OneHouHble MaTepuaJIbl 1JIsA HpOMe)I(yTO‘IHOﬁ aTTeCTAallii 10 JTMCHHUIIJINHE

Briciias matemaTuka

KBanmudukarus
BBIITYCKHHMKA

Hampasnenne
OJATOTOBKH

HanpaBneHHOCTB
(npoduib)

dopma o0ydeHHS

Kadenpa-
pa3paboTUHK
Brinmyckaromas

kadeapa

OakajaBp

6617(61]1616‘[), mazsucmp, cneyuaiucm

11.03.02

wugp
NHboKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CUCTEMBI CBS3H

HAaumeHoeaHue
KOpHOpaTI/IBHBIe I/IH(bOKOMMYHI/IKaHI/IOHHHC CHUCTCMBI U CCTHU

HAumeHosaHue

3a049Hasd

HAuMeHoedaHue

HpI/IKJ'Ia,Z[HaH MaTeMaTHKa

HAaumeHoeaHue
Pano31eKTPOHUKH U 3JIEKTPOIHEPTETUKU

HAumeHosaHue



Tunosble 3a1aHus VI KOHTPOJIbLHON padoThI 32 NEPBbIN ceMecTp

KonTtpoJsbnas paGora Ne 1
4-3i
4+3i°

1. Beruucinuthb

2. [TocTpouTth 007aCTh TOUEK Z 110 YCIOBHSIM:
2<|z|<4 u —n<@<-n/2.

3. Haiitu \/I- .

4. I[TocTpouTh MapauiesorpaMm Ha BEKTOpax OA=i +ju OB =k —3]j, ompeeuTh €ro AUaroHaIH.
5. Bekrop cocraBisier ¢ ocamu OX u Oy yriet 40° u 80°. Haiitu ero yroun ¢ ocsio Oz.

6. aubi Bextopa a=i+j+2k u b=i-J+4k. Onpenenuts npab u mpha.

7. Yupoctuth Beipaxkenue iX(j+K)—jx(i+k)+kx(i+j+k).

8. Berumcinuth 00beM nupamusbl ¢ BepumHamu A(2;0;0), B(0;3;0), C(0;0;6), D(2;3;8). Haiitu BbIcOTY,
omyiieHHyro Ha rpanb ABC.

32
9. BbruucnuThb onpeaenuTenb ‘
2 34
10. Beruncnuts onpenenurens |5 -2 1f.
123

11. Haiitu ®CP, ob1iiee perieHre u 0JJHO YaCTHOE PEIEHUE CUCTEMbl YpaBHEHUN
3%, +4X, + X, +2X, =3
6X, +8X, +2X, +5X, =7
9x, +12x, +3x, +10x, =13

12. OnpenenuTs paHr MaTpUIbl
2731

3522
9417

13. Pemuth MaTpU4HOE ypaBHEHHE METO/I0M HaXOXKJIEHHUsI 0OpaTHOM MaTpuUIlbl
3-12 397

4 3 3|X=|1117].
130 757
x-1 vy

14. Haiitu npoekuuto ToukH (1,2,8) Ha npsmyro = 1" zZ.

15. Hanncatp ypaBHEHUE TUIOCKOCTH, MTPOXOAIIeH yepe3 Touky (2,-1,3) u oTcekaromiye Ha ocsax
paBHBIE OTPE3KHU.



Xx=z+1
y=1-x

z o
16. IlokazaTp, 4yTO mpsiMas = 1 MEePIEeHANKYISIPHA K IPSIMON {

w <

X
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TunoBble 3aJaHus 1J1s KOHTpOJ’ILHOﬁ paﬁoTbl 3a BTOpOﬁ ceMecTp

KonTpoJubnas pa6ora Ne 2
1. UccnenoBath psizibl HA CXOUMOCTb:

SO O g Y
0 1 - _ |
2p3 | I[)2258 (3n-1)’

= ninnin(Inn)
2. Haiitu 06J‘IaCTI> CXOJIUMOCTH pﬂ,[[OB'
2x+5)
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= n+1




TunoBbie BOIIPOCHI 1 MNPAKTHYIECCKHE 3aaHUA K IK3aMEHY 3a HepBbIﬁ ceMecTp

3a,I[aHI/Ie JJI TIOKA3aTeJid OCHUBAHUA JECKPUIITOPA «3HaeT»

Bun 3amanus

13.

14.
15.
16.
17.

18.

19.

20.
21.

22.

23.

24,

25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

Onpenenureny 2-ro v 3-ro NOpsiiKa, METOIbI UX BBIYUCIICHUS.
CBolicTBa ONpeenuTeINeH.

Meton Kpamepa nis peenus HeogHopoHoit CJIAY.

MuHop u anredpandeckoe JT0MOJIHEHHE.

Teopema  Jlammaca.  MeToabl  BBIYMCIIEHMS — ONPEIEIUTENICH
IIPOU3BOJILHOTO TIOPSIIKA.

Matpuibl 4 onepanuy HaJl HUMU.

OOparHas mMaTpuLa.

Pemenue nHeonnopoaHoii CJIAY marpudsbiM ciocoOoMm.

Panr matpuisl. MeTo bl HAXOKACHUS paHTa MaTPHILIbI.

. Meton 'aycca s pemienns HeongHopoaHbix CJIAY.
. Meton l'aycca st peleHus OJTHOPOJIHBIX CJIAY.

OyHAaMEHTAJIbHASL CUCTEMA PELIEHUM.

. BGKTOpH, orcpanvu Haad HHUMH. HpOGKHI/Iﬂ BCKTOpa Ha OCb,

KOOpJAMHATBl M MOJYJb BeKTopa. JIuHelHble omnepauuu Haj
BEKTOPAaMH, 3aJaHHbIMA KOOpJUHATAMH.

JIuneliHasg 3aBHCHUMOCTBH BEKTOPOB. basuc, cucrema KOOpAMHAT.
HexaproBa u nossipHas CK.

CkaJisipHO€E ITPOU3BEIEHUE BEKTOPOB.

BexTopHOE pon3BeieHuE BEKTOPOB.

CMmeniaHHO€ IPOU3BEIEHUE BEKTOPOB.

OOwiee, KaHOHMYECKOE, MapaMETPUUECKOE YpaBHEHUsS NPsAMON Ha
IJIOCKOCTHU. Y paBHEHHUE NMPSAMOI C YIIOBBIM KO3(PPUIUEHTOM.
HopmanbHoe ypaBHeHMe mHpsiMOM Ha IiockocTH. OTKIOHEHUE M
paccTosiHue OT TOYKU JI0 MIIOCKOCTH.

VYron Mexay NpsMbIMU Ha IUIOCKOCTH. Y CJIOBMSI NMAPAJIICIIBHOCTH U
MEPIEeHIUKYISIPHOCTH MPSIMBIX.

OO1iee ypaBHEHHUE TITOCKOCTH.

Yron Mexay IUIOCKOCTSMH. YCIOBUSA  INApajUICIbBHOCTH H
MIEPIEHIUKYJIAPHOCTHU IIOCKOCTEM.

HopmanbsHoe ypaBHeHHE MmiiockocTU. OTKIIOHEHHE U PACCTOSIHUE OT
TOUYKH JI0 MJIOCKOCTH.

OOmiee, KaHOHMYECKOE, MapaMEeTPUUECKOe YPaBHEHHUS NPSIMOH B
MIPOCTPAHCTBE.

Yron Mexay NpsMbIMH B IIPOCTPAHCTBE. Y CIIOBUS MapaluIeIbHOCTU
U NEPIIEHINKYISIPHOCTH MPSIMBbIX.

B3aumHoe pacronoxeHue NpsMon U INIOCKOCTH B IIPOCTPAHCTBE.
[Ipunoxxenus nuHEHHONW anreOpbl B 3aJavyax BbIUYMUCIUTEIbHOU
MaTeMaTHKU ¥ KOMIIBIOTEPHON TpauKH.

OyHkuMK oHOM nepemeHHON. CriocoObl 3a/1aHus, KiaccuuKaius.
[Ipenen ¢pynkuuu. Teopemsl o npeaenax GyHKIUH.

1 3amedarenbHBIN Tpeae.

2 3ameyaTeNbHbIN IPeell.

HenpepriBHocTh GyHKIIMN. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
[TonsATHE TPOU3BOIHOM.

I'eomeTpuyecknii CMBICT IPOU3BOJAHON. YPaBHEHHUsI KacaTEIbHOU U
HOpMaJu K rpaduKy pyHKINH.

[Ipon3BoIHBIE BBICIINX MOPSIIKOB.

[Tonsarue nuddepennmana. AuddepeHnnans BHICHINUX MOPSIKOB.

TEOPETUYECKUI




36. [Ipunoxenune nqudpepeHnnaTbHOr0 NCYUCICHHS K 3a/1a4aM
HaxoxaeHus npenenos Gpyakiuii. [Ipasuno Jlonmurans.

37. Ilpunoxenue auddepeHnnanTbHOr0 HCYUCICHHS K 3a/1a4aM
uccnenoBanus Gpynkuuii. [loctpoenue rpaguxos.

38. Bospacranue, yobiBanue Gpynkiuii. Touku skcTpeMyma.

39. HanpasieHue BBITYKJIOCTH M TOUKH nieperuda rpaduka GyHKIHU.

40. ITepBooOpasHas 1 HEONPEACICHHBIA HHTETPaJl.

41. Omnpepenenrie U CBOWCTBA OIMPEACIICHHOI0 UHTETpalia.

42. 'eomerpuyeckue, (U3NYECKUE U IKOJOTUYECKHE MPHUIIOKEHUS
OIIPEJICIIEHHOTO MHTErpaa. [IpubnuxeHHOe  BBIYUCIICHUE
OIpeIeNIEHHOT0 UHTErpaa.

43. HecoGctBennbie unterpaist | u |l pona.

3a,I[aHI/Ie JJI0 TIOKA3aTeJid ONCHUBAHUA JECKPUIITOpA «BJ'IaI[eeT»

Bun 3amanus

l. Breraucnuts npenen GpyHKIUNA

2 gy

1) lim 2x2 5x 3;
X—>33x“ —4x-15

. AX+4—V4-x .

2) lim ——;

x—0  arcsin8x

3) lim (\/sz _ax—3 252 _BXJ ;

X—00
3x—4
4) Iim( 2x j
X—>00 2x+1

.

1) Haiitu npousBoHYIO OT QYHKIIUH Yy = arcsin +/sin X .

2) Haiitu d®y a1 GyHKIMHE y = Incos3x .

3) Haiiti nHTEpBajbl BO3pacTaHus M YObIBaHUS (YHKIIUU, TOUYKH

8x3
OKCTpEMyMa y = —— .
X= -4
4) HanucaTb ypaBHeHHE KacaTeIbHOU K KPUBOH Yy = x3 —3x2 — X +5 B TOUKE X

=1.
II.
1) Haiiti HeonpeielieHHbIe UHTErpajbl

a) [xarctgxdx ;
0) Ixzexs_zdx

1
2) BeruucnuTh onpeeeHHbIN HHTETpa j @+ 2x)3dx .
0
3) Haittu nnomaas GUrypel, orpaHUI4€HHON JTUHUSIMU
y=x3,y=8,x=0.

MPaKTUYECKUI




TunoBble BONPOCHI U MPAKTUYECKHE 32IaHNUS K IK3aMeHY 32 BTOPOM cemMecTp

3a,I[aHI/Ie JJI0 TI0OKA3aTeJid ONCHUBAHUA JECKPUIITOPA «3HaeT»

Bun 3amanus

Cohopmynupyiime passepHymoie omeemuvl Ha cledyoujue
meopemuieckue 60NPoCcsl (CPHopmyIupo8ams 0CHOBHbIE
onpeoeietst, meopembl, CEOUCMBEA, NpUsecmu 00KA3amelbCmed
OCHOBHbBIX MeopeM, NPOOEeMOHCMPUPOBAMb NPUMeEPbL, NPU
HeoOX00UMOCMU NPOUTLTIOCMPUPOBAMb OMEem epagduxkami,
PUCYHKAMU):

[Ipenen GyHKINN HECKOIBKHUX MEPEMEHHBIX
IToBTOpHBIE NTpEACIIBI

HenpepbIBHOCTh PYHKIIMH B TOUKE

OyHKIUY, HENPEPbIBHBIE HA KOMITAKTaX
HuddepenumrpyemMocTh GYyHKIIUU IBYX MEPEMEHHBIX
YacTHble TPOU3BOIHBIE

[Momusrit tuddepenuan

WuBapuanTaOCTh hopMmbl omHOTO Auddepennnana

©oNo R WNRE

I'eomeTpuyeckuii CMBICH MOTHOTO AuddepeHnrana

=
o

. YcnoBus quddepeHmupyeMocTi PyHKIIUN

. [Ipon3BoHas 110 HAIIPABJICHUIO

. [IpousBoHas CIIOXKHON (PYHKIIHH

. [IpousBoaubie U AuddepeHnanbl BEICIIUX MOPSIKOB
. ®opmyna Tennopa

el e ol
g wWN R

HKCTPEMYMOB (PYHKIIUI HECKOJIBKHUX ITEPEMEHHBIX.
16. HeoOxommumMoe yciioBre dKCTpeMymMa
17. JloctaTouHOE yCIIOBUE IKCTPEMyMa
18. YcnoBHbI 3KCTpEMyM
19. JIBoitHo# uHTErpan
20. TpoitHo# uHTETpan
21. CBeneHre KpaTHOTO MHTETpajia K IOBTOPHOMY
22. KpuBonuHeiHbIe HHTETPaIbl
23. [ToBepXHOCTHBIE HHTETPAJIBI
24. upKynsinust BEKTOPHOTO TIOJIS
25. PaboTa cuIoBOTO mosist
26. [Totok momst
27. ®opmyna ['puna
28. ®opmyna Crokca
29. ®opmyna OCTporpajcKkoro
30. [Norenmman moms
31. YciaoBHe TOTEHIIMAIBHOCTH

32. dusnveckue W TEOMETPUYECKHE  TPWIOKEHHUS  KPaTHBIX,

KPUBOJMHEWHBIX M TOBEPXHOCTHBIX HHTETPAJIOB.
33. Yucnosoii psin
34. CxouMOCTh M CyMMa psijia
35. HeoOxoaumoe ycioBHe CXOAUMOCTH

. Ilpunoxenne nuddepeHIuaTbHOr0 UCUUCIICHUS K 3a/auaM TTOMCKa

TEOPETUYECKUI




36

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.

58.

59.
60.

61.
62.
63.

. JlocTaTOYHBIE IPU3HAKU CXOAUMOCTH pAJa

Kpurepuii Komu cxonumoctu psina

AOGcCoII0THAS M YCTIOBHAS CXOIUMOCTh

[Tpusnak JleiiGHuma

O65acTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia

PaBHOMEpHas cxoauMOCTh

[Tpusnak Beiepurpacca

CBoiicTBa paBHOMEPHO CXOJSALINXCS PSAJIOB

Pagnyc cxonumoctu

Teopema AGens

Papn Teitnopa

Paznoxenne QpyHKIMIA B cTenIeHHbIE psiibl. Paguyc cxoauMocTu, psiibl
Teitnopa. IlpumokeHUsT CTENEHHBIX PSAIOB B IPHOJMIKEHHBIX
BBIYMCIICHUAX 3HAYCHUHN (YHKIIAMN.

OO6muit psin ypne

CxoaumocTh 10 HOpME

OpTOHOPMUPOBAHHBIE CUCTEMBI

HepasenctBo beccens

PasenctBo I1apceBains

[TonHOTa M 3aMKHYTOCTB

Tpuronomerpuueckuil pax Pypee

Cxomgumocts psana Oypbe

HNurerpan Oypoe

[IpeobpazoBanue Dypwe. [Ipunoxenue npeodpazoBanus Dypbe k
€CTECTBEHHOHAYYHbIM 33/1a4aM.

®dopmya oOpaleHus

Pasnoxenue B psan u unrerpan Oypne

Jud. ypaBHEeHuUs mMepBOro Mopsiika U UX NPUMEHEHUE B (hU3HKeE,

TEXHHUKE U 3KOJIOTUH.
[Tonnxenue nopsiika Aud. ypaBHEHUSI.

JIuneiinsle nud.ypaBHEHUS 2-T0 MOPsIIKA.

[Ipumenenue npeodpazoBanuit dypse u Jlamnaca nus peweHus gud.
YpaBHEHUM, BCTpEUYAIOUINXCA B 3a/1a4aX MaTEMaTUYECKON (PU3UKH.

3aI[aHI/I€ JJId TIOKA3aTCJid OUCHUBAHUA JCCKPUIITOPA «BmageeT»

Bun 3amanus

1.
2.

BbIUncuTh MII01a 16 BHYTPU KAPJUOUIBI I =1—COS ¢ .

Beraucnure H ydxdy no obmactu D, orpaHuYeHHOW JIMHUSIMU
D

Xy =6,x+y—-7=0.

3.

Brerancants TpOfIHLIG HUHTCTpalibl, MEPEXOoad K HUIMHAPUYCCKHUM HIU K

cheprueckum

KOOP/IMHATAM B CJTy4ae HEOOXOIMMOCTH:
”I (X2 +y? )dXdde ,rie D orpanuyena moBepxHOCTIMU
D

22=x*+y*,71=2.

MIPaKTHUYECKUI




4. BBIYNCIHUTH HHTETPATBI HEMOCPEACTBEHHO, M UCTIONB3Ys popmyny CTokca u
OcTporpauckoro:

ﬂ[z+2x+ﬂyjd8,rae S - 9acTh MIOCKOCTH 5—i—X—l—E =1 B nepsom
s 3 2 3 4

OKTaHTE;

5. HaiitTu moTok BeKTOpHOTO MOt a=xi+ y] +zk 4yepes 4acThb IUIOCKOCTH
X+y+z=1,

PAacTOJIOKEHHYIO B IEPBOM OKTAHTE, €CITH HOpMallb 00pa3yeT OCTPBIi yroi ¢
ocpro 07 .

6. Paznoxwure B psix Teinopa pyHKIM0 Y = x* + X% 1o cremnensm (x-1)

7. Haiitu 06pa3 npeodpazoBanus Jlammaca orneparopa yMHOXKEHHUS Ha
HE3aBUCHMYIO TICPEMEHHYIO.
8. Haiitn yacTHOe pemenue auddepeHnuatsHoro ypasHenus y'+y=0, y(0)=0,

y'(0)=0.




