHeHus1. JIuHelHbIC ypaBHEHHS N-TO TMOPSIKA; 4,7 No501, Ne502 pabora, PI'P,
OJIHOPOJIHBIE W HEOJHOPOJHBbIE ypaBHEHHs. 3ajaya Ne511,  Ne512,  No513, | KOJIUIOKBUYM,
Kommu. ®ynaameHTanpHasi cHUCTEMa  pelICHUU No514, No515, No516, | sx3ameH
OJTHOPOJAHOTO YpaBHCHHSI. Onpenenurens Ne549,  No550,  Ne551,

Bponckoro. Teopemsbl 0 cTpyKType 00IIero penieHus Nob52, No 575, Ne576,
JUHEHHOTO  OJHOPOAHOTO W HEOJHOPOJHOTO Ne577, Ne578, Ne 582, Ne
ypaBHeHUW. MeToa  BapualUd  MPOM3BOJIBHBIX 583, No 584.

MOCTOSTHHBIX.

Jlunelinbie mudepeHnraIbHbIe
YpaBHEHHSN-TO MopsiIKa c MOCTOSTHHBIMH
koa(pumeHTamu.

Kpaesbie 3a1auu 151 IMHEHHBIX
nuddepeHIranbHbIX YpaBHEHUH BTOPOTO

CucreMblIHHeHHBIX AU epeHInaTbHBIX 12 12 | 1, 4,5, non. | Pemenwne 3anay: KonTponbHas

ypaBHenmii. DyHkuuu oT Matpul; wMaTpuyHas | 10 4,7 [5] Ne786, Ne787, Ne788, | pabora, PI'P,
DKCIIOHEHTA. JInnelinsie OJTHOPO/THBIE 51 Ne789,  Ne789, Ne790, | KOJUTOKBUYM,
HEOJTHOPOAHBIE  CHUCTeMBI  JAuQQepeHIInaTbHbIX NeB02,  Ne803, Ne826, | sx3amen
ypaBHeHHNH. DyHIaMEHTaIbHAS CHCTEMa PEIICHUN | Ne828, No 829, Ne830,
dbyHIaMeHTanbHas MaTpulla pelIeHUd OIHOPOIHOU NeB46, Ne847, No848,
cucteMbl. POpMynbl OOIIETO peIIeHus JMHEHHOU Ne849
CUCTEMBI C MOCTOSSHHBIMU KO3 duninentamu. Meton
BapHaIl¥ MPOU3BOJILHBIX TOCTOSHHBIX.
ABTOHOMHBIE YPABHEHHS U cUCTeMbl. Da30BbIC 10 8 12 | 1,2, 3,5, Ne965,  Ne967, Ne969, | KonrponpHas
MPOCTPaHCTBA U (a30BbIE TPACKTOPUN aBTOHOMHBIX gom. 1-3 NeQ71, Ne973, Ne979, | pabora, PI'P,
cuctem. @a3oBoe 1moJie cCKkopocTer. Touku Ne982,  Ne984,  Ne986, | KOIUTOKBUYM,
paBHOBecHsI (0COOBIE TOYKH) U TIEPUOTTIECKIE Ne988, Ne990[5] 9K3aMeH

pemienus. @a3oBbie NOPTPETHl. Pa30BbIE NOPTPETHI
aBTOHOMHBIX YpaBHEHUI IEPBOTO MOPsIIKa U
JUHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO MOPAJIKA;
KiaccuuKalus 0COOBIX TOYEK: y3el, ceatio, hoKyc,
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LEHTP.

YcroiunBocTh. YCTONYUBOCTD 1O JIAMyHOBY 1 18 12 | 1,2,3,5 Pemienune 3anau, KontponbHas
ACUMIITOTHYECKasT YCTOMUYNBOCTD PEIICHUI 18 mom. 1-3 5]Ne882, Ne883, Ne884, | pabora, PI'P,
muddepeHnranbHbIX ypaBHeHUH. JJocTaToYHbIe NeB885,  Ne890, Ne891, | KOIIIOKBUYM,
YCJIOBHS YCTOMYUBOCTH TOUEK PABHOBECHS Ne894,  Ne899, Ne900, | sx3ameH
ABTOHOMHBIX CHCTEM; YCTOWYMBOCTD IO TIEPBOMY Ne907,  Ne908, Ne914,
npudmmkenuto. Kpurepuii Payca-I'ypeuma. [lonstue No915, Ne916, No925, Ne
¢bynkiun JlsmyHoBa. 926, Ne932, Ne933, Ne934,
Ne935

Jlunamuueckue cucreMbl. [IoHITHE TUHAMUYECKON 2 1,2,3,5, Yopaxnenus 1. 2-1. 1. 6 KOJUIOKBUYM,
cuctemsl. [Ipumepsl: Monenn ManbTyca, aom. 1-3 riassl 1 [2] JK3aMeH,
®epxronbcra, JlIotku-BonbTeppa, Ban-nep-IToins,
JlopeHna. ATTpakTOpPbl TUHAMHYECKHX CHCTEM.
Bcero gyacos: 68 68 70,

3
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PeliTUHI-IJIaH TUCHMIINHBI

JluddepeHnaIbHbIE YDABHEHUS

Hamnpasnenue noarorosku _01. 03. 01 Marematuka
Kypc 2 , cemecTtp___ 3

Peiitunr-mian Nel (3auer)

IIpunoxenne 2

Buabl yuebHoit bain 3a Yucno bayer
eATeJIbHOCTH CTYJACHTOB KOHKPETHOE | 3aJJaHui 3a = =
A A p A MuHumaneHbli | MakcuManbHbII
3aJlaHue CEMECTp
Monayas 1. JAuddepeHunanbHblie ypaBHEeHUs EPBOT0
NopsAAKa
Texkyuuii KOHTPOJIb
PT'P Nel 3 12 0 36
Py0e:xkHblii KOHTPOJIb
1. IluceMeHHast KOHTPOJBHAS | 5 4 0 20
paboralNel
Moayas 2. {uddepeHunanbHble ypaBHEeHHS
Hepa3pelleHHbIe OTHOCUTEJIbHO NPOU3BOJAHBIX.
JAuddepennuaibubie ypaBHeHUs BHICIIMX MOPSIAKOB
Texkymmii KOHTPOJIb
KomnokBuym Nel 24 1 0 24
PyGe:kublii KOHTPOJIb
1. IIuceMeHHast KOHTPOJBHAS | S 4 0 20
pabora Ne2
IoompuresbHbIE 0AIBI
CryneHueckas onuMmnuaaa
WJIM KOHKYpC pedeparos,
myOJIUKaIus cTaTeH, 0 10
peuieHue 3aaa4
MOBBIIIEHHOW CII0KHOCTHU
IocenraemocTh (021161 BBIYUTAKTCS U3 0011Iel CyMMBbI HAOPaHHBIX 0AJJIOB)
1. Ilocemenne JIEKIIMOHHBIX 0 -6
3aHATHI
2. Tlocewmenne
MPaKTUYECKUX 0 -10
(cemuHapckuXx,
71a00paTOPHBIX 3aHATHI)
HTorosbiii KOHTPOJIb
1. 3ayer
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Hamnpasnenue moarorosku _01. 03

PediTuHr-miaan 1MCHUILIHHLI

JlnddepeHnaIbHbIE YDAaBHEHUS

. 01 Maremaruka

Kypc ___ 2

, cemectp___ 4

Petitunr-man Ne2 (sK3aMeH)

Buabl yueoHoi gesiteibHoctu | bami 3a Yucio bamner
CTY/ICHTOB KOHKPETHOE | 3aJJaHUi = =
y P g MunumanbeHblid | MakCUMaJIbHBIN
3a/laHue 3a
ceMecTp
Moayas 1/Iuneiinbie nuddepeHunaibHbie YypABHEHUS.
Cucrembl qud¢epeHInANbHBIX YPABHEHHI
Texkymmii KOHTPOJIb
1. PI'P Ne2 2 9 0 18
Py0exHblii KOHTPOJIb
1. IluceMeHHast KOHTPOJIBHAS 4 5 0 20
pabora Ne3
Monayasb 2. YcroiiunBocThb. ®a3oBble MOPTPETHI
Texkymmii KOHTPOJIb
Komnoksuym Ne2 16 1 0 16
Py0e:kHblii KOHTPOJIb
1. [TucbMeHHass KOHTPOJIbHAS 4 4 0 16
pabota Ned
IHoompuresbHbIe 0AIBI
Crynendeckas oMMIuaga win
KOHKYpC pedepaTos, 0 10
myOnuKanus cTaTel, peleHue
3a/]1a4 NOBBIIIEHHON CII0KHOCTH
IocenraemocTh (021161 BBIYUTAKTCS U3 0011Iel CyMMBbI HAOPaHHBIX 0AJ1JI0B)
1. Ilocerenne JIEKIIMOHHBIX 0 -6
3aHATHI
2. Ilocemenue MpaKTHYECKIX
(cemMuHApCKUX, TaOOPATOPHBIX 0 -10
3aHATHI)
HUTOoroBuiii KOHTPOJIb
1. 3ager
2. DK3aMeH 0 30
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