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1. Poan JUCHHUILIMHBI «MaTemMaTHKa 1»B (l)OpMHpOBaHHI/I KOMIIeTeHI M it BBIITYCKHHUKA:

Jj1eMeHT

CocraBisiionye pe3yJbTaTOB 0CBOEHHS (JIeCKPUNITOPLI

. Kox HHauKaTopbl JOCTHKeHHsI KOMIeTeHIUIi "
o0pa3zoBaTeIbHOI KOMIeTeHIHii)
Cemectp KOMITeTeHIINI HanmeHoBaHHe KOMITETeHIIHN
TPOrpaMMsbl (AMCHUILUIHHA, Kon HaumMeHOBaHHe HHAMKATOPA Kox T TOTETG
npakruka, FHA) HHIUKATOpa JI0CTH/KEHUS
Brageer  ombITOM — IPUMEHCHHS ~— 3aKOHOB
Crocoben — YK(V)- €CTECTBEHHBIX HayK U MaTEeMAaTHYECKHUX METOJI0B
Yt 1.1B1 U MOJeJIel I PEIeHUs 3a/1ad TEOPETUYECKOT0 U
MOMCK, KPUTHYECKHH aHaIu3 U HIPUKAIHOrO XapaKTepa
CHHTE3 nHdopMaLu AHanmu3upyeT 3ajady, BBIISIS e
YK(V)-1 (b“p > | LYK(Y)-1.1 py ¥, YK(VY)- YMmeer pemath 3aJaydl  TEOPETUYECKOrO0 U
MIPHMEHSTh CHCTEMHBIH MOAXON 6a30BbIe COCTABILIIOLIHE L1V HPUKIAHOTO XapaKTepa
JUISL  PeLIeHUs] OCTAaBJIEHHBIX :
3az[aqp 3HaeT  3aKOHBl  €CTECTBEHHBIX  HAyK U
VYK(VY)-1.131 | maremaTnueckue METOABI TEOPETUYECKOTO
XapakTepa
Braneer MaTeMaTHYECKHM aNnapaToM aireopbl U
Cnocoben HPHMEHSTh muddepeHnanbHOro  MCYMCIeHHs  QyHKIUH
MatemaTuka 1 1 €CTECTBEHHOHAYYHbIE u OMK(Y)- OJIHOI TepeMeHH oM anst TIPOBE/IEHNS
OOLIEHH)XEHEPHBIE 3HAHUA, LIBI TEOPETUYECKOr0 HCCICAOBAHUS U MOJEIHPOBAHUS
METO/1bI MaTeMaTHYECKOT0 ’ (U3MYECKUX M XHMUYECKMX MpPOLECCOB U
aHantM3a W MOJACTHPOBAHUS B SIBJICHHIA, a TaKxKe, ISt pereHus
o npl/lMerleT 3HAaHUs MaTEMaTUKH B
OTK(Y)-1 HMH)XEHEPHOH nestensHocty, | M.OIK(Y)- - npakTiKe ipu IpoQecCHOHAIBHBIX 3a/1a4
CBsI3aHHOH ¢ mpoekTHpoBaHueMm | 1.1 MO POBAHHH OIIK(Y)- VMeeT NpUMEHSTh U3y4eHHBIE METOIBI alreOphl U
u KOHCTPYHUPOBAHHEM, . HaJM3a ULl pelIeH s CTaHAapTHBIX 3a1a4
OHC OBaHUE] p 1.1V1 aHaIu3a enre CTaH[] 3aj1a
TEXHOJIOTHAMHU  MPOM3BOACTBA 3HaeT OCHOBHBIE MIOHATHS U TEOPEMBI JIMHEHHON U
ONTOTEXHUKH, ONTHYECKHUX U OTIK(Y) BEKTOPHOH anreOphl, aHAJINTUUECKOH T'eOMEeTpUH,
ONTHUKO-3JICKTPOHHBIX l'lpl/l60p03 1131 TEOpUH JIMHEAHBIX NIPOCTPAHCTB,
U KOMIIJIEKCOB ’ muddepeHanbHOro  MCUUCIeHUs — QYHKIUH

OJTHOM IepeMEeHHOM

2. IToka3zaTeau ¥ MeTOALI OLIEHUBAHUS

IlnanupyemMble pe3y/IbTaThl 00y4eHHs 110 JUCIMILIHHE

Kopn

HaumenoBanue

Koa unaukaropa
JIOCTHKEHU S
KOHTPOJHPYeMO
KOMIeTeHIHH (MU ee

4acTH)

JAUCHHILIUHBI

HaumenoBanue pasjgena

MeToabl OLlEHHUBAHHUS
(oueHOYHbIe MEPONPHSATHS)

P11

Brnaneer

MYK(Y)-1.1

OCHOBHBIMH HOHATHSMH ¥ METOAMH JIMHEHHOW anreOphl,
AQHAIMTUYECKON reoMeTprH U (P epeHIIHATBHOIO HCYUCIICHHS
(YHKIMU OHOH ITepeMeHHOM

H.OMK(Y)-1.1./
H.OMIK(Y)-2.1

1. JIuneitnas anrebpa

2. BekropHas anrebpa

3. AHaNUTHUYECKAs] TEOMETPHS
4.BBeneHne B aHAIN3

5. Inddepennmansaoe
ucyncieHne QyHKIMHA OTHON
MEPEMEHHOI

KontponbHas padora

WJI3.

TectupoBaHue — HE3aBUCUMBII
koHTpoib [TOKO




P12 | Ymeer MLYR(Y)-1.1 1. Jluneiinas anre6pa KontposnbHas pabora
BBIUUCIIATH ONPEAETUTENH, BBIIOIHATE JEHCTBUSA C MaTpHULAMH, gggﬁgg;i/ 2. BexropHas anredpa U3
WCCIIEeIOBaTh U pelaTh CHUCTEMBbI JIMHEHHBIX anreOpanvdecKux 3.AHaINTHYECKAsS FEOMETPHUS TecTHPOBaHUE — HE3aBHCHMBIi
.. . . 4.BBeacHue B aHAIIN3
YpaBHEHUH; NPOMU3BOAUTH  JECHUCTBUS  HAJ  BEKTOpaMu, :
’ 5. lndpepennmransHoe koHTpos LIOKO
TEOMETPUUECKH U AHAJIUTHYECKH MPEACTaBIATh MPSIMYyK U .
) ucyucieHne GyHKIMHU OTHON
IUIOCKOCTh; YCTAHABIMBATh B3aUMHOE PACHONIOKEHUS MPSIMBIX MepeMeHHoi
W TUIOCKOCTEH; NPUBOAWUTH OOIIME YpaBHEHUS KPUBBIX H
MIOBEPXHOCTEN K KAHOHUYECKOMY BUY M CTPOUTH UX; HAXOJUTh
TIpeessl GbyHKIMIA U YHCIOBBIX
MOCJIeI0BATENbHOCTEH; HAXOJUTh TIPOU3BOJHBIE, HCCIEI0BATh
(YHKIIMU OZHOI'0 TIEPEMEHHOI0 M CTPOUTH MX TPpadUKH
PA3 | 3naer mj)Kn(zzyl) o / I Junciinaz airebpa KonTposbHas padoTa
anredpy MaTpHll, OCHOBHBIE XapaKTEPHCTHKA MATpHIL, HX l/l:OnK(y)-z:l. g.ABCKTopHaSI anrebpa W3,
OIIPEJIETICHUs U CBOMCTBA; METOABI PEIICHHUS CHCTEM JIMHEHHBIX ~AHATHTITICCKAA TCOMETPHA TecTrpoBaHue — HE3aBUCHUMBIH
anredpanyecKux aBHEHMI; METO/bI BEKTOPHOM 4.Benenne B ananus
P M ’ A p 5. luddepennuansHoe koHTposb [JOKO

anreOphI;CBOMCTBA M YPAaBHEHHS OCHOBHBIX T'€OMETPHYECKUX
00pa30B;0CHOBHbIEC ITIOJIOKEHUSI TEOPUH IPEAENoB; NpaBUiIa H
METOIbl ~ HAXOXJEHHS  NPOU3BOAHBIX  (PYHKUMA  OIHOM
HepEMEHHOM, CXeMy MOJIHOT0 UCCIIeN0BAaHUS (DyHKINH

UCUHCIIeHNe (YHKLIH ORHOM
[IEPEMEHHOI

3. IIxkaJja oueHUBAHUA

[Topsiiox opraHu3alMy OLIEHUBAHUSL PE3YIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIAMEHTUPYETCS OTICJIbHBIM JIOKaJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHHsT B TOMCKOM TOJUTEXHUYeCKOM yHHBepcuTere (CructeMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKiluu ).
Hcnonb3yercss OamibHO-pEHTUHIOBasi CHUCTEMa OIICHHBAHUSI pe3yldbTaToB oOydeHus. MToroBasi oneHka (TpaJuIMOHHAs W JIUTEpHAs) MO BUIAM
yuebHoi nestenbHocTH (m3ydeHue naucuuiuind, YHWUPC, HUPC, kypcoBoe NpoeKTUpOBaHUE, MPAKTUKU) OIpEAesseTcs CyMMOW OaljioB 10
pe3ynbTaTaM TeKYyIIero KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTanuu (MTOroBasi pedTHHroBasi olieHka - MakcumyM 100 6asioB).

PacnpeneneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTalnuu

YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCIHUITIIMHBI.

PeKOMeHI[yeMaH mKaJjla JJIs1 OTACJIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIHOT'O M TCKYIICTO KOHTPOJISA

% BBITIOJTHEHUSI
3a1aHUSA

CooTBercTBHE
TPaJMIOHHOMH OlleHKe

Onpenenenue OLEeHKH




90%+100% «OTINYHOY OTnnyHOE MOHUMAaHKE NIPEIMETa, BCECTOPOHHNUE 3HAHUS, OTJINYHBIE YMEHUS U BIaJCHUE OMBITOM MPAKTHYECKOHN AESITEIbHOCTH,
HEO0XOIUMBIC Pe3YIILTAThl 00yUeHUs c(hOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KIM K MAKCUMAJTHLHOMY

70% - 89% ((XOpOHIO» I[OCTaTO‘IHO MOJITHOC IMTOHUMAHHUEC MPEAMETA, XOPOIINEC 3HAHUSA, YMCHUSA U OIIBIT HpaKTPI‘IeCKOfI JACATCIIBHOCTH, HeO6XOI[I/IMI)Ie PE3YIbTATHL
O6yquI/IH C(l)OpMI/IpOBaHI)I, Ka4yCCTBO HU OAHOI'O M3 HMX HC OLICHCHO MHMHUMAJIBbHBIM KOJIMYCCTBOM OasuioB

55% - 69% ((YZ[OBJ'I.» HpI/IeMJ'IeMOC MIOHUMAaHUC MPeaAMETA, YAOBJICTBOPUTCIbHBIC 3HAHUA, YMCHUA U OIBIT HpaKTH‘IeCKOﬁ JACATCIIBHOCTH, HeO6XOZ[I/IMI)Ie PE3YIbTAThI
O6yquI/IH C(I)OpMI/IpOBaHH, Ka4eCTBO HECKOTOPLIX U3 HUX OLCHCHO MUHUMAJIbHBIM KOJIMYECTBOM 0asuIoB

0% - 54% «Heynon.» Pe3ynpraTel 00y4eHuUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBaHUSIM

[IIxayia [y1s1 OLIEHOYHBIX MEPOIIPUATHI dK3aMEHA

% BBITIOJTHEHHUS JK3aMeH, CooTrBercrBHE
3a/1aHUl YK3aMeHa 0aJ TPAJIMIIMOHHOMH OlleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OtnuyHO» OTnu4HOE MOHUMAaHKE TpeIMeTa, BCECTOPOHHUE 3HAHUA, OTINYHbIE YMEHUS U BJIaJICHUE ONBITOM NMPAKTUYECKOH e TeIbHOCTH,
HEoOXOIMMBIE Pe3yNIbTaThl 00yueHHUs! chOPMHUPOBAHBI, UX KAYECTBO OI[EHEHO KOJINYECTBOM OaJUIOB, OJM3KHM K MAaKCUMAIBHOMY

70% - 89% 14+ 17 «Xoporio» JloctaTouHO NOTHOE TOHUMAaHHUE MPeIMETa, XOPOIIME 3HAHUS, YMEHHUS M OTIBIT PAKTUUECKOMN IeITeIbHOCTH, HEOOX 0IUMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OIHOTO M3 HUX HE OLIEHEHO MUHHMAJIbHBIM KOJINYECTBOM 0ajljioB

55% - 69% 11+13 «Y 10BI.» [TpuemieMoe MOHMMaHUE PEMETA, YIOBIETBOPUTENBLHBIE 3HAHNS, YMEHHS U OIIBIT IPAKTUYECKOH JIESITEIbHOCTH, HE00X OJJUMbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIBHBIM KOINYECTBOM 0aJllIoB

0% - 54% 0-+10 «HeynoBin.» Pe3ysnbraThl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM

4. TlepeyeHb THNOBBIX 33 aHUI

OueHOYHbIE MEpPONnpPUATHS l]pnmepu THIIOBBIX KOHTPOJBbHBIX 3aJaHuil
1. KontponbHas padoTa KonTtpoabsnas padora «JInHeiinas anredpa»
BAPUAHT Nel

2 4 -3 1

1. Jlan onpenenuTens _% % 2- é-

0 -1 13

a) 3anummmTe pa3iokeHne JAHHOTO ONPENSIUTEIS 0 YeTBEPTOMY CTOJOIY;
0) BBIYUCITUTE OIPEACITUTENh, IOYIUB MPEIBAPUTEIHEHO HYJH B KAKOH — OO0 CTPOKE WIIHA CTOJIOIIE.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

X+2y—-z=-1
2. Pemmwmth cucteMy ypaBHEHHI METOJJ0M OOpaTHOH MaTpHIIBL: y—-z=1,
X+4y+27=5.

3HaueHue X BBIYHCIUTH Takke MeTosioM Kpamepa.

3. HCCHeﬂOBaTB CUCTEMY Ha COBMECTHOCTDb 1 PCIIUTHL METOAOM Faycca

X + X, — X, =3
X, 4+ Xp + Xg =4

2%, + X, +3X5 +2X, =0,
2%, + Xy +2X5 + X, =0,
2%, + X, +5%X3 +4x, =0,
2%, + X, +4X; +3x, =0.

4. [lana cuctemMa OIHOPOIHBIX JIMHEHHBIX ypaBHEHUI

a) Jlokaxkure, 4TO CHCTEMa UMEET HETPUBHUAIbHBIE PELICHUS;
0) Haiinure oOliee pelieHne CUCTEMBbI;
6) HaliauTe (yHIAMEHTAIbHYIO CUCTEMY PELICHHIA.

. 1Ipn xakuX 3Ha4YEHHUAX IapaMmerpa A cncrema nuHeiHBIX yYpaBHEHHI

2 1 1 4
C pacIIMpeHHON MaTpULei 1 A 1 3 |coBmecTHa?
1 20 14

KonTpoabHnas padora mo reme «BekTopHasi anredpa»
BAPUAHT Nel




OHeHO‘lele MEpONnpUATHIA le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

anbl yeThipe BekTopa: a ={4,5,2}; b = {3,0,1}; ¢ ={-14,2}; d= {5,7,8}.
1.Jloxa3aTh, uTO BEKTOPHI 4, b,¢ 00pa3yloT 6a3uc U HANTH Pa3IoKeHHEe BEKTOPA d B 5ToM Gasuce.

2. Haiitu KocuHyc yria Mesxay Bektopamu @ u D .

3. Haiitu jymny Bektopa § = a + 2b+3¢.

I1.Xansr vernipe Toukn: A(L3;0), B(4;12), C(3,0;1), D(—4;3,5).

4. Haittu 06béM mupamunsl ABCD u nvny Beicots! , onmymiennoii u3 sepmasl D wa rpans ABC .

5. Haiitu npoexumio Bextopa AB Ha ock Bextopa CD.

6. Haiitu xoopauHaThI BEKTOpa [(ﬁ + ATB),EB] .
I11.ITapauresiorpamMm nocTpoen Ha Bekropax a = P + 4q, b= %(f) —(), rme |r)| =4, |Q| =2,(p"g) = g :

Onpenenuth: a) KOCHHYC TYNOTO YIiIa MEXIy AUMaroHalsMHU; O) JJUHY BBICOTHI, OMYIIEHHON Ha CTOPOH

KonTtpoabHasi paora no TeMe «AHAJIMTHYECKASK T€OMETPHUs»
BAPUAHT Nel
1. OmpenenuTs NpH KaKUX 3HAYCHUSIXA MpsiMast
(a+2)x + (a*>-9)y + 3a* - 8a+ 5 =0 napanensna ocu OX.
2. CocraBuTh ypaBHEHUsI IPSIMBIX, TaPAJUICTBHBIX MPSIMOI
3x - 4y - 10 = 0 u oTCTOSAIIKX OT Hee Ha paccrosaue d=3
3. Jlaus! BepuuHbl TpeyronsuukaA(2,6), B(4,-2), C(-2,-6).
CocTraBuTh ypaBHEHHE BBICOTHI M3 BEpLUIMHbLA  ypaBHEHHE MeauaHbl u3 BepuinHel C.

4. TlpuBecTH K KAHOHMYECKOMY BHJLY, HA3BaTh H MIOCTPOUTh
kpuBble: a) 16x%+25y° +32x - 100y - 284 = 0;
6) y>- 4y - 20x +24=0.

5. U3 obmux ypaBHeHuit npsmoit :2X +y —3z -9 =0,
-2x+  3z+4=0
MOIYYUTh KAHOHUYECKHE M [apaMeTPHIECKOS YPABHCHHS MPSIMOIL.

6. Haiitu npoexumto TouxnA(1,2,0) Ha IIOCKOCTH
8x + 6y +8z — 25 = 0.

7. HOCTpOI/ITL TCJI0, OTPAHNYCHHOC TOBEPXHOCTAMU




OHeHO‘lele MEpONnpUATHIA le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

%
1

< X
vV +
S<
~N T
(A
S

KonTtpoabnasi pa6ora no teme «BBeeHue B aHAJIN3)

L. Bviyucaumb npedebl

2 .ot n
1. fim Y2 —4n. 2. lim?2 4 8 2" .

n—oo 3/2n3+1 ’ " how n-1 ’
2 2
3. Iim V14X 6X° +2X

) 4. lim

x—1 2X x—o 3% +1
V2 o 2
X2 X=2 x—>01—COSX ’
ﬂ 2
7 lim (x+2} X 8. fim N +2)—In2;
x—oo\ X—1 x—0 G
2X X :
. - . sin(2—-x
9. lim& =% . 10. lim> ( sin(2 - x)

x—0 X x—>2 A2X =2

I1. Onpenenuts nopsigok 6. M. o(X) mpu X —> O ornocurennho x:

1. a(x) = Inl+3/x?-tgx), 2. a(x) =~+2x+1-1.

I11. HaiiTu Touku pa3psiBa pyHKIuH, yKa3aTh ux xapakTtep. [loctponts rpaduk pyHKIUH B OKPECTHOCTH TOYEK
pa3pbiBa:




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

0, eciu X < 0, 1
2 21—X 1
1. f(x)={x",ecu0<x<1 2. y= i , 3. y=

1+21-x

X+ 2, ecau X > 1.

Koutposbhas padora
no teme «/Indpdepennmanbuoe ucuuciaenne GyHKIMN OTHOTO EPEMEHHOT0»
BAPUAHT Nel

I. Ha¥liTu npousBo/iHbIe CleAyOMUX GYHKLIMH:

X
ctg(\ﬁ)
1.y = (eC9SX 43x)2. 2. 3% 43Y =x-2y; 3 y=(tg2x) 2

d?y
1. Haiiti BTOpYIO IIPOU3BOIHYIO F :
X
2 X =cos(t/2), _
1Ly= X 2. ( )3y:mnW—y)

x2 _1 y =t —sint.
I11.. TTone3ysce mpaBusioM JlomuTans HAUTH MPEIEITbL:
7tX
. X2 1 . . COS—-
L lim —— 2. lim (sinzx)
x—1 X—1 InXx X—>1-—0

1

IVIIpoBectu nonHoe nccnenosanne Gynkmun Y = X€ Xu MOCTPOUTH €€ Tpaduk




OueHo4yHble MEPONPUATHS IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3alaHHii

NJI3. IIpuMep BapuaHTa MHAWBUAYAIBbHBIX 3aIaHUM.

Nuneinan anreGpa

1. BrHBcnnTh onpenennTenn

[ 123 -1 2| | -7 -3 2 4
11 0 =1 =2 011
| | | -
‘”I—d.z 4 2| bJI—q 213
[—2 0 1 —1| | -3 —2 2 1]

2. Haiiti matpuny X u3 ypassenna. Unenats nposepiy

1 2 2 1 11 —15
2 1 -2].X= 2 -8 3
2 -2 1 11 7 0
3. PemnrTh cHCTeMEl TUHEHHEIX YPABHEHNH:
a) meronom Kpamepa, b} mMaTpMuUHEIM MeTOOM
3z 4+ 4y — 22 =26 T+ Hy— z= 5
a) T— y+3dz=-2 b) Jz+By+z= 7

dr — 3y + Hz = -2

4. Pemnrte cucrenmel meTonom 'aycca

Ta —3e; +dzy = -5
. T —2e; +3zy = —4
TN e, 425, Bey = 12
dry +3ry —hHay = ]
@ Hars +Ar; —dig = 1
¥ 43w +2r; —2ry 4z = —1
b ry —23rs +x3 —xy —Ty = 3
®; —dra +axy +wy +T = 3
xy +2re H4xy —xy 4Ty = —1
Ty +@e —wz +xy =10
o) zy —ws Hxz; —xy =10
: A3, 4we —wz 4xy =10
3r, —rs Hxz; —xzy =10

5. Haijtru coficTBeHARe 3HAMEHNA I CODCTBEHHLIE BEKTOPEl MaTPMIL.

. 4
a]A:{_; _E) b B=11
\ .

AHanuTnueckan FeOMETPHA Ha NNOCKOCTH

1. CocTaBuTh ypasHeHus NPAMBLX, Hpoxoaiix yepes Touky M(-T7;5)
a) napajiensto npasoil 3x 4 2y — 1 =10,

. -1 y+4
b} nepuesaukyspHo npamoil T




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J]2|Hl/lﬁ




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

TectupoBaHue — HE3aBUCUMBII
koHTposab LIOKO (PT1 u PT2)

Bomnpocsr:
1. C noMomnib1o 371€MEHTapHBIX IPe0Opa30BaHUI pacHIMpPEHHAs MaTPULA CUCTEMBbI JIMHEHHBIX

1 -1 201 ] 0
ypasrenuii npusenena kBugy| 0 O O O O | 1 | BeiGepure BepHbie yTBepik/ieHusl, eciu A —

0102010

OCHOBHas MaTpulla CUCTEMBI, A — paciiup€HHaA MaTpula CUCTEMBIL.

1. rang(A)=2
2. rang(A)=3
3. rang(A) =2
4. rang(A)=3

5. cucTeMa COBMECTHA
6. cucTeMa HECOBMECTHA

2.Bricora Tpeyronsauka ABC, onymennas us sepumnnr C, ecm A(3;1;2), B(5;—3;6),
C(3;0;4) paBna
3.Paccrosinne mexay GhokycaMu AuIumca 5% + 9y2 -30x+18y+9=0 pagno

X=9t+1,
4. Kocunyc 0CTporo yria Mexay npsimpimu X+4 _Y-1_2+5 y _gt PaseH
10 -2 -1 y="5o,
72=3-2t
5. YcTaHOBHTE COOTBETCTBUE MKy (yHKIHMEH 1 e€ nuddepeHimanom
GbyHKIUSA IIPOM3BOTHAS
y = 3/sin x COS X
dy - —2 dX
33sin® x
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y:\/SinX dy: CO?X dX
24/sin X
y- 1 dy = — COS X dx
\/sinx 24/sin® x
y- 1 dy = COS X dx
Ysinx 3¥sin’ x
COS X
dy =——dx
y 23/sin x
1
dy = ———dx
y 24/sin X

| 1+ x3
NG 1
6. Onpenenure NOPSAIO0K MaIOCTH OECKOHEYHO MOl PYyHKIIMH — 7 OTHOCHTEIBHO — IPH X—>
X X

o0
K= .
7. OyHKIUS Yy =6X-€

“2X yObIBAET JUIA 3HAUeHui X

Lye(oi1/2)

2. X e 1/ 2;+x)
3. X e (—o0;—1/2) U @1/ 2;+x)
4. xe(-1/2;+w)

5 xe@/2,0).

OK3aMeH

e UYro Takoe OHpe):[CJ'II/ITeJ'IB? HpI/I KakKux npeo6pa3OBaHI/mx BCJIMYMHA ONPCACITUTEIIA HC MCHACTCS
e B xakmx CllydasaX OoNpCACINUTCIIb PABCH HyJ'II-Or) Yro CJICAYCT U3 PABCHCTBA OIIPCACIINTCIIA Hy.lHOr)
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Haiite onpeneneHne MWHOpa W anreOpanyeckoro IOMOJTHEHHs OJIIEMEHTa ONpeleluTes.
CdopmynupyiiTe npaBUIO BEIYUCICHHUS OMPEACTUTEINS.

Kak ocymiecTBinsitorcest TMHENHHBIE ONepalliy Hajl MaTpUIaMu?

Kak mepemuoxatorcs 18e MaTpuilbl? CBOWCTBA MPOU3BEIACHUS MATPHIL.

KaxkoBa cxema Hax0XJIeHHs1 00paTHOW MaTPHIIBI?

Maiite onpeneneHust penieHus] CUCTEMbI JIMHEHHBIX anreOpandyeckux ypaBHeHHH. Pacmmdpyiite
MIOHATHUS «COBMECTHAA», KHECOBMECTHASD», «ONPeNeNEHHAs, «HEONpeaeNEHHA CUCTEMBI.
Hanummre popmynsr Kpamepa. B kakom ciydae oHE TPUMEHUMBI?

Uro HazeiBaeTcs panroM Marpuilsl? Kak on Haxoautcs?

Cdopmymupyiite Teopemy Kponekepa — Kanemnu.

IIpm KakMX yCIOBHAX CHCTEMa JIMHEMHBIX areOpandecKuX YpaBHEHHH WMeEEeT MHO)XXECTBO
pemenuii? Korma ona umeer eAMHCTBEHHOE perieHne?

Onummre meron I'aycca pemenus CHCTeM JTMHEWHBIX YpaBHEHHH.

Kaxkune Hen3BecTHBIC HAa3bIBAIOTCS CBOOOIHBIMH, 4 KaKHe 0a3uCHBIMU?

Kakne oco0eHHOCTH pelieHus] OJHOPOJHBIX CHCTEM JIMHEHHBIX areOpandeckux ypaBHeHUH B
3Haere?

Kaxk crpoutcs pyHmamMeHTaIbHAS cHCTEMa PEreHU ?

Kaxk BBITIOTHSIOTCS JIMHEHHBIC ONepaIiyl Ha T BeKTopaMu? KakoBbI CBOMCTBA 3THX OIeparuii?
Kaxue BekTopa Ha3bIBalOTCS JIMHEHHO 3aBUCUMBIMHY, a KAKHUE JIMHEHHO HE3aBUCUMBIMU?

Uro Ttakoe 6a3uc? Kakme BekTopa 00pa3yroT 0a3uc Ha IIOCKOCTH H B IIPOCTPAHCTBE?

Kaxkoit 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

Uro Takoe KOOpAMHATHI BEeKTOpa?

Uto Ha3bIBaeTCs CKAISIPHBIM MpOoHU3BeAcHHEM BekTopoB? KakoBwl ero cBorictBa? J[is pemeHus
KaKMX 3a/1a4 ¥ KaK OHO MOKeT ObITh HCIIONb30BaHO?

Yto Ha3pIBAaETCsI BEKTOPHBIM Ipou3BeneHHEM BeKTopoB? KakoBel ero cpoiictsa? s perieHus
KaKMX 3a/1a4 ¥ KaK OHO MOKET OBITh HCIONb30BaHO?

Yto Ha3pIBaeTCsA CMELIaHHBIM Npou3BeacHueM BekTopoB? KakoBel ero coiictBa? i pelieHus
KaKMX 3a/1a4 ¥ KaK OHO MOKET OBITh HCIONb30BaHO?

3anuimTe B BEKTOPHONW M KOOPIMHATHOW (hOpMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH
¥ KOMIUIAHAPHOCTH BEKTOPOB.

[IpsiMast MuHKUS Ha MIJIOCKOCTH, €€ o0Iee ypaBHEHNE

[aiiTe moOHATHE HOPMAJBHOTO W HANpPAaBIISIOMIErO0 BEKTOPOB MPSIMOW HA IUIOCKOCTH, YIJIOBOTO
ko3 uIrenTa.

3anuIuTe paszadYHble BHUABI NPSIMOM M YKaKUTE TE€OMETPUYECKMH CMBICI I1apaMeTpoB
YpaBHEHUS.
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3anuImTe YCJIOBUS MapayljIeNbHOCTH U NMEPIEHAMKYISAPHOCTH MPSIMBIX Ha IUIOCKOCTH B CIy4yae
Pa3IMYHBIX BU0OB ypaBHeHI/Iﬁ IMPpAMBIX.

Kak HaiiTy TOUKy nepecedeHus psAMbIX Ha MIIOCKOCTH?

Kax Beiuncnsercs paccTosiHie 0T TOYKU J0 MPSAMO Ha TUIOCKOCTH?

[aiiTe onpenenenue 3JUIMIICca U 3aNHUIIUTE €0 KAHOHUYECKOE ypaBHEHHE.

Maiite onpenenenne TUIepOOIBI U 3aNUIINTE €€ KAHOHMYECKOE YpaBHEHHE

Jaiite onpenenenne napabobl ¥ 3alMIIUTE e€ KAHOHUYECKOE YPaBHEHUE

Uznoxure cxeMy npuBeeHHs OOIIEro ypaBHEHHsI KPUBOW BTOPOTO MOPSAKA K KAHOHHYECKOMY
BULY.

[aliTe noHATHE NOIIPHON CUCTEMBI KOOPAUHAT.

Onummre mapaMeTpruaeckuii Cioco0 MOCTPOSHHSI TMHUNA HA TUIOCKOCTH

[Inockocts, e obuiee ypaBHeHHE

Kaxk ompenensiercsi B3anMHOE pacIiofioKEHUE MIIOCKOCTeN? 3anuimnTe yCIOBHS MapalIeIbHOCTH
Y NEPIEHIUKYISIPHOCTH IIJIOCKOCTEM.

Kax Berumcnsercst paccTosiHue OT TOYKH J0 TUIOCKOCTH ?

3anuiuuTe pa3iuyHble BUABI YPaBHEHMHM IPSMOW B IPOCTPAHCTBE M IOSICHUTE CMBICI
IIapaMeTpOB, BXOISAINX B yPaBHEHHUS.

Wznoxure cxeMy npuUBeAeHUs OOLIMX YpaBHEHUN IPsAMOI K KAHOHUYECKOMY BHILY.

Kak onpenenuTs B3aMMHOE PacloyiokKeHUE NPSIMBIX B IPOCTPaHCTBE?

Kak Bbruncinsiercs paccTosHue OT TOYKH 10 IPSAMON B IPOCTPaHCTBE?

Kak onpenennts B3aNMHOE PACITOIOKEHHE MPSIMOIN U TUIOCKOCTH ?

Kak umercs Touka nepecedeHus MpsMOi U TIII0OCKOCTH ?

HasoBuTe MoBepXHOCTH BTOPOTO MOPSIIKA U HAIMIIUTE UX KAHOHUYECKUE YPABHEHHUS.
CdopmynupyiiTe NOHATHE NpEnEa YUCIOBOH MOCIEN0BATEIBHOCTH

Cdopmynupyiite moHsTHE TIpenena GYHKIUN OQHON TepeMeHHOM

Urto Takoe 0JHOCTOPOHHHUE MpeAeibl (YHKIINH B TOUKE?

Cdopmynupyiite noHATHA OECKOHEYHO MO U OecKOHeuHO OosbiIoi mpu X —> a by

IlepBrIii 1 BTOpOI 3aMeyaTenbHbIEC IPEAEbI

Kak cpaBHuBatoTcs OeCKOHEUYHO Manble BeMMUMHBI? UTO Takoe OTHOCHTENBHBIH MOPSIOK
MajocTu?

Kakue OeckoHeuHO Masible  Ha3bIBalOTCA  HKBUBaJeHTHbIMH?  [IpuBemute  mpumeps
9KBHBAJIEHTHBIX OECKOHEUYHO MaJIBIX.

Kaxumu coiictBamu 00s1agaroT (yHKLINH, HEIPEPHIBHBIEC HA 3aMKHYTOM IPOMEKYTKE?

Yro noHMUMAIOT NOA TOUKOH paspbiBa pynkunn? Kakue paspbiBbl pa3inyaoT?

Kak cBs3aHbI IOHSTHS HEMIPEPHIBHOCTH U T PepeHInpyeMOCTH (PYHKIHMU B TOUKE?
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e 3anmmmure npaBuia quddepeHIpoBaHUS 00pPaTHON U CIIOXKHON (PYHKIMH.

e 3anumwure npaBwia auQQepeHIpoBaHUs HEIBHO 33JaHHONM (YHKIMU W (YHKUWH, 3aJaHHOH
napamMeTpU4YecKy.

e Uro takoe nuddepennnan Gpynkuun? KakoB ero reoMerpuyuecKuii CMbICIT?

e  Kakumu cBoiictBamu obnanarot auddepeHunpyembie QyHKIUN?

e Kax Haxonstcs auddepeHiuans 1 MPOU3BOAHBIE BBICIIUX TTOPSAKOB?

e ®opmyna Telinopa

e Uro Takoe Touka skcTpemyma (pyHKuuu? Kakue Touku sxkcTpemyma ObIBaroT?

e HeoOxomumoe ycrnoBHe CylIeCTBOBAHUS SKCTpeMyMa Juist auddepeHnrpyemoit pyHKmm

e JlocTarouyHble YCTIOBUS CYIIECTBOBAHUS SKCTPEMyMa

e (xema uccIeoBaHUs Ha DKCTPEMYM (YHKITUU OJTHOT'O TIEPEMEHHOTO

e (Cxema HaxXxOXKAEHHS HaWOONBIIEr0 ¥ HAMMEHBIEr0 3HAa4YeHUs QYHKIMH Ha 3aMKHYTOM
MIPOMEXKYTKE.

e JlaiiTe onpenenenue BBITYKIOCTH M BOTHYTOCTH KPUBOW Ha IPOMEXKYTKE.

e Kaxkwne Touku Ha3BIBAIOTCS TOUYKAMH Tepernda’?

e Yro HaspBaeTCS acUMIITOTOM Tpaduka GyHKIuN? Kakne acHMIITOTHI pa3iInvaroT?

e B uem cocrour mpaBwio Jlommrana? Jlas pacKpeITHS KaKWX HEOMPENSIEHHOCTEH OHO
MIpUMEHSIETCS?

5. MeTtoauueckue yKazaHus 1o npouejaype oeHMBaHUs

OueHOYHbIE MEpPONnpPUATHS

Hpouenypa MPOBEJICHHUSA OLICHOYHOI'0O MEPONIPUATHUSA U He00X0IMMble MeTOINYECKHe YKasaHus

1.

KonTtponsHas padora

B cemecTpe CTYIOEeHTBHI BBINOJHSIOT S5 KOHTPOJBHBIX PabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE DAa3Ebl.
KaxxmoMy cTyneHTyBBIIaeTCs CBOM BapuaHT. KOHTponbHBIE pabOTHI MPOBOAATCSA B YaChl MPAKTUYECKUX 3aHATHH. 3a
KaXAYyI0 KOHTPOJIBHYIO pPa0OTy MakCHUMalbHbIA Oam ompenenserci B COOTBETCTBHE C PEHTHHI-TIIIAHOM
JUCLUTUINHBL.

Kpurtepuu ouenku 3axanus:

bamer 3a KOHTPOJIBHYIO pa60Ty MOJIy4ar0TCsA YMHOXCHHUEM MAKCUMAJIBHOI'O 6aJma, npeayCMOTPCHHOI'O 3a HEC B
COOTBETCTBHC C peﬁTPIHF- IJIAaHOM, Ha JOJIFO BEPHO BBITTOJIHCHHBIX SaHaHHﬁ.

nas3

B CEMECCTPC CTYACHTHI BBIIIOJIHAIOT 7 I/II[3 I10 BCEM pasaciaM nporpamMmmbl JUCHUIIIINHBI. v KaxXaoro CTyJieHTa B
rpymmne CBOM BapUaHT I/II[?), HOMCP BapHuaHTa COOTBCTCTBYCT IMOPAAKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTaBE

TPYIIIBL
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N3 pa3melniensl B AEKTPOHHOM Kypce MO AUCHUIIIMHE.

Pemenne kaxmoro 3aanus J0KHO OBITh NOAPOOHBIM, C BKIIOYEHHUEM IPOMEKYTOUYHBIX pacu€TOB, paccyKAeHuH,
TOSICHEH U, C yKa3aHUEM HCIIOJB30BAHHBIX METOIOB U (popMyll. 3aJaHUE BBICBIIACTCS OTACIBHBIM (DaiiyioM,
ykasbiBaetcss ®UO, rpynmna.

Kputepuu onennBanus

3aIlaHI/Ie CUHHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJITHCHO 0oJee MOJIOBUHEI Sa,ﬂaHI/Iﬁ

Ecnu 3aanue He 3a4TeHO, paboTa BO3BPAIIACTCS CTYACHTY Ha J0pabOTKY.

CTyneHThl MOTYT HCTIPABIIATh HEBEPHO PEIICHHBIE 3aJJaHUs U CAaBaTh Ha MIOBTOPHYIO IPoBepKy. IIpemogaBarens
MOXKET YIeCTh HUCTIPABIICHUS U JOOABUTH OAJIIBI K TIPEIBITYIIIAM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe cTyaeHThl mpoxomaT aBa pyOexHbix TectupoBanus (PT1 um PT2) Bo Bpems koH(depeHII-HEIEIU B
cepemvHe M KOHIlE TEKYIIEro ceMecTpa COorjacHo pacnucanuio. PyOexnoe tectupoBanue (PT) mpoBoaurtcs B
KOMIIBIOTEpHOM (opMme B on-line pexxume. [IpoaomkuTenbHOCTh TecTHpoBaHus — 90 MuHyT 6e3 mepepbiBa. OTCUér
BpEeMEHH Ha4YWHAeTcd C MOMEHTa Bxona cryaeHTa B Tect. MHCTpyKTaK, MpEANIECTBYIONIMN TECTHPOBAHHUIO, HE
BXOIUT B yKa3aHHOe BpeMs. CTyIEHT MOXKET 3aKOHYHTH BHITIONHEHUE TecTa /10 NCTedeHHs OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHWH, yMEHUIl W BIAJACHWH, MOTYYEHHBIX CTyIEHTaMH 3a
OIIpeNeNeHHbIN MPOMEXYTOK 00yIEHHSI.

Kaxxaplii BapuaHT Ouiera MOJETHPYETCs] KOMITBIOTEPOM IO 3aJ[aHHBIM pa3zjieniaM XuMuu u cojaepxut 20 3amaHuid.
CrTyneHTsl BHOCSAT OTBETHI B KOMITHIOTEp, HO BCE PEIICHUS M MOSCHEHWs MpoBOIAT Ha Oymare. [lo okoHwanumn
TECTHPOBAHMSI TPEIOAABATENI0 BBIIAETCSI MaTpUIla OTBETOB M CYMMapHBIA pedTtwHr 3a Tect. OOcyxneHne
pe3yIbTaTOB TECTUPOBAHMSI TPOBOIUTCS HA KOHCYJIBTAIINH.

KpuTtepuu oneHKH 0THOTO 3aIaHHUS:

® 33 KaX/10€ IPAaBUIIbHO BBIITOJTHEHHOE 3aaHue BhICTaBisieTcs | TecTOBbIN Gai;
® 33 HENMpaBWJILHO BBHIIOJIHEHHOE WM HEBBIIOIHEHHOE 3a1aHue BeicTaBisiercs: 0 6asos;
e Ui 3aJaHUi C BBIOOPOM HECKOJBKHX NPAaBHIIBHBIX OTBETOB, 3a/IaHMM Ha COOTBETCTBHE M YCTAHOBJICHHE
MI0CJIEA0BATEIBHOCTH IPEIYCMOTPEHO YaCTUYHOE OLICHUBAHUE.
MaxkcuManbHbIA CyMMapHbIi TecToBbIH Oait 3a kaxaoe PT cocraBnsier 15 Oanos.
3a 2 Hemenmu no PT cTymeHTBI MOTyT O3HAKOMHUTCS C JEMOHCTPAIlMOHHBIM BapUaHTOM OuJIeTa, KOTOPBIH
pacmonaraercss Ha caiite http:/exam.tpu.ruB pasznene «MeponpusiTHs», U MOXET OBITh BBIIONHEH KaXKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHHUYEHHOE YUCIIO Pa3.

s cmyoenmos, me npoweowux PT @ nepuod nposedenus mecmupoanus NO YBANICUMETbHOU Hpudune,
npeodycmMompena 803MONCHOCHb MeCMUPOBAHUSL 8 Pe3ePEHbILL 0elb, KOMOPbLIL HAZHAYAEMC s CPA3y NOCie KOHQepeHy-
Hedenu.

Ipu pesynomame pybesicnozo mecmupoganus 6 641108 u Mmenee, 00OYUAOWUMCSE NPEOOCMABTAEMC 8 nepuoo
meKyujeti npoMeNHCymouHoU ammecmayuu 803MO*CHOCMb nosmopHo npotimu PT 6 pezepensiii denv, coenacosanHulii
¢ bropo pacnucanuii TI1Y.

DK3aMeH.

DK3aMEHOCYILECTBISAETCS B COOTBETCTBUU € [10J10°KEHMEM O MPOBEICHUH TEKYIIETO0 KOHTPOJIS U
npomexxyroyHo arrectauuu TIIY Ha sk3amene cTyneHTY BbIIAaIOTCS OMIIETHI, BKIIIOYAIOIIHE TEOPETHIECKHUE
BOIPOCHI U ITpaKTHUECKHe 3aaaHus. [IpenonaBaTens, mpoBepuB paboTy, B X0/1€ YCTHOH Oecebl CO CTyJ€HTOM MOXKET
3aJ1aBaTh BOIIPOCHI 110 caMOMY OMJIETY, a TaKXkKe JOIMOIIHUTEIbHBIE BOIIPOCH TI0 TEOPHH U TPaKTHKE. B urore cTymaeHT
HaOHpaeT UTOTOBBIN OaJl 32 9K3aMeH, MakcuManbHo 20 6amoB. OleHKa 3a JUCHUIIMHY GOpMHUpYETCs KaK UTOroBast
3a paboTy B CeMecTpe U DK3aMeH B COOTBETCTBHUE C IIPUHSTOMN IIKAIOH OIICHUBAHUSI.

CTy}IeHTBI, HE caaBIINEC 3K3aMCEH B CECCHOHHBIN nepuoa, MOryT rnepecaaTs €ro B i€puoabl JUKBU AN
3aJI0JIKEHHOCTEN B COOTBETCTBHUE C AEHUCTBYIOIIEH HPOLIETYPOH.

B cootBercTBHuM ¢ mpukazamu oT 25.07.2018 r. Ne58/om OO0 yTBepKACHUHU U BBEICHUU B JICHCTBHUE
«CucTeMbl OIICHUBAHUS PE3YJIbTaTOB 00yueHUs B TOMCKOM MOJUTEXHHYECKOM YHUBepcuTeTe» u Ne59/on
OO0 yTBep>KJIeHUH U BBEICHUU B JelicTBUE HOBOM penakiuu «llonoxeHus o mpoBeAeHUN TEKYILEro
KOHTPOJISL ¥ TpoMexyTouHoi artectanuu B TITY» sk3amen no ¢usuke npoBoIUTCsS B YCTHOU popme.
CryneHTy BblIaeTCs S9K3aMEHALMOHHBIN OWIIET, coAep Kallluii TEOPETHUYECKUE BOMPOCH], KAUECTBEHHBIE U
KOJIMYECTBEHHBIC 3a71aun. KaXpIii Bompoc Ouiiera orieHuBaThest 0amioM (Bcero o owmiery 20 6aioB).
DK3aMeH MPOXOAUT B YCTHOH opme.

CornacHo 1IKajbl OLIEHUBAHUS PE3YIBTATOB

18-20 6ayoB (OTIMYHO) - BCECTOPOHHHE 3HAHMSA, OTIMYHBIE YMEHHUS U BJIa IEHUE OMBITOM IIPAKTHYECKOM JeATebHOCTH,
HEOOXOANMBIE PE3yNIbTaThl 00y4eHHs CHOPMUPOBAHEI;
14-17 GamnoB (XOpoIII0) - JOCTATOYHO MOTHOE IIOHUMAaHHUE MIPEeIMETa, XOPOIINe 3HAHUS, YMEHHUS H OIBIT PAKTUIECKOH
JeSITeITbHOCTH, HEOOXOAMMBIE PE3YyIbTaThl 00YIEeHHUS C(POPMUPOBAHEL;
11-13 GannoB (yIOBIETBOPUTENBHO) - TIPHEMIIEMOE TIOHUMAHKE MPEIMETA, YAOBIETBOPUTENBHBIE 3HAHUS, YMEHHS
ONBIT IPAKTHYECKOHN JeATEeNEHOCTH, HEOOXOUMBIE Pe3yIIbTaThl 00ydeHHs C(HOPMHUPOBAHBI;
0-10 6annoB (HEYIOBIETBOPUTEIBHO) - Pe3ylNbTaThl 00YUEHHS HE COOTBETCTBYKOT MUHUMAJIBHO IOCTATOYHBIM
TpeOOBaHUIM.

Pe3y.]'ILTaTLI HpOMC)KyTO‘-IHOﬁ aTrecranuu O(I)OpMHSIIOTCSI BCAOMOCTBIO U BHOCATCA B 3a4YCTHYIO
KHIKKY 00y4aromerocs.







