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IMacmopr

(oHIa OLIECHOYHBIX CPEACTB
M0 JUCHHUILINHE 3JI€MEHThI BhICIIEd MAaTEeMATHKH

(HanMeHoBanue quciuunHbl/MJIK)

Konx koHTpOIMpyemon

Neo | KonTponupyembie pa3aeibl (TEMbI) KOMITETeHIH (1M ce HanmenoBanue
/1 JUCHUTITUHBI™ qagm) OIICHOYHOT'O CPEe/ICTBa
1 | OcHoBBI TECOpUHU OK 01 Vemmuuiii onpoc,
KOMILJIEKCHBIX YHCell OK 05 ged’gpam,
cooeceooBeaHue
2 | Teopus npenenoB OK 01 Konmponvnas paboma,
pechepam,
OK 05 cobeceodosanue
3 | IubdepeHunanbHoe Konmponvnas paboma,
yucuuciaeHue QyHKIUU OHOMN glli gé geqbzpam,
JE€NACTBUTENILHON TIEPEMEHHON covecedosanue
4 | MaTerpaibHOE UCUHCIICHHE Konmponvhas paboma,
(GYHKIUM OTHOM OK 01 pegpepam,
. o . OK 05 cobecedosanue
JEWCTBUTEIHLHON NIEPEMEHHON
5 | IuddepeHnmanbHoe Yemuwiil onpoc,
HCUKCIIeHHEe (PYHKIIUH OK 01 geqbgpam,
HECKOJILKHX JEHCTBUTENBHBIX OK 05 covecedosanue
MIePEMEHHBIX
6 | HTerpanbHOC UCYUCICHHE Yemmuwnii onpoc,
(GYHKIHMH HECKOIBKUX OK 01 lgeqbeapam,
JIEHCTBUTETLHBIX OK 05 covececoéaniie
MePEMEHHBIX
7 | Teopus psioB OK 01 Vemmwuii onpoc,
peghepam,
OK 05 cobecedosanue
8 | OOLIKHOBEHHEIE OK 0] Konmponvnas paboma,
peghepam,
AAPpepeHIATEHEIC OK 05 cobecedosanue
ypaBHEHUS
9 | MaTpuIibl ¥ ONIpeCTUTETH OK 01 Yemuwiii onpoc,
pechepam,
OK 05 cobecedosanue
10 | Cucrembl TUHEHHBIX OK 01 Koumponvras paboma,
ypastetm OK 05 conecesmmae
11 | BekTOpHI U JEHCTBUS C HUMH OK 01 Yemuwul onpoc,
pechepam,
OK 05 cobecedosanue
12 | AHanuTHYeCKasi FeOMETpPHsI OK 01 Konmponvnas paboma,
Ha IUIOCKOCTH OK 05 pecgpepam,

cobeceoosanue




* Haumenosanue Tembl (pasigena) win TeM (paszmeioB) Oepercs wu3 pabodeil MpPoOrpamMbl
JHMCIUIIIHHBL.
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|

. Beruucaute lim

. HaiiTu oO11iee penieHrne CUCTEMBI {

Ka(bezlpa MAaTCMAaTHUKH, d)I/IBI/IKH, XUMHUHU "1 I/IHd)ODMaHI/IOHHI)IX TCXHOJIOT UM

IK3aMEeHANIMOHHbIE OMJIeThI

3K3AMEHAIIMOHHBIN BUJIET Ne 1

. Auddepennnanbasie ypaBHeHus |-ro mopsaka

. Haittn mponsBoanyto ¢pynkmuu y = 5% +3x*.

2 21

. Beruncniuts onpenenurens 3 1 3.

1 30

3K3AMEHAIIMOHHBIN BUJIET Ne 2

. IIpaBuno Kpamepa pemeHnss cucreM N JIMHEMHBIX YpaBHEHUHM C N

HEU3BCCTHBIMU.
2X -8
>416—x*

. Haiitu mpou3Bonyro QyHKIUM Yy = 4e* +sin3x.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

. Merop 'aycca pemiennst cucteM M JTMHENHBIX YPAaBHEHUHN ¢ N HEM3BECTHBIMM.
. 1 .
. Haittu mpoun3BoiHyt0 QyHKIHH Y = In=+¢e* .
X

. Perutes muddepennmansnoe ypasaenue: ydx +(x+1)dy =0

3K3AMEHAIIMOHHBIN BUJIET Ne 4

. [Ipsimas Ha mwockocTu. B3auMHOE pacnonoxeHue npsiMor Ha MNIOCKOCTH.
2% +3x7 —x

. Berancnoute: lim———
x—0 4x

. Peruts ypaBHEHUE: (x2 —1)y’ +2xy=0

3K3AMEHAIIMOHHBIN BUJIET Ne 5

. [lepBooOpa3Hast u HeomnpeaeneHHbd uHTErpan. CBOWCTBA HEONPEIEICHHOTO

uHTerpaia. Tabnuia OCHOBHBIX MHTETPAJIOB.
X, +2X, —X; =5
2%, — X, —3Xy =4



. Pemuth ypaBHEeHue: y'ctgx+y =2

3K3AMEHAIIMOHHBIN BUJIET Ne 6

. OCHOBHBIE METOBI UHTETPUPOBAHUS. METON PA3IIOKEHHUS.

. Pemute cuctemy smHEHHBIX ypaBHeHHM 10 (Qopmynam  Kpamepa:
X=3y+z2=2

2X+ y+3z=3.

2X—y—-2z=38

. Pemute ypaBHeHune: y' =3 3{/?

3K3AMEHAIIMOHHBIN BUJIET Ne 7

. OCHOBHBIE METOABI UHTETPUPOBAaHUS. METO/1 3aMEHBI TIEPEMEHHOM.
—4x-3y+4z=4

. Pemunts cucremy JIMHEHHBIX ypaBHEHUN MeToaoM ['aycca: {5x+4y -5z = -3
—2X-2y+2z2=-5

. Pemuteh ypaBHEeHUE: Xy +y = y?
3K3AMEHAIIMOHHBIN BUJIET Ne 8

. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS. METO HUHTETPUPOBAHUS IO YACTSIM.
X +X,—3% =-1
. o 2% +X,—2% =1
. PemmmTh cucteMy TMHEHHBIX YPaBHEHUN:

X, + X, + X, =3
X +2X, -3%X; =1

. Pemuts ypaBuenue: € ( 1+ %j =1

dx

3K3AMEHAIIMOHHBIN BUJIET Ne 9

. Onpenenennpiit unTerpan. ®opmyna Hetotona-Jleitouuna.
. Peminthb cucreMy JIMHEWHBIX ypaBHEHHUI 110 ¢popmyrnam Kpamepa:
2X+3y—2=2

X— y+3z=—4.
3Xx+5y+z=4
. Haiitu Touku mepernbGa W WHTEpBaJIbl BBIMYKJIOCTH U BOTHYTOCTH KPHUBOMU
y=%x—-1.

3K3AMEHAIIMOHHBIN BUJIET Ne 10

. KommnnekcHele uncia.



3 2
2. Haiitu ipeaen ”mw
X2 4 — X4 X

3. Pemuts ypaBuenue: y'—2y'—3y =0

K KkommuiekTy »SK3aMEHAIlMOHHBIX OWJIETOB TMPHIAraloTcsl pa3paboTaHHBIC
npernojaBareyieM U YTBEPKJACHHbIE HAa 3aceaHuu KadeApbl KPUTEPUU OIEHKU I10
JVCLHUTUINHE:

Onenka "otimuuno"("5") BeICTaBISIETCS CTyACHTaM TTyOOKO U IPOYHO YCBOUBIIUM
nporpamMMHbIid Matepuadi. [Ipyu 3ToM sK3aMeHYIOIUNACS HE UCTIBITHIBACT 3aTPYIHEHUN
IIPU OTBETE Ha JOMOJIHUTEIbHBIE BOITPOCHI.

Onenka "xopomo" ("4") BeICTaBIISIETCS CTYJEHTaM, KOTOPbIE MMOKa3bIBAIOT
TBEP/IbIC 3HAHUS MPOTPAMMHOTO MaTepualia, IPaMOTHO U IO CYIIECTBY U3JIaraloT €ro,
pelaroT 3aJa4u IPOrpaMMHOTr0 MaTepuaia, OTBEHarOT Ha JJOMOJIHUTEIbHBIE BOMPOCHI,
HE JIOMyCKasl CYIlIECTBEHHBIX HETOUHOCTEH.

Ouenka "ynonerBoputesibHO"("'3") BBICTABIIACTCS CTYI€HTaM, KOTOPbIC 3HAIOT
MaTepuall, HO He YCBOWJIM JI€TaJIeH, MPU OTBETE JIOMYCKAIOT HETOYHOCTH U JAI0T
HEJIOCTATOYHO MPaBUIbHBIE (HOPMYJIUPOBKH, PEIIAIOT TUIIOBBIC 3aa4H.

Ouenka "He ynoierBoputesbHO" ("2") BbICTABIISIETCS CTYyICHTaM, KOTOPBIC HE
3HAIOT 3HAYUTEIBbHON YaCTH MPOTrPAMMBL.

IIpyMepHBbIN epeYeHb OLEHOYHBIX CPEeICTB

Haumenosanue
Ne OLEHOUHOTO Kpatkas xapakrepuctuka orieHouHoro | IIpencraBieHue OIICHOIHOTO
n/m cpeacTBa cpenctsa B ¢poHIe
CpeIcTBa
1 2 3 4
1 | KouTponbHas CpenctBo MIPOBEPKHU ymeHuii | KOMITJIEKT KOHTPOIBHBIX
pabora MPUMEHSTHh TOJTYYCHHBIC 3HAHUS JUIS | 3aJaHHH 110 BapUaHTaM

peuieHust 3ajad ONpelesIEHHOro THIla
110 TEME WIH pa3fieny

2 | Pedepar [TponykT camocTosTenbHOM — paboThl | Tembl pedepaToB
CTyJIEHTa, TPEACTABISIIONUNA  co0O0¥
KpaTKoe U3J10KEeHUE B TMCbMEHHOM BUJIE
MOJTy4eHHBIX pe3yabTaToOB
TEOPETUYECKOTO aHallu3a OIpeleeHHON
HaydHOU (y4eOHO-HCCIIeIOBATEIHCKOMN)
TEMBI, TJI€ aBTOpP pAacKpbIBaeT CYyTb
HCCIeayeMON  MpOOJIeMBbl, MPUBOJIUT
pasiMYHble TOYKM 3pEHHUs, a TaKxKe
COOCTBEHHBIE B3IJISIIBI HA HEE.




denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHus
«benropoackui rocy1apCTBEHHBIN arpapHbii yHuBepcuTeT uM. B. f. ['opuna»

Ka(bezlpa MAaTCMAaTHUKH, d)I/IBI/IKH, XUMHUHU "1 I/IHd)ODMaHI/IOHHI)IX TCXHOJIOT UM

3amanus 1Jisi KOHTPOJILHOM padoThI

KonTtpoabnas padora 1. Teopusi npenesnon

Bapmanr 1.

Haittu npenens! GyHKIUiA:

. 3xP = Tx+2 . x’=3x+1 -

a) lim xz T2 ) hmxz—x; B) Tim SO%
2% —5x+2 x50 4x° +x =2 x>0 1g2x
Bapuanr 2.

Haiitu npenens! GyHKIUi:

- xP-8x+7 . A3x-2-2 . sin6x
a) lm————; 0) lim———; B) lim :
x—7 (x — 7)2 x—2 x=2 x—=0 3x
Bapuanr 3.
Haiitu npenenbr GyHKIUi:
2 _ .2

2) limM; 6) hmm; B) lim— > .
x>—15x2 +4x—1 x>0 4x% — 5y +2 x—0arcsin3x
Bapuanr 4.

Haiitu npenensr GyHKIUi:

2

2 EmYF L. 6) 1im 2573 - ) lim rg2x- creda.
x—1 x2 -1 X—>00 4x3 + 5x x—0
Bapuanr S.

Haiitu npenenbr GyHKIUI:

2

a) lim w; 0) 1im(«/x+ —\/;); B) th'
x—>-1 x° +1 X—>00 x>0 x
Bapuanr 6.

Haiitu npenenst GyHKITHI:

2 — p—
a) lim3x 10x+8; 0) limM; B) lim a

o2 x2_4 x>0 3x+1 x—0arctg2x



Konrpoabnas padora 2. [luddepenuuaibroe ncuncieHue GQyHKIHA OJHOM

AEHCTBUTEIbLHON NepeMeHHOI

Bapmanr 1.

1. HaiiTi mpou3BoIHbIC 3aJaHHBIX ()YHKITHIA:

5 1-5x)’
— 4__ 2 5. — 5 .
a) y=(3x i )°; 6) y=In (1+5xj

. MccnenoBath maHHYI0 QYHKIHIO METOAOM U PepeHIINaTbHOTO UCYUCIICHUS U
noctpouth e€ rpaduk. MccienoBanne GyHKINN pEeKOMEHIYETCs IPOBEPHUTH 10
cienyromiei cxeme: 1) HaliTH 001acTh onpeaeneHus PyHKIUHU; 2) UCCIEAOBATh
(GYHKIIUIO Ha HEMPEPHIBHOCTD; 3) OMpEAeNUTh, SIBISICTCA JU JaHHas (YHKIIHS
YETHOW, HEYETHOW; 4) HATU WHTEPBAJIbl BO3pACTAHUA U yObIBaHUA (DYHKIIUU U
TOYKH €€ OJKCTpeMyMa; S5) HaWTH WHTEPBaJbl BBIMYKIOCTH W BOTHYTOCTH
rpaduka GyHKIMHM U TOUYKHU Tiepernda; 6) HalTH aCUMIITOTHI Tpaduka QyHKIIUH.

[
1+x2

Bapuanr 2.
. HaiitTu npou3BoAHbIC 3aJaHHBIX (PYHKIIHIA:

6
a) y:(5x2+44\/F+3)3; 0) yzlngfi;ie :

. UccnenoBarh gaHHyr0 QyHKIUIO METOAOM AU(P(HEpEeHINATBHOTO UCUUCIEHUS U
noctpouts e€ rpaduk. MccnenoBanue GyHKIMN peKOMEHIYETCS IPOBEPUTH 10
cienyrouei cxeme: 1) HallTH o0nacTh ornpeaesieHuss PyHKIUHU; 2) UCCIEI0BATh
(GYHKIUIO Ha HEMPEPBIBHOCTD; 3) ONpEeAENuTh, SIBISETCA JU JaHHas (yHKIUS
YETHOW, HEYETHOW; 4) HATU WHTEPBAJIbl BO3pACTAHUA U yObIBaHUA (DYHKITUU U
TOYKH €€ OJKCTpeMyMa; 5) HaWTH WHTEpBaibl BBHIMYKIOCTH W BOTHYTOCTH
rpaduka GyHKIIMHA U TOUYKHU Tiepernda; 6) HalTH aCUMIITOTHI Tpaduka QyHKIIUH.

4
x2+16

Bapuanr 3.
. Haiitu nmpon3BoiHbIE 3aJaHHBIX (YYHKITHIA:

1o g 1) - 4x-1
a) y=|=x"+8Ux’-1| ; 0) y=In4—/—.
4 X" +1

. UccnenoBats ganHyro QyHKIuo MetogaoM auddepeHInaIbHOT0 HCUUCICHUS |
nocTpouth ¢€ rpaduk. MccnenoBanne QyHKIMM PEKOMEHIYETCS TIPOBEPUTH 10
cienytomieit cxeme: 1) HaliT o0nacTh onpeaeneHust GyHKIUU; 2) UCCIAEA0BATh
(GYHKIIMIO Ha HEMPEPBIBHOCTD, 3) ONMPEACINTD, SBISACTCS JIU JaHHAS (QYHKITUS
YETHOM, HEUETHOM; 4) HANTH WHTEPBAJIbI BO3PACTAaHUS U yObIBaHUS (DYHKITUU H
TOYKH €€ DKCTPEeMyMa; 5) HAWUTH HWHTEPBAIBI BBIMYKIOCTH M BOTHYTOCTH
rpaduka GyHKIIMU U TOYKH Teperuda; 6) HAMTH aCUMIITOTHI Tpaduka PyHKIIUH.




2x
x> +4

Bapmuanr 4.
1. Haiitu npou3BOAHBIC 3aJaHHBIX (PYHKIIHI:

1.s s . x® -3
a) y=|=x*-33/x-4]| ;6) y=In3|=5— .
5) X* +2

2. VlccnenoBath AaHHYIO (PYHKIHIO METOAOM U PepeHIINaTIbHOTO UCUUCIICHUS U
noctpouth e€ rpaduk. MccrenoBanne GyHKIIMNU pEKOMEHIYETCSI IPOBEPHUTH 10
cienyromniei cxeme: 1) HallTH 001acTh onpeaeneHuss PyHKIUHU; 2) UCCIEAOBAThH
(GYHKIIIO Ha HEMPEPHIBHOCTH; 3) OMPEACIUTh, SIBISCTCS U JaHHAas (QYHKIIHS
YETHOW, HEYETHOW; 4) HAlTU MHTEPBAJIbl BO3pACTAaHUA U yObIBaHUA (DYHKIIUU U
TOYKH €€ OJKCTpeMyMa; 5) HaWTh WHTEpBaJbl BBHIMYKIOCTH W BOTHYTOCTH
rpaduka GyHKIIMHA U TOUYKHU Tiepernda; 6) HalTH aCUMIITOTHI Fpaduka QyHKIIUH.
Ox

X2 +9

Bapuanr S.
1. Haiitu npon3BOHBIC 3aTaHHBIX (PYHKITU:

2
a) y=(3x8+55{/7—3)5; 6) y:InS(S);JFiJ .
VUx® +

2. UccnenoBarh gaHHyr0 (QPyHKIHIO MeTOAOM AU(dHepeHIInaTIbHOTO HCUYUCICHUS U
noctpouTts €€ rpaduk. MccenenoBanne GyHKIMM PEKOMEHIYETCSl IPOBEPUTH IO
cienytomieit cxeme: 1) HallTH 00nacTh ornpeaeseHust PyHKIUHU; 2) UCCIEA0BATh
(GYHKIMIO Ha HEMPEPBIBHOCTD; 3) ONpEAENINTh, SBISETCS JU JaHHAs (PYHKIIHS
YETHOM, HEUETHOW; 4) HANTH WHTEPBAJIbl BO3pACTaHUs U yObIBaHUS (DYHKIUHU U
TOYKM €€ OHKCTpeMyMa; 5) HaWTH HUHTEpBajbl BBIIYKIOCTH W BOTHYTOCTH
rpaduka GyHKIMHA U TOUYKU Tiepernda; 6) HalTh aCUMIITOTHI rpaduka GyHKIIUH.

B (x+ 2)2

x> +4
Bapuanr 6.
1. HaiiTi npou3BoiHbIE 3aJaHHBIX (YHKITHIA:

2
2 1-8x
=|5x*———+3| :6) y=Ins .
a) y ( Ix j )Y ‘/x8+1

2. UccnenoBath gaHHyro0 (QyHKIHI0 MeTOAOM Au(dHepeHITnaTIbHOTO UCUUCICHUS U
noctpouth e€ rpaduk. MccnenoBanne QyHKINN peKOMEHIYETCS IPOBEPHUTH 10
cienytomieit cxeme: 1) HaliTH 00nacTh ornpeaeseHust PyHKIUHU; 2) UCCIEA0BATh
(GYHKIIMIO Ha HEMIPEPBIBHOCTD; 3) OMpEAeNIUTh, SIBISCTCS JU JaHHas (YHKIIHS
YeTHOW, HEYETHOW; 4) HAWTU MHTEPBAJIbl BO3pACTaHUA U yObIBaHUA (DYHKIMHU U
TOYKH €€ DKCTPEeMyMa; 5) HAWTH HWHTEPBAIBI BBIMYKIOCTH W BOTHYTOCTH
rpaduka GyHKIIMU U TOUKH Teperunda; 6) HAMTH aCUMIITOTHI Tpaduka PyHKIIUH.




6
x2+3

Konrpoabnas padora 3. UHTerpanbHoe ucuucaeHne PyHKIMH OXHOM
AEHCTBUTEIbHON NepeMeHHOI

Bapmanr 1.
1. Bpruncnuth yKa3aHHbIE HEONIPEACIEHHBIE HHTETPAJIBL:

a) j(4x3+3——}1

O | Tl
B) jes'”xcosxdx;
r) J.In5xdx.

2. Beruucouth miomanb GUrypsl, orpaHM4eHHON JTHHUAMU. Chaenarbh 4epTeéx
Y 3aIUTPUXOBATh UCKOMYIO ILIOIIA/b.
y=4x, y=0, x=3.

Bapmanr 2.
1. BerauciuTh ykazaHHbIE HEONPEACIEHHBIC HHTETPAJIbL:

a) I(SX — % + YWjdx ;

X .
6)-[sin2(4x—3) ’
B) J- edx .

e +5’
r)jxcostdx.

2. BpruucauTh miomanb GUrypsl, orpaHM4eHHON JHHUSAMU. Chaenatrbh 4epTeéx
Y 3aIUTPUXOBATH HCKOMYIO IUIOIIA/b.
2y—-3x—-5=0, y=0, x=1 x=3.

Bapuanr 3.
1. BeruucanTh ykazaHHbIE HEOTIPEEIEHHBIC HHTETPAJIbI:

a)j(?x6 - % +3\/;jdx ;

)J.1+4x2;
B)_[thde,

)J-Inx

10



. Beraucmuts miomans Gurypsl, orpaHudeHHoN TuHusSMHA. CaenaTh 4epTéx
1 3aIITPUXOBATH HCKOMYIO ILIOIIA/Tb.
y=2x-x*, y=0.

Bapmuanr 4.
. BbruncianTh yka3aHHble HEOIIPENEIEHHBIE HHTETPAJIBL:

a) I(Sx“ -7+ %jdx ;

I\/3x+ .
)J' x“dx .

x*+1
r)szexdx.
. Beraucnuth miomanb GUrypsel, orpaHndeHHON JMHUAMH. Chaenath 4epTex
U 3aIITPUXOBATH UCKOMYIO IIIOMIA/Ib.

y=x>, y=2X.

Bapuanr 5.
. Beruncnuth ykazaHHbIE HEONIPEAEIEHHBIE UHTETPAJIBI:

a) I(GXS - % - 8W)dx ;

0) J.52X+1 dx;
cosxdx .
J. sin®x
r) _R/; Inxdx.
. Boraucnuts miomans Gurypsl, orpaHudeHHON JuHusIMU. Caenarh 4epTéx
¥ 3alITPUXOBATH HCKOMYIO TIIOIIA/Ib.
y2=4(x+1), y=x+1.

Bapuanr 6.
. BBIYMCIUTh yKa3aHHBIE HEONIPEAECIEHHBIE HHTErPaJIb:

a) J.(Sx“ —%+%)dx;

B) J.ex XZdX,
r) _[xsin?)xdx.

. Beraucmuts miommans Gurypsl, orpaHndeHHON TuHusMH. CaenaTh 4epTéx
¥ 3alITPUXOBATH HCKOMYIO TLJIOIIA b,
y=2Xx—X, y=—X.

11



KonrpoabHas padora 4. O0bIkHOBeHHbIE U PepeHInATIbHbIE YPABHEHUSA

Bapmanr 1.

Pemute quddepennmanbabie ypaBHeHuUs 1-ro mopsiaka:

1. ydx+(x+1)dy=0
2. (x+2y)dx—xdy =0
3. xy -2y =2x*

Bapmanr 2.

Pemutes quddepennmanbabie ypaBHeHUs 1-ro mopsiaka:

1. (xz—l)y’+2xy:0
2. (x—y)dx+(x+y)dy=0
3. (2x+1)y =4x+2y

Bapuanr 3.

Pemutes quddepennmanbabie ypaBHeHUs 1-10 mopsiaka:

1. yetgx+y=2
2. (y2 —2xy)dx+x2dy:0

3. y'+ytgx:L
COSX

Bapmuanr 4.

Pemutes nuddepennmanbabie ypaBHeHuUs 1-10 mopsiaka:

1. y':BW
2. (y+\/W)dx:xdy

3. (xy+ex)dx—xdy: 0

Bapuanr S.

Pemute quddepenumansabie ypaBHeHus 1-ro nopsaka:

1. xy' +y=y?
2. x%—y:w/x2+y2
X

3. Xy +xy+1=0

Bapuanr 6.

Pemutes nuddepennmanbabie ypaBHeHUs 1-T0 OpsaKa:

1. X’yy' +y*=2
2. ydy+xdx = /x* + y® dx
3. y+2y=¢*

12



KontpoabHas padora 5. CucreMsbl JIMHEHHBIX YPABHECHUH

Bapmanr 1.
1. PemuTh cucTeMy JTMHEWHBIX YpaBHEHUW IBYMS Crioco0aMu: 1o ¢hopmysiam
Kpamepa u ¢ momorpro 00paTHOl MaTpHUIIbL:

2x—-3y-5z=1
X+ y-2z=-4,
X=2y+2=5
2. Pemnts cucremy NTMHENMHBIX YpaBHEHUM MeTo0M ['aycca:
Xi+ X, +2x3+3x,= 1
3x - Xy X3-2x4=—4
<2x1+3x2— X3— X4=—6
L X +2x,+3x3- x4 =—4
Bapuanr 2.

1. Pemuth cucteMy JIMHEWHBIX YpaBHEHUI IByMs criocobamu: o popmynam Kpamepa
Y C IOMOIIBIO OOPATHON MaTPUIIBL:

X-3y+2z2=2
2X+ y+3z=3.
2X—y—-22=8

2. Pemnth cucrtemy NTMHENHBIX ypaBHEHUN MeTon0M ['aycca:
Xy +2xy4+3x3-2x,=6

2x— Xxy,-2x3-3x4=8

3x;+2x, - x3+2x,=4

2X1—3x2+ZX3+ X4:_8

Bapuanr 3.
1. PemuTh cucteMy JUHEHHBIX YpaBHEHUM IBYMs criocobamu: 1o opmynam Kpamepa
Y C TIOMOIIBI0 0OPATHON MaTPHIIBI:

2X+3y—-12=2
X— y+3z=-4.
3X+5y+z2=4

2. PemuTh cucTteMy TMHEWHBIX ypaBHEHUN MeToa0M ["aycca:
X +2x, +3x3+4X%,=5

2x+ xy,+2x3+3X%, =1

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

4x1+3x2+2x3+ X4:_5

13



Bapmuanr 4.
1. PemuTh cucTeMy JTMHEWHBIX YPaBHEHUW OBYMS CIioco0aMu: 1o ¢hopmysiam
Kpamepa u ¢ nomoiiibto 00paTHOW MaTPHUIIbL:

4x+3y—-2z=-1
X+ y+z=3.
X—2y—-32=18

2. Pemnts cucremy JTMHENMHBIX YpaBHEHUN MeTo0M ['aycca:

Xy _3X3 +4X4 =-5
X —2x3 +3x, =4
3x1+2x2 —SX4:12.
4 x; +3 x, —5x; =5
Bapuanr 5.

1. PemmTh cucTeMy JTUHEHHBIX YpaBHEHUH ABYMsI cioco0amu: o GpopMyiam
Kpamepa u ¢ noMo1iipto 00paTHONW MaTpHUIIbL:

5x-2y+ z=-1
2X+ y+22=56 .
X-3y—z=-5
2. PemuTh cucteMy JTMHEWHBIX ypaBHEHUN MeTon0M ["aycca:
2x1— X2+3 X3+2X4:4
3x; +3x, +3x3+2 x4, =6
3x,— Xy— X3+2Xx,=6
3x1_ x2+3x3— X4:6
Bapuanur 6.

1. PemmTh cucTeMy TUHEHHBIX YpaBHEHUHN ABYMsI criocoOamu: 1o Gpopmyiam
Kpamepa u ¢ nomonipto 00paTHON MaTpHUIIbL:

3X+3y+2z=-1
2X+ y— z = 3.
X—-2y-32 =4

2. PemmwmTh cuctemy JTUHEHHBIX ypaBHEHUM MeToioM ["aycca:
X1 +3x,+5x3+7x,=12

3x+5x,+7x3+ x4=0

Sx;+7xy+ x3+3x,=4

7x1+ X2+3.X3+5.X4:16
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KonrpoabHasi padora 6. AHaIMTHYECKasi TeOMeTPHsl.

Bapmanr 1.
Janbl BepmHbl TpeyroiabHuka ABC:
A B C
-24 | 8,9 | 2;-3

Haiitu: 1) ypaBHEHUsI CTOPOH TPEyrojbHUKA U UX JJIUHBI;
2) romaap Tpeyroipauka ABC;
3) ypaBuenue BbicoThl CN 1 ee minny;
4) ypaBHeHHE MeraHbl AM;

5) ypaBHEHHE OKPYXKHOCTH C IIEHTPOM B Touke M u nuamerpom BC.

Bapuanr 2.
Jlanbl BepuiuHbl TpeyronbHuka ABC:
A B C

-1;-3 | 2,3 | 8;-1

Haiitu: 1) ypaBHEHUs1 CTOPOH TpEyrojbHUKA U UX JJIUHBI;
2) momaap Tpeyroabauka ABC;

3) ypaBHenue BbicoThl CN 1 ee 1uHy;

4) ypaBHeHHE MeanaHbl AM;

5) ypaBHEeHHE OKPYKHOCTH C IEHTpOM B Touke M u auamerpom BC.

Bapuanr 3.
Jlanb! BepmimHbl TpeyronbHuka ABC:
A B C

3:-3 | 53 | -7:-1

Haiitu: 1) ypaBHEHUs1 CTOPOH TpEyrojbHUKA U UX JJIUHBI;
2) tutomiank Tpeyronbauka ABC;

3) ypaBuenue BbicoThl CN 1 ee mimny;

4) ypaBHeHHE MeauaHbl AM;

5) ypaBHEHHE OKPYKHOCTH C IIEHTPOM B Touke M u nuamerpom BC.

Bapuanr 4.
Jlanb! BepimHbl TpeyronbHuka ABC:
A B C

6:-2 | 2.6 | -2:;-2

Haiitu: 1) ypaBHEHHS CTOPOH TPEYTOJIbHUKA U UX JJIUHBL
2) momaapb tpeyroabauka ABC;

3) ypaBuenue BbicoThl CN 1 ee mmHy;

4) ypaBHEeHHE MearaHbl AM;

5) ypaBHEeHHE OKPYKHOCTH C IIEHTPOM B Touke M u nuamerpom BC.
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Bapuanr S.
Janbl BepmmHbl TpeyronbHuka ABC:

A B C
7:-2 | -81 | 2:3

Haiitu: 1) ypaBHEHUsI CTOPOH TPEYyrojbHUKA U UX JJIUHBI;
2) momaapb Tpeyroibauka ABC;
3) ypaBuenue BbicoThl CN 1 ee minny;
4) ypaBHeHHE MeauaHbl AM;
5) ypaBHEHHE OKPYXKHOCTH C IIEHTPOM B Touke M u nuamerpom BC.

Bapuanr 6.
Jlanbl BepuiuHbl TpeyronbHuka ABC:
A B C

4,2 | 9;-8 | -3;-2

Haiitu: 1) ypaBHEHUs1 CTOPOH TpEyrojbHUKA U UX JJIUHBI;
2) mmomaapb Tpeyroasauka ABC;
3) ypaBHenue BbicoThl CN 1 ee 1uHy;
4) ypaBHeHUe MeuaHbl AM;
5) ypaBHEHHE OKPYXHOCTHU C IEHTPOM B Touke M u quamerpom BC.

Kpurepuu ouenku:

Onenka "otimuno" ("'5") BeICTABIIsACTCA CTYIEHTaM IITyOOKO M IPOYHO
YCBOUMBILIMM ITPOTPaMMHBIN MaTepHal.

Onenka "xopomo" ("4") BeICTaBiIsSIETCS CTYAEHTaM, KOTOPbIE MMOKa3bIBAIOT
TBEpbIEC 3HAHUS IPOrPAMMHOT0 MaTepuasa, pelarT 3a/1a4d TPOrpaMMHOTO
MaTepuaa.

Ouenka "ynosnerBoputesibHO" ("3") BhICTaBIsICTCS CTYIEHTaM, KOTOPbIE 3HAIOT
Martepuall, HO He YCBOWJIM J€TaJIeH, MPU PEIICHUU JOMYCKAaIOT HETOYHOCTH, PEIIal0T
TUIIOBBIC 3a/1a4H.

Ouenka "He ynonerBoputenbHo" ("2") BBICTABIISETCS CTyI€HTaM, KOTOPbIEC HE
3HAIOT 3HAYUTEIHHON YacTH MPOrpaMMHOT0 MaTepuaia.
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denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BATEIBHOE YUPESIKICHHE

BBICHICTO 06pa3013aH1/151

«benropoackui rocy1apCTBEHHBIN arpapHbii yHuBepcuTeT uM. B. f. ['opuna»

Ka(bezlpa MAaTCMAaTHUKH, d)I/IBI/IKH, XUMHUHU "1 I/IHd)ODMaHI/IOHHI)IX TCXHOJIOT UM

Ilepeuenb Tem cooOeHN, pepepaToB, T0KJIAT0B
JJIS CAMOCTOAITEJIbHOM pa0d0Thl CTYACHTOB

HaumeHoBaHue pa3aenoB padoueii

NMPOrpaMMblI

Tembl coo0meHuii, pegeparos, 10KI1a10B

. OCcHOBBI TEOPUU
KOMILIEKCHBIX YHCEIT

1. KommnekcHeie uncna. JleiicTBus HaA KOMILUICKCHBIMH
YUCJIaMHU B Pa3IMYHBIX (hopMax

. Teopus nipenenos

2. llpenen  gynkuuu.  Tumbl
CriocoObl UX pacKphITHS.
HenpeppiBHOCT (DyHKIIMU B TOUKE.
HenpeppiBHOCTH (D)yHKIIUU HA OTpPE3KE.
Touku pa3pbiBa QyHKIHH.

HEOIpeaeIEHHOCTEH.

ok ow

. uddepenunansuoe
ucuuciaeHue PyHKIuu
OJIHOU JIEMCTBUTEIBLHOU
MIEPEMEHHOU

6. Ilpon3Boanas (QyHKIUU.
(U3HYECKUIl CMBICTT.

7. TlpumeHeHue MPOU3BOAHOU

byHKIIUU.

BoiBoa popmyibl At npuOIMKEHHBIX BEIUMCICHUH.

HuddepenurpoBanue HESBHO 33JJaHHBIX (DYHKITUH.

Eé reomerpuueckun u

IS UCCIEeIOBaHUSI

©

4. luterpanbHOe
UCUYHUCIICHHE (PYHKIIUU
OJIHOW JIEUCTBUTEIILHOU
MIEPEMEHHOU

10.MeToab! BRIYUCIICHUS HEOTIPEASIEHHOTO HHTETpaIa.

11.Meton 3aMeHbl TIEPEMEHHOW B HEOMpeACIEHHOM
UHTEerpae.

12 VilaTerpupoBaHue 1O YaCTAM B HEONPEICIEHHOM
UHTETrpae.

13.Beuncnienne  1uIomIaaei
OIIPENIEJIEHHOTO UHTETpaAJIA.

14 . HecoOCTBEHHBIN MHTETPAJ.

buryp Cc MOMOIIBIO

5. luddepenunanbpHoe
UCYHCIIeHUE PyHKIINH
HECKOJIbKHUX
JIEUCTBUTEIILHBIX
MePEMEHHBIX

15.YactHble MPOU3BOJHBIE U YacTHBIC TU(hepeHIIHAbI.
[Honubiit quddepenuman GpyHkuuu

16.MccnenoBanre (pyHKIIMM HECKOIBKUX apryMEHTOB Ha
KCTPEMYM

6. aTerpanbHoe
UCUHCTIeHUE PYHKIINU

17.Bpluncnenue TBOMHBIX HHTETPAJIOB
18.I1punoxxeHue ABONHBIX HHTEIPAJIOB
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HCCKOJIBKHX
,Z[GI)'ICTBHTCJIBHBIX
IICPCMCHHBIX

/. Teopust pa10B

19.Cx0mMMOCTh YHCIIOBOTO psiia

20.CxoMMOCTh CTETICHHOTO psiaa

21.Paznoxenune QyHKINUU B Psij

22 Ilpumenenue pPAI0B TUISL MPUOJIMKEHHBIX
BBIUNCIICHUI

8. OOBIKHOBEHHBIE
muddepeHuranbHble
YpaBHEHUS

23. luddepenimanbaple ypaBHEHUS TIEPBOTO MOPSJIKA C
Pa3lENSIOMUMHUCS TIEPEMEHHBIMU.

24 Jluddepennmanbaple ypaBHEHHUS 3a/IaHHBIE TTOJHBIM
nuddepeHmanom

25.0gH0pOTHBIE nuddepeHranbHbIe YpaBHEHUS
MEPBOTO MOPSAIKA

26.JIuneiinpie quddepeHInanbHbIe YPaBHEHHS TIEPBOTO
nopsiaka (Mmeron Jlarpanxka).

27 Jluneitnbie nuddepeHnranbHble ypaBHEHUST TIEPBOTO
nopsnka (Mero bepaysum).

28.JIluneiinbie nuddepeHiranbHble ypaBHEHUST TIEPBOTO
nopsiZiKa TvIa bepHysu.

29.JIluneiinbie nuddepeHraibabple YpaBHEHUSI BTOPOTO
NopsAJIKa JTUHEHHBIC OJJHOPOJHBIC W HEOJIHOPOIHBIE C
MPaBOM YaCThIO CIIEIUATBHOTO BUIA.

Q. Matputisl u

30.Matpurel. Bunbr maTpu. JleiicTBUS Haq MaTpUIlaMHU.
31.0mpenenurenu. CpoiictBa onpenenuteneii. Criocoob

ONpPENEITUTENN
BBIYMCIICHUS ONIPEIETUTENEH.
32.06paTHas MaTpuIa
10.  Cucremsl 1uHelHbIX | 33.PelieHne cucteM JUMHEHHBIX YpaBHEHUH METOJ0M
ypaBHEHUI Kpawmepa.
34.PemieHne cUCTEM JIMHEWHBIX YPaBHEHHUH C MOMOIIbIO
00paTHOM MaTpUIIbI.
35.Pemenne cucteM JMHEHHBIX ypaBHEHUH METOJIOM
l'aycca.
36.MeTonbl pelieHrns MATPUYHBIX YPABHEHUM.
11. Bexkrtops! u neiictBus 37.JIuHeliHbIe oniepaliuy HaJl BEKTOpaMHu
¢ HUMU 38.Ilpoekuust BekTopa Ha BekTOp. OpTOHOPMHUpPOBaHHAsS

cUCTEMa KOOpJIMHAT
39.CkansipHoe NMpou3BeJIEHHE BEKTOPOB, €r0 CBOMCTBA U
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IPUIOKEHUS

40.BextopHoe mMpou3Be/iIecHUE BEKTOPOB, €T0 CBOMCTBA U
PUIOKEHUS

41.CmeniaHHO€ MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA U
MIPUIIOKECHUS

12.

Aunamutudeckas
reoOMETpHUS Ha
IUIOCKOCTH

42 MeToa KOOpAMHAT HA IUIOCKOCTH U €r0 OCHOBHBIE
3a/1a4u.

43.Tlpsimast Ha TIOCKOCTH.

44 B3anMHOE pacrojoKeHHUE MPSMbIX Ha MJIOCKOCTH

45.Kpussie Broporo nopsiaka. miurnc. OKpyKHOCTb

46.Kpussie Broporo nopsiaka. ['unepoosna

47 Kpussie Broporo nopsiaka. [lapadona

Kpurtepum onenku:

Ouenka "otinuno" ("'5") BeICTaBIIsICTCA CTYI€HTAM IITyOOKO M IPOYHO
YCBOMBIIIMM IIPOTPaMMHBIN MaTepHal.

Onenka "xopomio" ("4'") BeICTaBIsE€TCS CTYJEHTaM, KOTOPbIE TTOKAa3bIBAIOT
TBEP/IbIE 3HAHUS TPOTPAMMHOI0 MaTepurana, pearoT 3a1a4l IPOrpaMMHOIO
Marepuarna.
Onenka "ynosnerBoputesibHO" ("3") BhICTABIISIETCS CTYJI€HTaM, KOTOPBIE 3HAIOT
MaTrepuall, HO HE YCBOWIH JIETAJICH, IPU PEIIEHUU JOMYCKAIOT HETOYHOCTH, PEIIAI0T
TUIIOBBIC 3a1a4H.
Ouenka "He ynoBneTBoputesbHO" ("2") BhICTaBISIETCS CTYJI€HTaM, KOTOpbIE HE
3HAIOT 3HAYUTEIBHOW YaCTH MPOrPaMMHOIO MaTepuaia.
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«benropoackuil rocyJapCTBEHHBIA arpapHblii yHUBepcuTeT uM. B. f. I'opuna»

Kadenpa marematuku, Gu3NKu, XUMUNA ¥ HHOOPMAITMOHHBIX TEXHOJIOTUH

IlepeyeHb BOIPOCOB K coO0ece10BAHUIO

Kowmmnekcuble yucna. [ledcTBUS HaJ KOMIUIEKCHBIMH YHMCIAMU B Pa3IMYHBIX

dopmax

[Ipenen pyukuuu. Tunst HeonpeaenéaHocTel. CriocoObl UX PaCKPHITHUSI.

HenpepsiBHOCTH ()YHKITUHU B TOUKE.

HenpepsiBHOCTH (yHKITUN HA OTPE3KE.

Touku pa3priBa QyHKIIHH.

[IpousBoanas ¢pynkuuu. E€ reomerpudeckuii 1 GU3HMUECKUIl CMBICIT.

[TpumeneHne mpOU3BOIHOM AJIsI UCCIETOBAHMS (PYHKIIUH.

BriBoa hopmynbl asist mpuOIMKEHHBIX BEIUMCICHHN.

HuddepennrpoBanue HESBHO 33JJaHHBIX (DYHKITHIA.

0. MeToas! BEIYHCIICHHAS HEOTIPEACIEHHOTO HHTErpaa.

. MeToa 3aMeHbI TIEPEMEHHON B HEOIIPEICIIEHHOM UHTETPAIE.

12. lnTerpupoBaHue Mo 4acTsIM B HEOMPEIeIEHHOM HHTETpalle.

13. Brruncnenue miomazei Guryp ¢ moMOIIbI0 ONpeIeIEHHOTO HHTerpaa.

14.HecoGcTBEHHBIN HHTETPAL.

15. YacTHble mpou3BojHbIE WM YacTHble nuddepenuuansl. Ilonubii auddepenuman
byHKIIN

16.VccnenoBanne GyHKIUHM HECKOJIBKUX apIyMEHTOB Ha SKCTPEMYM

17. BeruuciieHne JBOWHBIX HHTETPAJIOB

18.TIpunoxenne ABOWHBIX UHTErPAIOB

19. CxoauMOCTh YUCIIOBOTO psifa

20. CxoaMMOCTh CTETIEHHOTO psijia

21. Paznoxenue GyHKIIUU B PSTT

22.TIpyuMeHeHne PAIOB s IPHOIMKEHHBIX BEIYUCIEHHNA

23. llubdepennmanbable  YpaBHEHHUS TIEPBOTO TOPSAAKA C  Pa3ACNISIONIMMUCS
NEPEMEHHBIMH.

24. JlnddepenimanbHbie ypaBHEHUS 33/IaHHbBIE TIOJHBIM Tu(depeHInaiom

25. OgHopoanbie quddepeHImanbHble YpaBHEHUS IEPBOTO MOPSIIKa

26. JIuneitabie qudpepeHnnansubie ypaBHEHUS IEPBOTO mopsiaka (Metoy Jlarpamxka).

27. JIuneitnbie qudepeHnransubie ypaBHEHUS EPBOTO Mopsika (Meto bepHymm).

28. JIuneitnbie qudpepeHnnanbubie YypaBHEHUSI IEPBOTO MOPsiAKa THUa bepHyui.

=

P O®ONDUAWN

[HEN
[HEN

29.JIuneitnple U pepeHIUANbHEIE YPABHEHUS BTOPOIO MOpsiIKa JINHEHHBIE
OJHOPOJHBIE U HEOIHOPOIHBIE C MPABOM YaCThIO CIIEIUAIIBHOTO BUA.

30. Marpuriel. Buasr maTpuil. JleiicTBUS Hal MaTpUIIAMHU.

31. Onpenenurenu. CoricTBa omnpeaenurtenein. Crocoob BBIYKCJICHUS
OIPEICITUTEIICH.
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32.06parnas maTpuna

33. Pemienue cuctem NTUHEHHBIX ypaBHeHHH MeTonoM Kpamepa.

34. PenieHue cucTeM JIMHEHHBIX YPAaBHEHHUM ¢ TOMOIIBIO OOPATHON MAaTPHUIIBL.
35. Pemienue cuctem JIMHEHHBIX ypaBHEHUH MeTo0M [aycca.

36. MeTobl peleHnst MAaTPMYHBIX YPaBHEHHI.

37. JIunelinple onepalvy HaJl BEKTOPaMH

38. [Ipoeknus BekTopa Ha BekTOop. OpTOHOPMHUPOBAHHAS CUCTEMa KOOPAUHAT
39. CkansipHO€ MpOoU3BEICHNE BEKTOPOB, €TI0 CBOMCTBA U MIPHUIIOKECHUS

40. BexTopHO€ Mpou3Be/IcHNE BEKTOPOB, €r0 CBOMCTBA U NIPHUIIOKECHUS
41.CmemanHoe MpOU3BeIEHHE BEKTOPOB, €0 CBOMCTBA U IPUIOKEHUS

42. Metoa KoOpAMHAT Ha MJIOCKOCTH M €r0 OCHOBHBIE 33J1a4H.

43. [IpsiMast Ha MIIOCKOCTH.

44. B3auMHOE pacroyioKEeHHUE MPSIMBIX Ha MJIOCKOCTU

45. Kpussie Broporo nopsijaka. Imaunc. OKpy>KHOCTh

46. Kpussie BToporo nopsijaka. ['unepoosa

4'7.Kpussle BToporo nopsiaka. [lapaGona

Kpurepum ouenkmu:

Onenka "otiuuno" ("'5") BeICTaBIAETCS CTYACHTaM ITyOOKO U IPOYHO
YCBOUBIIIUM MTPOTPaMMHBIN MaTepual.

Onenka "xopomo" ("4") BeICTaBIISIETCS CTYAEHTaM, KOTOPbIE MOKa3bIBAIOT
TBEpbIC 3HAHUS IPOIPAMMHOT0 MaTepuaa, pelarT 3a/1a4d TPOrpaMMHOTrO
Marepuana.

Ouenka "ynonerBoputesibHO" ("'3") BBICTaBISETCS CTYIEHTaM, KOTOPbIE 3HAIOT
Marepual, HO HE YCBOWJIM JIeTaJIel, IPHU PELIEHUH JI0ITyCKaOT HETOYHOCTH, PEIIA0T
TUIIOBBIE 33Ja4H.

Ouenka "He ynosierBoputesbHO" ("2") BbICTaBIIAETCS CTyI€HTaM, KOTOPbIE HE
3HAIOT 3HAYUTEIBbHON YaCTH MPOrPaMMHOI0 MaTepuaa.

CocraBurenb E.[. depurnazona

(moxrucek)

« » 20 T
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