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1. Pous mucuumanabl <MATEMATHKA 2.3» B hopMupoBanuu KOMIeTeHINH BHIITYCKHHKA:

Juement Kox Pesyabrar CocTaBJsiioIHe Pe3ybTATOB OCBOCHHUS (1IeCKPHIITOPLI KOMIIETEHIHi)
00pa3oBaTeJbHOI bI
Cemec | KoMIeTeHI| HanveHnoBanue
POrpaMMbl - KOMITCTEHIHH OCBOEHHUsI
(nucnmnInHa, P 0011 Kon HanmeHoBaHHe
npaktuka, 'HA)
HOIK(Y)- Brnazneer anmapatom MHTErpajbHOT'O UCUUCIEHUS U METOIAMHU
1B3 peliieHns1 OOBIKHOBEHHBIX AU (epeHIHaTbHBIX YPaBHEHUH, U
TEOpUeH PSIOB ISl ONHUCAHKS, aHAJIN3a, TEOPETUIECKOr0 1
Py FEm—————— HKCTIEPUMEHTAIILHOTO UCCIIEOBAHUS 1 MOJICIIMPOBaHUS (PU3NIECKIX
OCHOBHBI€ 3aKOHBI SIBJICHUH U MPOLIECCOB
eCTeCTBCHHOHay‘-IHbIX JUCHMIIINH
B npo(eceronanbHoii JOIK(Y)- | YMmeeT MPUMEHSITh arllapaT HHTErPaTbHOr0 HCUUC
JICHUS, pelIaTh
MATEMATHKA 2.3 3 JOIIK(Y)-1 JEeATETLHOCTH, IPUMEHATE METO/bI P1 1v3 p p p Y
MATEMATHYCCKOrO AHATH3A 1 i depeHnmanbHpie ypaBHEHHS TIEPBOTO U BBICIIHUX MTOPSIKOB,
MOJACIUPOBaHUs, TCOPETUIECKOT O MPUMEHATb METOABI TCOPHUU PAAOB IPHU PECIICHUN MHXXCHEPHBIX 3a/1a4
u 3KCl'lel/lMCHTaJ'll>H0r0
MCCIIENOBAHHA JAOIK(Y)- 3Haet 6a30BbIe TIOHATHS U METOIBI HHTETPATLHOTO HCUHCIICHHS
133 (yHKIMM OTHON U HECKOJIBKHUX MEePEMEHHBIX, YUCIOBBIX U
(YHKLMOHANBHBIX PSIOB, OCHOBHBIC METOIbI PEILCHUS
OOBIKHOBEHHBIX () dhepeHInalbHbIX ypaBHEHUIT
2. Iloxa3aTesim U MeTOABI OLICHUBAHHUS
ILiianupyemble pe3yJIbTAThI 00y4€eHHUs 0 AUCHHILIHHE Kon
KOHTPOJIUpYyeMoi HaunmenoBanue pa3gesa MeTonb! OLleHUBAHUS
Kon HaumenoBanmne KOMIeTeHIINHN (MM ee JUCHMILTHHBI (OLleHOYHbIe MePONPHSITHS)
4acTH)
Konrtponpnas pabora
PI-1 CriocobeH MPUMEHATh TEXHUKY HHTETPUPOBAHUS HeomnpeaeneHHblii HHTErpa 3ammra WJ13.
JIOIIK(Y)-1B3 DK3aMeH
Crioco0eH UCIoap30BaTh U MPUMEHSATH OCHOBHBIE 3aKOHBI U Konrtponpnas pabora
PII-2 annapaTt MHTErPaTbHOTO UCUHCIICHHS TIPH PELICHUH OnpeesieHHbIIT HHTErpaJl 3ammra NJ13.
MIPAKTHYECKNX WHXECHEPHBIX 3a7a4 JOIIK(Y)-1B3 OKk3aMeH
OObIKHOBEHHbIE KonTponsras pabora
Crioco0eH pemaTh 0OBIKHOBEHHBIE TH( G epeHITHAaTbHEIC
P -3 ABHEHIS nuddepenmanbubIe 3ammra NJ13.
P JOIK(Y)-1Y3 YPaBHCHHA OK3aMeH
CrocobeH nccneoBaTh CXOAUMOCTD PSIOB, BHIIIOIHATD UneroBLie Kontponbnas pabora
o . HCJIOBbIE H
P-4 | pa3noxxeHUs B CTENIEHHOM Psifl U B Psifl 110 OPTOr OHAJIIBHON 3ammra WJ13.
o (yHKUMOHATbHBIE PSAABI
cucreMe (GYHKIMI MTPH peIIeHNH TUTIOBBIX 33734 JOIIK(Y)-133 OK3aMeH




3. IlIkaaa oueHuBaHUS
[Mopsmok opraHU3anuy OIICHUBAHUS PE3YTBTATOB OOYICHHUS B YHUBEPCUTETE PErIIAMCHTHUPYETCS OTIEIBHBIM JIOKaJTbHBIM HOPMATUBHBIM aKTOM — «CHCTEMa OIICHUBAHHS PE3YIIETATOB

o0yueHuss B TOMCKOM moONHUTeXHUYECKOM yHHBepcureTe (CrcTema oleHuBaHUA)» (B JICHCTBYIOMICH penmakiuu). Mcmonmb3yercs OauIbHO-PEHTHHIOBas CHCTEMa OICHHBAHUS
pe3ynapTaToB 00yueHUs. MIToroast oreHka (TpaJWIlMOHHAS W JIMTEpHAs) MO BUAAM y4eOHOH nesTenbHOCTH (m3ydenue mucimimime, Y UPC, HUPC, kypcoBoe MpoeKTUpOBaHHE,
MIPAKTHUKU) OMPEACIIICTCS CYyMMOH OaJlTOB IO Pe3ybTaTaM TEKYIIEro KOHTPOJISA ¥ MPOMEKYTOYHON aTTECTAllMK (MTOroBasi peHTHHTOBas OIlcHKa — MakcumyM 100 Gatos).

PacnpeﬂeneHI/Ie OCHOBHBIX W JOIIOJHHUTECIbHBIX OayuIoB 3a OLICHOYHBIC MEPONPUATUA TCKYIIECTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ ATTCCTAllU YCTAaHABJIMBACTCA KaJICHAAPHBIM peﬁTHHl"-
IJIAaHOM JJUCLMILIINHBI.

PeKOMeHZ[yeMaH mIKaJa ajis OTACIIbHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'0 M TCKyHIEro KOHTPOJIA

% BBINIOJIHEHHUS CooTBeTcTBHE TPAAMIITOHHOM
— oleHKe Onpenesienne oueHKH
90% + 100% «OTIMYHO» OTiryHOE MOHUMaHKE TPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHHUS U BJIaJICHUE OIBITOM IPAKTUUECKOM
JIeATENbHOCTH
70% + 89% «Xopomio» JlocTaTouHO NOJIHOE TOHUMAaHKUE MPEAMETa, XOPOIINe 3HAHUSI, YMEHHS U OIbIT IPAKTUYECKON JIESITENbHOCTH
55% + 69% «Y 1oB1.» [TpuemsieMoe MOHMMAaHUE NPEIMETA, YIOBJIETBOPUTENIbHBIE 3HAHHS, YMEHHS U OIBIT IPAKTUYECKON JIESITENbHOCTH
0% + 54% «HeynoBin.» Pe3ysbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJILHO JJOCTATOYHBIM TPEOOBAHUSIM
[ITkaJyia 1J1s OLIEHOYHBIX MEPOIPHUATHH IK3aMeHa
% BBITIOJTHEHUS CooTtBeTcTBHE
3aJaHMi :—)Kg ame, TPAAMIMOHHOI OnpenesieHue OLEHKH
IK3aMeHa At OlLleHKe
90%+100% 36 +40 «OTIUYHO» OTanyHOE NOHMMAaHME NPEMETa, BCECTOPOHHHUE 3HAHMS, OTIMYHbIE YMEHHUS U BIaJCHUE OIBITOM NPAKTHUECKOH JeATeTbHOCTH,
HEeo0X0UMbIe Pe3yNbTaThl 00y4eHHs! chOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOIMYECTBOM 0aJlioB, OJM3KUM K MAaKCHMaJIbHOMY
70% - 89% 28 +35 «Xopormio» JloctaTouHO NOMTHOE TOHUMAHUE MPEIMETa, XOPOIIIME 3HAHUS, YMEHHS U OTIBIT IPAKTUYECKON eSITeNbHOCTH, HEOOX OJIUMBbIe
pe3yabTaThl 00y4eHuUst ChOPMUPOBAHbI, KAUeCTBO HH OZHOT'O U3 HUX HE OLCHEHO MUHUMAJIFHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 22 + 27 «Y IOBIL.» [TpremieMoe MOHUMaHHUE TPEIMETa, YIOBICTBOPUTEINBHBIEC 3HAHNS, YMEHUS U OIBIT MIPAKTUIECKOH NeTeIbHOCTH, HEOOX OJIIMBIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHBI, KaueCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIoB
0% - 54% 0+21 «Heynou.» Pe3ynpTaThl 00ydeHusI He COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHHSIM

4. TlepeuyeHb TUNOBBIX 3aJaHUM

OneHo4HbIe MePONPHUSITHSI

IIpuMepsl THIOBBIX KOHTPOJIBHBIX 3a1aHMI

1. KontpomnrHas pabora

KonTponbnas padora «HeonpeaeieHHbIil HHTErpan)
BAPUAHT Nel




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

10.

11.

12.

. 2
1+ cos” 2x dx
1+ cos4x

e* —1dx

x2 sin xdx

e*sin X dx
2

r xdx

¥ dx
(x2 -1)(x-1)

J'S—“ljé/;dx

R X+31X4
a® — x%dx

.sin 3xsin 2xdx

cos® 2xdx

y dx
3c0s% X+ 2

o 3 6
X+\/;+\/;dx

(x—1)(x? + 4x+5)

KonTtposabnas paéora no teme «Onpe/eeHHbIH HHTErpaa»
BAPUAHT Nel




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

X
4t -5
Haiinure Touku skcTpeMyma GyHKIUH Y= 5 dt.
0 t°+5
. . 2 _ 52
Berunciuts mwiomaas Gurypsl, orpanndenHoi kpupoit 0 =a~ COS 4 Q.
2
X=t
Boruncnute JUIMHY JyTu KPHUBOH 1
_ 3
y=—(t"-3t)
3
MEXKy TOYKAMU MIEPECEUEHUS C OCSIMH KOOPIMHAT.
2
xd x
BbIYUCIHTD HECOOCTBEHHBIE MHTETPAIbI WK JIOKa3aTh €ro PACXOIUMOCTh

144 — X2

] 2 sinx dx

I/ICCHCI[OBaTB Ha CXOAUMOCTBb HECO CTBeHHbII‘/‘I I/IHTeI'paJ'I J.— .
o XV X+1

Haiinure o0ObeM Tenma, oOpa3zoBaHHoro BpamieHreM BOkpyr ocd  OY  ¢urypbl, OrpaHHYCHHOH JIMHUSIMH
2

Yy +x—-4=0,y=Xx-2.

Bblupcnuth, € MOMOINBIO  ABOWHOrO  HHTErpaia,  IUIOM@Ab  OONAcTH  OrpAaHMYCHHYIO  JIHHHSIMU:

X* —4x+y*>0, x> -8x+y*=0, y=0, y=X

1 T
Haiinute cpennee 3nauenue pynkiuu Y = P Ha OTpE3Ke 0; —
1+2sin“ x 4

KonTponbnas padora no reMme «/IuddepeHuuanbubie ypaBHeHUS»
BAPUAHT Nel

(x2 + x2y3)dx — (y + x?y)dy =0
(xy" = y)sin Y_x
X

X%y’ + y =C0SX
Y + ytgx = y?sinx




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

1 1y 1 1 (x )
5. | +=,/— |dx—-| =—-=,[—-3y" |[dy=0
sz 2@ y’ Zﬁ yjy
6. y”:l(3+lnl
X X
7. y'= y(3+lni
X X
8.y’ —2y +4y=e*sin(~/3x)
e3x
9. yH_2y!_3y: 2
4—X

KonTposabsHast pa6ota o teme «Psiabn»
BAPUAHT Nel
1. HccnenoBaTh CXOAUMOCTD PAIOB:

1
© Inn n-1\"'2 = " Y
a) ) ———; Z( j . C —. d) > —— 9 2 sin(n” +4).¢
n=ln n3 +1 n=1 4n+1 n:]_n!‘3 nzll_cosl n=1
n
5 D™
—in(n+1)-10"
0 7n+1 0o ( 1) (X—I—l) 00 (X_Z)n
2. Haiftu 061acTh CXOAUMOCTH psiaa Z _—
_1n(n+2)(n+3) Zl(n+1) lin? (n+1) “=10™ +20"

(=1
3. JlokazaTs paBHOMEpPHYIO CXOAMMOCTB 110 onpenenennio Ha [0;1] Z

S 20n-7°




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

4. Pa3nouTh MO CTENEHIM X I (X + sin (X2 )) dx

3
5. a) Haiitu perrenue 3anaun Komm Y' =X + 3Xy + COS y, XO = O, yo =—2 B BUjIe psina Teittopa,

X
cozepKaliero nepssie 5 wienos; 6) Haiirtn pewenne 3axaun Kommn y” =y+Xe, y(O) =0, y'(O) =0 s

4
BHUJIC CTETICHHOTO PSI/Ia, COJEPXKAIIETO HECKOIBKO TIEPBBIX WICHOB (10 Ko3dduiuenTa mpu X  BKIIOYUTENHHO) METOIOM
HEOMPeACICHHBIX K03((DHUITUCHTOB.
6. Paznoxuts ¢pyakmuro f(X) meproga T B TPUTOHOMETPHUESCKHUI PSJT Dypee.

A
Yka3aTb 3HaUECHUSI CyMMBI Psiia B TOYKaxX pa3phlBa.

<V

Samura M3.

N3 no reme «HeonpeaeneHHbIN UHTErpaI»

Bapuant 1
1 J' xdx 21 J' dx
11— x? 1-sinx
2. .2 22. . 4 4
J‘esm X . sin 2xdx Ism X-C0s" x dx
3. 23.
ZarcthXdX dx
1+ 4x2 3sin® x + 4cos® x
4 J‘ e*dx 24 J.cos"’ X -sin® x dx
1+e*
5 J'sin(2x +3)dx 25. IsinSx -c0s10xdx
6. j dx 26. J'tg5xdx
arcsinx - V1—x2




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIbLHBIX 32JaHUH

7. J. dx 27. \/;dx
cos’(2x-1) I—%/—Z i
8. _ 28.
j3)2( 4dX J'(X-i-l)dX
X —4
> | [otg®2xdx i Ixz 1-x%dx
10. j 2dx 30. Imdx
V1+x®
11. _[xz cos3xdx 31 J- x3dx
12. _[cos(ln X)dx 32. I x2dx
sz—l
13. Iarcsinxdx 33. .[X _ ex2 dx
14. _X 34,
Ix-e 2dx sz-ex
15. j (X+1)dX 35. J.X'InZXdX
X2 +x+1
16. I (X + Z)dx 36. I |n2 X ix
VX? +4x+6 X
17. X 37. dx
I ezx_2 x Iezx —eX
+1
18. j (x—8)dx 38. J. dx
X(x-2)* Vsinx-cos® x
1o I (x3 - 6)dx 3. jsinx-cos3 xdx

(X2 +2) (x% +4)




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIbLHBIX 32JaHUH

20.

12x2+x+3

x2—x+1

dx

40.

x2dx
J.x3+1

M3 no teme «OnpeneneHHbIi HHTErpajD)

2
Haiitn i I et2 dt.
dx 7

Haiitu Touku skcTpeMyma QyHKIUU f (X) — I(t _1)(t . 2)e_t2 dt
0

Boraucnutb ONPpECACICHHBIC UHTCTPAJIbI.

0
2) _[(xz +5X +6) cos 2xdx.
-2

2arctg2 dX

i JZ sin” x(1—cosx)

0) j 2%sin® x dx.
72

16
0 j 256 — x%dx.
0

b) dx.
e+l X— 1
arci'EgS dX

e (3tgx+5)sin2x

4J1-x —~/3x+1

’ !(Jsx +1+ 4= x ) (3x+1)

Borancnuts miomany Guryp, orpaHIYeHHBIX rpadukaMu (QYHKIHH.

y=(x-2),
y=4x-8.

a)

o r=4cos3p, r=2 (r>2).

X = 4+/2 cos®t,
) y = 2+/2sin’t,
x=2 (x=2).

dx.




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

5. Buumciuthb JUIMHBL AYT KPUBBIX, 3aJaHHbIX YPABHCHUSAMU B HpHMOYFOHLHOﬁ CUCTEME KOOpAWHAT.

x =5(t—sint),
2y =Inx, J3 < x<A/15. b) y=5(1—cost),
0<t<r.

o p=3e""  —rx/2<p<n/2.

6. BeraucnnTs 00beMBbI TEN, 00pa30BaHHBIX BpalleHHEM (HUTI'Yp, OTPaHUUEHHBIX TpagukaMul QyHKIHH

y=—Xx*+5x-6, y=0.

a) BOKpYr Ox; b) Boxpyr Oy
7. WccnenoBaTh Ha CXOIUMOCTh HGCO6CTB€HHI)I€ HUHTErpajbl:
+00 d X +00 d X
?) I 2 ! .[ 2 © .[ 6
1 X @+ x)(x+2) 3 X (1+x)(x+2) X0 +1

8. Beruncnuth NpUOIMKEHHO OnpeeneH bl naTerpan ot Gynkuun Y = X — 2 na uHTepBane ot [-1;1] nucnone3ys

UHTETPAJbHYI0 CyMMY, pPa30uB OTPE30K MHTCTPUPOBAHMS IPOU3BONBHBIM YIOOHBIM oOpa3oM. IIpoBeputsb
HHTETPUPOBAHUEM.

M3 no teme «/InddepeHuuaibubie ypaBHeHUS»
Bapuant 1
[IpounTerpnpoBaTh ypaBHEHUs

1. (2 +x)dx+(x*y—y)dy =0; 2. y'sinx=yh y;

3. (x+2y)dx = xdy; 4. x*dy —(2xy — y*)dx =0;
5. (1+x%)y" —2xy =1+ x?)%; 6. (xy'—DInx=2y;
7. xy =3y =—x"y%; 8.(4x’e” + y*e")dx + (x*e’ +4y’e*)dy =0;

9. (cosy-sinx +1)dx+(siny-cosx—1)dy =0;

10. (x> —=y°)y'=2xpy, »(0)=1;

x+y 2

1. () =y’ +x°y)+ e x’y =0; 12.(y)’ =y +x=0;




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

1 Y1+ (") ="
y(0)=2, »y'(0)=-3;
6. yV'"'—y"+y'—y=x+5; 17. y" = y' + 2y =e" (x* = 1);

13 x°y" +x%y' =1,
15. y"'+3y'+2y =0,

18. y"'+2y"'=10e" (sin x + cosx);

—X

9. y'+3y'+2y=——7 »(0)=0, »'(0)=0;
e +2

20. Yka3zaTh CTpYKTYpy OOILEro petieHus ypaBHEHUs
y'—8y +16y =12x* —28x + ™

N/13 no teme «HucjaoBbie 1 GyHKIMOHATBHbIE PAIBD)
BapuanT 1
Haiitu cymmy psaa.

i 6
“~9n*+12n-5

»  4_5p
: nZ:;n(n—l)(n—Z)'
HCCHCI[OB&TB Ha CXOAUMOCTH pH,I[.
isinzn\/ﬁ
n=1 n\/ﬁ
> D
* Z‘S”—Hn—l
2 n+1
) Z2”(n—1)!

n=2




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

e
ii{Lj
~3"\n+1

2 1

nzz;‘ nin®(3n+1)

6 i(_l)ml 2n+1

— n(n+1)

BBI4uCINTh CyMMY psiia C TOYHOCTBIO (X .

i 1
| )™=, =001
9 ;( ) 3n2 a

Jloxasath crpaBemIuBocTh papeHcTBa. (OTBETOM Ciy:KMT uncio ), noay4aemMoe Ipy IPUMEHEHHH PU3HAKA

Hanam6epa niu npuzHaka Koru.)

. n!
10. ||m—n:O
n—)oon

Haiitu obnacth cxoquMocTH ()yHKIIMOHAIBHOTO PAA.

= (1)
. Z‘(x+n)_]/5
12 i%xznsin(xwzn)
n=1

13, Z 2n%\Ix =2 - e_nz/(x_l)3
n=1

= (n-2)*(x+3)"
. Z 2n+3

n=1




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

I[OKaBaTB, HUCXOIA U3 opeACICHUA, PABHOMCPHYIO CXOAUMOCTDb d)yHKHI/IOHaHLHOFO pAaaa Ha OTPE3KE [O, 1] . HpI/I

kakux [l aGcomoTHas BeMYHMHA OCTATOYHOTO YIEHA PSfia HE TPEBOCXOIAT 0.1 Vxe [O, 1]
n

= n X
s 2 (Y 20

n=1
I[J'IH JAHHOI'O (l)yHKHI/IOHaJ'H)HOFO psaa moCTPpOUTH Mamopnpylomnﬁ pAA 1 10Ka3aTb paBHOMEPHYIO CXOJIUMOCTDL Ha
YKa3aHHOM OTPE3KE

W X+1cosnx

n=0 \3/ n5 +1

Haiitu cymmy psina:

, 0, 2]

16.

1 n-1

17. Z.O:(—l)n_1 1+ = |X
n=1

n
18. 2.01(4”2 +9n+ 5) X"
n=0

Paznoxuts Gpynximio B pan Teiiopa mo crenensm X .
9
' 2
20— X—X

Brruncnuts uaTEerpan ¢ rouHoctso 10 0,001.

01 )
20. J. e ¥ dx
0

19

Pasnoxurs ¢pyakuuto B psag Oypre
2
21. Y = X" na unrepsane X € (—71', 72']

2. Y= ezx Ha untepsane X € (—2,2]

Paznoxuts pyaknmio B psix @ypse B KOMIUIEKCHON Gopme




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

. X
23. Yy =S|n§ Ha nHTEpBaTe X € (—72', 72']

[pencraButh QyHKIMIO HHTErpaoM Pypbe B KOMILIEKCHOH (opMme:

24. Y = e

DK3aMeH

DK3aMeHalnoHHbIH Oumer Ne 1
ITo gucrumuimae «MatemaTtuka 2.3
uHctutyT UK Kypce |
ITpumepHsIi BapraHT

. Jokaxxute TeopeMy 00 MHTETPUPOBAHUH IO YACTSIM JUIS ONpEAeTICHHOro uHTerpana. [IpuMenuTe 3Ty Teopemy K

BBIYKCIIEHHIO MHTETpaia arctg X dx

0
2. Tlomstue TpuroHOMeTpHueckoro paga dypre. ChopMyaupyiiTe JOCTATOUHBIE YCIOBHS pa3- TOKHUMOCTH (HYHKIIHH B
psin @ypbe (Teopema upuxiie). [IpoBepbTe BBIMOIHEHNUE HOCTATOYHBIX yeaoBwid st Gpyrkiun f(X) =sinx, [nl] X [ 7.

82 X+1

3. Haiiaute Touku SKCTpeMyMa GyHKIMH f (t) = I S
, T+1
X
4. Pemmre muddepenimanbHoe ypaBHEHHS

6yLix? [1y? [16xy [13x2

Teopernueckrx BOIIPOCOB IO BCEU TEME
[Iprmep: a) gto Takoe ®CP?

0) moueMy [t rHEIHOTO [{Y BBICIIEro MOpsIKa C MOCTOSTHHBIMA KO3()(pUITEeHTaMU YaCTHOE pEIIeHrE
WIIETCS B BUJIE SKCIIOHCHITNATBHON PyHKIHH?

B) MOYEMY MHTETPAJT OT HEYETHOH (DYHKIIUH IO CHMMETPUYHOMY IPOMEKYTKY

paBeH HyJI0?




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

1
2.

1") 3allUIInTC (I)OpMyJ'Iy JJIA BBIYMCIICHUA TUI0Iaan KpHBOHHHeﬁHOFO CCKTOpa. Z[) YEM OTJINYACTCA
YycCJ10BHasA CXOAUMOCTH OT abCOMIOTHON?

Bonpocsl
0 pa3ferny HEOIIPEIEJIEHHBI MHTETPAJT
[TonsTHe mepBoobpaszHoit. CBOMCTBO MEPBOOOPA3HOM (0KA3aTh).
[onsTre HeonpeeaeHHOro nHTerpana. CBoHCTBa HEONPENeICHHOr0 HHTErpasa.

Ilpakmuka — ymems uHmezpuposamso

3.

4.
5.
6

~

10.

11
12.

13.
14.
15.
16.

17.
18.

19.
20.
21

22.
23.
24.
25.

MemoOwt sbluucieHUs: HeONPEOeNeHHO20 UHMe2PAla. Memood NOOCMAHOBKU (3AMeHbl NePeMEHHOIL), Popmyaa
UHMeSPUPOBANUS HO YACTISIM.
Humezepuposanue payuonanvHoix ynxyuii (be3 0ok.)
Memoo neonpedenennvix KO3GhuyueHmos npu paznodxicerun OpooU Ha CyMMy npocmetuiux opooet.
Hnumezpuposanue MPUSOHOMEMPULECKUX Gynxyuil. Yuusepcanvnas MPUSOHOMEMPULECKASL
noocmaHosKa.
Hnmezpuposanue uppayuoHanbHbix GyHKYuil.
Hnmeepuposanue oupgepenyuanvrozo bunoma. Teopema Yebviuesa (6e3 00k)

1o pasaeny OTPEJEJIEHHBIN UHTETPAJL

[ousiTue onpenenenHoro uHTerpana. HeoOXoaumslil mpu3Hak MHTErpupyeMocTtH (6e3 J0K.).
CaoiicTBa onpeneneHHOro uHrerpana. (Teopema o cpeHeM, CBOMCTBA ONPEIEICHHOI0 HHTETpaa, BhIpakacMble
HepaBeHcTBaMH) (0e3 110k.) ['eomeTpudeckuii cMbICI.
Knaccel nHTerpupyemMbix QyHKIHN (TpU TeOpeMbl 6€3 JI0K.)
Teopema o nepBooOpa3HoOii HempepbIBHOH (HyHKINH (00 ONpEIeNneHHOM HHTErpae ¢ MePeMEHHBIM BEPXHIM
npezenom) (noka3ats). Crencreue (0 HEMPepHIBHOM 1epBO0Opa3Hoii) (6e3 10K)
Teopema Hrrorona-Jleitbnura (qokazarts)
Teopema 06 UHTETPUPOBAHHUH IO YacTsAM (63 T0K)
Teopema 00 HHTETPUPOBAHHH METOAOM IIOJICTAHOBKH (JI0Ka3aTh)
[punoxeHns onpeneneHHOro MHTErpaja: BEIYHUCICHHE IUIOMAAN IUIOCKOH (HIYpHI (BBIBOI (OPMYIBI B MOJISPHOM
CHCTeMe KOOpJMHAT), UIMHBI JIyru (BBIBOJ (POPMYJbI B JICKAPTOBOW CHCTEME KOOpAMHAT), 00beMa Tela BpalleHHs
otHOCUTENBHO och OX (BBIBOA (DOPMYIIBI).
[onstne HecoOcTBeHHOT0 MHTErpana I poxa.
[Ipm3Haku cxomumoctH. [1epBrIil mpu3HAK cpaBHEHUS (TeopeMy JoKa3ath). Bropoi (penenbHbIi) Mpu3HaK
cpaBHeHHA (6€3 IOK.)
[onsiTe HecoOcTBeHHOTO MHTErpana Il poxa.
[pm3Haku cpaBHeHuU: (Oe3 TOK.)
Teopema 06 aGCOMOTHOH CXOMIUMOCTH HECOOCTBEHHOTO HHTErpasia (J10Ka3aTh).
o pazaeny KPATHBIE MHTEI'PAJIbI

[ToHsATHE KPATHOTO HHTETPAJA, €T0 TEOMETPUIECKUN 1 (PU3UMIECKAN CMBICTI.
Heobxonnmoe ycinoBue CymiecTBOBaHMS KPATHBIX HHTErpajioB (0e3 10K).
Knacce! nHTErpHpyembIx (GyHKIuH (6€3 0K.).

CBoiicTBa KpaTHBIX HHTErpayios (0e3 JIoK.).




OueHoYHBIC MEPONPHUSATHS

IIpuMepsl THIIOBBIX KOHTPOJIBLHBIX 32JaHUH

26.
27.

BriBog GpopMylr MOBTOPHOTO HHTETPUPOBAHUS JIJIS BEIYUCICHUS KPATHBIX HHTETPAJIOB.
Sxobman nepexoma. Onpenenenue. ['eomerpudeckuii cMbICH (JIoka3aTh). [lepexon
K MOJIIPHBIM KOOPJAWHATAM B JBOIHOM HHTETpAJIC.

IIpaxmuka — ymemsb uHmezpuposamy.: 6 0eKapmoewix U NOIAPHLIX KOOPOUHATNAX

28.

29.

30.

3L
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

=~

no pazzaeny OBbIKHOBEHHBIE JIUOOEPEHIIMAJIBHBIE YPABHEHIM A

TlonsTue Z[I/I(b(l)epeHHI/IaHBHOFO YpaBHCHUS MICPBOIO MOpAaKa, peIICHNUC )IY, HHTCIrpaJibHad KpyUBas, 4aCTHOC PCIICHUC,
HavdaJIbHbIC YCJIOBUs, 3a/lava Kommn.

Teopema o CylecTBOBaHMM M €IUHCTBEHHOCTH perreHus 3aaaun Komm (6e3 nok). OnpeneneHue oOLero peeHus
ay.
OcHoBHbIe Byl JIY: ¢ pa3aensiomumMucs epeMeHHbBIMH, OTHOPOIHBIE, JINHEHHbIE TIEPBOT0 Nopsiaka, bepHymm, B
noynHbIX auddepennnanax. Jlokasare HeoOxoaumoe ycioBue mnonHoro nuddepennmana. lokaszaTh I0CTaTOYHOE
ycioBHe nonHoro muddepennymana.
Onpenenenue obiero peureHus 1Y mopsiika BbIlIe IEPBOro, YACTHOE PEIICHHE.
Teopema o CyIlIeCTBOBaHHUH U €IMHCTBEHHOCTH pernienus 3anaun Komu JIY nopsaka Beiiie nepeoro (6e3 JI0K).
[Tonsitue nuneliHoro 1Y n-ro nopsiaka.
OnHopoaubie nuHelHbie Y n-ro nmopsaka. J{Be Teopemsl o coricTBax pernenuit OJIJIY (mok.).
Omnpenenurens Bponckoro. Teopema o paBeHCTBE HYIIO BPOHCKHAHA JIMHEHHO-3aBUCUMBIX (YHKIUH (06€3 oK. ).
Teopema 0 HepaBEHCTBE HYJIO BPOHCKHAHA CUCTEMBI JIMH.-He3aBUCUMBIX pemernit JIOAY (mok.).
Teopema o crpykrype obuero pettenust JJOAY (nok). [Tonstue ®CP. CoiictBa ®CP
JluHeiiHble OAHOPOAHBIE AU(QEepeHIINaTbHbIC YPABHEHUSI N-TO TOPsIKA C TOCTOSHHBIMU Kod(duimentamu. Bung
YACTHBIX pEIeHUH, XapaKTePUCTHIECKOE ypaBHEHUE (TIOTYIHTh).
Jokazatb, 4To yacTHEIMH perreHusMu i JIOJY ¢ mocTosHHBIME KOG QHUIIMEHTaMH, KOTOPOEe UMEET KOMILIEKCHbIE
KOPHH XapaKTePUCTUUECKOTO YPaBHEHUS], BBICTYIAIOT TPUTOHOMETPHIECKHE (QYHKIINH — CHHYC ¥ KOCHHYC.
JluneiiHple HeonHOpOAHBIE Au(depeHInaIbHble YypaBHEHHS N-To Hopsiaka. Teopema 0 CTPYKType OOLIero penieHus
(6e3 mok.). Teopema o cynepro3uiyu perieHuit (6e3 A0K.).
Jluneiinbie HeopHOPOAHBIE MU depeHInanbHbIe YPaBHEHUS N-TO HOPSIKA C IOCTOSHHBIME Kod(duinentamu. Meton
HEOMpeIelIeHHbIX KO QUIIEHTOB ISl ypaBHEHUH CO CrIeIMaIbHON MPaBoi YacThio. MeTos BapHaliy MpOU3BOIbHBIX
MOCTOSTHHBIX — MeToj1 Jlarpamka (BbiBoz paboueii popMybr).

o pazaeny YMCJIOBBIE 1 ®YHKIIMOHAJIBHBIE PA/IbI

OCHOBHBIE TIOHATHSA U ONPEACTICHUS: OIpeeNIeHIe YUCIOBOr0 Psiia, N-0i YaCTUIHONW CYMMBI, CXOJISIIETOCs U
pacxonsmerocs psaa.

HeoOxonumeIii prU3HAK CXOTUMOCTH (TEOpEMY TOKa3aTh).
Tpu cBOMCTBA CXOMAMINXCS PAIOB. (IOK.)

Psizibl ¢ HeoTpUIaTENbHBIMU WieHaMu. KpuTepuil CXOMUMOCTH PSJIOB C HEOTPHUIIATETHHBIMHU YWICHAMH (TEOpEMY
JIOKA3aTh).

[lepBrrii pu3HAK cpaBHEHUS (TEOpPEMY JOKA3ATh).
[IpenenbHbIi Mpu3HaK cpaBHEHNS (6€3 J0K).
[puznaku Janambepa (10Ka3aTh), paauKaibHbI 1 HHTerpansHbIi Komm (6e3 1ok.).
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8.
9

10.

1L
12
13
14,
15
16.

1.

18,
19,

42. Tpuronomerpudeckuii psx @ypre Ha npousBonsHOM HHTEpBae (-1; I).

3HaKonepeMeHHBIC pAapl.  AOCONIOTHAsS | YCIIOBHAsI CXOAMMOCTh. Teopema 00 abcoII0THO
cxonsmnieMcs psiie (6e3 JoK.).

3Hakouepemyrommecs psasl. Teopema JleiiOHuIa (Jloka3aTh).

OyHKITMOHATBHBIC psibl. OCHOBHBIC MTOHATHS: 00JIaCTh M TOUKA CXOMUMOCTH, PaBHOMEPHAs CXOAUMOCTh. TeopeMa
Betiepmrpacca (0e3 10K.).

CBolicTBa paBHOMEPHO CXOAAIIMXCS QYHKIMOHAIBHBIX psloB (6e3 oK. ).

Crenennsie psagpl. Teopema AGens (OKa3ath).

CBoiicTBa CTETICHHBIX PI0B (0€3 JIOK.).

Psansr Teiinopa u MakiopeHa.

JocraTouHslil Mpu3HaK cxoxumocTy psiaa Teiopa (1okas3ath)

Pansr  Dypee. Oburme MOHSITHS. OproroHanbHas cucrema (hyHKIMHA. (ymerh
JIOKa3bIBaTh OPTOTOHAIIBHOCTH CUCTEMBI (DYHKIIMH Ha OTPE3KE)

Tpuronomerpudeckuii psin @ypbe. Haxoxnenne kodQpUIMEHTOB U1 TPUTOHOMETpUUecKoro psiia Oypbe (BbIBECTH
KO3 PHUIIUECHTHI).

Teopema Jupuxiie (6e3 10K.).
Henonneie psapt Dypbe. (okazaTh, Kak u3MeHATes KodQGuimeHTs! psaaa Oypbe 115 4eTHON U HEeUEeTHOM QYHKINK).

5. Meroauueckue YKa3aHud 1o npoueaype oueHuBaHUus

OueHouHbIe IIpouenypa npoBeaeHns OLIEHOYHOT0 MePONPUSITHS U HEOOXOAUMbIE MeTOIMYECKHE YKAZAHUS
MepOonpuUsTUs
KouTtponsHas B cemecTpe cTyneHTH BBHINONHSAIOT 4 KOHTPOJIbHBIE pabOThI, COIEpPKaHUE KOTOPBIX OXBATHIBAET BCE Pa3JIEbl AUCIUTUIHHBIL.
pabota Kaxxnomy ctyneHnty BbizaeTcsi cBoi BapuaHT. KOHTpoIbHBIE paOOThI MPOBOISATCS B Yachl MPAKTHUECKUX 3aHATHH. 3a KaXIyIo

KOHTPOJIBHYIO pa60Ty MaKCHUMAaJIbHBIHA OaJII onpeacisi€TCsa B COOTBETCTBUC C peﬁTI/IHF'HJIaHOM JUCHUITIINHBI.
PacnpeneHeHHe 0asuIoB 3a OLCHOYHOC MCPOIIPUATUC TCKYLICTO KOHTPOJISA YCTAHABIIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM
JUCHUIIIIMHBI B COOTBETCTBUEC CO cnez[y}omeﬁ IIKaJION OLICHUBAHHUS:

% BBINOJHEHHUS
3aJaHus

Bann OnpenesieHne oeHKH

90%+100% 36 —40 OTnryHOE MOHMMAaHKE TIPEMETa, BCECTOPOHHUE 3HAHWS, OTIMYHBIE YMEHNUS U BIIaJICHUE OIBITOM

TIPAKTHIECKOM eI TeIhHOCTH, HeoOXoauMble pe3yiabTaTel o0yuerns P/I1 — P14 chopmupoBaHsL,
MX Ka4eCTBO OLICHEHO KOJIMIECTBOM OAJLIOB, OJM3KHM K MAaKCHMAaJIbHOMY




OHeHO‘leIe Hpoue):[ypa NMPOBECACHUA OLICHOYHOI'0O MEPOIIPUATHUSA U HeOﬁXO}II/IMBIe METOAUYIECCKHUE YKa3aHUSA
MepOonpUsiTUs

70% - 89% 28 -35 JlocTaTouHO NOJTHOE TOHUMAaHHUE MPeIMETa, XOPOIIHe 3HAHUS, YMEHHS 1 OTIBIT PAKTUIECKOH JIeITeIbHOCTH,
HeoOXonuMble pe3yabTaTel 00yuenus P11 — PJ14 chopMupoBaHbl, KauecTBO HH OJTHOTO U3 HUX HE OLIEHEHO
MHMHHMAJIBEHBIM KOIHYECTBOM 0aJlIoB

55% - 69% 22 -27 [Ipuemnemoe MOHUMaHKE MTPEAMETa, YAOBIECTBOPUTENbHBIE 3HAHHS, YMEHUSI U ONBIT IPaKTHIECKON
JeATeNLHOCTH, HeoOXoauMble pe3ynbTatsl 00yueHust PJ{1 — PJ14 chopmupoBaHbl, KauyecTBO HEKOTOPHIX U3
HHX OLICHCHO MUHHMAJIbHBIM KOJIYECTBOM OAJLIOB

0% - 54% 0-21 Pesynbrarel 00yuenust P11 — P/14 He COOTBETCTBYIOT MUHUMAJILHO TOCTATOUHBIM TPEOOBAHHUSIM

MaxkcumanbHbIH 0amt 3a KoHTposibHBIE paboTh! B TedeHne cemecTpa — 40 0ayutoB, MUHUMATBHBIN Oat — 22 Oaa.
3amura U3 B cemectpe crynenTs! BeinoaHs0T 4 /13 o BceM pazaenaM mporpaMMbl TUCHUIUIMHBL. Y KaXJI0TO CTY/IEHTa B IpyIIe

cBoii BapuanT /I3, HoMep BapraHTa COOTBETCTBYET NOPAIKOBOMY HOMEDPY CTYJIEHTA B CIIHCOYHOM COCTaBE I'PYIIIIBI.
NJI3 pa3menieHsl B 3JEKTPOHHOM KYpCe MO JAUCIUIIIINHE.

Pemenne xax10ro 3aanus JOHKHO OBITH MOJPOOHBIM, C BKIIIOUEHHEM IIPOMEXKYTOUHBIX pacuE€TOB, pacCyXICHHH,
MOSICHEHHH, C YKa3aHHEM HCII0JIb30BaHHBIX METOJI0OB M popMyIl. 3a/laHue BhIChUIAETCA OTAEIbHBIM (hailioM, yKa3bIBaeTCs

®OUO, rpynna.

Kputepuu onieHKkHn 0JHOT0 3aJaHUs:

3amaHue CUUTAeTCs 3a4TEHHBIM, €CJIH BBIIIOJHEHO OoJiee MoI0BUHbI 3a1aHuil. Ecnu 3amanue He 3auTeHo, paboTta
BO3BpalIaeTCs CTyAEHTY Ha 10paboTKy. CTyAEHThI MOTYT UCHPABISATH HEBEPHO PEIICHHbIE 3aJaHUS U C1aBaTh HA TIOBTOPHYIO
npoBepky. [IpenonaBarens MOKET yuecTh UCHPABICHUS U 100aBUTh OAILIbI K MPEABLAYIIIHUM.

Pacrnipenienenne 6amioB 3a OIEHOYHOE MEPOIPUSITHE TEKYIIEro KOHTPOJIS YCTaHABIMBACTCS KaJIEHIAPHBIM PEUTHHI-TIAHOM
JUCIMIUIMHBI B COOTBETCTBUE CO CIEIYIONIEH NIKAION OLIEHUBAHUS:

% BBINOJIHEHHUS

Bana OnpeneseHue OLEHKU
3aJaHus
90%+100% 36 —40 OTnryHOE TOHMMAaHKE MPEIMETA, BCECTOPOHHUE 3HAHWS, OTIMYHBIE YMEHUS U BIIaJICHUE OIBITOM
MPAaKTHYECKOH JesTeNbHOCTH, HeoOXoMUMbIe pe3yabTaThl o0yuenus: PJI1 — PJ14 chopmupoBaHbl, ux
Ka4eCTBO OIIEHEHO KOJIIMYEeCTBOM 0aJlIoB, OJIM3KUM K MAKCUMAIBHOMY
70% - 89% 28 -35 JlocTaTouHO MOJHOE TOHUMAHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS M OTIBIT MPAKTUYECKOMN JIeITeIbHOCTH,
HeoOxomumble pe3ynbTatel o0ydeHus P/[1 — P14 chopmupoBaHsl, KauecTBO HA OJHOTO M3 HUX HE OLCHEHO
MHHUMAJIGHBIM KOJIMYECTBOM 0AJIIIOB
55% - 69% 22 -27 [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUSI U OMBIT MPAKTHISCKON
JIeSITeIbHOCTH, HeoOXoauMbIe pe3ynbTaThl o0ydernus PJ[1 — P/14 cdopmupoBaHbl, KauecTBO HEKOTOPHIX M3
HHX OLCHCHO MHHHMAJILHBIM KOJIMYECTBOM 0aJlIoB
0% - 54% 0-21 PesyneraTel 06yaenus P/{1 — P/I4 He cOOTBETCTBYIOT MUHIMAJIFHO JOCTATOYHBIM TPEOOBaHUSIM

MaxcumanbHbii 6amn 3a 3amuty MJ13 B Teyenne cemectpa — 40 6anioB, MUHUMAIbHbIN 6amn — 22 Gasia.




Ounenounsbie IIpouenypa npoBeaeHnsi OLIEHOYHOT0 MEPONPUSITHS U HEO0X0AUMbIe MeTOAMYECKHe YKA3ZAHUS
MepOonpUsiTUs
OK3aMeH DK3aMeH OCYIIECTBIISIETCS B COOTBETCTBUHU ¢ [loi0’keHneM 0 pOBENEHUH TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM

arrecrauuu TIIY. Ha sxk3aMeHe CTyAE€HTY BbIIAIOTCS OMIIETHI, BKJIIOUAIOLIUE TEOPETUYECKUE BOPOCHI U MPAKTUUECKHE

3anmanus. [IpenomgaBaress, MpoBepuB paboTy, B X0JI¢ YCTHOM OeceIbl CO CTYJICHTOM MOKET 33J]aBaTh BOIPOCHI TI0 CAMOMY

OumIIeTy, a TaKXkKe JOMOJIHUTEIIbHBIE BOIIPOCHI IO TEOPUH U MpaKTHKE. B utore cryaeHT HabupaeT HTOroBbIN Oajl 3a SK3aMeH,

MakcumaiibHO 20 0atoB (MUHHUMaIBHBIH Oaut — 11 6amtoB.). OrieHKa 3a AUCIUIUTHHY GOPMHUPYETCS] KaKk UTOTOBAs 3a paboTy

B CEMECTPE U DK3aMEH B COOTBETCTBUE C IPUHATON MIKAJION OLICHUBAHUS.

CrTyneHTsl, He CIaBIINE YK3aMEH B CECCHOHHBIN MEPHO/I, MOTYT MEPECaTh €ro B MEPUO bl TUKBUAAIMH 330JKEHHOCTEHN B

COOTBETCTBHE C ICUCTBYIOIIEH MMPOLEAYPOH.

Pacnipenenenne 6amtoB 3a OIIEHOYHOE MEPOTIPHUATHE DK3aMEH YCTAHABIMBACTCS KaJICHIAPHBIM PEUTHHT-TITIAHOM JTUCIIATITUHBI

B COOTBETCTBHE CO CJICIYIONIEH IIKAJI0i OLICHUBAHUS:

% BBINOJTHEHUS

3a1aHus

90%+100% 18-20 OTnryHOE MOHMMaHKE NPEIMETa, BCECTOPOHHUE 3HAHMS, OTIIMYHbIE YMEHUS U BIIaJICHUE OIBITOM

MPaKTHYECKON IeSITeNbHOCTH, He0OXOMMbIe pe3yiabTaThl 00ydenust P/I1 — PJ14 chopmupoBansl, nx

Ka4eCTBO OLICHEHO KOJIMYECTBOM 0aJIIoB, OJIM3KMM K MAKCHMAJILHOMY

70% - 89% 14 -17 JloctaTouHO NOJIHOE TOHUMAHHUE MPEIMETa, XOPOIIKE 3HAHUS, YMEHHUS U OTIBIT PAKTUUECKOM JIeITelIbHOCTH,

HeoOXxonuMble pe3yabTaTel 00yuenust P11 — PJ14 chopMupoBaHbl, KauecTBO HH OJTHOTO M3 HUX HE OLIEHEHO

MHHHMAJIbHBIM KOJIMYECTBOM 0aJlIoB

55% - 69% 11-13 [Ipuemnemoe OHUMaHUE MTPEAMETA, YAOBIECTBOPUTENbHbIC 3HAHHS, YMEHUSI U OMBIT PAKTHIECKON

JIeATENLHOCTH, HeoOXouMble pe3ynbTathl 00yueHus: PJ{1 — PJ14 chopmupoBaHbl, KauyecTBO HEKOTOPBIX U3

HHX OLICHEHO MHHHMAaJIbHBIM KOJIMYECTBOM 0aJLIOB

0% - 54% 0-10.8 PesynbraTel 00y4yenusi P/I1 — PJI4 He cOOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHSIM

baan Onpez[eﬂerme OICHKH




