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|. AHHOTAIIMA
1. Ieau 1 3a0a9u JUCHUILIMHBI

[emsamu 1 3a1a9aMK OCBOCHUS JMICLIMILINHEI SIBJSTIOTCS OCBOCHUE KITFOUEBBIX I10-
HSITHIA, BOPOCOB Teopru JuhhepeHITMATBHBIX YPaBHEHUH, TOCTAHOBOK 33/1a4, opMy-
JMpyeMbIX B BUzie MU HepeHIMAIBHBIX YPaBHEHNUH, aHATUTUYECKUX METOJIOB PELLIEHUS

1 MCTOOB KQa4CCTBCHHOI'O aHAJIM34a.

2. MecTo tucuuniMHbl B cTpykrype OOII

JIuclMIIMHa OTHOCUTCS K pazzaerny «MaremaTudeckuiny 00s3aTebHON YacTu
brnoka 1.

JlucuurmmHa HaXOAUTCST B JIOTUYECKOM M CONEPKATEIIBHO-METOIMYECKOM B3a-
UMOCBSI3U U TpeOyeT 3HAHUW W yMEHUM, (POpMHpYyeMBbIX B pe3yjbTare OCBOCHUS
HIKOJIbHOW MTPOTpamMMBl, aareOpbl, MATeMaTUYECKOTO aHaJn3a.

Jucuuruiiaa HeoOxoauMa Kak MpeIIecTBYOIas, B YaCTHOCTH, JJIs JUCITU-

IUTUH: (PU3KKa, YUCICHHBIE METOIbl, MEeTO bl onTumu3aruu u NCO.

3. O0beM auCHUILIMHBI. 3 3a4yeTHbIe enuHuIbl, 108 akameMHuUecKux 4acoB, B TOM

YHCIIE:
KOHTAKTHAS ay/IMTOPHAsi padoTa: siekiyu 32 yaca, MpakTHUeCKue 3aHsTus 32 Jaca,

KOHTAKTHAS1 BHEAYIMTOPHAsI pad0Ta: KOHTPOJIb CAMOCTOSITENTHHOM PadOThl -

, B TOM YHCJIe KypcoBas pabota ___ -- ;

camocTosiTe/ibHast padora: 44 yaca, B TOM 4uciie KOHTpoib 0 4acos.

4. IlnanupyemMble pe3yJibTaThl 00y4eHHs 10 AUCHMILINHE, COOTHECEHHBIE C I1a-

HHUPYEMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTe/IbHOH MPOIrPaAMMBbI

[Tnanupyemble pe3ynbTaThl oOcBoeHUs | [ImaHupyemble pe3yiabTaThl 00y4eHHs MO JUCIUILTIHE

00pa3oBaTeIbHON MTPOrpaMMBbl

(bopmupyembie KOMIIETEHITHH )




OIIK-1 Cnocoben

HaJIbHOU JIEITENIHHOCTHA

MPUMCHSITh
(dbyHIaMeHTaIbHBIE 3HAHUS, IOJY-
YeHHbIE B 00JacTH MaTeMaTu4e-
CKMX W (WJIM) €CTECTBEHHBIX HAYK,

M HKCIOJIb30BaTh WX B mpodeccro-

3a1a4

MAaTEMaTUUICCKHUX U €CTCCTBCHHBIX HAYK

CTBCHHOHAY4YHBIC 3aa4n

OIIK-1.1 3HaeT OCHOBHBIE IOJIOKEHUS U KOHIIEIIIUHA

OIIK-1.2 Pemraer TUIIOBBIE MAaTeMAaTUYECKUE U €CTE-

OIIK-1.3 PabGotaer co cTaHTapTHBEIMH MaTeMaTH4e-

CKUMH MOJICTSIMH TIPH PEUICHUH TPOQecCHOHATBHBIX

5. ®opMa NPOMEKYTOYHON ATTECTAIIMM M CeMeCTP NMPOXOXKAeHus: 3adeT (4 ce-

MECT)

6. SI3bIK NMpenoaaBaHMs: PYCCKUIA

Il. Conep:xanue qTuCUMILUINHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jiejiaM) ¢ yKa-

3aHHUEM OTBCJICHHOI'O HA HUX KOJIMYECTBA aKAACMHNYCCKHUX YaCO0B 1 BU/10B yqeﬁ-

HbIX 3aHATHNI

VYyebOnast nporpamMma — Bcero KonTaktHas padora (dac.) Camocro-
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1. Juddepenunanbubie
ypaBHeHHUs |-ro no- 40 12 12 16
psiaka
2. YpaBHEHuUs N-TO T0- 24 8 8 8
psaKa
3. Cucremsr OJ1Y 24 8 8 8
4. Bonpochl Ka4eCTBEH-
HO Teopuu audde- 20 4 4 12
pEHIUAJIBHBIX YPaBHE-
HUH
UTOI'O 108 32 32 44




IIporpamma ocBoeHNsI Y4eOHOM JUCHUILTAHBI

Tema 1. luddepennunansabie ypaBHeHuUs 1-ro mopsaka

Huddepenunanbiuble ypaBHEHUs TMEPBOTO TOPSIKA, pa3pelIeHHbIE OTHOCH-
TENbHO TMPOU3BOAHON. OCHOBHBIE MOHATHA: AudPepeHInanbHOe ypaBHEHHE,
ypaBHeHuE B qudepennnanax, oomiee pereHue, 4acTHOE pelieHne, o0Iuii nHTe-
rpajl, 4acTHOE peleHue, 3aaada Komm, pemenne 3agaun Komu.

Pemenne O/1Y nepBoro nopsiika u ypaBHeHu# B nuddepeHnnanax:

- ypaBHEHHUE ¢ pazfensronmucs nepemerusiMu (51, 54) u ypaBHeHuUsi, CBO-

nsmuyecs kK HuM: (62, 64); onnopoansie ypaBHenus (101, 108) u coasimmecs

HuM (118);

- nuHennble ypaBHuenus (140, 146, 139), ypaBuenust bepuymnu (151);

- ypaBHEHUE B MOJNHBIX auddepenmnunanax (186).

Meron 3amenst (161-163) u Boinenenus nuddepennuana (197, 206). 3agaua

Komm. Pemenue 3agau Komm (53, 56).

WNuTterpanbubie kpuBbie. [loCcTpoeHNE MHTETPATBHBIX KPHBBIX METOJIOM H30-
KJIMH, TeOMeTpuiecKkas uuTepnperanus yciosus Komm u pemenus 3agaun Komm
(2,5).

Teopema cyiiecTBoBaHUS M €IMHCTBEHHOCTH perieHus 3anaun Komwu.

Marematnueckasi hopmynupoBka u npumenenue OJY B pemenun 3agad: 3a-
KOH U3MEHEHHSI CPOPMYJIMPOBAH B YCIOBHMHM 33Ja4d U JAHbl YCIOBUS ISl HAXOXK-
nenust kodddurmenton (80, 82, 85, 87, nexkunoHHbIe), BbIBOA ypaBHeHui (77-79,
91-92).

Kpaessbie 3amaun. @ynkuus ['pruna. Pemenne HeoqHOpOAHOM KpaeBoU 3a1a4u
(764, 767).

Pemienne ypaBHEHUN TOHWKEHUEM MOPSAKA.

Tema 2. JIuneitHpie ypaBHEHUS N-TO MOPSIKA

JIuneitnbie ypaBHeHus N-ro nopsaka. TCE. JIuHeiiHas 3aBUCMMOCTh U HE3aBU-
CUMOCTh (YHKLHN, ONpeesieHue, TEOPEMbI, UCCIEIOBAHUE 110 ONPEAEIECHUIO U C
HCIMOJIb30BaHueM orpenaenutens Bpouckoro (641, 644, 648, 652, 660). ®CP,

HaxoxjaeHue MCP, Teopema 00 00IIEM pelIEHUH OJHOPOIHOTO YpaBHEHHS, TO-



CTpoeHue 0011ero pemenus ogaopoaHoro ypasuenus (511, 524, 518, 531). O6mee
pelIeHrne HEOJHOPOJHBIX ypaBHeHUU. HaxoxkIeHHe 4YacTHOro pelieHusi: METO]
BapuallMy MPOU3BOJILHBIX MOCTOSAHHBIX (576, 578), MeTONl HEOMpeIeIeHHBIX KO-
s unreHToB 1 pUHIUI cynepro3unun (542, 543, 547, 548).

Tema 3. Cucremsr O/1Y

Csenenue 3anaun Komm ypaBHenus k 3agade Ko cucremsr (585, 587). Cae-
nenue 3amadn Komm cucrembr k 3amade Komm ypaBaenms (831, 833, x(0)=0,
y(0)=0). Haxoxnenne ®CP, obuiero pemienus, perienus 3agaun Komm ypaBHeHus
(cucTeMbl) CBEIEHHMEM K COOTBETCTBYIONIECH 3a/aue JJIsi CUCTEMBbl (YypaBHEHUS)
(585, 587, 831, 833, x(0)=0, y(0)=0).

JIuneiinbie cucteMsl N-ro nopsaka. TCE. JIuneliHas 3aBUCUMOCTb U HE3aBUCH-
MOCTb BEKTOP-(DYHKIUMI, ONIpeieiICHUEe, TEOPEMBI, UCCIIEIOBAHKE TIO ONIPEACICHUIO
U C UCHOoJIb30BaHueM onpeaenutenss Bpouckoro. @®CP, TeopeMa 0 cylniecTBOBaHUU
OCP, naxoxnenne @CP, moctpoeHne 00IIEero pemieHrus OJHOPOIHOM CUCTEMBI
(828, 829, 800, 801, 805). Obmiee penieHUEe HEOAHOPOIHBIX ypaBHeHUH. Haxox-
JIEHUE YaCTHOTO PEIICHUS: METOJl BapHalliy MPOU3BOJBHBIX MOCTOSHHBIX (846,
847), MeToa HeonpeneaeHHbIX KOA(P(ULHMEHTOB U MPUHIMN cyneprno3uiuu (828,
833).

Tema 4. Bonipochl kauecTBEHHOM Teopuu AuddhepeHIInanbHbIX YPAaBHEHHM

Jlunamudeckue (aBTOHOMHBIE) cUCTeMbl. Da3oBo€ MPOCTPAHCTBO, (Ha30BbIE
Tpaekropun. Kinaccudukarus 0coObIX TOYEK JTUHEWHBIX OJJTHOPOIHBIX CUCTEM 2-TO
MOpsiZIKa C MOCTOSSHHBIMU JICMCTBUTENbHBIMU Kod(pdunmentamu (962, 972, 974,
973, 966). Haxoxaenne ocoObIX TOYEK U MOCTpoeHUE (a30BbIX TPAEKTOPUH B UX
OKpPECTHOCTH I HelMHeHbIX cucteM (1028, 1025, 986, 902).2. YcTOoMUYUBOCTh U
ACUMITOTUYECKAs] YCTOMUMBOCTh pelieHuil no JlsnynoBy. Onpenenenue. HMccme-
JIOBAaHUE HA YCTOWYUBOCTH 10 TIEPBOMY MPHUOIHKEHUIO - HAXOXKJICHUE U HCCIIEO-

BaHME HAa YCTOWYMBOCTH MOJOKEHUI paBHOBecus (916-918; mpumep n.15, 907-

909).



I11. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VYyebHas mporpamma —

HaMMCHOBAaHUC

pa3lesioB U TeM

Bun zanarusa

O0pazoBarebHbIE TEXHOJIOTHH

1. Iuddepennmanbapie
ypaBHEeHHS 1-r0 opsi-

Ka

.HCKI_[I/II/I, IMPAKTUYCCKUC

3aHATHA

. I3noxenne TCOPECTUUCCKOIo MaTcpurajia

. Pemtenue 3agau

2. YpaBHeHHs N-TO TO-

psaka

Jlexuuu, npakTuyeckue

3aHATHA

. 3noxenune TCOPCTUUCCKOIro MaTcpualia

. Pemtenue 3agau

3. Cucremsr O1Y

Jlexuuu, npakTuyeckue

3aHATHA

. 3noxenune TCOPCTUUCCKOIro MaTcpualia

. Pemtenue 3agau

4. Borpockl Ka4eCTBEH-
HOM Teopun quddepeH-

LIUAJIbHBIX YpaBHEHHH

Jlexuuu, npakTuyeckue

3aHATHA

. 3noxenune TCOPCTUUCCKOIro MaTcpualia

. Pemtenue 3agau

[IpenogaBanrie y4eOHON MUCIUIUIMHBI CTPOUTCS HA COYETAHUU JICKIIUH,

MPAKTUYECKUX 3aHATHI U Pa3TUYHBIX (DOPM CaMOCTOSITEIbHON PabOThI CTY/IEHTOB.

B IIpoHecCcC OCBOCHUA NUCHUIIIIMHBI UCITIOJB3YIOTCA CICAYIOIINC OGp&BOB&TCJ’IBHBIe

TE€XHOJIOTUH, CHOCOOBI MU METOJbl (POPMUPOBAHUS KOMIETEHLMI: TpaaullMOHHbIC

JICKIIUH, IIPAKTHUYCCKHC 3aHATHA B IUAJIOTOBOM PCIKHUMCE, BBIIIOJIHCHUC MHIAWBUIAY-

aJIbHBIX 33JJaHUM B PAMKaX CaMOCTOSATEIbHON padoTHI.

I[I/ICLII/IH.HI/IHE[ npeaAyCcMaTpruBacT BBIITOJIHCHUE KOHTPOJIbHBIX pa60T, IIMCBbMCH-

HBIX JOMAIHUX 33JaHUM1, UHIUBUYaJIbHbIX KOHTPOJIbHBIX 33/IaHUMN.

IV. OneHounble MaTepuasbl AJs1 NMPOBeAeHUs] TeKylleH M NMPOMeKYTOYHOI

arrecranmun




OIIK-1 Cnocoben npuMeHATh (yHIaMEHTaIbHbIE 3HAHUS, TOTy4YCHHbIE B 00J1a-
CTH MaT€MaTUYECKUX U (UJIM) €CTECTBEHHBIX HAYK, U UCIOJIb30BaTh UX B Ipodec-

CHOHAJILHOU TEATEIHbHOCTH

OIIK-1.1 3HaeT OCHOBHBIE TIOJIOKEHHS M KOHIIEHIIUU MAaTEMaTHYECKUX U €CTe-
CTBEHHBIX HayK
1. Ha3BaTh 001IMii BUJT KJIIACCUYECKUX UHTETPUPYEMBbIX NU(hepeHIInaTbHbIX

YPaBHECHUM.

2. ChopMynanpoBaTh METObI HAXOXKIECHUS PELICHHS OJHOPOJHOIO YpaBHE-

HUA.

3. ChopmynupoBaTh onpeesieHne, MeTo ibl HaxoxieHuss @CP nrHeRHbIX

ypaBHEHUH N-To MOpPsKa.

4, C(bOpMYJII/IpOBaTB MCTOAbI HAXOXKACHUS 9YaCTHOI'O PCIICHUA JIMHEHHBIX

YPaBHEHHUM N-TO MOpPsAIKA.

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepuu ouenuBanus:
JlaH npaBUIIBHBIA Pa3BEPHYTHINA OTBET — 2 OaJina;

OTBeT COOEPKUT HETOUHOCTH — | Oain.

OIIK-1.2 Pemraet TUTIOBBIC MAaTEMATHYECKUE M €CTECTBEHHOHAYYHBIC 3a/1a91
1.Onpenenuts TUN U PEIINTh YPABHEHUS

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

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

14y y' =23 -4, yu=4.
X



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

3. Bemucatp Buj1 yacTHOTO pemieHus y' —7y = f (X) C HEOTHOPOTHOCTHIO

BHUa
3.1) f(x)=(4x* +7)k*
3.2) f(x)=3e"

3.3) f(x)=4xe™ cos(7x).

4. Haittu ®CP, ol11ee pelieHue CUCTEMBI
x| |0 2]x
y] [2 ofy]

Cnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kputepuu onieHuBaHus:
3agaHye BBITOJIHEHO NOJHOCTHIO — 10 0ayIos.
3aaHue BBITOIHEHO YaCTUYHO — OT 4 110 9 0asios.
BrInonHeHb! OTAeIbHBIE JIEMEHTHI — OT 1 10 3 0aJlIoB.

3aganue He BhIMOIHEHO - 0

OIIK-1.3 PaGoTaeT co cTaHAapTHBIMH MaTeMaTHICCKIUMHU MOACIISIMU TIPH peIlie-

HUU IPO(PEeCCUOHANIBHBIX 3a/1a4
1. CKOpOCTh yBEIMYEHMS BEJIMUMHBI BKJIa/1a IPOMOPIMOHAIBHA €r0 TEKYIEn
BennunHe. ChopmynupoBath 3aaauy Komu v HallTH 3aKOH U3MEHEHMsI BEJu-

YWHBI BKJIada, €CCJIN HadaJlbHas BCJIIMYKWHA ObLIa paBHa N0 .

2. ITocTpouTts (ha3oBbiid mopTpeT cucteMbl. MccneqoBaTh Ha yCTOMYMBOCTD

S o)



Crioco6 mpoBeeHNs — MMCHbMEHHBIN.

Kpurepun onenuBanus:
3agaHue BBITOJIHEHO MOJHOCTHIO — 10 0ayIos.
3a/1aHue BBIITOJHEHO YaCTUYHO — OT 4 710 9 6asioB.
BEInonHeHb! OTASIbHBIE 3JIEMEHTHI — OT 1 10 3 0aJlIoB.

3aganue He BeIIoJIHEHO O

V. YueOHO0-MeTOANUYeCKOe H HHGPOPMAIMOHHOE 0DecTieYeHre TUCIUTITHHBI
1) Pekomentyemas ureparypa

a) OCHOBHasl JIUTeparypa:

1. Xennep, B. K. OObikHOBeHHbIE qudPepeHnnanbHble ypaBHEHUS, BapUaIlMOH-
HOC WCUHCJICHUE, OCHOBHI CHCIUANBHBIX (PYHKIIUA W WHTETPATbHBIX ypaBHCHHI:
yueOHoe nocodue / B. K. Xennep, T. C. benozeposa, M. B. Xennep. — CaHkr-
[etepOypr: Jlans, 2022. — 320 c. — ISBN 978-5-8114-2592-1. — Tekcrt: amek-
TpoHHbIM //  JlaHb:  snexkTpoHHO-OMOMMoOTewyHass  cuctema. —  URL:
https://e.lanbook.com/book/210038

2. Tpenorun B.A. OOGbikHOBeHHBbIE IU(epeHIIaIbHbIE YPAaBHEHUS YYCOHUK /
B.A. Tpenorun. - M.: ®usmariut, 2009. - 312 c. - ISBN 978-5-9221-1063-1;
[DneKkTpOoHHBIN pecypcl]. - Pexum JIOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=82614

3. bubuxos, 0. H. Kypc 06pikHOBEHHBIX qU((DHepeHINATbHBIX YPAaBHEHUN: y4e0-
Hoe nocobue / FO. H. bubukoB. — 2-e u3z., crep. — Cankr-IlerepOypr: Jlausp,
2022. — 304 c. — ISBN 978-5-8114-1176-4. — Texct: anexTpoHHbIH // JlaHb:
3JIEKTPOHHO-OnOmoteyHas cuctema. — URL: https://e.lanbook.com/book/210617

0) TOTNOJIHUTEITbHAS:

1.Pri6akoB K.A. OGbikHOBeHHbIE MU PepeHInaIbHbIE YPABHEHUS: MPAKTUUYECKUIN
Kypc: yueonoe nocobue / K.A. Peibakos, A.C. Axumona, A.B. [lantenees. - M.:
Jloroc, 2010. - 384 c. - (HoBas ynuBepcuterckas OuOmmoreka). - ISBN 978-5-
98704-465-0; [ DNEeKTpOHHBI pecypc]. - Pe-xum JOCTyma:
http://biblioclub.ru/index.php?page=book&id=84753

2.AcramoBa W.B. Tlpaktukym 1o kypcy «JluddepeHimanbabie ypaBHEHUSNY:
yaeOHoe nocodue / U.B. Acramosa, B.A. Hukumkun. - M.: EBpa3uiickuii OTKpbI-
ThIi UHCTUTYT, 2011. - 96 c. - ISBN 978-5-374-00488-5; [DnexTpoHHBIH pecypc]. -
Pesxxum noctyna: http://biblioclub.ru/index.php?page=book&id=90289



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

2) IIporpammHoOe obecrieueHne

KomnbrorepHblii kjaace (paky/abTeTa NPUKIATHON MaTeMAaTHKU U KuOepHeTHKH Ne 40
(170002, TBepckas 00.1., r. TBepb, CagoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIUIaTHO

Apache Tomcat 8.0.27

O€eCILIaTHO

Cadence SPB/OrCAD 16.6

FOCYHapCTBeHHBIfI KOHTPAKT Ha IMOCTaBKy JIMICH3U-

OHHBIX MporpaMMHBIX poaykToB 103 - I'K/09 ot
15.06.2009

GlassFish Server Open Source Edition

411 OcCIUIaTHO
Google Chrome OecIuIaTHO
Java SE Development Kit 8 Update 45 SeCILIatio
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIuiaTHoO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0

OecCIUIaTHO

Mathcad 15 M010

Akt npenoctasienus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasienus npas Ne Us000311 ot
25.09.2012

MHoro(}yHKITMOHAIBHBIN pPeTaK-

top ONLYOFFICE 6ecrarioe IO | 0SCT1aTHO
OC Linux Ubuntu 6ecruiataoe 10 OecIIaTHO
MiKTeX 2.9 OecIaTHO
MSXML 4.0 SP2 Parser and SDK OecruaTHO
NetBeans IDE 8.0.2 OecriuaTHO
NetBeans IDE 8.2 OecriaTHO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecruraTHO
- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 «CodrJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecIaTHO
Python 3.4.3 OecIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruratHo
WCEF RIA Services V1.0 SP2 OecIIaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecruraTHO
Anaconda3 2019.07 (Python 3.7.3 64-

OecriaTHO

bit)

3) CoBpeMeHHbIe MPOQeCcCHOHATBHBIC 0a3bl TaAHHBIX U HH(POPMAIIMOHHBIC CIIPABOYHBIC

CUCTCMbI




1. 9BbC «ZNANIUM.COM» www.znanium.com;
2.  DOBC «YHuBepcuterckas oubnmmoTeka onnaia»https://biblioclub.ru/;
3. DOBC «Jlauby» http://e.lanbook.com.

4) [epeveHb pecypcoB HMH(POPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT»,
HEOOXOIMMBIX U1l OCBOCHUSI IUCLIUIUINHBI

BupryaneHas oOpasosarenbhas cpera TBI'Y (http://moodle.tversu.ru)

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

V1. MeToanuyeckue MaTepHaJIbl VI 00y4aIOIIMXCSl 110 OCBOEHHIO TUCIUTLIUHBI

Baxxnoit cocrapisitomieit ganHoro pasaena PIIJ] sBastoTcs TpeOoBaHus K
PEUTHHT-KOHTPOJIIO C yKa3aHUEM 0aJuioB, paclpeeeHHBIX MEXIYy MOIYJISAMH U
BUJIaMU PabOThI 00YUYaIOIIHUXCS.

MakcumanbHasi cyMMa 0ajuioB M0 Y4EOHOM TUCHUIUIMHE, 3aKaHUYMBAIOIICH-
Csl K3aMEHOM, T0 uToram cemectpa cocrasisier 60 6amtor (30 6amoB - 1-if Mo-
nyib 1 30 6aioB - 2-if MOJYJIb).

OO6yuaromemycsi, HabpaBiieMy 40—54 Oarta, Ipu MOJBEJICHUU HTOTOB CE-
MecTpa (Ha IMOCICHEM 3aHITHH 0 JTUCITUIUIMHE) B PSUTUHTOBOW BEIOMOCTH yUe-
Ta YCIIEBACMOCTH W 3a4ETHOM KHIKKE MOXKET OBITh BBICTABJICHA OIIEHKA «YIOBJIC-
TBOPHUTEIIBHOY.

OOyuaromemycsi, HaOpaBuemy 55—57 6amioB, Npy MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJICIHEM 3aHSATHU 110 JAUCIHUIUIMHE) B Tpade PEUTHHTOBON BEIOMO-
cTh yuerta ycneBaeMocTH «lIpemuanbHbie Oamibpy MOXKET ObITh AoOaBieHO 15
OaJIJIOB ¥ BBICTABJICHA DK3aMEHAIIMOHHAS OI[CHKA «XOPOIIIOY.

OO6yuatomemycsi, Habpapiemy 58—60 6ayioB, Mpu MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJEAHEM 3aHSATUU 10 JAUCIHUILUIMHE) B rpade peUTUHTOBOM BEOMO-
cTu ydeta ycrneBaemoctH «llpemuanbHbie Oamibny MOXKET ObITh Ao00aBiieHO 27
OaJIJIOB M BBICTABIICHA YK3aMEHAIIMOHHAS OIICHKA «OTINYHOY». B Kakux-1mbo MHBIX
ciIydasix 100aBiIeHHE MPEMUATTbHBIX 0aJIOB HE JOMYCKAETCS.

OOyuaromuiics, HaOpaBmHii 10 39 6aIJIOB BKIIOYNUTEIBHO, CIAET IK3aMEH.

Pacnpenenenne 0anioB mo MOIYJSIM yCTaHABIMBAETCS MpemoAaBaTesieM U
MOKET KOPPEKTUPOBATHCH.

[TpoBoasiTcs 3 KOHTPOJIBHBIX Mepornpuatus: (1-ii MOynb) pelieHue UHANBU-
TyaJbHBIX 3aJaHUM, KOHTPOJIbHAs, (2- MOAYJIb) pEIICHUE WHANBUIyaTbHBIX 3a-
JaHUM, KOHTpOJbHAs, (3) 3a4eT.

Pacnipenenenne 6amios: 33/33/34.


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

TunoBble 3a1aHNA /151 NPAKTHYECKUX 3aHATHIA, JOMAIIIHEH Pa00ThI M PEHTHHIO-

BOI'0 KOHTPOJIsA

TunoBkIe 3a1a4r 1Mo BCeM TeMaM TPUBENICHBI B TEKCTE y4eOHOM nporpammer: 11. CtpykTypa

JIACIATUTAHBI

Tema 1. Pemenue nuddepeHnnanbHplx ypaBHeHu 1-ro mopsiaka: 51, 54; 62, 64;

101, 108; 118; 140, 146, 139; 151, 167, 168; 186; 161-163; 197, 206; 53, 56, 2, 5.

Tema 2. YpaBHenus n-ro nopsiaka: S11, 524, 518, 531; 576, 578; 542, 543, 547,
548.

Tema 3. Cucremsr OJIY: 585, 587, 831, 833, x(0)=0, y(0)=0; 828, 829, 800, 801,
805; 846, 847; 828, 833.

Tema 4. Bonpockl kauyecTBeHHON Teopuu IudPpepeHnnanbHbIx ypaBHeHil: 1028,

1025, 986, 902; 916-918; npumep n.15, 907-909.

dopmaMu TEKYIIEro KOHTPOJISI CaMOCTOSTENbHON pabOThl U OCBOEHUS TUCLUILIMHBI
SBJISIFOTCSL YCTHBIE OITPOCHI IT0 JIEKIMOHHOMY MATEpHaiy, MaTEpUATy PAKTUK, PEUTHH-

roBas OLICHKA ITMCbMCHHBIC PCIICHUA paCLIGTHO-I“pa(i)I/I‘IeCKI/IX pa60T.

OneHoYHBbIE CPEICTBA TEKYLEro KOHTPOJIA A/ CAMOIOATOTOBKH

1. UnauBuayanbHas KOHTPOJIbHOE 3a1aHUE

Tema: Iuddepenunanbabie ypaBHEHUS IEPBOTO MOPAJIKA U METObI UX PEILICHHUS.
Lenb: mpoBepka 3HaHus U ymenus pemarb OJY 1-ro nopska.

TumnoBoi BapuaHT caMOCTOsITeTbHON padoThl: 54, 108, 136, 186, 408.

[Tpumepsl 3a1a4, 3aaaun A1 caMOCTOSTeNbHOM moArotoBku: 301-420 c6. 3amau

A.®D. unmunnosa.

2. KontposnbHas paborta
Tewma: uddepenmanbabie ypaBHEHUS MIEPBOTO MOPSIKA U METObI UX PEICHMUS.

Lenp: Texymas npoBepka 3HaHus 1 yMeHus pemarts OV 1-ro nopsiaxa.



[Tpumeps! 3amau, 3agaun A camocTosiTensHOM moaroroBku: 301-420 c6. 3amgau
A.©®. Oununrosa.
TUNOBOM BapuaHT: ONpPENEIUTh TUI YPABHEHMsI, IPOJENaTh CTaHJAPTHYIO (He-

cTaHJapTHY0) 3ameny: 101, 151, 408.

3. UnnuButyanbHasi KOHTPOJIbHOE 3a7aHue

Tema: uddepennmanpubie ypaBHeHHUs N-TO MOPSIAKA U METOIbI UX PELICHHUS.
Lenb: Tekyas npoBepka 3HaHus U yMeHus pemats OY Nn-ro nopsiaxa.
[Ipumepsl 3a1au TecTa, 3aadu i1 CaAMOCTOSITENbHONM NMOAroToBKU: 511-574 cO.
3agad A.D. dunmmnmnosa.

Tunosoii BapuanT: Hailtu ®CP ypaBuenus 511, 523, 524; nanucaTe BUJ 4aCTHOTO

perenus 546, 545.

4. KontponbHas paboTa
Tema: JluddepeHnmanbabie ypaBHEHUS N-TO MOPSIKA U METOIBI UX PEIICHHUS.
Lenb: Tekyas npoBepka 3HaHus U yMeHus pemats O1Y Nn-ro nopsiaxa.
TunoBoil BapuaHT KOHTPOJIbHOU paboThl: 522, 549, 583.
[TpumMeps! 3aaa4, 3aa4u 11 CAMOCTOSITEIFHOM TOATOTOBKHU: 511-574 ¢0. 3a1au

A.®D. dununnosa.

Bonpocel, nporpaMmma M 3ajla4u 3a4era: nporpaMmMa Kypca v IpUBEICHHBIE HU-
Ke 3a]1a4u.
3aga4uy TUIIOBOTO BAPUAHTA:

1) Onpenenuts Tun. Pemmts ypaBHeHue Y =—4y/ X —1 PemuTh Kak JTHHEHHOE U

Kak oJlHOpojiHOE (TeMa 1)

2) IlocTpouTh MHTErpalIbHBIE KPUBBIC YpaBHCHHUS METOJOM HM30KJIWH. BbIIeauTh
pemenwe 3agaun Komn y' = (x—1)y 1), y(=1) = 2. (tema 2).

[TocTpouTs obIIIee pereHne ypaBaeHust yY' = 2y —2 MeTOI0M M30KIUH. BeiaeauTs

pemenne 3anaun Ko y(0)=1.



3). PemiTh mOHMKEHUEM TTOPSIIKA (y')2 +3y"=0.

4) Jlana 3anava Komm: y"—4y' +3y =e>, y(0)=0, y(0)=0

4.1) Hatitu ®CP (0o60cHOBATH)

4.2) Beinucarts vy, =.

4.3) Haiitu y, MeToiom HeonpeieneHHbIx ko punuentos (MHK).

4.4) Haiitu y, METOJIOM Bapualuy NpOU3BOJIbHBIX TOCTOSSHHBIX (MBIIII).

4.5) Beinucarts vy, =.

4.6) Pemuts 3anauy Komm.

5). Haiitu oOuiee perieHne cuctTemMsl 6) METOJJOM UCKIIFOUEHUS.

6) Matpuuno HaiiTu u Beinucatb ®CP. Haittu pemenue MBIIII. Haiitu yactHOe
penieHre MeTonoM HeomnpeneneHHbIX kodduinmentoB (MHK). Beimucars 006-

uiee peumenue. Haittu pemenne 3agaumn Komm.

X' 1 —4]x] [e'] [x(0)] [0

= + ) =
y| [-4 1y [o] |y(©)] |o
7) IloctpouTts (hazoBbIii TOPTpPET cucTeMBI. MccnenoBaTh Ha yCTOMYMBOCTD
X| 10 2)x
y] [2 ofy

CamocrosiTe1bHAs padoTa CTYJECHTOB BKJIIOYAET MPOPA0OTKY JEKIMOHHOIO Ma-
Tepuasa, MOArOTOBKY K T€CTaM IPOMEKYTOYHOTO KOHTPOJISI, BBIIIOJHEHHE WHAM-

BHUIYaJIbHBIX 3aJIaHHM.

MeToanyecKkue peKOMEH/IAIUN 110 OPraHU3AIMH CAMOCTOATEIbHOH PadoThI

Opranusyst cBOO y4eOHYIO paboTy, CTYyACHTHI JOJKHBI, BO-TIEPBIX, BHISIBUTH pPe-
KOMEH/TyEMbI PEKUM U XapaKkTep yueOHOM padOThI 1O U3YYCHHUIO TEOPETUIECKOTO
Kypca, NpaKkTUYECKOMY MPUMEHEHUIO HU3YyUYEHHOr0 MaTepuaia, MO BBIIOJIHEHUIO
3aIaHUM I CaMOCTOSATENIbHOM PabOThI, MO MCIOJIB30BAaHUIO WH(POPMAITMOHHBIX
TEXHOJIOTUN U T.1. BO-BTOpBIX, 03HAKOMUTHCS C YKa3aHHBIM B METOJUYECKOM Ma-

Tepuaye Mo AUCLHUIUIMHE NEPEYHEM YUeOHO-METOANYECKUX U3AAHUM, PEKOMEHY-



€MbIX CTyJCHTaM Jii MOATOTOBKHU K 3aHSITUSIM U BBIIOJHEHUS CAaMOCTOSITEIbHOMN
paboThl, @ TAKXKE C METOJUYECKIMH MaTepuaiaMi Ha OyMasKHBIX W/UITU 3JIEKTPOH-
HBIX HOCHUTEJSX, BBIMYHICHHBIX Kadeapoid CBOMMH CHWJIAMH M IPEI0CTaBIseMbIe
CTYJ€HTaM BO BpeMs 3aHSITHH.

CamocrosiTenbHas paboTa CTYACHTOB, MPEAYCMOTPEHHas Y4YEOHBIM IIJIaHOM,
JIOJDKHA COOTBETCTBOBATH O0Jiee MIyOOKOMY YCBOCHMIO M3ydaeMoro Kypca, ¢op-
MUPOBaTh HABBIKM HCCIEIOBATEIHCKON pabOThl U OPUEHTHUPOBATH CTYACHTOB Ha

YMEHHUE MPUMCHSTh TCOPETUYCCKHE 3HAHUS Ha TIPAKTHKE.
1. Paboma c yueonwvimu nocoousmu.

JI1s MONHOLIEHHOTO YCBOEHUSI Kypca CTYAEHT AOJDKEH, IIPEXAE BCEro, OBIIAJEThH
OCHOBHBIMHU MOHATHAMU 3TOH AucuuIuiMHbl. Heo6XoauMo ycBOUTh onpeaeneHus u
NOHATHUS, YMETh NPHUBOJUTH MX TOYHbIE (DOPMYJIMPOBKH, MPUBOAUTH IPUMEPHI
O0BEKTOB, YJIOBJIETBOPSIOUIMX 3TOMY ompezaeneHuto. Kpome toro, Heo6Xoaumo
3HATh KpyT (PaKTOB, CBA3AHHBIX C JaHHBIM NMOHATHEM. TpedyeTcs TakKe 3HaTh CBsI-
31 MEXKIy INOHATHSAMHU, YMETh YCTAaHABJIMBATh COOTHOILIEHHsS MEXIy KilaccaMu

00BEKTOB, OMTMCHIBAEMBIX PA3TUIHBIMU OHATHSIMH.
2. Camocmosamenvroe uzyyenue mem.

CamocTosiTenbHast paboTa CTyIEHTa SBJISETCS BaKHBIM BUIOM J€STEIIBHOCTH, 1103~
BOJIAIOIIMM XOPOLIO YCBOUTH U3y4aeMblil IPEAMET U OJHUM U3 YCIOBUU JTOCTHXKE-
HUS HEOOXOJIMMOI'0 KayeCcTBa MOJATOTOBKH U MPOo(hecCHOHATBLHON MepenoiroTOBKU
cnenquanicToB. OHAa MPEaNoIaraeT CaMOCTOSITENIbHOE U3YYEHUE CTYAEHTOM PEKO-
MEHJIOBaHHOW Y4eOHO-METOANYECKON JTMTEPaTyphl, PA3IUYHBIX CIPABOYHBIX Ma-
TE€pHUAJIOB, HalMcaHue pedepaToB, BHICTYIJIEHUE C JOKIAJ0M, TOATOTOBKY K JEK-

MHUOHHBIM U IIPAKTHYCCKHUM 3aHATHUAM, IIOATOTOBKY K 33‘-IéTy H 3K3aMCHY.
3. Iloocomoska x npakmudeckKum 3aHAMuUAM.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATHUSAM CTYJCHTaAM PEKOMEHIYETCS CIeo-
BaTh METOJMYECKUM PEKOMEHAIUSAM 110 paboTe ¢ yueOHbIMU MOCOOUSIMU, TIPUBE-

JCHHBIM BBIIIIC.



4. CocmasneHnue KOHCNeKmoa.

B xoHcmekte OTPa’XCHbI OCHOBHBIC ITOHATHA TCMBI. I[J'If[ HarisigHOCTH U y,Z[O6-

CTBa 3aIlIOMUHAHUSI UCTIOTB3YIOTCS CXEMBI U TAOTHUIIBI.
5. [loocomoexa k 3auemy / sx3amen).

HpI/I IMOATOTOBKC K 3a4YCTy / 9K3aMCHY CTYIACHTBI HOJDKHBI HMCIIOJIB30BATH KaK
CaMOCTOATCIbHO IIOATOTOBJICHHBIC KOHCIICKTBI, TdK U MAaTCpHUAJIbl, IIOJIYYCHHBIC B

X0J1€ JIEKIIUH.

VIl. MaTepuanbHoO-TeXHU4YECKOe o0ecreyeHne

Jnst aynutopHOM paboThI

VYuebnas ayautopusi Ne | Habop yuebHoit mebenu,
308 9KpaH,

(170002, Tsepckast 00d., | TPOEKTOP.

r.Teepp, CanoBelii mnepe-
YIIOK, 11.35)

VYuebnas ayauropus Ne 20 | Habop yuebnoit mebenu,
(170002, Tsepckass 001, | SKpaH,

r.Teepp, CanoBelii mepe- | MPOEKTOP.

YIIOK, 11.35)

J1st caMoCTOSITENTbHOM padOoThI
ITomemenne ans camocto- | KommbroTep,
ATENbHOM paboThl 00yua- | IKpaH,
IOIINXCS: IPOEKTOP,
KomnbroTepHslil kiace ¢a- | KOHAUIUOHED.
KyJIbTe€Ta NPUKIATHON Ma-
TEMaTUKH U KHUOEPHETHKH
Ne 46

(170002, Tsepckast o001.,
r.Teepp, CanoBblii mnepe-
yJI0K, 1.35)

VIIl. CBenenusi 06 00HOBJIeHHMH padoyeii MPOrpaMMbl TUCIUTLTHHBI

Ner.m. | O6HOBNEeHHBIN pa3aen paboyeit | OmnucaHue BHECEH- PexBU3UTHI TOKyMEHTA,

mporpamMmsbl JUCIHUIIIIMHBI HBIX U3MEHEHNH YTBEPAHUBUICTO USMCHCHUSA

el .







