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I. AHHOTAUA
1. Heau 1 3a1a4u JUCHUILIMHBI

[ensimu 1 3a1a4aMu OCBOEHHS AUCIMITIMHBI SBISTIOTCS OCBOSHUE KITFOUEBBIX TOHS-
THIA, BOIIPOCOB TEOpUH U PEePEHIMATLHBIX YPaBHEHHIA, TOCTAHOBOK 3a/1a4, (opMy-
JMpyeMbIX B BHJE AU(D(HEepeHIINATbHBIX YPABHEHNUH, aHATUTHYECKHX METOJIOB pellie-
HUSI ¥ METOJIOB KaUeCTBEHHOTO aHAJIH3A.

2. Mecro nucumiimibl B crpykrype OOIT

JlucimIiiHa OTHOCHTCSL K pasfeny «MaremaTudeckuiny 00s3aTeNbHOW 4YacTu
bnoxka 1.

JlucumIuimHa HAXOAWTCS B JIOTMYECKOM M COJEPKATEIIbHO-METOINYECKON B3au-
MOCBSI3M U TpeOyeT 3HaHW U YMEHHUI, (OPMUPYEMBIX B PE3yJIbTaTe OCBOCHUS
IIKOJIBHOW MTPOrpamMMBsl, aareOpbl, MAaTEMaTUYECKOrO aHaIu3a.

JuciuniarHa HeoOXoAuMa Kak IpeIIecTBYIOasi, B YaCTHOCTH, JUIsl AUCLIH-

IIJITUH: (1)I/I3HK3, YUCJICHHBIC MCTOAbI, MCTOAbI OIITUMHN3AaIIHH U HCO.

3. O0beM auCHMILIMHBI: 3 3adeTHbIC eauHuIlb], 108 akageMHUYeCKHUX YacoB, B TOM

quciic.

KOHTAKTHAA ayJAUTOPHAs padoTa: JeKuK 32 yaca, MpaKTUIECKUe 3aHATHA 32 Jaca;
KOHTAKTHASI BHEAYIMTOPHAsI pa00Ta: KOHTPOJIb CAMOCTOSITENTHHON PaOOThI

0 , B TOM uHnciie Kypcopas pabora 0 ;

caMocTOsITeJIbHas padora: 44 yaca, B TOM 4uciie KOHTPOJib 0 4acoB.

4. Ilnanupyemble pe3yJibTAThl 00y4eHHs 10 JUCHMILINHE, COOTHECEHHbIE C IJ1a-
HUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTe/IbHON MPOrPaMMBbI

[Tnanupyemble pe3ysIbTaThl OCBOCHUS
00pa3oBaTeNbHON MPOrPaMMBI
(bopmupyembie KOMIIETEHITUH )

[Tmanupyembie pe3yinbTaThl 00YUYEHUS 10 TUCIIUILIIMHE

OIIK-1  CnocobeH  MpPUMEHSTH
€CTeCTBEHHOHAY4YHble M OOIIEnH-
KCHEpHBIC 3HAHUS, METOJbI Mare-
MaTHYECKOTO aHajlu3a M MOJENH-
POBaHUS, TEOPETUIECKOTO U DKCIIE-
PUMEHTAJIBHOTO HCCIEOBaHUA B
npo¢eCCUOHATBHON IEATETLHOCTH

OIIK-1.1 3HaeT OCHOBHI MaTE€MAaTWUKH, (PU3UKH, BHI-
YUCJIUTENIBHON TEXHUKU U TPOTrpaMMHUPOBAHUS
OIIK-1.2 Pemaer cranmapTHble NpPOQecCHOHANIbHbIE
3a/la4il C MPUMEHEHHEM €CTEeCTBEHHOHAYYHBIX M 00-
HIEUHKEHEPHBIX 3HAHUN, METOJIOB MaTEMaTUYECKOTrO
aHalIM3a U MOJAEIIUPOBAHUSA

OIIK-1.3 Brnaneer HaBbIKaMH TEOPETUYECKOTO M JKC-
MEePUMEHTaJIbHOTO HCCIe0OBaHUsI 00BEKTOB Mpodec-
CHOHAJIbHOU JIEATEIIbHOCTH

[IK-1 Cnocoben yyacTBOBarTh B Ka-
4YeCTBE MCIIOJHMUTENS B Hay4dHO-
UCCIIEIOBAaTENIbCKUX  pa3paboTKax
HOBBIX POOOTOTEXHHYECKUX U Me-
XaTPOHHBIX CUCTEM

[IK-1.1 Pa3pabarpiBaeT MaTeMaTHYECKUE MOJETH Me-
XaTPOHHBIX U POOOTOTEXHUYECKHX CHUCTEM, MX IOJICHU-
CTEM U OTJIEIbHBIX 3JIEMEHTOB U MOJyJei

[1K-1.2 Pa3pabaTbiBaeT SKCHEPUMEHTAJIbHBIE MAKEThI
YIOPaBISAOMUX, UHOOPMAIIMOHHBIX U HCIIOJHUTEb-
HBIX MOJYJeW MEXaTPOHHBIX U POOOTOTEXHUYECKUX
CUCTEM U MPOBOJUT MX IKCHEPHUMEHTAIbHOE HCCIEN0-




BaHHE C MPUMEHEHUEM COBPEMEHHBIX MH(POPMAIMOH-
HBIX TEXHOJOTHH

[IK-1.5 TIpoBOAUT BBIYUCIAUTENBHBIE HKCIIEPUMEHTHI C
HCMOJIb30BAHUEM CTaHAAPTHBIX MPOTrPaMMHBIX IaKe-
TOB C IIEJIbI0 HCCJCIOBAHUI MaTEeMaTHYECCKUX MOACICH
MEXaTPOHHBIX U POOOTOTEXHHYECKUX CHCTEM

5. d)opMa IMPOMCEIKYT OYHOM aTTECTAIIMU X CEMECTP NMPOXOKACHUSA: 3a4CT,

4 cemectp.

6. SI3bIk npenoxaBaHus: PYCCKHIL.

II. Conep:xanue IMCUUILINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3JesiaM) ¢ yKa-
3aHHEeM OTBEJCHHOI0 Ha HUX KOJINYECTBA aKAJAeMHUYEeCKHX YaCOB M BHIOB y4el-

HBLIX 3aHATHN
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1. Iudpdepenunanbabie ypaBHeHuUs 1-ro
MopsJIKa 40 12 12 16
2. YpaBHeHHUsI n-T0 NoOpsiiKa 24 8 8 8
3. Cucremsr O/1Y 24 8 8 8
4. Borpockl KaueCTBEHHOM Teopun
audQepeHranbHbIX YpaBHEHUH 20 4 4 12
NTOTI'O 108 32 32 44

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VYyebHas mporpamma —
HaNMEHOBaHHE
pa3eNIoB U TeM

Bun 3anatusa

O0pazoBarenbHbIE TEXHOIOTHH

1. Iuddepenunanbubie
ypaBHeHUs 1-ro mops-
Ka

.HCKI_[I/II/I, MMPAKTUYCCKUC
3aHATHUA

1. U3noxkeHne TeOpeTHUECKOTO
MaTepuaia
2. Pemrenune 3amau




2. YpaBHeHUs n-T0 MO-
psaka

Jlekuuu, npakTuyeckue
3aHATHS

1. 3noeHue TeopeTuuecKoro
MaTtepuana
2. Pemienne 3agau

3. Cucremsr O[1Y

.HCKI_[I/II/I, IMPAKTUYCCKUC
3aHATHA

1. 3noxeHue TeopeTuyecKoro
Marepuaia
2. Pemenue 3amau

4. Borpockl KaueCTBEH-
HoOM Teopun quddepeH-
LIUAJIBHBIX YPABHEHUN

Jlekuuu, npakTuyeckue
3aHATHS

1. 3noeHue TeopeTuuecKoro
MaTepuaia
2. Peurenune 3amau

[IpenonaBanrie y4eOHOM NHCLUMIUIMHBI CTPOMUTCSI HAa COYETAHUU
MPAKTHYECKUX 3aHATUN U PA3IMYHBIX (POPM CaMOCTOSITENEHON pabOThI CTYACHTOB.
B npouiecce ocBOeHUs JUCHMILIMHBI UCIOJIB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIC
TE€XHOJOIMH, CHOCOOBI M METOAbl (POPMUPOBAHMS KOMIETEHIMN: TpPagUIIMOHHBIE
JICKIUY, IIPAKTUYECKUE 3aHATUS B TUAIIONOBOM PEXKUME, BBIIIOIHEHUE UHIAUBULY-
aJIbHBIX 33JJaHUI B paMKax CaMOCTOSTEIbHOU padOThI.

JlucuuniauHa npeaycMaTpUBaeT BHIIOJHEHNE KOHTPOJIbHBIX padoT, MMCbMEH-
HBIX JIOMAIlHUX 3aJ1aHUM, UHAMBUAYAIBHBIX KOHTPOJIbHBIX 3aaHUMN.

JICKIIUH,

IV. OneHo4yHble MaTepHaJIbl ISl NMPOBeJAeHUs TeKylled W NMPOMeKYTOYHOM

aTrecralnmmu

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHBIE U OOLIEMHKEHEPHbIEC 3HAHUS,
METOJbl MaTEMATUYECKOIO AHAIN3a U MOJEIIMPOBAHMS, TEOPETUUECKOIO U IKCIIE-
PUMEHTAIBHOTO UCCIIEOBAHUS B IPOPECCUOHAIIBHON AESITEIbHOCTH

OIIK-1.1 3HaeT OCHOBBI MaTeMAaTHKHU, (DU3UKHU, BEIYUCITUTEIILHON TEXHUKH U IPO-

rpaMMUPOBaHHUS

1. Ha3BaTp 001muii BUJ KJIIACCUYECKUX UHTETPUPYEMBIX AU(hepeHITnaTbHBIX

YPaBHEHUM.

2. ChopMynnpoBaTh METOIbI HAXOXK/ICHUS PEIICHHS OJJHOPOIHOTO YpaBHeE-

HMU:.

3. ChopmynupoBaTh onpeesieHne, MeToibl HaxoxieHuss @CP nuHeHHbIX
YPaBHEHHUM N-Iro MOPsAIKA.
4. CchopmynupoBaTh METOJIbI HAXOKJIEHHS YaCTHOTO PEIICHUS] IMHEUHBIX
YPaBHEHHUU N-ro MOPAIKA.

Cnioco0 mpoBeIcHNS — MUChMEHHBI.
Kpurepun ouenuBanus:
JlaH npaBWIIBHBIN Pa3BEPHYTHINA OTBET — 2 Oaiia;

OTBeT COEPKUT HETOUHOCTH — | Oas.

OIIK-1.2 Pemaer ctangaptHeie podeccHoHaIbHbIE 3aa491 ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIIEUH)XKEHEPHBIX 3HAHUM, METOJIOB MaTEMaTHYECKOTO
aHaju3a U MOJIEJINPOBAHUS



1.Onpenenuts THII U PELINTH YPaBHEHHUS

1.1) y'=2y*sin(2x—4), y(2)=1,
1.2) y'=(y+3x+2) -3,
1.3) y’:21—4, (penmTh KaK OJTHOPOJTHOE)
X
r_~Y _
1.4) y'=2=-4, y()=4.
X
2. Haiitu ®CP ypaBHEHU
2.1) y"+5y'+4y=0
2.2) y"=10y"'+25y =0
2.3) y"—8y'+25y=0

3. Bemmcarp Bu 9acTHOTO perienus y' —7y = f (x) C HEOJTHOPOTHOCTHIO

BH]IA
3.1) fx)=(4x> +7)e™
3.2) f(x)=3e™

3.3) f(x)=4xe™ cos(7x).

4. Haittu ®CP, oOwiee pereHne CuCTEMBbI

X 0 2|x
v] [2 0]y
Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouennBanus:
3agaHue BBITOJIHEHO NOJIHOCTRIO — 10 0aioB.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.

BrIm1o1HEHBI OTIENIBHBIE DJIEMEHTHI — OT 1 710 3 0aJUIOoB.
3aaHue He BBITOJIHEHO - ()

OIIK-1.3 Bianeetr HaBbIKaMH TEOPETUUECKOTO U AKCIEPUMEHTAIBHOIO UCCIIENI0-
BaHUSI 00BEKTOB PO(PECCHOHATILHOM NESITEIbHOCTH

1. CxopocTh yBENMYEHHUS BEIMYHUHBI BKJIA/IA TPONOPLUHOHAIBHA €r0 TEKYIIEH
BenuuuHe. ChopmynupoBath 3a1auy Komm n HalTH 3aKOH U3MEHEHUS BEJIH-
YUHBI BKJIaJIa, €CJIM HayaJlbHas BeJIMYMHA OblIa paBHA N, .

2. IMocTpouts (hazoBeiii mopTpeT cucTeMbl. MccnenoBaTs Ha yCTOWIMBOCTh

G o)



Crnioco0 mpoBeieHNs — MUChbMEHHBIH.

Kputepun onieHBaHUS:
3agaHye BBITOJIHEHO MOJHOCTHIO — 10 0ayIos.
3ajaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrInonHeHb! OTACIbHBIE 3JIEMEHTHI — OT 1 10 3 0aJlIoB.
3aganue He BeInoJIHEHO O

IIK-1 CnocodeH y4acTBOBAaTb B KadecTBe MCIOJHHUTENsI B HAYYHO-
HCCJIEI0BATEILCKUX Pa3padoTKax HOBBIX POOOTOTEXHHYECKHUX M MeXaTpPOH-
HBIX CHCTEM

ITK-1.1. Pa3zpabarbiBaeT MaTeMaTHUYECKUE MOJICIIA MEXAaTPOHHBIX U POOOTOTEXHHU-
YECKUX CUCTEM, UX MOJICUCTEM U OT/CJIbHBIX AJIEMEHTOB U MOJYJIeH

1. N(¢) — nu3aMeHstoniascs BO BpeMEeHH u3ydaemasi BelinuuHa. CKOpOCTh yBe-

JMYEHUS 3TOM BEJIMYMHBI /. ., MPSIMO NPONOPUMOHAIBHA €€ TEKYyIIEMY 3Ha-

/

yeHuto N(¢). Chopmynupoats 3anauy Komm u HailTh 3akoH nu3meHnenus N(¢),
€CIIM HayaJIbHOE 3Ha4eHue ObLIIO PaBHO N, .

2. CmenieHue Tena Macchl m B AUMHAMHUYECKON OJHOMEPHOU CHUCTEME PaBHO
u(t). Teno Havanmo ABWKEHUE TOJ JCUCTBUEM CUJIBI F 0€3 HaYaJbHOTO CMe-
HIEHUA U CKOpPOCTH. JIBM)KEHHE Tena onmuchiBaeTcs 3akoHOM HeroToHa. JlaTh
MOCTAaHOBKY 3a7auu Koy JBrKeHus Tena.

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouennBanus:
JlaH npaBUIIbHBINA Pa3BEpHYTHIA OTBET — 2 Oaila;
OTBeT coepKUT HETOYHOCTH — | Oa.

ITK-1.2. Pa3pabarbiBaeT SKCIIEpUMEHTAIbHBIE MAKEThl YIPABIAIONINX, HHPOpMa-
IIMOHHBIX U UCIOJHUTEIBHBIX MOJYyJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKHUX CH-
CTEM U IMPOBOJUT UX SKCIIEPUMEHTAIBHOE HCCIENOBAHUE C MPUMEHEHUEM COBpE-
MEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN

1. 3agaya Komuy 1151 mporHo3upoBaHusi CMEIICHUH u(f) Tena Macchl m, ABU-
YKEHHE KOTOPOTO OMHUCKhIBAETCS 3aKOHOM HbIOTOHA, HauaBIIero ABUKECHHE 0€3
HayaJbHON CKOPOCTH, HO C HAYAJIbHBIM CMEILICHUEM 1), HA KOTOPOE JCHCTBY-

10T BO3BPALIAIONIKE CHIIBI IIPOIOPIMOHAIBHEIE CMELIEHUSIM, UMEET BH /I
mu"(t)=—k u(t),

u(0)=u,, u'(0)=0.
HaiiTn aHanuTHYeCKU MPOrHO3UPYEMBIE TAKOM MOJIETbIO cMeleHus U(?).



2. 3anauva Ko s mporHO3upoBaHus CMENIEHUN u(f) Teaa Macchl m, JIBH-
YKEHUE KOTOPOIo OMUChIBaeTCs 3akoHOM Hpl0TOHA, HayaBIero qBuxxeHue 0e3
HaYaJIbHOW CKOPOCTH, HO C HAYaJIbHBIM CMEIICHUEM U, HA KOTOPOE ACHCTBY-
I0T BO3BpAIIAIONIUE CHJIbI MTPOMOPIIMOHAIIBHBIE CMEUIEHUSIM U CHUJIBI BA3KOTO

TPEHMSI, IMEET BU]I
u"(t) ==5u(t) —2u'(t),

u(0)=2, u'(0)=0.
HaiiTi aHaIMTHYECKH IPOTHO3UPYEMBIE TAKOW MOIEIBIO CMEILEHHS (7).

Crioco6 mpoBeeHNS — MICbMEHHBIN.

Kpurepun onenuBanus:
3aJ1aHKe BBHITTOJIHEHO MOJHOCTRIO — 10 0amios.
3a/1aHue BBIITOJHEHO YaCTHYHO — OT 4 710 9 6aJioB.
BrImmosiHEHEI OTENIBHBIE DJIEMEHTHI — OT 1 710 3 0asuIoB.
3amanne He BBITOJIHEHO - 0

IIK-1.5. HpOBOI[I/IT BBIYUCIUTCIIBHBIC JKCIICPUMCHTBI C HMCIIOJIB30BAHHCM CTaH-
HAapPTHBIX ITPOIrpaMMHBIX ITAKCTOB C LCJIbIO MCCICAOBAHUA MATCMATHYCCKHUX MOJIC-
Jen MCXATPOHHBIX U pO60TOTeXHI/I‘-I€CKI/IX CHCTCM

1. 3amaua Koy a1 mporHo3upoBaHusl CMEIeHuH u(f) U ckopocTeit w(¢) Te-
Jla Macchl m, JBM)KEHHE KOTOPOTrO OINMCHhIBAETCS 3aKOHOM HblOTOHa, HayaB-
1Iero JIBM>KEHUE 0e3 HauyallbHOW CKOPOCTU, HO C HAYaJIbHBIM CMEILIEHUEM U,
Ha KOTOpOE JICHCTBYIOT BO3BpAIAIONINE CUJIBI MPOMOPIUOHATILHBIE CMEIlle-
HUSIM, 3allUCaHHas JJisl YUCIICHHOTO PEIICHHS B HOpMalbHOU gopme nmeer
BH/I

WO =v(D), V()= u@),
m
u(0)=u,, v(0)=0.

s mpoBeneHusi CpaBHUTEIIBHOIO aHa/In3a pelnTh 3aaady Komwu m HanTu

MIPOTHO3UPYEMOE TAaKOU MOJEIIbIO aHATUTHYECKOE BBIPAKEHHE JIJISi CMEIIEHUS
u(t) u ckopoctu v(f) B MOMEHT £.

2. 3agava Komu aj1s1 mporHO3UpoOBaHus cMeIeHni u(f) u ckopoctent v(f) Te-
Ja Macchl m, ABM)KEHHWE KOTOPOTO OMHUCHIBaeTCs 3akOHOM HproTOoHa, HauaB-
HIeTo JBHKEHUE 0e3 HayalbHON CKOPOCTH, HO C HAYaJIbHBIM CMELICHUEM L,
Ha KOTOpOE JACWCTBYIOT BO3BPAIAIOIINE CHJIBI MPOMOPIUOHAIBHEIE CMeIe-
HUSIM U CHJIBI BS3KOTO TPEHUS, 3alMCaHHas ISl YUCIIEHHOTO PEIICHUsI B HOP-
MajbHOUN QopMe, UMEeeT BUJL

u'(t) =v(t), u(0)=2,

V(1) = =5u(t) — 2v(1), v(0)=0.



Jlst mpoBenieHUsT CPaBHUTENBHOTO aHANM3a PEMuTh 3aady Komm u HalTh
MIPOTHO3UPYEMOE TAaKOW MOJAEIBI0 aHATUTHYECKOE BBIPAXKECHUE IJIsI CMEIICHHUS
u(t) u ckopocTu V() B MOMEHT f.

3. Cucrtema ypaBHEHHUN JJISI IPOTHO3UPOBAHUS CMEILCHUM u(f) U CKOpoCTei
v(f) Tema Maccel m B cpejie C BSI3KUM TPEHHEM B COOTBETCTBUHU C 3aKOHOM
HrproToHa, 3anmucanHbIM B BUJIE CUCTEMbl B HOpMaJIbHOU (popMe, UMEET BU/I:
u'(t) = (),
V() ==5u(t) — 2v(2).
Haittu cranmoHapHblie 3HaYEHUSI CMELIEHUN U CKOPOCTEN Tena (u*, v*), OITH-

ChIBAEMOI'0 TaKOW MOJenbl0. Kak Ha3bIBa€TCA M KaK KQUECTBEHHO BBITJISIUT
¢dazoBbIil mOpTpeT? YCTOWUYNBO JIM MOJI0KEHUE PAaBHOBECHS (u*, v*) B TaKOMN

Moaemn?

V. YueOHO-MeToau4ecKoe U MHGOPMALIMOHHOE 00ecrieYeHue TUCHMILIUHBI
1) PekoMenayemas ureparypa
a) OCHOBHas UTEparypa
1. XKabko A.Il. Iuddepenunanpubie ypaBHEHUS U YCTOMYHMBOCTh [DIEKTPOH-
HbI pecypc] : yue6. / A.Il. Kab6ko, E.J[. Kotuna, O.H. YmwkoBa. — Diek-
TpoH. naH. — Cankrt-IletepOypr : Jlanb, 2015. — 320 ¢. — Pexum gocryma:
https://e.lanbook.com/book/60651

2. JlupdepenuumanbHble ypaBHEHHsI [DJIEKTPOHHBIA pecypc] : IPaKTUKYM.
VYuebnoe nocobue / JILA. AnbceBud [U Ap.]. — DAEKTPOH. TEKCTOBBIE JIaH-
Hble. — MuHck: Boiiimas mkona, 2012. — 382 ¢. — 978-985-06-2111-5.
— Pexxum nocrtyna: http://www.iprbookshop.ru/20196.html

0) JlomonHuTeNnsHas IUTEpaTypa:

1. uddepenunansupie ypaBuenus [ Tekct] / b. I1. demunosuy, B. I1. MoaeHoOB.
- Mockaga : JIanb, 2008. - 288 c.[DnekTpoHHBI pecypc].- Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll cid=25&pll _id=126

2. Kypc 00bIkHOBEHHBIX nU(depeHITHATBHBIX YPABHEHU [ DIEKTPOHHBIN pe-
cypce] : yue6. mocobue / FO. H. bubuxos ; 10. H. bubukos. - Mockga : JIaHb,
2011. - 304 c. - ISBN 978-5-8114-1176-4. [OnexTpoHHBIN pecypc]. - Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1542

2) IIporpammHOe obecrieueHre

KoMnbroTrepHslii Ki1ace pakyabTeTa NPUKIJIAIHON MATEMATHKH U KHOepHeTHKH Ne 40
(170002, TBepckasi 00.1., r.TBepb, CanoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian O€eCILIaTHO

Apache Tomcat 8.0.27 OecriaTHO

Cadence SPB/OrCAD 16.6 I'ocynapcTBeHHBIN KOHTPAKT HA IIOCTABKY JINLIEH3H-
OHHBIX MporpaMMHbIX mpoayktoB 103 - I'K/09 ot



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

15.06.2009

GlassFish Server Open Source Edition

411 OecruiaTHO
Google Chrome OeCIuIaTHO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-bit)

JetBrains PyCharm Community SecIIaTHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruiaTHO

Kaspersky Endpoint Security 10 mis
Windows

AKkT Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt nipenoctasiienus mpas MC00000027 ot
16.09.2011

Akt nipenoctanienus mpaB Ne Us000311 ot

MATLAB R2012b 25.09.2012
Mmuoro KIIMOHAJILHBIN pelak-
TOD ON(?JYSI({OFFICE 6€CHJIIE)lTHOG 110 Occratio
OC Linux Ubuntu 6ecmiarnoe ITO OecmuiaTHO
MiKTeX 2.9 OecmiaTHO
MSXML 4.0 SP2 Parser and SDK OecIIaTHO
NetBeans IDE 8.0.2 OecmuiaTHO
NetBeans IDE 8.2 OecmiaTHO
Notepad++ OeCIUIaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
. . norosop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 <<CO(1)TJPIafIH Tpeiin»
Python 3.1 pygame-1.9.1 OecrIaTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecriiatHO
WCF RIA Services V1.0 SP2 OecmiaTHO
WinDjView 2.1 OecriaTHO
R Studio OeCIIIaTHO
Anaconda3 2019.07 (Python 3.7.3 64-

OeCIIIaTHO

bit)

3) CoBpemeHHbIe TIpodecCHOHATTBHBIE 0a3bl JAHHBIX M HH(POPMAIIMOHHBIE CIIPABOYHBIC

CUCTCMBbI

1. OBC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcuTeTckas 6ubnamorexa oHnaiu»https://biblioclub.ru/;

3.  DOBC «Jlaupy» http://e.lanbook.com.

4) Ilepeuenp pecypcoB MH(POPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «HTepHeT,

HEOOXOIUMBIX I OCBOCHUSI IUCIIUTUTHEI
Buptyanbhas oopazoarenbHas cpefa TBI'Y (http:/moodle.tversu.ru)
Hayunast 6ubmmorexa TBI'Y (http:/library.tversu.ru)



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

VI. MeToanueckne MaTepraJibl VI 00y4AIOIIMXCS 110 OCBOEHHIO TUCIUILINHBI

[TpoBogsTcst 3 KOHTPOIBHBIX MeponpusTus: (1-if MoIynb) pelieHue UHAUBH-
NyanbHBIX 3a/IaHui, KOHTPOJbHAs, (2-i MOYJb) pelleHue WHIUBUAYATbHBIX 3a-
JIaHUM, KOHTPOJIbHAs, (3) 3auer.

Pacnpenenenue 6amnos: 33/33/34.

TunoBble 3a1aHUs AJ1 IPAKTUYECCKUX 3AHATHH, JOMALIHeH padoThl U PEHTHHIO-
BOI'0 KOHTPOJISA

TunoBkIe 3a1a4M 1Mo BCeM TeMaM TPUBENICHBI B TEKCTE y4eOHOM nporpammer: I1. CtpykTypa
JUCIIATLIMHBI

Tewma 1. Pemenue auddepennmaibubix 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. Cuctemsr OJIY: 585, 587, 831, 833, x(0)=0, y(0)=0; 828, 829, 800, 801,
805; 846, 847; 828, 833.

Tema 4. Bonpockl kauecTBeHHON Teopuu audepeHnnanbubix ypaBHenui: 1028,
1025, 986, 902; 916-918; mpumep .15, 907-909.

dopmMaMy TEKYIIETO KOHTPOJISI CaMOCTOSITENTbHOM PadOThl U OCBOCHUS JUCLUTUTUHBI
SIBJISTFOTCSI YCTHBIE OIPOCHI IO JIEKIIMOHHOMY MaTepuaity, MaTepuaty NpakTUK, peHTHH-
roBasi OlIEHKA MMCbMEHHBIE PEIICHUS pacyeTHO-TpaduiecKux padorT.

Ol.[eHO‘leIe Cpe€aAcTBA TEKYLIECTI0 KOHTPOJIA AJIsI CaMOIIOATOTOBKH

1. UnauBuayanbHas KOHTPOJIbHOE 3a1aHUE

Tewma: Iuddepenmanbabie ypaBHEHUS MIEPBOTO MOPSAIKA U METObI UX PEIICHHUS.
Lenb: mpoBepka 3HaHus U ymenus pemarb OJY 1-ro nopska.

TuroBol BapraHT caMOCTOSTEILHOM padoThl: 54, 108, 136, 186, 408.

[Tpumepsl 3amay, 3aaun g caMOCTOSITeNbHON moarotoBku: 301-420 ¢6. 3amau
A.®. Oununmnosa.

2. KonrtposnbHas paborta

Tema: uddepenunanbabie ypaBHEHUS IEPBOTO MOPAJIKA U METOIbI UX PEIICHHUS.
Lenp: Texymas npoBepka 3HaHus 1 yMeHus pemats O/Y 1-ro nopsiaxa.
[Ipumeph! 3amau, 3aga4uu sl caMoCTosITeNbHOM moarotoBku: 301-420 c6. 3agau
A.®. Oununmnosa.

TunoBoil BapHWaHT: ONPENEIUTh THUI YPABHEHUs, NPOAENAaTh CTaHIAPTHYIO (He-
cTaHaapTHyto) 3ameny: 101, 151, 408.

3. UnauBuayanbHas KOHTPOJIbHOE 3a1aHUE
Tewma: Iuddepennmanbabie ypaBHEHUS N-TO TIOPSIKA © METObI UX PEIICHUS.
[enb: Tekyiias npoBepka 3HaHus 1 yMeHus pemats OJ1Y n-ro nopsiaxa.



[Tpumeps! 3amad Tecta, 3aa4u JJIsl CaMOCTOATEIbHONW moAarotoBku: 511-574 co.
3agau A.dD. dununnosa.

Tunooii BapuanT: HaiiTu @CP ypaBHenus 511, 523, 524; nanucaTe BUA 4aCTHOTO
peuieHus 546, 545.

4. KonTtpospHas pabora
Tema: luddepennmanbrbie ypaBHEHHs N-ro NOPsiiKa U METO/bI UX PELICHMUS.
[ens: Texymias npoBepka 3HaHus U ymenus pemats O/[Y n-ro nopsiaka.
TunoBoil BapuaHT KOHTPOJIBHOU paboTel: 522, 549, 583.
[Tpumepsl 3aaa4, 3a1a4n 711 CAMOCTOSITENIbHOM MOArOTOBKH: 511-574 6. 3anau
A.®. Ounumnmnosa.

BOHpOCBI, nmporpamMma M 3ajavdu 3avdera. 1nmporpaMma Kypca n NpuBCICHHBIC HU-
KC 3a1a4H.

3ajauu TUIIOBOT'O BapUaHTa:
1) Onpenemuts Tun. Pemmmts ypaBHeHue )’ =—4y/x—1 PemuTh Kak THHEHHOE U

Kak ogHOpojHoe (Tema 1)
2) IlocTpouTh MHTETpaJbHBIC KPUBBIE YPABHEHUS METOJIOM W3O0KJIWH. BBIIETuTh
pemenue 3agaun Komu y' = (x — 1)(y — 1), y(=1)=2. (Tema 2).
[TocTpouTts obIIIee pereHne ypaBHeHuss y' =2y —2 METOA0M M30KIUH. BeiaeauTs
pemenue 3agaun Komm y(O) =1.
3). Pemmts nonmkennem mopsiaka (1) +3)" =0.
4) Jlana 3anava Komm: )" —4)' +3y =e>, (0)=0, y'(O) =0
4.1) Haittu ®CP (060cHOBATH)
4.2) Beimucarts y,, =.
4.3) Haiitu y, metoom HeonpeneneHHbix koappunuentos (MHK).
4.4) HaiiTu y, METOAOM Bapualliy MPOU3BOJIbHBIX OCTOsIHHBIX (MBIIIT).
4.5) Beimucarts y,, =.

4.6) Pemuts 3anauy Komm.

5). Haiitu oO1miee perieHrne cuctemMbl 6) METOA0M HUCKITFOUCHHUS.

6) Marpuuno Haiitu u Beinucath @CP. Halitu pemenune MBIIII. Haittu yactHoe
pernieHre MeTonoM HeomnpeneneHHbXx koddduimentoB (MHK). Beimucars 006-
niee pewenue. Haiitu pemenne 3anaun Komm.

L DR el

7) IloctpouTs (ha3oBbIii MOPTPET CUCTEMBL. MccnenoBaTh Ha yCTOMYUBOCTD

G o)




CamocTrosiTeibHAsA padoTa CTYJEHTOB BKJIIOYAET MPOPaOOTKY JEKIIMOHHOTO Ma-
Tepuaja, NOJArOTOBKY K T€CTaM MPOMEKYTOYHOIO KOHTPOJIS, BBIIIOJHEHUE UHAU-
BUyaJIbHBIX 3aJaHUM.

Metoanyeckue peKOMEeHAANUM M0 OPraHU3AIUN CAMOCTOSTEIbHOH PadoThI
Opranusys cBow yueOHYy0 paboTy, CTYACHTBI JOJIKHBI, BO-TIEPBHIX, BHIIBUTH pe-
KOMEH/TyeMbII PeXUM U XapakTep yueOHOM paboThl 10 U3YUEHHUIO TEOPETUYECKOTO
Kypca, NPaKTUYECKOMY MPUMEHEHHUIO M3YYEHHOr0 MaTepuayia, MO BBINOJHEHUIO
3aJJaHUil A1 CAaMOCTOSITENIbHON PalOThI, MO HCIMOJIB30BAHMUI0 MH(YOPMAIIMOHHBIX
TEXHOJIOTUN U T.J1. BO-BTOpBIX, 03HAKOMUTHCS C YKa3aHHBIM B METOJUYECKOM Ma-
TepHUayie Mo AUCIHUIUINHE TTePEeYHEM YIeOHO-METOANYECCKUX U3AaHUN, PEKOMEHTY-
€MBbIX CTyJCHTaM JJii MOATOTOBKHU K 3aHSITUSIM U BBITIOJIHEHUSI CAaMOCTOSITEIbHOMN
paboThI, a TAKXKE C METOAUICCKUMHU MaTepraJaMy Ha OyMaKHBIX W/HUJTH AJICKTPOH-
HBIX HOCHUTEJSIX, BBIMYIICHHBIX Kadeapoid CBOMMH CHWJIAMH U IPEI0CTaBIIsiEMbIe
CTYyJICHTaM BO BpeMsl 3aHSTHIA.

CamocrosiTenbHas paboTa CTYACHTOB, MPEAYCMOTPEHHAs] Y4YEOHBIM IUTAHOM,
JIOJDKHA COOTBETCTBOBATH O0Jiee MIyOOKOMY YCBOCHMIO M3y4aeMoro Kypca, ¢op-
MUPOBaTh HaBBIKA HCCIEAOBATEIIbCKOW padOThl U OPUEHTHUPOBATH CTYJEHTOB Ha
YMEHHE NPUMEHATh TEOPETUUECKUE 3HAHUS HA MMPAKTUKE.

1. Paboma ¢ yuebHbIMU ROCOOUAMU.

JI1s1 TOJTHOLIEHHOTO YCBOEGHUSI Kypca CTYACHT JOJIKEH, MPEXkAEe BCEro, OBIAJETh
OCHOBHBIMU MOHATUSIMU 3TON JUCHUIUIUHBL. Heo0X0IMMO YCBOUTH ONpEIeICHUS U
MOHATUS, YMETh MPUBOJUTH UX TOUYHBIC (POPMYIUPOBKH, MPUBOIUTH IPUMEPHI
O00BEKTOB, YJIOBJIECTBOPAIONIUX 3TOMY ompenaeseHuto. Kpome Toro, HeoOXoaumMo
3HaTh KPyT ()aKTOB, CBSI3aHHBIX C JAHHBIM MOHATHEM. TpedyeTcs TakKe 3HATH CBS-
31 M@Ky MOHATHSAMHU, YMETh YCTaHaBJIMBATh COOTHOIIECHUS MEXKIY Kilaccamu
00BEKTOB, OMMCHIBAEMBIX PA3TUUYHBIMU TTOHITUSIMHU.

2. CamocmosimenbHoe uzyyenue mem.

CamocrosiTenbHas paboTa CTyICHTA SBISETCS BAXXHBIM BUIOM JIESITEIIBHOCTH, 103~
BOJISIFOIIIMM XOPOUIO YCBOUTH M3y4aeMblil IPEAMET U OJJHUM U3 YCIOBUN TOCTUXKE-
HUS HEOOXOJIMMOT0 KayeCTBa MOJTOTOBKH U MPOo(deCcCUOHATBLHOM MepPEnoiIrOTOBKU
cnenranuctoB. OHA MpEaIonaraeT CaMOCTOSITEIbHOE U3YUYEHUE CTYJAEHTOM PEKO-
MEHJIOBAaHHOW Y4eOHO-METOANYECKON JTUTEPATyPhl, PA3TUYHBIX CIPABOYHBIX Ma-
TEepUaJioB, HamucaHue pedeparoB, BHICTYIUICHUE C JOKJIAI0M, MOATOTOBKY K JEK-
[MOHHBIM U MPAKTUYECKUM 3aHSTUSIM, TTOATOTOBKY K 3aU€Ty U SK3aMEHY.

3. Ilooecomoska k npaxmuiecKkum 3aHamusim.

[Ipy mOAroTOBKE K MPAKTUYECKUM 3aHSATUSIM CTyJACHTaM PEKOMEHAYETCs CIeIo-
BaTh METOJIMYECKUM PEKOMEHIAIMAM MO0 paboTe ¢ yueOHBIMU TOCOOUSIMU, TIPUBE-
JICHHBIM BBIIIIC.

4. CocmasneHnue KOHCNEKmMOs.

B xoHcnekTe oTpakeHbl OCHOBHBIC MOHSATHS TeMbI. JIJIsi HATJISAHOCTH U y100-
CTBa 3aIIOMUHAHUSI UCTIOTB3YIOTCS CXEMBI M TAOJTHUIIBI.

5. [loocomoexa k 3auemy / 3K3ameH).



[Ipy moaroTroBke K 3a4eTy / dK3aMEHy CTYACHTHI JOJDKHBI HCIIOJIh30BAaTh Kak
CaMOCTOSITENIbHO MOATOTOBJICHHBIE KOHCIIEKTBI, TAK U MaTepHUalbl, IOJy4YCHHBIE B
XO0JIe JTEKIUH.

Baxuon cocTaBisitolielt  manHoro pasaena PIIJ] sBistoTcs TpeOGoBaHuUs K
PEUTUHT-KOHTPOJIIO C yKa3aHUEeM 0aJuioB, paclpeeieHHBIX MEXIYy MOIYJISAMH U
BUJIaMH pabOThI O0YyJarOIINUXCS.

MakcumanbHasi cymMMma 0ajuioB MO Y4eOHOW JUCIUIUIMHE, 3aKaHYUBAIOIICHUCS
3a4eToM, Mo uToram cemectpa cocrasiser 100 6amnos (50 6amioB - 1-it Mmoxynp u
50 6amnoB - 2-i1 MOAYTIB).

Crynenty, HabpaBmemy 40 GaJIJIOB U BBIIIE TIO UTOTaM pabOTHI B CEMECTpE, B
HK3aMEHAIMOHHON BEJJOMOCTH M 3aYETHON KHMXKKE BBICTABIISIETCSI OIICHKA «3auTe-
HO». CTyneHT, HaOpaBmuii 10 39 6aI0B BKIIOYUTENBHO, CIAET 3a4eT.

Pacnpenenenne OamnoB MO MOIYJISIM yCTAaHABJIMBAETCS MPENOJABATENEM U
MOXET KOPPEKTHUPOBATHCHI.

VII. MatepuajibHO-TEXHHYECKOe o0ecreyeHue

VYueOnas aynutopust Ne 308 | Habop yuebHoI Mebenu, sKpaH,
(170002, Tsepckas 00:., | IPOEKTOP.
r.Teepp, CanoBblii mepe-
yIOK, 1.35)
VYuebnas aymutopus Ne 205 | HaGop yueOHOM Mebenn, MenoBast J0CKa.
(170002, Tsepckas 00.,
r.Teepp, CanoBblii mepe-
yIOK, 1.35)

VIII. Ceenenust 00 00HOBJICHMH pado4eil MPporpaMMbl AMCHUIIHHBI

Ner.m. | O6HOBNEeHHBIN pa3aen paboyeit | OmnucaHue BHECEH- PexBU3UTHI TOKyMEHTA,
MPOrpaMMBbl TUCIUIUIAHBI HBIX H3MCHEHUH YTBEPAMBIIETO U3MEHEHUS
1. V. YueOHO-METOTHYECKOE u | Buecenst uszmenenus | Ot 24.08.2023 ropa, mpo-
uHopmanmonHoe  olecrieue- | B nporpamMmHoe | Tokos Ne 1 ydyeHoro cosera
HHE JUCHUILINHBI obecrneucHue dakynbTera
2) ITporpaMMHOe obecrieueHne




