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IHACIIOPT

®OHJA ONEHOYHBIX CPEACTB
no aucuumiinie Teopus paznenaumMocTi IudepeHanbHbIX ONepaTopoB

OneHoyHbIE CpeAcTBa
No | KonTposmpyemblie pa3aebl, dopmupyemMble Kosi-Bo 3aamii Hpyrue orieHoYHbIE
1/ TEMBbI KOMIIETEHIIUU cpencTBa
JUTSL K3aMeHa Bun Komso
Tema 1. Kospuurususie 5
CBOICTBa OOBIKHOBEHHBIX
[K-4
AWpdepeHLIanbHBIX BricTymnenue 2
OIIepaToOpoB C I1K-5
1 Komtoksuym 3
CUHTYJIIPHBIMU I1K-6
Huckyccus 2
Kod(UIIIeHTaMU.
OcHoBHbIE OTpe/IeNIeHuUs U
0003HaYCHMSL.
Tema 2. Kospuurusnsie 5
IK-4
OLIEHKHU ¥ Pa3peuInMocCThb e BhicTymuichie 3
2 | AubepeHIHanbHOro IK-6 Komnoksuym 3
oreparopa 4acTHOTO Trcxycens 3
HOPS/IKA C CHHTYJISIPHBIMHU
K03 pHIIEeHTaMU.
Tema 3. KospuurusHbie [K-4 5
OLICHKU M Pa3feIuMOCTh TK-5 Breictyruienue 3
3 | omeparopa HEYETHOTO K-6 Komnoksuym 3
MOPSIKA C CUHTYJISIPHBIMU JHuckyccus 3
KoddduleHTamu.
Tewma 4. Paznenumocts K4 5
T depeHaTbHOrO0 TIK-5 Brictymuienue 2
4 | omeparopa HEYETHOTO TIK-6 Komnoksuym 3
MOpsIIKa ¢ MAaTPUYHBIM Huckyccus 2
TIOTEHITHAJIOM.
Tema 5. Pazpenumocts S
[1K-4
AmpdepeHIaTbHOro K5 Brictyruienue 3
5 | Omeparopa HeYeTHOro e O - 3
MOPSIIKA C MATPUIHBIMHU Tnckycons 3
KodddurreHTamu.
Tema 6. Pazgenumocts S5
- IK-4
oneparopa IlItypma BricTymicaue 1
6 | JInyBHIIIL C MATPHUHBIM [IK-5 K 3
TK-6 OJUIOKBUYM
MOTEHI[UAJIOM. § Tnckycons 1
®opmMynHpoBKa OCHOBHOM
TEOPEMBI Pa3aeITUMOCTH.
Tema 7. BcnomorarensHele I1K-4 S BericTymenune 1
7 | nemMsr. I1K-5 Komnokeuym 3
I1K-6 Huckyccus 1
Tema 8. JlokazarenascTBo [K-4 S
TEOPEMBI Pa3eIMMOCTH. TK-5 Brictyruienue 1
8 | Pa3nenMMocTh HETMHEWHOTO K-6 Komnoxsuym 3
omneparopa Itypma- JHuckyccus 1
JlnyBumnns.




Tema 9. Vcnosus [K-4
. BricTymnenue 1
g | Pa3siemMMOCTH HEIMHEHHOrO I1K-5 K
OJUIOKBUYM 3
onepatopa ltypma- I1K-6
Tuysws Huckyccus 1
Tema 10. [1K-4
BeicTymenue 1
Bcnomorarenbabie [IK-5
10 KomnokBuym 3
YTBEPKICHUS U T1K-6
Huckyccus 1
HEpaBEHCTBA.
Tema 11. K-4
Jloka3aTeabCTBO TEOPEMBI TIK-5 BeicTynnenue 1
11 | pazpenumoctn. DneMeHTHI IK-6 Komoksuym 3
TEXHUKH TEOPHH Juckyccunst 1
BO3MYILEHUH.
Tema 12. Kospuurusnas
pa3pemmnmMocTb 1
Pa3IeNMMOCTh U
SJUTUIITHYCCKUAX CHCTEM I1K-4
Brictynnenue 1
12 | BTOpOro nopsjka B [IK-5 K
OJUIOKBUYM 3
0aHaxOBBIX IPOCTPAHCTBAX I1K-6 Tlckycens 1
OCHOBHBIE OIPEIEICHUS U Y
0003HAYCHMUS.
BcnoMorarenbHbIe JIEMMBI 1
HEPaBEHCTBA.
Tema 13. Paznenumocts [K-4
BricTynnenue 1
13 | oneparopa lllpeaunrepa B IIK-5 K
OJUIOKBUYM 3
0aHaXOBBIX IPOCTPAHCTBAX I1IK-6
N Huckyceust 1
BEKTOP-(PYHKIHUH.
Tema 14. Ouenka OIIK-1
BeicTynnenune 1
PE30JIbBEHTHI. OIIK-3
14 Kosiokuym 3
Jloka3zaTenbCTBO TEOPEMBI I1K-2 Tckycens 1
pa3aeIMMOCTH. I1K-3 Y
Tema 15. ®opmynuposka [K-4 BricTymuienune 1
15 | ocHoOBHOI TeOpEMBL. [1K-5 KosutokBuym 3
I1K-6 JHuckyccus 1
Tema 16. Jlemma o [K-4
BeicTynnenune 1
pa3OMeHNN e TMHHIIBI. T1K-5
16 Konnoxsuym 3
BcrnomorarenbHbie I1K-6
Huckyccus 1
HEPaBEHCTBA.
Tema 17. Hexoropsie
CIIE/ICTBHSI U3 TEOPEMBI
[1K-4
pazzenumMocTH. 3.7. TIK-5 BeicTynnenune 1
17 | Koncrpykuus K-6 Komnnoksuym 2
peryispusaropa. Huckyccus 1
Jloka3aTeabCTBO TEOPEMBI
Pa3IEMMOCTH.
Bcero: 94 100

TEMBI BBICTYIUVIEHUA JJIA CTYAEHTOB

dopmupyemMbie KOMIIETEHITUN




IIK-4 — Cnocoben (opmupoBaTh CIOCOOHOCTh K JIOTHYECKOMY PacCCyXICHUIO,
yOEXKIICHNI0, MaTEMaTUYeCKOMY JIOKa3aTelIbCTBY U  MOATBEPXKICHUIO €0
PABWIBHOCTH
ITK-5 — CniocobeH opranu3oBaTh UCCIEIOBAHUS B 00JIaCTH MaTEMaTUKU
IIK-6 — CrnocoOeH BBISIBIATh Y OOYYaIOIIMXCS YMEHUS IMOJb30BAThCA 3aJaHHOU
MaTEeMaTUYECKON MOJIEIIbIO
BoicTyniieHue — peub, JIEKIUs, JOKIAJ, 3as8BJICHUE U T.I., KOTOPbIE COOOIIAIOTCS
KEeM-JTH00 B YCTHOM (opMme.
BricTymneHue cTy/1IeHTOB IPOBOAUTCS C LIENbBIO:
— CHCTEMaTH3alMi M 3aKPEIUICHUS TOJYYCHHBIX TEOPETUYECKUX 3HAHUN H
MPAKTUIECKUX YMEHHUH CTYJICHTOB;
— yIUIyOJICHHS U pacIIMPEHUS] TEOPETUUECKUX 3HAHUI;
— (QopMupoBaHUs YMEHHI HCIOJIb30BaTh CIPABOYHYIO U CHEIUAIBHYIO JIH-
Teparypy,
— pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYICHTOB:
— TBOPYECKON WHUIIMATHBBI, CAMOCTOATEIHLHOCTH, OTBETCTBEHHOCTH U Opra-
HU30BaHHOCTH;
— (GOpMUPOBaAHUS CAMOCTOATEIIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K camo-
Pa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO I CAMOPEATU3allNH;
— Ppa3BUTHS UCCIIEIOBATEIBCKUX YMEHUH.
JIuHeliHbIE BIOJIHE HEMTPEPBHIBHBIE ONIEPATOPHI
CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JMHEHHBIX OTIEPaTOpOB
CrnexTp JIMHENHBIX ONEepPaTOpPOB
Huddepennmansubie ypaBHEeHUS B 0aHAXOBOM MPOCTPAHCTBE U METOIBI UX
pelieHus
[Tonsitue paznenumoctu aAuddepeHImaIbHbIX OepaTopoB
dyHIaMEHTATBFHOE PEIICHUE U METOJIbI €70 HAXOXKICHUS
Omnpenenenue onepaTopa kiaacca Tpubdens
CriocoObI o1ieHKH (PyHIaMEHTATBHOTO PEIICHUS
O pe3onbBeHTE onepaTopa kinacca Tpubens
10 OueHkH pe30JIbBEHTHI onieparopa kiacca Tpubens
11.KoapuuTuBHBIE OLICHKHU JIJIs1 OTiepaTopa kiacca Tpubdens
12.TIpumepsl BeCOBBIX (PYHKITUH, UCTIONB3YEMbIX B KOO (GUIIUEHTAX omepaTopa
kiacca Tpubenst u XxapakTepbl UX MOBEJACHUS B PA3TUYHBIX 00IaCTIX
13.MHTerpanbHoe MpeacTaBICHUE U METOANKHU €T0 HAXOXKICHUS
14. JIuneiinpie MPOCTPAHCTBRA
15. HopmupoBaHHbIE IPOCTPaHCTBA
16. banaxoBbI mpocTpaHCTBa
17.T'uns06epTOBBI MPOCTPAHCTBA
18.1IpoctpanctBa Jlebera
TpeOoBaHuUe K BHICTYIUICHUIO:
— TOYHOCTH OTBETA Ha IMOCTABJICHHBII BOIPOC;
dbopmyIHMpoBKa 1eel 1 3a71a4 padoThl;

e
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— packpbiThe (OMpENENeHUE) paccMaTPUBAEMOI0 TMOHATUS (OMpEIeNeHMUs,
npo0JIeMbl, TEPMHUHA);
— YETKOCTb CTPYKTYPbI paOOTHI;
— CaMOCTOSITEIbHOCTD, JOTMYHOCTb U3I0KEHHUS;
— HaJM4ue BBIBOJOB, CAEIAHHBIX CAMOCTOSITEIBHO.
KpuTepun onieHKH N0 BBICTYIICHHIO:
OtMeTKka «5». BrICTyIIeHHE BBIMOIHEHO B TIOJTHOM 00BEMeE ¢ COOIIOICHIEM
HEOOXO0MMOM Toce0BaTeNbHOCTH. PaboTa cOOTBETCTBYET TpeOOBAHUIO.
OtrMmetrka «4». BpicTymuieHne OTBeYaeT MpPeabsSBICHHBIM TPeOOBaHUSIM.
JlomyckaroTcs OTKJIOHEHHUS OT HEOOXO0AUMOM NOCIEA0BATEIHLHOCTH BBITIOJTHEHHUSI, HE
BIIMSIOIINE HA NTPAaBUIBHOCTh KOHEYHOI'O PE3YbTATa.
Ormerka «3». VYuyammuecs NOKa3blBalOT 3HAHUS HE B IIOJHOW Mepe M
VCIIBITBIBAIOT 3aTPYIHEHHE IIPU PELLICHUH 3a/1a4.
OTmeTKa «2» BBICTAaBISIETCA B TOM Cllydae, KOTJa ydallHecs He IOAro-
TOBJIEHBI K BBIIIOJIHEHUIO 3TOW paOOTHI.
SAJJAHUSA JJISd KOJUIOKBUYMA
dopmupyemMble KOMIIETCHIIUH
IIK-4 — CnocobeH ¢GopMHpOBaTh CIOCOOHOCTh K JIOTMYECKOMY PacCy>KIEHUIO,
yOEKIECHNUI0, MaTEMaTUYECKOMY JIOKa3aTelIbCTBY M  MOATBEPKIECHUIO  €ro
PABUJIBHOCTH
IIK-5 — CnocobeH oprann3oBaTh UCCIAEAOBAHUS B 00JIaCTH MaTEMATHKU
IK-6 — Croco0OeH BBISBIATH Y OOy4YaIONMIUXCSI YMEHUSI TIOJIB30BATHCS 3alaHHON
MaTeMaTHYECKOU MOJEIIBIO
KoasnoxkBuym — (hopma yueOHOro 3aHATHA, TOHUMaeMas Kak Oecena
MPENoIaBaTeNsl ¢ yYalluMUCA C UEIbI0 aKTUBU3ALMK 3HAHUH.
KonnokBuym mpezacraBisier coO0H MHHHM-3K3aMEH, MPOBOAMMBIA C LEIbIO
MPOBEPKU M OLICHKM 3HAHWI CTYJEHTOB MOCJIE HU3Y4YEHHs] OOJIBbIIONW TEMbI WIH
paszeina B opMe onpoca Uiu onpoca ¢ OuIeTaMH.

KonnokBuymM MOXET MPOBOAUTHCS B YCTHOM MIIM MUCbMEHHOU (popme.
1.1. Toxa3zats gjemmy 2.1. 0 HepaBEHCTBaX BECOBBIX (DYHKIIUIA

p(t)<2p(t), p(t)<2p(x).

2. Jlokazatk jeMMy 2.2. 0 HEpaBEeHCTBAxX O (t) <28 (’C ) <45 (t), riae
1
8(1)=q(t) =55 a(t)=p" ()by(t).

3. JlokazaTh 1eMMy 2.2. 0 HEpaBEHCTBAX q(t) < 2q(r ) < 4q(t), rie
a(t)=p"(1) by(1).

4. JlokazaTh JieMMy 2.2. 0 HEpaBEHCTBE q(t)— q(r ) )S 2x0 ‘1q(r )
5.JlokazaTh JieMMy 2.3. 0 HEpaBEHCTBaX BECOBBIX (PYHKITUI

I(t)<2I(z), I(z)<2I(t).

6. Tokasath geMMy 2.4. 0 HEPaBEHCTBE ‘ p™ (t)b (t)_ p* (r } <xQ L2t o (r )



mesQ(t, 0)<20'g°(z),

7. lokazath gemmy 2.5. 0 HepaBeHCTBax
d

()

WRO t, T

(() Y zf

< + A
o gt J+1w71:L22m 1

|

dz .

8. Jloka3aTp OLICHKY

~+00

9.Haitu HHTCI'paJI U €TI0 OLICHKY I 2m 1‘1 Z .
d 2m-1 ( )

10. JIoka3aTh OLIEHKY Ry t, T <§

dthl

oy +1)-1 (y+1)- l
11. loka3aTtb HEPABEHCTBO —q ) < qwY+

2
12. Jloka3atb, uTo M V QYHKIUU o(t) € Bl (Q) GyHKIHS

w (1) = l F, (t7)o(r)d(t) € Bk () -

13. Jloka3aTh HEPABEHCTBO| [p°(t)]k‘ <M, P ().

14. Jlokazath JJeMMy 3.2 0 COOTHOIICHHH D (p* (1)) = 0(1)q(t).
15. Jliis onieparopa A EM (Q p(t)) momyuuTh oneparop A*,popmanbHO
CONPSKEHHBIN K A.
16.[TonyuuTh pyHIaMEHTATLHOE PEIICHUE JIJIST YypaBHEHUS
(A+xay=f,Ae%ﬁyaxmm,x>ateR.
1

17.TlomyuuTh GOpPMYITy «OCHOBHOTO TOXKJIECTBAY.
18.Ilomyunts cooTHomeHnEe A+ AE)o =v + Gy v, Ae Y TLV (Qp(t), G, -

HEKOTOPBIN MHTETPAIIBHBIN ONIEPATOP.

19. lokazatsb jemmy 4.1 00 o1ieHKe HHTETPaIBLHOTO ONepaTopa
ITl,, <Ki+KoT el

20. /Ioka3aTh HEpaBEHCTBA

[P (Db (D)< xqt2e (),

P ()] < xq™ (9

21. Jlokazats emMmy 5.1 0 Tom, uTO eciu
uel, (Q) uvo e B2 (Q) u(A+LE) ) = 0,u,A"w) =

Torga u=0 22.]1 0

mesQ, (t, 0)<2°%0 g (t).

Ka3aTb



JeMMy 5.2 0 3aMBbIKaHUHU .
A, oriepatopa A€ Y uv @ p(0)

23. Jloxa3zats, 4TO0 oneparop A, +AE MMeeT HelpepbIBHBII 00paTHBIN B L, ().

24.1loctpouTts perynspusarop Buga (A+AE)F,v=v +G, .

Xl Xi e
25. Jloka3aTh HEPAaBEHCTBA P (t)bl(t)f quz""(t)H‘P O <xge ().

26. HaiiT HOpMy MHTETpaJIbHOTO OrepaTopa



m-1
G, = 2%
1=1
27. Hantu H%pMy MHTETPAJIIBHOTO OIlepaTopa
2ml

Gy = ZG(J)
j=1
28. Hantu HOPMY MHTETPAILHOTO ONepaTopa
m-1

o _ ZZGU) .

0]
I=1 j=1

29.HaiiTu HOpMy HHTETPAJILHOIO Oneparopa
m-1 2|

— (1)
G, —ZE Gy -
I=1 j=1
30. Haittn HOPMY HHTETPANILHOTO OTeparopa

5x — ZGM

31.Haiftu HOpMY omepaTopa (A " ARt
B MMPOCTPAHCTBE L, (Q) .
32.Jloka3aTh OLICHKY

HR(W ) (A p)H o <M,rme M =M(A,L") =const.

33. Jloka3aTp OLIEHKY

HR(W'X) (A*p)Hp I <N ,rme N=N(A,A") = const.

34. JlokazaTbh TEOpEMY O Pa3ACIUMOCTH onepaTopa A € M ((O 1);p(1) B

IIPOCTPAHCTBE Lp I ((0,2))

35.Jloka3zaTh HEpABEHCTBO KOAPUUTHUBHOCTH IS OTIEpaTopa
Ae¥ TLV ((0;2); p(t)) B mpocTpancTBe L 0.l Q) .

36.[TomyunTh HEPABEHCTBO KOIPLUUTUBHOCTH B ciiydae L, (Q).
37.Jloka3aTh OLICHKHU

q2l

H b ) I5 Lo a <t)—y(t) <C

<C,
1 2’
Lo 1 ©

Lp, | Q)

rme Ci,Ca- const. ‘ 38. JlokazaTb HEpABEHCTBO



Ip(t) < x(q(t)+k)wlp(t)r,ue |p =1+ 1
t2) Pieo).

X. j X d J
39.Haiith onifeHKH  p J ® d j Fk (tt) sopa omeparopa p ] (t)—j %
dt dt

40.J/loka3atp,4TO



e
©@) — Yl R

lim l@+t2) Py
p, |

Pp—>

Lp,l

41. JlokazaTbh TOXKIECTBO
(A+1E) 1=F, (E+Q,).

42. Jloka3aTh,4TO B TOXKJIECTBE (A+AE)~ 1_ FK (E+ Qk ) HOpMa orieparopa Qk HE

IIPEBOCXOUT E
2
43. Jlokasats, 4TO H(E +Gy )*1H <3
L (R 2
p ( +)
44. JoK3aTh,4TO OIIEpaToOp Q, =-G, (E+G, )t

<

45. J1oxa3ars,uTo HQK H i |
R®,)

L
P

46. Jloka3aTb HEPABEHCTBO
2m ., P pv .
ClyHLp ®) ‘Fk y,W b @p" ™, p )‘ < CZ||y‘Lp(Q)

47. T1oJryunTh HHTETPAIBHOE NIPENCTABICHHE
+ o0

y(t) = IF}L(tr)U(r)dr, Ue Lp (R+) .

0
4
—1d
48. Tyctp A= Alt —7 +t).
dt
Haiitu HOpMY y,W;'(R+ o PH o Yy,
NS
49. ITycto omeparop “*~ (t —+ t2)
dt

Haiitu HOpMY y,Wi(RQ p PR o PV,

50. [TocTpouts dyHKIIMU 1151 BecOoBOM pyHKIMH p(t) 1 KOAPDUITUESHTOB
bI ®,0=0,m, ak *(t),k =0,2m —1 Ha IPOU3BOJILHON 00JIACTH.

Kpurepnu oneHKH KOJJIOKBUYMA:

Ouenka «5» - TIy0OKO€ U IPOYHOE YCBOCHHUE MaTepuana. ¥ MEHUE JOKa3aTh
cBoe pemieHue. JleMoHcTpamusi oOydJaronuMmcsi 3HaAaHUN B OO0BEME MPOUICHHON
nporpamMMbl. BocmpousBenenue ydeOHOTO matepuana ¢ TpeOyeMoil CTerneHbIo
TOYHOCTH.

OueHka «4» - HAIMYME HECYHIECTBEHHBIX OLIMOOK, YBEPEHHO HCIPABISIEMBIX



00y4aroIuMcs TIocie AOMOJHUTENBHBIX U HABOJSIIIMX BOIMPOCOB. JleMoHCTparus
oOyJaromumMcsl 3HaHui B 00beMe MPONACHHON mporpamMmbl. YeTkoe H3N0KEeHHE
y4eOHOro MaTepuara.



Ouenka «3» - HajguMyMe HECYIIECTBEHHBIX OIIMOOK B OTBETE, HE
UCIIpaBIsieMbIX oOydarommmcs. JleMoHcTpamnus 00y4aromuMcess HEJ0CTaTOYHO
TMOJIHBIX 3HAHW 110 TIPOUICHHOW ITPOTpaMME.

Ouenka «2» - HE 3HaHUE MaTepuana NpoWaeHHoW Tembl. IIpum oTBere
BO3HHMKAIOT CEPHE3HBIC OIIHUOKH.

3AJJAHUA JJIA JUCKYCCHUHA
dopMupyemMbie KOMIIETCHIIUN

IIK-4 — Cnocoben (opmupoBaTh CIOCOOHOCTh K JIOTHYECKOMY PaCCYKICHHIO,

yOeXKACHUIO, MaTeMaTHUYECKOMY JIOKa3aTeIbCTBY M  MOATBEP)KICHHUIO  €ro

MPaBUIILHOCTH

ITK-5 — Cioco6eH oprann3oBaTh UCCIASAOBAHUS B 00JIACTH MAaTEMATHKU

IIK-6 — CriocoOeH BBISBIATH Y 00y4YalOMIUXCSl YMEHHUSI TOJB30BaThCS 3aJaHHOU

MaTeMaTHYECKOU MOJEIIBIO

JlucKyccusi — 00CyKIeHUE CIIOPHOTO BOMPOCa, MPoOIIeMbl; pa3HOBUIHOCTH CIIOPa,

HaIIPaBJIICHHOTO HAa JOCTUKEHUE UCTHUHBI U UCIOJIB3YIOIIErO TOJIBKO KOPPEKTHBIE

MPUEMBI BEJICHUS CIIOpa.

1. JluneitHbie MpOCTpaHCTBA

HopmupoBaHHbIE IPOCTPAHCTBA

banaxoBbI MpOCTpaHCTBA

['unb0epTOBBI MPOCTPAHCTBA

[Ipoctpanctsa JleGera

Wurerpan Jlebera

[TpocTtpancTBa CoboiieBa

JInnennble onepaTopsl. HempeppIBHOCTE U OTPaHUYEHHOCTD

. IIpocTpaHcTBa JIMHEIHBIX ONIEPATOPOB

10 OOpatHbIe orepaTopbl

11. ConpsixeHHbIe IPOCTPAHCTBA

12. ConpspkeHHBIE M CAaMOCOIPSKEHHBIE OTIePaTophl

13.JIunelinbIe BIIOJIHE HETIPEPHIBHBIE OTIEPATOPHI

14.Co0OcTBEeHHbBIC 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JUHEHUHBIX OIEPaATOPOB

15. CrniekTp TUHEHUHBIX ONepaToOpOB

16. Inddepennmansubie ypaBHEHUS B 0aHAXOBOM MPOCTPAHCTBE U METOIBI UX
peleHns

17.Tlonstue pazaenumoctu quddepeHIuanbHbIX OMepaTopoB

18. ®yHnaMeHTaNbHOE PEIICHNE U METObI €0 HaX0XKICHHUS

Kpurepuu oneHKu JUCKyCCHH:

1. OueHka «OTJIMYHOY» BBICTABIISIETCS CTYIEHTY, €CIM OH aKTUBHO MPUHUMAI
ydacTHe B JUCKYCCHMM W OTBEYaJl Ha BOIMPOCHI IMOJHBIM OTBETOM C
JI0Ka3aTeIbCTBOM M PEIICHHEM O€30IITHO0YHO.

2. OI1IeHKa «XOPOIII0» BBICTABJISAETCS CTYACHTY, €CIIM OH aKTUBHO YYyBCTBOBAJI
B JIUCKYCCHUU, HO y HETO OBbLIIM HECYIIECTBEHHBIE OLITUOKHU, KOTOPBIE OH IIOTOM
WCIIPABIISLIL.

3. OleHKa «yJIOBJIETBOPUTEIHLHO» BBICTABISAETCA CTYACHTY, €CIM OH He
Y4yBCTBOBAJI B IMCKYCCUH TOOPOBOJIBHO, a TP BBI3BIBAHUU K JIOCKE OTBEYAIl
HE B [IOJIHOM MEPE.
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B8%D0%BD%D0%B0

4. O1eHKa «HEYJOBJIETBOPUTEIILHO» BBICTABISIETCS CTYAEHTY, €CIM OH He
Y4yBCTBOBaJI B JHCKYCCHHM, a TNPHU BBI3BIBAHUU K JIOCKE HE MOT HUYErO
OTBETHUTb.

3AJAHUSA UTOT'OBOTI'O KOHTPOJISA O AUCHUTIJIMHE
TEOPUSA PASAEJINMOCTU JUOOEPEHIIUAJIBHBIX
OITEPATOPOB (OK3AMEH)
IIK-4 — CnocobeHn ¢GhopMHpOBaTh CIIOCOOHOCTh K JIOTUYECKOMY PaCCYKIICHUIO,
yOEXKIEHNI0, MaTEMaTUYECKOMY JIOKa3aTelIbCTBY M  TMOJTBEPXKICHUIO  €T0
PABUIHOCTH
ITK-5 — Cioco6eH oprann3oBaTh UCCIASAOBAHUS B 00JIACTH MAaTEMATHKH
IIK-6 — CriocoOeH BBISBIATH Y OOy4YaIOIIUXCSl YMEHHUS TOJB30BATHCS 3aJaHHON
MaTeMaTHYECKOW MOJEIIBIO

POCCUHNCKO-TAJIVKUKCKUUA (CIABAHCKUI) YHUBEPCUTET
Kadeapa maTtemaTtuku u Gpu3NKU
JK3aMeHANMOHHBbIN OMJIeT M0 TUCHHUILINHE
«Teopus paznesmmoctu nudpepeHuATBLHBIX OIIEPATOPOB)

JJIsl CTYIeHTOB 4-10 Kypca HanpasJieHusi 6akaiaaspa 01.03.01 «MaTemaTuka»
buuer Nel

. Jloka3zath temmy 2.1. 0 HEpaBeHCTBaX BECOBBIX (PYHKIIHI p(r ) < 2p(t), p(t) <2 p(T )
. [HocTpouts dhyHKIMH 7151 BeCOBOM PyHKIMU p(t) 1 KOIDPUIIEHTOB
bI ®,1=0,m, ak *(t),k =0,2m —1 Ha MPOU3BOILHOI 00JIaCTH.

. IIpumep

POCCHUMCKO-TATKUKCKHNM (CIABSHCKWI) YHUBEPCUTET
Kadeapa maTtemaTtuku u GpU3UKHU
JK3aMeHAIMOHHBII ONJIET IO ANCIHILINHE
«Teopus pazneaumoctu 1uddepeHNATBHBIX 0MIEPATOPOB»
JJIS CTY/IeHTOB 4-ro kypca HanpasJienus 0axanaspa 01.03.01 «KMaremaTuka»
Buier Ne2

. Ilyctb oneparop A = et d +t%) Haiitu Hopmy y,W 4(R pPH 5PV,
dat* o
. Jlokazats emmy 2.2. o Hepaserctsax O (1) <28 (1)<43(t), rae

5(1)=q (1), o»:% a(t)=p" (D)o (1)

. IIpumep

POCCUHNCKO-TAJIKUKCKUA (CIABAHCKUI) YHUBEPCUTET
Kadenpa maremaTnku 1 GpU3NKH
JK3aMeHANMOHHBIN OMJIeT Mo JUCUMUIITIMHE
«Teopus paspeaumoctu 11 PepeHIHAIBHBIX 0IIEPATOPOB)
JJIs1 CTYIeHTOB 4-ro kKypca HanpaBieHnus 6axanaBpa 01.03.01 «KMaTemaTuka»
Buaer Ne3

. Jlokasats nemmy 2.2. o nepasencreax q(t)<2q(t ) <4q(t), rae q(t) = p'(t) bo(t).




1 ”_4+t2).Hap”ITH HOpMY Y,W LE(R p e PY).

dt

. Iycte A =4(t"

. IIpumep

POCCHUVCKO-TATXKUKCKHNM (CIABSHCKWIN) YHUBEPCUTET
Kadenpa maremaTuku 1 pusuku
DK3aMEeHAIHOHHBII OMJIeT N0 JUCIUILINHE
«Teopus paznenumoctu 1uepeHIuATbHBIX 0IIEPATOPOB»
JJIs1 CTYIeHTOB 4-ro Kypca HanpasieHus 6akaaaBpa 01.03.01 «KMaTemaTuka»
buuer Ne4
+ 00
. IonyuyuTs MHTErpanbHOE NpeacTaBiIeHue y(t) = | F, U(r)dt, Ue Lp (R
0

. Jlokazath tleMMy 2.2. 0 HEpaBEHCTBE (H(t)— q(r ) )S 2x0 ‘1q(r ) .
. IIpumep

+) "

POCCHUMICKO-TATKUKCKHUM (CIABSHCKWN) YHUBEPCUTET
Kadeapa maTtemaTuku U pU3UKHU
JK3aMeHAIMOHHBII ONJIET IO ANCIHILINHE
«Teopus paznenumoct 1u(depeHUATBHBIX ONIEPATOPOBY»

AJIsl CTYJ1IeHTOB 4-10 Kypca HanpasJieHusi 6axanaspa 01.03.01 «MaremaTuka»
buier NeS

. Jlokasats tlemmy 2.3. 0 HepasercTBax Becosix Gymxmmii 1(1)<21(t), I(t)<2I(t).
+ ©

. IlonyunuTts MHTETpAIBbHOE NMPEACTABICHUE Y(t) = | Fk (tr)U(t)dt, Ue Lp (R

0 R

. Ipumep

POCCHUMCKO-TATKUKCKHNM (CIABSHCKWI) YHUBEPCUTET
Kadeapa maTtemaTtuku u GpU3UKHU
JK3aMeHAIMOHHBII ONJIET IO ANCIHILINHE
«Teopus pasgeaumoctu auddepeHIHAIBHBIX OIIEPATOPOB)
AJIsl CTY/1IeHTOB 4-10 Kypca HanpaBieHus 6akanaspa 01.03.01 «MaremaTuka»
Bbuaer Ne6

” Foyw2M@;pPH pPY)

L, @1 x  p

. Jloxazarp HepaBeHCTBO C ||y
1
p
. Jlokazatp Jemmy 2.4. 0 HEpaBEHCTBE ‘ p™ ('[)bI (t)— p (r )‘ < X0 2T p (’C ) :

<C |y .
ML @

. IIpumep

POCCHUMICKO-TATKUKCKHUM (CIABSHCKWN) YHUBEPCUTET
Kadeapa maTtemaTtuku u GpU3UKH
JK3aMeHANMOHHBIN OUJIeT MO JUCIHUILJINHE
«Teopus pasgeaumoctu 1uPpPepeHInAIBLHBIX 0NIEPATOPOB»
JJIS CTY/IeHTOB 4-ro Kypca HanpasJienus 0axanaspa 01.03.01 «MaremaTuka»

Bbuaer Ne7




mesQ (1, 6)<26 g (1),

esQ (1, 0)<2°'0 g (1).
Jlok3aTh,uTO oneparop Q;, =—Gy, (E+ Gk )L

Jloka3zaTh teMMy 2.5. 0 HepaBEeHCTBaX

[Ipumep

w

POCCHUHCKO-TAIKUKCKHUM (CTABIHCKAN) YHUBEPCUTET
Kadeapa matemaTtuku u GpU3UKH
JK3aMeHANMOHHbIN OMJIeT MO JUCHUILJIMHE
«Teopus pazgeaumoctu 1 PepeHINATBLHBIX 0IEPATOPOB»
JJIsl CTYJ1IeHTOB 4-1o Kypca HanpasJienust 6axanaspa 01.03.01 «MaremaTuka
BI/IJIET Ne8
T)

<_( g )+7\I)(j+l)0) 1 J‘L

7°™ +1

—00

dz

I[OKa?)aTI) OLCHKY

dat! °’

Perynsapusarop miia oneparopa kiacca Tpn6en;1
[Ipumep

POCCUMCKO-TAJKUKCKHUM (CJIABSIHCKUI) YHUBEPCUTET
Kadeapa maTtemaTuku U pU3UKH
JK3aMeHAIMOHHBII OWJIET IO ANCIHILINHE
«Teopus pazaeaumoctu 1 PepeHIHAIBLHBIX 0NIEPATOPOB)»
JJIS CTY/IeHTOB 4-ro Kypca HanpasJienus 0akaiaaspa 01.03.01 «MaremaTuka»
buier Ne9

ylkd)

Hajin materpan u ero ouesky | —zm o T
Jloka3aTb, 4TO B TOXKJECTBE (A+ 7LE)_1 = Fk (E+ Qk) HOpMa orepaTopa Qk HE

1
PEBOCXOJIUT >

[Tpumep

POCCHUMCKO-TATKUKCKHNM (CIABSHCKWI) YHUBEPCUTET
Kadeapa maTtemaTtuku u GpU3UKu
JK3aMeHAIMOHHBII ONJIET IO AUCIUILINHE
«Teopus pasaeaumoctu 11 PepeHIHAIBHBIX OIIEPATOPOB)
JJIS CTY/IeHTOB 4-ro kypca HanpasJienus 0axanaspa 01.03.01 «KMaremaTuka»
Buaer Nel(

Jloka3aTh TOXKIECTBO (A + kE)_l =F, (E+Q,).
d 2m-1 ) 1
d t2m—l RO < .

Jlokaszath OLIEHKY

[Tpumep




POCCHUHCKO-TAKUKCKHUM (CTABIHCKAN) YHUBEPCUTET
Kadenpa maremaTuku u pusuku
DK3aMeHAIHOHHBII OMJIeT N0 JUCIUILINHE
«Teopus pazaeaumoctu 1 depeHIHAIBLHBIX 0IIEPATOPOB)»
JJIs1 CTYIeHTOB 4-ro Kypca HanpasieHus 6akaaaBpa 01.03.01 «KMaTemaTuka»
Bbuuer Nell

1. Jloka3aTh HEPAaBEHCTBO 1 quH(r) < qw(MH(t) :
2
1

2. Jlokasatp,uro lim (1+t2) P y (Q)—>||y|| (9))
p— o Lp |
L i)

p

3. Ipumep

POCCUMCKO-TAJKUKCKHUM (CJIABSIHCKUI) YHUBEPCUTET
Kadeapa maTtemaTuku U pU3UKH
JK3aMeHAIMOHHBII ONJIET IO ANCIHILINHE
«Teopus pazneanmoctu 1u(depeHIATHHBIX OMIEPATOPOB»
JJIS CTY/IeHTOB 4-ro kypca HanpasJienus 0axanaspa 01.03.01 «KMaremaTuka»
buaer Nel2

X - J X ]
1. Haiiru onerxu |p ! (t)d__ F (tt) supa omeparopa p (t)d_F :
gl * el *
t
2. Jloxasats, uTo 11 V QyHKIUH o(t) € By, (Q) yHKIMA® () = J' F, (tT)o(t)d(t) € By (Q) .
Q

3. I[pumep

POCCHUMICKO-TATKUKCKHAM (CIABSHCKWI) YHUBEPCUTET
Kadenpa maremaTnky 1 GpU3NKH
IK3aMeHAIMOHHBIN OMJIET 1o AUCHHUILINHE
«Teopus pasaeaumoctu 11 PepeHHAIBHBIX 0IIEPATOPOB)

JJIsl CTYIeHTOB 4-10 Kypca HanpasJieHusi 6akaiaaspa 01.03.01 «MaremaTuka»
Bbuaer Nel3

1. Jloka3aTb HEPABEHCTRO| np%t)]k‘s M kpc+k (t).

1

< x(q() + V)@ | pOrze 1) (0= a+t2) Piw.

2. Jloxa3aTb HEPABEHCTBO ‘I p(t)

3. Ipumep




|

w N

POCCHUMCKO-TAI)KUKCKHM (CIABSIHCKU) YHUBEPCUTET
Kadenpa maremaTuku 1 pusuku
IK3aMeHAIMOHHELIN OMJIEeT IO JUCHUILINHE
«Teopus pazgeaumoctu auddepeHIHATBHBIX ONIEPATOPOB)
JJIS1 CTYIeHTOB 4-ro Kypca HanpasieHus 6axanaspa 01.03.01 «KMaTemaTuka»
buser Nel4

. Jlokazartb OLIEHKH

K
a — y(®)

d
Lo © oL@

. Jokazatp nemmy 3.2 0 COOTHOILIEHHH D (p* (1) = O(l)fq(t).

X2l o (@ 92
p (D) I(t) —r y(t)

<C ,
dt 1

<C ,rame C,C -const.
2 1 2

. IIpumep.

|

w

POCCUUCKO-TAJ)KUKCKHUMH (CJIABSIHCKUI) YHUBEPCUTET
Kadeapa maTtemaTtuku u Gpu3NKu
DK3aMeHAIIMOHHbII OMJIET MO AUCIUILINHE
«Teopus pazaeanmoctu qu(pPepeHuATbLHBIX ONIEPATOPOB)
JJIsl CTYIeHTOB 4-10 Kypca HanpaBjeHusi 6akanaspa 01.03.01 «MaremaTtuka»
Bbuaer Nel5
. Jlns onepatopaAe™ (Q; p(t)) momyuuts onepatop A*,GOpMaIbHO CONPSKEHHBIH K
[TRY
A.

. IlosmyuuThs HEPABEHCTBO KOAPLMTUBHOCTHU B ciiydae L, (Q).
. [Tpumep

POCCUMCKO-TAJKUKCKHWMH (CJIABSIHCKWI) YHUBEPCUTET
Kadeapa maremaTuku 1 QU3NKH
JK3aMeHAlMOHHBbIH OMJ1eT M0 IMCIUIIIHHE
«Teopus pasapeaumoctu auddepeHHAIBHBIX 0IIEPATOPOB)
AJIsl CTYJIEHTOB 4-10 Kypca HanpasJieHusi 6akanaspa 01.03.01 «MaremaTtuka»
Buier Nel6
1. Jloka3aTh HEPAaBEHCTBO KOIPLUUTUBHOCTH JJIsI ONlepaTopa

AeH EV ((0;1); p(t)) B mpoCTpaHCTBE Lp,l Q) .

2. IlomyuuTs GpyHIaMEHTAIBHOE PEIICHUE ISl ypaBHEHUS

(A+AE)y=f, A ’::v (@ p(®), 1>0, teR,.

3. Ilpumep

POCCHUHCKO-TAJKUKCKUM (CTABSIHCKHWI) YHUBEPCUTET
Kadeapa maremaTuku 1 GQU3NKH
JK3aMeHALMOHHBIN OMJIET 110 AMCLHMILINHE
«Teopus paspeaumoctu 11 depeHIHATBHBIX 0IIEPATOPOB)
JJISl CTYIeHTOB 4-10 Kypca HanpaBjeHus 6axanaspa 01.03.01 «KMaTemaTuka»
buser Nel7

1. Tonyuuts popmMyily KOCHOBHOTO TOKJIECTBA



Y EV ((0;1); p(1)) B

2. JloxasaTh TeOpeMy O pa3eJIMMOCTH ONepaTopa A

IIPOCTPAHCTBE Lp I((0,1))
3. ITlpumep

POCCUMCKO-TAJKUKCKHUM (CJIABSHCKWI) YHUBEPCUTET
Kadeapa matematuxku u Gpu3nku
JK3aMeHANMOHHBbIN OMJIeT M0 AUCHMUILINHE
«Teopus pazaeaumoctu 1uddepeHuAIbHBIX 0OIIEPATOPOB)»
JJIs CTY/IeHTOB 4-10 Kypca HanpaBjeHus 6akanaspa 01.03.01 «MaremaTtuka»
buaer Nel8

1. Jloka3aTb OIICHKY HR(W'K) (A= p)H <N ,rme N=N(A,A") = const.
p,I

2. Jlokazath 1emmy 4.1 06 olleHKe HHTErpajibHOTO oreparopa
ITl,, <K, +K,Tel,

3. Ipumep

POCCUUCKO-TAJKUKCKHUMH (CJIABSIHCKUI) YHUBEPCUTET
Kadeapa matemaTtuxku u Gpu3uKu
JK3aMeHAINOHHBII OHJIET M0 JUCIUILINHE
«Teopus pazgeaumoctu auddepeHIHATBHBIX ONIEPATOPOB)

AJIS CTYAGHTOB 4-10 Kypca HanpasJjeHus 0akaaaspa 01.03.01 «MaremaTuka»
buser Nel9

< xq+2 (1) [p* ()< xat 1),

1. JoxasaTh HepaBeHCTBa‘ p*(t)b,(t)

2. Haiitu Hopmy omepaTtopa (A "+ LE)™'B mpocTpaHcTBE L " (@)
3. Ipumep

POCCUMCKO-TAJKUKCKUM (CIABSIHCKWI) YHUBEPCUTET
Kadeapa matematuxku u Gpu3nku
JK3aMeHAINOHHBII OHJIET M0 JUCIHUILINHE
«Teopus pasaeaumoctu auddepeHIHAIBHBIX OIIEPATOPOB)

AJIS CTYAHTOB 4-10 Kypca HanpasJjeHus 0akaaaspa 01.03.01 «MaremaTuka»
buser Ne20

29. Jlokazarb HepaBeHCTBa‘ p* (t)b|(t)‘ < xgt2e (1),

2m-1 k

P ()] g1 ()

30. Haiit HOpMy UHTETPAIBLHOIO oneparopa G, _ ZZG@

31. [pumep

POCCUMCKO-TAJKUKCKHUM (CJIABIHCKWI) YHUBEPCUTET
Kadeapa matemaTuku 1 GpU3NKH
JK3aMeHALMOHHBIN OMJIET 110 AMCLHMILINHE
«Teopus paspeaumoctu ¢ depeHHATBHBIX 0IIEPATOPOB)



AJS CTYAeHTOB 4-10 Kypca HanpasJjeHus 0akaaaspa 01.03.01 «MaremaTuka»
Buier Ne21



m-1 21 o

o (i
. Haiiti HopMy uHTErpansHoro omneparopa G, =Y > G,
=1 j1

2. Jloka3zatb emMmy 5.1 0 TOM, 4TO €ciu U e [p,l (Q) uvo e B2"(Q)

—

u,(A+AE)* ®)=0,(u,A*®)=0. Torma u=0

3. Ilpumep
4.
POCCHUMCKO-TAI)KUKCKHM (CIABSIHCKU) YHUBEPCUTET
Kagenpa mareMaTuku 1 pu3HNKHu
DK3aMeHAIHOHHBII ONJIeT Mo NMCIUILINHE
«Teopus pazgeaumoctu auddepeHIHATBHBIX ONIEPATOPOB)
AJIsl CTY/1IeHTOB 4-10 Kypca HanpaBieHus 6akanaspa 01.03.01 «MaremaTtukay
Bbuaer Ne22

1

. JlokazaTb neMMy 5.2 0 3aMBbIKaHUHM A, omeparopa A eY r::v (Q; p(t) .

2. TloctpouTts perynspuzatop Buga (A+AE)F,v=v +G,v .

3. I[Ipumep
1. Haiitu oOuiue penieHre ypaBHEHUE U YaCTHOE PELIEHUE YOBIETBOPSIOIIEE
HaYaJIpbHOMY yCIOBHIO Y = 4 npux = —2 x ey —y =0,
2.HaiiTu oO11iee perieHre ypaBHEHHE U YaCTHOE PEIICHUE YIOBJIETBOPSIIOIIEE
HaYaabHOMY yCiIOBHIO Yy =4 npux =—2 xy +y=0.
3.Haiitu oO1iue pereHne ypaBHEHHE U YaCTHOE PEILICHUE YI0BIETBOPSIOLIEE
HaYaJIbHOMY yCIOBHIO Y = 4npux = —2 y oy +x = 0.
4. Haiitu 001111€ pellieHne ypaBHEHUE U YACTHOE PEIICHHE yI0BIECTBOPSIOLIEE
HavaJIbHOMY YCJIOBHIO ¥ = 4 IIpU X = —2 y =y.

5.Haiitu 0Ommue unterpan ypasaenus x>y’ +y = 0.

6. Haiitu o6mmine unrerpan ypasuenuss x + xy + y'(y + xy) = 0.;

7.Haiiti oO1ue unTerpan ypapaenus @> - dr + (r + a)de = 0.

8. Haiitu oOmue unTerpan ypapaenus 25 - t2ds = (1 + t2)dt.

9. Haiitu oOmuii 1 yacTHOE UHTETPAJI IO HAYaIbHBIM yCIIOBUS y=1 mpu x=4,2y’\/x=y

10. Haiftu o0miunii ¥ 4acTHOE MHTETPAJT IO HAYATBHBIM YCIIOBUS Y = %HPH X =

% y = 2y + 1Dctgx.

11. HaiiT 00111l ¥ 4aCTHOE UHTETPaJ MO HayaJbHbIM YCJIOBUS Yy = 1 mpu x =
-1 x*y' +y*=0.

12. Pemut ypaBHEHHE y'x3 = 2y.

13. Pemut ypasuenue (x% + x)-y* =2y + 1.

14. Pemr ypasrernne  y' - Va2 + x2y.

15. Pemut ypasuenue (1 + x*)y' + 1+ y* = 0.

16. Pemut ypaBHeHUEe Ipu 7 = 2UNIpU @ =1 dr + 71 - tge - de.
17. Pemmt ypaBuenue y' = 2vylnx.

18. Pemmr ypasuenne (1 + x2) -y + yV/1 + x2 = xy.

19. Pemnt nuddepeHnnansHoe ypaBHeHHE: Yy = 2y — X.

20. Pemut nuddepennmanbaoe ypaBuenue: x2 + y2 — 2xyy = 0.



21. Penmur auddepennnansHoe ypaBHeHue: 4 =~ 5

22. Pemmut qudpepeHimanpHoe ypaBHEHHE: Y — — = X.

23. Pemut nuddepennmansHoe ypapHenue: Y + = =

24. Pemmt quddepeHuansHoe ypaBHEHHE: Y COSX — YSinx = Sinx.
25. Pemut nuddepeHnuansioe ypaBHeHue: y'x +y = —xy2,

’ 2
26. Pemut nudpepenmanpbHoe ypaBHeHHe: Yy — Xy = —Yy3e ¥ .
, _ y
27. Pemut nuddepeHunansHoe ypaBHeHue: xy * €OS S~ T Y FCOS——x.

28. Pemut nuddepeHnmansioe ypaBHeHue: xy = y2 + xy.

29. Pemut nuddepennnansoe ypaBaenue: xy +y = lnx + 1.
30. Pemut nuddepeHnnansuoe ypaBHenue: x2y2y = yx3 = 1.
31. HaiiTu 9acTHBIEC HHTETPAJIBI 110 TAHHBIM HAYaJIbHBIM YCIIOBHSIM:

y+Vx?+y% — xy' = 0; y=0 mpu x=1.

32. HaiiTu yacTHEbIE HHTCI'PpaJIbI 110 JAHHBIM Ha4aJIbHBIM YCIIOBUAM:

t2ds/dt = 2ts —3; s=1 npu t=-1

33. HaiiT yacTHBIC HHTETPAJIBI TIO TAHHBIM HAYAIILHBIM YCIIOBHSIM:

xy' = y(1+ Iny/x); y=1/Ne nmpu x= 1.
34. Pemnth qudpepeHnnanbHbic YpaBHCHHUS xy + y2 = (2x2 + xy)y'.
35. Pemuth nuddhepeHnmanbubie ypaBHEHHS: (a2 +x2)y' +xy =1
36. Pemmuts quddepennnanbable ypaBHEHUS: xy' + 2vxy = y.
37. Pemuts nuddepennunansusie ypasuenus:  (2x + 1)y +y =x.
38. Pemuth qudpepennvanbHbie ypaBHEHUS y' —ytgx = ctgx.

39. Pemnth nudpepeHnnanbHbic ypaBHCHHUS tds — 2sdt = t3 In t dt.

40. Pernth auddepeHmanbabie ypaBHeHUs: Y + xy = Xxy3.
KpuTtepuu onieHKH 3aaHUi
«OTIN4YHOY - 601ee 90 6amios;
«xopo1ioy - bosee 75 6aloB;
«yJIOBJIETBOPUTENLHOY» - MeHee /0 OalIoB;
«HEYJOBJIETBOPUTEILHOY» - MeHee S0 0asuioB.

Pa3paborumk: K.¢.-M.H., 1OLEHT
«28 » 08 2025r.



