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[TacriopT GoHIA OIIEHOYHBIX CPEJCTB MO YUCOHOU TUCIUTIIINHE
«MaremaTuka»
1. lensamu ocBoenus muctuILIMHbL «MaTeMaTHKay SBJISIOTCS:

— JIaTh CTYJACHTaM MIPEACTaBICHUE O POIM MATEMATHKU B IIO3HAHUU OKPYXKAIOLIEr0 HAaC MUPA;

— JaTh MHHHMAaJIbHO-JOCTATOYHBIC 3HAHMSA II0 MaTeMaTHKE C TeM, 4TOOBI IMOATOTOBHTh HeoOXommmbld (yHOa-
MEHT ISl JAJIbHEHIEr0 YCBOGHMS CTYJCHTaMH CHEIHAIbHBIX TEXHUUECKHUX JUCIHILINH;

— 00y4HTh CTYyJJEHTOB OCHOBAaM MAaTEMaTHYECKOrO allapara, NCIIOIb3yEeMOro AN PELICHUS] TEOPETHUECKUX U NMIPAKTH-
YeCKHX 3a/1au MpodeccuoHanbHO HallpaBIeHHOCTH;

— copMHUpOBaATh U Pa3BUTh Y CTYJCHTOB HaBBIKH B IPUMEHEHUH METOJOJIOTHH U METOJIOB KOJMYECTBEHHOTO U Kade-
CTBEHHOT'0 aHaJM3a C MCIOJIb30BAaHUEM MAaTEMaTHYECKOTo alapara, BEIYUCIUTEIbHON TEXHHKH, a TAK)KE CaMOCTOSITENb-
HOH paboTHI ¢ y4eOHOI U HAy4YHOM JINTEPaTypoii;

— ¢QopmupoBaHHE y CTYAEHTOB HAy4YHOI'O MaTEeMaTH4YECKOI'O MBIIUICHUS,, YMEHUS NIPUMEHSATh MaTeMaTH4eCKUH
anmapar Ui UCCIeA0BaHUN IPOIECCOB, CBA3AHHBIX C IPOECCUOHAIBHON EATEIbHOCTHIO.

IIpn ureHnu Kypca HEOOXOAWMO, HE YINIyONsAsACh B CKpYIyJE€3HbIE MaTeMaTHYECKHE [OKa3aTeIbCTBA, OPHUECHTH-
pOBaThCsA Ha MPO3PAvyHOCTh T€OMETPHUYECKUX M alIreOpandecKuX MCTOJIKOBAaHMH, KaK CaMHX JIOKAa3aTEeIbCTB Tak U, YTO
MOJKET OBITH 00Jiee BaXKHO, X PE3yIHTATOB.

Bce 310 mpecnenyeT nens He TOIBKO IMOATOTOBHUTH CTYJCHTOB K yCIENTHOM cAade 9K3aMEHOB, HO M MIPOJIEMOHCTPHUPO-
BaTh UM, M HAYYUTb UX TOJIb30BAThCA TAKUM TMOKMM W MOIIHBIM HWHCTPYMEHTOM, KOTOPBIM SIBIISICTCS MaTEMaTHKA.

B cooTtBercTBUM ¢ 0003HAYCHHBIMH nejidMu OCHOBHBIMU 3aJladaMHy, pCHIacMbIMU B paMKaX JAaHHOTI'O Kypca SABJIs-
I0TCA:

1. TeopeTHuecKOe OCBOCHHME CTYIEHTAaMHM OCHOBHBIX IOJIOXKEHUH Kypca «MaTemaTukay;

2. npno6peTeHI/Ie MPaKTUYCCKUX HABBIKOB PCIICHUA THUIIOBBIX 3ajady, CHOCO6CTByIOHII/IX YCBOCHHUIO OCHOBHBIX
MOHATHUNA B MX B3aMMHOU CBsA3H, a TaKXKC 3aJa4, CHOCO6CTByIOHII/IX Pa3BUTHUIO HA4YaJIbHBIX HABBIKOB HAYYHOI'0O HCCIIC-
JIOBAaHUS;

3. COBEPUICHCTBOBAHME JIOTMYECKOTO M aHAJUTHYECKOTO MBIIIJICHUS CTYACHTOB Ul Pa3BUTHS YMCHUS: ITOHUMATh,
aHAJIM3UPOBaTh, CPABHUBATH, OLICHUBATh, BEIOMPATh, IPUMEHATh, pEIIaTh, HHTEPIPETUPOBATH, apIyMEHTUPOBATH, O0BsIC-
HSTb, IPEICTABIATH U T.J.

2. B pe3ynbraTe M3ydeHUs TUCHMIUIMHBI «MaTemMaTukay y 00y4arommxcs JOJKHBI ObITh COPMHUPO-
BaHBI CIICAYIOLINE KOMIIETCHIIUN:

Kareropus
Koa n HauMeHOBaHMe HHAUKATOPA T0CTHIKEHUST YHUBeEP-
(rpynma) Ko n HaumeHoBaHue N
N CAJILHOM KOMIIETEHI[UH
KOMIIETEeH i
YHI/IBepcaHBHBIe KOMIICTCHIMU U UHAUKATOPBI UX JOCTUIKCHHUA
CuctemMHoe 1 VYK-1. Cnocoben ocymectBisath | M/ yicq1.
KPUTHYECKOE [IOUCK, KPUTUYECKUH aHANU3 U Bri6op mHpOPMAIOHHBIX PECYpCOB ISl ITOMCKa WH(POPMALIUU B CO-
MBIIJIICHHUE CHUHTE3 I/IH(I)OpMaL[I/II/I, npume- OTBETCTBHUH C MIOCTABJIEHHON 33,[[21‘16171
HSTH CHCTEMHBINA HOIXO0, IS lyk.13.
peIIeHHs MTOCTaBICHHBIX 3a0a4 | CrucTeMaTm3anus OOHapy:KeHHON HH(pOPMALNH, OIyISHHOH U3 pas-
HBIX UCTOYHHWKOB, B COOTBCTCTBUHU C ’I‘pe6OBaHI/I$IMI/I 1 yCJIOBUSAMMU 3a-
nagyu
Nlyk-16.
Brigasienue JOUAJICKTUYCCKUX U (bopMaano- JIOTUYCCKUX MPOTUBO-
peunii B aHATM3UPYEeMOi HH(POPMAITHH C IIeTIbI0 ONpeAeICHuUs e€ 10C-
TOBCPHOCTH
3. Tlporpamma oleHUBaHUsI KOHTPOJIUPYEMOIH KOMIIETEHIUH:
Konx koHTpOIH-
KonTponupyembie Moayiu, N
Tekymas pyeMou Komie- HanmeHoBaHME OLIEHOYHOTO
pas3ensl (TeMbl) AUCIUTLTHHBI
aTTecTarus TEeHIINH (WU €€ cpencTBa
1 UX HauMEHOBaHIE
YacTH)
Pasnen Nel Jluneiinas aJji- TECTUPOBaHUE
reopa VK-1
Pasnen Ne2 AHaauTHdeckasi
1 reoMeTpus
Pasnen Ne3 BBenenue B Ma-
TeMaTH4YeCKU aHaJIn3
Paznen Ne4 Tuddepennn-
ajJibHOE UCYHUCTIeHUue PYyHK-




Ui OTHOM MepeMeHHOoi

Pa3znen NeS MHTerpuposanue
GyHKUMi 0IHOM MepeMeH-
HOH

Pasznen Neb VK-1 TECTUPOBAHUE
JAudpdepenunanbHOe HCHUC-
JeHne QyHKIUI HECKOJIbKUX
nepemeHHbIX. Juddepenun-
aJIbHbIC YPABHEHUS M PAAbI
Pa3znen Ne’
Anddepennuanbubie ypas-
HEHUS U PAAbI

Paszgen Ne8 UmciioBele ©
(pyHk1HOHANbHBIE PSAABI
Paznen Ne9 KpaTnblie nnre-
rpaJjbl

YK-1 e KoMIUIEKT 3a/1a4,
BOIIPOCHI K DK3aMEHY

IK3aMCH

Pazoen I. Texywuit Konmpono

TecToBble 3a1aHus Nel
o pasnenaMm: BBeneHue B MaTemMaTudeckuii anaan3. UHTerpasbHoe ucumncjienmne
(pyHKIMH OJHOM IEepeMEeHON.
Hucmpyrkyus no svinoanenuro mecma.
Kaoswcooe mecmosoe 3a0anue sapuanma umeem onpeoenennvili NOps0KO8blll HOMep, U3 KOMOo-

PbIX - OOUH BEpHbILL U MPU HEGEPHLIX Omeema. 3a Kadicovlll 6epHblll omeem cmyoeHm noaydaem 1
oann
Kpumepuu oyenusanus:

«omauunoy - 90%-100% npasurvhbvix omeemos,

«xopoutoy- 15%-89% npasunvrvix omeemos,

«yoosnemeopumenvron- 50%-74% npasunvhvix omeemos,

«Hey0081emeopumenbHon- menee 50% npasuibHbix Omeenos.
Bpewms, komopoe omseooumcsi Ha évinoanerue mecma-20 munym.

1. Ilpenen oTHOWmEHHUS TpUpPALICHUs (YHKIUH B TOYKE X K MPHUPAIIECHUIO apryMeHTa, KOT/a
HocjeiHee CTPEMHUTCS K HYJII0 Ha3bIBAeTCH. . .

a) MPOU3BOJHON (pyHKUIHU

0) HeomnpeaeIeHHbIM HHTETPAJIOM

B) MpeaesnoM QyHKIHH

r) TepBOOOpa3HOA
2. Ecmu marepuanbHasi TOUKa JBIOKETCS Mo 3akoHy S(t), To mepBasi Mpou3BOAHAS OT MyTH TI0
BPEMEHHU €CTb. ..

a) yriaoBoi Ko3(pGUIUEHT

0) yckopeHHE IBHKEHUS

B) CKOpPOCTb B JJaHHBIA MOMEHT BPEMECHHU

I') HEeT BEPHOTO OTBETa
3. I'eoMeTpu4eCKnA CMBICI POU3BOIHON COCTOUT B TOM, UTO ...

a) OHa paBHa npeaeny QyHKIUN

0) oHa paBHa Bcera HYIIO

B) OHa paBHA yIJII0BOMY K03()(UILIMEHTY KacaTelbHOM




I') OHa paBHAa MAaKCUMaJIbHOMY 3HAUYCHUIO () YHKIIUH
4. JuddepenmupoBanue — 3T0...

a) BBIUKCJICHUE TIpeIeria

0) BeIUMCIICHHE TPUPAILCHHS (DYHKIHH

B) HaXO0)XKJIEHUE MPOU3BOJIHOMN OT JaHHON (PYHKIINH

I') COCTaBJICHUE YPaBHEHUSI HOPMaJIH

sinx 1
5. Dta popmyia BeIpakaeT X

Xx—0

A) niepBbIil 3aMeYaTeIbHBINA IPEIEN;
b) nepBoobpaznyro
B) yrnoBoii ko3¢ punmeHT kacareabHOR
I') MakcuManbHOMY 3HAYCHHUIO (DYHKITMH
6. YpaBHEHUE KacaTeJIbHOU K IaHHOM JIMHUM B TOYKe M UMeeT BUI. ..
2) Y-Yo=y (x)(x-Xo)
6) Y= Y (x)(x-x0)
B) Y-Yo=X-Xo
r) y=y*x
7. Ilpon3BoaHas MOCTOSIHHOM BEJIMYMHBI PaBHA. ..
a) eIUHHIIE
0) camMoli TTOCTOSTHHOM
B) HE CYILIECTBYET
T) HYJIIO
8. Ilpu BeIUMCIIEHUN TPOU3BOJHON MOCTOSHHBIM MHOKUTENb MOXKHO. . .
a) BO3BOJIUTH B KBajipar
0) BBIHOCHUTBH 32 3HAK MPOU3BOJHOMN
B) HE IPUHUMATh BO BHUMaHHE
T') IPUHSATH 3 HYJb
9. Yckopenue npsMOIIMHEHHOTO IBUKEHUSI PABHO. ..
a) CKOPOCTH OT ITyTU MO BPEMEHU
0) niepBOii MPOU3BOIHOM OT IMYTH 110 BPEMEHH
B) BTOPO NMPOU3BOJIHOM OT MyTH 1O BPEMEHU
T') HYJIIO
10. dyHK1MA BO3pacTaeT Ha 3aJaHHOM IIPOMEXKYTKE, €CIIH. . .
a) mepBasi IPOU3BOIHAS MTOJIOKUTENIbHA
0) BTOpast MpoU3BOAHAS TIOJIOKHUTEIbHA
B) IepBasi IPOU3BOHAS OTPHUIIATEIbHA
I') IepBasi MPOU3BOAHASI paBHA HYIIIO
. 2
11, Haijr; M X+2
Xx—1

a) He cymecTtByeT; 0) 0; B)% ; r)%

o im X
12. Hatitu %3 1 22
X —> ©
a) 1;6) 0; B) -1;r) 0
lim sin5x
13. 16. Haittn X
Xx—>0

a) He cymecTByeT; 0) 0 ;B) o;r) 5



I- 1 1 2X
14. Haitrw; " e

X—>
a)e’;6)e;B) 1 ;r) o

15. Haiiaure npou3BoAHyIO QYHKIUU y:X3+COSX.
a) Y=3x? —sin x 6) y'=x — sin x B)Y=3x>+sinx 1) y=x%n3 +sinx

16. Haiigure npou3BoaHyio GyHKIHKA Y=2X — SiN X.
a) Y= x%— cos x 6) y'=x? —sin x B)Y=2 - COS X r) y'=1 + cos X

17.. Haiizure npousBoanyro Gpynkiun y=2" + 1,

a)y=2"-In2 6)y=x-2""1 B))/:% ry=x-2*t+1

18. HaiiguTte npou3BoaHy0 QYHKIUHU Y= 2%+ 3x°,

a) y=e* + 3x 6) y'=-xe* + 9x? B) y=-e* +9x? ) y=-e*1 +0x°,
19. Haiire npomsBoxayio Gynkimn y=e2* — In(3x — 5)
3 1 3
a) y=2¢"- 6) y=2e"- —— — B) y'=e* -
)Y 3x-5 )Y 3(3x-5) )Y 3x-5
1
2x
T —=e -
Y 3(3x—5)

20. Bropas npousoanas y" (X) dynkimu Y(X)=4 X*-2X ©MeeT BU/

a)y'=4; 6)y"=8; B)Y'=6; ny'=7

21.®yukius F HaszpiBaeTcst nepBooOpa3Hoi aist GyHkiuu T Ha HEKOTOPOM MPOMEKYTKE, SCIH IS
BCEX X U3 3TOr0 MPOMEXKYTKA CYIIECTBYET POU3BOIHAS
Fl(x), pasnas f(x), t.e. F(x)=f(x) aro0...
a) hopmyna Herorona-Jleitouuna
0) nuddepenuan GyHKIUN
B) nepBooOpasHas st pyHkuun f
T') IPOU3BOJIHAS B TOUKE
22. MHOXecTBO NepBOOOPA3HBIX Ui AaHHOH (QyHkumu f(X) Ha3piBaeTcs. ..
a) pyHkuuen
0) HeonpeeIeHHBIM UHTETpajloM
B) IMOCTOSTHHBIM MHOXKHTEIIEM
I') YaCTHON MPOU3BOJHOM
23. Onepanys Hax0K/ICHNs HEOIIPEAEIIEHHOIO NHTErpajla Ha3bIBAETCA. . .
a) muddepeHnrpoBaHueM QyHKIHH
0) npeobpazoBaHueM (YHKIIHH
B) MHTETPUPOBaHUEM (PYHKIIUU
') HET BEPHOI'O OTBETA
24. HenocpeICTBEHHOE MHTETPUPOBAHUE, METO/I ITOICTAHOBKH, HHTETPUPOBAHHE MO YACTAM 3TO. ..
a) METO/BI HAXOXKICHUS TIPOU3BOTHOM
0) MeTO/1bl UHTETPUPOBAHUS
B) METOJIbI penieHus 3aaaun Komm
T') BCE OTBETHI BEPHBI
25. IIpon3BoHast OT HEONPEAEIICHHOIO HHTETpaJla PaBHa. ..
a) MOJBIHTETPATILHON (PYHKIIUU



0) MOCTOSTHHOW MHTETPUPOBAHMS
B) MEPEMEHHOM MHTETPUPOBAHUS
r) mo0oi hyHKIHNH
26. HeonpeneneHHbIi HHTETpa OT alredpanyecKoil CyMMBI IBYX MJIM HECKOJIBKUX (DYHKIIHI paBeH. ..
a) MPOU3BEACHHUIO UHTETPAIOB ATUX (DYHKIUH
0) pa3sHOCTH ATUX (PYHKITHIA
B) are0Opanvecko CyMMe UX WHTErPajioB
') MHTETPaTy YaCTHOTO 3TUX (YHKIHN
27. OnpeneneHHblid MHTErpall BEIYUCIAIOT 10 opMmyIie. ..

a) [ f(x)dx=F(a)-F(b)

6) [ f(x)dx=F(b)-F(a)

B) f(x)dx=F(a)+F(b)

r)

28. OnpeneneHHblil UHTErpaji ¢ OIMHAKOBBIMU MPEEIaMU PaBEH. . .
a) CIIMHMIIC
0) 0ECKOHEUHOCTH
B) HYJIIO
') YKa3aHHOMY TMPEIeTy
29. Ilpu nepemMeHe MECTaMu BEPXHEro U HUXKHEIro IPEeesiOB MHTETPUPOBAHUS ONpPEAEICHHbIM HHTe-
rpai...
a) OCTaeTCsl MPEKHUM
0) MEHsSIET 3HaK
B) YBEJIMYMBAETCS B JIBA pasa
T) paBeH HYJIIO0
30. OnpeneneHHbIi MHTErpasl UCIOJIb3YeTCs IPU BEIYUCICHHH. . .
a) MJIoLaAeH MIocKuX Guryp
6) 00BbEMOB TeJ BpallleHUs
B) MPOIIEHHOTO MMYTH
I') BCEX NEPEUNCIICHHBIX 3JIEMEHTOB
31. ®opmyna Herorona-JleiiOHuia

a) T f (t)dt = F(b) - F(a)

f(x)dx=F(a)

|
|
|
|

6) f f (t)dt = F(a) — F(b)
B) T f(t)dt=F(a) - F(b) + fi

b
r) [ f(t)dt=F(b)-F(a)+f
32. Beruuciienue myTH, IpOrUIEHHOTO MaTepHATbHOU TOYKON MPOU3BOAUTCS TI0 (popmyIie:

a) S:J%f(t)dt

6) S =j f (t)dt



B) szjf(t)dt

r) sszuo

33. Eciu kpuBOJIMHEWHAs Tpanenus, orpannueHnas auaueit y = f(X) >0 u npsimeivu y=0, Xx=a, X=Db,
BpalllaeTcsi BOKPYT OCH X, TO 00bEM BpallleHUs BbIYHUCISETCS MO0 (hopMylie

b

a) V=7Z'J.y2dX
Z

6) vzﬂszdx

B) V:ﬂjyzdx
b

r) V:ﬂJ.XZdX
b

34. Eciu y = f(X)(f (x) >0), To ruromaap KpUBOJIMHEHHOW TPACIIMK, OTPAHHYCHHOMN 3TOW JINHUCH,
ABYMsI IPSIMBIMU X=a u X=b 1 oTpe3kom ocu adcimcec a <X < b, BerauciseTcs no popmyiie

a) S :j. f (x)dx
06) S =j‘ f (x)dx
B) S= j f (x)dx

ry S= f(x)idx

35. Ykaxute nepsoobpazuyo pynkmun f (X) =3x* —sin x

a) F(x)=x®—cosx
2

6) F(x) :X?—sin X

B) F(X)=x?+cosx
r) F(X)=2-cosx

2
36.0mnpeneneHHblii HHTErpal J.4X3dx paBeH
1
a) 36;0)17; B)16; 1)15
37.11nomans KpUBOJIMHEHHON Tpaneuun, OrpaHiYeHHON JIMHUAMU Y=4 — X, y=0 omnpexesnsercs UHTe-
rpajioM

a) j-(4—x2)dx;6) j‘(4—x2)dx;B) i(4—x2)dx; r) i(4—x2)dx

dx
N3X+2

38. B pesynprare moacraHoBku t = 3X + 2 mHTETpa I MIPUBOJUTCS K BUILY



gy L[t oty ot
R NGREUNIRE RN

39.0mnpeneneHHbl HHTErpas I3X2dx paBeH
2
a)l9; 0)18; B)3S; 1)27
40. MHOXecTBO Bcex TepBooOpasHbeX ¢pyHkimu Y=5X* umeer Bun
a) x*;6)5x>+C ;B) xX’+C ;r)5x*+C

TecToBbIe 3aganus Ne2
no pazzaenam: AuddepeHunanbHoe HCHUCTeHNEe PYHKIIUI HECKOJIbKHUX MepeMeHHbIX.
JAunddepenunaibubie ypaBHEeHUS U PSAAbI.
Hucempykyus no gulnoanenuio mecma:
Kasicooe mecmosoe 3a0anue eapuanma umeem onpeoeyieHHbvlli NOPAOKO8blll HoMep, U3 KOMOo-
DbIX - OOUH GEPHbILL U MPU HEBEPHBIX OMEEma.
Kpumepuu oyenusanus:

«omauunoy - 90%-100% npasurvrbvix omeemos,

«xopouion- 15%-89% npasurvrvix omeemos,

«yoosremeopumenvron- 50%-74% npasunvhvix omeemos,

«Hey0081emeopumenbHon- menee 50% npasuivbHvix 0meemos.
Bpewms, komopoe omsooumcsi Ha évinoaneHue mecma-20 munym.

1. YpaBHeHuUe, CBsI3bIBAIOLIEE IEPEMEHHYIO, HCKOMYIO (DYHKIIHIO, €€ POU3BOAHYIO (WK JuddepeH-
[uaJ aprymenTa u qudepeHnuan GyHKINN) Ha3bIBaeTCs

a) JuddepeHnnaabHbIM

6) WurerpanbHbBIM

B) Jlorapupmuueckum

r) IlokazaTenbHbIM
2. O6umMm pemeHreM AuddepeHnnanbHOro ypaBHEeHHsI IEPBOTo MOPsIKa Ha3bIBaeTCs (DyHKIMS:

a) y=¢(x,C)

0) y=0(x)
B) y=Ngp(x)
r) y=C’p(x)
3. qaCTHHM peI_HCHI/IeM ypaBHeHI/IH F(X, y, y') = O Ha3bIBACTCA pemeHI/Ie:
a) Yy=0¢(x,C,)
6) y=0(x)
B) y=C,0(X)

2

r) Yy =Cop(x")
4. Ecmu muddepeHmanbHoe ypaBHEHNE COAEPIKUT MPOU3BOAHYIO MU U depeHIna He BhIIe BTO-
pOro TOpsIIKa, TO OHO HA3bIBACTCS:

a) JuddepeHunaabHbIM ypaBHEHHEM BTOPOrO HOPsiIKa

6) uddepennuanbHbIM ypaBHEHHEM MIEPBOTO MOPSIIKA

B) [uddepennmanbHbiM ypaBHEHUEM TPETHETO MOPSIKA

r) Her BepHoro orBeta
5. O0umMm peurenreM aupHepeHInaIbHOTO ypaBHEHHU BTOPOTO TOPsIIKa Ha3bIBaeTCs (PYHKIHUS:

a) y=¢(x,C,C,) orx

0) y=¢(x,C,) orx

B) y=p(xC,) orx

r) y=¢*(x,C,)orx



6 . XapakTeprcTuuecKoe ypaBHeHue nuddepenuuanbaoro y' —5y’ + 6y =0 umeer Buj
a) -bk+6=0
6) k?-5k+6=0
B) k+6=0
r) k?-5k=0
7. Metopn perienust nanHoro ypasaenus g(y)dy+f(x)dx=0...
a) METOJI pa3/ieIeHusl IEPEMEHHBIX
0) METO/1 C MOCTOSTHHBIMU KO3 (DUIIEHTaMH;
B) METO/I IapaMeTPOB;
') METOJ] COCTaBJICHHS XaPaKTEPUCTHYCCKOTO YPaBHEHHS
8. ludbdeperimansroe ypasHernue C0S ydx —x°dy = 0 B pe3ysbTaTe pasaelIeHns MEPEMEHHBIX CBO-
JMTHCS K YPABHEHHIO
dy 5) dx _ dy D cos ydx _

2

a) cos ydx — x*dy 6) d_>2<= : :
X cos™ y X Ccos™ y X
9.06umM pemeHreM aAudQepeHInanbHOT0 ypaBHEHUS Ha3bIBAeTCA ...
a) UHTETPaJ, COJEPKAIIUI MPOU3BOIBHYIO MOCTOSTHHYIO C
0) uHTErpan ,coAepKaluil KOHKpeTHOe 3HaueHue C
B) 3HaUCHHE OTIPE/ICTICHHOTO HHTETpajia
I')UHTErpajgbHast TMHUA AU} epeHInanbHOro ypaBHEeHHs
10. Crenenbto nuddepeHmanbHOro ypaBHEHUS HA3bIBACTCS
a) MOKa3aTellb CTENeHU POU3BOIHON UCKOMOM (YHKIMH, C KOTOPBIM 3Ta POU3BOIHASL BXOAUT B JIaH-
HOE YpaBHEHHE;
0) HauOOoJIbIIIAsT CTENICHb BBIPAKCHHUS,
B) CyMMa ITOKa3aTesiei MpOu3BOIHbIX;
I') CyMMa MOKa3aTesel BbIpaXKeHUs
11. YactHpM pemeHreM audQepeHnaibHOro ypaBHEHUS Ha3bIBACTCA ...
a) HHTerpaJ, cojepxaluil KoHKpeTHoe 3HayeHue C
0) uHTEerpa, coJepKaliil Mpou3BoJIbHYIO MOCTOSIHHYIO C
B) 3HaUEHHE OINPE/IETICHHOT0 HHTerpaja
I)UHTErpajgbHas JUHUA AMPPepeHInanbHOro ypaBHEHUS
12. JIng HaxoX1€HUs 4aCTHOTO perieHus quddepeHaibHoro ypaBHeHus, He00X0AUMO ...
a) 3HaHUE HA4YaJIbHbBIX YCIOBUM;
0) 3HaHUE NPeEIOB UHTETPUPOBAHHUS
B) 3HAHHME METO/I0B pelieHus nuddepeHInalIbHbIX YpaBHEHU N
T')3HaHHE METOJIOB MHTETPUPOBaHHUS
13. Iudpdepenumansroe ypasrenne Buaa Y +P(X)=Q(X) HasbiBaeTcs . ..
a) TMHEHHBIM
0) KBaJpaTHBIM
B) MapaMeTpUYECKUM
') ypaBHEHHUEM C OJTHOM MepeMeHHON
14. YpaBHeHue Buaa Yi+py +QY=F(X) Ha3biBaeTcH ...
a) TMHEHHBIM YpaBHEHHUEM BTOPOTO MOPSAIKA C TOCTOSIHHBIMUA KO3 PHUIIMEHTaMU
0) mapaMeTpHYECKUM ypaBHEHHEM BTOPOTO MOPSA/IKA C MOCTOSIHHBIMU KO3 PHUIIMEHTaMH
B) OTHOPOJHBIM yPaBHEHHEM BTOPOTO TTOPSIIKA
r) OMKBaIpaTHBIM YpaBHEHUEM
15. OO6uwmit BUA peleHust ypaBHEHUs \ +PY/+QY=0 IIPH YCJIOBHMHM K1, K2 — JEHCTBUTEIbHBIE KOPHU
XapaKTEPUCTUYECKOTO YPaBHEHHUS. . .
a) y=C1ek1X + Czekzx
0) y:C19k1X
B) Y= Czekzx
F) y:C1+C2

dy



dy

16. IuddepennmanpHoe ypaBHEHUE = 2dX B pe3ynbTare pa3aeieHus IePeMEHHBIX CBOIUTHCS K

YPaBHCHHIO

a) ydx = x*dy

o &Y
X y

5 Y2
y-3

T) ﬂ =2
dx

17. Xapakrepucruueckoe ypaBHeHue nudpdpepenuuansioro y' — 6y’ +13y =0 umeer Bua
a) k?-6k+13=0
6) k*-6k=0
B) k?+13=0
r) 6k+13=0
18. VpaBHenue Buna y" — py’ + qy = 0 siBisiercs ...
a) HEOTHOPOIHBIM
0) OTHOPOAHBIM
B) MapaMeTPUYCCKUM
') ypaBHEHHUEM C OJIHOM IepeMeHHON
19. luddepennnanbHpie ypaBHEHUSI BTOPOTO MOPSIKA PEIIAIOTCS METOIOM
a) OJTHOKPAaTHOI'O UHTEIPUPOBAHMSI
0) IBYKpaTHBIM HHTETPUPOBAHUEM
B) OTHOKpATHBIM U depeHIINPOBAHUEM
T') ABYKpaTHBIM Tu(depeHInpoBaHEM

1
20. Xapakrepuctuieckoe ypaBHeHue audppepernuansHoro y' —y' + 2 y =0 umeer Bua

a) —k+E:0
4

6) k2+1:0
4

Pazoen I\. Komnnexm 3a0anuii 0nsa ykzamena
Teopernyeckas 4acTb

1.Marpuusl. Onepanuu Haja MaTpuliaMy. TpaHCIIOHUPOBAHUE MATPHLL.
2. Onpenenurenu 2-ro NOpsiKa. PemeHre cucTeMsl IBYX YpaBHEHUH ¢ IBYMSI HEU3BECTHBIMH METO-
nom Kpamepa.
3. Onpenenurenu 3-ro MOPsIIKA, N-MEPHOTO NOPsi/IKa. Pemmenne cucteMsl Tpéx ypaBHEHHI ¢ Tpemst
HEU3BECTHBIMU MeToa0M Kpamepa.
4. CpoiicTBa onpenenuTesnei.
5. OOparHas MaTpuLa U €€ HaXOXKICHUE C TOMOILBIO Alj.
6.Munop k-oro mopsiaka. Panr MaTpuIsL.
7. Paznuunble GOpMBI 3aIMCH CUCTEMBI IMHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kamnemmm.
8.Penrenune cucTeMbl ypaBHEHUH ¢ TIOMOIIBIO0 OOPAaTHON MaTPHIIBL.
9. PaccTosHue Mexy AByMs Todkamu. JleneHne oTpe3ka B JAHHOM OTHOILEHUHU. YTOJ MEX]Y BEK-
TOPaMHU.
10. Onepanuu Haja BekTopamu. CKalsipHOe, BEKTOPHOE, CMEIIaHHOE IPOU3BEIEHUE BEKTOPOB.
11. TIpsimas Ha MIOCKOCTH, pa3INYHbIE BUABI YpPaBHEHUS IPSIMON.
12. VYron mexay IByMsl IPSIMBIMH. Y CIIOBHSI IEPIIEHAUKYISAPHOCTH U APAIIIbHOCTH MPSMBIX.
13. PaccTostHHE OT TOYKH J0 TIPSMOiA.
14. Kpussle 2-ro nopsaka. OKpyKHOCTb, 3JUIHIIC, TUTIepOoIa, mapaboa.



15. YpaBHeHne miockocTH B mpocTpaHcTBe. OOIee ypaBHEHUE, YPaBHEHHE TIJIOCKOCTH B OTpE3Kax.
HopmupoBaHHOe ypaBHEHHE TUIOCKOCTH.

16. PaccrosHrE OT TOYKH OO IUIOCKOCTH.

17. IlpsiMast B MpOCTPAHCTBE, Pa3INYHbIC YPAaBHEHUS MIPSIMOM B IPOCTPAHCTBE.

18.Yron Mexy IByMs MPSIMBIMH B IIPOCTPAHCTBE. Y CIIOBHSI IapAJUIEIbHOCTH U NEPIEHAUKYIAPHOCTH
IPSMBIX.

19. IInockocTh U mpsiMasi B IPOCTPAHCTBE, Yroji MEXAy HUMHU. Y CJIOBUS MapajlIeIbHOCTH U HepIeH-
TUKYJISIPHOCTH TMPSIMOU U TIJIOCKOCTH.

20.MHuoxectBa. JlelicTBuTenbHbIe Yrcia. YncaoBble MpoMexyTKu. OKpEeCTHOCTh TOUKH.

21. Ilonstue ¢pynknuu ['paduk Gyakuuu. CriocoOwr 3amanus (GpyHKIuA. OCHOBHBIE XapaKTEPUCTHKU
¢bynkuuit. O6parnas pynkuus. CrnoxxHas QyHKIH. DIeMeHTapHble QYHKIUU U UX TPadUKH.

22. Yucnosas nocnenoparenbHOCTh. [Ipenen uncnoBoit nocienoBatensHocT. [IpenensHelii nepexon B
HepaBeHCTBax. [Ipeen MOHOTOHHOM YHCIIOBOM ITOCIIEI0BATENLHOCTH. YKcIo €.

23. Tlpenen ¢byHKIMU B TOUYKE U B OeckoHEUHOCTH. OHOCTOPOHHUE Tpeenbl. beckoHewHOo OobImast
byHKIHS.

24. beckoneuHo Mainble ¢pyHKuuU. OmnpenesieHust 1 OCHOBHbIE TeopeMbl. CBs3b Mexay QyHKIuei, eé
npeaenoM u 0eckoHeuyHO Maioil (yHkuuei. OcCHOBHBIE TeOpeMbl O mpenenax. [Ipu3Haku cymiecTBoBa-
Hus npenesnnoB. [lepBrlit 3amedarenbHbIA penes. Bropoii 3amedaTenbHbli npees.

25. CpaBHeHHEe 0ECKOHEYHO MaJbIX (PYHKIMK DKBHBAJICHTHBIE OCCKOHEYHO MaJible ()YHKIIMA M OCHOB-
HbI€ TeopeMbl 0 HUX. [IpuMeHeHne SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX (PYHKIUI.

26. HenpepoiBHOCTH (hyHKIIMH B TOUKe. HenpeprlBHOCT (DyHKIIMK B MHTEpBAJiC U HA OTpe3ke. TOUYKu
paspbiBa GYHKIMH M UX Kiaccuukanus OCHOBHBIE T€OpEMbl O HEMpepbIBHBIX (yHKUMAX. Henpepsis-
HOCTB 3JIEMEHTapHbIX QyHKIMi. CBOHCTBa (DYHKIMH, HETIPEPHIBHON Ha OTPE3KE.

27. IlpousBonHas (GpyHKIMHU. 3a1a4M, NIPUBOJAIINE K HOHATHUIO TPOU3BOIHOM. Onpenenenne npou3Boa-
HOW, €€ MEXaHMYECKUH M T€OMETPUYECKUN CMBICI. YPAaBHEHUE KacaTEIbHONM M HOPMaIM K KPUBOM.
CBs3p MEXy HENpPEPHIBHOCTBIO U JubdepeHuupyeMocTbio ¢pyHKkuuu. [Ipons3BoaHas cymMMbl, pa3HO-
CTH, IPOU3BeIeHUs U yacTHOro ¢yHkiuil. [TponsBogHas cinoxHoil u o6patHoil pynkuuu. [Ipousson-
HbI€ OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMH. Tabnuna npon3BoaHbIX.

28. lnddepenmpoBanre HESIBHBIX U TapaMETPUUECKH 3aaHHbIX (QyHKImiA. Jlorapudmmaeckoe mud-
dbepeHuupoBaHue.

29 Ipou3BoHbBIE BBICHINX MOPSAKOB SIBHO 33AaHHONW (YHKINU. MeXaHHUECKUI CMBICI TPOU3BOTHON
BTOpOro nopsjaka. [Ipon3BoiHbIe BBICIINX MOPSIKOB (QYHKIUH 3a/laHHBIX HESIBHO U TapaMeTPUUYECKH.
30. duddepenuman pynkmun. ['eomerpudecknii cmbicn nuddepennnana Gpyaxmun. OCHOBHBIE Te€O-
pemsl o nupdepennnanax. Tabnuna nuddepenunanos. [pumenenne quddepenimana Kk npuOIMKEH-
HBIM BBIYHUCICHUSIM. J{uddepeHnnansl BBICIINX TOPSIKOB.

31. Hexoropsle Teopembl o auddepeHuupyembix ¢yHkusax. [IpaBuna Jlonurans. Bo3spacranue u
yObiBaHue (yHkuuid. Makcumym U MUHMMYM QyHKumid. Hanbonbliee n HauMeHbllee 3HAuYEHUE
¢byHkunu Ha oTpeske. Boimykiocts rpaduka Gynkuun. Touku nepern6a. Acumnrora rpadpuka QyHk-
nuu. O0mias cxema uccineoBaHust GyHKIMH U IOCTPOSCHUE rpaduka.

32. ITonatue HeompenereHHOro MHTerpaiga. CBONCTBa HEONpPEAENICHHOro MHTerpaia. Tabmuma
OCHOBHBIX HEONPEIEIEHHBIX NHTErPATIOB.

33.  OcHOBHBIE METO/BI HHTEIPUPOBaHUS MeTo ] HEOCPEACTBEHHOI0 MHTErpupoBanus. MHTerpupo-

BAHME MOJICTAHOBKOMW U IO YaCTSM.

34.  Tlonsatue 0 panuoHANBHBIX QYHKIUAX VHTerpupoBaHue MPOCTEHIINX PallMOHAIBHBIX JIPOOeH.

WuTerpupoBanne palioOHAIbHBIX APOOEH.

35. WHTerpupoBanie TpUrOHOMETPUUECKUX (YHKIMN. YHUBepcalbHas TPUTOHOMETpUYECKas MO/~

cTaHoBKa. Mcronp30BaHue TPUTOHOMETPUYECKUX TPE0Opa30BaHUH.

36.  MuterpupoBaHMEe HppalMOHATIBHBIX (QYHKIMHA. KBaapaTuuHble nppaoHaqIbHOCTH. TpUTOHO-

MeTpuuecKas nojcraHoBka. MiHrerpupoBanue quddepeHnuaabrHoro OnHoma.

37. OnpenenéHHblii UHTErpall Kak Mpeaen HHTErpajbHoil cyMMbl. ['eomeTpuueckuil u Gpu3nuecKuit

cMbIcn omnpereneHHoro narerpana ®opmyna Herorona-Jleitoaua. OCHOBHBIE CBOWCTBA OMpeEEIEH-
HOT'0 MHTErpasia.

38. Beruncnenve onpenenéHHoOro uHrerpaia. MIHTerpupoBanue MoACTAHOBKOM M 1O 4dacTaMm. MH-
TErpUpOBaHKE YETHBIX U HEYETHBIX (YHKIIMHA B CHMMETPUYHBIX IIpeesnax.



39. HNHuTerpan ¢ 6€CKOHEUYHBIM MPOMEKYTKOM MHTEIPUPOBaHUS (HECOOCTBEHHBI MHTErpan 1- po-
na). Marerpan ot pa3pbiBHON QyHKIMH (HecoOcTBeHHBIN nnTerpan ll- poga).

40. T'eomerpuueckue u (pU3MYECKHE MPUIIOKEHUS ONpPENeNEHHOro MHTerpana. Beuucinenue mio-
manei miockux (uryp, AIUHA AYTU MJIOCKOW KPUBOHM, 00BEM Tera, IIIOMAAH MOBEPXHOCTH Bpallle-
HUs. MexaHndeckue NpuIoKEeHUs ONpeeIEHHOr0 MHTerpaa.

41.  ®ynkuuu AByXx nepemensbix. [penen pynknun. HenpepblBHOCTS PYHKIINH IBYX MEPEMEH-
HbIX. CBOMCTBA ()YHKIIHMI, HETIPEPHIBHBIX B OTPAHUYCHHOW 3aMKHYTOM 00J1acTH.

42.  YacTHble IPOU3BOIHBIC IEPBOTO MOPSIKA U UX TEOMETPHUIECKOE UCTOIKOBaHUE. YacTHBIE Mpo-
W3BOJIHBIC BBICIIUX TOpsakoB. Juddepennupyemocts u noaubii quddepennnan Gynakmuu. [Ipume-
HEeHMeE MoJIHOro JuddepeHiuana K NpuoImKEHHbIM BhIYUCIeHUAM. [luddepeHnmans! BEICIINX TOPs-
koB. [IpousBoanHas crnoxuoit pyHkuuu. MaBapuanTHOCTh (hopMbl otHOTO nuddepenimana. Judde-
peHuupoBaHue HessBHOW QyHkuuu. KacarenabHas IIOCKOCTh M HOpMaJlb K IIOBEPXHOCTH.

43.  DxcrpemyM (QYHKLIMHU ABYX NepeMeHHbIX. HeoOXoanMble U JOCTaTOYHBIE YCIOBUS IKCTPEMY-
Mma. Haubouspliee u HanMeHbIlee 3HaueHHe (PYHKIMK B 3aMKHYTOH 001acTH.

44, [Tonsitue HeomnpeneneHHoro uurerpana. CBoiCTBa HeonpeAeIeHHOTo nHTerpaia. Tabnuna oc-
HOBHBIX HEONPeeNEHHBIX HHTETPAJIOB.

45.  OcHOBHbIE METO/Ibl UHTEIPUPOBAHUS MeTo/1 HENOCPEACTBEHHOIO UHTErprupoBanus. HTerpupo-
BaHUE [10JICTAHOBKOM U IO YacCTsIM.

46. [TonsTHEe O panMoHANBHBIX QYHKIUIX VHTErpupoBaHue MPOCTEHIINX PAMOHAIBHBIX IPOOCH.
WuTerpupoBaHue palMoHaIbHBIX JpOOEH.

47.  VHaTerpupoBaHWE TPUTOHOMETPUYECKUX (DYHKIHMA. YHUBEpCaNbHas TPUTOHOMETPHUYECKAs! TIOI-
cTaHoBKa. Vcnonb30BaHue TPUTOHOMETPUUECKUX IIPEe0OpPa30BaHUIA.

48. WuTerpupoBanye UppalMoOHaIbHbIX QyHKUMNA. KBagpaTtuuHble UppalnvoHaJIbHOCTH. TpuroHo-
MeTpuyecKas nojcraHoBka. MHTerpupoBanue quddepeHnuaabHoro OuHoMa.

49. OnpenenéHHblil HHTErpall KaK Mpeaen UHTErpaabHOM cyMMBL. ['eomeTpruueckuil U Gpusndeckuii
cMbIc onpezaeneHHoro unrerpaina ®opmyna Herotona-Jleiionuna. OCHOBHbIE CBOWCTBA OINpeNeNEH-
HOT'0 MHTErpasia.

50.  Beluucnenue omnpenenéHHoro uHTerpaiga. MHTerpupoBanne MoJCTaHOBKOW M 1o vacTsaMm. MH-
TErpUpOBaHNE YETHBIX U HEUETHBIX (YHKIUI B CUMMETPUYHBIX IIpesiesax.

51.  Huterpan ¢ GECKOHEYHBIM MPOMEKYTKOM MHTEIpUpOBaHMs (HECOOCTBEHHBIH MHTErpai 1- po-
na). Iarerpain ot pa3pbiBHONM QyHKIMM (HecoOCTBEeHHBIN uHTErpai |- poxa).

52.  T'eomerpuueckue M (U3NUYECKHUE MPUIOKEHHS ONPENeNEHHOr0 MHTEerpana. Beluncinenue mio-
maae iockux Quryp, JJIMHA YTU TUIOCKOW KpUBOM, 00BEM Tea, IUIONIA M MOBEPXHOCTH Bpallle-
HUs. MexaHndeckue NpUIOKEHNs ONPEEIEHHOTO HHTErpasa.

53.  JIBoitHoit mHTeTpain. ['eomerpuyeckuii M pU3MYECKHA CMBICI ABOHHOTO MHTEeTpaia. OCHOBHBIE
CBOICTBa JBOWHOIO MHTErpana BelunciieHue NBOMHOIO MHTErpaja B JAEKapTOBBIX U IMOJSPHBIX KOOP-
nuHarax. [IpuioxkeHnne 1BOMHOTO MHTErpaa.

54.  TpoiiHo#l mHTerpaji, BeIYMCICHUE TPOWHOIO MHTErpajia B JEKapTOBBIX KOOpJIMHATaX. 3aMeHa
MIEPEMEHHBIX B TPOWHOM MHTErpasie. Bolunciienue TpoHHOTO MHTErpana B HWJIMHAPUYECKUX U chepu-
4yeckux KoopauHatax IIpunoskenue TpoiiHOro uHTErpana.

95. Kpusonuneitnsiit unterpain | poaa. Beruucienue kpuBonuHeitHoro uHrerpana | pona. Hexoro-
pble PUIIOKEHUS] KPUBOJIMHEHHOT0 HHTEerpana | poaa.
56. Kpusonunelinsiii unrerpan Il pona. Beruucnenue kpuBosiunelinoro uarerpania Il poga. @opmy-

na Octporpajackoro-I'puna. YcioBusi He3aBUCUMOCTH KpUBOJMHEWHoro uHTerpana |l poxa ot myru
uHTerpupoBanus. Hexkotopsle npuioxeHus: KpuBoiauHeiHoro unterpana Il pona.

57.  TloBepxHocTHblii uHTErpan | poga. Beruncnenue nosepxnoctHoro uHrerpana | poga. Hekoro-
phle IPUIIOKEHUS TOBEPXHOCTHOTO UHTErpaia | poxa.

58.  IlosepxuoctHblil unterpan Il pona. Beruncnenne nosepxHoctHoro unrerpana |l poga. ®opmy-
na Octporpanckoro-I'aycca @opmyna Crokca. HekoTopsie mpuiokeHUs MOBEPXHOCTHOTO WHTErpaja
Il pona.

59. Yucnossle psaasl. Psa reomerpudeckoii nmporpeccu. Heo0xoaumbiii mpu3Hak cXOAMMOCTH Y-

CIIOBOTO psija.



60.  JlocTarouHble MPU3HAKH CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PsiOB. [IpHU3HaKu CpaBHEHHS PSIIOB.
[Mpusnak [lanam6epa. Pagukansueiii npusnak Komm. MaTerpansubiii npusnak Kamm. O600mEHHBIH
FapMOHUYECKUH PSI.

61. 3Hakouepenyromuecs 1 3HakornepeMeHHbie psiabl. [Ipusnak Jleioauma. OOmui 10CTaTOYHBIH
MPHU3HAK CXOJUMOCTH, 3HAKOIICPEMEHHBIX PSIOB. AOCOIIOTHAS U YCIOBHASI CXOIMMOCTH YHCIIOBBIX Psi-
noB. CBoiicTBa aOCOIIOTHO CXOISAIIUXCS PSIOB.

62.  ®dynkuuoHasbHbIE psAAbl. OCHOBHBIE TOHSATHSI.

63.  CxomuMocCTh CTeneHHbIX psnaoB Teopema AGens MHTEpBan U paguyc CXOAMMOCTH CTEIIEHHOTO
psana. CBOMCTBA CTEIIEHHBIX PAIOB.

64. Paznoxenue ¢pyHkuum B crenennbie psaapl. Psaapl Telimopa u Makiopena. Pa3noxeHne HeKoTo-
pBIX drieMeHTapHbIX QyHKIMA B pag Teitnopa (Makiopena).

65. Psaner @ypee Ilepuomanueckue (ynkmuu. [lepuoamueckue mporecchl. TpUTOHOMETPUUYSCKUN
psan Pypee.

66. Paznoxenune B psang @ypwe 2I1-nepuonnueckuii Gpynkumii. Teopema Qupuxie. PaznoxeHue B

psan Oypbe yeTHBIX U HEU€THBIX (QyHKIMH. Pasnoxenue B psn @ypbe QpyHKIUI MPOU3BOIBHOTO TIe-
puoza.
67.  OOmwme cBeaeHus o qUQPepeHINATBHBIX YpaBHEHUAX. 3a1auu, mpuBosmue K J1Y.
68. JY nepBoro nopsjaka. YpaBHeHus ¢ pazaenstomumucsa nepeMmeHHsiMu. OpHopoausie 1Y Jlu-
HeiHbIe ypaBHEHUs. YpaBHeHHs bepHymum. YpaBHeHHe B NOJHBIX nuddepennuanax. MaTerpupyro-
LA MHOYKUTED.
69. JY BpICHIMX NOPSAAKOB. YpaBHEHUs, NONYCKAKOIIAE NOHMXKEHHE rnopsaka. Jluneineie Y
BBICIIUX NOPsAKOB. JInHelHble ogHopoaHbie Y BTOporo nopsaka. Jluneitnoie ognopoansie Y n-ro
MOPSIAKA.
70. WuterpupoBanue 1Y BTOporo nopsijika ¢ mocTossHHbIMU ko3¢ ¢uientamu. MHTerpupoBanue
JIOJ1Y BTOpOTO MOpsiAKa C MOCTOSIHHBIME Kodddurmentamu. Marerpuposanne JIOAY n-ro mopsiaxa ¢
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.
71. JIuneiinsie Heognopoausie Y. Ctpykrypa obmero pemenns JIH/Y Broporo mopsaka Meron
BapHalMM IPOU3BOJIbHBIX NOCTOSHHBIX. MHTerpupoBanue JIH/Y BTrOporo nopsiaka ¢ nocTOSSHHbIMU
ko3¢ dULIMEeHTaMH U ITPaBOW YacThio crienuanbHoro Buaa Murerpuposanue JIHAY n-ro nopsaka (m >
2) ¢ MOCTOSTHHBIME KO3 (GHUIIEHTaMH U TPABOM YaCThIO CIICIIUAIBHOTO BH/IA.
72, Cucrema 1Y. UHTerpupoBanue HOpMaibHbIX cucteM. Cuctemsl TUHEHHBIX Y ¢ MOCTOSAHHBI-
MU K03 pumenTaMmu
IIpakTHyeckas yacThb
1)Pewtump cucmemul TUHEHHBIX YPAGHEHUIL C HOMOW{bIO Onpedeumeeil.
X+y+2z=4 2x+3y+z=1 4x+3y+z=3 2X+y+3z2=7
2X—-y+3z=9 3X+y—-2z=-2 <3x+2y+2z=5 x—3y—2z=0
2x+3y—-z=-3 |4x+5y+3z=5 |2X—y—-2z=-1 |2x+5y+3z=3
X+2y+3z=1

2x -3y —2z=3
3Xx—5y+z=0

X —3X, =X, =3
2)Pewuums cucmemol auneinvlx ypasnenuii. memooom I'aycea. |5y a4y _y — o
1 2 3

2X + X, + %X, =5

2% + X, — 2%, =—1 | 3x, +3%x, —%X; =1 X, +2X, +3X; =2 33X, —2X, + X3 =1
3%, — X, —X; =3 2x, —3X, — X3 =3 33X, — X, +3X; =1 14X, —X, +3%X;, =3
X —X, +X; =5 X, +2X, +2X; =4 |2X + X, +4X; =2 (X — X, +2X; =2

3)IIpamasa nunua 3adana 6 eude nepeceuenusn 08yx niockocmei. Hanucamo xanonuueckue ypae-
HeHUus IMou RPAMOIL.

2X+3y+22=5 [3x-y-2z=2 (x—2y—z=3 [2x-3y-z=7 |X+2y+z=-2

{3x—4y+z =-1 {2x+3y+52 =5 {3xy22 =4 {4x+2y—z =6 {x+ y—2z=-3

4)Haiimu npedenvt hynkuyuil.



2 2 5X_3 ( ( - 2 2x+3
4.1)a)lim——— x;=2; %, =3; X,=»;0) lim———= B) limsin2xctg 7x ; T) Ilm( X= j
x-% 3x% —4x —15 X510 X— 4x+3
-7x-2 ex+2)>°
4.2)a Ilm— 0 =03 X, =2} X, =00;0) lim——=———:B I|mt 3xctg5x; T Ilm( ]
) ) x>y 2X _6 0 0 =00, ) xae\/_ \/T ) g g ) 6x —1
2x +5x-3 / / _1)\%*?
43)a) im0y 30y = 3; %, =036) 1im XA =YOX gy i szx,r) lim| 2X =1
HXO X +5X+6 x—1 x=0 tg4x x—o\ 5X 43
3x? +11x+10 5X . (2x-4
44)a) lim=——————, x,=-3; X,=-2; X, =0;0) lim————+— m————; 1) lim
)2) x>% 2X% +5X+2 ° 0 =30) " xal—dTox «/x+ ./ 8) | x-0 aresin 2x )Hw£2x+5j
2x+3
4.5)a) lim ﬂ, Xo=2; X, =4; X, =0;0) limYXZ2—vo—X -8 . B) li mCtg X,F) Iim[Sx—Zj
=% 2x% —7X—4 x5 x-0 Ctg 2X x—o\ 5X + 4

5)Haitmu npouszeoonyio Y', nonvsyace popmynamu oughepenyuposanus.

5. 1)a) \/ﬁ 6) y= ( sinx +3X)4; B) y= (X+ l)sinx

2 2 "
5.2)a) y:—m—ix”; 6) y:(ZX —cosSx)z; B) y=(sinx+x)"
X+
5_3)a) y= 2x—-3 : 6) y:(3sin4x _tgzzx)3; B) yzeamtg\/fx
x> +3x-2
54 3x+5 6 _( tg4x . )2, _ sinx
Aa) X2 . 6) y=(2%" +arcsin3x) ; B) y=(arcrgx +1)
x* =5x+9
5.5)a) R 0) y=( S cos 2x)4; B) y:(x3 +4)arctg3x
\/x3—6x+15’

6)Haﬁmu YKazanmvle Heonpeoeiennble UHMe2paivl U 6bIYUCIUMb Onpedeientble unmezpannl. 6.1)
In3 ’7

a) I dx 0) _[e \Je* —1dx; B) _[xcos2xdx
In2

5x3dx

6.2) a )I ,6 j.( ) )J-xcoszdx

3x3dx 2 7
6.3) a) J.m, 6)Ix\/4—x2dx; B) Ixsin 2xdx
0 0

4 2 (o3 J7 2
64) a) J'X +2X2— X dx: 6) J- x3dx ;B) J‘ln deX
#4xt -1 1 X
5x3dx
6.5)a )j :

0) _[x cos xdx; B) IInX

7)Haumu  sxcmpemymol  @ynkyuu.l) 7z = 2x — 2y — x2 — y22) Z=(3+y)(x+y-1)  3)
Z=x*+y’-2xy

2)Z =e*(Bx + y?)5Z=(x-1D%+4y?

8)Haiumu uacmnoe peuienue oughghepenuyuanvnozo ypasHeHus, y00siemeopaonie2o 3a0aHHbIM
HAYAIbHBIM YCII0BUAM.

a) xy'+2y=e™, y@)=0;
0) y'-2y'-8y=16x"+2, y'(0)=5 y(0)=0



2)a) y'cos®(x) +y =1g(x), y(0)=-1;
0) y"+y -2y =cos(x)-3sin(x), y'(0)=2, y(0)=1.
3)a) 2x+1)y'+y=x%, y(0)=0;
0) y"+4y =3cos(x), y'(0)=2, y()=1.
4)a) (L+x%)y’'+y=arctg(x), y(0)=1;
6) y"—4y=(Q3x-De™, y'(0)=-4, y(0)=0.
5) a) y'cos(x) - ysin(x) =sin(2x), y(z)=-2;
0) y'—2y'=2x+1, y'(0)=1 y(0)=1
9) B 3a0auax oana ¢pynxyus Z=F(X, y). Hatimu noansiii ougpghepenyuan dz

1) Z=x
Z= arccosx
2) X
7 _Inx
3)
4)Z =Iny/x*+4y
A
5) X+Yy
0 [ "2 0 e n
10) Hccneoosamn na cxooumocms pso: 1) Zmr]z—+% 12) Z(l— cos %j 7 3) Z% ;
n—2 VYN —n n=1 1 (N

['e] n.3n+2 00 1
4 1)) Y —
) ~ 5 ) Z;‘(?m—l)ln n

YuebHo-MeToAMUYeCKOEe U HH(OPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI
OcHoBHasi JInTEpaTypa:

1. bepman I'.H.-C6opHuK 33724 110 Kypcy MaTeMaTH4eCcKOro aHaiusa (d71. Bap.)
2. Bunorpanosa M.A. Onexunuk C.H., Canopanuuii B.A. - Marematuueckuii aHanu3 B 3a/1a4ax U yI-
paXHEHHUAX (371. Bap.)
3. Hanko ILE., ITonoB A.T'., KoxxeBuukoBa T.f. - Briciias MmaemaTtuka B ynpakHEHHUSIX U 33/a4ax.
(711. Bap.)
4. 3anopoxer I'.11. - PykoBoACTBO K pelIeHuto 3a1a4 110 MaTeMaTH4ecKoMy aHalu3y(3I1. Bap.)
5. Kynpsisues JI.[I. - Kypc maTtemaTudeckoro ananusa Tom 1(371. Bap.)
6. Kynpssues JI.[I. - Kypc MatemaTtnueckoro aHaiausa Tom 2(3.1. Bap.)
7. Munopckuii B.II. - COopHuK 3a1a4 1o BbICIIEN MaTeMaTuKe(3I1. Bap.)
8. ®uxrenronsu .M. - Kypc nuddepeHmanbHoro 1 HHTErpaaboro HCUucieHus Tom 1(31. Bap.)
9. ®uxrenronsn .M. - Kypc muddepeHnaasHoro ¥ HHTETpaaboro UCUUCIEHUS TOM 2 (11, Bap.)

10.  @uxtenronsu .M. - Kypc muddepeHnansHOro 1 UHTErpajaboro UCUUCIIeHUs ToM3(371. Bap.)
11. [[umaués B.C. - Beiciras matemaTtuka 2008 (311. Bap.)

12. Epycanmumckuit  SI.M. JluckpeTtnast MmaremaTtuka. M.: «By3oBckas kHura», 2009

13. Kysnenos O.B./luckpeTHas mateMatuka sl nHxkeHepa. M3narensctBo «JIanby, 2009

14. I'aBpunos I'.Il. u np.3agaun u ynpakHeHus no AuckpetHod maremaruke. M.: ®USMATIINT,
2009

15. I'mypman B.E.PykoBOICTBO K peILIEHHIO 3aJa4 IO TEOpUU BeposSsTHOCTH. M.: M3paTenbcTBo
FOpaiit; 2012

16. I'mypman B.E.Teopun BepositHocTu. M.: U3narensctso FOpaiit; 2012

17. Bunorpanos U.A.3anaun u ynpaxHeHus 1o Mmatemaruueckomy aHanusy. Kaura 1. M: Beicias

mkoJja, 2002



18. Bunorpanos M.A.3agaun u ynpaxxHeHust mo MmaTeMarnyeckoMy aHanu3y. Kuaura 2. M: Beiciias
mkona, 2002

19. bepman I'.11.C60pHUK 3a1a4 11O Kypcy MareMaTudeckomy ananuza. M.: «Jlanpy, 2008
20.  Komamenko H.C.Bricmias maremartuka. Jluneiinasi anreOpa. Bekropnas anre6pa. MuHCK .:
FOHUITPUHC,2006

21.  Komes A.H.[duckpernas marematuka. [lenza: IITACA, 2002
22. I'op6atoB B.A.JluckperHas matemaruka. M.: ACT: Actpenb, 2006

JonoJHuTe/ILHAA JTUTEPATYypa:
1.bazsuteB B.T., I'eometpus. M..:IIpocs. 2001.
2. bapnaues FO.H., CokonoBa H.A., XonakoB B.E. OCHOBBI TUCKpETHON MaTeMaTUKHU. — XEPCOH: U3/l-
Bo XI'TVY, 2000.
3. bexnemumes JI.B. Kypc ananutuueckoi reoMeTpun U JuHEHHOM anredprl. M., Hayka, 2000.
4. Bunenkun 1.B., I'pobep B.M. Briciias maremaruka s CTyJJ€HTOB 3KOHOMUYECKUX TEXHUYECKHUX
U €CTECTBEHHO HayuyHbIX cnennaibHocTed BY30B. PocToB Ha [Jony.M3narensctBo « PEHUKC» 2009.
5.Kamnan U.A., IlycteinaukoB B.U. Ilpaktukym no Bbiciield MatemaTuke. B 1Byx Tomax. —Mockaa:
Oxmo, 2006.
6. Kynpssues B.A., lemunosuu B.I1. KpaTtkuii kypc Beicmieit matemaruku.— M.: Hayka, 2001.
7. Kynpssues JI.JI. Kpatkuii kypc Matemaruueckoro ananusa. B aByx tomax. N3-Bo AJIDA: 1998.
8.Munopckuii B.I1. COopHuk 3amay mo Beiciield mareMaTuke. — M.: n3-Bo OU3NKO-MaTeMaTHIECKON
nutepatypsl,2008.
9.ITuckynos H.C.,” Iuddepenunansroe u naterpaipaoe ucuucinenus. s BTY3o0s”, M.: MaTerpan -
npecc, 2004.
10. IlInunaues B.C. 3amaunuk 1o BeIcuieil MaTematuke. — M.: Briciias mikosa, 2006.
11.AnronoB B.U., KoneneBuu @.M. Maremarrika HHTEPHET - TECTHpOBaHHUE 0a30BBIX 3HaHUU. M3ma-

tenbeTBO «JIAHBY, Cankr-IlerepOypr- Mocksa —Kpacuomap 2010r.
12 Kanuenan C.A. luckpernas matremaruka. M: UJI. «@opym»- UTHOPA- M. 2007.



