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TpedoBannsa PI'OC k o0pazoBaTe/bHBIM pe3yabTATAM:

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHUS, YCBOCHHbIE 3HAHUA)

Iloka3zaTenu oleHKH pe3yabTaTta

YmMmenuns:

BrimoaaaTs oncpanru HaaQ MaTpullaM U pCllaThb

CHCTEMBbI JINHEHHBIX YPABHEHUN.

BBINIOJIHEHUE  JICWCTBUWA HAJ  MaTpULIAMM:
CIIOJKEHHE, BBIYMTAHUE, MIPOMU3BEICHUE
MATpHUll, YMHOXEHUE MAaTpPULII Ha YUCJO;
BBIYUCJICHUE  OMNPEICIUTEIICH; pelieHue
CUCTEM JIMHENHBIX YPAaBHEHUN

PemraTs 3aga4u, UCII0JIb3Ys YPAaBHCHUS IIPAMBIX U

KPUBBIX BTOPOT'0 MOPsAKa HA MIJIOCKOCTH.

BBIIIOJIHEHHE  JCWCTBUII  Hajg  BEKTOpaMHu:
CIIO)KEHUE u BbIUHNTAaHUE BEKTOPOB,
YMHO)XEHHE BEKTOpa Ha 4YMCJIO; HAXOXKAECHUE
CKaJSIPHOIO M BEKTOPHOI'O IPOU3BEACHUS
BEKTOPOB; COCTABJICHUE YpaBHEHUH NPAMBIX U
KPHUBBIX BTOPOT'O NOPSAKA, UX IOCTPOECHUE

[TpumensTs MeToab! AU HEPEHIINATBEHOTO U
MHTETPATBHOTO UCYHCIICHHUS.

BBIYHMCIICHHE TIpeesia (YHKIUKA B TOYKE W Ha
OECKOHEYHOCTH,

yccieloBaHue (QYHKIIMH HAa HETIPEPHIBHOCTE;
BBIYMCIICHHE MPOU3BOAHON (yHKIMH U e
VICTIONIb30BAHUE ISl MCCIICJIOBAHUSI CBOMCTB
(GyHKINU ¥ TOCTpOEHUS rpaduka;

BBIYHCIICHUE HEONPEICIEHHBIX HHTETPAJIOB,
BBIYMCIICHHE  ONPEACIHEHHBIX  HMHTETPAJIOB;
HaXOXJEHHE IUIOMAAN IUIOCKUX GUryp ¢
MCTIOJIb30BaHUEM ONPEICIICHHOTO HHTETpaja

Pemats nuddepennmansubie ypaBHEHHUS.

pemieHre  HEKOTOphIX  AudQepeHnnanbHbIX
ypaBHEHHI IEPBOTO M BTOPOTO MOPSIIKOB

ITop30BaTHCS MMOHATHSIMHA TCOPHUU KOMIIJICKCHBIX

BBIIIOJIHEHNE [EHCTBUIL C KOMILJIEKCHBIMU

quCell. YyHiCIIaMu B anreOpanvyeckoi,
TPUTOHOMETPHUUECKOH, MOKa3aTeIbHON
(dopmax; HepeBOIUTh KOMIUIEKCHbIE YUCIA U3
0JIHOM OpMBI B pyrue

3HaHuUA:

OcHoBbI 1u( dHepeHITnaTbHOTO U HHTETPAIbHOTO
HCYUCIICHHUS.

MIpUEMBI BBIUMCIICHUS ITPENIETIOB;
HOHSATHE HENPEPHIBHOW (QYHKIINU;
onpeeIeHue IIPOU3BOJHOMN byHKIUY;
paBUJIa Qg depeHIpoBaHUSL u
MIPOU3BOJIHBIE ~ OCHOBHBIX  3JE€MEHTAapPHBIX
(GyHKIMH; alrOpUTMBI UCCIIETOBaHUS (DYHKIMH
C TOMONIBIO TPOU3BOIHOM;

IIOHATHE HEONPEACIEHHOTO HHTErpaia, €ro
OCHOBHBIE CBOMCTBA; TaOJUYHbIE HHTETPAJIBI;
IIpoCTENIINE IIPUEMBI BBIYHCIICHUS
HHTETpasioB;

MOHATHE  OINPEACIEHHOIO HWHTErpana, €ro
OCHOBHBIE CBOMCTBA; HEKOTOPbIE MPUIOKEHUS
ONPEACIEHHOIO HHTErpajla B TE€OMETPUU H
¢busnke

OCHOBBI MaTEMAaTUUYECKOTO aHAJIN3a, TUHEHHON
anredpbl U aHATUTUYECKON reOMEeTpHH.

MIOHATHE byHKLNY;
kiaccupukanus QyHKInR;
MOHATHE MAaTPHIbl, ONPEIEIUTENS; AITOPUTM

MPOCTENIIIAS




BBIYHCIICHUS OTNPEIETUTENs;

QITOPUTM  PEIIEHUS  CHUCTEM  JIMHEHWHBIX
YpaBHECHUH;

MOHSTHE BEKTOPA; OMPEJICICHUE CKAJISIPHOTO U
BEKTOPHOTO MPOU3BEIEHUN BEKTOPOB, UX
CBOMCTBA;

ypaBHEHUA TPSAMOH U  KPUBBIX BTOPOTO
MopsiKa

OCHOBEI TEOPHUHN KOMILIICKCHBIX YHUCECII.

INIOHATHUEC KOMIIIICKCHOI'O 4YHCJia, €ro MoayJsd,
AprymMCHTa; ICOMCTPUYCCKAad HWHTCpHIpCTaAlUA
KOMIIJICKCHOI'O qucia, anre6pa1/1quKa;I,
TPUTOHOMCTPpHUYCCKAA u IoKa3arcjibHas
(bOpMLI KOMIIJICKCHOI'O 4HCJjia

Yeaowcaemwviti cmyoenm!

Bam npeonacaemcs evinornums 3a0anue 6 mecmosoii goopme u 1 npakmuyeckoe 3aoanue

Bpems BbInoIHEHUsT BCeX 3aJaHUi — 2 akademuyeckux uaca 6e3 nepepulaa.

1. OueHka 0CBOEHHS T€OPETUYECKOT0 Kypca AU CUMILIMHBI

1.1. KOHTpO.]'IbeIe BOIIPOCHI VI ONCHKHU YCBOCHUSA 3HAHUHA

[Ipenen pyukimm.

CBolicTBa IpeENoB.

© ©o N o g b~ w DD

OHpG[[GJIeHI/Ie KOMIIJICKCHOT'O 4YHCJIa.

CDOpMLI 3aIIMCH KOMIIJICKCHBIX YU CCII.

YucaoBbIe ITOCIEI0BATCILHOCTH.

Ormpenenenne MpoON3BOTHOM.

FCOMeTpI/I‘leCKOG I/1306pa)KeHI/I€ KOMIIJICKCHBIX YHCCII.

3aMmeuaTenbHbIC MMpEaCiibl, paCKPLITUC HCOHpeHeHeHHOCTCﬁ.

[IponsBoaHbie U AUQHepeHnanbl BEICIIUX MOPSIKOB.

10. 3agauu, npuUBOASAIINE K TOHITHIO TIPOU3BOIHOM.

11. T'eomeTpryuecKkuii © MEXaHUYECKUN CMBICIT IPOU3BOHOM.

12. KacaTenbHas 1 HOpMaJib.

13. Inddepennmpyemas GyHKIus.

14. TIpousBoaHast CyMMBI, IPOU3BEIEHUS U YACTHOTO.

15. TIpon3BoAHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITUI.

16. IlpouzBoaHast 0OpaTHOU (HYHKITUH.

17. IIpou3BoHAas CIOKHOM (HYHKITHH.

18. Tabauia Mpon3BOIHBIX.




19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

IIpon3BoHBIE BBICIINX MOPSAKOB.

ITocTpoenue rpaduKoB (creneHHas, HoKa3areybHasl, JorapugpmMuyecKas,
TPUTOHOMETPHUUYECKHUE, 00paTHasi TPUTOHOMETPHUECKHE).
Heonpenenennslii 1 onpeieeHHbIN HHTErpaJl.

CBolicTBa HEONIPENEICHHOTO U ONPEAEIEHHOTO HHTErPAJIOB.
Hecob6cTBenHbIe HHTETpaANIbl ¢ 0ECKOHEUHBIMU TpeeIaMyi HHTETPUPOBAHUSL.
Beruucienue onpeneneHHbplX HHTErpasos.

IIpuMeHeHne ONpeeIIEHHBIX HHTETPAJIOB.

IIpenen u HeNpPepbHIBHOCTh (PYHKLIMU HECKOJIBKUX NTEPEMEHHBIX.
YacTHbIE IPOU3BOIHBIE.

HuddeperunpyemMocTs GyHKIIUN HECKOJIBKUX MEPEMEHHBIX.
[Ipon3BoiHbIE BBICHIMX MOPAIKOB U AU(PepeHIInanbl BHICIINX TOPSAIKOB.
HccnenoBanue GpyHKIMU ABYX IEPEMEHHBIX HA 3KCTPEMYMBI.
Haxoxxnenne s3kcTpeMyMOB (PyHKITUH IBYX TIEPEMEHHBIX.

JIBOMHBIE MHTETPANIBI U UX CBOWCTBA.

IloBTOpHBIE UHTETPAJIBI.

[IpuiiosxeHne JBOMHBIX HHTETPAJIOB.

Onpenenenye YUCI0BOroO psiaa.

CaoiicTBa ps/10B.

@DYHKIMOHAIBHBIE I0CIEI0BATEIBHOCTH U PSIZIBIL.

HccnenoBanue CXOQUMOCTH PSAIOB.

[Tpuznak Komm. [Ipusnak lanambepa.

[Ipu3Hak cxoquMocTH psoB. [Ipu3Haku cpaBHEHUS PSAIOB.

OO11ee u yacTHOe pelieHne JuQQepeHnaIbHbIX YpaBHEHUH.
Juddepennunanbable ypaBHEHHs 2-TO MOPSAKA.

ITonsiTe MaTpuisl.

JelicTBus Ha1 MaTpHUIIAMU.

Onpenenurens MaTpULBbL.

OOparHas MaTpHIa.

Panr matpune!.

OCHOBHBIE IOHATHUS CUCTEMBI IMHEWHBIX YPABHECHHM.

IIpaBuio pemieHus MPOU3BOIBHON CUCTEMBI TUHENHBIX YPAaBHEHUM.
Matpu4Hblii METOJ, PEILLIEHUS CUCTEMY JIMHEMHBIX YPAaBHEHU.
[TpaBuno Kpamepa ripu penieHnn CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pemienue cucremsl IMHENHBIX YpaBHEHUN MeTOI0M [ aycca.



53.
54.
55.

56.
57.
58.
59.

Onpenenenne BEKTOpa.

Onepanuu HajJ BEKTOpaMH, UX CBOWCTBA.

Bbluncnenne M NpUIIOKEHUS CKAJISPHOIO, CMEIIAHHOIO, BEKTOPHOI'O IPOU3BENEHUS
BEKTOPOB.

YpaBHeHuUEe NPSIMOI Ha TIIIOCKOCTH.

Yros Mexay NpsSMBIMU.

PaccrosiHue OT TOYKH 10 IPSIMOM.

JImann BTOPOI'O IIOPsAJKA Ha IIIIOCKOCTH.

2.2. TunoBblie 3aJaHuA 1JI OCHKH 0CBOCHHDBIX yMeHHﬁ:

1.

© 0 N o g bk~ DN

[HEN
o

11.
12.
13.
14.
15.
16.
17.
18.

BreimonmHenne  OeMcTBHE ¢ KOMIUIEKCHBIMH — YHCIAMH B aireOpandecKoi,
TPUTOHOMETPUYECKOM, IMOKa3aTeIbHON opMax.

[IepeBoa KOMIIIEKCHOTO YKcia U3 OJHON (DOPMBI B IPYTHE.

Pemenne HekoTOpBIX AuQGEepeHINATHHBIX YPABHCHHI TEPBOTO U BTOPOTO MOPSAKOB.
Brrunciienne HeonpeaenEéHHbIX HUHTErPaJIOB.

Brruncienue onpeaei€HHbIX HHTErPAJIOB.

Haxoxaenue miomaam miockoil Gurypsl ¢ MCIOJIb30BaHUEM ONPEACIEHHOT0 HHTErpaa.
Breruncnenue npeaena GyHKIIMN B TOYKE M HA OCCKOHEYHOCTH.

UccnenoBanme GpyHKIMHA HA HETIPEPHIBHOCTD.

Brruncnenue npou3BoaHON QYHKIIUH.

. Ucnionp30Banue HpOPI3BO,Z[HOI>i JIJIS HUCCIEeNOBAaHUS CBOMCTB (bYHKLII/II/I U TIOCTPOCHHUA

rpaduxka.

BrinosiHeHue neicTBUI HAJl BEKTOPaMHU.

Haxoxnenne ckaasspHOro npou3BeIeHNUs] BEKTOPOB.

HaxoxneHnne BEKTOPHOTO MPOU3BEIEHUS BEKTOPOB.

Cocranenue ypaBHEHUHN NPSIMBIX, UX TIOCTPOCHHE.

CocraBnenue ypaBHEHUN KPUBBIX BTOPOTO MOPSJIKA, UX TIOCTPOCHUE.
BrinosiHeHue AeiCcTBUN HAl MATPULIAMU.

Brruncienue onpenenurenei.

Pemrenne cucreM TMHENHBIX YpaBHEHUM.



BAPHUAHT 1

3ajganue 1: MOATOTOBUTHCSA K YCTHOMY c00eceI0BAHMIO 110 BONPOCAM:

1. Onpenenenre NpOU3BEACHUS IBYX MaTPHIIL.

2. VYpaBHeHHE MPSAMOM C TaHHBIM YTJIOBBIM KOA((UIIMEHTOM M MPOXOAsIIEH dyepes3
3aJaHHYIO TOUKY.

3. Onpenenenne nuddepernuana GyHkium.

4. IIpaBuno Jlonurans.

5. OcHoBHBIE TEOpPEMBI O IIpeiesax.

3auaﬂne 2: pe€uIuThL TECT. OTtBeThI npeacraBuTb NUCbBMEHHO Ha OTACJIbHOM
JucTouKe. BbITh TOTOBBIM K BOIIPOCaM I10 PCHICHUIO 3a/1a4.

1.B li L N - :
. Beraucnure npenen Gpynkuun lim (1 + o) U BBIOEpETE BEPHBIi BApHAHT OTBETA:

0
1. 0
(=]
2. —
=]
3. e’
4, \,‘."'E
2. Beruncnnte Heonpeaenenusii naterpan [ sin(3 + 6x)dx u BeIGepuTe BEpHBIi BAPHAHT
OTBeTa:

1 f—2sin(3+6x) +C
2 [zsin (3+ 6x) +C
3. _Ir—éccrs(E +6x)+C
4 f%cos(3+61)+£'

T

3. BerauciiTe onpe/ieNieHnblit uHTerpan [# cos3xdx n BbIGEpUTE BEPHbIi BAPUAHT OTBETA:
1
L3
2. 3
1
3 sin -
1
4 cos
4. Boruucmute (—2 — 2i)* u BEIGEpUTE BEpHEIH BapHAHT OTBETA:
1. -12
2. -24
3. -48
4,

-64



5. Haiinute BekTOpHOE MpoM3BeeHne BekTopoB @ = (2;3;5) u b = (1;2; 1) u BeIOepute
BEpHBII BapUaHT OTBETA:

1. (-7;2:3)
2. (7;4;6)
3. (-7;3;1)
4. (7:3;1)
6. Haiinure ckansipHbIil KBaapaT BEKTOpa E, ecmn b = (6; —3; 2) u BoIOEpUTE BEPHBIN BAPHAHT
OTBETa:
1. 12
2. 18
3. 49
4. 72
7. Pemute nuddepeHnnanbHOe ypaBHEHHE ¥ = SiTX — X U BLIOEPHUTE BEPHBIH BapHaHT
OTBeTA:
1. COSX —;—44— C,x*+ Cox + €,
2. siru—%+Cix:+C:x+C3
3. —cCosx —j—4 + € x" + Cox + G
4. —sinx —§—4+ C,x* + Cox + C,
4 7 3
8. Beruncnure onpenenutens | 2 —1 1| u BeIOepuTe BEpHbI BApUaHT OTBETA:
-2 2 5
1 104
2. -106
3. 102
4 -104

9. YcTaHOBUTE B3aUMHOE PACHONOKEHHE IpsAMBbIX 2X — VvV +1 =0px —2y+1=0n
BbIOEpHUTE BEPHBIII BApUAHT OTBETA:

1. [IpsimMble IEpIIEH TUKYIIIPHBI

2. [IpsiMble mapasienbHbl

3. [Ipsimble nepecekaroTcst

4. [IpsiMble HE UMEIOT TOUKH COMPUKOCHOBEHMS.

10. CocTaBbTe ypaBHEHHE AUPEKTPUCHI TApaOOIIBl C BEPIIMHON B HaYalle KOOPAMHAT, €CIIU e
doxyc HaxoauTcs B Touke (-5;0) 1 BpIOEpUTE BEPHBIN BapUaHT OTBETA:

1. -5

2. 0

3. 5

4. 2,5



s E

BAPUAHT 2

3ananue 1: N0ArOTOBUTHLCH K YCTHOMY cO0€eceI0OBAHMIO 10 BONMPOCAM:
OmnpeneneHust onpeaeIuTeIeH BTOPOro U TPETHErO MOPSIIKOB.
Onpenenenue nopsiaka AudGhepeHnnaIbHOr0 YpaBHEHUS.

YcnoBue napamiebHOCTH IBYX MPSMBIX.

OrnpezienieHre BEKTOPHOTO MMPOU3BEICHUSI BEKTOPOB.

[TokazaTenpHas (hopmMa KOMIUIEKCHOTO YHCIIA.

3aua1me 2: pPeIIuTb TECT. OTBeThI npeacTaBuTb MUCbMEHHO HAa OTACJIBHOM JIMCTOYKE.
BbITH TOTOBBIM K BOIIPOCaM 110 PEIICHUIO 3a1a1.

1 10 -2
1. Beraucnute onpenenurens | 3 —5 1| u BeIOepUTE BEepHBIN BapUAHT OTBETA:
-4 5 3
1. -100
2. 100
3. -140
4. 140

2. CoctaBbTe ypaBHEHHE MIPSAMOIA, Tpoxosiiei yepes Touky (0;5) u oOpa3yromieii ¢ ocbro Ox
yroi 135° u BeIOepuTE BEpHBI BAPHAHT OTBETA:

1.

2.
3.
4.

y=x+5
y=x—25
y=—x+5
¥Yy=—x—5

3. Haiigure o6nacth onpenenenus GyHkuuun ¥ = log, (3 — x) u BeiOepuTe BEPHBINA BaApUAHT

OTBETA.

1.
2.
3.
4.

(0;3)
(0;-3)
(00;-3)
(-00;-3)

4. TlokazarenbHas U TPUTOHOMETpHYECKas (hopma 3arrucu KOMIUIEKCHOTO urcia Z=-11 BepHO
MIPEJCTaBJIEHA B BApUAHTE OTBETA [0 HOMEPOM:

1.

2.
3.
4.

5. Beraucnure npenen ¢pyaknuu lim

1
2.
3.
4

-11, 11
11e', 11(cosi + isini)
11e'™, 11(cosm + i sinm)

0,0

s o
v=1 T2 Y BBIOEpUTE BEpHBIN BapHaHT OTBETA:

0

1
2
3



6. Beruucnure miomans TpeyroibHuka ¢ BepimHamu A (7;3;4), B (1;0;6) C(4;5;-2) u
BBIOCPUTE BEPHBIM BapHAHT OTBETA!

1. 14,5

2. 20

3. 24,5

4. 27

7. Haiiure yactHOe penienue aud @ epeHnaibHOro ypaBHeHust ¥' = —2¥ M BHIOEpUTE
BEpHBII BAPHAHT OTBETA:

1. y = 2e” %%

2. v =e

3. y = 2e%:

4. y = —2e

8. UeMy paBeH HeomnpeneneHHbll uuterpan | x*(3 + 4x)°dx u BbIOepUTE BEpHBIA BapHaHT
OTBeTA:

1 x+y+z;

2 313+6x4+§x:+C,rneC=canst;
3. x* 4+ 6x* 4+ C,rne C = const;

4 913+5x4+§x:+ﬁ',meﬁ'=const.

1 -10
9. Haitmure AY,ecrm A=| 2 3 1| u BeIGepHTe BepHEIil BAPHAHT OTBETA:
-1 4 2
2 2 -1
1. -5 2 -1
11 -3 5

L 2 2 -1
4. = -5 2 -1
11 -3 5

10. PemmuTe cucremy nMHEHHBIX ypaBHEHHH <3X —5X, +3X;=—7; U BbIOEpUTE BEPHBIH

2X, + TX, — X, =13.

X, +2X, + X3 =5;

BapHaHT OTBCTA:



NS

ok~ E

(0;2;1)
(2;0;5)
(-2;0;4)
(-4;0;2)

BAPUAHT 3

3ananue 1: MOATOTOBUTHCSH K YCTHOMY cO0ece0BAHMIO M0 BONPOCAM:
CaoiicTBa omnpeaenuTesneu.

[IpaBuiio uccnenoBanus GyHKIIUU HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Omnpenenenne 0OBIKHOBEHHOTO U (HEepeHIINATEHOTO YPaBHEHUS.
Omnpenenenue onpeAeNeHHOro UHTerpaia.

CBsA3b OECKOHEYHO MaJIOi ¥ OECKOHEYHO OOMBIION B TOUKE X, (PyHKIIUA.

33H3HI/IC 2: PE€UIUTH TECT. OTBeThI npeacraBuTb NIMCbMEHHO HAa OTACJIBbHOM JIHCTOYKE.
BbITH TOTOBBIM K BOIIPOCaM I10 PEIICHUIO 3a/1a1.

33X, — X, =1

1. Pemure cucreMy JIMHEHHBIX ypaBHEHUH < — 2X; + X, + X; = —1; 1 BbIOepUTE BEPHBIH BapUaHT

OTBCTAa:

Ao E

2X, — X, +4x; =1.

(0;-1:2)
(0;1;2)
(0;1,0)
(0;-1;0)

2. CocTaBbTe ypaBHEHHE dJUIUIICA, €clU ero Gokycamu ciyxat Touku (-2;0) u (2;0), a manas
OCbh paBHa 8 U BbIOEpUTE BEPHBIN BapUAHT OTBETA:

1.

2
3.
4

(O8]

OTBECTA:

. BeranciuTe Heonpeiene b HaTErpan | y

&£ }' _

25 + 16 1
L
35 16

R
0 16

vy
0 16

. Pemmre muddepennmansHoe ypasaenne ¥ = sin5x + x* y ppiGepute BepHbIil BAPHAHT

1 =" 2
}F—Ecosme+E—|—C1x + Cox + Oy
1 , x5 2
y = Esm.‘ix + E-I_ Cix™+ Cox + G
1 -]

X
125 [_COSE:X-] + 120

1 , x5 2
Y=z (—sin5x) + Y + Cx° + Cox + G

+ Cyx* + Cx + €,

ﬁ U BbIOEpUTE BEPHBIN BapHAHT OTBETA:
x+Vx*+254C
|x +x2+ 25|+ C

In|x+/x>+25|4+C



4, In|x|+vVx®4+25+4C

I
5. Beruuciure npezen ¢pyskimu lim,, m 1 BBIOEpUTE BEPHBII BAPHAHT OTBETA:
1. 0
2. 1
3. 2
4. 3
o 1 o

6. Berunciante onpeaeneHHblil HHTerpait fD e dx u BeIOepUTE BEPHBIl BAPUAHT OTBETA:
1. 0
2. 3x
3. Z(e*-1)

' 3

1

4. S+ 1)

7. Pemnte ypaBHEHHE B KOMIUICKCHBIX yuciax 26x~ + 10x +1 = 0 u BeiOepure BepHBIN
BapHUaHT OTBETA:

1. xL:=—%¢%i
2 xm=—%¢i
3. xm=—%i$%i
4 xL3=i—%i

8. Beruucnure miomaap TpeyroibHuka ¢ BepimmHamu A (1;-2;8), B (0;0;4), C(6;2;0) u
BBEIOCpPUTE BEPHBIM BapUAHT OTBETA!

1. 5
2. 7
3. ?\."E
4 5\."?

9. Haiinure yron Mexny Bektopamu a = (1;2;3) u 3(6; 4; —2) 1 BbIOEpPUTE BEPHBIN BapUAHT
OTBETa:

-

1 @ = m‘ccus;
2 @ = arcsin;
3. @ = cos=
7
= sin -
4 @ -
5

10. Haiimute 00macTh onpeeieHust y = ’ff
1.  D(f):x=7T5 )
2. D(f):x=5

3. D(f):x= -5

4 D(f):x + +5

U BbIOEpUTE BEPHBIN BapUAHT OTBETA:



BAPUAHT 4

3aganue 1: MOATOTOBUTHCSA K YCTHOMY €c00eCceI0BAHMIO 110 BONPOCAM:
Onpenenenye MaTpULIbL

OrnpezenieHne UIAIca U KAHOHMYECKOE YPaBHEHUE AJUIHTICA.

[IpaBuio uccnenoBanus rpaduka Ha BHITYKJIOCTb, BOTHYTOCTh M TOUKH IIeperuoa.
[IpaBuio mapamienorpaMma Jijisi HAXOXKJIEHUS CYMMbI BEKTOPOB.

YMHOKEHUE U IeJICHHE KOMIUICKCHBIX YHCENT B TPUTOHOMETPHYECKOH dopme.

arONE

33[[31-[1/[6 2: pPe€UIMTh TECT. OTtBeThI npeacraBuTb MUMCbMEHHO HAa OTACJIBHOM JIUCTOYKE.
BbITH TOTOBBIM K BOIIPOCAaM I10 PEIICHHUIO 3a/1a4.

1. Beruncnnte Heonpenenenusii naterpan [(4x + 9x® — 0,2)dx u BeIGepuTe BepHBI
BAPUAHT OTBETA!

1. 2x* 4+ x°—02x+C

2 2x*+ x4+ C

3. 2x t+x"+C

4 2x +x"—-02x+C

o 1 5
2. Haiigute HauMeHsbIiee U HabobIlee 3HaYeHHe QYHKIUU V = Exa — 2x° + 3 Ha oTpe3ke |-

1;2] u BeIOEpUTE BEpHBII BAPHAHT OTBETA!
1

1
F:—:a:-:m(z) = _EE: v:-a:rﬁ(ﬂ) =3

2
3 Ve (2) = 2;-' Vaansl0) = —3
4 1

3. Beruncimte f(A), ecmm f(x) = 3x* + x* + 2E a matpuna AZ( _53) Y BBIOEpHTE

1
0
BEpHBII BapuaHT OTBETA:

1. f(4) = (_0‘5 33]

2 =6 2
3. f@=(" 27)
‘= %)

4. Haiimute yron Mexay npsiMbiMu 2x + v = 0 m ¥ = 3x — 4 1 BEIOCpUTE BEpHBIM BapUAHT
OTBeTA!

1. @ = 30°
2. @ = 45°
3. @ = 60°
4. @ = 90°



4)

5. Haiigure ¥, eciin ¥ = In(4x) u BeIOEpUTE BEPHBIN BAPHAHT OTBETA:

i _ =]
1. _'!J"r;:l = — F

(4 _ 8
2. yi# =
3. y& = _ =
4, _1_J'~4:' = ;—4
6. Pemure nuddepenunansroe ypapuenue ¥ = cos4x u BpiOepuTe BEPHbI BAPUAHT OTBETA:
1. F:iSfTﬂI‘Fﬂlx:-l-C:x—I-Ca

1 . -

2. v = —asmilx +Cx~+Cox + Gy
3. y=_costx+CxP+Cx +Gy
4. }F=—icos4x+ﬂix:+ﬁ'gx+ﬂ'5

7. Haiimute pacctossHue OT TOUKH (4;6) 1o npsimoii 3x + 4y + 14 = 0 y BeIOepUTE BEpHBII
BapHaHT OTBETA:

1. 0
2. 5
3. 10
4 15

X +2X, + X3 =5;
8. Pemmre cucteMy JIMHEHHBIX ypaBHEHUH | 3X, —5X, + 3X; = —7; U BbIOEpUTE BEPHbIH BapHaHT

2%, +TX, — %, =13.

OTBETA:

(0:2;1)

(2:1,0)

(1,0;2)

(1;2;0)

NS

v =) : : v
. Haiinure —, ecnmu 2y = 1+ 101, z, = 10 — i u BpOepuTe BEPHEINH BAPHAHT OTBETA:!

1
0
i

-1

Eal S A e

10. UccnenyiiTe Ha 4ETHOCTH, HEYETHOCTh QYHKIMIO ¥ = 3x° — 4sinx U BbIOEpUTE BEPHBIii
BapHaHT OTBETA:

1. Yer1Has

2 Heuernas

3. HeT nqocTtaTtouHOro KOan4YecTBa JaHHbBIX
4 OAHOBpPEMEHHO U YeTHasl U HeueTHas



KPUTEPHUHM OLIEHKH

VYcnoBueM — MOJOXKHUTENBHOW — arrecTauuud  («OTJIMYHO») Ha  DJK3aMEHE  SIBIIAETCA
CaMOCTOSITEJIBHOE M YBEPEHHOE NPUMEHEHHE 3HAHWKW B NPAKTHYECKOW JEATEIIBHOCTH, ITOJIHOE
W3JI0KEHUE TMOJYyYEHHBIX 3HAHUM MpPU OTBETE HA TEOPETUYECKHE BOIPOCHI, B COOTBETCTBHM C
TpeboBaHUsIMU y4eOHOU mporpammebl. [IpakThdeckass 4acTh OuWieTa BBINOJHEHA MPABWIBHO, MPHU
BO3HUKHOBEHMHM BOIIPOCOB Yy 3K3aMEHATOpa CTYAEHT JAaeT YBEPEHHBIC U IPABUIIBHBIC OTBETHI.
JlommycKaroTCsl e IMHUYHBIC HECYIIIECTBEHHBIC OITUOKHU, CAMOCTOSATEIHHO UCIIPABICHHBIC CTYICHTOM.

CTyneHT, MOJy4YyaeT OLEHKY «XOPOWIO», €CIU TMpU M3JI0KEHUH TMOJYYCHHBIX 3HAHUN
BO3HUKAIOT OT/EJbHBIE HECYIIECTBEHHBIC OIIMOKH, HCIPABIIEMbIE CTYJEHTOM [0 YKa3aHUIO
npenoaaBatens. [IpakTryeckas 4acTh OMiIeTa BBIMOJIHEHA MPABHIBLHO, TIPU BOSHUKHOBCHHH BOTIPOCOB
y 9K3aMeHaTropa CTYIEHT JaeT MpaBWIbHBIE OTBETHI, NPU IOMOIIM YKa3aHWM W HampaBiICHUN
npernofaBarens.  JIOMycKarOTCsT ~ €IUHUYHBIE  HECYIIECTBEHHBIC  OMIMOKH,  CaMOCTOSTEIHHO
UCIIPABIIEHHBIE CTY/IEHTOM.

CTy,Z[CHT, IMOJIY4YacT OLUCHKY «YAOBJETBOPHUTEJIBHO)», €CJIN HU3JIOKCHUC ITOJTYYCHHBIX 3HAHUU
HCIIOJIHOC, YTO, B LCJIOM, HC IMPCIATCTBYECT YCBOCHHUIO IMOCICAYIOLICTO IMPOTpaMMHOI'0 Marcpuala,
AOIYCKAKOTCA OTACIIbHBIC CYHICCTBCHHBIC OH_II/I6KI/I, HUCIIPAaBIIACMBIC C IMOMOIIBIO IPCIIOAABATCIIA.
BrisiBiieHs! CYHICCTBCHHBIC 3aTPYAHCHHA B BBIIIOJIHCHHUU HpaKTquCKOﬁ 4JaCTH BapuaHTa, HCYMCHUC
000CHOBAaThL IMOCJICA0BATCIbHOCTD PCHICHUA SaﬂaHI/Iﬁ.

CTyneHT, MoJydaeT OLCHKY «HEYI0BJIeTBOPHUTEIbHO» 332 pabOTy, BHINOIHEHHYIO C IOJHBIM
OTCYTCTBHUEM IIPABUJIBHBIX OTBETOB B TeOpeTH‘ICCKOﬁ i HpaKTI/I‘IeCKOﬁ YaCTH BapuaHTa, Ujin pa60Ta
BBINOJIHEHA B HE TIOJHOM o0beMe (MeHee 50% MpaBHIIbHO BBITIOJIHEHHBIX 33JaHUN OT 001Iero oobeMa
paboThI).



OTAJIOHBI OTBETOB

BAPUAHT 1
Teopernueckas cocTaBJsiloliasi BApHAHTA:

1. Tlpoumsenenumem nByx matpull 4 u B HaspiBaercs Marpuna C, 3JIEMEHT KOTOPOM,
HAXOJISIIUICS Ha IEPECEYCHUH I-il CTPOKH U J-TO CTOJOIA, PABEH CyMME MPOU3BEICHHIA
9JIEMEHTOB |- CTPOKH MaTpUIlbl 4 Ha COOTBETCTBYOILIHE (IO MOPSAKY) DIEMEHTHI |-TO
crosibia MaTpuLsl B.

2.  y-—y0=k(x-x0).

3. uddepenuman ¢yakupm dy — 5TO NPOM3BEACHHUE MPOM3BOAHOM (QYHKIMH  Ha
[IpUpaLIEHUE apryMeHTa AX.

4. Ilpenen oTHOHIEHHA JABYX OECKOHEYHO MaJIbIX MIIM OECKOHEYHO OONBIIMX NIPH X —> X,
GyHKIMH paBeH Mpeneny OTHOIIECHHS WX MPOW3BOAHBIX (€CIM OHU CYIIECTBYIOT) NPH
X—>X,.

5. Teopemal. Eciu B HEKOTOpOH OKPECTHOCTH TOYKHM X, CIIPAaBEUIMBO HEPABEHCTBO

f(X) <g(x), o lim f(x) < lim g(x).
X—Xo X—Xo
Teopema 2. @yHKIMA MOKET UMETh TOJIBLKO OJIMH IIPEAEN IPH X —> X, .
Teopema 3. Ecin ¢ynkumu f(X) um g(X) HMEOT KOHEYHBIE INpeAeNbl HpH X —> X,, TO

KOHEYHBIE IPeJIeNIbl IPU X —> X, TaKXkKe OyIyT HMETh
1) ux anrebpamdeckas cymMma xlimg(f (X)+g(x))= !L”xl f(x)+ Xlimo g(x):
2) ux npomsseenne lim (f()-9(x)= lim £ (x)- lim g(x);
lim f(x)

3) nx gacTHOe lim fx) _ 2%
% g(x)  lim g(x)

npu ycnosuu, uro lim g(x) = 0.
X—>Xg

Teopema 4. Ecimu lim f(X) >0, To B HekoTOpoHf OKPECTHOCTM TOYKH X, CIPaBEIJIHBO

X—Xg

HepaBeHcTBO f(X) >0.
Teopema 5. Ecnn dynkuus f(X) umeeT KoHeuHbIH mpenen mpu X —> X,, TO B HEKOTOPOM
OKPECTHOCTH TOukH X, GpyHkiusa f(X) orpannuena.

Teopema 6. Ecm ¢pynknust f(X) mmeer koHeuHBIH mpexen mpu X — X, lim f(X)=a, To B

li
X—>Xg

HEKOTOPOH OKPecTHOCTH TOukH X, OGyHkuuo f(X) MOXHO mpeacTaBUTh B BHIE CyMMBI

f(X) =a+a(x), rne a(x) — 6eckoHeuHO Manast IpH X —> X, QYHKIHAL.



Teopema 7. Eci B HEKOTOPO# OKPECTHOCTH TOUKU X, (yHKuuio f(X) MOXKHO HNpeICcTaBUTH B BUJIE
cymmsl f(X)=a+a(x), rae a(x) — 6eckonedHo Manas Ipu X — X, QyHKIMA, @ — HEKOTOPOE YHCIIO,

To pynkuums f(X) nmeer koHeuHsli npenen npu X — X, lim f(x)=a.
X—>Xg

Teopema 8. Ecmu ¢ynkuus o(x) — OeckoHe4HO Manmas HOpd X — X,, TO QyHKIHA
1
p(x) = — OecKoHEeuHO OoubIIast mpu X — X, .
a(x
Teopema 9. Eciu ¢ynkuus S(x) — OeckoHeuHo Oonbwias HOpU X —> X,, TO QYHKIHA
a(x) = — OECKOHEUHO Majas mpu X — X, .
X

OTBeThI K TECTOBBIM 3aJaHUAM:

1. 2. 3. 4. 5. 6. 7. 8. 9. 1¢
3 3 1 4 3 3 1 2 3 3
BAPUAHT 2

TeopeaneCKaﬂ COCTABJ/JIAKOIIAA BapHaHTa:

a, a
1.  Ompenenurens Broporo nopsiaka | “12| —3T0 YUCIO, PABHOE 1Ay — dyyQy, -

)

ty Gy g
Omnpenenutens  TPEeTbEro  HOpPsIKa Ay Gy Oy — 3TO  4YHCIO,  PaBHOE
dy A3y A
185p03 T Qyploslyy + Ao lplh 3 — (ygp)lsy — Gy plp g — Ayl 5 -
2. Topsnox nuddepeHnnanbHOro ypaBHEHUs — MOPSI0K cTapliell MPOU3BOAHON, BXOIAILEH
B JIaHHOE ypaBHEHHUE.
3. Ilpameie y=KkXx+b u y=Kk,X+b, mapamnenpHsl Toraa M TOIBKO TOTJa, KOTJa
npsmeiMa K, =K, .
4.  BexTOpHBIM TIPOM3BEJCHHEM BEKTOpa a Ha BEKTOp D HaspIBaeTcs BeKTOp C, JUIMHA
KOTOpPOT'O YMCJIEHHO paBHA ILIOLIAJH MapajjerorpaMMa MOCTPOSHHOIO Ha BEKTOpax a u
b, mepmeHAMKYNSApHBIH K IUIOCKOCTH 3THX BEKTOPOB M HANpPaBICHHBIA TakK, YTOOBI
HanMEHbIIlee BpamieHHe OT & K D BOKpYr BekTopa C OCYHIECTBISUIOCH HPOTHB YacOBOM

CTPEJIKHU, ECITH CMOTPETH C KOHI[A BEKTOPA C.
5. z=z|e"Y, rne ¢ —aprymenr uuncna Z.

OTBeTHI K TECTOBBIM 3aJaHUsSAM:



BAPHUAHT 3
TeopeTnyeckasi COCTABJISIIONIAS BAPHAHTA:
1. CgoiicTBa onpeaenuTeneH.

1. Ilpu TpaHCIOHUPOBAHUU KBAIPATHOI MATPUIIBI €€ ONPEIeTUTENh HE MEHSIETCS.

2.  OOmmii MHOKHTENh B CTPOKE HITU CTOJIOIIE MOKHO BBIHOCHTD 32 3HAK OIPEICTUTEIIS.

3. Ecnwm aBe cTpoku wiM Ba CTOJOIA ONMPEACTUTENs IOMEHATh MECTAMH, TO OMPEICITUTEIh
MTOMEHSIET 3HaK.

4.  Ompepnenutenb ¢ AByMs PaBHBIMU CTPOKAMHU WJIHM CTOJIOIIAaMH paBEH HYJIIO.

5. Omnpenenutenb, COAEPKAINMA HYJIEBYIO CTPOKY, PaBEH HYIIIO.

6. OmnpenenuTens HE U3MEHUTCS, €CIHM K KAKOH-TO €ro CTPOKE WIIM CTOJIOIY MpPUOaBUTH
JPYTYIO CTPOKY WU CTOJ0E1, YMHOKEHHBII Ha HEKOTOPOE YHCIIO.

7. Omnpenenutens MNPOU3BEACHUS MaTpPUIl PaBEH MPOU3BEACHUIO OMpEIeTUTENeH 3TUX
marpuit: |A-B|=|Al-|B.

2. Jlns Toro utoObl mccnenoBath (yHKIuo0 f(X) HA MOHOTOHHOCTH M AICTPEMYyMbI, HaJ0 CHavaia
Haiitu obmactek ompenencuus Gynkuuu D(f), a 3arem 1) Haiit npousBoanyto ¢yHkiuio f'(x);
2) HaliTu KpuTHYecKUe TOYKH (Touku, B KoTopeix f'(x)=0 wmm f'(x) He cymectByer);
3) OTMETHTh HAWJCHHBIC KPUTUYECKUE TOYKU HA YKHCIOBOW mpsMoi, onu paszdouBator D(f) Ha
YaCTHYHBIC TMPOMEXKYTKH; 4) OmpeneluTh 3HakW TmpousBogHod  f'(x) B momydeHHBIX
OpOMEKYTKax; 5)caenath BbBoabl: a)Tam rae f'(x)>0, dyHkuus Bo3pacraer, Tam, Tae
f'(x)<0, ¢yakuus yObiBaeT, ©O)ecnu TMpH TMEpPexoie Yepe3 KPUTHYECKYI) TOUKY,
npunaexarryto D(f), mponssoaHas MeHsIET 3HAK € «+» Ha «—», TO B 3TOH TOYKE MAKCUMYM, €CITH

C «—» Ha «1», TO B 3TOM TOUKE MUHUMYM, €CJIM HE MEHSET 3HAK, TO SKCTPEMyMa B 3TOM TOUKE HET.
3. OObikHOBeHHOE nU(GEpPeHIINATHLHOS YpaBHCHHE — YpaBHEHHE, CBS3BIBAIOIICEe HE3aBHCUMYIO

TIepeMeHHYI0, HCKOMYIO (DYHKIIHIO U TIPOM3BOIHBIE HcKoMol dynkmmm: F(X,Y,Y',Y",....y™)=0.

4. Ecnu cymiecTByeT mpenesl HHTErpalbHOM CyMMBI z f(&)Ax, mpu A—>0 (A — nnuHa
k=1

HAMOOJIBIIIET0 YACTUYHOTO OTPE3Ka), KOTOPBIA HE 3aBHUCHT OT Crocoba pa3doumeHus oTpeska [a, b]
Ha YaCTHUYHbIC M BBIOOpa TOYeK &, HA YaCTHYHBIX OTpEe3KaX, TO 3TOT Ipeaed Ha3bIBAIOT

omnpezeaeHHbIM HHTErpaioM ot ¢Gyakiuu f(X) Ha orpeske [@, b] 1 0003HAYAIOT CHMBOIMYECKUM

b
BBIpaKCHUEM j f(x)dx.

a

5. Ecmu ¢ynxuus a(x) — 6eckoHeuHO Manas Ipu X —> X,, To Gynkuus fF(x) = — OECKOHEYHO

a(x)
OomnbIIas Mpu X — X, .



Ecmn ¢ynkmus  f(x) — OeckoHewHo Oonbluas mpu X — X,, To (yHKmus «a(x) = ,B:(L ) -
x

0OECKOHEYHO MaJjas Ipu X —> XO'

OTBeTDbI K TECTOBBLIM 3alaHUAM:

1. 2. 3. 4. S. 6. 7. 8. 9. 1€
4 4 1 3 1 3 1 3 1 4
BAPUAHT 4

TeopeaneCKaﬂ COCTAaBJ/JIAKOIIAsA BapuaHTa:

Marpuma pa3mepa mxn — NpsMOYrojbHast TabauIa Ynuces U3 M CTpoK u N cTonbioB. Marpuma-
CTpOKa — MaTpHIla, COCTOAIIAs U3 OJHOM CTPOKH. MaTpuia-cronler — MaTpuia, CocTosas us
OJHOI'0 CTOIOIIA.

DJUIAIIC — TEeOMETPUYECKOE MECTO TOYEK IIOCKOCTH, JUISi KOTOPBIX CyMMa PacCTOSHUN 10 JIBYX

JTAHHBIX TOYEK (Ha3bIBaeMbIX (POKYyCaMM) MMOCTOSTHHA U OOJIBIIIE PACCTOSHUS MKy (PoKycamu.
2 2

Kanonnueckoe ypaBHEHHE DILTHIICA: —5 + Y1,

b
Jlns toro 4roObl uccienoBarh rpapuk (yakium f(X) Ha BBIIYKIOCTH, BOIHYTOCTH M TOYKH
neperu6a, HaJo0 CHavajga Haiitu obsacth onpenenenus ¢pyukuuu D(f), a 3atem 1) HaliT BTOpyIo
npousBoanyto ¢yHkunuio f"(x); 2) HaliTh TOYKM, MOMO3PUTEIbHBIE Ha Meperud, (TOYKH, B

kotopeix f”(x)=0 wmmu f"'(x) He cymectByer); 3) OTMETHTh HaiJICHHBIC MOJO3PUTEIbHBIC a

neperud TOYKM HA 4YHCIOBOM mpsiMoi, oHM pa3buBaror D(f) Ha dvacTHYHBIE NPOMEKYTKH;
4) onpeienuTh 3HaKH BTOPOHM mpou3BomHOM f(x) B modydeHHBIX HpPOMEXKYTKax; 5) caernarhb
BeIBO/IBL: a) TaMm Tae T (x) >0, kpuBas Bornyras, tam, rae f''(x) <0, xpuBas Beiykias; 0) eciu
OpU Tepexojie uepe3 IOA03PHTENIbHYI0 Ha mneperud Touky, npuHamiexaimyw D(f), BTopas
NPOM3BOHAS MEHSET 3HAaK, TO 3Ta TOYKA €CTh TOYKa nepernda rpapuka ¢pynkuun f(x), ecnu He
MEHSET 3HaK, TO Iepernda B 3TOH TOYKE HeT.

YroObl MOMYYUTh CYMMY IBYX BEKTOPOB, HYXXHO W3 IMPOHM3BOJBHOW TOYKH OTIOXKHTH ITH JiBa
BEKTOpPa W TIOCTPOMTHh HAa HHX MapajuienorpamMm. JlparoHanp mapamienorpamMma, HCXOAsIIas U3
Ha4yaJIbHOM TOYKH, U OyJEeT CyMMOM 3aJJaHHBIX BEKTOPOB.

[lpy yMHOXEHMHM KOMIUIEKCHBIX YHCEl B TPUTOHOMETPHYECKOH (opMe UX MOIYIn
MEPEMHOXKAIOTCS, a apryMEHThl CKJIAAbIBalOTCS. [lpu JleieHMM KOMILUICKCHBIX YHCENl B
TPUTOHOMETPHYECKOH (hopMe UX MOAYIH JENATCS, & APTYMEHTHI BBIYUTAFOTCS.

OTBeThbI K TECTOBBLIM 3aJaHUSIM:

1. 2. 3. 4. S. 6. 7. 8. 9. 1¢

1 2 4 2 1 2 3 1 3 2
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