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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:
OCBOCHME MaTEMaTHYECKOTO arllfapara, MO3BOJISIONIET0 MOJEIUPOBaTh M aHAIU3UPOBATh peajibHbIE
MPOIIECCHI B YCIIOBHSIX HAYYHOTO JKCIIEPUMEHTA M MPOM3BOJICTBEHHON MPAKTHUKH.

3agauynd IUCHHUILIMHBI:
U3y4YUTh OCHOBBI U METOJIbI TEOPUU (PYHKIIMHA KOMIUIEKCHOW MEPEMEHHOI M OTepanimOHHOTO
HCUYHCIICHUA, HpI/IMeHﬂIOHII/ICCﬂ HpI/I peHIeHI/II/I HpI/IKJIaIIHI)IX 3a1a4.

1.2. MecTo ¥ poJib nucuuMiuidiabl B ctpykrype OIIOII BO

JlucuuIanHa OTHOCUTCS K 4YacTd, GOpMUPYEMOH ydacTHHKaMH 0Opa30BaTEIbHBIX
oTHomeHui bioka 1 «JIucuumminHbl (MO )».

JlucuurnianHa OCHOBBIBAE€TCS HAa 3HAHUAX M YMEHHSX, NPUOOPETEHHBIX B XOAE H3YYEHUS
OPEALIECTBYIONUX  AUCUUIUIMH/TIPOXOXKICHUST MPAaKTMK M B3aUMOCBS3aHA C  [ApajuIeNbHO
M3Y4a€MbIMU JUCIUIUIMHAMMU:

JluckperHas MaTeMaTUKa

OcBoeHMe TUCLHUILUIMHBI HEOOX0AUMO KaK MPEAIECTBYIOIee I AUCLUILIMH W/WIA NPAKTUK:

KommnbrorepHas 3anuck 1 00paboTKa ayIMOCUTHAIOB

MareMaTHuecKoe 1 KOMIIBIOTEPHOE MOJIEIMPOBAHUE B HAYYHO-HUCCIIEI0BATENLCKON paboTe
[Ipuembl 1 MeTOBI 0OPAOOTKU IKCIIEPUMEHTANIBHBIX JAHHBIX
TexHosornyeckast (IPOEKTHO-TEXHOJOTUYECKAs]) IPAKTHKA

YerpoiictBa cBepxBbicokoi yacToThl (CBY) 1 aHTeHHBI

[udposeie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI

JlaT4nKY CUTHAJIOB B ayJMOBHU3YyaJIbHBIX CUCTEMAX

3anuck 1 06paboTKa ayHOCUTHAIOB

Hayuno-uccnenoBatesnbckas paboTa

Henunelinple kos1e0aHus 1 BOJIHBI

OcCHOBBI KOMIIBIOTEPHOTO MpoekTHpoBanust POC

OCHOBBI IOCTPOCHUS YCTPOUCTB FEHEPUPOBAHUS M (POPMUPOBAHUS CUTHAJIOB
PagnorexHuuecKre cuCTEMbI

[udposast 06paboTKa CUTHATIOB

AKycTHY€ECKHE OCHOBBI 03BYYMBAHUS IOMELIEHUM U Ka4eCTBO 3BYKOIIEpeIauH
3anuch 1 00paboTKa BUIEOCUTHATIOB

Pazpabotka [oT-ycTpoiicTB 11 MeAHMANHTyCTPUN

CucTeMsl 3a1UCH U BOCIIPOU3BEACHUS 00BEMHBIX H300paKeHUI
TexHoJ0rny KOHTPOJIS ¥ XpaHEHUs] KWHOMAaTepHrasa

DNEeKTpOoaKyCcTHKa

BrinosHeHue u 3a1uTa BBITYCKHOM KBaTU(UKAIIMOHHONW pabOThI
IToaroroBka k caade U craya rocyapCTBEHHOTO SK3aMEHa

[IpenaumniomHas npakTUKa

1.3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS MO AMCIHHUILINHE, COOTHECEHHBIX €
IVIaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO

IIpodeccuonanbHble KOMIIETEHIUH
Buo oeamenvnocmu: nayuno-ucciedosamenbcKuil.



ITK-1 — Cnoco0eH BBIIOIHATH MaTEMAaTHUYECKOE MOJIEIMPOBAHIE OOBEKTOB U MPOIIECCOB MO
TUIMIOBBIM METOJIMKAM B TOM UYHUCIIE C UCIIOJIb30BAaHUEM CTAaHAAPTHBIX MAKETOB MPHUKIAIHBIX
Mporpamm.
ITK-1.1 — CnocobeH cTpouTh PU3NUYECKHE U MAaTEMAaTHYECKHE MOJIETH Y3JI0B U
OJIOKOB paJMOTEXHUYECKUX YCTPOMCTB U CHUCTEM.
3HaeT: OCHOBBI MATEMATHUYECKOTO MOJICITUPOBAHUS
YMmeeT: NpUMEHATh NOJYYEHHBIE 3HAHUS JJIS PELICHUs NMPUKIAJHbIX 3a]a4
Baaneer: MeTogamMu MaTeMaTHYE€CKOTO U KOMITBIOTEPHOTO MOJEIUPOBAHMUS
IIEPEMEHHOM.
Buo deamenvnocmu: nayuno-ucciedosamenbckuil.
[TK-2 — CniocoGeH peann30BbIBaTh MPOrPAMMBbI SKCIIEPUMEHTATBHBIX UCCIICIOBAHUMN,
BKJTIOYAsI BBIOOP TEXHUYECKUX CPENICTB U 00pabOTKY pe3ynbTaToB.
[IK-2.1 — IlpumeHsieT METOIMKHN MPOBEAEHUSI UCCIEI0BAHUI MapaMeTpoOB U
XapaKTEPUCTHUK Y3JI0B M OJIOKOB PaJIMOTEXHUYECKUX YCTPOMCTB U CHCTEM.

2. CTPYKTYPA, OBBEM N COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTtpyKTypa U TPYA0€MKOCTb Y4eOHOW THCHMILINHBI
OO0mmas TpyI0eMKOCTh NUCHUIUIMHEI cocTaBisier 108 akagem. wac. / 3 3au.em.

B TOM YHCJIe: KOHTaKTHas paboTa: 19,4 gac.

camocTosATeNbHas paboTa: 88,6 yac.
Bua(bl) TeKymero KOHTpoJIs Cemectp (kypc)
KOHTpOJIbHAs paboTa 5

Bua(s1) npomeskyrounoii arrecranmu, | Cemectp (Kypc)
KYPCOBbI€ PadoThl/MPOEKTHI

3a4eT C OLICHKOH 5

Pacnipenienienrie TpyZOEMKOCTH IO MEpUOJIaM OO0Y4CHHUS:

Cemectp 4| 5 |HUroro
Jlexuuu 0] 0 0
Jlekuuu ycTaHOBOUYHBIE 21 0 2
Jlexumu ¢ 0 2 2
ucnosibzoBanuem J10T
[IpakTrueckue 210 2
YCTAaHOBOYHbBIE
[IpakTuueckue c 0 6 6
ncnonbzoBadueM JJOT
JlaGopatopHbie 0| 4 4
Koncynpranmm 0 3 3
CamocrostensHas padora |32 51 83
Camocrositenbras padora | 0 [ 5,6 | 5,6
BO BpPEMSI CECCUU
Hroro 36(71,6| 107,6

2.2. Conepxxkanue y4eOHOH JUCUMILIMHBI



Tema 1. Komnnexkcusie unciaa. TpuoHomerpuyeckas u nrkasareabHasi (OpMbI 3a1IMCH
KOMILJIEKCHOI'0 4MCJIa

KomrnekcHble uncna u JeicTBUs HaJ HUMM; TEOMETpPUUYECKass MHTEpIpPETaLus; TPUTOHO-METpUUYECKas
W ToKa3aTenbHas (OPMBI 3aliCH; BO3BEIEHHE B CTENEHb U H3BjieueHHe KopHsA. DyHkuun
KOMIUJIEKCHON TepeMeHHOM: ompeseneHne (YHKIMHM KOMIUIEKCHOW NepeMeHHOW; mpeaen (QyHKUIUU
KOMIUIEKCHOM TE€PEeMEHHOM; HEeNpepbIBHOCTh (YHKIUU KOMIUIEKCHOM MEepEMEHHOM; 3JeMEHTapHbIe
(GYHKIMM; MHOTO3HAYHbIE (DYHKIIHH.

Tema 2. @yHkUN KOMILIeKCHOH nepeMenHol. [IpousBoanas. Yciaosusa Komu-Pumana
[MpousBomHass QYHKIMK KOMIUIEKCHOW TIEepeMEHHOU; mpaBuia AuPQPepeHITUpoBaHUus QyHK-IIHH.
Kpurepuit nuddepenmupyemoctu. Ycnopus Komm-Pumana. T'apmMoHMYeckHMe W aHaJIUTHYE-CKHE
¢GyHKIMHA. [ eOMETpHUYECKHi CMBICI MOAYIS M apryMeHTa NPOHM3BOJHOW (YHKIHMH KOMILIEKC-HOU
nepemeHHoOH. J(uddepennmnan QyHKIUN KOMITJIEKCHON TIEPEeMEHHOM.

Tema 3. UnTerpupoBanue GyHKIUM KOMILIeKCHOI nepemeHHoii. Teopema Kommn

WHTerpan 1mo KOMIUIEKCHOW IIepeMEHHOHM, ero cpoiictBa. Teopema Komm; Teopema Komm pms
MHOTOCBSI3HOM oOmactu. He3aBucumocTe wHTErpana OT TyTH HHTerpupoBaHus. [lepBooOpas-Has u
UHTErpasl (yHKIMHM KOMILIEKCHOH mepeMeHHO. MHTerpanbHas Gopmyna Komm.

Tema 4. Paabl Teiisiopa u Jlopana

Psan Teitmopa. Teopema AGens. Psn Jlopana. M3ommpoBanHble 0coOble Touku. Kiaccuduka-1ust
0co0bIX TOueK. Bpruersl (yHKUMU. BblyncieHHe BBIYETOB B KOHEYHBIX M30JUPOBAHHBIX 0OCO-OBIX
TOYKax. Teopema O BblYeTax. BbIYMCIIEHHE MHTETPAIOB € IIOMOIIBIO BBIUETOB.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI
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KommnekcHble yncna.
1 | TpuoHomeTpuyecKas U Nrka3aTesibHas 2 0 0 2 0 0 0*
(bopMbI 3aIIMCH KOMIIEKCHOTO YHCiia
OYHKIMU KOMIUIEKCHOW ITEPEMEHHOM.
2 |lIpousBoanas. Ycinosus Komm- 0 2 0 0 0 0 2
Pumana
WnterpupoBanue GyHKIMN
3 | komruiekcHOM nepeMeHHoi. Teopema 0 0 0 0 2 0 2
Komm
4 | Panel Teitnopa u Jlopana 0 0 2 0 2 0 4
5 | Beruersl. Beruncnenust BEIYETOB. 0 0 0 0 2 0 2
6 | OpuruHaisl U U300paKeHUs 0 0 2 0 0 0 2
7 | CoiictBa nmpeoOpa3oBanus Jlammaca 0 0 0 0 0 0 0*
3 Pemienue E[I/I(b(l)epeHLII/IaJIbHHX 0 0 0 0 0 0 0 *
YpaBHEHUH ollepaliMOHHBIM METOI0M
BCEI'O 2 2 4 2 6 0 16
* — Tema Ui U3y4eHHsI B PaMKax CaMOCTOSITEIbHON paboTHI CTyneHTa
4. JABOPATOPHBIE 3AHATUSA
Ne TpynoeMkocThb
HaumeHnoBaHue 1a60paTopHbIX paboT
/i (dac.)
1 Paznoxenue ¢ynkumu B psg Teiinopa 3
2 Konebanus crpyHsl 3
3 CiydaiiHble BEJIMYHUHBI 3
4 Onepanmonnoe ucuucienu € B MATLAB 3
5. MPAKTHYECKUE 3AHATUS (CEMHUHAPBI)
No . TpynoemMKoCTh
TemaTrka MPaKTUYECKUX 3aHATUNA (CEMUHAPOB)
/Tt (dac.)
1 OneMeHTapHbIle (PYHKIMH KOMIUIEKCHOW MEPEeMEHHOM 3
2 Juddepenun poanue QyHKIHA KOMIIEKCHON MepeMeHHOR 3




3 WuTerpupoBanmne GpyHKIUH KOMIUIEKCHON TepeMEHHON 3

4 Paznoxenue B psing GyHKIMI KOMIUIEKCHOW MEpEMEHHOM 3
5 BerueTsl. Beruucienne MHTETpajioB ¢ MMOMOIIBIO BEIYETOB 3
6 Brruucienne OpurnHaIOB U U300pakKeHUMA 3
7 HuddepennupoBanre U HHTErPUPOBAHUE M300pPAKCHUH W OPUTHHAIIOB 3

Pemenne nuHeWHBIX nu¢depeHIaTbHbIX YPABHEHUH C MOCTOSHHBIMU
KodpurmenTamu

6. OHEHOYHBIE CPEACTBA JJI5I TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
MNPOMEXYTOYHOU ATTECTALIUN

OnennBaHue pe3ylbTaTOB OOydeHHS MO AMCLUUIUIMHE OCYIIECTBIAETCS B XOJA€ TEKYILEro
KOHTPOJIA U IPOMEKYTOYHOM aTTECTAIMH C UCIIOIH30BAHUEM 0aJUTbHO-PEHTHHTOBON CUCTEMBI.

OneHouyHble CcpelcTBAa B TOJHOM OObeMe mpeacTaBieHbl B DOHIE OIEHOYHBIX CPEACTB IO
nucruruinHe «OnepanuoHHOEe HCUHCIICHUE).

[Ipemycmotpensl cienyromue (HOpMbl U MPOLEAYPHl TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTeCTalNu:

Bua(bl) Tekyuero KOHTpoJist Cemectp (Kypc)
KOHTPOJIbHAs paboTa (PaKTUKYM) 5

BBIMIOJTHEHHE KOHTPOJIBHOU PabOTHI 5

(mpakTuKyma)

BBITIOJIHEHHE TECTOBOTO 33/IaHUS 5

MPAKTHKYM (BBITIOJTHEHHE Ta00paTopHOn |5

paboThI)

MIPAKTUKYM (BBITIOJIHEHUE MMPAKTUICCKUX |5

3a/laHui)

NIPUCYTCTBUE HA 3aHATHH 5

Bua(b1) npome:xxyrounoi arrecranum, |Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

3a4eT C OLIEHKOU 5

6.1. OueHouHble cpeACTBA AJsI BXOJHOI0 KOHTPOJs (MPU HAJIUYHNH)
BxoaHOU KOHTPOJIb OTCYTCTBYET.

6.2. OneHo4Hble cpeACTBA IJIsl TEKYLIero KOHTPOJISA YCIeBAeMOCTH
KonTponeHas paboTta mpoBoanTcs B (popMe MpakTHKyMa.

[Tpumeps! 3aaHuii A7 KOHTPOJIBHBIX PaboOT:
Haittu n3o0paxeHus CleayonX OPUTHHAIOB

1. f(t)=t*(sin(t))"2

2. f(ty=(1-e )/t

3. Haiit cBepTKy U ee uzoOpakeHue sl QyHKIIHMA
f(t)=cos(t), g(t)=cos(3t)

Haiitu opuruHanbl Mo CIEAYIOUMM H300paKeHUSIM
4. F(p)=(2p-3)/(p-2)4

5. F(p)=(1+p*exp(-2p))/(p"2-4p+13)

6. Peuth cucremy nuddepeHnanbHbpIX ypaBHEHUIH
x’-3y=0, y’+x-2y=0, x(0)=y(0)=0




TecToBble MaTepHaibl JJIs1 KOHTPOJIS 3HAHUU

1.Ilyctp z=x+1y —TIpOM3BOJILHOE KOMIUIEKCHOE 4YHCIO. BepHO 1M, 4TO X — €ro JeWcTBUTEIbHAs
4acTh?

HEBEPHO

BEPHO

2. Ilycth z=x+1y —TIpOU3BOJIBHOE KOMIUIEKCHOE 4ncio. BepHO Jin, 4yTO y — ero MHUMas 4acthb?
HEBEPHO
BEPHO

3.BepHo 1, 4yTO KOMIUIEKCHBIE uncia 2+31 u 2-31 SBIAIOTCS COMPSKEHHBIMU?
BEPHO

4.Yemy paBeH KBaJpaT MHAMOU €IWHUIIBI 17
Brnumure otser

5.YemMy paBeH KBaJapaT KOMIUIEKCHOTO yucna 2+3i?
-5+12i

5-121

13+12i

6.Yemy paBHO yacTHOe OT AeneHus yucna 1+i Ha uucno 1-1?
i

-1

2+2i

7.BepHo nu, yto yncna 1+2i u 1-21 pacmosokeHbl CAMMETPUYHO OTHOCUTENBHO oc OX
HEBEPHO
BEPHO

8.BepHo mm, duro uywmcma 1421 w -1-21 pacmosioKEHBl ~ CHMMETPUYHO OTHOCHTEIBHO Hadaia
KOOpAUHAT?

HEBEPHO

BEPHO

9.Haiitu BemecTBeHHYIO 4acTh QyHKIMH W=exp(2ix).
cos(2x)

sin(2x)

0

1

10.Haiitn MHUMYIO 4acTh QyHKIMH W=eXp(-2iX).
-sin(2x)

cos(2x)

0

sin(2x)

11.Yemy paBHa (ynkuus w=exp(2z) npu z=2+31?
exp(4)(cos(6)+i sin(6))
exp(2)(cos(3)+isin(3))



exp(3)(icos(4)+sin(4))

12.Bepno 5w, uro (uv)’=u’v+uv’?
HEBEPHO
BEPHO

13.Bepno nu, uro (u/v)’=u’v-uv’?
HEBEPHO
BEPHO

14. BepHo umm, uro ycinoBus Komm-Pumana »3to ycnoBus auddepeHnppyeMoct  QyHKIUH
KOMILJIEKCHOW TTepeMEHHOM?

HEBEPHO

BEPHO

15.BepHo 51, uTo (DyHKIMS aHaIMTHYECKas B oOmactu — 310 GyHKIMS auddepeHnrpyemas Bo Beex
TOYKax 3ToW obmactu ?

HEBEPHO

BEpHO

16.Ecnmu  ¢yukius w=f(z) aHanuTHMYHA B OJHOCBS3HOM 00JIacTH, TO HWHTErpal MO JI0OMY
3aMKHYTOMY KOHTYpY, JeXalleMy B 3TOH 00JacTu, paBeH

0

1

i

17. BepHo nu, uro ecnu (yHKiuss w=f(z) aHamuTHYHA B OJHOCBS3HOM 00JIACTH, TO WHTErpaji Io
JTF000MY TIYTH, JIEXKAIIEeMy B 3TOH 00JacTH 3aBHCUT TOJIBKO OT

HavaJbHON W KOHEYHOH TOYEK M HE 3aBHCUT OT BBHIOOpA MyTH?

HEBEPHO

BEPHO

18. Psan Teitmopa — 310 pasnokeHne QyHKIIMA B OKPECTHOCTHU:
TOYKH, B KOTOPOH (DYHKIUS aHAIMTHIHA

MoJIroCca

0c000¥# TOUKH.

19. Psan Jlopana — 3T0 pasnokeHue QYHKIUU B OKPECTHOCTH:
TOYKH, B KOTOPOU (PYHKIIUSI aHAJTUTUYHA,

HoJIIoca

0CO00H TOYKH.

20.Beruer-310 K03 PuIMeHT B psae Jlopana mpu
IIEPBOM CTEIICHH,

MUHYC TIEPBOU CTEIEHH,

HYJIEBOW CTEICHH.

21.Yemy paBeH OpuIvHaji JUIsl OTPULIATEIbHBIX 3HAUEHUIN aprymeHTa’?
HE OIpeseseH

0

1



22.BepHO 1M, YTO YKCIO TOYEK pa3pbiBa OpUTHHANA!
He 0oJjee, YeM KOHEYHO
He OoJiee, YeM KOHEUHO Ha JTI0OOM KOHEYHOM MPOMEKYTKE

23.BepHO M, YTO CPEeAM TOUEK pa3pbiBa OPUTHMHAJIA MOTYT OBITh:

TOYKHM pa3psiBa 1-ro pona
TOUYKHU pa3pbiBa 2-To poja

24.Iloxa3atens pocTa OpUruHajga — 3T0
CTENEHb Yy HEKOTOPOU KCIIOHEHTHI,
MOJlyJIb SKCIIOHEHTHI.

25.1306paxenne-3To

npeobpa3oBanue Jlamaca opuruHana
npeoOpa3oBanue Oypbe opurnHaia
npeobpazosanue ['mapbepra opurnHana

26.1300pakeHne SBISETCS:
aHANMUTUYECKOU (DyHKUIMEH
HENpepbIBHON (QyHKIMEH
HeNoN (pyHKIMeH

27.0061aCcTh ONMpEACIICHUS N300paKeHUS 3a/1aeTCs:
MoKa3aTelieM pOCTa OpUTHHANA,

HYJISIMH OpUTHHAJIA,

TOYKAaMHU pa3pbiBa OpUTHHAIIA.

28.1300paxkenne GyHKIMH XeBHCaliaa — 3TO
1/p,

1,

p

29.N3o00paxenue nenbTa-QyHKIMH— 3TO
1/p,
1

p

30.ITpeoOpasoBanue Jlamnaca:
JIMHEHHO,

HEITUHEHHO,

KBaJI[PaTUYHO.

31.0Opurunainy f(t-3) orBeuaer n3o0pakeHHE
exp(3p)F(p),
exp(-3p)F(p)
exp(p)F(p-3)

32.0Opurunany exp(-4t)f(t) orBeyaer nzoOpakeHue
F(pt+4)

F(p-4)

F(4p-1)
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33.0purunany f(2t) oTBeuaeT u3zoOpakeHue
F(p/2)/2,

F(p/2)

F(p)/2

34 BepHo nm, yto opuruHany tf(t) orBewaer uzobpaxenue (-F’(p))
HEBEPHO
BEPHO

35.0purunany f(t) orBedaer nzoOpaxeHue
PF(p)-f(0),
pF(p)+£(0)
-pF(p)+f(0)

36.Bepno 1, uro opuruHany f’(t) orBeuaer uzobpaxenue (p”2)F(p)-pf(0)+f(0)
HEBEPHO
BEPHO

37.0purunany 2f°(t)-3f(t) oTBeuaer uzobpaxenue
(2p-3)F(p)-21(0)

(p-3)F(p)-2£(0)

(2p-3)F(p)-f(0)

38.M300pakeHneM HHTErpaja CIy>KUT
PF(p)

F(p)/p

F(p)ytp

39.1306paxenueM cBepTku opuruHaios f(t) u g(t)cmyxur:
F(p)+G(p),

F(p)/G(p),

F(p)G(p)

40.3HaiiT cBepTKy sin t u aenpra-QyHKIHNA
sin t

cos t

sin t-cos t.

41.0puruHanoMm st -2/p CIyKHUT
2
-2
t

42 .Opurunanom mis 1/(p-1) cayxur
exp(-t)
exp(t)

43.Opurunanom s 1/p”2 cayxut
t
1

exp(t)



44 Ilpu nepexone U3 00JACTH OPUTHMHAJIOB B 00JIaCTh M300pakKeHUH JHHEHHOe TuddepeHnnaibHoe
yYpaBHEHHE C MOCTOSIHHBIMU KO3((PHUIIMEHTaMU MEPEXOaUT B

anreOpanveckoe ypaBHEHUE

TPAHCLEHJCHTHOE yPABHEHUE

TPUTOHOMETPUUYECKOE YPABHEHUE

45 Pemiuth ypaBHeHue X’(t)+2 x(t)=0, ¢ HayanbHbIM ycrnoBueM Xx(0)=1.
exp(-2t)

exp(t)

exp(2t)

46.Peminte ypaBHeHue X’ ’(t)-4 x’(t)+4 x(t)=0, ¢ HauaTbLHBIMU
yenoBusimu  x(0)=1, x’(0)=0.

exp(2t) -2t exp(2t).

exp(2t)

sin(2t) -1/2 cos(2t)

47 Pemntes ypaBHeHue X ’(t)+4 x(t)=0, ¢ HaYaIbHBIMH
yenoBusimu  x(0)=1, x’(0)=0.

sin(2t) -1/2 cos(2t).

exp(2t) -2t exp(2t)

exp(2t)

48.HaliTu yacTHOE peLICHUE ypaBHEHUS
t X7 (H)+(2x+2)x’(t)+H(x+2) x(t)=0.
exp(-t).

exp(2t)

sin(2t) -1/2 cos(2t)

49. UnrerpansHoe ypaBHeHue BombTeppa — 3T0:!
YpaBHEHHE C MEPEMEHHBIM BEPXHUM MpEIeNoMm,
YpaBHCHHUEC C MOCTOAHHBIMHU NPCACIaMU,
ypaBHEHHE C OECKOHEUHBIMH TpeeTaMu.

50.HTErpanbHOe ypaBHEHUE THUIA CBEPTKU — ITO:
YpaBHEHHUE C Pa3HOCTHBIM SIIPOM,
ypaBHeHHe ¢ sapoM Buaa K(t-s).

51. BepHo nmM, YTO [N BHIUKUCICHHUS OpUTHHAJIAa OT JPOOHO-pallMOHANBHON (QyHKIUH, ee
pPacKIaIbIBAIOT B CyMMY MPOCTEUIINX ApoOeii?

HEBEPHO

BEPHO

52.BepHO 11, Y4TO MOJIOCH! IPOOHO-PAaMOHATIBHON (YHKIIMU- 3TO HYIH €e
3HaAMEHATeJs.
YUCJIINTCIIA

6.3. OueHouHble cpeACTBA AJs MPOMEKYTOUHOI aTTeCTANMH
[lepeuens BOIpOCOB [UIsl MOATOTOBKH K 3a4€Ty C OLICHKOU
1. KommuiekcHble uncia. Anredpandeckasi, TPUTOHOMETPUYECKasl, MOKa3aTeabHast (GOPMBI.
2. OyHKIMU KOMIUIEKCHOW MEpEeMEeHHOM. DKCIIOHEeHIMallbHAas, JorapupmMuueckas QyHKINU.
3. Ilonsatue o ¢dyHkMoHANBHBIX psgax. Cremenneie psiapl. Teopema Aobens. CBoMCTBa CTENEHHBIX
PSAOB.
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4. Oynkiuu w=cos(z), w=sin(z), w=tg(z), w=arcsin(z).

5. [lpenen, HeNpepbIBHOCTh (DYHKIIMH KOMIUIEKCHOW MEPEMEHHOM.

6. IlpousBojgHast (DyHKIMM KOMIUIEKCHOM mnepeMeHHOU. OmpeneneHue. AHAIUTHYHOCTb. Y CIO-BHS
Kommn-Pumana.

7. Conpsik€HHBIE TapMOHUYECKHE (DYHKIUH.

8. 'eomeTpuuecKkuil cMbICI MOAY/S U apryMEHTa MPOU3BOJHOM.

9. Wuterpan ¢yHKIMHM KOMIUIEKCHOM mnepeMeHHOM. Omnpexnenenue. CaoiictBa. [lpaBuno s
BBIUMCIICHUS.

10. Teopema Ko s 0AHOCBA3HON 001aCTH.

11. Teopema Komm it 1ByCBSI3HOM 00J1aCTH M MHOTOCBSI3HOM 001acTH.

12. OcHOBHas (opMysia UHTETPATILHOTO WCUUCIICHUS.

13. UnrerpanbHas ¢popmyna Komn.

14. TIpon3BoAHbBIE BBHICIIMX MOPSIKOB 7SI aHAIUTUYECKON (YHKIUU.

15. Panpr Telinopa ans GyHKIUN KOMITJIEKCHOW MEPEMEHHOM.

16. Pan Jlopana, ero riaBHas M npaBuibHas yacTH. Beruncnenue kod3)QuineHTos.

17. PaBHOCHJIBHOCTh YTBEP)KJIECHUN 00 aHAIUTUYHOCTH (DYHKIIMU B Kpyre; B KOJIbIIE.

18. Knaccudukanus ocodbix Touek (ycTpaHuMas ocobasi TOUKa, MOJIOC, CYIIECTBEHHO 0co0asi TOUKa).
Brrder QpyHKIMH KOMIUIEKCHON TEpEeMEHHOM.

19. OcHoBHas TeopeMa O BbIUETAX.

20. Bpluncnenre BblUeTa B IPOCTOM IOJIIOCE M MOJIOCE KPATHOCTHU M.

21. IlpeobpazoBanue Jlamnaca. Onpenenenue opuruHana U u3oodpaxenus. Teopema o CylecTBOBaHUU
U300paKeHMUs.

22. CsnoiictBa mnpeoOpa3zoBanue Jlammaca  (JIMHEHHOCTb, TEOPEMbl  MMOAOOUS, CMEIICHHS,
3amas3/AblBaHus).

23. Teopemsbl 0 nuddepeHTUPOBaHNN OPUTHHATIA U U300paKEHHUS.

24. Teopembl 00 HMHTETPUPOBAHUU OPUTHHATA H300pPaAKCHHS.

25. N3o0pakeHne CBEPTKH JBYX OPHUTHHAJIOB.

26. Pemmienne nuddepeHIranbHBIX YPaBHEHUH OTMEpaliMOHHBIM METOIOM.

27. O6pamenne mnpeobpazoBanusa Jlammaca. Meton HeompenenéHHBIX KO3()PHUIIMEHTOB, Teopema O
CBEPTKE.

28. O6mias Teopema obparmieHuss nzoopaxkenus. Marerpan bpomBuya.

29. Pemienne cucrem muddepeHnaIbHbpIX ypaBHEHHH OMEepPaTOPHBIM METOIOM.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHUU oOy4aromuMucss OalsIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KommuectBo 6ammoB KonugectBo
KoHkpeTHbIE BUIBI OLIEHUBAEMOMN JESITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Miiﬁﬁ;m
KOHTPOJIS KOHTPOJIS
Cemectp 5
O0s3aTenpHas ayTuTOpHas padoTa
IMpakTukym (BeimonHeHne MPaKTHYECKUX 3aJaHUIT) 3 3 9
[Ipaktukym (BeimonHeHue 1ab0paTopHOM paboThI) 8 2 16
ITpucyrcTBue Ha 3aHATUN 3 6 18
O0s13aTenbHas caMOCTOosITeNbHAs paboTa
BeimosiHeHME KOHTPOIEHOH paboTHI (TPaKTHKyMa) 16 1 16
BrinonHenune TecToBOro 3aaHus 11 1 11
HUTOI'O B paMKax TEKyIIEero KOHTPOJIS 70 6amnoB
HNTOTI'O B pamKkax IpOMEXKYTOUHON aTTECTallUU 30 6amoB
BCETI'O no nucuuriuHe 3a ceMecTp 100 GaitoB

HTorosasi oleHKa MO AMCLUIUIMHE BBICTABISAETCS Ha OCHOBE HAKOIUIEHHBIX OaJIOB B XOJ€
TEKYILETO0 KOHTPOJIS U MPOMEXYTOYHOW aTTeCTalii B COOTBETCTBUU C TAOIMIICH:

CucremMa onleHMBaHUS Pe3yabTATOB 00y4YeHHs MO JUCHUIIHHE

IlIkana no BPC OTMmeTKa 0 3aueTe Ouerka 3a DHIAMEH,
3a4yeT C OLEHKOM
85 —-100 OTJIMYHO
70 — 84 3a4TEHO XOpOIIO
56 - 69 YIIOBJIETBOPUTEIIHHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4HWciaa JIMI C  OTPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 300POBbs.

7.1. JIntepatypa

1. Manyrun, B. A.Marematnueckuii ananu3 [Tekct] : yueOHOe mocoOue uis By30oB / Manyrun B.
A. - 2-e uzn., nepepad. u goi. - M. : Okemo, 2010. - 592 c. : uin.
https://www.gukit.ru/lib/catalog

2. bepmant, A. ®@. Kpatkuii kypc MaTemMaTHueckoro aHanu3a [Tekcr] : yueOHHMK aiis By30B / A. @.
bepmant, U. I'. ApamanoBuu. - 11-e u3z., crep. - CIIO. : Jlans, 2005. - 736 c.
https://www.gukit.ru/lib/catalog

3. bepmant, A. ®. Kpatkuii kypc Matemarnueckoro aHaimsa [Tekcr] : ydeOHoe mocobue / A. O.
bepmant, U. I'. ApamanoBuu. - 16-e u3a., crep. - CIIO. : Jlans, 2010. - 736 c.
https://www.gukit.ru/lib/catalog

4. Manyrun, B. A.Marematuueckuii ananu3 [Tekcr] : yuebHOe mocobue nns By3oB / Mamyrua B.
A. - 2-e u3n., mepepad. u gom. - M. : Okemo, 2010. - 592 c. : u.
https://www.gukit.ru/lib/catalog

7.2. UnTepHeT-pecypehl
1. Eaunas xosekuus udpoBbIX 00pa3zoBaTenbHbIX pecypco http://school-collection.edu.ru/

7.3. JInneH3uoHHOEe H CBOOOJHO pacnpocTpaHsieMoe NMpPorpaMMHoe odecreyeHne

Microsoft Windows
Microsoft Office

7.4. llpogeccuoHaibHbIE 0a3b1 JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI

OnexrponHbld KaTanor oubauoreku CII6IMKuT. https://www.gukit.ru/lib/catalog
DnexkTpoHHas OnbnmuoTedHas cucrema u3natenberBa «JIAHDby. http://e.lanbook.com
DnexkTpoHHas OubnuoTeuHas cucrema «AOykc-py». http://ibooks.ru

7.5. MaTepuaJibHO-TeXHUYECKOEe OOecrneyeHue

HauMeHoBaHHe ceNUAJIBHBIX OCHaNIEeHHOCTH CMEIHAIBHBIX MIOMEIIeHNH 1 MOMeIleHUil IS
NMOMeLICHHI ¥ IOMeIeHn i I CaMOCTOSAATEIbHOM PadoThI

CaMOCTOSITEIbHOI padoThI

YueOHas aynuTopust Pabouee mecTo npenogaBarens, 000pyI0BaHHOE KOMIIBIOTEPOM U

MYJIbTUMEIUHHBIM ITpoekTopoM. Paboune mecra oOyqaromuxcs. Jlocka
(MHTEpaKTUBHAS 1OCKA) W/MITH SKpPaH.

ITomereHue st caMoOCTOSITENIbHOM Paboune mecta oOy4aromuxcst 000pyJOBaHHbIE KOMIIBIOTEPAMH C
paboTHI 00YJaIOMMXCS MOJKIIOYeHUEM K ceTu «VIHTepHeT» U TOCTYIIOM B 3JIEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTENILHYIO CPENY HHCTUTYTA.
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https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog

8. METOANYECKHUE PEKOMEHJIALIMU 11O OPTAHU3AILIUU OCBOEHMUA
JUCHUIIJINHBI

W3ydenne  IUCHUIIMHBI  TPOM3BOJUTCS B TEMAaTHYECKOW  IMOCIeNOBaTeabHOCTH. Kaxmomy
HpaKTHqCCKOMy 3aHATUIO U CaMOCTOHTeHLHOMy 1/13yqumo MaTCpI/IaJIa HpCI[IJ_IeCTByeT JICKIIUA 110
AHHOU TEME.

JUis  yCHemIHOTO YCBOGHMS MaTepuaja HeoOXOAMMO MpPEIOCTaBUTh KaXIOMy CTYACHTY B
AJICKTPOHHOM BHJIE MaTepHasl, OTPAKAIOIIEH OCHOBHBIC TIOJIOKEHHUS TEOPETHYECKHMX OCHOB U
MPAKTUYECKUX METOJIOB AUCIUIUIMHBI.

B KAa4eCTBC ONCHOYHBIX Cpe}I[CTB JJIA TCKYHIGFO KOHTpOJ’IH yCHeBaeMOCTI/I " HpOMe)I(YTO‘IHOfI
aTTeCTalluu MpeIaraeTcs UCIoab30BaTh TECTOBBIEC 3aJaHUSI.

W3ydatp pa3gesnsl TUCHMIUIMHBI PEKOMEHIYeTCsl 10 TeMaM B COOTBETCTBUHU C COJep)KaHueM paboueit
MIPOTPaMMBbI TUCHUIUIAHBI, IPUIEPKUBASICH CIIEYIOIIETO MOPSIKa:

l. O3HaKOMHUTBCS C MPOTPAMMON IO ITOU TEME.

2. [IpounTaTh NEKIMOHHBIA MaTepuad U CTPaHUIbl PEKOMEHIOBAHHBIX YUYEOHHKOB, KOTOpBIE
PacCKpBIBAlOT COACp)KaHME [JaHHOM TeMbl. [Ipy mEepBOM UTEHUM CleLyeT YAICHATb OCHOBHBIE
nosioxkeHus. [Ipu BTOpoM 4YTEHHUHU cJenyeT BHOCHUTh OCOOO Ba)KHBIE IMOJIOKEHHS, CXEMBI, MOJIENH,
OTCYTCTBYIOLIME B KOHCIIEKTE. OTMETUTH BOIIPOCHI, KOTOPHIE OKA3aJINCh HEMOHATHBIMH.

3. ITo BO3MOKHOCTH IMOJIYYUTh KOHCYJIbTAIWIO IIPCoAgaBaTCiisaA, €CIIM HCIIOHUMAHUC YaCTHBIX
BOITPOCOB MPCHIATCTBYCT ,Z[aJ'ILHefII.HeMy INOHMMAaHMWIO JUCHUIIIIMHBI.
4, I/ISY'-H/ITI) Mareprajl TIIATCIbHO, CTPEMACH IOHATHL M YCBOUTH OCHOBHBLIC TCOPETUUYCCKUEC

MOJIOKEHUSI, 3aKOHOMEPHOCTH, XapaKTepU3ylollue Ty WIM HHYI0 CHCTEMY aBTOMAaTHYECKOTO
peryaupoBaHusi, CBOWCTBA M XAPAKTEPUCTUKH CHCTEM M YCTPOMCTB. [IpoBEpUTH YCBOECHHBIE 3HAHUSA
10 BOIIPOCAM JIJIsl CAMOTIPOBEPKH.

3. B nmpomecce wu3ydeHus crueayeT  JOMOJHUTH  KOHCHEKT JIEKUIMM  MaTephaliamMu,
O0NeryaronmmMy MOHUMAHUE JaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUYECKYIO
IMOATOTOBKY U COKOHOMMUT BPEMA IIPU IMMOATOTOBKE K 3a4€Ty C OHCHKOI\/'I.

B uenom oOyueHHe CTPOUTCS MO KIACCHMUECKOW CXeMe H3JI0KEHUS MaTepuaia C MOCISAYIOUUM
3aKpEeIIEHHEM U KOHTPOJIEM KauecTBa YCBOCHUS MaTepuara.

JlabopaTtopHble pabOThl M MPaKTUYECKUE 3aJaHHsl MOTYT BBIMOJIHATHCS OOYYAIOMIMMUCS —Kak
CaMOCTOATCIIbHO, TaK U B MAJIbIX I'pYyIIIax.

KoHTposib M CaMOKOHTpPOJIb TPOBOAUTCA B TEYEHUE BCErO MEPUOAA HW3YYEHUS JAUCUUILIMHBIL.
3aKperuieHne TEOPETUYECKOTO MaTepHhasia MPOU3BOJUTCA BO BpeMsl 3aHATUM IyTEM TECTHPOBAHMS,
BO BpeMs MPAKTUYECKUX 3aHATUN — MPU PEIICHUU 3aj]iad, TP 3alIUTe BBIMOJHEHHBIX J1TA00PATOPHBIX
pabot. HemocpencTBeHHoe OOIIeHHE CTy[AEHTa C MperojaBaTeNieM sBiseTcss Hanbonee 3(h(HEeKTUBHBIM
CIIOCOOOM U3YyUYEHUS JUCITUTUTHHBI.

B mMeronnueckux ykaszaHMSX JUISI MPAKTUYECKUX 3aHATUM IPUBENCHBI KOHTPOJIBHBIE BOIPOCHI IS
CaMOIPOBEPKU MOHUMAaHUA KaXI0H TEMBI.

3ader C OLIGHKOM MO TEOPEeTMYECKOW YacTh AUCIHUIUIMHBI MPOBOJIUTCA TOJIBKO IOCHE YCHEHIHOTO
BBITIOJIHEHUSI BCEX TECTOBBIX 3aJIaHUM, KOHTPOJBHBIX PadOT, JabOPaTOPHBIX PAadOT M MPAKTUYECKHUX
3aJIaHAH.
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