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I. AHHOTAUA

1. Heap 1 3a7a49u AU CIUTIIMHBI

Lensamu 1 3a1a4aMi OCBOCHUS TUCLIUILUINHBI SIBJISIFOTCS. OCBOCHUE KIIFOUEBBIX TIOHSTHI,
BOMPOCOB  Teopud  JuU(PQepeHIHaTbHbIX  ypaBHEHHH,  IOCTAHOBOK  3a71ad,
dbopmynupyembIx B Buze JuddepeHImanbHbIX ypaBHEHUH, aHATUTHUYECKUMX METOJIOB

PEILIEHNUS U KAYECTBEHHOIO UCCIIEOBaHNS.
2. Mecro nucumiimibl B crpykrype OOIT

JlaHHas AUCHMIUIMHA OTHOCHUTCS K paszzaeny «Maremartuueckuin» o00s3aTebHON
yactu brnoka 1.

JlucuurinmHa HaXOAWTCS B JIOTUYECKOM M COAEPKATEIBHO-METOIUYECKON
B3aMMOCBSI3M U TpeOyeT 3HAaHUM U yMeHUH, (OpPMUPYEMBIX B Pe3yJIbTaTe OCBOCHHS
IIKOJBLHOM MPOTrpaMMBbl, aIreOpbl, MATEMAaTUUYECKOTO aHan3a

JucnunianHa HeoO0XoauMa Kak TMpeIIIecTBYOIIas, B YacCTHOCTH, JUIs
JUCHUTUIMH: YpaBHEHUS MaTEMaTU4YeCKOW (PU3MKH, YUCICHHBIE METONbI, (Pu3uKa,
METObI OINTUMHU3ALUA u NCO, JUCLUTUINH 1o YTIIyOJICHUIO

oOmienpodeccuoHaIbHbIX U MPOPECCHOHATBHBIX KOMIIETSHITUH.

3. O0beM TUCHMILTMHbBI: 8 3aUCTHBIX eIUHULL, 288 aKkaJIeMHUUECKHUX YacoB, B TOM
yucie:

KOHTAKTHAs ayJAUTOPHAs padora: nekuuu 62 yaca, B T.4 IPAKTHYECKas
MOATOTOBKA 4 yaca, MpaKTUYECKUE 3aHTus 62 yaca, B T.4 IPAKTUUECKas
MOJIrOTOBKA 2 Yaca;

KOHTAKTHAsl BHEAYIMTOPHAs padoTa: KOHTPOJIb CAMOCTOSITENTbHOM paboThI 10
9acoB, B TOM 4HCJI€ KypcoBas paboTa 10 gacos;

caMocTosiTe/IbHas padora: 154 yaca, B TOM 4ucie KOHTPOJIb 74 vaca.

4. Ilnanupyemble pe3ybTaTbl O0Oy4YeHHsI 1O AUCHUILVIMHE, COOTHECEHHBbIEC C

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOI MPOrpaMMbI



IInaHupyemsle pe3ynbTaTbl OCBOCHUS
00pa3oBaTeIbHON POrpaMMBl

(bopmupyembie KOMIIETSHITHH )

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCLIUIIIUHE

OIIK-1 CniocobeH npuMeHSTh
(byHIaMeHTaIbHBIC 3HAHUS,
II0JIyYE€HHBIE B 00J1aCTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, U
UCIIOJIB30BATh UX B

npodeccHoHALHOM IeATEIBHOCTH

OIIK-1.1 Obnanaet 6a30BBIMH 3HAHUSIMH, TIOJTyYEHHBIMHU B

00JIaCTH MaTEeMAaTUYECKUX U (MJIN) €CTECTBEHHBIX HAYK

OIIK-1.2 Ucnonb3yeT 6a30BbIe 3HAHHS B 001aCTH
MaTeMaTHYeCKHUX M €CTECTBEHHBIX HayK B
npodeccnoHaNbHOM e TEIbHOCTH, BHOCUT HEKOTOPHIE
KOPPEKTHUBBI IIPU MX MCIIOIB30BAaHUU B PO(ECCHOHATBHOM
JEeSITENIbHOCTH

OIIK-1.3 Ilpumenser u amanTupyeT (QyHIaMEHTAIbHBIC
MOHATHS M PE3ylbTaThl B OOJACTH MAaTeMAaTUYECKUX H
€CTECTBEHHBIX HAayK K PEIICHUIO 331a4 podeccuoHalIbHOM

JACATCIIBHOCTH

OIIK-3 CriocobeH mpuMeHSTh U
MOAU(PHUIIMPOBATH MATEMATHYECKHE
MOJIEININ /ISl pEIICHUS 3a/1a4 B
obactu mpodeccnoHaATEHOMI

ACATCIIBHOCTHU

OIIK-3.1 3HaeT OCHOBHBEIE MaTEMaTHYECKUE MOJIETH B
o0acT npohecCUOHAIBHON AeATeIbHOCTH

OIIK-3.2 IlpumeHsieT 1 MOAUPUIUPYET MaTEMAaTHUYECKHE
MOJIEH JIJIsl pEeLIeHUs 3a/1a4 B 00J1acTH
poeCCHOHATILHOM 1eATEIbHOCTH

OIIK-3.3 O60cHOBaHHO BBIOMpAET, aAANTUPYET U
aHAJIM3UPYET MaTeMaTHYECKHE MO JIJIsl peLICHUS
3a/1a4 Mpo(ecCUOHANBHOM IEATEIbHOCTU C YIETOM

CHeL[I/I(I)I/IKI/I MNOCICAHUX

5. ®opma nmpoMeKYTOUYHOM ATTECTALMH U CEMECTP IMPOXOKIAEHMs: dK3aMeH 3, 4
CEMECTp; KypcoBast paboTa 4 ceMecTp.

6. S3bIK penogaBaHusi: PyCCKUAN

II. Conep:xxanue AWCHMILIMHBLI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3mejam) C
YKa3aHMEM OTBEICHHOI0 HA HMX KOJMYECTBA aKaJeMHUYEeCKMX 4YacOB M BHIOB

YUeOHBbIX 3aHATUH



VYuebHas mporpamma — Bcero KonraktHas pabora Camocro
HauMEHOBAHUE Pa3JeiIioB U TEM (uac.) Kontpo JIEKIIUU [IpakTnuec | ATCIbHALA
b Kne pabota, B
CaMOCTO 3QHSTHS ToM
ATCIIBHO qucie
# KOHTPOJIb
paboTHI
3 3 (gac)
(B TOM 3 . g
v 2 g 2
qucne | 9 E o ° =S
S |Es5 |8 | ¢
KypcoBa | ® g 5 A B 5
g B g B
' & e
e M
pabota)
3 cemecTp
1. Iuddepenunansubie 0 0 0 0 0 0 0
ypaBHeHHMs 1-ro nopsijaka
1.1. Auddepenunanbupie 0
yYpaBHEHHUS [IEPBOTO MOPSAIKA 47 10 0 10 27
1.2. MartemaTnueckas
4
(GbopMynHupoBKa U IPUMEHEHUE ) 15
OV B pemienun 3ama4 21 4 2
1.3. UHTerpanbHbie KPUBBIE. 19 4 0 4 0 11
1.4. Pemienue ypaBHeHMM 29 6 0 6 0 17
MOHWKEHUEM TOPSAKA.
2. YpaBHEHHS N-TO MOPSAKa 28 6 0 8 0 14
Hroro cemectp: 144 30 0 30 0 84
4 cemecTtp
2. YpaBHEHHS N-TO MOPSAKA 39 5 6 0 6 0 22
3. CucreMsl ypaBHEHHH 59 5 14 0 14 0 26
4. Bonpockl KaueCTBEHHOM 0
teopun OIY 46 12 0 12 22
Hroro cemecrp: 144 10 32 0 32 0 70
Hroro: 288 10 62 4 62 2 154

IIporpamma ocBoeHus1 y4eOHOI TUCHUTLIAHBI

Tema 1. Jludpdepennmansabie ypaBHeHuUs 1-ro mopsiaka




1.1. Jduddepennmanpuple ypaBHEHHS TEPBOIO TMOPSJKA, pa3pelleHHbIC
OTHOCUTENFHO  Tpou3BOAHOW. OcHOBHBIE mOHATHS: U depeHIanibHoe
ypaBHEHUE, ypaBHeHHE B nuddepeniranax, ooiiee penieHnue, 4acTHOE pelieHue,
oOuii WHTETpayi, YacTHOE pemieHue, 3amada Komm, pemenue 3amaum Kormnm.
Pemenue OJ1Y u ypaBHeHuit B nuddepeHiranax: ypaBHEHUE ¢ pa3AessIIOUUMUCS
nepeMeHHbIMU (51, 54) u ypaBHeHuUs, cBojsmIUecs K HUM (62); OJHOPOJHBIC
ypaBuenus (101, 108) u cBogsmuecss k HuM (118); nunelinbie ypaBHenus (140,
146, 139), ypaBuenue bepnymnu (151), Pukkatu (167, 168); ypaBHeHHE B TTOJTHBIX
mupdepennmnanax  (186),  UHTErpupyrolmUid  MHOXKHUTEIb,  HAXOXJICHHE
UHTErpUpyroniero MHoxurens. Meron 3amenbl  (161-163) u  BblaeneHus
muddepennuana (206). Pemenue 3anay Kommu (53, 56).

1.2. Maremaruueckast popmynupoBka u npumeHenue OJY B pemenun 3amay
(reoMeTpU4ecKuX, (U3MUECKUX, IKOHOMHUYECKHX, HKOJIOTMYECKHX, Jp.): 3aKOH
U3MEHEHUs1 cPOPMYIMPOBaH B YCIOBHUHU 33Jaud U JIaHbl YCIOBUS I HAXOXKJIECHUS
koapdunmenTon (80, 82, 85, 87, nekuuoHHbIE); BIBOA ypaBHeHui (77-79, 91-92);
reoMmerpudeckue 3anayu (71-76); ypaBuenue neuxenus Horotona (90).

1.3. Hurerpanbusie kpuBble. [10CTpOEHHE HMHTETPAIBHBIX KPUBBIX METOJIOM
W30KJIMH, T€OMETPUYECKass MHTepIpeTanus yciioBusd Komm u pemieHus 3anadu
Komm (2, 5).

Teopema cCymiecTBOBaHMSI M E€OUHCTBEHHOCTHM pelieHud 3amaun Ko
ypaBHeHus1 nepBoro mnopsaka. CoorBercTBue pemeHus 3azaun Komm u
MHTErpajibHOTO ypaBHEHUA. MeTon mocnefoBaTeNnbHbIX NpuoOnmxkenuid Ilukapa
(223 a, 6).

1.4. Pemienne ypaBHEHUHN MTOHMKEHUEM Topsizika. (453, 424, 445, 455, 485).

YpaBHeHUs, HE pa3pelleHHbIEe OTHOCUTEILHO Mpou3BoaHOU. (251, 267, 271).

OcoObie pemenus (242, 244)

Tema 2. YpaBHEHUS n-TO MOPAIKA
VYpaBaenus n-ro nopsnka. TCE. JluHeilHasg 3aBUCUMOCTh U HE3aBUCHUMOCTH

(GYHKIMI: oNpeneneHue, TEOPEMbl, HCCIEAOBAHUE 10 OIPEAEICHUID U C



UCIIOJB30BaHUEM omnpenenutens Bponckoro (652, 644, 648, 662). ®CP,
Haxoxaenue OCP, noctpoenue ob1Iero pemenHus 0IHOPOIHOTO ypaBHeHus (511,
515, 518, 524, 530). OOwiee peuieHue HEOTHOPOAHBIX ypaBHeHUU. Haxoxaenue
YaCTHOIO PEIIECHUSA: METOJl BapualWK IMPOU3BOJBHBIX MOCTOSIHHBIX (576, 578),
METOJI HEOIpeAeeHHbIX Kod(puiumenToB U npunuun cynepnosuuu (533, 538,
535, 543). IloctanoBka u pemienue 3anaun Ko (582).

KpaeBbie 3amaun. @Oymkuus [puna. Pemenne kpaeBod 3agaum IS

HEOHOPOIHOTO ypaBHEeHU (764, 767).

Tema 3. Cucremsl ypaBHEHUI

Cenenue 3amaun Komu ypaBHeHus k 3amade Komm cuctembr (585, 587).
Ceenenue 3agaun Ko cucremsl k 3aaade Ko ypaBuenus (828, 829, x(0)=0,
y(0)=0). Haxoxnaenne ®CP, obmero pemenus, pemenus 3agaun Komm cuctemsl
(YypaBHEHHUS) CBEJEHHEM K COOTBETCTBYIOIIECH 3amaue g ypaBHEHUS (CHUCTEMBI)
(831, 833, x(0)=0, y(0)=0; 585, 587).

Jluneitnpie cucteMbl n-ro nopsaka. TCE. JluHeliHas 3aBUCHUMOCTb U
HE3aBUCUMOCTh BEKTOP-QYHKIMI: OIpeeieHue, TEOPEMbI, HUCCIEIOBAaHUE IO
OMPEICJICHHUIO U C UCTIONb30BaHueM onpenenutens Bponckoro. @CP, HaxoxneHue
®CP, mocTpoeHue o0IIero pemeHus ogHopoaHol cuctemsl (828, 829, 831, 800,
801, 805, 808). OOmiee pemnieHMe HEOJHOPOJHBIX ypaBHeHMM. Haxoxnenue
YaCTHOTO PEIIEHUs: METOJ| Baphalliy IMPOU3BOJIBHBIX MOCTOSHHBIX (846, 847),
METOJ HEONPEACICHHBIX KO3(PGUIIMEHTOB U IPUHIUII cynieprio3utinu (828, 833).

MartpuuHasi 5SKCIIOHEHTA: HaXOXJEHUE, CBOWMCTBA, IMOCTPOCHUE OOIIEero

peuicHus, pCHICHUA 3adadun Kommu ¢ ucnonn3oBaHuem ManI/I‘-IHOﬁ OKCIIOHCHTEI

(828, 867, 868).

Tema 4. Bonpocsl kauectBeHHOU Teopuu OY
ABTOHOMHBIE cucTeMbl. ®da3oBoe MPOCTPAHCTBO, (ha30BBIE TPACKTOPUH.
CpoiicTBa pelIeHH IUHAMUYECKUX cucteM. Kiaccudukaius ocoOBIX TOYEK,

nocTpoeHue (ha30BbIX TPACKTOPUIN TUHEHHBIX OJTHOPOJHBIX CUCTEM 2-TO OPAJIKA C



MOCTOSTHHBIMU JICHCTBUTEIBHBIME KO3 dutmentamu (971, 974, 967, 973, 975,
977). HaxoxJieHHe W HCCleAoBaHUE OCOOBIX TOUEK HeNMHEeWHbIX cuctem (1028,
1025).

YCTONYMBOCTh M aCUMIITOTHYECKAs YCTOWYMBOCTH PEIICHUHW IO JIAmyHOBY.
Omnpenenenue, ucciaeaoBaHue Mo omnpexaeneHuto (881[a, B], 882, 890, 891).
CBeneHre  UCCIENAOBAaHMS HA  YCTOMYMBOCTh  HEHYJEBOTO  PEIICHHS K
uccienoBannio Hyseoro pemeHust (913, 914). MccnenoBanre Ha yCTOMYMBOCTD
10 TMEepBOMY MNPUOIMKEHUIO: HAXOXJEHUE W MCCIEeI0BaHUE HA YCTOWYUBOCTH
nosioxkeHuil paBHoBecust (916-918; 907-909). [Ipou3BogHast B CHIIy CHUCTEMBI,

¢bynkuus JlsmyHoBa, Teopemsl JIisimyHoBa u Yetaesa (924, 923).

III. O6pa3oBaTe/ibHbIE TEXHOJIOT UM

YueOHast mporpamma — Bun 3anarus O06pazoBarenbHbIe TEXHOJIOTHH

HaMMCHOBAaHUC

pas3aciioB U TCEM

1. Iuddepenunansupie | Jleknum, npaktudyeckue | 1. 3moxkeHne TeOpeTHIECKOTo MaTepuaa

ypaBHeHus 1-ro 3aHATHS 2. Pemienue 3am1au

HopsIKa

2. YpaBHeHHUs n-TO Jlexuuu, npaktuyeckue | 1. M3noxeHne TeopeTHIecKoro Matepuania
rnopsaka 3aHATHA 2. Pemenue 3agau

3. Cucremsl ypaBHeHuil | Jlexkuuu, npaktuueckue | 1. M3noxeHue TeopeTnyeckoro Marepuana

3aHATHA 2. Pemenue 3a1au
4. Bompocsl Jlexuuu, npaktuyeckue | 1. M3noxeHune TeopeTHIecKoro Matepuania
KaueCTBEHHOW TEOpUU | 3aHATHUS 2. Pemienue 3a1a4

ony

[IpenogaBanre y4eOHON MMCIUIUIMHBI CTPOUTCS HA COYETAHUU JICKIIUH,
MPAKTUYECKUX 3aHATHI U PA3TUYHBIX (DOPM CaMOCTOSITEIbHON pabOThI CTYIEHTOB.
B nporiecce ocBoeHUs TUCIUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE 00pa3oBaTebHbIC

TEXHOJIOTUH, CHOCOOBI U METOJbI (POPMHUPOBAHUST KOMIICTEHIIMI: TPaTUIIMOHHBIC



JEKIUU, MPAKTUYECKHE 3aHATUS B  JHAJOTOBOM  PEXHUME, BBIIIOJHECHHE
WHIUBUYAJIbHBIX 33JaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.
JlucuuMninuHa  OpeayCMaTpUBAaceT — BBINOJIHEHHWE  KOHTPOJIBHBIX — pabor,

IMMCBMCHHBIX JOMAIIIHUX BaHaHHﬁ.

IV. OueHoynsie MaTepHajbl AJA NPOBEeJICHUHA TEKYyLIeH M NPOMEXKYTOYHOMH

arTrecranmuun

OIIK-1 CrnocobeH mnpuUMEHSTh (QyHIAMEHTANbHbIE 3HAHUS, T[OJYyYEHHBIE B
00JacCTH MaTeMaTH4eCKuX M (MJIM) €CTeCTBEHHBIX HAyK, U HCIIOJIb30BaTh UX B

npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

OIIK-1.1 OGnagaet 6a30BbIMU 3HAHUSIMU, TTOJTYYEHHBIMU B 00JIACTH
MaTeMaTHYECKUX U (UJI) €CTeCTBEHHBIX HayK
1. Ha3zpaTh 0Ommii BUJ KJIACCHUYECKUX MHTETPUPYEMBIX TH(depeHIInaIbHBIX

YPaBHECHUM.

2. CdopmynupoBaTh METOABl HAXOXJEHUS PELIEHUS OJHOPOJIHOTO

YPaBHEHMUS.

3. CdhopmynupoBaTh ompenaesieHue, MeToabl HaxoxaeHus OCP auHelHbIX

YPaBHEHUM N-TrO MOPSAIKA.

4. CdopmynupoBaTh METOJbl HAXOXXJICHHUS YACTHOTO PEIICHUS JIMHEWMHBIX

YPaBHEHUM N-TO NOPSAIKA.

5. CdopmynupoBath omnpeacieHue, Meroabl HaxoxaeHus PCP  cucrem

JIMHEWHBIX YPABHEHUH N-TO MOPAIKA.

6. CdopMynupoBaTh METOJIbI HAXOXKICHHS YACTHOTO PEIICHUS CHUCTEM

JIMHEMHBIX YPABHEHUM N-TO MOPSAKA.

Cnioco0 mpoBeieHNS — MMUChMEHHBI.

Kpurepun ouennBanus:



JlaH npaBUIIbHBIN pa3BepHYTHIN OTBET — 2 Oasa;
OTBeT cOIepKUT HETOYHOCTH — | OaI.

OtBert He nad — 0 6aJuIoB.

OIIK-1.2 Ucnomb3yer 0a3oBble 3HaHWA B 00JIACTH MaTeMaTHYECKUX U
€CTECTBCHHBIX HAayK B TPO(ECCHOHATBHOW IESATEIBHOCTH, BHOCHUT HEKOTOPHIC

KOPPCKTHUBEI IIPHU UX HUCIIOJIB30OBAHHUH B HpO(bCCCI/IOHaJILHOI?I JACATCIBbHOCTH.

1.Onpenenuts THII U PELINTh YPaBHEHUS

1.1) y'=2y*sin(2x—4), y(2)=1,

1.2) y'=(y+3x+2) -3,

1.3) y'= 2% —4,  (pemuTh KaKk OJTHOPOIHOEC)

1.4) y':2§—4, y(1)=4.

2. Haiitu ®CP ypaBHeHHI
2.1) y"+5y'+4y=0
2.2) y"=10y"+25y =0
2.3) y"=8y'+25y=0

3. Beimucath BHj] 9acTHOTO pemmenns )" —7) = f(x) ¢ HeOXHOPOAHOCTHIO

BHA
3.1) f(x)=(4x" + 7)™
3.2) f(x)=3e™

3.3) f(x)=4xe™ cos(7x).

4. Haiitu ®CP, ob111ee peliieHre CUCTEMBI
x' -1 2 |x 0
= + .
V' 2 =1y e’

Cnioco0 mpoBeieHNS — MMUChMEHHBI.
Kpurepun oieHuBaHus:

3agaHue BBITOJIHEHO NOJIHOCTRIO — 10 OaioB.



3agaHue BBHITOJIHEHO YaCTUYHO — OT 4 110 9 0asuios.
BrinostHeHEBI OTAEIBHBIE DIEMEHTHI — OT 1 10 3 OaI0B.

3aganue He BhIOIHEHO — 0 OaIoB

OIIK-1.3 [Ipumenser u agantupyeT GyHAaMEHTAIbHbIC TOHSATHUS U PE3yJIbTaThl B
00JIaCTH MaTEeMaTUYECKUX M €CTECTBEHHBIX HAYK K PEIICHUIO 3a]1a4

npoecCHOHANTEHOM TSI TETEHOCTH

1. Pemute 3amauy Komu cucremsl

X7 [0 —4)x] [0 x(0)] [o

yl 14 0|y |-1]" [»0)] |0

2. IlocTpouTs (azoBbI MOPTPET AMHAMHYECKON cucteMbl. MccnegoBaTh Ha

YCTOﬁqHBOCTB CTaqMOHApPHOC PCIICHNEC CUCTCMBbI

X 0 2|x

vyl 2 0]y

Kpurtepun ouenuBanus:
3ajaHuE BBIMIOJIHEHO MOJIHOCTHIO — 10 6anos.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 110 9 0asios.
BrI1o1HEHBI OTIENIBHBIE DJIEMEHTHI — OT 1 710 3 0aJUIOB.

3amanue He BhITOIHEHO — 0 OaIoB

OIIK-3 CriocobeH npuMeHATh ¥ MOJAU(PHUIIUPOBATh MATEMATUUECKHUE MOJCTH JIJIS

penieHus 3a1a4 B 001acTi npodecCuoHaNbHON AeATEIbHOCTH

OIIK-3.1 3Haer OCHOBHBIE MaTeMaTHYECKUE  MOJEIH B  OOJacTH
npodeCCUOHATILHON JIeATEIIbBHOCTH
1. IlpuBecTn mnpumepbl NpeAMETHbIE 3ajad Kypca (T€OMETPHUYECKUX,

(U3NIECKUX, SKOHOMHUYECKHX, DIKOJOTHUECKHUX, JIp.), cBoasmxcsa k OJ1Y.



2. Kak dopmymupyrorcs 3agaun OJY myis aHanmsa JUHAMUKH CHCTEM, B
KOTOPBIX ONHUCAaH 3aKOH W3MEHEHHUS CKOPOCTHM M3y4aeMOW BEJIIMYUHBI.
[IpuBecTu mpuUMepbl TaKUX 3a]a4.

3. Kak dopmynupyrotcs 3axaun TMHAMUKA HA OCHOBE YPaBHEHUS JIBWKEHUS

HrloToHa, mpuBecTH IpUMep.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepuu onieHnBaHus:
JlaH npaBWIbHBINA Pa3BEPHYTHIA OTBET — 2 Oaia
OTBeT coepKUT HETOYHOCTH — | Oasn

OtBet He naH — 0 6ayuIoB.

OIIK-3.2 [Ipumenset u MOAUPUIIUPYET MATEMATUYECKUE MOJIEIH JIJISl PEIICHUS
3aJa4 B 00J1aCTH NPO(PECCUOHANBHOM 1€ATEIbHOCTH
1. CkopOoCTh yBEIMYEHN BENUYHUHBI BKJIAJa TPONOPLUHUOHAIIBHA €T0 TEKYLIEN
BennunHe. ChopmynupoBath 3aiauy Koy 1 HalTH 3aKOH U3MEHEHUSI

BCIIMYMUHBI BKJIaZa, CCJIN HadaJlbHas BCJIIMYHMHA OnLIa paBHa N 0

2. KacarenbHasi K KpUBOW, MPOXOJAIIECH 4epe3 TOUKY y(l):3, [IepeceKacT

npsiMyro y=1 B Touke c abcuuccoil B 2 pa3a OoJibllle aOCIUCCHI TOYKH

Kacanus. Beinucate 3amauy Koim, HaiTH KpUBYIO.

3. CKOpOCTh U3MEHEHHU TEMIIEPATypPbl IPONOPLMOHAIbEHA PA3HOCTU TEKYILEH
TEMIlepaTypbl Tella W  TeMIepaTypel  OKpyxaromieil  cpensl T,
ChopmynupoBats 3amauy Komm st HaX0XIeHUS U3MEHEHUS TeMIIepaTypbl

TeNa, €CJIM HayaJlbHas TeMIepaTypa paBHa 7.

4. Teno Hayano JBW)KEHHE B BS3KOWM cpele 0e3 HayaJlbHOM CKOPOCTH TOJ
neiictBueM cuiibl TspkecTd. ChopmynupoBaTh 3aauy Ko 11st HaXoxaeHUsS

3aKOHa UBMCHCHHA CKOPOCTH.

Cnioco0 mpoBeieHNS — MUChbMEHHBI.



Kpurepnu onenuBanus:
3aJ1aHKe BBHITOJIHEHO MOJIHOCTRIO — 10 0amios.
3ajaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BEIOJIHEHEI OTAENBHEIE 31EMEHTRI — OT 1 10 3 0aJuIoB.

3agaHue He BhITOIHEHO — (0 OaIoB.

OIIK-3.3 O00ocHOBaHHO BBIOMPAET, aIaTUPYET U aHATU3UPYET MaTEMaTHUYECKHE
MOJIENN JJIsl pelIeHus 3a/1a4 NPO(HeCcCHOHAIBHOM JeSITEILHOCTH C YIETOM

cnenuGUKe TOCIeTHUX

1. CkopoCTh U3MEHEHUS TEMIIEPATYPHI TPONOPLMOHAIBHA PA3HOCTH TEKYIIEH
TEMIEpaTypbl Teda W  TeMIepaTypbl  OKpyxkaromien cpenbl T
CdopmynupoBats 3anauy Komm s Hax0XI€HUS U3MEHEHUs TeMIIepaTypbl
Tela, €CIIM HadallbHas TemIieparypa paBHa 7o. HanTu 3akoH W3MEHEHUSA

TCMIICPATYPHI TCJIA, 1aTh aHAJIN3.

2. Teno Hayano JBM)KEHHE B BSI3KOW cpefe 0e3 HayaJlbHOM CKOPOCTH TOJ
neiictBueM cuiibl TspkecTd. ChopmynupoBats 3aaauy Komn i HaxoxXaeHUs
3aKOHA W3MEHEHMs] CKOpoCcTH. HalTu 3aKOH HM3MEHEHHUsS CKOpPOCTH, IaTh

aHaJIn3.

3. HaiiTu cTalMOHapHbBIE PEIICHHS, TOCTPOUTH JINHEAPU30BAHHYIO CHCTEMY,
HCCIIEIOBATh TOJIOKEHUS PABHOBECHA: OMPEACIUTh THII, HCCIENOBATh Ha
YCTOWYMBOCTh, HAHECTU PABHOBECHBIEC PEIICHUS U TIOCTPOUTH ICKU3 (Pa30BOTO

MOPTPETA B UX OKPECTHOCTH

X' =(x+16)y—1)
y'=xy

Cnioco0 mpoBeieHNS — MUChMEHHBI.
Kpurepun ouennBanus:
3agaHue BBIIOJIHEHO MOJHOCTHIO — 10 0ayuIos.

3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.



BrinosiHeHBI OTAEIBHBIE DIEMEHTHI — OT 1 10 3 0aiI0B.

3aganue He BhINOJIHEHO — 0 OaJUTOB.

V. YueOHO-MeTOou4YecKoe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHMILIUHBI
1) Pexomenyemas mureparypa

OcHoBHasi IMTEpaTypa:

l. Xennep, B. K. OObikHOBeHHble nuddepeHInaibHble ypaBHEHMUS,
BapUAIlMOHHOE HCUUCIECHUE, OCHOBBI CIECIMABHBIX (YHKUUNA U HHTETPATbHBIX
ypaBHeHu#: yueoHoe nocodue / B. K. Xennep, T. C. benozeposa, M. B. Xennep.
— Camnkr-IlerepOypr: Jlanb, 2022. — 320 c. — ISBN 978-5-8114-2592-1. —
Tekcr: anekTpoHHbIN // Jlanb: 37eKTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/210038

2. Tpenorun B.A. OObikHOBeHHBIE IU(DPepeHIaIbHbIE YPABHEHHUS YYEOHUK /
B.A. Tpenorus. - M.: ®usmatiut, 2009. - 312 c. - ISBN 978-5-9221-1063-1;
[DNEeKTPOHHBII pecypc]. - Pexum JIOCTyIIa:
http://biblioclub.ru/index.php?page=book&i1d=82614

3. bubukos, 10. H. Kypc 0ObIKHOBEHHBIX AH(P(PEepEeHINATbHBIX YPaBHEHUM:
yuebHoe mocodbue / FO. H. bubukoB. — 2-e uzg., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 304 c. — ISBN 978-5-8114-1176-4. — TekcT: 3MeKTPOHHBIH //
JlaHb: AIEKTPOHHO-OUOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/210617

JlonoJIHUTeIbHAS JIUTEpaTypa:

1.Psi6akoB K.A. OGbikHOBEHHbIE U] PepeHIaIbHbIE YPABHEHHS: PAKTUUYECKUI
Kypc: yueoHoe nocobue / K.A. PeibakoB, A.C. AxumoBa, A.B. [lantenees. - M.:
Jloroc, 2010. - 384 c. - (HoBas ynuBepcuterckass Oubnmoreka). - ISBN 978-5-
98704-465-0; [ DNEeKTpOHHBI pecypc]. - Pe-xum JOCTyma:
http://biblioclub.ru/index.php?page=book&id=84753

2.AcramoBa W.B. Ilpaktukym mno kypcy «luddepeHunanbHpie ypaBHEHUS»:
yueOHoe mnocodue / WU.B. AcramoBa, B.A. Hukumkun. - M.: EBpasuiickuii
OTKpBITBIA MUHCTUTYT, 2011. - 96 c. - ISBN 978-5-374-00488-5; [D1eKTpOHHBIN
pecypc]. - Pexxum gocryma: http://biblioclub.ru/index.php?page=book&i1d=90289

2) IIporpammMHoOe obecrieueHre

Komnbrorepusiii  kiaacc  ¢akyabTera MNPUKJIAAHON MATEMATHKH H
knOepHeTuKu Ne 40
(170002, TBepckasi 00.1., r.TBepb, CanoBblii nepeysiok, 1.35)



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

Adobe
Russian

Acrobat Reader DC -

OecIuIaTHO

Apache Tomcat 8.0.27

OecIuIaTHO

Cadence SPB/OrCAD 16.6

['ocymapcTBEHHBIM KOHTPAaKT Ha IOCTaBKY

JIMLEH3UOHHBIX IPOrPaMMHBIX IPOIYKTOB
103 - T’K/09 ot 15.06.2009

GlassFish Server Open Source

Edition 4.1.1 Occratio

Google Chrome OecrIaTHO

Java SE Development Kit 8 Update SecILIATHO

45 (64-bit)

JetBrains PyCharm Community SecILIATHO

Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecrIaTHO

Kaspersky Endpoint Security 10 qyist | Akt Ha nepenauy npaB [IK545 ot

Windows

16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 MO10

Akt npenoctasiienus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenocrasiienns npas Ne Us000311 ot
25.09.2012

MHoro¢yHKIIHOHAIbHBIHI

penaktop ONLYOFFICE Gecninata | 6ecriaTHO
oe 10
OC Linux Ubuntu 6ecriatnoe [10 | 6ecrmatHo
MiKTeX 2.9 OecrIaTHO
MSXML 4.0 SP2 Parser and SDK OecriaTHO
NetBeans IDE 8.0.2 OecriaTHO
NetBeans IDE 8.2 OecrIaTHO
Notepad++ OecriaTHO
Oracle VM VirtualBox 5.0.2 OecruiaTHoO
. noroBop Nel3918/M41 ot 24.09.2009 ¢

Origin 8.1 Sr2 3A0 <<CI?)0(1)THaI71H Tpeig»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecruiaTHO
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-
bit) OecriaTHO
WCF RIA Services V1.0 SP2 OecruiaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecriaTHO
Anaconda3 2019.07 (Python 3.7.3

OecruiaTHO

64-bit)




3) CoBpeMeHHbIe MpodeccHoHaTbHbIE 0a3bl JAHHBIX U MH(OPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBbI

1. 9BbC «ZNANIUM.COM» www.znanium.com;

2. DBbC «YHuBepcurerckas 6ubnuoreka onnan»https://biblioclub.ru/;

3. DOBbC «Jlanw» http://e.lanbook.com.
4) Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «/HTepHET»,
HEOOXOIUMBIX 11 OCBOCHUSI IUCIUTUTHBI

BupryanbHas oopazoBarenbHas cpea TBI'Y (http:/moodle.tversu.ru)

Hayunast oubmmorexa TBI'Y (http:/library.tversu.ru)

VI MeTozmqeche MaTepuaJibl JIsd oﬁyqaloumxcﬂ 10 OCBOCHHIO JUCHHUIIVIMHBI

MakcumanbHasi cymma OaJljIoB MO Yy4eOHOM NUCHIUIUIMHE, 3aKaHYMBAIOIICHCs
HK3aMEHOM, IO uToraM cemectpa cocrasisier 60 GamioB (30 GamnoB - 1-i
MOyJib 1 30 6aJITOB - 2- MOJTYJIB).

OOyuatomemycsi, HaOpaBmiemy 40-54 Oanna, npu TOJABEICHUM HTOTOB
cemecTpa (Ha MOCJIeTHEM 3aHSATUU 110 TUCHUILIINHE) B PEUTUHTOBOM BEJOMOCTHU
ydeTa yCIIeBa€MOCTH W 3a4ETHOW KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YIOBJICTBOPUTEITHHOY.

OOGyuaromeMycsi, HaOpaBiiemMy S55-57 0OaioB, NMpU MOABEIECHUM HUTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHITHH 1O JUCLUUIUIMHE) B rpade pedTUHIOBOU
BEIOMOCTU yd4eTa ycrneBaemMocTH «lIpemuanbHbie Oamibl» MOXKET OBITh
n00aBaeHo 15 6aioB U BRICTaBJIEHA SK3aMEHAIIMOHHAS OLEHKA «XOPOIIIO».

OOGyuarorieMycsi, HaOpaBmemy 58—60 OamioB, NpU TOABEISHUH HUTOTOB
cemMecTpa (Ha TMOCIHEAHEM 3aHITHH 1O IUCHUILIMHE) B rpade peHTHHTOBOU
BeIOMOCTH ydeTra ycneBaeMocTu «lIpemMuanbHbie Oaiiabl» MOXKET OBITh
no0aByieHO 27 OaNIOB U BBHICTABIIEHA HDK3aMEHAIIMOHHAS OLIEHKA «OTJIMYHO». B
KaKuX-TMOO WHBIX CIy4asX JoOaBlieHWE TMPEMUATBHBIX OaJlJIoB  HE
JIOITyCKaeTCsl.

OO6yuaroruiicst, Habpapmwii 10 39 0aI0B BKIFOYUTEIBHO, CAACT IK3aMEH.

Pacnipenenenvie 6anioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJaBaTeNIeM U
MOKET KOPPEKTUPOBATHCS.

B xaxoM cemecTpe mpoBOAsATCA 3 KOHTPOJIbHBIX MeponpusaTus: (1-i Mmomyn)
pelieHre WHIAWBHUAYaJbHBIX 3aJaHUl, KOHTPOJIbHAs, (2-i MOAYJb) pEIICHHE
WHJIMBUAYAJIbHBIX 33JIaHUI, KOHTPOJIbHAS, (3) DK3aMEH.

Pacnipenenenne 6amios: 30/30/40.

B 4 cemectpe npenycmotpeHna Kypconas padora (100 6anos).


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

TumoBble 3agaHus sl NPAKTHYECKHX 3aHATHI, [JAOMAallIHell PpPadoOThI u
PEMTHHIOBOI0 KOHTPOJISA

Tema 1. [ludpdepennmansasie ypaBHeHuUs 1-ro nopsiaka

1.1. Pemienne OLY u ypaBHenuit B muddepenmuanax: 51, 54; 62; 101, 108;
118; 140, 146, 139; 151; 167, 168; 186. Meton 3amennl (161-163) u BbIICHCHUS
nuddepennuana (206). Pemenne 3anau Komu (53, 56).

1.2. MaremaTtuueckas ¢popmynupoBka u npumenenue OJ1Y B pemienuu 3amad:
80, 82, 85, 87; 77-79, 91-92; 71-76; 90.

1.3. I[locTpoeHnE UHTErpaNBHBIX KPUBBIX METOJIOM M30KIHUH: 2, 5.

1.4. Pemenue ypaBHeHMI NOHMKeHHeM mnopsiaka. (453, 424, 445, 455, 485).
Pemenue ypaBHEHMI, HE pa3pelIEHHBIX OTHOCUTEIIBHO MPOU3BOAHOM: 251, 267,
271. OcoOnie petenus (242, 244)

Tema 2. YpaBHeHus n-ro nopsiaka. JInHelHass 3aBUCUMOCTb U HE3aBUCHMOCTh
bynkuuii: 652, 644, 648, 662. Haxoxaenne ®CP, moctpoeHue oOIIiero pemeHus
oaHopojHoro ypaBHeHus: 511, 515, 518, 524, 530. HaxoxxaeHue YacTHOTO
pelieHusi: MEeTOJ BapHualliid MPOU3BOJIBHBIX TOCTOSHHBIX (576, 578), meron
HEOoMpeeIeHHBIX Kod(DPuImeHToB U npuHimn cynepnosunuu (533, 538, 535,
543). [loctanoBka u pemenue 3aaauu Komu (582).

Tema 3. Cucremsl ypaBHeHuid. CBenenue 3aaaun Kol ypaBHEHUs K 3aa4ye
Komm cuctemsr (585, 587). CBenenne 3amaun Komm cuctemsl k 3agade Koriu
ypaBuenus (828, 829, x(0)=0, y(0)=0). Meron uckmrouenuii: 831, 833, x(0)=0,
y(0)=0; 585, 587. Haxoxnenue ®CP, oOiiero pemnieHuss OJHOPOJAHOU CUCTEMBbI
828, 829, 831, 800, 801, 805, 808. HaxoxaeHue 4YACTHOIO PEUICHUS: METO]
BapUallMU TPOU3BOJIBHBIX TOCTOSIHHBIX (846, 847), MeTom HEONMpeaeTICHHBIX
kod(punreHToB U npuHuun cynepno3unuu (828, 833). MarpuuHas SKCIOHEHTa
828, 867, 868.

Tema 4. Bonpocsl kauecTBeHHOU Teopuu OY

Knaccuduxkaimsa ocodbix Touek, mocTpoeHue (a3oBbIX TPACKTOPUN JTMHEWHBIX
OJHOPOJHBIX cucteM: 971, 974, 967, 973, 975, 977. HaxoxaeHue u UCCIEOBAHUE
0CcOOBIX TOueKk HenmuHeWHbIx cucteM (1028, 1025). VYcroiumBocTh W
ACUMIITOTUYECKAsl YCTOMYMBOCTh pemieHn no JlsnyHoBy. HMccnenoBanue 1o
onpenenenuro: 881[a, B], 882, 890, 891; mo nmepromy mpubmmxkenuro: 913, 914,
916-918; 907-909), Teopema JIssmyHonsa (924, 923).

OueHo4YHbIE CPeCcTBa IJIs TEKYIEr0o KOHTPOJISI /IS CAaMOIIOATOTOBKH
1) Onpenenuts tun. Pemutes ypaBHenue (3anavy Komn).

1.1) y'=2e™", y(-2)=1

1.2) y'=2y’*sin(2x—4), y(2)=1

iy oy, yix
dc x 2(y/x) -5

1.4) y'=(y+3x+2) -3



1.5) y'= 2% -4, y(1)=4 (pemnTh KaK JUHEHHOE U KaK OJTHOPOIHOE)

1.6) y'=-3y+e"y’.
2). IlocTpouts MHTErpaNbHBIC KPUBBIE }' =2y —1 METOAOM H30KIWH. Beienuts

pemenme 3amaun Komn y(1) = —2

3) KacarenpbHasg K KpUBOW, NPOXOMSIIEH Yepe3 TOUYKY y(l):3, IIepeceKaeT

npsimyto y=1 B Touke ¢ abciuccoil B 2 pa3a Oosblie aOCIMCChl TOUKH KacaHUsl.
Brinucars 3amauy Komu, HaliTH KpUBYIO.

4) CxopocTh yBEJIMYEHHS BEJIWYMHBI BKIIaJla MPOMOPLHOHAIbHA €ro TEeKyIen
BennunHe. ChopMynupoBars 3agauy Komm u HallTH 3aKOH U3MEHEHUS BEJIMYMHbI
BKJIa/1a, €CJIM HavyaJibHas BeJIMunHa Oblja paBHa N, .

5) Pemmth ypaBHEHHE TIOHMKEHUEM MOpsiIKa xy" = y".
6) YpaBHEeHHE, HE pa3pelICHHOS OTHOCUTEIHHO MPOU3BOIHOM, PEITUTh BBEJICHUEM
napamerpa y = —xy’ + 4\/?
7) Haiitu ®CP (noxa3ats), BbIIIMCATH 00111€€ PEIIEHUE YPAaBHEHUH:
7.1) y"+5y'+4y =0,
7.2) y"=10y"'+25y =0,
7.3) y"'—8y'+25y=0.

8) Kakop obummit Buj pemenus B MHK ams ypasmemmsa )" —7y = f(x) c
HEOTHOPOTHOCTBIO

8.1) f(x)=(4x"+7)™,
8.2) f(x)=3e",
8.3) f(x)=4xe™ cos(7x).
9) Inst ypaBHenus y" —7y" =14
9.1) Haiitu ®PC, BBIUCATD Voo,
9.2) Haiitn y4, ucnonszys MHK.
9.3) Haiitu o6miee (yactHoe) pemienue ypasHenus MBIIIL.

9.4) Pemuts 3agauy Ko ¢ ycnosusimu Ko y(O) =0, y’(O) 0.

10) Haiitu o0G1iee perneHue MeTo0M UCKITIOUeHUS

My LA

11) dnst cuctemsl u 3anaun Ko



MR HERT RN

11.1) Matpuuno Haittu @CP (000CHOBATH).

11.2) Haiitu pemenrie MBIIII.

11.3) Haiitu yactHoe pemenue MHK.

11.4) Beimucathb o011iee perieHue.

11.5) Haiitu u BeinucaTh pemieHue 3aaaun Komm.

12) IloctpouTts (hazoBbiit MOPTPET cucTeMbl. McciaenoBarh Ha yCTOMYHUBOCTD

B o)

13) Haiitu cranuoHapHble pelIeHUs, MOCTPOUThH JIMHEAPU30BAHHYIO CHUCTEMY,
UCCIIEI0BAaTh IMIOJIOKEHUSI PABHOBECHS: ONPEACNIUTh THUI, HCCIEAOBaTh Ha
YCTOMYMBOCTh, HAHECTU PABHOBECHBIC PEIICHUS W IMOCTPOUTH 3CKHU3 (Pa30BOTO
MOPTPETA B UX OKPECTHOCTH

X' =(x+16)y—1)
y'=xy

OueHoYHbIE CPeICTBA PEHTHHIOBOIO KOHTPOJISI

3 cemecTp.

1. UnauBuyanbHOE KOHTPOJIBHOE 3aJJaHNE.

Tema: [Quddepenunansubie ypaBHEHHS TEPBOTO TMOPSJKA W METOABl HUX
pEILICHMS.

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

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

[Ipumepsl 3amau, 3agaud Juisl camocTosiTenbHOW moarotoBku: 301-420 cO.
3agau A.D. dunmmnmnosa.

2. KonrtponbHas padoTa.
Temarnka 3anau:
1. Pemienue ypaBHEHUI, HE pa3pelIeHHBIX OTHOCUTEIBHO POU3BOJHOM.
2. Pemenue ypaBHEHHI MOHM>KEHUEM MOPSIKA.
3ajaum JIs CaMOCTOSATEIIBHOM MOAroTOBKH: 1) 267 — 286; 2) 421-500.
TunoBoii Bapuant: 1) 267; 2) 449 u3 c0. 3agay A.d. Oununmnosa.

4 cemecTp

1. UuauBuyanbHOE KOHTPOJIBHOE 3aJaHNUE

Tema: Pemienue cucreM ypaBHEHUM.

TunoBoit BapuaHT 3ananus: s 3amanHoi cucteMsbl (826-845), Haiitu ol1ee
petenne MmetoaoM uckitoueHus; ®CP, ob1iee perieHre oJHOPOHOTO YpaBHEHUS,
YacCTHOE pEUIEHHWE METOJOM HEOIPEAENIEHHbIX KO3 (UIUEHTOB; YaCTHOE



pelieHre METOJOM BapHallii TMPOU3BOJBHBIX IMOCTOSHHBIX; BBIMHUCATH O00IIEe
pelieHue, HalTH pemienue 3aaaun Komm; ais MaTpuibl TOCTPOUTh MATPUUHYIO
HKCIIOHEHTY.

2. KonTposnbHas pabora.

Temaruka 3amau:
1. HaxoxxneHue MaTpUYHOW OSKCIOHEHTHI, 3alMCh pEUIEHUs C €€
HCIIOJIb30BaHUEM
2. Knaccudukanus u nocrpoenue (Ha3oBbIX MOPTPETOB JTUHEHHBIX CUCTEM 2-
ro MOpsI/IKA.

TunoBoii BapuaHT KOHTpOJIbHOM: 1) 826; 2) 973

3agauu J1s moAroToBku: 1) 826-845; 2) 971 — 978.

IIpumepHbIN CHHCOK BONPOCOB NPOrPaMMbl JIK3aMeHAa [UIsl CaMOCTOSITEJIbHON
MOJITOTOBKH: C(POPMYJIMPOBaH B MporpaMMe JUCHUILIMHBI B pazzaeine Il yueOHoro
waHa. B 3 cemecTpe sk3amMeH BKIIIOYAeT TeMbl 1, 2 Kypca, B 4 ceMecTpe — Tembl 2, 3, 4.

Tembl KypcoBbIX padoT (4 cemectp)

JlonmomHUTENbHO K TeMaM JaéTcsl CIHUCOK  BOIPOCOB, YTOYHSIONUX U
KOHKPETU3UPYIOIIUX TPeOOBaHUS U CoJepKaHHe. BbINoIHeHHe mpernoiaraet
UCIIOJIb30BaHue naketa Maple.

[E—

JuddepeHunanbuple  ypaBHEHUsT [EPBOrO  MOPAJKA, PpPa3pelICHHbIE

OTHOCHUTEIBHO MPOU3BOJHOM.

. YpaBHeHus B nuddepennnanax.

. YpaBHEHUS C pa3JESIOMMMUCS TEPEMEHHBIMU U YPaBHEHUS, CBOSIIUECS K

HUM

. JIuneliHble ypaBHEHUS U YPABHEHUSI, CBOISIINECS K HUM.

. YpaBHeHus B MONMHBIX AuddepeHImanax.

. Meroa u30KIuH.

. [Ipumenenne O/]Y B pelieHMM NPUKIAIHBIX 3a1ay. (3 WHIUBUAYAIBHBIX

BApUAHTA).

8. Pemenue ypaBHEHMI, [JOMYCKAalIIMX T[OHIKEHUE mopsaka. (2
WHJIUBUAYaJIbHBIX BApUAHTA)

9. YpaBHEHUs, HE pa3pPEIICHHBIE OTHOCUTEIBHO MPOU3BOIHOM.

10. JIuneiiHast 3aBUCUMOCTb U HE3aBUCUMOCTh (DYHKIIUH.

11. ®CP ypaBHeHuit n-ro nopsiaka. (2 MHIUBUIyaIbHBIX BapHaHTA)

12. HaxoxaeHue oOiero pemeHus sl OJHOPOAHBIX YPABHEHHM N-ro Mopsiika.

13. O0miee perieHne HEOTHOPOIHBIX YPABHEHUHN N-TO MOPSIKA.

14. Meron HeomnpeneneHHbIX KOI(PPUIMEHTOB s HAXOXKICHUS YacCTHOTO
penIeHns] HEOTHOPOJHBIX YPaBHEHUI N-TO MOPSIIKA.

15. Meton HeompeneneHHBIX KOADPHUIMEHTOB M7 HAXOXIACHUS YaCTHOTO
pelIeHUs] HEOTHOPOJHBIX YPAaBHEHUH N-IO MOPSIIKA.

16. JIuneliHble CUCTEMBI U YPABHEHUS 1-TO MOPSIKA.
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1'7. MeTon ucKIIroueHus sl PELIEHUsI CUCTEM /1-TO TIOPSIIKA.
18. JIunetinbie cuctemsl n-ro nopsaka. ®CP. (3 unauMBUIyaTbHBIX BapUaHTA)

19. Iloctpoenue oOmero pemieHuss HEOJHOPOAHOM  cucTembl. (3
WUHAVBUYaJIbHBIX BApUAHTA)
20. MaTtpuyHas SKCIIOHEHTA.
VII. MaTepuajibHO-TeXHUYECKOe oOecneuyeHmne
JlexmonHas ayauropus
YueOunas ayautopust Ne20 Habop yuebHoi1 mebenu,
(170002, TBepckasi 00is., r.TBepp, CamoBbiil | 3KpaH,
nepeyiok, 11.35) MIPOEKTOP.
Ha6op yuebHoit mebenu,
VYuebnas aynutopus Ne205 JKpaH,
(170002, Tsepckas 006s., r.TBeph, CamoBBIH | IPOCKTOP.
nepeyIiok, 1.35)
Habop yuebHoit mebenu,
VYuebnas ayauropus Ne7 MeEJIOBast JOCKa
(170002, TBepckass o006is., r.TBepp, CanoBblii
nepeyiok, 11.35)
Jliia camocTosATeNbHOM padoThI
[ToMeliienre i CaMOCTOSITENHLHON paOOThI Habop yueOHol mebenu,
Komnbrotepuslii kiace axynprera [IMuK Ne 46 | kommbroTep,
(170002, Tsepckas o00ma., 1.TBepr, CamoBBIH | IPOECKTOP.

MepeyoK, 11.35)

VIII. CBenenust 00 00HOBJIEHNH padoyeil MPporpaMMbl TMCIUAILIAHBI

. PexkBU3UTBI
OO0HOBJICHHBIHT pasnena | Onucanue
Ne N JOKYMEHTA,
padouei NPOrpaMMbl | BHECEHHBIX
ILIL . YTBepAMBILETro
AUCHUNIMHBI U3MEHEHUH
U3MEHEeHH s
1 11. 2) IIporpammuoe Bnecenbl Ot
oOecrieueHmne n3MeHnennsa B crucok | 24.08.2023 rona,
I1O npotokon Ne 1
YYEHOIO0 COBETa
bakynabTeTa
2 V. 1) OGHOBIICHHE Ot
Pexomennyemas CCBUIOK Ha | 24.08.2023 ropna,
aurTeparypa JUTEPATYPY npoTokon Ne 1
YYEHOI'0 COBETa
dakynbTeTa







