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|. AHHOTAIIMA
1. Ieau 1 3a0a9u JUCHUILIMHBI

Llensamu U 3a1auaMy OCBOECHMS TUCIMIUTMHBI SIBJIIOTCSI OCBOCHHE KITFOUEBBIX MOHS-
THIA, BOINPOCOB Teopuu A pepeHIIMaTbHBIX YPaBHEHHUH, TOCTAaHOBOK 3a/1a4, (popmy-
JMpyeMbIX B BHe T depeHIHaIbHBIX YPaBHEHHUH, aHATMTUYECKIX METOJIOB pellie-

HAA 1 MCTOJ0B KAYCCTBCHHOI'O aHaJIM3a.

2. Mecto mucuumimnbl B cTpykrype OOII

JIMCLMITIIMHA OTHOCUTCS K pazzienny «MarteMaTiuecKui 00s3aTeIbHON YacTn
brnoka 1.

JlucuuiuimHa HaXOAUTCST B JIOTUYECKOM M CONEPKATEIIbHO-METOIMYECKON B3au-
MOCBSI3U U TpeOyeT 3HaHWM M yMEHHM, (OPMHUPYEMBIX B Pe3yJbTaTe OCBOCHUS
IIKOJIBHOW MTPOTpamMMBbl, aareOpbl, MATEMaTUYECKOTO aHaIn3a.

Jucuuruiiaa HeoOXoIMMa Kak MPEANIeCTBYIONIasi, B YaCTHOCTH, JUIsl JUCITU-

IJIUH: (PU3KKa, YUCICHHBIE METO/Ibl, MeTO bl onTumu3auu u NCO.

3. Oobem aucuMIIMHLI. 3 3adeTHble equHanibl, 108 akameMuyecKkux 4acos, B TOM

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

KOHTAKTHAS1 BHEAYIMTOPHAs1 pa00Ta: KOHTPOJIb CAMOCTOSITENTHHON PadOThI

0 , B TOM 4Hclie KypcoBas pabota 0 ;

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 OcBoeHUs |  [ImaHupyemble pe3yinbTaThl 00y4eHHs M0 JUCIUILTHE

00pa3oBaTeIbHON MTPOrpaMMBbl




(bopmHpyemMbIe KOMITETECHITHN)

OIIK-1 CpoocobeH  NpPUMEHSTH
€CTeCTBEHHOHAYYHbIC M OOIICHH-
JKCHEpHBIC 3HAHUs, METOJbl MaTe-
MaTHYECKOTO aHallu3a M MOJICIIH-
POBaHHMS, TECOPETUUECKOTO U IKCIIe-
PUMEHTAJIILHOTO UCCIICIOBAaHUS B
npoeccHOHABHOM IeATEIBHOCTH

OIIK-1.1 3Haer OCHOBBI MaTeMAaTWUKH, (U3UKH, BBI-
YUCIUTENbHON TEXHUKU U TIPOTPaMMHUPOBAHUS
OIIK-1.2 Pemaer cranmapTHbele NpodeccHoHaNbHbIC
3a/la4yd C MPUMEHEHHEM €CTECTBEHHOHAYYHBIX M 00-
LIEUHKEHEPHBIX 3HAHUN, METOJIOB MAaTEMaTUYECKOIro
aHaJIM3a U MOJICTTUPOBAHUS

OIIK-1.3 Brnaneer HaBbIKaMU TEOPETUYECKOI'O U IKC-
MEePUMEHTAJIBLHOTO HCCIe0BaHusl 00BEKTOB Mpodec-
CHUOHAJIbHOW JIEATEIIbHOCTH

I1K-1 CnocobeH ydacTBOBaTh B Ka-
YeCTBE WCIIOJIHUTENST B HAy4HO-
UCCIIEIOBAaTENbCKUX  pa3paboTKax
HOBBIX POOOTOTEXHHYECKUX H Me-
XaTPOHHBIX CUCTEM

[IK-1.1 Pa3pabarbiBaeT MareMaTHYeCKHUE MOJEIH Me-
XaTPOHHBIX U POOOTOTEXHUUYECKUX CHUCTEM, UX TMOJICU-
CTEM U OTJIEJIbHBIX 3JIEMEHTOB U MOJyJIel

I1IK-1.2 Pa3pabaTbIBaeT SKCIEPUMECHTAIBHBIC MAKEThI
YIPABISIONNX, WHPOPMAIIMOHHBIX M HWCIOJHUTEIb-
HBIX MOJYJIEeH MEXaTPOHHBIX U POOOTOTEXHHUYECKUX
CUCTEM U IPOBOJUT UX IKCHEPUMEHTAIbHOE HCCIEN0-
BaHUE C MPUMEHEHUEM COBPEMEHHBIX MH(POpPMAIMOH-
HBIX TEXHOJIOTUI

[TIK-1.5 TIpoBOAUT BBIYUCIUTENIBHBIE SKCIIEPUMEHTHI C
WCIIOIb30BAHUEM CTaHAAPTHBIX MPOrPAMMHBIX IaKe-
TOB C LEJIbIO0 UCCIEAOBAHUS MATEMATUUECKUX MOJIENIEH
MEXaTPOHHBIX U POOOTOTEXHUIECKHX CHCTEM

5. @opma NPOMEKYTOYHOI ATTECTAIMHI M CEMECTP MPOXOKIEHUs . 3a4€T,

4 cemecTp.

6. SI3bIK NpenogaBaHMsi: PYCCKUIL.

Il. Conep:xanue TMCHUILIMHBI,

CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ yKa-

3aHHUEM OTBCIACHHOI'0 HA HUX KOJHYECTBA aKAACMHYECCKHUX YaCOB U BU/I0B yqeﬁ-

HBLIX 3aHATHN

HaunmenoBanue pa3nenoB u Tem

KonrtakTHas pabora Camocro-
Bceero
SATCIIbHAA
Jlexuun IIpaxktuka | Kontpoms ca- pabora, B
MOCTOATENb- | 1 yprora
HOW pabOTHI
KOHTPOJIb

(dac.)




1. Iuddepenunanbupie ypaBHe-

Hus 1-ro mopsiaka 40 12 12 16
2. YpaBHeHHA N-TO TOpPsIIKa 24 8 8 8
3. Cucremnr O1Y 24 8 8 8
4. Borpochl KaueCTBEHHOI Teo-

pun quddepeHnranTbHbIX 20 4 4 12

YpaBHEHUH

UTOI'o 108 32 32 44

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YueOHas mporpamma —

HaMMCHOBAaHUC

pas3aciioB U TEM

Bun zanarus

O6p830BaTeJIbHBI€ TCXHOJIOI'MHN

1. Iuddepenunansubie
ypaBHEHUs 1-T0 nmopsu-

Ka

Jlexuuu, npakTuyeckue

3aHATHUA

1. V3noxxeHue TeopeTuuecKoro

Marepuaa

2. Pemrenue 3amau

2. YpaBHEHHUS N-TO M0-

psaka

.HGKI_[I/II/I, MMPAKTHUYICCKUC

3aHATHUA

1. U3noxenne TCOPETUICCKOI'O

MaTcpualia

2. Penrenune 3amau

3. Cucremsr O/1Y

.HCKI_[I/II/I, MMPAKTUYCCKUC

3aHATUA

1. 3noxeHne TeopeTHUECKOro

Marepuaa

2. Penrenune 3amau

4. Borpockl KaueCTBEH-
HOU Teopun auddepeH-

LIUAJIbHBIX YpaBHEHHH

Jlexuuu, npakTuyeckue

3aHATUA

1. 3noxxeHue TeopeTuuecKoro

Marepuaa

2. Pemrenune 3amau

[IpenonaBanrie y4eOHOW MUCIMIUIMHBI CTPOWTCS HAa COYETAHUU JICKIIHH,
MPAKTUYECKUX 3aHATUM U Pa3IMUHBIX (DOPM CaMOCTOSATEIHLHOM pabOThI CTYACHTOB.
B mporecce ocBoeHMS TUCIIMIUIMHBI UCTIONB3YIOTCS CIIEAYIONne 00pa3oBaTeIbHbBIE

TCXHOJIOTHH, CITOCOOBI M MCTOAbI q)OpMI/IpOBaHI/ISI KOMHGTCHHHﬁZ TPaaAUuIINOHHLBIC



JIEKIUH, IIPAKTUYECKNE 3aHATUS B THAIIONOBOM PEXUME, BBIIIOJIHEHUE UHAUBUY-
aJIbHBIX 33JJaHUIl B paMKaX CaMOCTOSTEIbHOU pabOTHI.
JlucumniauHa npeaycMaTpUBaeT BBIIOJHEHHE KOHTPOJIbHBIX padoT, MMCbMEH-

HBIX JOMAIIHHUX 33JaHUH1, NHIUBUYaJIbHBIX KOHTPOJIbHBIX 3a/IaHUM.

V. OHeHO‘IHbIe MaTepHaJIbl 1JdA NMPOBCIACHUS TeKymeﬁ H l'[pOMe)KyTO‘IHOﬁ

arTrecranmuun

OIIK-1 CniocobeH npuMeHsSTh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIC 3HAHUS,
METOJbl MAaTEMATUYECKOI0 aHAIN3a U MOJEIIUPOBAHMS, TEOPETUUECKOTO U IKCIIE-

PUMEHTAILHOTO UCCIIEAOBaHUS B MPO(PECCHOHATBLHON AESATEIbHOCTH

OIIK-1.1 3HaeT OCHOBBI MaTEMATHKHU, (DU3UKHU, BHIYUCITUTEILHON TEXHUKH U MPO-

IrpaMMHPOBAaHUA

1. Ha3BaTp 001Kl BUJ KJTACCUYECKUX UHTETPUPYEMBIX TH(PPepeHInaTbHBIX

YPaBHEHUM.

2. ChopMynanpoBaTh METObI HAXOXKIECHUS PEIICHHS] OJJHOPOAHOTO YpaBHeE-

HMU:.

3. ChopmynupoBaTh onpeiesieHne, MeToibl HaxoxaeHuss OCP muHeHHbIX

YPaBHEHHUM N-TO MOPAIKA.

4. ChopmyaupoBaTh METO/IBI HAXOXKJICHUS YaCTHOTO PEIICHUS JTUHEHHBIX

YPaBHEHUM N-TrO OPSAIKA.

Cnioco0 mpoBeIeHNS — MMUChMEHHBI.
Kpurepun ouennBanus:
JlaH npaBWIIBHBIN Pa3BEPHYTHIA OTBET — 2 OaJia;

OTBeT COEPKUT HETOUHOCTH — | Oas.



OIIK-1.2 Pemaet crangapTHbIe NPo(eCcCHOHANBHBIE 33/1a4U C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOIIEHH)XCHEPHBIX 3HAHUI, METOJI0B MATEMAaTUYECKOTO

aHaIM3a U MOJICTUPOBAHUS
1.Onpenenuth TUI U PEIIUTh 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)

14)y:2%—4, y(1)=4.

2. Haiitu @CP ypaBHeHH

2.1) y"+5y'+4y =0
2.2) y"-10y'+25y =0
2.3) y'-8y'+25y=0

3. Bemmcarp Bu 9actHOTO pemnieaus Y —7y = f (X) C HEOJTHOPOTHOCTHIO

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

3.3) f(x)=4xe™ cos(7x).

4. Hatitu ®CP, o011iee penieHne CUCTEMBI

5 ol



Crioco6 mpoBeeHNS — MMICbMEHHBIN.

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

3agaHue He BhIMOJIHEHO - 0

OIIK-1.3 BJ'I&I[CCT HaBbIKaMHU TCOPCTUYICCKOI'O U 3KCIICPUMCHTAJIBHOI'O UCCJICIO-

BaHUs1 00BEKTOB MPOPECCHOHATBLHON ACSITEIbHOCTH

1. CkopocTh yBeIMUEHUS BETUYUHBI BKJIAJa MPOMOPIMOHATIBHA €r0 TEeKYIIeH
BenuuuHe. ChopmynupoBath 3aaady Ko u HallTH 3aKOH U3MEHEHUS BEJU-

YMHBI BKJIJa, €CJIM HadaJlbHasl BeIU4KHA Obl1a paBHA N, .

2. [ToctpouTts (hazoBslii mopTpeT cucteMul. MccneoBaTh Ha YCTOMYUBOCTh
X 0 2|x

yl 12 O]y

Cnioco0 mpoBeieHNS — MMUChMEHHBI.

Kpurepun ouennBanus:
3agaHue BBITOJIHEHO MOJHOCTHIO — 10 0ayIos.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 110 9 0asios.
BrInonHeHb! OTAeIbHBIE JIEMEHTHI — OT 1 10 3 0aJlIos.

3aganue He BeInoJIHEHO O

IIK-1 CmnocodeHn y4acTBOBAaTh B KadecTBe MCIOJHHUTEJAS B HAy4YHO-
HCCJIEI0BATEILCKUX Pa3padoTKax HOBBIX POOOTOTEXHMYECKHUX M MeXaTpPOH-

HBIX CUCTEM



IIK-1.1. Pa3zpabGateiBaeT MaTeMaTHUECKUE MOJIETIN MEXaTPOHHBIX U POOOTOTEXHH-

YCCKHUX CUCTEM, UX IMTOACHUCTEM U OTACJIBbHBIX 3JICMCHTOB U MOI[y.]IGﬁ

1. N(t) — u3mensIOmascs BO BpEMEHH H3ydaeMmasi BeauunHa. CKOpOCTh YBe-
nuyenus 3tor BenmuuuHbl N () mpsMo mpomopiiMoHaibHa ee TeKyIeMy 3Ha-

gernto N(t). Chopmynuposats 3anady Komm u Haiitn 3akoH n3menenus N(t),

eCJIM HayaJIbHOE 3HAYCHHE OBLIO PaBHO N0 .

2. CmenieHue Tejla Maccbl M B JMHAMUYECKON OJHOMEPHOM CHCTEME pPaBHO
u(t). Temo Hauano ABMIKEHHE IO JEHCTBHEM CUJbl F 0e3 HayaabHOTO cMe-
IICHUS W CKOPOCTH. JIBMKEHME Tena omuchiBaeTcs 3akoHoM HeroTona. JlaTh

IIOCTAHOBKY 3aJ1a4H1 Komm ABHXKCHMA TCJIA.

Crioco6 npoBeieHNs — MUCbMEHHBIH.
Kpurepun onennBanus:
JlaH npaBUIIbHBINA Pa3BEPHYTHIA OTBET — 2 OaJla;

OTBeT cOIepKUT HETOUHOCTH — | Oa.

IK-1.2. Pa3pabarbiBaeT SKCIEpUMEHTAIIbHBIE MAKEThl YIPABIAIONINX, HHPOpMa-
[IMOHHBIX U UCIOJHUTEIBHBIX MOJYJIEH MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CH-
CTEM W TIPOBOJUT WX IKCIIEPUMEHTATBHOE MCCIICOBAHUE C MTPUMEHEHHUEM COBpE-

MEHHBIX HUH(POPMAIIMOHHBIX TEXHOJIOTUN

1. 3agaua Ko mis mporao3upoBanus cMmeineHuit U(t) Tema mMacchl M, 1BH-
YKEHUE KOTOPOTO OIMHUChIBAaeTCsA 3aKOHOM Hbpl0TOHA, HauaBIero JBWKeHHUE 03
HAYaJIbHOM CKOPOCTH, HO C HAYaJbHBIM CMENIEHUEM Uy, HA KOTOPOE JICUCTBY-

0T BO3Bpalaromue CUJIbI IIPOIIOPIHNOHAIBHBIC CMCIICHUAM, UMCCT BHU
m u”(t) =—k u(t),
u(0)=u,, u’(0)=0.

Haiit aHaTUTHYECKU MPOTHO3UPYEMbIEe TaKOW MOJIEIbI0 cMmeleHus U(t).



2. 3amaya Komm mst mporaosupoBanus cMemienuit U(t) Tema maccbl M, OBU-
YKEHUE KOTOPOIo OIMHUChIBaeTcs 3akoHOM Hpl0TOHA, HauaBIero JBMXeHue 0e3
HayaJbHON CKOPOCTH, HO C HayaJbHBIM CMEILIEHUEM Ug, HA KOTOPOE JEHCTBY-
I0T BO3BpAIIAIONIME CHJIbI MTPOMOPIIMOHAIIBHBIE CMEUIEHUSIM U CHUJIBI BA3KOTO

TPCHUA, UMCCT BHU
u”(t) ==5u(t) — 2u'(t),
u(0)=2, u'(0)=0.

HaiiTi aHaTUTHYECKU MPOTHO3UPYEMbIC TaKOW MOJIENIbI0 cMeteHus U(t).

Crnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kputepuu onieHuBaHus:
3ajaHue BBHIIOJIHEHO MOJHOCTEIO — 10 0ayios.
3agaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BEIoJIHEHEI OTAENBHEIE 2JIEMEHTRI — OT 1 10 3 0aiuioB.

3anganue He BHIMOIHEHO - 0

IIK-1.5. TIpoBOAUT BBIYUCIUTENbHBIE AKCIIEPUMEHTHI C MCIOIb30BAHUEM CTaH-
JAPTHBIX IPOIPAMMHBIX ITAKETOB C LEJIBI0 UCCIEAOBAHNA MAaTEMAaTUUECKUX MOJIe-

JIell MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

1. 3amaua Kommm ams nmporaosupoBanus cmereHui U(t) u ckopocreit v(t) Te-
Ja Macchl M, JIBMKCHHE KOTOPOTO OMUCHIBAETCS 3aKOHOM HbioTOHA, Hayas-
IIero JABMKECHHE 03 HayaJIbHOW CKOPOCTH, HO ¢ HadajbHBIM CMEIICHHEM Ug,
Ha KOTOpOE JCHCTBYIOT BO3BpAIIAIOIIAE CHJIBI TMPOTOPIHOHAIBHBIC CMeIIe-
HUSM, 3alIMCaHHAs IS YHCACHHOTO PEIICHHS B HOPMalbHOU (popme MMeeT

BU]T
u'(t) =v(t), v'(t) :—h u(t),
m

u(@)=uy, Vv(0)=0.



Jlns mpoBeAeHus CPaBHUTEIBHOIO aHalIn3a pemnTh 3aaady Komwu n Hamtu
MIPOTHO3UPYEMOE TaKON MOJEIBI0 aHATUTUYECKOE BBIPAKEHUE JIJISI CMEIICHUS

u(t) u ckopoctu V(t) B MOMeEHT t.

2. 3amava Koy 11 nporao3upoBanus cMmemenui U(t) u ckopocreit V(t) Te-
Ja Macchl M, ABUKEHUE KOTOPOro OMHUCHIBAeTCs 3aKOHOM HbIOTOHA, HayaBs-
IeTO ABMKEHUE 0€3 HAa4aJIbHOW CKOPOCTH, HO C HAYAJIBbHBIM CMEIIeHHuEM Uo,
Ha KOTOpOE JCUCTBYIOT BO3BpalIaIOLIUE CHJIBI MPOMOPIMOHAILHBIE CMEIlle-
HUSIM U CUJIbI BSI3KOTO TPEHUS, 3alMCaHHas ISl YUCIECHHOTO PEIIeHUsI B HOP-

MaJibHOU (popMe, UMEET BU/T
u'(t) = v(t), u(0) =2,
V/(t) =-5u(t) — 2v(t), v(0) =0.

JIns mpoBeneHnss CpaBHUTEIBHOIO aHAIW3a PEIINTh 3anady Komw um HauTh
IIPOTHO3UPYEMOE TAKOM MOJEIBIO AHATUTUYECKOE BBIPAXKECHUE I CMEICHUS

u(t) m ckopoctu V(t) B MOMEHT t.

3. Cucrema ypaBHEHHH JUIsS MPOTHO3MPOBaHUs cMerneHuit U(t) u ckopoctei
v(t) Tema maccel M B cpelie ¢ BA3KMM TPEHHUEM B COOTBETCTBHH C 3aKOHOM

HI)IOTOHa, 3aIlIMCaHHBIM B BUJC CUCTCMBI B HOpMaHBHOﬁ (I)OpMe, HUMCCT BU.

u'(t) = v(t),
V'(t) =-5u(t) — 2v(t).

HaitTtu cranmoHapHbie 3HaUEHUSI CMEIIEHU U CKOPOCTEN Tela (u*, V*), OIlu-

CBIBA€MOI'0 TaKOM MOJICIBIO. Kak Ha3bpIBaeTCs U KaKk KaueCTBEHHO BbITJIA AT

(dazoBbIil OpTpeT? YCTOWYMBO JIM TTOJIOKEHUE PABHOBECHS (u*, V*) B TaKOM

monaenu?

V. YueOHO-MeToau4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCHMILTUHBI

1) Pekomenyemas ureparypa



a) OcHOBHas UTEparypa

1. Kabko A.Il. Juddepennunanpupie ypaBHEHUSI U YCTOWYUBOCTH [DIIEKTPOH-
HeId pecypc] : yueb. / A.Il. XKadko, E.JI. Koruna, O.H. YnxoBa. — Dnek-
TpoH. gaH. — Cankt-IlerepOypr : Jlans, 2015. — 320 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/60651

2. Jluddepennmanbupie ypaBHEHHUS [DJEKTPOHHBIM pecypc] : MPaKTHKYM.

VYuebnoe mocobue / JI.LA. AnbceBud [u ap.]. — DNEKTPOH. TEKCTOBBIC JTaH-
Hble. — MuHck: Beimiimas mkoina, 2012, — 382 ¢. — 978-985-06-2111-5.
— Pexxum poctyma: http://www.iprbookshop.ru/20196.html

0) JononHuTenpHas JIMTEPATYpA:

1. Iudpdepenumansubie ypaBaenus [Tekcr] / b. I1. Jlemunosuy, B. I1. MoaeHos.
- Mocksa : Jlanb, 2008. - 288 c.[DnekrpoHHsiii pecypc].- Pexxum nocrymna:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=126

2. Kypc oObIkHOBEHHBIX TU(PEpeHITMATbHBIX YPAaBHEHU [ DIIEKTPOHHBIN pe-
cypce] : yue6. mocobue / FO. H. bubuxos ; 10. H. bubukos. - Mockga : JIaHb,
2011. - 304 c. - ISBN 978-5-8114-1176-4. [OnektpoHHbIN pecypc]. - Pexum
nocryna: http://e.lanbook.com/books/element.php?pll cid=25&pll id=1542

2) [IporpammHOe oOecrieueHne

KomnbrorepHblii kjaace (paky/aIbTeTa NPUKIATHOA MaTeMATHKH M KHOepHeTHKH Ne 40
(170002, TBepckasi 00.1., r.TBepb, CaoBblIii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian GecIuiaTHO

Apache Tomcat 8.0.27 OecruiaTHO
l'ocynapcTBeHHBIN KOHTPAKT HA MOCTABKY JIULICH3U-
Cadence SPB/OrCAD 16.6 OHHBIX MporpaMMHbIX poaykToB 103 - 'K/09 ot
15.06.2009
GlassFish Server Open Source Edition
411 OecraTHO
Google Chrome OecraTHO
Java SE Development Kit 8 Update 45 SeCILIaTio
(64-bit)
JetBrains PyCharm Community
OecriaTHO

Edition 4.5.3



https://e.lanbook.com/book/60651
http://www.iprbookshop.ru/20196.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=126
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542

JetBrains PyCharm Edu 3.0 OCCIUTaTHO

Kaspersky Endpoint Security 10 mis
Windows Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0 OecIUIaTHO

Mathcad 15 M010 Akt npenoctasienus npas NC00000027 ot

16.09.2011

Akt npenocrasienus mpas Ne Us000311 ot
MATLAB R2012b 25 09.2012
MHuoro KOUOHAJILHBIN peIak-
TOD ONq)Ly$OFFICE 6GCHJII;TH06 I10 Ocerario
OC Linux Ubuntu 6ecrinataoe ITO OeCIUIaTHO
MiKTeX 2.9 OecCIIIaTHO
MSXML 4.0 SP2 Parser and SDK OecriaTHO
NetBeans IDE 8.0.2 OCCIUIaTHO
NetBeans IDE 8.2 OecriaTHO
Notepad++ 0eCIIaTHO
Oracle VM VirtualBox 5.0.2 OeCIUIaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 5r2 «CodrJlaitn Tpeiiny
Python 3.1 pygame-1.9.1 OecIuIaTHO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecIuIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruiatHo
WCF RIA Services V1.0 SP2 OecmiaTHO
WinDjView 2.1 OecIuIaTHO
R Studio OecIuraTHo
Anaconda3 2019.07 (Python 3.7.3 64-
bit) OecruiaTHoO

3) CoBpemenHbIe MPOhECCHOHATIBHBIC 0a3bl JaAHHBIX 1 HH(MOPMAIIMOHHBIC CIIpa-
BOYHBIE CUCTEMBI
1. S5BC «ZNANIUM.COM» www.znanium.com;
2.  DOBC «Yuusepcurerckas budbanoreka omaia»https://biblioclub.ru/;
3. DOBC «Jlanmb» http://e.lanbook.com.

4) Iepeyenp pecypcoB HHGOPMAIIMOHHO-TEIICKOMMYHUKAIMOHHO! ceTr «HTep-
HET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCIIATUTMHBI

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

Hayunas 6ubmmotexa TBI'Y (http://library.tversu.ru)

V1. MeToanueckue MaTepuaJibl VI 00y4aI0IMXCSl 110 OCBOEHHIO TUCIUTLIUHBI


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

[IpoBonsaTcs 3 KOHTPOJIBHBIX MeponpuaThs: (1-ii MOIyJb) pelieHue UHIUBU-
TyaJIbHBIX 3a/IaHUi, KOHTPOJbHAsA, (2- MOIyYJb) pELICHUE MHANBUAYAJbHBIX 3a-
JaHUM, KOHTPOJIbHAs, (3) 3auer.

Pacnpenencaue 6amion: 33/33/34.

TunoBble 3aJaHus AJ18 MPAKTUYECKUX 3aHATHH, JOMAIIHel padoThl M pEHTUHIO-

BOTI'0 KOHTPOJIsA

TunoBkIe 3a1a4M 1Mo BCeM TeMaM TPUBENICHBI B TEKCTE y4eOHOM porpammer: 11. CtpykTypa

JIMCHMILIAHBI

Tema 1. Pemienue auddepenunanbpiXx ypaBHeHuil 1-ro nopsiaka: 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 OJ1Y: 585, 587, 831, 833, x(0)=0, y(0)=0; 828, 829, 800, 801,
805; 846, 847; 828, 833.

Tema 4. Bonpocsl kauecTBeHHON Teopuu nuddepeHnnanbubix ypaBuenui: 1028,

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

dopmMaMu TEKYIIETO KOHTPOJISI CaMOCTOSITENTbHOM Pa0OThl U OCBOCHUS JUCLMTUTUHBI
SBJISIFOTCSI YCTHBIE OIPOCHI 10 JIEKIIMOHHOMY MaTepHaity, MaTepuany NpakTUK, peHTHH-

roBasi OIICHKa MMMChbMEHHBIE PELICHUS PaCYeTHO-TpaPUUECKUX padoT.

OneHouHblie CpEeaACTBA TCKYLIETI0 KOHTPOJIA AJIA CAaMOIIOATOTOBKH

1. UnauBuayanbHas KOHTPOJIBHOE 3a1aHUE
Tewma: uddepenmanbabie ypaBHEHUS IEPBOTO MOPSIKA K METOIBI UX PEIICHMUS.
[lenb: mpoBepka 3HaHus U yMeHus pemars OY 1-ro nopsiaka.

TuroBoli BapuaHT caMOCTOSTEILHOM padoThl: 54, 108, 136, 186, 408.



[Tpumeps! 3amau, 3agaun A camocTosiTensHOM moaroroBku: 301-420 c6. 3amgau

A.®. Ounumnrona.

2. KontposnbHas padota

Tema: luddepennmanbrpie ypaBHEHHs IEPBOTO MOPSIKA U METObI UX PEIICHMUS.
[enb: Tekymas npoepka 3HaHus U ymeHus pemarb OAY 1-ro nopsika.
[Tpumepsl 3a1a4, 3aa4n A1 CaMOCTOATENbHOM noArotoBku: 301-420 c6. 3amau
A.®. Ounumnmnosa.

TunoBoil BapuWaHT: ONPENEIUTh TUI YpaBHEHUs, NpPOJenaTh CTaHIAPTHYIO (He-

cTaHJapTHY0) 3ameny: 101, 151, 408.

3. UuauBuayanbHasi KOHTPOJBHOE 3a1aHUE

Tema: luddepennmanbupie ypaBHEHUs N-T0 MOPsIAKA U METOIbI UX PELICHHUS.
[ens: Texymas npoBepka 3HaHusA U yMeHus pemate O1Y n-ro nopsiaka.
[Ipumepsl 3amau Tecta, 3aayu i1 CAMOCTOSITENbHONM NMOATroTOBKU: 511-574 cO.
3agad A.d. Odununmnosa.

Tunosou Bapuant: HaiTu @CP ypaBuenus 511, 523, 524; manucaTe BUA 4aCTHOTO

peuienus 546, 545.

4. KontponbHas paboTa
Tema: {uddepennmanbubie ypaBHEHHsI N-TO TOPSAKA U METO/BI UX PELICHUS.
Lenp: Texymas npoBepka 3HaHus 1 yMeHus pemats O/lY Nn-ro nopsiaxa.
TurnoBoi BapuaHT KOHTPOJIbHOM paboThl: 522, 549, 583.
[Tpumepsl 3aaa4, 3a1a4u 7151 CAMOCTOSITEIbHON MOAToTOBKH: S511-574 6. 3amau

A.D. dununnosa.

Bonpocsl, mporpamMa u 3ajia4u 3a4era: nporpaMmMa Kypca v IpUBEICHHbIC HU-

JKe 3a7a4u.

3agauy TUIIOBOTO BAPUAHTA:



1) Onpenenuts Tum. Pemuts ypaBHenue Y =—4y/ X—1 Pemnth Kak JIMHEHHOE U

Kak ogHOpojHOoE (Tema 1)

2) IlocTpouTh MHTETpalbHBIE KPUBBIE YPABHEHUS METOJIOM W30KJIWH. BbIIEnuTh
pemenwe 3agaun Komn y' = (x—1)y 1), y(=1) = 2. (tema 2).

[TocTpouTts obIIIee pereHne ypaBHeHuss y' = 2y —2 MeTO10M M30KIuH. BeiaeauTs

pemenue 3anaun Ko y(0)=1.

3). PemuTh NOHM>KEHHEM MOPSAKA (y’)2 +3y"=0.

0

4) Jlana 3anava Komm: y"—4y' +3y =e>, y(0)=0, y(0)
4.1) Haiitu ®CP (0o6ocHOBaTH)
4.2) Bemucars vy, =.
4.3) Haiitu y, MeTosioMm HeonpeeneHHbix ko punuentos (MHK).
4.4) Haiitu y, METOJIOM Bapualluy MPOU3BOJIbHBIX TOCTOSSHHBIX (MBIIII).
4.5) Bemucars vy, =.

4.6) Pemuts 3anauy Komm.

5). Haiitu oOuiee perieHne cuctemMsl 6) METOJJOM UCKIIIOUEHUS.

6) Matpuuno Haiitu u Beinucate ®CP. Haiitu pemienne MBIIII. Halitu yactHoe
peuieHre MeTonoM HeomnpeneneHHbX ko3@duuuentoB (MHK). Beimucars 00-

niee pewmenue. Haiitu pemenne 3anaun Komm.
X' 1 -4 x] [e'] [x(0)] [0
= + : =
y| |-4 1]y] o] y0©)] [o
7) IloctpouTts (hazoBbIii OpTpeT cucTeMbl. MccnenoBaTh Ha yCTOMYMBOCTD
X 0 2(x
y] [2 ofy]
CamocTosiTeJibHasi padoTa CTYJCHTOB BKJIFOYAET MPOPabOTKY JICKIIMOHHOTO Ma-
Tepuaya, MOJArOTOBKY K T€CTaM IMPOMEKYTOUYHOIO KOHTPOJIS, BHIIOJHEHUE WHIH-

BUAYAIbHBIX 33/IaHUN.

MeToanyecKue peKOMEHIAIUN 110 OPraHU3AIMU CAMOCTOATEIbHOH PadoThI



Opranusys cBow y4eOHYyI0 paOOTy, CTYACHTHI JIOJKHBI, BO-TIEPBBIX, BBISIBUThH pe-
KOMEH/IYEMBI PEXXUM U XapakTep y4eOHOM pabOThI 110 U3yUYEHUIO TEOPETHIECKOTO
Kypca, MPaKkTUYECKOMY MPUMEHEHHUI0 M3YYEHHOr0 Marepuaia, MO BbIOJHEHHUIO
3aJJaHUIl A1 CAaMOCTOSITENIbHON PalOTHI, MO HCIMOJIB30BAHUI0 MH(POPMAITMOHHBIX
TEXHOJIOTUI U T.JI. BO-BTOpBIX, 03HAKOMUTHCA C YKa3aHHBIM B METOJUYECKOM Ma-
Tepuayie Mo JAUCIUIUIMHE MEPEeYHEM YUeOHO-METOANYECKUX U3AaHUM, PEKOMEHTY-
eMBIX CTYJEHTaM JJIsi MOATOTOBKH K 3aHATHSIM U BBITIOJHEHHS] CaMOCTOSTEIbHOM
paboThl, a TAKXKE C METOJUYECKUMH MaTepuaiaMyu Ha OyMa)KHbIX W/WIIA dJIEKTPOH-
HBIX HOCHUTEJSIX, BBIMYIIEHHBIX Kadeapoil CBOMMH CHJIaMU U TMPEAOCTaBIISIEMbIE
CTYZCHTaM BO BpeMsI 3aHSITHIA.

CamocTrosiTenbHass paboTa CTYIEHTOB, MPEIyCMOTPEHHAs Yy4e€OHBIM IUIAHOM,
JIOJKHA COOTBETCTBOBATh 0oJiee TIIyOOKOMY YCBOGHHMIO M3y4daeMoro kypca, ¢op-
MHUPOBaTh HAaBBIKM HCCIEIOBATEIbCKON pabOThl U OPUEHTUPOBATH CTYIACHTOB Ha

yMEHUE MTPUMEHSTh TECOPETUYECKUE 3HAHUS HA TIPAKTHUKE.
1. Paboma c yuebOHbIMU ROCOOUSAMU.

JI71s1 TOJTHOLIEHHOTO YCBOEHUSI Kypca CTYIEHT JIOJDKEH, MPEXKIE BCEro, OBJIAICTh
OCHOBHBIMU MOHATUSIMU 3TON JUCHUIUIUHBL. Heo0X0IMMO YCBOUTH ONIPEACIICHUS U
MOHATHUS, YMETh NPHUBOJUTh MX TOYHBIC (DOPMYIUPOBKU, MPUBOIAUTH MPHUMEPHI
O00BEKTOB, YJIOBJIETBOPSIONIMX ATOMY ompesaeneHuto. Kpome Toro, HE0OX0aumo
3HaTh KPyT ()aKTOB, CBSI3aHHBIX C JAHHBIM MOHATHEM. TpedyeTcs TakKe 3HATH CBS-
31 MEXIY IOHATUAMH, YMEThb YCTAaHABJIMBATh COOTHOILIEHUS MEXKIY KilaccaMu

00BEKTOB, OMMCHIBAEMBIX PA3TUYHBIMU TOHSATUSIMH.
2. Camocmosamenvroe uzyyenue mem.

CamocTtosiTenpHass paboTa CTyACHTA SIBJISCTCS BaXKHBIM BHUIOM JIEITEIIBHOCTH, T103-
BOJIAIOIIUM XOPOIIIO YCBOUTH U3Y4Ya€MBbIil IPEIMET U OJTHUM U3 YCIOBHM JOCTHXKE-
HUS HEOOXOIMMOT0 KadecTBa MOATOTOBKHU M MPO(ECCHOHAIBHOM MEePEIoarOTOBKH
crnenuanuctoB. OHa MpeanoiaraeT caMOCTOSITEIbHOE U3YUYEHUE CTYJAEHTOM PEKO-

MEHJIOBAaHHOW Y4eOHO-METOANYECKON JUTEPaTyphl, PA3IUYHBIX CIPABOYHBIX Ma-



TEepHUaJIOB, HaMmMCcaHue pedepaTon, BHICTYIUICHUE C JOKIAI0M, MOATOTOBKY K JIEK-

IMUOHHBIM M IIPAKTUYCCKHUM 3aHATUAM, IIOATOTOBKY K 3aqéTy H DK3aMCHY.
3. IToocomoska k npakmudeckKum 3aHANMUAM.

[Ip1 mOAroTOBKE K MPAKTUYECKUM 3aHATHAM CTyAEHTAM PEKOMEHAYETCS CIENO-
BaTh METOJAMYECKUM PEKOMEHIAIMIM 0 paboTe ¢ yueOHBIMU TTOCOOUSIMH, TTPHUBE-
JICHHBIM BBIIIIE.

4. Cocmasnenue KOHCNeKmos.

B xoHcriekTe OTPa’XCHbBI OCHOBHBIC ITOHATHUA TCMBI. I[JISI HarjLsigfHOCTH M y,I[O6-
CTBaA 3alIOMHUHAHUA UCITIOJIB3YIOTCS CXCMbI U Ta6JII/IHI)I.

5. Iloozomoeka k 3auemy / 3K3amen).

[Ipy moaroroBke K 3a4yeTy / SK3aMEHY CTYIEHTHI JTOJDKHBI MCIOJB30BaTh Kak
CaMOCTOSITEJIbHO MOATOTOBJICHHbIE KOHCIEKTBI, TAK U MATEPHAJIbI, ITOJyUYECHHbBIE B
XOJ€E JEKIUH.

Baxnoit cocrapmsitomeit ganHoro pasnaena PII sBistoTcs TpeboBaHus K
PEUTHUHT-KOHTPOJIIO C YKa3aHUeM OajlyioB, pacHpeieiCHHbIX MEXKIY MOIYISIMU U
BHUJIaMH pabOTHI 00yJarOIIHUXCS.

MakcumanbHas cymMMa OamyioB Mo y4eOHOM NHUCIMIUIMHE, 3aKaH4YUBAIO-
nieics 3a4eToM, 1o uroram cemectpa cocrapisier 100 6amos (50 6amios - 1-i
MOyJIb 1 50 6aJIIOB - 2-1 MOJTYJB).

Crynenty, HaOpaBiiemy 40 6aioB M BBIIIE IO UTOraM pabOTHI B CEMECT-
pe, B DK3aMEHAIMOHHOW BEJIOMOCTH U 3aUY€THOU KHMXKKE BBICTABIISICTCS OICHKA
«3auteHoy». CTynieHT, HaOpaBImii 10 39 6aI0B BKIIOYUTEIBHO, CACT 3a4eT.

Pacnpenenenue 6amioB o MOAYJISIM yCTaHABJIMBAETCS MIPENoaBaTeIeM U
MOXET KOPPEKTHUPOBATHCHI.

VIl. MaTepuajabHO-TeXHUYECKOE o0ecriedeHne

VYuebnas ayautopus Ne 308 | HaGop yueGHOM Mebenu, 3KkpaH,
(170002, Tsepckass 001., TPOCKTOP-
r.TBepp, CanoBblii TmEepe-

YIIOK, 11.35)

VYuebnas ayautopus Ne 205 | HaGop y4ueOHoM MeOenu, MenoBas J0CKa.

(170002, Tsepckas o00.,




r.Tseps,

yIIOK, 11.35)

CanoBelit  miepe-

VIIl. Cenenusi 00 00HOBJIeHNH padoyeil MPOrpaMMbl JUCIIUILIAHBI

Nem.11.

OOHOBJICHHBIN pa3nesn padodei
MIPOrPAMMBI TACITUTUTHHBI

Onucanue BHECEH-
HBIX U3MEHEHUU

PexBu3uThI JOKYMCHTA,
YTBCPAHUBUICTO USMCHCHUSA

V. YueOHO-MeTOJuUeCKOe u
uHpopManMoHHoe  olecreye-

HUEC JUCHHUITIIMHBI

2) IIporpammHoOe obecreueHme

Buecennl n3MmeHeHus
B MPOrPaMMHOE

oOecrieuenue

Ot 24.08.2023 rona, mpo-

TokoJ1 Ne 1 yyeHoro cosera

bakynapTeTa




