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Hacoopr

(poHA OLIEHOYHBIX CPEICTB
N0 JMCUHMILUIHHE 3JEMEHThI BhICIIECH MATEMATUKH

(HanMeHoBaHwe UCIIUTUHBL MJTK)

Kon xontrponupyemon

Ne | KonTponupyemble pa3aenbl (TeMbl) HaumenoBanue
/i TUCITUTTAHBI KOMHeTZI;Sf;I) (w1 ce OLIEHOYHOT'O CPENCTBA
1| OcHOBBI TEOpUH OK 01 Vemuwiii onpoc,
KOMITJICKCHBIX YHCEIT OK 05 cogeeiea];cg;a;me
2 | Teopust IpeaenoB OK 01 Konmpoxz;ﬂaﬂ paboma,
ehbepam,
OK 05 cogeceOIZ)GaHue
3 | HuddepeHunanbaoe Konmponvnas paboma,
MCUHCIICHNE (PYHKIIMM OJHOM g§ % cogsiealz)i’;?;me
JCHUCTBUTETHLHON IEPEMEHHOM
4 | IHTerpanbHOE HCUUCIICHUE Konmponvnas paboma,
(GYHKIMH OHOM g§ % pegepam,
o . o cobdecedosanie
JCHCTBUTEILHON EPEMEHHOM
5 | Iuddepenumansroe Vemmwiii onpoc,
VCUHCIICHHE (PYHKIIUH OK 01 pedpepam,
HECKOJILKHMX JEHCTBUTEIBHBIX OK 05 cobecedosaruie
EPEMEHHBIX
6 | UHTerpaibHOE NCUUCTICHUE YVemmuuiit onpoc,
(OYHKIIMU HECKOJIBKHUX OK 01 pegpepam,
JIEUCTBUTEIIBHBIX OK 05 cobecedosanie
NIEPEMEHHBIX
7 | Teopus psaoB OK 01 ycmn;)n? onpoc,
ehbepam,
OK 05 cogeceOIZ)GaHue
8 | OOBIKHOBEHHBIC Konmponwsnasn paboma,
auddepeHimaIbHbIe g§ % pegepam,
cobdecedosanie
ypaBHEHUS
9 | Marpuubl 1 ONPeaCTUTENH OK 01 ycmﬂqzzﬁ onpoc,
ehbepam,
OK 05 cogeceOIZ)GaHue
10 | CucTeMbl TMHEHRHBIX OK 01 KOHmpOﬂ;)Haﬂ paboma,
i ehepam,
ypaBHeHHH OK 05 cogeceOIZ)GaHue
11 | BekTophl U AEHCTBUS C HUMU OK 01 ycmﬂqzzﬁ onpoc,
ehbepam,
OK 05 cogeceOIZ)GaHue
12'| AranmTrueckas reoMeTpus OK 01 Konmponsnas padoma,
Ha IUIOCKOCTH OK 05 pedpepam,

cobeceodoecanue




HepequL OLCHOYHLIX CPEACTB

No HaumenoBaHnue IIpencrasnenue
i OLIEHOYHOI' O Kpatkast xapakTepucTHKa OLIEHOUYHOI'O CPEACTBa OLIEHOYHOI'O
CpencTBa cpencrna B hoHIE
1 | Pedepar IMponykr camocrositenbHON  paboTel  crymeHTa, | Temsl pedepatos
MPEICTABIAIOMMI  cOOOM KpaTKoe U3JIOKEHUE B
MUCbMEHHOM  BUJE€  TOJYYEHHbIX  pe3yJbTaTOB
TEOPETUUECKOTO aHajdu3a ONpPEAeICHHONM Hay4yHOH
(yueOHO-HCCNIENOBATEIBCKOM) TEMBI, TIE aBTOP
PaCKPBIBAET CYTh HCCIENyEeMOI MPOOIEMBbI, TPUBOAHT
pa3NuYHbIE TOYKH 3PEHMs, a TaKXKe COOCTBEHHBIC
B3IJIs1/IbI HA HEE.
2 | CobecenoBanme | [Ipomykr camocrostenbHOM  padoTel  cTyneHTa, | Tembl  mOKIIamoB,
NPEACTaBISIOMUN cOoOOH MyONMYHOE BBICTYIUIEHHE | COOOIIEHUH
MO0 MpPEACTaBJICHHUIO  IOJYYEHHBIX  Ppe3yJbTaTOB
peleHnss  ONpeNeNeHHOW  y4eOHO-TPaKTHYECKOM,
yueOHO-HCCIE0BATENbCKON M HAYYHOH TEMBI
3 | KonTponbHas Cpenctso MIPOBEPKU YMEHHH npumeHsaTs | Kommiekr
pabora MOJlydYeHHble  3HaHUA  JJI1  pelleHMs]  3aja4d | KOHTPOJbHBIX
OTpeAeSIEHHOTO THIIA T10 TEME UJTU pa3ziey 3a1aHui o
BapHaHTaM
4 | YcTHBIN onpoc CpencTBo, N03BOJIAIOLIEE OLEHUTD 3HaHUs U kpyro3op | Ilepeuens
00y4aroImerocst, yMeHHe JIOTHIEeCKH TIOCTPOHUTh OTBET, | BOIIPOCOB,

BJIaJICHUE MOHOJIOTHYECKON PEYbI0 U UHBIE
KOMMYHUKATUBHBIE HABBIKHU, MTO3BOJISIET BBIIBUTH
JeTalIi, KOTOPBIE OKA3aJIUCh HEAOCTATOYHO
OCMBUICHHBIMH B XO/I€ YUeOHBIX 3aHATHH U TIPH
MOATOTOBKE K DK3aMEHY.

BbBIHOCHUMBIX Ha
orpoc




[E—

. Beraucnuthb lim

. Beraucnuth: lim

. Haiitu o01iiee peieHne CucTeMbl {

IK3aMEeHAINNOHHLIE OWJIeThI
K3AMEHAIIMOHHBIN BUJIET Ne 1

JudpdepeHumanbable ypaBHEHUS [-r0 mopsaka

. Haiitu nponssoanyto QyHkimu y = 5° +3x*.

2

2 1
. Berancnurs ompeaenuTenb 3 1 3|.
3 0

1

IK3AMEHAIIMOHHBIN BIJIET Ne 2

.IIpasuiio Kpamepa pelieHuss CUCTEM N JIMHEHHBIX VYPAaBHEHUH C 1N

HCU3BCCTHBIMMU.
2x—8

3.

>4]16—x

. Haiit npon3BoaHy0 QYHKIMH y = 4e™ +sin3x.

IK3AMEHAIIMOHHBIN BIUIET Ne 3

. Meron I'aycca pemieHust CUCTEM M JIMHEWHBIX YPABHEHUI C N HEM3BECTHBIMMU.
. 1 .
. Haiitu npon3Boanyto QPyHKIMKU y =In—+e* .
X

. Petuts nuddepenimansioe ypasaerne: ydx +(x+1)dy =0

IK3AMEHAIIMOHHBIN BIIET Ne 4

. [Tpsimas Ha mmockocTy. B3auMHOE pacnioyiosKeHUE MPSIMOM HA IUIOCKOCTH.

2x° +3x% —x

x—0 4x

. Petuth ypaBHEHUE: (x2 —1)y' +2xy=0

IK3AMEHAIIMOHHBIN BIIET Ne 5

. IlepBooOpa3nast u HeompeneneHHbi uHTerpan. CBOCTBa HEOMPEACTICHHOTO

uHTerpaia. Tabnuma OCHOBHBIX MHTErPAJIOB.
X, +2x,—x, =5

2%, — X, —3x, =4



N —

. Peuute ypaBHeHUE: y'cigx+y =2

IK3AMEHAIIMOHHBIN BIJIET Ne 6

. OCHOBHBIE METOBI MHTETPUPOBAHKS. METO PA3IOKEHHUS.

. Pemute  cuctemy MHEHHBIX ypaBHeHW 1o  Qopmynam  Kpamepa:
x—-3rt =2

2%+ ¥y+32=3.

2x— y—-2z=8

. Pemnte ypasuenune: 3 =33y’

IK3AMEHAIIMOHHBIN BIJIET Ne 7

. OCHOBHBIE METO/IbI MHTETPUPOBaHKs. MeTO 1 3aMEHBI TIEPEMEHHOM.
—4x-3y+4z=4

. Pemmmte cucremy TUHEWHBIX ypaBHEHH MeToIOM ['aycca: <Sx+4y—5z=-3

= AN — AP 28 =—5

. Petnth ypaBHeHUE: x) +y = y*
3K3AMEHA]_[I/IOHHI>II71 BUJIET Ne 8

. OCHOBHBIE METO/IBI UHTETPUPOBAHUS. METOI MHTETPUPOBAHUS 11O YACTSIM.
%+ X, —3x, =—1

. v |2 =25 =1
. Pemmre cucreMy JTUHENHBIX YPaBHEHUIA: :
X R =3
%+ 2% =35 =1
dy

. Petiute ypaBHeHueE: e‘x( 1+ —j =1
dx

IK3AMEHAIIMOHHBIN BIJIET Ne 9

. Onpenenennsiii uaTerpan. ®opmyna Herotona-JleOnuna.
. Pemath cucteMy IMHEHHBIX ypaBHEHUI 1o opmynam Kpamepa:
2y+3vy— 5= 2
¥— ¥P+3z=-4,
Ix+S5y+z=4
. Haiitu Touku mnepermbGa W MHTEPBAJbI BBINYKIOCTA M BOTHYTOCTH KPHBOM
y=%¥x—1.

IK3AMEHAIIMOHHBIA BIWIET Ne 10

. Kommiekcarie uncna.



o . 3x7—2x*+4
2. Haittu npenen hm%.
oo 4—x+X

3. Peumutsh ypaBHeHue: y' -2y -3y =0

K KOMIUIEKTY 3K3aMEHALMOHHBIX OWJIETOB MPHJIAraroTcs pa3pabOTaHHBIE
NPENOAABATENIEM W YTBEPXKACHHBIE HAa 3aceHaHWM KaeApbl KPUTEPUM OLECHKH IO
JUCLUTIIUHE

Onenka "oTmyHO"("5") BBICTABISAETCS CTYyACHTaM TITyOOKO M MPOYHO YCBOUBILIUM
porpaMMHBIN MaTepuai. [Ipu 3TOM 5K3aMEHYIOLIUICA HE UCIIBITBIBAET 3aTPY AHEHH I
IPU OTBETE HA JOMOJIHATEIBHBIE BOTIPOCHI.

Onenka "xopowo" ("4") BBICTABISAETCS CTYACHTAM, KOTOPBIE TOKA3bIBAIOT
TBEPABIE 3HAHUS MPOTPAMMHOI0 MaTepralia, FPAMOTHO W MO CYIIECTBY M3JIararoT €ro,
PELIAOT 330241 MPOrPAMMHOI0 MaTepUaia, OTBEYAOT HA JOTIOIHUTEIbHBIE BOITPOCHL,
HE J0NYyCKasl CYIIECTBEHHBIX HETOUYHOCTEH.

Onenka "ynoBaeTBOpuTesibHO"("3") BEICTABISIETCS CTYIEHTaM, KOTOPBIE 3HAKOT
MATEPUAIL, HO HE YCBOWJIM JCTAJICH, PA OTBETE NOMYCKAIOT HETOYHOCTH U JAKOT
HEJIOCTATOYHO MPaBUJIbHBIE (POPMYJIMPOBKH, PEIAIOT TUITOBBIC 3aJa4H.

OueHka "He yIOBIETBOPUTENBHO" ('2") BBICTABISAETCS CTYACHTaM, KOTOPBIC HE
3HAKOT 3HAYUTEIIBHON YaCTH TPOrPAMMBI.



3anaHusi AJi1 KOHTPOJIbHOW padoThI

Konrpoabnas pabora 1. Teopusi npeaesios

Bapmuanr 1.
Haiitu npenenbl QyHKIMIA;
3% = Tx+2 oxT=3x+] -

2 ; lim — B) lim > X
¥22x° —=5x+2 ooyt 4+ x-2 x>0 [g2x
Bapmuanr 2.

Haiitu npenenbl QyHKIMIA;
2 .
: —-8x+7 . A3x-2- .
a)hmx X+ . 6) lim 3x-2 2; B)hmsm6x‘
x—7 (.X - ’7)2 x—>2 x—2 x>0 3x
Bapmuanr 3.
Haiitu npenenbl QyHKIMIA;
2 2
a) lim M; &) lim M; B) lim —
x>-15x2 4+ 4x -1 x>0 4x? —5x 42 x>0 arcsin3x
Bapmuanr 4.
Haiitu npenenbl QyHKIMIA;
p— 2 p—
a) ]Jm\/; 1; 0) hm M; B) lim 1g2x-cigdx.
x—1 _xz -1 x—>w 4.X3 +5x x—>0
Bapuanrt S.
Haiitu npenenbl QyHKIMIA;
. 2x% +3x+1 : . l—cos2x
a) m ————; 0) ]Jm(\/x+ —\/;); B) lim —————.
x—>-1 .X3 +1 XY= *=>0 ‘xz
Bapmuanr 6.
Haiitu npenenbl QyHKIMIA;
2 — p—
2 3% 10048 5) lim Jx 22 fim

x>2  x2—4 7 xow 3x+1 x>0 arclg2x



Konrpoabnas padora 2. /luddepenunanbroe ucuncjieHue GyHKIuN 0JHOi

JAeCTBUTE/ILHOH MePEeMEeHHOH

Bapmuanr 1.

1. HaiiTi mpou3BOAHBIE 3aJaHHBIX (PYHKIIMIA:

a) y:(3x4—%+2)5; 0) yzlnS[l_ij .

1+5x

. MccnenoBarh naHHy0 QYHKIHMEO METOAOM ITU(PPEPEHIMAIBHOTO HCUUCIICHUS U
noctpouth €€ rpapuk. MccnenoBanne QpyHKIMU PEKOMEHAYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpencneHust PyHKIuuU, 2) UCCIe0BaTh
(P)YHKLMIO HA HENPEPBIBHOCTH, 3) OMPEACTUTh, SBISCTCS JIM AaHHAs (PyHKUUs
YETHOM, HEYETHOM; 4) HATH MHTEPBAJIbl BO3pacTaHus U YObIBaHHUS (PYHKIMU U
TOUYKH €€ JKCTPEMyMa, 5) HAWTH WHTEPBABl BBINYKIOCTH W BOTHYTOCTH
rpaduka QyHKIMM ¥ TOUKHM niepernda; 6) HailTh acuMNTOTH rpaduka (PyHKIUH.

2
1+x%

Bapmuanr 2.
. Halitu npon3BoaHbIE 3aJaHHBIX (PYHKIIMIA:

6
a) y:(5x2+4</x_5+3)3; 0) y:1n61/1_x6 :
+ X

. MccrenoBarh naHHy0 QYHKIMEO METOAOM IU(PPEPEHIMATBHOTO HCUUCIICHUS U
noctpouth €€ rpaguk. MccrnenoBanne pyHKIMKM PEKOMEHIYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpencneHust PyHKIuuU, 2) UCCIe0BaTh
(PYHKLMIO HA HENPEPBIBHOCTD, 3) OMPEACTUTh, SBISCTCS JIA JaHHAs (QyHKLHs
YETHOM, HEYETHOM; 4) HATH MHTEPBAJIbl BO3pacTaHus U YObIBaHHUS (PYHKIMU U
TOUYKH €€ DKCTPEMyMa, 5) HAWTH WHTEPBAJBI BBINYKIOCTH W BOTHYTOCTH
rpaduka QyHKIMM ¥ TOUKHM niepernda; 6) HailTh acuMNTOTH rpaduka (PyHKIUH.
4x

x2 +16

Bapmuanr 3.
. Halitu npon3BoaHbIE 3aJaHHBIX (PYHKIIMIA:

3
a) y:[lx8+8§/x—3—lJ ; 0) y:1n4‘f4f_l.
4 x" +1

. MccnenoBarh naHHy0 QYHKIHMEO METOAOM ITU(PPEPEHIMAIBHOTO HCUUCIICHUS U
noctpouth €€ rpaguk. MccrnenoBanne pyHKIMKM PEKOMEHIYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpeacneHus GyHKInur, 2) UCCIeI0Barh
(P)YHKLMIO HA HENPEPBIBHOCTH, 3) OMPEACTUTh, SBISCTCS JIM AaHHAs (PyHKUUs
YETHOM, HEYETHOM; 4) HATH MHTEPBAJIbl BO3pacTaHus U YObIBaHHUS (PYHKIMU U
TOUYKH €€ DKCTPEMyMa, 5) HAWTH WHTEPBAJBI BBINYKIOCTH W BOTHYTOCTH
rpaduka QyHKIHA 1 TOUKM niepernda; 6) HaAlTH aCUMITOTHI rpaduka GyHKIUK.




2x
x> +4

Bapmuanr 4.
1. HaiiTi mpou3BOAHBIE 3aJaHHBIX (PYHKIIMIA:

4 3
a) y:[1x5—3x§/;—4J ; 0) yzln%/x3 >
5 x +2

2. UccnenoBath JaHHYO (YHKIUIO METOAOM AUQPPEPEHIMATBHOTO UCUMCIICHHS U
noctpouth €€ rpaguk. MccnenoBanre pyHKIMM PEKOMEHIYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpencneHust PyHKIuuU, 2) UCCIe0BaTh
(P)YHKLMIO HA HENPEPBIBHOCTH, 3) OMPEACTUTh, SBISCTCS JIM AaHHAs (PyHKUUs
YETHOM, HEYETHOH; 4) HATH MHTEPBaJIbl BO3PACTaHUs M YObIBaHUS (PYHKLHW U
TOUYKH €€ DKCTPEMyMa, 5) HAWTH WHTEPBAJBI BBINYKIOCTH W BOTHYTOCTH
rpaduka QyHKIMM ¥ TOUKHM niepernda; 6) HailTh acuMNTOTH rpaduka (PyHKIUH.
9x

x2+9
Bapuanrt S.
1. HailiTu npou3BOAHBIE 3aJaHHBIX (PYHKIIHIA:

2
a)y:(3x8+5§/x_2—3)5; 6)y:1n51/[5)§+?j :
X+

2. UccnenoBath JaHHYO (YHKIUIO METOAOM AUQPPEPEHIMATBHOTO UCUMCIICHHS U
noctpouth €€ rpaguk. MccrnenoBanne pyHKIMKM PEKOMEHIYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpencneHust PyHKIuuU, 2) UCCIe0BaTh
(DYHKLMIO HA HENPEPBIBHOCTD, 3) OMPEACIUTD, SIBJISACTCA JIM JaHHAs (QYHKLIH
YETHOM, HEYETHOM; 4) HATH MHTEPBAJIbl BO3pacTaHus U YObIBaHHUS (PYHKIMU U
TOUYKH €€ DKCTPEMyMa, 5) HAWTH WHTEPBAJBI BBINYKIOCTH W BOTHYTOCTH
rpaduka QyHKIMM ¥ TOUKHM niepernda; 6) HailTh acuMNTOTH rpaduka (PyHKIUH.

_ (x+2)2
x> +4

Bapmuanr 6.
1. HaiiTi mpou3BOAHBIE 3aJaHHBIX (PYHKIIMIA:

2
1-8
2) y:[5x4—i+3j L 6) y=lngl——
XX x +1

2. UccnenoBath JaHHYO (YHKIUIO METOAOM AUQPPEPEHIMATBHOTO UCUMCIICHHS U
noctpouth €€ rpaguk. MccrnenoBanne pyHKIMKM PEKOMEHIYETCS TPOBEPUTH 10
crenyromei cxeme: 1) HaliTh 00acTh onpencneHus PyHKIuuU, 2) UCCIe0BaTh
(P)YHKLMIO HA HENPEPBIBHOCTH, 3) OMPEACTUTh, SBISCTCS JIM AaHHAs (PyHKUUs
YETHOM, HEYETHOM; 4) HATH MHTEPBAJIbl BO3pacTaHus U YObIBaHHUS (PYHKIMU U
TOUYKH €€ DKCTPEMyMa, 5) HAWTW WHTEPBAJbl BBIMYKIOCTH W BOTHYTOCTH
rpaduka QyHKIMM ¥ TOUKHM niepernda; 6) HailTh acuMNTOTH rpaduka (PyHKIUH.




6
x2+3

Kontpoabnas padora 3. IaTerpanbHoe ucuncjaeHne GyHKunu oaHoil
JAeCTBUTE/ILHOH MePEeMEeHHOH

Bapmuanr 1.
1. BeIuucnuTh yKa3aHHBIE HEONPEACTIEHHBIE MHTETPAIBL:

a) j(4x +3——jd

dx .
I
B) Jesmx cos xdlx |
r) IlnSxdx.

2. BeruvcnuTh miomaas GUrypbl, OrpaHUYEHHON TuHUAMHU. CHenaTh YepTEK
M 3al0TPUXOBATh HCKOMYIO ILIOIMIAAb.
y=4x, y=0, x=3.

Bapmuanr 2.
1. BeuncnuTe yKa3aHHbBIE HEONPEAETEHHBIE UHTETPAIIBL:

a) J-[8x - % + 7%}0[)(
X
dx )
6)Jsin2(4x -3)’

)Ie +5

r) Jx cos 2xdx .

2. BeruvcnuTh miomaas GUrypbl, OrpaHUYEHHON TuHUAMHU. CHenaTh YepTEK

M 3al0TPUXOBATh HCKOMYIO ILIOIMIAAb.
2y—3x—-5=0, y=0, x=1, x=3.

Bapmuanr 3.
1. BeIuucnuTh yKa3aHHBIE HEONPEACTIEHHBIE MHTETPAIBL:

a) j[7x6 — % + 3«/;de
6)[ 2

1+4x*°
B) Jngxdx ;

)J-lnx

10



. Berancnants miomane GUrypel, orpaHiueHHON TUHAIMHA. CIenarh 4epTéx
M 3al0TPUXOBATh HCKOMYIO ILIOAAb.
y=2x—x>, y=0.

Bapmuanr 4.
. BBIYMCIIATE yKa3aHHbIE HEONIPEACIIEHHBIE UHTETPAJIBIL.

a)j[sf —7+%jdx;
ax
6)I V3x+2’
x’dx
B)jx“ +1 :
F)szexdx.

. Berurcnuth mwiommans GUrypsl, orpaHAYeHHoN TuHuaMu. CIenarh 4epTéK
M 3al0TPUXOBATh HCKOMYIO ILIOIMIAAb.
y=x, y=2x.

Bapuanrt S.
. BeI4ucuTh yKazaHHbIE HEONPEETEHHBIE HHTETPAIBL

a)_[[@f—%—ﬁ/?}dx;

6)_[52’”16156;
B J-cosxdx.

sinx
r) J-i/gln Xdlx .

. Berurcnuth mwiomans GUrypsl, orpaHAdeHHoN TuHuaMu. CIenarh 4epTéx
M 3al0TPUXOBATh HCKOMYIO ILIOIMIAAb.
Y =4x+1), y=x+1.

Bapmuanr 6.
. BBIYMCIIATE yKa3aHHbIE HEONIPEACIIEHHBIE UHTETPAJIBIL.

a) I[5x4 — % + %jdx,
dx

6) [

3x+1°
x> 2
B) Ie X dx .

r) Jx sin3xdx .

. Berurcnuth mwiomans GUrypsl, orpaHAdeHHoN TuHuaMu. CIenarh 4epTéx
M 3al0TPUXOBATh HCKOMYIO ILIOIMIAAb.
y=2x-x, y=-x.

11



Konrpoabnasi padora 4. O0bIKHOBeHHbIE (P PepeHIHATbHbIC YPABHCHUSA

Bapmuanr 1.
Pemute muddepenumanbabie ypaBHeHHS 1-T0 MOpsaKa:
1. ydx+(x+1)dy =0
2. (x+2y)dx—xdy=0
3. xy -2y=2x"

Bapmuanr 2.
Pemute muddepenumanbrbie ypaBHeHHs 1-T0 MOpsaKa:
1. (x2 —l)y'+2xy =0
2. (x—y)dx+(x+y)dy=0
3. (2x+1)y =4x+2y

Bapmuanr 3.
Pemute muddepenumanbrbie ypaBHeHHs 1-T0 MOpsAKa:
1. yagx+y=2
2. (y2 —2xy)dx+x2dy =0

3. Yy +ylgx=
oS X

Bapmuanr 4.
Pemute muddepenumanbrbie ypaBHeHHs 1-T0 MOpsAKa:

1. y':3§/?
2. (y+ xy)dx:xdy
3. (xy+ex)dx—xdy:O

Bapuanrt S.
Pemute muddepenumanbrbie ypaBHeHHs 1-T0 MOpsAKa:

1. xy'+y=y7

3. Xy +xy+1=0

Bapmuanr 6.
Pemute muddepenumanbrbie ypaBHeHHs 1-T0 MOpsAKa:
1. X*yy' +y* =2
2. ydy+xdx = x>+ dx
3.y +2y=¢"
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Konrpoabnasi padora 5. CucremMsbl JIMHEHHBIX YPABHEHUI

Bapmuanr 1.
1. PemuTh cucTeMy TUHENRHBIX YPaBHEHHH 1BYMs ciocobaMu: o Gpopmyrnam
Kpamepa u ¢ noMomibro 00paTHoi MaTpuLbL:

2x-3y-5z=1
3x+ y-2z=-4.
xX=2y+z=15
2. Pewmnts cuctemMy JIMHEHHBIX YpaBHEHUI METOI0M ["aycca:
X[+ X, +2x343x,= 1
3X - Xy  x3-2x,=—4
2x43x,— X3- X4=—6
X +2x, +3x;- x4,=—4
Bapmuanr 2.

1. Penmmth cucteMy TMHEHHBIX ypaBHEHUN IBYyMs criocodamu: o Gopmynam Kpamepa
Y C MOMOIIBIO 00paTHOW MaTPHILIBL:

x-3y+z=2
2x+ y+3z=3.
2x— y—2z=8

2. Pewmnts cuctemy JIMHEHHBIX YpaBHEHUI MeTOAOM ["aycca:

3x1+2x2— X3+2X4:4

Bapmuanr 3.
1. Penmmth cucteMy TMHEHHBIX ypaBHEHUN IBYyMs criocodamu: o Gopmynam Kpamepa
Y C MOMOIIBIO 00paTHOW MaTPHILIBL:

2x+3y—z=12
x— y+3z=-4.
3x+5y+z=4

2. Pemmmth cucTeMy JIMHEMHBIX YPaBHEHUI MeTO0M ["aycca:
X +2x, +3x3+4x,=5

2x+ x,+2x3+3x, =1

3x+2x,+ x3+2x,=1

4x,+3x,+2x53+ x,=-5
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Bapuanr 4.
1. PemuTh cucTeMy TUHENRHBIX YPaBHEHHH 1BYMs ciocobaMu: o Gpopmyrnam
Kpamepa u ¢ noMomibro 00paTHoi MaTpuLbL:
4x+3y—-2z=-1
3x+ y+z= 3.
x—2y-3z=238

2. Pewmnts cuctemy JIMHEHHBIX YpaBHEHUI MeTOAOM ["aycca:

Xy —3x3 +4x, =-5

X —2x3 +3xy =4

3x,+2x, —5x, =12
Bapuanrt S.

1. Pemmth cucTeEMY JTMHEHHBIX YPaBHEHUI ABYMs criocobamu: 1o Gopmysiam
Kpamepa u ¢ noMomibro 00paTHoi MaTpuLbL:
Sx-2y+ z=-1
2x+ y+2z=6 .
x-3y—-z=-5
2. Pewmrs cucTEMy JIMHEWHBIX YPAaBHEHMI MeTOAOM ["ayccea:

3% — xy— X3+2x,=6

Bapmuanr 6.
1. Pemmth cucTeEMY JTMHEHHBIX YPaBHEHUI ABYMs criocobamu: 1o Gopmysiam
Kpamepa 1 ¢ nomomero 00paTHOi MaTpuLbl:
3x+3y+2z=-1
2x+ y— z=3.
x—-2y-3z =4
2. Pewmrs cucTEMy JIMHEWHBIX YPaBHEHMI MeTOAOM ["aycca:
X +3x,+5x3+7 x, =12
3x+5x,+7x3+ x,=0
Sxi+7x,+ x3+3x,=4"

Txi+ X, +3x3+5x,=16
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KonrpoabHasi pabora 6. AHAJINTHYECKAS TeOMETPHSI.

Bapmuanr 1.
Jlanel BepimHbl TpeyronsHuka ABC:
A B C

241 89 | 2:;-3

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) mnowaak TpeyroasHuka ABC;
3) ypaBHeHue BbIcOTHl CN 1 ee IInHY;
4) ypaBHeHUE MeauaHbl AM;

5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u muameTpom BC.

Bapmuanr 2.
Jlanel BepimHbl TpeyronsHuka ABC:
A B C

73| 23 | 81

> >

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) nnowaae TpeyroasHuka ABC;

3) ypaBHeHue BbIcOTHl CN 1 ee IInHY;

4) ypaBHeHUE MeauaHbl AM;

5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u nnamerpom BC.

Bapmuanr 3.
Jlanel BepimHbl TpeyronsHuka ABC:
A B C

3.3 | 53 | -7-1

> >

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) nnowaae TpeyroasHuka ABC;

3) ypaBHeHue BbIcOTHl CN 1 ee IInHY;

4) ypaBHeHUE MeauaHbl AM;

5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u nnamerpom BC.

Bapmuanr 4.
Jlanel BepimHbl TpeyronsHuka ABC:
A B C

6.2 | 2:6 | 2.2

>

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) nnowaae TpeyroasHuka ABC;

3) ypaBHeHue BbIcOTHl CN 1 ee IInHY;

4) ypaBHeHUE MeauaHbl AM;

5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u ntnamerpom BC.

15



Bapuanrt S.
Jlanel BepimHbl TpeyronsHuka ABC:

A B C
72 | =81 | 2.3

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) nnowaae TpeyroasHuka ABC;
3) ypaBHeHue BbICOTH CN U €€ JUIHHY;
4) ypaBHeHUE MeauaHbl AM;
5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u nmamerpom BC.

Bapmuanr 6.
Jlanel BepimHbl TpeyronsHuka ABC:
A B C

42 [ 98 | 3.2

> >

Haiitu: 1) ypaBHEHMs CTOPOH TPEYTOJIbHUKA U UX JUIHHBI,
2) nnowaae TpeyroasHuka ABC;
3) ypaBHeHue BbIcOTHl CN 1 ee IInHY;
4) ypaBHeHUE MeauaHbl AM;
5) ypaBHEHHUE OKPY>KHOCTH C LEHTPOM B Touke M u nnamerpom BC.

Kpurepun onenku:

Ouenka "oTimyHO" ("5") BBICTABISETCS CTYIEHTAM TTTyOOKO M TPOYHO
YCBOMBILKAM MTPOrPAMMHBIA MaTepHalt.

Onenka "xopowro" ("4") BEICTABISAETCS CTYACHTAM, KOTOPBIE TOKA3bIBAIOT
TBEPABIE 3HAHUS POTPAMMHOI0 MaTEPHaa, PEIIAOT 3314l MPOTPAMMHOTO
Marepuaa.

Onenka "yaoBneTBOpUTeNbHO" ("3") BBICTABIIAETCS CTYIEHTAM, KOTOPBIE 3HAKOT
MaTepra, HO HE YCBOWJIM JACTAJICH, TP PELICHUHN JONYCKAOT HETOYHOCTH, PEIIAIOT
TUIOBBIC 33IaYH.

OueHka "He yIOBIETBOPUTENBHO" ('2") BBICTABISAETCS CTYJAEHTAM, KOTOPBIE HE
3HAKOT 3HAUUTENBHON YaCTH MPOTPAMMHOIO MaTeprana.
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Ilepevens Tem coolOuIeHuid, pedgepaToB, T0KIAN0B
JJIS1 CAMOCTOATE/IbHOI paboThI CTYICHTOB

Hanmenoranme paszaeios padoseii

IPOTrPaAMMBbI

Temb1 coo0meHnii, pe)epaTon, T0KIAT0B

1. OcHOBBI TEOpUU
KOMIUICKCHBIX YMCEN

1. KomnnekcHeie uncia. JIeCcTBUS HAJ KOMILUICKCHBIMUA
YUCJIAMU B PA3JIMYHBIX (Popmax

. Teopus nipenenon

2. Ilpenen  ¢yskuumn.  Twumsl
CrocoObl X PaCKPBITHSI.
HenpepblBHOCTD (DYHKIIUU B TOUKE.
HenpepblBHOCTD (DYHKIIMM HA OTPE3KE.
Touku pa3psiBa QyHKIUH.

HEOTPEACIIEHHOCTEN.

Nk W

. uddepennmansHoe
UCUYHCIIEHUE (PYHKLIAN
OJHOM IENCTBUATEIBHOMN

6. IlpousBogHas QyHKUMW.
(pU3AYECKUI CMBICH.

7. IlpuMeHeHune MPOU3BOIHOM
(YHKIMH.

E€ reomerpuueckuii u

A HCCIICAOBAaHUA

IIEPEMEHHON « .
8. BriBoa (opMyJibl [uist MPUOITMKEHHBIX BEIYMCICHUH.

9. JludpdepeHumpoBaHue HEIBHO 3a1aHHBIX (DYHKIIHIA.
. UaTerpanbHoe 10.MeTo1bl BEIYMCIICHUSI HEONPEACIEHHOTO UHTETPAA.

UCYHCIIEHUE (PYHKLIAN

I11.Meron 3aMeHBl NEPEMEHHOHM B HEONPEACIEHHOM

OJIHOM [EHCTBUTENBHOM HHTCTpac. )
. 12 lHTErpUpOBaHME TIO 4YacTIM B HEONPEACIEHHOM
NEPEMEHHOM
UHTETpaie.
13.Boiuucnenre  maomaneid  Guryp ¢ MOMOIIBIO
ONpeACICHHOIO UHTErpaa.
14 HecoOCTBEHHBIN MHTETpaJ.
. Inddepenumansroe 15.YacTHbIe MPOU3BOIHBIE W YACTHBIE AU(PHEPCHLIAATIBL.
MCUUCIICHIE (PYHKIMH Honueiit quddepenumnan GpyHxumuun
HECKOIBKIX 16.MccnenoBanrie PyHKIIMHA HECKOJIBKUX apryMEHTOB Ha
N AKCTPEMYM
JNEHCTBUTENBHBIX
NEPEMEHHBIX
. UaTerpanbHoe 17 Beluucnenne NBOMHBIX HHTETPAJIOB

UCYHCIIEHUE (PYHKLIAN

18.11punoxxeHue ABOMHBIX UHTETPAIOB
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HECKOJILKUX
NEUCTBUTEIBHBIX
MEPEMEHHBIX

7. Teopus psanoB

19.Cx0mMMOCTh YHACIIOBOTO psiia

20.CX0AMMOCTh CTEMEHHOTO Psiia

21.Paznokenne QyHKIUU B P

22 IlpumeHnenue PAIOB JUIst NPUOSTMKEHHBIX
BBIYMCIICHUI

8. OOLIKHOBEHHEIE
mu(dpepeHnmanbHbIe
yPaBHEHUS

23. IudpdepeHunaNbHBIE YPABHEHUS TIEPBOTO MOPSAKA C
Pa3aCIIAOIIUMUCS IEPEMEHHBIMH.

24 JTupdepeHunanbHbBIE YPABHEHUS 3aJaHHBIE TMOTHBIM
mudpepeHnmanom

25.01HOPOaHBIE mddepeHInaIbHbIE YPaBHEHUS
NEPBOTO MOPSIKA

26.JIlunelinble nuPepeHuraNbHbIE YPAaBHEHUSI TIEPBOTO
nopsaka (metoq Jlarpanxa).

27 Jlunelinble nuppepeHIralIbHbIE YPAaBHEHUST TIEPBOTO
nopsiika (Metoq bepHysum).

28 JIunelinble mudPepeHuMaNbHbIE YPAaBHEHUSI TIEPBOTO
nopsika Tuna bepHyJuu.

29 Jlunelinble nudQepeHInanbHbe YPABHEHUS BTOPOTO
NOPsAJKA JIMHEHHBIE OAHOPOJAHBIE U HEOJAHOPOAHBIE C
NPaBOM YaCThIO CMIEHUATIBHOTO BHJIA.

0. MaTpuiisl u

30.Marpunel. Buael matpun. JIeicTBUAS Haa MATPULIAMMU.
31.0npenenurenu. CBoiicTBa onpeaenurencii. CnocoObl

OIPEACTIUTENN
BBIYMCIICHHSI OTIPEACIIUTENICH.
32.00parHas Marpuna
10.  Cucremsl TMHENHBIX | 33.PemieHMe CUCTEM JIMHEWHBIX YPABHEHHWHA METOJAOM
YPaBHEHU I Kpamepa.
34 PemieHne CHCTEM JIMHEWHBIX YPABHEHUH € IMOMOLIBIO
0oOpaTHO# MaTpULIbL.
35.PemieHue CUCTEM JMHEHHBIX YPAaBHEHUH METOIOM
l"aycca.
36.MeToabl peleHrs MATPUYHBIX YPABHEHHUIA.
11.  Bekropsl u neiicteus 37.JIMHEHHBIE ONEpALAXA HAJl BEKTOPAMHU
C HUMU 38 Ilpoekust BEeKTOpa HA BEKTOP. OPTOHOPMHUPOBAHHAS

CUCTEMA KOOPAUHAT
39.CkaJIIpHOC MPOU3BEICHUE BEKTOPOB, €T0 CBOWMCTBA H
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MPUIIOKEHUS

40.BeKTOpHOE MPOU3BEICHUE BEKTOPOB, €T0 CBOWMCTBA H
MPUIIOKEHUS

41.CMmemanHoe NPOU3BENCHUE BEKTOPOB, €r0 CBOMCTBA U
MPUIIOKEHUS

12.

AHamuTHdecKas
TEOMETPUS HA
IJIOCKOCTH

42 MeTtoa KOOpIMHAT HA IUIOCKOCTH M €r0 OCHOBHBIE
3a1a4u.

43 I1psiMast HA MJIOCKOCTH.

44 B3auMHOE PacnoiaoKeHHUE MPSAMBIX HA IJIOCKOCTH

45 KpuBbie BTOPOro nopsaka. Smmmnc. OKpPy»KHOCTb

46 Kpusbie BTOporo nopsaka. [ 'mnepbona

47 Kpusbie Broporo nopsaka. [lapaGona

Kpurepun onenku:

Ouenka "oTimyHO" ("5") BBICTABISETCS CTYIEHTAM TTTyOOKO M TPOYHO
YCBOMBILKAM MTPOrPAMMHBIA MaTepHalt.

Onenka "xopowro" ("4") BEICTABISAETCS CTYACHTAM, KOTOPBIE TOKA3bIBAIOT
TBEPABIE 3HAHUS MPOTPAMMHOTO MAaTEPHANA, PEMIAFOT 3a1a4l MPOTPAMMHOTO
Marepuana.
Onenka "ynoBaeTBOpUTeNbHO" ("3") BBICTABIISIETCS CTYIEHTaM, KOTOPBIE 3HAKOT
MaTepra, HO HE YCBOWJIM JACTAJICH, P PEILICHAN JONYCKAIOT HETOYHOCTH, PEIIAIOT
TUIOBBIC 33IaYH.
OueHka "He yIOBIETBOPUTENBHO" ('2") BBICTABISAETCS CTYACHTaM, KOTOPBIC HE
3HAKOT 3HAUUTENBHON YaCTH MPOTPAMMHOIO MaTeprana.
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IlepedyeHb BOMPOCOB K co0ece10BAHUIO

1. Kommiekcubie umcna. JIeWCTBHS HaJ KOMIUIEKCHBIMM YHCIAMH B PasjId4HBIX
dhopmax

[Tpenen ¢yukmu. Tunsl HeonpeaenéHHocTeH. CrocOOB! MX PACKPHITHSI.
HenpepbiBHOCTH (DYHKIIMK B TOUKE.

HenpepbiBHOCTH (DYHKITUH Ha OTPE3KE.

Touku pa3psiBa QyHKIUN.

[TponsBonnas pyHkumu. E€ reomeTpuueckuii 1 GU3NUECKU CMBICIT.

[TpumeHeHre MPOU3BOIHON Tl UCCIEN0BAHUS (DYHKIIUH.

BeiBoa ¢popmynsl 11 npruOAMKEHHBIX BEIYACTICHHA.

JupdepeHunpOBaHAE HESBHO 331AHHBIX (PYHKIIWH.

10. MeToas! BEIYMCIIEHUS HEONTPEACITIEHHOTO HHTErPasa.

11. MeToa 3aMEHBI IEPEMEHHON B HEONPEACIEHHOM UHTETPAJIE.

12. MHTErprpOBaHuUE O YACTIM B HEONIPEACIEHHOM UHTETPAJIE.

13. Beruncnenue miomaaci Guryp ¢ moMoIpo OnpeaciéHHOr0 HHTErpasa.

14. HecoGcTBEHHBIN HHTETPAL.

15. YacTHeie mpom3BOAHBIE W 4acTHble auddepeHumansl. [loaHslid auddepeHunan
byHKIMA

16. UccnenoBanue (yHKIMA HECKOIBKMX apTYMEHTOB HA DKCTPEMYM

17. Beruucnenue NBOMHBIX UHTETPAIOB

18. [TpunoskeHne TBOMHBIX HHTETPAIOB

19. CX0AMMOCTh YHCIIOBOTO Psiia

20. Cx0auMOCTh CTEMEHHOTO Psiia

21. PaznoskeHne (QyHKIUH B P

22 . TIpuMeHEHHE PSAIOB JUTs MPUOIMKEHHBIX BHIYMCIICHHH

23. JlupdepeHumanbHbple  YPABHEHUS TEPBOIO  MOPAAKA €  PA3ACTSIOIUMUCS
NEPEMEHHBIMM.

24. lupdepeHunanbHble YPaBHEHUS 3aJaHHBIE TOTHBIM AU(PHEPEHIHATIOM

25. OgHopoaHbie () hepeHIHATBHBIE YPABHEHUS IEPBOTO MOPSIKA

26. Jluneiinble muppepeHIMaIbHBIE YPABHEHHSI IEPBOTO Mopsiaka (meton Jlarpanka).

27. Jlunelinbie nuddepeHImaibHbIe YPaBHEHUS IEPBOTO Mopsijka (Mmeton bepHym).

28. JIuneiinble nupPepeHIaIbHbIC YPABHEHHSI IEPBOTO MOPsiAKa Tuna beprymm.

29 Jluneiinsie mud@depeHnnaIbHple  YpaBHEHHS BTOPOTO  MOPSIAKA JIHHEHHBIE
OJTHOPOJHBIE W HEOTHOPOAHBIE C MPABOW YaCThIO CIIEHUATIBHOTO BUIA.

30. Marpunel. Buasl marpun. [[efAcTBHAsS HAX MAaTPULIAME.

31. Onpenenurenu. CpoiictBa onpeaenurencei. CnocoObl BBIYMCJICHUS

OTIPEICITUTEIIEN.

O ®© N LA W
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32.0O6parnas MaTpuIia

33. PewieHue cucTeM JTMHENMHBIX YpaBHEHUI MeToaoM Kpamepa.

34. PenieHHe CUCTEM JIMHEMHBIX YPABHEHH ¢ TOMOLIBEO OOPATHON MaTPUIBL.
35. PenieHue CUCTEM JIMHEUHBIX YPaBHEHUI METO0OM ["aycca.

36.MeTobI pelieHAs] MATPHYHBIX YPABHEHHIA.

37. JIuneitHbple Onepanum HaJ BEKTOPaMHU

38. IIpoekuust BEKTOpa Ha BEKTOP. OPTOHOPMUPOBAHHASA CUCTEMA KOOPAMHAT
39. CkanspHO€ MPOU3BEIECHUE BEKTOPOB, €TI0 CBOMCTBA U IIPUIIOKEHUS
40. BEKTOpHOE MPOU3BEIEHUE BEKTOPOB, €TI0 CBOMCTBA U IPUIIOKEHUS
41.Cwmemntanaoe MpoU3BeIEHHE BEKTOPOB, €r0 CBOWCTBA U MPHIIOKEHHS
42. MeToa KOOpAMHAT HA INTIOCKOCTH U €r0 OCHOBHBIE 3a1a4H.

43. IIpsmast Ha TUTOCKOCTH.

44. B3anMHOE pacrno0KeHHUE MPSMBIX HA MJIOCKOCTH

45. Kpuseie BTOpOro nopsaka. miunc. OKpPy>KHOCTb

46. Kpusble BTOporo nopsaka. ['unepbona

477 . Kpussle BToporo nopsaka. [TapaGona

Kpurepun onenku:

Onenka "oTimuHo" ("5") BBICTABISETCS CTYyACHTaM TITyOOKO M MPOYHO
YCBOMBILKAM MTPOrPAMMHBIA MaTepHalt.

Onenka "xopowro" ("4") BEICTABISAETCS CTYACHTAM, KOTOPBIE TOKA3bIBAIOT
TBEPABIE 3HAHUS MPOTPAMMHOTO MaTEpHAlIa, PEIIAOT 334a4M NPOTPAMMHOTO
Marepuana.

Onenka "ynoBaeTBOpUTENbHO" ("3") BBICTABISETCS CTYICHTaM, KOTOPBIE 3HAKOT
MaTepra, HO HE YCBOWJIM JACTAJICH, P PEIICHUH JOMYCKAOT HETOYHOCTH, PELIAKOT
TUIOBBIC 33IaYH.

OueHka "He yIOBIETBOPUTENBHO" ('2") BBICTABISAETCS CTYACHTaM, KOTOPBIC HE
3HAKOT 3HAYATEIBHON YaCTH MPOTPAMMHOIO MaTeprana.
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