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|. AHHOTAIIMA
1. Illesanb u 3272494 TUCHHUILINHBI

[ensimMu 1 3a1a94aMy OCBOCHUS JUCUUILIMHBI SBIISTIOTCS OCBOEHHE KITFOUEBBIX MOHSATHH,
BOIIPOCOB ~ TEOpHU  TUPQPEpeHIMATGHBIX ~ YpaBHEHHI,  IOCTAaHOBOK  3ajiad,
dbopmynupyembIx B Buze JuddepeHInanbHbIX ypaBHEHUH, aHATMTUYECKUX METOJIOB
pEleHuUs U KAYeCTBEHHOTO UCCIIEIOBAHUSL.

2. MecTo tucuuniMHbl B cTpykType OOII

JlaHHas AUCIUIUTMHA OTHOCHTCS K pazaeny «MaremaTtudeckuiny 00s3aTeTbHON
yactu bioka 1.

JlucuurimHa HAXOAWTCS B JIOTMYECKOM M COAEPKATEIBHO-METOINYECKON
B3aMMOCBSI3M M TpeOYyeT 3HAaHWM M yMEHWH, (QOPMHUPYEMBIX B PE3yJIbTaTe OCBOCHHS
IIIKOJIBHOM TTPOTPaMMBI, alTeOphbl, MATEMAaTHUECKOTO aHAIN3a

HucuuminHa HeoOXoAuMa Kak TMPEIIIECTBYIOMIAasi, B YaCTHOCTH, JJIA
JVCLIUIUIMH. YPaBHCHUS MaTeMaTHYeCKOH (DM3UKH, YHCIECHHBIE METO/bI, (U3HUKa,
METObI ONTUMM3ALIUHN u HCO, JUCIUILIIMH o YTIIyOJICHUO
obmenpodecCHOHANBHBIX U MPO(HECCHOHAIBHBIX KOMIIETSHIIHH.

3. 00beM AUCHHMIUIMHBI: 8 3aUeTHBIX eAWHUIL, 288 akaJeMHYECKHX YacoB, B TOM
qyucse:

KOHTAKTHAsl ayAuTOpHasi padora: Jyekuuu 62 wyaca, B T.4 MNpaKTHYECKas
MOATOTOBKA 4 4Yaca, TpaKTHUYECKHWE 3aHATHS 62 dYaca, B T.4 MpaKTHUYECKas
MIOJITOTOBKA 2 Jaca,

KOHTAKTHAsi BHeayJAUTOPHasi padoTa: KOHTPOJIb CaMOCTOSTEIbHON padoter 10
4acoB, B TOM 4ucJe KypcoBas padota 10 yacos;

camocrositeibHas padora: 154 yaca, B ToM ynciie KOHTpOJb /4 yaca.

4. IlnaHupyemble pe3yJbTaThbl O0y4YeHHUsI N0 JAUCHUILINHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMbI

[Inanupyembie pesynbtatel | [Inanupyemble  pesynbTarbl ~ OOy4deHUs 1O
OCBOEHHUSI  00pa3oBaTeNbHOM | JUCLUILTMHE
nporpamMmbel  (hopMupyembie
KOMIIETEHII1H)

OIIK-1 CnocoOeH npuMEeHSIThH
(dyHIaMEeHTaJIbHbIE  3HaHWS,
NOJIyYeHHbIE B 00JacTH
MareMaTH4eckux W (Win)
€CTECTBEHHBIX HayK, u

OIIK-1.1  Ob6napaer
MOJyYeHHBIMA B OO0JacTH MaTeMaTH4YeCKUX W
(MJIM) €CTECTBEHHBIX HAYK

0a30BBIMU  3HAHUSIMH,

OIIK-1.2 Mcnons3yeT 6a30Bbie 3HAHUSI B 00JIACTH

MaTe€MaTH4eCKUX M €CTECTBEHHBIX HAyK B
HCTIOML30BATR X B | mpodeccronanpHoit JNEATENBbHOCTH, BHOCHUT
MpOdecCHOHANbHO HEKOTOPbIE KOPPEKTHUBBI IIPU UX UCIOJIb30BAHUU B
NEATENBHOCTH

npo¢eCCHOHAIILHON JeATEIbHOCTH




OIIK-1.3 [Tpumensier u aJanTupyer
byHIaMEeHTaIbHbIE TIOHSATUS W pPe3yJbTaThbl B
00JIaCTU MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK K

PEILICHUIO 3a1a4 npo¢ecCuOHAIBbHON
JESITEIBHOCTH
OIIK-3 Cmoco6en nmpumensth | OIIK-3.1 3HaeT OCHOBHBICE MAaTEeMAaTHYECKHE
u Moau(pUIMpOBaTh | MOETM B oOiacté  mpodecCHOHATBHOM
MaTEeMaTHUYECKHE MOJENU IS | NeATEeIbHOCTH
pemienuss 3amau B ooOsactu | OIIK-3.2  Ilpumenser u  Moauduuupyer

npodecCHOHaATEHOM
JCATCIIEHOCTH

MaTeMaTUYECKUE MOJCNM [Jisi pelieHUs 3a7ad B
o0nactu mpoeccruoHaNbHOM e TENbHOCTH

OIIK-3.3 O60CHOBaHHO BBIOMpAET, aAANTUPYET U
aHAIM3UPYEeT MaTeMaTU4YeCKue MOJACNUd st
perieHus 3a1a4 npohecCuoOHANIbHON NeATeIbHOCTH
C YYETOM crelpUKH MOCIETHUX

5. ®opMa NMPOMEKYTOUHOH ATTECTAIIMU U CeMeCTP MPOXOKIeHMs: dk3ameH 3, 4
ceMecTp; KypcoBas padota 4 cemecTp.
6. SI3bIK NpenoAaBaHUs: PyCCKHIA

Il. Conep:kanue IMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE IO TeMaM (pa3aeiaMm) ¢
yYKa3aHueM OTBeJeHHOr0 HA HUX KOJMYECTBA AKAJeMHYECKMX 4YacOB M BHJIOB
YUeOHBbIX 3aHATUH

VYyebnas  mporpamma  — | Becer | Konraktnas pabora CamocTt
HAaUMEHOBAHUE pa3JeioB U | O KonTtp | nekuun IIpakTnu | oATens
TEeM (uac. | OP ecKue Has
) camoc 3AHATUA | 5aGora,
Toite B TOM
JILHOU qycIe
pabor E = | KOHTPO
bl (B i = | e
TOM u
qmcIIe § S (1ac)
Kypco o g
Bas - =l 5
a) m| A E| a|MAHF
3 cemecTp
l. Huddepenunansueie | 0 0 0 |0 0 |0 0
ypaBHEeHHs 1-ro nopsaka
1.1. Huddepenunanbubie 0
YpaBHEHUS nepBoro | 47 10 |0 10 27
nopsiJiKa




1.2. MaremaTuueckas
dbopmMyIUpoBKa u 4 15
npumeHenue  OHAY B |21 4 2 |2
pENIeHNH 3a7a4
1.3. Nurerpansubie | 19 4 10 4 |0 11
KpUBBIC.
1.4. Pemenne ypaBHeHUi | 29 6 |0 6 |0 17
TTOHIKCHHUEM TOPSIIKA.
2. YpaBHEHHs n-To mopsinka | 28 6 |0 8 |0 14
HToro cemecrtp: 144 30 |0 30 |0 84
4 cemecTp
2. YpaBHeHus n-ro nopsiaka | 39 5 6 |0 6 |0 22
3. Cucrembl ypaBHEHHI 59 9) 14 |0 14 |0 26
4. Bompocsl KaueCTBEHHOU 0
teopun O1Y 46 12 |0 12 22
Hroro cemectp: 144 110 32 |0 32 |0 70
HTroro: 288 |10 62 |4 62 |2 154

IIporpamma ocBoeHUs1 Y4eOHOI TUCHUTIAHBI
Tema 1. [ludpdepennmansabie ypaBHeHuUs 1-ro mopsiaka

1.1. JuddepeHuunanbable ypaBHEHHsS MEPBOrO TMOPAIKA, pPa3pelICHHBIE
OTHOCUTEIBHO  MpOM3BOAHOW. OcCHOBHBIE MNOHATHA: AU depeHInanbsHoe
ypaBHEHHE, ypaBHEeHUE B IuddepeHnnanax, odiiee penieHrue, 4aCTHOE PEeIleHHE,
oOIuii MHTErpaji, 4yacTHOe pemieHue, 3aaadya Komm, pemenue 3amaun Komm.
Pemenue O/Y u ypaBHeHuil B tupepeHnmanax: ypaBHEHUE C pa3AesIlOIUMUCS
nepemeHHbIMU (51, 54) u ypaBHeHus, cBojsiuecs K HUM (62); OAHOPOIHBIE
ypaBHenust (101, 108) u cBogsmmecs k Hum (118); nuneitnsie ypaBaenus (140,
146, 139), ypaBuenue bepuymnu (151), Pukkatu (167, 168); ypaBHeHHE B MOTHBIX
mupdepennuanax  (186),  HHTErpUPYIOMUIA  MHOXUTENIb,  HaXOXIECHUE
UHTETpUpyroniero MHoxurtens. Meton 3amenbl  (161-163) u  BbieneHus
muddepennuana (206). Pemenue 3anay Komm (53, 56).

1.2. Marematudeckas dopmynupoBka u npumeHenue O/[Y B pemenun 3amau
(reoMeTpuuecKuX, (PU3MUECKHX, SKOHOMUYECKUX, IKOJOTHYECKUX, Jp.): 3aKOH
WU3MEHEHUs! cPOPMYJIMPOBAH B YCIOBUU 33Ja4M U JIaHbI YCIOBUS AJI1 HAXOXKACHUS
ko3 dunmenTos (80, 82, 85, 87, nekuoHHbIe); BBIBOA ypaBHeHul (77-79, 91-92);
reoMmerpuyeckue 3anayu (71-76); ypaBuenue nsuxkenus Horotona (90).

1.3. WnrerpanpHble KpuBble. [locTpoeHHe HMHTErpajbHBIX KPUBBIX METOJOM
W30KJIMH, T€OMETpUYEeCcKas HHTeprpeTanus ycioBus Komm u pemieHus 3anayu
Komm (2, 5).

Teopema cyliecTBOBaHUS M €IUHCTBEHHOCTH pemieHuid 3amaun  Komm
ypaBHeHus mniepBoro mopsaka. CooTBercTBue pemeHus 3aaaud  Komm u
WHTETPAILHOTO ypaBHEHUs. MeTon mocneaoBaTeNnbHBIX NpuOmmkennii [Tukapa

(223 a, 6).



1.4. PewieHne ypaBHEHUI NOHWKEHUEM NOpsiika. (453, 424, 445, 455, 485).
YpaBHEeHUs, HE pa3pellieHHbIE OTHOCUTEIBHO MPOM3BOAHOU. (251, 267, 271).
OcoOvle pemienus (242, 244)

Tema 2. YpaBHEHHS n-TO MOPAIKA

VYpaBaenus n-ro nopsanka. TCE. JIuHeilHasg 3aBUCUMOCTh U HE3aBUCHUMOCTH
GyHKUMNA: OINpeJeNieHre, TEOPEMbI, HCCIEIOBAHUE 110 ONPENENEHUI0 U C
UCIIOJB30BaHUEM omnpenenutenss Bponckoro (652, 644, 648, 662). ®CP,
Haxoxaenue OCP, noctpoenue ob1Iero pemeHus 0IHOPOJHOTO ypaBHeHus (511,
515, 518, 524, 530). OOwee pemeHne HEOJHOPOAHBIX ypaBHeHUW. HaxoxaeHue
YaCTHOIO PEILICHHSA: METOJl BapualWH IMPOU3BOJBHBIX IMOCTOSHHBIX (576, 578),
METO/JI HEeOIpeneIeHHbIX KO3()(PUIMEHTOB U MpHUHIHN cyneprno3uimu (533, 538,
535, 543). IloctanoBka u pemienue 3agauu Komu (582).

KpaeBbie 3amaun. @Dynkuumss ['puna. Pemenwe kpaeBod 3agauu  Jyis
HEOJHOPOJIHOTO ypaBHeHUs (764, 767).

Tema 3. Cuctemsbl ypaBHEHUIN

Ceenenue 3amaun Komm ypaBHeHus k 3amade Komm cucremsl (585, 587).
Ceenenune 3agaun Komu cucrems! k 3amade Komm ypaBaenus (828, 829, x(0)=0,
y(0)=0). Haxoxnenue ®CP, obmiero pemienusi, pemeHus 3aaaun Komm cucremsl
(YpaBHEHHsI) CBEICHHMEM K COOTBETCTBYIOIIEH 3ajiaue Jisl YpaBHEHUs (CHCTEMBbI)
(831, 833, x(0)=0, y(0)=0; 585, 587).

JImneninble cucrtembl n-ro nopsanka. TCE. JluHeliHas 3aBUCMMOCTH U
HE3aBUCUMOCTh BEKTOP-QYHKIMI: OIpeeieHue, TEOPEMBbI, HUCCIEIOBAaHUE IO
ONPEAEIICHUIO U C UCIIOJB30BaHueEM onpenenutens Bpornckoro. @®CP, HaxoxneHue
®CP, noctpoeHue o0IIero peuieHus: ogHopoaHoM cuctemsbl (828, 829, 831, 800,
801, 805, 808). OOmiee pemieHre HEOTHOPOAHBIX ypaBHeHHMH. HaxoxaeHue
YaCTHOTO PEIIEHUs: METOJ| Baphalliy IPOU3BOJIBHBIX MOCTOSHHBIX (846, 847),
METO/1 HEOIPeAeIEHHBIX KOA(PPUIIMEHTOB ¥ MPUHIIUTI cyniepro3uiiuu (828, 833).

MarpudHasi OSKCIOHEHTA: HaXO0XXJIEHHE, CBOWCTBA, TOCTPOEHUE OOIIETro
peuieHus, pemieHus 3aaaun Komm ¢ MCMOIb30BaHMEM MATPUYHOM SKCIOHEHTHI

(828, 867, 868).

Tema 4. Bonipocsl kauecTBeHHOM Teopun OY

ABTOHOMHBIE cucteMbl. ®da3oBoe MPOCTPAHCTBO, (Pa30BblE TPACKTOPHH.
CaoiicTBa pemieHud auHaMuueckux cucteM. Kraccudukamusi ocoObIX TOUEK,
nocTpoeHue (ha3oBbIX TPACKTOPUI JTUHEHHBIX OJTHOPOJHBIX CUCTEM 2-TO TOPAJIKA C
MOCTOSTHHBIMU JIEUCTBUTEIbHBIMU KO3 dunmentamu (971, 974, 967, 973, 975,
977). HaxoxJeHne U HccieoBaHue OCOOBIX TOoueK HenuHeWHbIXx cucteMm (1028,
1025).

YCTOWYMBOCTh U ACUMNTOTHYECKAs YCTOMYMBOCTH PELICHWM IO JIAmyHOBY.
Omnpenencuue, wuccienoBanue mo onpeaencuuto (881[a, B], 882, 890, 891).
CBeneHue  UCCIEOBaHMS HAa  yCTOMYHMBOCTH  HEHYJEBOIO  PEIIECHUS K
uccinenoBanuio HyseBoro pemenus (913, 914). MccnenoBanre Ha yCTOMYMBOCTD
M0 TEepPBOMY MNPHUOIUKEHUIO: HAXOXJEHHWE W HCCIIEIOBaHWE HA YCTOWYUBOCTH



nosiokeHuit paBHoBecus (916-918; 907-909). IlpomsBoaHas B CHIy CHUCTEMBI,
dbyukius JlsmyHnosa, Teopemsl JIssmyHoBa u Yeraesa (924, 923).

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyeOnas Bup 3ansaTHs OO0pa3oBarenbHbIE TEXHOJIOTHU
nmporpamma —
HAaUMEHOBaHUE
pa3zieNoB U TEM
1. Jlexuun, 1. U3noxeHHe  TEOPETHYECKOTO
HuddepeHunanbHbl | MPAKTUYECKUE MaTepuaa
€ ypaBHeHHUs 1-To | 3aHATHS 2. Pemenue 3anau
nopsjika
2. VYpaBHenus n-ro | Jlekuuu, 1. H3zmoxeHue  TEOPETUUYECKOTO
nopsiiKa MPAKTHYECKUE Marepuala

3aHATHA 2. Penrenue 3amau
3. Cucrewmsl | JIekuuu, 1. MW3noxeHue  TEOPETUUECKOTO
YpaBHEHHI MPAKTHYECKUE Marepuala

3aHATHA 2. Penrenue 3amau
4. Bonpocsr | JIekuun, 1. HznoxeHue  TEOPETUUECKOTO
KaueCTBEHHOMU MPaKTUYECKUE MaTepuaa
Teopun OLY 3aHATHS 2. Pemenue 3amau

[IpenonaBanue y4eOHOW NMCIMIUIMHBI CTPOUTCS HA COYETAHUM JICKIIUM,
MPAKTUYECKUX 3aHATHI U Pa3TUYHBIX (DOPM CaMOCTOSITEIbHON pabOThI CTYIEHTOB.
B nporecce ocBoeHMS TUCIMIUIMHBI UCTIONB3YIOTCS CIENyIoNue 00pa3oBaTeIbHbIE
TEXHOJIOTHUH, CIMOCOOBI W METOAbl (POPMUPOBAHUS KOMIIETCHIIMI: TpPaJAUIIMOHHBIC
JEKUWUHW, TPAKTUYECKHUE 3aHATHS B  JIHAJOTOBOM  PEXKHUME, BBINOJIHEHUE
WHJMBUAYAJbHBIX 33JIaHUI B paMKaX CaMOCTOSATEIbHON paOOThI.

JucuumiiHa  NpeaycMaTpPUBAEeT  BBINOJHEHHWE  KOHTPOJIBHBIX — paloT,
MUCHbMEHHBIX JOMAIIHUX 3aJaHUM.

IV. Onenounble MaTepuasbl JAJs1 NMPOBeAeHUs] TeKylledH M NMPOMEeKYTOYHOI
arrecTauuu

OIIK-1 CrnocobeH mnpuMeHsTh (yHIaMEHTANbHbIE 3HAHUSA, TOJIYYCHHbIE B
o0nacTh MaTeMaTHUYeCKWX U (WJIM) €CTeCTBEHHBIX HAayK, M HCIIOJIb30BaThb HUX B
npohecCHOHATBHOM e TENbHOCTH

OIIK-1.1 COOGnagaer 0a30BBIMH 3HAHUSAMH, TOJYYEHHBIMU B  0O0JacTH
MaTEMaTUYECKUX U (WJIM) ECTECTBEHHBIX HAYK



1. Ha3Batp 0oOmuii BUA KJIACCUYECKHX MHTETPUPYEMBIX AU(PepeHInanbHbIX
YPaBHCHUU.

2. CdopmynupoBaTh METOABl HAXOXJEHUA PELIEHUS OJHOPOJHOTO
ypaBHEHUSI.

3. ChopmynupoBath omnpeneneHue, Metojbl HaxoxaeHus OCP nuHeHbIX
ypaBHEHUH N-ro MopsjaKa.

4. CdopmynupoBaTb METOAbl HAaXOXACHHUS YACTHOTO PELICHUs JIMHEHHBIX
YPaBHEHHUU N-TO MOPsAJIKA.

5. CdopmynupoBaTth omnpeneneHue, Meroabrl HaxoxaeHus DCP cucrem
JIMHEWHBIX YPaBHEHUH N-TO MOPSAIKA.

6. CdopMymupoBaTh METOIBI HAXOXKICHHS YAaCTHOTO PEIICHUS CHUCTEM
JIMHEWHBIX YPAaBHEHUN N-TO MOPSAIKA.

Crnioco6 npoBeieHHs — MMCbMEHHBIN.

Kpurepun ouieHBaHuUs:
JlaH npaBWIIbHBINA Pa3BEPHYTHIA OTBET — 2 Oalla;
OTBeT cOoIepKUT HETOUHOCTH — | Oa.
OtBert He gaH — 0 6amIoB.

OIIK-1.2 Hcmonws3yer 0a30Bble 3HAHMS B 00JacTH MaTeMaTUYeCKUX U
€CTEeCTBEHHBIX HAyK B MNPO(ECCHOHATBLHON JEATeIBHOCTH, BHOCHUT HEKOTOpHIC
KOPPEKTHUBHI TIPU WX MCTIOJIB30BaHUH B TIPO(HECCHOHATBLHOM IeATeTLHOCTH.

1.Onpenenuts TUN U PEIINTh YPABHEHUS

1.1) y'=2y’sin(2x—4), y(2) =1,
1.2) y'=(y+3x+2) -3,

13) y'=2 y_ 4,  (pemmTh KaK OJHOPOHOE)
X

14)y:2¥—4, y()=4.
2. Haittu @CP ypaBHeHH
2.1) y"+5y' +4y =0
2.2) y"-10y'+25y =0
2.3) y'—8y'+25y =0
3. Bemmcats Bua gacTHOTO pemenus Y’ —7Yy = f(X) ¢ HeomHOpOAHOCTHIO

BUA
3.1) f(x)=(4x* +7)”
3.2) f(x)=3e"

3.3) f(x)=4xe™ cos(7x).
4. Haittu ®CP, o01iee peieHne CUCTEMBI



x’_—12x 0

| T + 2t
y 2 -1y e
Crioco6 mpoBeeHNS — MMCbMEHHBIN.
Kputepun onieHBaHUS:
3ajaHue BBITIOJIHEHO MOJHOCTRIO — 10 0aymIos.
3ajaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrInonHeHb! OTAeIbHBIE 3JIEMEHTHI — OT 1 10 3 0aJlIoB.
3aganue He BeITOIHEHO — 0 OaIoB

OIIK-1.3 [Ipumensier u agantupyer GyHAaMEHTAIbHbIC TTOHITHS U PE3yJIbTATHI B
o0acTH MaTeMaTHYECKUX W E€CTECTBCHHBIX HAyK K PEIICHWIO  3aaad
npodeCCUOHATIBHON JIEATEIIbBHOCTH

1. Pemmnts 3amauy Komu cucteMsl
X1 [0 —4]x] [0 x(0)] [0

, = =+ , =
v |4 0 |y| |-1 y(0)| |0
2. Tloctpouth (ha3o0BbIN MOPTPET AMHAMUYECKOW cHCTeMbl. VccnemoBaTh Ha
YCTOMYUBOCTD CTALIMOHAPHOE PELIEHNE CUCTEMBI
X 0 2|x

y] [2 O]y

Kpurepun oneHnnBanus:
3ajaHue BBHITIOJIHEHO MOJHOCTEIO — 10 0aymios.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 110 9 0asios.
BrInonHeHb! OTAEIbHBIE JIEMEHTHI — OT 1 10 3 0aJlIos.
3amanue He BhIToIHEHO — 0 OaIoB

OIIK-3 CnocobeH npuMeHATh U MOAUGUIIUPOBATH MATEMATUUYECKUE MOJIEITH IS
penieHus 3a1a4 B 001act npodeCCUuOHAIBHON e TEILHOCTH

OIIK-3.1 3maer OCHOBHBIE MaTeMaTU4YeCcKHMe MoaeaId B  oOsactu
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH
1. IlpuBecTu mnpumepbl NpeAMETHbIE 3agad Kypca (T€OMETPUUECKUX,
(bU3nYECKUX, SKOHOMHUUECKUX, IKOJIOTUUECKUX, JIp.), cBoasmmxcs k OJ1Y.
2. Kak dopmynupytores 3agaun OJY s ananusza TUHAMUKH CUCTEM, B
KOTOPBIX ONHUCAaH 3aKOH W3MEHEHHUS CKOPOCTH M3y4aeMOW BEJIIMYUHBI.
[IpuBecTH mpuUMeEphl TAKUX 3a]1a4.
3. Kak dopmynupyrorcs 3a1aun TMHAMUKA HA OCHOBE YpaBHEHUS JIBUKCHUS
HeroToHa, npuBecTu mpumep.

Cnioco0 mpoBeieHNS — MUChbMEHHBI.



Kpurepnu onenuBanus:
JlaH nipaBWJIbHBIN pa3BEPHYTHIM OTBET — 2 Oasuia
OTBeET COJIEP)KUT HETOYHOCTH — 1 Gat
OtBeT He naH — 0 6ayuIoB.

OIIK-3.2 [Ipumensier 1 MOaUGUIUPYET MAaTEMAaTUYECKUE MOJENU JJI PEIICHUS
3a7a4 B 00J1aCTH MPOPECCHOHATBHOMN TeITeTbHOCTH
1. CKOpOCTh YBETUYCHHS BEIIMUMHBI BKJIa/Ia TIPOMOPIIMOHATFHA €T0 TeKYIIeH
BenuunHe. CdopmynupoBath 3amady Kommwm w HaWTH 3aKOH W3MEHEHHS
BEJIMUMHBI BKJIaJ1a, €CIIM HadaJbHas BeJMYMHA Obula paBHa N, .

2. KacarenbHass K KpUBOU, NMPOXOJSAIIEN YEpE3 TOUKY y(l):3, IepeceKaeT

npsamyio Y=1 B Touyke c alciuccoil B 2 pasza OoJbIle aOCIUCCh TOYKH
kacanus. Beimucarts 3amauy Komm, HallTh KpUBYIO.

3. CKopOoCTh U3MEHEHHUS TEMIIEPATyPhbl MPOIMOPIMOHAIEHA PA3HOCTU TEKYLIEH
TEMIIepaTypbl Tejla W  TeMIepaTypbl  OKpyXaromed  cpenbl  [*,
CdopmynupoBats 3anauy Komm 11 Hax0KIE€HUS U3MEHEHUS TeMIIepaTyphl
TeJNa, €CJIM HavyaJibHasl TeMIepaTypa paBHa .

4. Teno Hauyano NBWKEHHE B BS3KOWM cpefie 0e3 HayaJlbHOM CKOPOCTH O]
nerctBueM cuiibl TskecTd. ChopmynupoBaTh 3amauy Komm i HaxoxIeHUs
3aKOHA U3MEHEHUS CKOPOCTH.

Cnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kputepuu onieHuBaHus:
3aJ1aHKe BBHITTOJIHEHO IOJIHOCTRIO — 10 0amios.
3ajaHue BBIIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuioB.
BrimmosHeHBI OTAENBHBIE DJIEMEHTHI — OT 1 10 3 0aJUIoB.
3amanue He BeInoiaHeHo — 0 0amios.

OIIK-3.3 O6ocHOBaHHO BHIOMpAET, afanTUPYET W aHAIM3UPYET MaTeMaTUYECKUE
MOJIENIA JJIS pelIeHus 3a7ad NPOPECCHOHATBHON NEATEIFHOCTH C YYeTOM
crienuGUKH MOCISTHUX

1. CxopocCTh UBMEHEHUS TEMITEpaTyphbl MPOMOPIIMOHATFHA PA3HOCTH TEKYIICH
TEMIIEpaTypbl Tella W  TEMIepaTypbl  OKpyXkaromed  cpembr %,
ChopmynupoBats 3amauy Komm st HaX0XIeHUS U3MEHEHUS TeMIIepaTypbl
Tela, CIW HaudajdbHas Temmeparypa paBHa [o. HaliTu 3akoH H3MeHEHUs
TEeMIIepaTyphl TeJa, 1aTh aHAJN3.

2. Teno Hayano ABWXKEHUE B BS3KOM cpelie 0€3 HadallbHOW CKOPOCTH MO
nerictBueM cuiibl TspkecTd. ChopmynupoBath 3a1auy Komm 11 HaxoxaeHus
3aKOHa WM3MEHEHHsI CKOpocTH. HalTh 3aKOH WM3MEHEHUsS CKOPOCTH, IaTh
aHaJIns3.

3. HaiiTu crauuoHapHble pelleHus, MOCTPOUTh JIMHEAPU30BaHHYIO CHUCTEMY,
UCCIIE0BATh TIOJIOKEHUSI PABHOBECHUA: OIPEAEIUTh THI, HCCIENO0BaTh Ha



YCTOMYHBOCTh, HAHECTU PABHOBECHBIE PELICHUS U MOCTPOUTH 3CKHU3 (ha30BOT0
HOPTPETa B UX OKPECTHOCTH

X =(x+16)y -1)
y'=xy

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kpurepun onennBanus:
3aJ1aHKe BBHITTOJIHEHO MOJIHOCTRIO — 10 0amios.
3a/1aHue BBIITOJHEHO YaCTUYHO — OT 4 710 9 6aioB.
BrInonHeHb! OTAeIbHBIE 3JIEMEHTHI — OT 1 10 3 0aJlIoB.
3aganue He BhIIoIHeHO — 0 OaIoB.

V. Y4ebHo-MeTOoANMYecKkoe H HH(POPMAIMOHHOE o0ecTieyeHne TUCHMIITMHbBI
1) Pekomenmyemas mureparypa

OcHoBHas JuTeparypa:

l. Xennep, B. K. OObikHOBeHHbIe muddepeHuaibHble  ypaBHEHUS,
BapUAIMOHHOE HCUUCIECHUE, OCHOBBI CIECIMAIBHBIX (YHKIMNA U HHTETPATBHBIX
ypaBHeHui: yueoHoe nocodue / B. K. Xennep, T. C. benozeposa, M. B. Xennep.
— Casnxr-IlerepOypr: Jlanb, 2022. — 320 c¢. — ISBN 978-5-8114-2592-1. —
Tekct: snextponnsiit // Jlanb : smexkTpoHHO-OMONMMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/210038

2. Tpenorun B.A. OObikHOBeHHbIE IU(pPepeHIaTIbHbIE YPABHEHHS YYEOHUK /
B.A. Tpenorun. - M.: ®usmariut, 2009. - 312 c. - ISBN 978-5-9221-1063-1;
[DNEeKTpOHHBII pecypc]. - Pexum JIOCTyIa:
http://biblioclub.ru/index.php?page=book&id=82614

3. bubukos, 0. H. Kypc 00bIkHOBEHHBIX AH((PepeHIUANTbHBIX YpPaBHEHHIA:
yaeoHoe mocobue / FO. H. bubukoB. — 2-e¢ m3x., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 304 c. — ISBN 978-5-8114-1176-4. — Tekcr: 3neKTpOHHBIH //
Jlanb: AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/210617

JlonoJIHUTeIbHAS JIUTEPaTypa:

1.Pri6akoB K.A. OGbikHOBEHHbIE U] PepeHIalbHbIE YPABHEHUS: IPAKTUUYECKUN
Kypc: yueoHoe nocobue / K.A. Peibakos, A.C. fAxumona, A.B. [lantenees. - M.:
Jloroc, 2010. - 384 c. - (HoBas ynuBepcuterckas Oubmauoteka). - ISBN 978-5-
98704-465-0; [DJIEKTPOHHBII pecypc]. - Pe-xum JOCTyIa:
http://biblioclub.ru/index.php?page=book&id=84753

2.AcramoBa W.B. Tlpaktukym mo kypcy «JluddepeHimanbabie ypaBHEHUSNY:
yueOHoe mnocobue / WU.B. Acramona, B.A. Hukumkun. - M.: EBpaszuiickuii


https://e.lanbook.com/book/210038
http://biblioclub.ru/index.php?page=book&id=82614
https://e.lanbook.com/book/210617
http://biblioclub.ru/index.php?page=book&id=84753

OTKpBITEIN HHCTUTYT, 2011. - 96 c¢. - ISBN 978-5-374-00488-5; [DnexTpoHHBIN
pecypc]. - Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=90289

2) [IporpammMHoOe obOecIicucHIE

KoMunbrorepHbii
kuOepHeTHKH Ne 40

RJIaccC

(pakyabTeTa

npmc.ﬂazmoﬁ MaTEMaTHKH H

(170002, TBepckas 00J1., r.TBepb, CagoBblii mepeyJiok, 1.35)

Adobe Acrobat Reader DC -

. OecCILIaTHO
Russian
Apache Tomcat 8.0.27 OecIIaTHO

Cadence SPB/OrCAD 16.6

['ocymapCTBEHHBIM KOHTPAaKT Ha IOCTaBKY
JULEH3UOHHBIX IPOrPaMMHBIX HPOIYKTOB
103 - I'K/09 ot 15.06.2009

GlassFish  Server Open Source SecILIatiio
Edition 4.1.1

Google Chrome OecriaTHO
Java SE Development Kit 8 Update SeCIIATHO
45 (64-bit)

JetBrains PyCharm  Community ecILIatio
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIIaTHO
Kaspersky Endpoint Security 10 mis | Akt Ha mepemady mnpaB  [IKS545 ot
Windows 16.12.2022
Lazarus 1.4.0 OecILIaTHO

Mathcad 15 M010

Akt npenoctasnenus npas MMC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenocrasiienus npas Ne Us000311 ot
25.09.2012

MHoro¢yHKIHMOHATBHBIHI

penaktop ONLYOFFICE Gecrinata | 6ecriaTHO

oe I1O

OC Linux Ubuntu 6ecrmataoe ITO | 6ecruiatHo

MiKTeX 2.9 OecIuiaTHO

MSXML 4.0 SP2 Parser and SDK OecrIaTHO

NetBeans IDE 8.0.2 OecIIaTHO

NetBeans IDE 8.2 OecIIaTHO

Notepad++ OecIIaTHO

Oracle VM VirtualBox 5.0.2 OeCIUIaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢

Origin 8.1 5r2 3A0 «CodtJlaita Tpeitay
Python 3.1 pygame-1.9.1 OecraTHO

Python 3.4 numpy-1.9.2 OecruraTHO



http://biblioclub.ru/index.php?page=book&id=90289

Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-

bit) OecruraTHo
WCF RIA Services V1.0 SP2 OecraTHO
WinDjView 2.1 OecruraTHoO
R Studio OecIIaTHO
Anaconda3 2019.07 (Python 3.7.3 SecIIatiio
64-bit)

3) CoBpeMeHHbIC TPOQeCcCHOHATbHBIC 0a3bl JaAHHBIX U UH()OPMAIMOHHBIC CIIPABOYHBIC
CHUCTCMBbI

1. 9bC «ZNANIUM.COM» www.znanium.com;

2. DBC «YHuBepcuterckas oubnmuoTeka onnaia»https://biblioclub.ru/;

3. DBC «Jlanby» http://e.lanbook.com.
4) [epedeHb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT»,
HEOOXOIUMBIX 11 OCBOEHUS JUCITATUINHEI

Bupryanenas oOpasosarenbhast cpea TBI'Y (http://moodle.tversu.ru)

Hayunas 6ubmmorexa TI'Y (http:/library.tversu.ru)

V1. MeToanuyeckue MaTepHaJibl VI 00y4aIOIIMXCsl 110 OCBOEHHIO TUCIUTLTHHBI

MakcumanbHasi cymma OaJlJIoOB 1O Y4eOHOW MUCHUIUIMHE, 3aKaHYMBAIOLIEHCS
HK3aMEHOM, M0 uToraM cemecrpa cocrtasiger 60 GamioB (30 GamwnoB - 1-i
MOyJib 1 30 6aJIIOB - 2- MOJTYJIB).

OGyuaromemycsi, HaOpaBmiemy 40-54 Oamia, Tpu TOABEIECHUM HTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATHH 110 JUCHUIUIMHE) B PEUTUHTOBOM BEIOMOCTH
yueTa yCIeBaeMOCTH M 3a4eTHOW KHIDKKE MOKET OBITh BBICTABIIEHA OIICHKA
«yIOBIETBOPUTEIILHOM.

OGyuaromeMmycsi, HaOpaBiiemy S55-57 06aioB, NMpU TOABEIECHUM HUTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHSATHM MO JWCLUUIUIMHE) B rpade pedTUHIOBOU
BeIOMOCTH ydeTra ycneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
n00aBiieHO 15 6aiyioB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OIIEHKA «XOPOIIIOY.

OOGyuarorieMycsi, HaOpaBmemy 58—60 OamioB, NpU TMOABEISHUH HUTOTOB
cemMecTpa (Ha TMOCIHEAHEM 3aHITHH 1O IUCHUILIMHE) B rpade peHTHHTOBOU
BeIOMOCTH y4deTra ycrneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
no0aByieHO 27 6ajIoB U BBICTABJIEHA DK3aMEHAIMOHHAS OIICHKA «OTJIMYHO». B
KaKUX-TMOO UWHBIX ClydasXx Jo0OaBlieHUWE TMPEMUATBHBIX OaJlJIoOB  HE
JIOTTYCKaEeTCsl.

OO6yuaronuiicsi, HabpapHii 10 39 0aNI0B BKIFOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenenvie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJaBaTENIEM U
MOKET KOPPEKTUPOBATHCH.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

B xaxxmom cemecTpe IpoBOASTCS 3 KOHTPOJIBHBIX MeponpusiTus: (1-if MomyIb)
pelleHre WHIUBUAYaJIbHBIX 3aJaHUi, KOHTpOJbHas, (2-i MOIyNb) peIIeHUE
WH/IMBUIYAJIbHBIX 33JJaHUI, KOHTPOJIbHAs, (3) IK3aMeH.

Pacnpenenenne 6ammos: 30/30/40.

B 4 cemecTpe npenycMoTtpena kypcosas padora (100 6amios).

TunoBble 3agaHus sl NPAKTHYECKUX 3aHATHIN, AOMALIHEHd PadOTbI U
PEUTHHIOBOI'0 KOHTPOJIS

Tema 1. luddepennnanbabie ypaBHeHuUs 1-ro mopsaka

1.1. Pemeane O/[Y u ypaBHenuit B muddepenmuanax: 51, 54; 62; 101, 108;
118; 140, 146, 139; 151, 167, 168; 186. Metoxn 3amensl (161-163) u BbIIETCHUS
muddepennuana (206). Pemenue 3anay Kommu (53, 56).

1.2. MaremaTtuueckas popmynupoBka u npumenenne OJ[Y B pemienuun 3amau:
80, 82, 85, 87; 77-79, 91-92; 71-76; 90.

1.3. IlocTpoeHue UHTETPATBHBIX KPUBBIX METOJOM HM30KJIMH: 2, 5.

1.4. Pemenue ypaBHeHHM MOHMWKeHUEM mnopsiaka. (453, 424, 445, 455, 485).
Peuienne ypaBHEHUI, HE pa3peUIEHHBIX OTHOCHUTENIBHO MPOU3BOAHOMN: 251, 267,
271. Ocobnie petienus (242, 244)

Tema 2. YpaBHeHusa n-ro nopsaka. JInHelHas 3aBUCUMOCTb U HE3aBUCUMOCTh
byukuit: 652, 644, 648, 662. Haxoxaenue ®CP, mocTpoeHue oOIIEero peiieHus
oaHoponHoro ypasHenus: 511, 515, 518, 524, 530. HaxoxaeHue YacTHOTO
pElIeHHs: METOJ BapHali NPOU3BOJIBHBIX NOCTOSHHBIX (576, 578), meron
HEOMpeAeNeHHBIX KOdPPUIMEHTOB W mpuHIMN cyneprnosuimn (533, 538, 535,
543). IToctanoBka u peuienue 3agauu Komwu (582).

Tema 3. Cucremsl ypaBHeHuid. CBeaenue 3agaun Ko ypaBHeHUs K 3a1aye
Komm cuctemnr (585, 587). Ceenenne 3amaun Komm cucremsl K 3amade Komm
ypaBuenus (828, 829, x(0)=0, y(0)=0). Merox uckmrouenuii: 831, 833, x(0)=0,
y(0)=0; 585, 587. Haxoxnenue ®CP, obmiero permieHus OJIHOPOJTHOM CHUCTEMBI
828, 829, 831, 800, 801, 805, 808. HaxokIeHHe 4YACTHOIO PEUICHUS: METO/I
BapUALIMU TPOU3BOJIBHBIX MOCTOSIHHBIX (846, 847), meTonm HeoONmpeaeNIeHHbIX
kod(pdunreHToB u npuHuun cynepno3unuu (828, 833). MaTtpuuHas SKCIIOHEHTA
828, 867, 868.

Tema 4. Bonipocsl kauecTBeHHOM Teopun OY

Kinaccuduxanuys ocoObIX TOUEK, MOCTPOCHUE (PA30BBIX TPACKTOPUN JTMHEHHBIX
OJHOPOJHBIX cucteM: 971, 974, 967, 973, 975, 977. HaxoxaeHue u uccieioBaHue
0CcOOBIX TOueK HenuHeWHsix cucteM (1028, 1025). VYcrolhuuBocTh U
ACUMIITOTHYECKAsl YCTOMYMBOCTH pemeHud 1o JlsnynoBy. HMccnepmoBanue 1o
onpenenennto: 881[a, B], 882, 890, 891; mo mepBomy mpubmmkenuto: 913, 914,
916-918; 907-909), Teopema Jlsmynosa (924, 923).

OneHouHblie CpeacTBa VISl TEKYHIECI0 KOHTPOJIA VIS CAMOIIOATOTOBKHA



1) Onpeaenuts Tun. Pemute ypaBHenue (3agauy Kommn).
1.1) y'=2e™", y(-2) =1
1.2) y'=2y’sin(2x—4), y(2)=1

1.3 QZXJFL);
dx x 2(y/x) -5

14) y'=(y+3x+2) -3
15) y'= 2 _ 4, y(@) =4 (pemmnTh KaK JUHECHHOE U KaK OJHOPOIHOE)
X

1.6) y'=-3y+e"y’.
2). IlocTpouts MHTErpaNbHBIC KpUBBIE Y =2y —1 METOAOM H30KIWH. BeienuTs

pemenmue 3amaun Komn y(1) = —2

3) KacarenbHasg K KpUBOW, NPOXOIAIIEH Yepe3 TOUKY y(l):3, IepeceKaeT

npsamMyro y=1 B Touke ¢ abcuuccoil B 2 pa3a 0oJjblle aOCIUCChl TOUYKM KacaHUs.
Beimmcate 3amady Komm, HalTh KpUBYIO.

4) CxopocThb yBEJIMYEHHS BEJIWYMHBI BKIIaJla MPOMOPLHMOHAIbHA €ro TEeKyIen
BennunHe. ChopMynupoBats 3a1ady Ko u HailTH 3aKOH U3MEHEHUS! BEIUYUHBI
BKJIaJla, €CJIM HayaJIbHas BeJIU4KUHA Obl1a paBHa N, .

5) Pemmth ypaBHEHHE TIOHMKEHUEM MOpsiika Xy" =y".
6) YpaBHEeHHE, HE pa3pelICHHOS OTHOCUTEIHHO MPOW3BOIHOM, PEIITUTh BBEJCHHUEM
napamerpa Y = —Xy' + 4\/V
7) Haiitu ®CP (nokasaTh), BbIIIACATH 0011I€€ PEIICHUE YPaBHEHUN:
7.1) y"+5y' +4y =0,
7.2) y"—10y'+25y =0,
7.3) y'—8y'+25y=0.

8) KakoB obmmit Buj pemenus B MHK nams ypamemms y' -7y = f(x) c

HCOAHOPOIHOCTBIO
8.1) f(x)=(4x*+7)e>,
8.2) f(x)=3e",

8.3) f(x)=4xe” cos(7x).
9) Jlnst ypaBHeHus " — 7y’ =14
9.1) Haiitu ®PC, BbIHCATB Yoo,

9.2) Haiitu y,, ucnionns3yss MHK.



9.3) Haiitu o6miee (qactHoe) pemienue ypasHenust MBIIII.

9.4) Permuts 3a1aqy Ko ¢ yemosusamu Komu y(0)=0, y’(0)=0.

10) HaiiTu oOuiee permeHne MeTo10M UCKITFOUEHHUS

ol Al

11) dnst cuctemsl 1 3agaun Kot

e STHE Bl
y] 4 oly] [~ Ly0) [o
11.1) Marpuuno Haiitu @CP (060cHOBATS).
11.2) Haiitu pemenrie MBIIII.

11.3) Haiitu yactHoe pemenne MHK.

11.4) Beinucats o01iiee penieHue.

11.5) Haiitu u BbIucaTh peuienue 3aaaun Komm.

12) IToctpouTts (pa3oBbIi TOPTPET cUCcTEMBI. McciaenoBaTh Ha yCTOMYHUBOCTD

5 o)

13) Haiitmu crauvoHapHble peUIeHUs, MOCTPOUTH JMHEAPU30BAHHYIO CHCTEMY,
WCCIIE0BATh IIOJIOKEHUS PABHOBECHUS: ONPEACIIMTh THUI, MCCIENAOBaTh Ha
YCTOMYMBOCTh, HAHECTU PABHOBECHBIE PEIIEHUS M IMOCTPOUTH 3CKU3 (Pa30BOT0
IIOPTPETA B UX OKPECTHOCTH

X' =(x+16)y-1)
y'=xy

O1eHOoYHBbIE CPeICTBA PEHTHHIOBOI0 KOHTPOJIS

3 cemecTp.

1. NuuBuAyaibHOE KOHTPOJIBHOE 3a/IaHUE.

Tema: Jlubdepenuaibuble ypaBHEHHUS IEPBOTO TMOPSAKAa M METOJbI HX
pelieHus.

enb: npoBepka 3HaHus U yMmeHus pemars OY 1-ro nopsiaka.

TumnoBoii BapuanT padotsl: 54, 108, 136, 186, 408.

[Tpumepst 3amau, 3agauu JUIsl CaMmMoOCTOsITENbHOU moAaroTtoBku: 301-420 c6.
3agaqy A.d. dununnosa.

2. KonTtponbsHas pabora.

TemaTuka 3amau:
1. Pemenue ypaBHEHHUI, HE pa3pelIEeHHBIX OTHOCUTEIBHO IPOU3BOIHOM.
2. Pemenne ypaBHEHHI NOHM>KEHUEM MTOPSAIKA.



3aaun ISl CaMOCTOSATEIBbHON TOAToTOBKU: 1) 267 — 286; 2) 421-500.
Tunosoit Bapuant: 1) 267; 2) 449 u3 c0. 3anau A.®D. Oununmnoga.

4 cemecTp

1. UnauBuayanbHOe KOHTPOJIBHOE 3aaHue

Tema: Pemienue cucteM ypaBHEHUM.

TumnoBoit BapuaHT 3amanus: s 3amanHON cucTeMbl (826-845), HaliTu ol1ee
petenre MetoioM uckitouenus; @CP, ol1iiee pelieHre 0THOPOAHOTO YPaBHEHUS,
YacTHOE pEIICHHE METOAOM HEOMpEeACNCHHBIX KOA(P(UIIUCHTOB; YacTHOE
pelieHre METOAOM BapHalliyd MPOU3BOJIBHBIX ITOCTOSHHBIX; BBIMUCATh OOIEee
pelieHre, HaWTH penieHue 3aaaur Komw; ajis MaTpuilbl IOCTPOUTh MATPUUYHYIO
HKCIIOHEHTY.

2. KontponbHas padoTa.

TemaTuka 3amau:
1. HaxoxaeHue MAaTpUYHOM OKCIIOHEHTHI, 3allUCh PpEIICHUS C €€
UCIIOJIb30BAaHUEM
2. Knaccudukanus u noctpoerue (pa3oBbIX MOPTPETOB JTUHEHHBIX CUCTEM 2-
o Mopsi/iKa.

TunoBoii BapuaHT KOHTpoJIbHOM: 1) 826; 2) 973

3amaun s moAroToBKu: 1) 826-845; 2) 971 — 978.

IIpuMepHBIH CNHCOK BONPOCOB MPOrPAMMBbI JK3aMeHAa ISl CAMOCTOSITEIbHOU
MOJTrOTOBKHU: C(HOPMYJTMPOBaH B NpOrpaMMe IUCLHMIDIMHBI B paszzgene |l yueOHoro
wiaHa. B 3 cemectpe sk3aMeH BKIIIOYaeT TeMsl 1, 2 kypca, B 4 ceMecTpe — TeMsl 2, 3, 4.

Tembl kKypcoBbIX padoT (4 cemectp)

JIOTIOMHUTEIbHO K TeMaM JaéTcs CIUCOK  BOIPOCOB, YTOYHSIONIUX H
KOHKPETU3UPYIOIIMX TpeOOBaHUS W CoJepkaHHWe. BBIMONMHEHHE Npearnonaraet
UCTIOIb30BaHue makera Maple.

[—
.

Hubdepenunanbuple  ypaBHEHUSI TEPBOrO  TOPANKA, pPa3peIICHHbIE
OTHOCHUTEJIBHO ITPOU3BOJHOM.
. YpaBHeHus B nuddepeHunanax.
. YpaBHEHUS C pa3ACSIIONIUMUCS IEPEMEHHBIMUA U YPAaBHEHUSI, CBOASAIIUECS K
HUM
. JIuneiiHble ypaBHEHUS U ypaBHEHUSI, CBOJISIIINECS K HUM.
. YpaBHEeHUs B NONHBIX AU epeHIanax.
. MeToa U30KJINH.
. [lpumenenne O/]Y B peluieHUMM NPUKIATHBIX 3a71a4. (3 WHIUBUIYaTbHBIX
BApUAHTA).
8. Pemenue ypaBHEHMI, JOMYyCKAalIIMX T[OHIXKEHUE mopsaka. (2
WHUBUTyJIbHBIX BapUAHTA)
9. YpaBHeHUs, HE pa3peIlICHHbIE OTHOCUTEIBLHO MTPOU3BOIHOM.

W N

O\ DN B



10. JIuneitHast 3aBUCUMOCTD U HE3aBUCUMOCTH (DYHKIIMIA.

11. ®CP ypaBHeHuii N-ro nopsiaka. (2 MHIUBUAYaJbHBIX BApUAHTA)

12. HaxoxaeHue o011ero pemeHus sl OJHOPOIHbIX YpaBHEHUH N-ro MopsaKa.

13. OO0uiee penieHre HEOJHOPOAHBIX YPaBHEHUH N-T0 MOpsIKa.

14. Meron HeomnpeneneHHbIX KO3(PPUIMEHTOB a1 HAXOXKIEHUS YacCTHOTO
pelIeHUs] HEOJTHOPOAHBIX YPaBHEHUM N-TO MOPSIIKA.

15. Meron HeomnpeneneHHbIX KO3()PUIMEHTOB a1 HAXOKIEHUS YacCTHOTO
pelIeHns] HEOTHOPOJHBIX YPaBHEHUI N-TO MOPSIIKA.

16. JIuHeliHbIE CUCTEMBI I YPaBHEHUS N-TO MOPSAIKA.

17. Meton uCKIIFOUeHUs ISl PELIEHUST CUCTEM N-TO TOPSIIKA.

18. JIuneitable cucteMbl N-ro nopsiaka. ®CP. (3 uHAMBHUIYaIbHBIX BapHaHTA)

19. TIloctpoenme oOmEero pemeHuss HEOTHOPOAHOW  cucTeMbl. (3

VH]JIUBUAYaJIbHBIX BAPUAHTA)
20. MarpuuHas 5KCIIOHEHTA.

VIl. MaTepuanabHo-TeXHUYECKOe o0ecreyeHmne

JlexkimoHHas Ay TUTOPHS

VYuebnas aynuropust No20
(170002, TBepckass o006is., r.TBepp, CanoBblii
nepeyiok, 1.35)

VYuebnas aygutopust Ne205
(170002, TBepckass 006is., r.TBepn, CanoBslii
nepeyiok, 1.35)

VYuebnas ayauropust No7
(170002, Tsepckass o6is., 1.TBepp, CanoBblii
MepeyoK, 11.35)

Habop yuebHoit mebenu,
DKpaH,
IPOEKTOP.

Hab6op yuebHoi1 mebenu,
IKpaH,
IPOEKTOP.

Habop yuebHoit mebenu,
MeJIoBast J0cKa

J171st caMocToATEIbHON pabOThI

[Tomenienue st CaMOCTOSTENbHON pabOThI
Komnbrotepusiii kiace dakynbrera [IMuK Ne 46
(170002, Tsepckas o0ma., r.TBeps, CanoBsiii
nepeyiok, 11.35)

Ha6op yueOHo#t mebenu,
KOMIIBIOTED,
HOPOEKTOP.

VIII. CBenenusi 006 00HOBJIEeHUM padoyeii MPOrpaMMbl AUCHUILTAHBI

. PexkBu3uTHI
e OOHOBJIEHHBIH pasaea | Onucanue 1OKYMeHT2
) pabouei NMPOrpamMMbl | BHECEHHBIX y ’
ILIL N yTBepAUBILIET0
AUCUMILTHHBI U3MeHeHU
U3MEeHEeHMsI
1. l. 3. O0BeM Brinenenne dvacoB Ha | Ot  29.10.2020
JCIIUTITUHBI MPAKTHYECKYIO roja, MPOTOKOJI




MOJATOTOBKY Ne 3 yueHoro
COBETa
(dakynpTeTa
Il. Conepxanue Brigenenne yacos Ha | Ot 29.10.2020
JMCIUTLIHHBI, MPaKTUYECKYIO rojia, MPOTOKOII
CTPYKTYPHPOBAaHHOE 1o | MOATOTOBKY 1Mo TemMaMm | Ne 3 ydeHoro
TEMaM (pa3nmenam) C COBETa
YKa3aHWEM OTBEICHHOTO Ha bakyabTeTa
HUX KOJIMYECTBA
aKaJIEMHUYECKHX  YacoB |
BUJIOB YUEOHBIX 3aHATHN
11. 2) [IporpammHOE Bnecenbl usmenenus B | Ot 29.09.2022
oOecrieueHue pOrpaMMHOE rojila, MPOTOKOII
oOecrieueHue Ne 2 yuenoro
COBETa
dakynabTeTa
13. MarepuanabHo- Buecensl usmenenusa B | Ot 29.09.2022
TEXHUYECKOE 0OCCIICUCHHUE | MaTepUaIbHO- rojga, MPOTOKOI
TEXHUYECKOE Noe 2 yueHoro
oOecrieueHue COBETa
ay TUTOPUN (dakynbTeTa
11. 2) IlporpamMmmHoOe Bnecenbl Or
oOecrieueHune n3MeHennsa B crucok | 24.08.2023 rona,
I1O npotokon Ne 1
YYEHOTO0 COBETa
dakynabTeTa
V. 1) OOGHOBICHHE Or
Pexomennyemas CCBUIOK Ha | 24.08.2023 rona,
JUTEpaTypa JUTEPATYPY npotokon Ne 1

YUEHOT0 COBeTa
(dakynbTeTa




