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1. Poan JUCHMILIMHbI «MaTeMaTuka 1»B q)OpMI/[pOBaHHI/I KOMIIeTe HIIM I BBIITYCKHHKA:

daeMeHT N CocTaBJsIoLIe Pe3yJIbTATOB 0CBOeHHs (1€ CKDHITOPBI KOMIIE T€ HIMH)
. W HAUKATOPBI J0CTH:KE HHSI KOMIIE T e HITHii
o0pa3oBaTeJibHOM Kox
NPOrpaMMBbI Coed KOMIIeTe HIMH Hauvenoparue HanmeHOBaHHE HHAMKATOPA
KOMIIe Te HIUH H
(AucuuILIAHA, p L Kox muiukaTopa 0CTHKe HUST Kox auMe HOBaHHe
npakTuka, THA)
Criocoben VK(Y)-1.1B1 Bianeer OIBITOM TIp UMEHEHHUS 3aKOHOB
OCYIIECTBJIATE TIOUCK, €CTECTBEHHBIX HAyK M MaTeMaTHYECKUX METOJIOB H
KpUTHIECKIH aHaH3 MoJieNiell JUIs pelIeHWs 3aJad Teop eTHYECKOro M
HH&%{;ZEH AHamI3UpYeT 3a1a4y, BBIICILIA "D MKTIAMHOT0 X3paKTepa
YK(Y)-1 ’ NYK(Y)-1.1 ’ YK(V)-1.1¥1 [ Vmeer elmarth  3a7a4d  TEOPETUYECKOro U
™) HpUMEHATH ™) ee 6a30BBIE COCTABILSIIOIIAE . .. ( p A p
CHCTEMHBII T101X0J TIp MKJIAJHOTO Xap aKkTepa
VISl peLIeHus VK(Y)-1.131 | 3naer 3aKOHBI €CTECTBEHHBIX  HayK u
HOCTABIICHHBIX 33J]a4 MaTeMaTHYeCKue METObI TEOp ETUIECKOTr0
e Xapakrepa
Croco0eH MpHMeHSTh OIIK(Y)-1.1Bl | Bmanmeer MaTemMaTH4ecKHUM armaparom aareOpsl 1
€CTECTBEHHOHAY YHbIC udbepeHIHansHOro HCUHCIIeHHs )y HKLMH 0 JHOI
1 00 IIeHHKCHEPHBIC HepeMEeHHOM JUT1 IPOBEACHUS TEOPETHICCKOT 0
MaTeMaTl/lKa 1 1 3HAHUs1, MCTO IbI HCCJIEA0OBAaHUA U MO ICJIUP O BaHUA (?PI?;H‘{QCKI/IX n
MaTeMaTH4ECKOro . XUMHYECKUX IIPOLIECCOB U SABICHHUIL, a TAKKE, UL
IIpuMeHseT MaTeMaTHIEeCKHI
aHaJ3a 1 o PpeleHus npoheccroHabHAIX 3144
anmnapaT MCCIe0 BaHU (y HKUIH,
MOJICJIMPOBaHUA B o o
. JMHEHHOI anreOpsl,
OMK(Y)-1 HMHKCHCPHOU mdhepeHIManbHOTO 1 OIIK(Y)-1.1Y1 | YMeer npuUMEHATb H3y4EHHbIC METOMbl aureOpbl U
i{;g;g:({)%cgn, H.OTK(Y)-1.1. MHTErpaTbHOTO HCUHCICHNS, aHaJM3a UL PeleHHs CTaHIAPTHBIX 33724
paspaGoTKoit psnoB, MddepeHnnanbHbIX OIIK(Y)-1.131 | 3HaeT 0CHOBHbIE IOHATHS U TEOPEMBI IMHEHHOM 1
k a x x v o
HIPOCKTHPOBAHHEM, K);II)VI ;ﬁ:&&;ﬁ%ﬁﬁﬁﬁ BEKTOPHOH areOpbl, aHATTHYCCKOI T€OMETPHH, TEOPHU
KOHCTPYHPOBAHHEM, O hepemenor JMHCEHHBIX IPOCTPAHCTB, md(vbd)epeﬂunamzﬂoro
TEXHOJIOTHSMU P bi( MCcYUCIIeHNS (yHKIIUN OJHON IIEpeMEHHOH
HPOU3BOJICTBA H
SKCILTy aTalui
OMOTEX HUYCCKUX
CHCTEMTH
2. Iloka3arejm u METOAbI OLICHUBAHUSA
IlaaHupyeMble pe3yJbTaThl 00yYe HHsl IO JUCIHILIHHE Koa maankaropa HaunmeHoBaHMe pa3jeiia MeToABI Olle HIBAHHUS
Koxa HaumeHoBaHHue J0CTHIKe HUSI JAHCIUILTHHBI (oLeHOYHbIE MePONpPUSTH)
KOHTPOJIHpYe MOl
KOMIeTe HIMH (WIH ee
4acTH)
P 1 Brnageer NYK(V)-1.1 1. JIuneiinas anrebpa KoHnTtpoibHas padora
OCHOBHBIMH IOHATHAMH M METOJIAMH JIMHEHHOHN anreOpsl, N.OMKY)-1.1. 2. BexropHas anrebpa 13
AHAMTAYECKOW TeoMeTpUH U UG P epeHIIMaTbHOTO HCIUCIICHHS 3.AHanmuTHuecKas TreoMeTpus o
o o TCCTI/IpOBaHI/IC — HE3aBHUCHUMBIN
(yHKIMU OHOH MepeMeHHOH 4.BBelicHUE B aHAIU3




5. Tup pepenuuansHoe koHTpoJb [IOKO
ucuuciaeHne QyHKIUNA OHOM
repeMeHHO !
P2 | Ymeer WYK(Y)-1.1 1. Jluneitnas anre6pa KontponbHas padora
BBIYHCIIATH ONPEICUTE N, BBIIONHATS Aciictsus ¢ matpuuamy, | A-OTIKY)-LL 2. Bektopnas anre6pa 13
HCCIIENIOBaTh W pElIaTh CHCTEMBI JIMHEWHBIX aireOpandecKhx 3. AHaTMTHYCCKAsT TCOMETPHs TeCTHPOBAHHE — HE3ABUCHMBIiT
ypaBHEHMil;  NPOM3BOJUTh  JEHCTBHA  HajJ  BEKTOPaMU; 4.BeesicHne B aHaym3 xorTpoms IIOKO
5. udpepenmumansroe p
TCOMETPUYCCKH W aHAIMTHYECKH MPEACTABIATH MNPAMYI H .
ucuucieHue QyHKIUNA OHOM
IUIOCKOCTh, YCTAHABIIMBATh B3aUMHOE PACIIOJIOKEHHS IPSMBIX .
nepeMeHHON
U IUIOCKOCTeH; NPHBOIUTE OOINME YpaBHCHUS KPHUBBIX |
HOBEPXHOCTEl K KAHOHMYECKOMY BHIY H CTPOHTH HX; HAXOJUTH
npeaensl  QYHKOMA W YUCJIOBBIX  TOCIENOBaTeIbHOCTEH;
HaxoJUTh MPOU3BOJHBIE, HCCIEN0BaTh (YHKUMH  OJHOTO
HEePEMEHHOTO U CTPOUTH UX TpadHuKH
PA3 | 3naer oot 1. JIuneiinas anreGpa KonrponbHas pabora
HN.OIIK(Y)-1.1.
anmreOpy MaTpull, OCHOBHBIC XapaKTePHUCTHKHA MATpHL, WX K 2. BekTopHast anrebpa N3.
ONpCACIICHUA U CBOfICTBa; MCTOAbI PCHICHUSA CUCTEM JIMHENHBIX Z.gHaJ’II/ITI/I‘lCCKaH TCOMETpUA TeCTI/IpOBaHI/Ie— HCBaBI/ICI/IMHﬁ
. . .Beenenne B aHamus
anreOpandecKux aBHCHHH; METObl BEKTOPHOI aireOphl;
P yp ’ o P pbl; 5.lnd depennmansroe xouTpons HOKO
CBOJICTBA W ypaBHEHHS OCHOBHBIX T€OMETPHUYECKUX 00pa3oB .
UCYHCNIeHHEe (YHKIUH OJHOM
;OCHOBHbBIE MOJIOKEHHUSI TEOPUH MPEJEIIOB; MPaBUia U METOIbI TepeMeHHoi
HaXOXK/ICHNS TPOWM3BOAHBIX (YHKIMH OJHOM TepeMeHHOH,
CXeMy IOJIHOTO HCCIEeI0BAHUS ()yHKINH

3. Ixkajaa oueHNBaHUA

[Topsinok opraHu3alMy OLICHUBAHUSI PE3YJAbTaTOB OOYYEHHS B YHUBEPCUTETE PEIIIAMEHTHUPYETCSl OTIENbHBIM JOKAJBHBIM HOPMATUBHBIM AaKTOM —
«Cucrema olleHUBaHUS pe3yabTaToB 0OydyeHHUs] B ToMckoM mojuTexHuyeckoM yHupepcutere (CucrteMa oneHuBaHus)» (B AEHCTBYIOIEH pelaKiuu ).
Hcnonb3yercs OGaulbHO-PEHTHUHIOBAs CHCTEMa OLIGHMBAHUS pe3yiabTaToB OOydeHHs. MToroBas olieHKa (TpaJulMOHHAs M JUTEpHas) MO BUAAM
yaeOHOl nesitenbHOCTH (M3ydenue mucuuiuimH, YHWPC, HUPC, kypcoBoe NpOEKTHPOBAHWE, MPAKTHKH) OIMPEICIseTCs CyMMOW OalllIoB IO
pe3yibTaTaM TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOU aTTecTalny (MTOroBasi pEHTUHTOBAs OIleHKa - MakcumyMm 100 GamioB).

Pacnipenenenne OCHOBHBIX M JIOMOJHUTEIBHBIX OallIoOB 3a OLEHOYHBIE MEPONPUSITHUS TEKYIEro KOHTPOJIS W IPOMEXKYTOYHOW aTTeCTalluu
YCTaHaBJIMBACTCA KAJICHJAPHBIM PEUTHHT-IIAHOM U CLHUIUIMHBI.




PCKOMCHI[yeMaH mKajaa 1A OTACIBbHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O U TCKYHICTO KOHTPOJISA

% BBITIOJTHE HUSI COOTBETCLFBHC Onpenc/ieHEe omeHKH
3aJaHus TPAaJUIHOHHOM OLIEe HKE

90%+100% «OmmuHO» OmmyHOe MOHMMAaHUE IIPEAMETA, BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHUS U BIAJCHUE OIBITOM IPAKTUUECKON JESTEILHOCTH,
HEoOX0oAMMBIE Pe3yJIbTaThl 00ydeHHs chOpMUPOBAHBI, UX KAUeCTBO OIICHEHO KOJMYESCTBOM 0aJUIoB, OJIM3KHM K MAaKCHMaJIBLHOMY

70% - 89% «Xopouio» JlocTaTogHO MOJIHOE MOHMMAHUE MPEAMETa, XOPOIINE 3HAHMS, YMEHUS U OMBIT IPAKTUYECKON AEATENbHOCTH, HEOOXOAUMBIE Pe3yIIbTaThI
00ydeHus copMHUPOBaHbI, KAYECTBO HU OJHOTO U3 HUX HE OLICHCHO MUHUMaJbHBIM KOJIMYECTBOM 0ajuioB

55% - 69% «Y IOBILY [IpuemireMoe MOHNMaHNUE IpEIMETa, yIOBICTBOPUTENIbHEIC 3HAHUS, YMEHHS U OIBIT IIPAKTHUECKOH NeATeIbHOCTH, HEOOXOAMMBIE PEe3yIbTAaThl
00y4eHHs1 cOpPMHUPOBAHBL, KAUECTBO HEKOTOPHIX M3 HUX OICHEHO MUHHMAJILHBIM KOJIMYECTBOM 0alioB

0% - 54% «Heynosm» PesynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPpeOOBaHUSIM

[Ilkana 115 OLEHOYHBIX MEPOIIPUITHI HK3aMEHA

% BBINOJIHE HUS JK3aMeH, CooTBeTCTBHE
3aaHMii IK3aMe Ha 0aJ1J TpaauIHOHHOM 011e HKe Ompeneenme onenxu

90%-+100% 18 +20 «OTmmaHO» OTmmMyHOE MOHMMAaHUE MpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS M BJIAJICHUE OTIBITOM MPAaKTHYECKON e TeIbHOCTH,
HeoOX0AMMBIC Pe3yJIbTaThl 00ydeHHs c)OPMHUPOBAHBI, UX KAYECTBO OICHCHO KOJMYECTBOM 0aJUIOB, OJM3KUM K MaKCHMAJbHOMY

70% - 89% 14 =17 «Xopo1to» JlocTtaTouHO MOJHOE MOHUMAaHHUE MPEeAMEeTa, XOPOIIUe 3HAHUS, YMEHHS U ONBIT NPAKTHYECKON NeATeTbHOCTH, HEOOX0AUMBbIe
pe3yibTaThl 00y4deHHs1 chOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLICHCHO MHUHUMAIBHBIM KOJMYECTBOM OaJlioB

55% - 69% 11 +13 «Y IOBILY [TpuemileMoe MOHUMaHKE TIPEAMETa, YIOBICTBOPUTEIILHEIC 3HAHHS, YMEHHUS U OIBIT IPAKTHYECKOH JIEATeIFHOCTH, HEOOX0 MMBIe
pe3ysbTaThl 00y4eHUs cHhOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHCHO MHUHUMAaJBHBIM KOJNYECTBOM 0ajuioB

0% - 54% 0+ 10 «Heynosmy» Pe3ybTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPpeOOBaHUSIM

4. IlepedyeHb TUNOBBIX 3aJaHUI

O 11e HOUHbIE M e PONPHAT Ut IIprMe pbl THIIOBBIX KOHTPOJIb HBIX 3212 HUI
1. | KonrponbHas pabota Konrponbnasi pabora «JIumeiinas anredpa»
BAPUAHT Nel
1. lan ompepenuTens 3 o) 4 0
a) 3anMmmTe pas3lioKeHUe JAHHOTO OTPECIUTENS 0 YeTBEPTOMY CTOJIOIY;
0) BEIYHCIIHTE ONIpENeNTeNb, Oy qHB IPEABAPUTEIFHO HYJH B KaKOoil — MO0 CTpOKE WM CTOJIOIIE.




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

xX+2y—z=-1,
2. PemuTh cuCTEeMyY ypaBHEHHH METOJOM OOpPATHOW MAaTPHIIBI: 3y—z=1,
x+4y+z=5.

3HayeHHUEe X BBIYMCIUTH Takke MmeTosioM Kpamepa.

3. HccnenoBath CUCTEMY Ha COBMCCTHOCTb U PCIINTb METOAOM Faycca

Xy +x3+x, =1

X +Xx, -x,=3
X+ X, + X3 =4

2x; +x, +3x5 +2x, =0,
2%, + x5, +2x5+x, =0,
2x; +x, +5x5 +4x, =0,
2x; +x, +4x; +3x, =0.

4. lana cuctemMa OJJTHOPOJHBIX JMHEHHBIX ypaBHEHUN

a) lokaxxute, 4TO CHCTEMa UMEET HeTPUBHAJIbHbBIC PEILCHUS;
0) Haiimute o01ee pemeHne CUCTEMBI;
6) HaliTe (pyHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

. Ilpu kakux 3HAYCHUAX MapameTpa A cncrema mneitnbix ypaBHEHUHA

2 1 1:4
C pacIIMpeHHON MaTpHIei 1 A 1 3| coBmecTHa?
1 20 1:4

KonrtponnHasi padora mo teme «BexropHast anredpa»
BAPHUAHT Nel




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

L Jlaner wetsipe Bextopa: d ={4,52};b ={3,0,1}; ¢ = {-1,4,2}:d ={5,7.8}.
1./Iokaszath, 4TO BEKTOPBI 5,[;,5 00pa3yroT 0a3uc U HAlTH pa3no’KeHUue BEKTOpa J B 3TOM 0asuce.

2. Haiitu xocuHyc yryia Mesxy Bektopamu d u b .

3. Haiitu mmuy Bextopa g =d + 25 +3c.

IL Jamer vernipe Touxn:  A(1:3;0), B(4:1;2), C(3;0;1), D(—4;3;5) .
4. Haittu 06wéM nupamuasl ABCD u pmny BbicoTs! , onyiensoit us sepiuasl D na rpans ABC .

5. Haittu npoexumio Bektopa AB Ha ock Bextopa CD .

6. HaiiTi KOoOpAMHATEI BEKTOPA [(B_C: + ﬁ), EBj .

ML TapawuiesorpaMM MOCTPOEH Ha BeKTopax d = p +44, b= %(f? —q), tme |]3| =4, Q| =2,(pnq) = g

OmpenemnTs: a) KOCHHYC TyIOTO yIVia MEXKAY AMATOHAIIMH, ©) IUIMHY BBICOTHI, OIYIICHHOW Ha CTOPOH

KourposibHasi pagotra 1o teMe «AHAIUTHYECKAS TeoMeTpHUs
BAPHUAHT Nel

1. OmpepemuTs NpU KaKUX 3HAYEHUAX @ HpsiMas

(at2)x + (az -9y +3d°-8a+5=0 napauenbaa ocu OX.
2. CocTaBUTh ypaBHEHHUS MPSMBIX, TAPAIUICIHHBIX TPSIMOM

3x - 4y-10 = 0 u oTcTOAIMUX OT HEE HA paccTosiHuE d=3
3. JlaHbI BepmIMHBI Tpeyroibauka A(2,6), B(4,-2), C(-2,-6).

CocTtaBuTh ypaBHEHUE BHICOTHI M3 BEPIIUHBI A M1 ypaBHEHHE MeauaHbl U3 BepiuHbl C.

4. TIlpuBecTy K KAHOHHMYECKOMY BUJY, Ha3BaTb U IIOCTPOUTH
kpuBbie:  a) 16x°+25y° +32x- 100y- 284 = 0;
6) y' - 4y-20x+24=0.

5. W3 obumx ypaBHeHuil mpsamoit: 2x +y-3z-9=10,
2x+  3z+4=0

MOJIyYUTh KAHOHUYECKUE U [apaMeTpUUYECKOe ypaBHEHUs HPSIMOM.

6. Haiitn npoekuuro Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +82-25=0.

7. TloctpouTh TENO, OTPAHMYEHHOE NOBEPXHOCTIMHU




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

X =z
x+y=2,
y=0,z=0.

I Boivucaums npedesvl

KOHTpOJI]:Haﬂ paGOTa no TeMe «BBe1eHHe B aHAIM3»

1+1+1+ +1
2_ - - - . 7
1. fm Y4 2. fm 248 2" .
n—0 312n3+1 N—>00 n-—1
3 1]_m\/1+x2, . 6x2 + 2x
x—1 2x ’ X—>00 3x2+1 ’
2 4 2
5. fim 371 6. im —>

x—2 x-2

PE—
x—01—cosx

X+l
7 h,m(x+2j . 8 i n(x*>+2)-n?2 .
" x>l x—1 ’ " x50 x2 ’
9. lim e2x—_ex; 10. MM
x—0 X -2 2x =2

IL Onpenemnts nopsaaoxk 6. m. oL(x) mpn X —> O ornocurennno x:

1. a(x) =In(1+3/x* tgx),

III. Haiitu Toukm pa3ppiBa (yHKuMM, yka3atb uX xapakrep. Iloctpouts rpagpuk ¢GyHKIMH B OKPECTHOCTH TOYEK
pa3pbiBa:

2. a(x)=+/2x+1-1.




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

0, eciu x <0, 1
2 zl—x 1
. f(x)=4{x",ecu0<x<1, 2. y= . , 3. y= P,
L X =
x+2,ecau x > 1. Lo l—x

KonrponsHasi pabora
no teme «AupdepeHumaibHoe ucyucjeHHe (YHKIMM OJHOIO NepeMeHHOI0»
BAPUAHT Nel

. HaiiTu mpousBojHble ciaeAyOnUx QyHKINH:

X
COS X 2 X y ctg( \/;)
1L y=(e +3x)°; 2.3 437 =x—-2y; 3 y=(tg2x) :
d*y
II. Haiitu BTOpY!0 NPOU3BOJHYIO 5
dx
x? x=cos(t/2), ,
Ly=—— 2 _ 3. y=sin(x—y)
2 -1 y =t —sint.
[I. . Ions3ysce npaswiom Jlonurans HaWTH peaebl:
o) X
x 1 ) ) C087
L. -— 2. Iim  (sinx)
x>l x—1 Inx x—>1-0
1

IV Ilposectn mojHoe uccneoBanne QyHKIMU Y = X€ X u noctpouts eé rpaduk




O e HOYHbIE Me PONPUAT U

HpuMepM THUIIOBBIX KOHTPOJIb HbIX 3a1aHUii

I3,

IIpuMep BapuaHTa MHIUBUIYAIbHBIX 3aJaHUHN.

Nuneinan anreGpa

1. BrHBcnInTh onpenennTenn

[12 3 =1 2| | -7 -3 2 4
[ 11 0 -1 -2 o1
| | | -
“]|—42 4 2| bJI—q 213
=20 1 —-1| |—3 -2 2 1}
2. Haittit maTpuny X w3 ypasHenns. CnenaTs Nposepry
1 2 2 1 11 —15
2 1 -2]-X= 2 —8 3
2 -2 1 2 0
3. PemnTh cHCTeMEl TUHEHHLIX ¥ PaBHeHHE:
a) meronom Kpamepa, b} mMaTpHYHLIM MeTODOM
Ar+ 4y — 2z = 26 z+iy— z= 5
a) rT— y+3z=-2 i) Iz +By+z=7
3r — 3y + Hz = -2 dr — Gy +z =10
4. Pemnrte cucrens meTonom Maycca
Ta —3z; +dxy = -5
. T —2x5 +3xy = —4
) 3z, 42z bz, = 12
dr; +3ry —bHxg = 5
®y +3re +5ry —dry = 1
r; 43z +2zy —2xy x5, = —1
b) Ty —2rs +xy —wq —ITp; = 3
#y —drs 4wy +ry 4T = 3
&1 +2r: Hax; —wy +ay = —1
Ty Hre —xy +x1y =10
o Ty —re 4xz; —zy =10
’ 3ry 412 —rz +x3y =10
3y —we 4wy —xy =10

5. HaiiTn cofficTEeHHRE 3HAYEeHMA W cOOCTBEHHEIE BEKTOPE MaTPHIL

; 4 —3 —3°
a) A= “‘E) B B=|1 2 1
2 1 1 2,

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

1. CocraBiTh yparHeHId IPAMELX, Dpoxosauix depes Touky M{—T,5):
a) napaniensto npssoil 3z + 2y - L =0,
-1 y+d
—3 9

5

b) nepuespukyaapo npaMoi




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

TecTupoBaHue — HE3aBUCUMBIIA
koHTpoJsib [IOKO (PT1 u PT2)

Bonpocsr:
1. C nomotpto 31eMeHTapHBIX MPeoOpa30oBaHUM pacIMpeHHas MaTPUIlA CHCTEMBI JTMHECHHBIX

1 -1 2 01| 0
ypasnenuii npusenenaxk uay [0 O 0 O O | 1 | Beibepure BepHbie yrBepskaenus, eciu A —
0O 1 02010
OCHOBHas MaTpHIla CHCTEMBI, A — pacuMpeHHas MATPHIA CUCTEMBI.
. rang(A) =2
2. rang(A) =3
3. rang(A)=2
4. rang(A)=3
5
6

[S—

. CHCTEMa COBMCCTHA
. CHCTEMA HCCOBMCCTHA

2. Buicora tpeyronsauka ABC, onymennas u3 sepumust C, ecmu A(3;1;2), B(5;—3;6),
C(3;O;4) paBHa
3. Paccrosue Mesky dokycamu smumnca 5% +9y° —=30x+18y+9=0 pasno

x=9t+1,
4. KocuHyc 0CTpOro yria Mexay npambivua *+4_y—1_z+5 y 6t paBeH
0 2 -1 y=o
7=3-2t
S. YcranoBuTe cOOTBETCTBUE MeXXAY (pyHKIMEH U e€ nudrpepeHiimanom
byHKIUSA MPOM3BOIHAS

y = 3/sin x dy = COS X i
34/sin” x




O e HOYHbIE Me PONPUAT U

le/lMep])l THUIIOBbIX KOHTPOJIb HBIX 3a1aHUii

y:«/sinx dy = COSXx dx
24/sin x
y= 1 dy=— COS X I
\/sin x 24/sin’ x
y= 1 dy=— COS X I
3/sin x 33/sin* x
COS X
dy =——=dx
23/sin x
dy = 1 dx
2+/sin x

. 1
6. OnpenenuTe NOPSAIOK MAJIOCTH OECKOHEUHO MajIol (yHKIIMU OTHOCHUTEIBHO — IPH X —

X
o0
K= .
7. OyHKUHSA y =6x-¢ > YOBIBAaCT Ui 3HAUCHUI X
Ly e(e1/2)
2.

xe(1/2;40)
3. xe(—o;—1/2) w1/ 2;40)
4. xe(—1/2;+0)

S xe(1/2:0).

DK3aMeH

e Yto Takoe onpenenurens? [Ipu kKakux npeoOdpa30BaHUAX BEJIMIUHA ONPEACIIUTEIS] HE MEHIEeTCS
e B kakux ciydasx onpesieanresb paBeH Hyimo? UTo ciieyeT 13 paBeHCTBa ONpeesnTeNs Hyo?
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Jaiire omnpezeneHMe MHHOpAa H ainreOpamdecKoro JOTOJNHEHHS SJIEMEHTa ONpe IeIUTelIs.
CoopmymupyiiTe TpaBWIO BBEIYUCICHHS OTPEICIHTEIIS.

Kak ocymiecTBsI10TCS JIMHEHBIE onepalyi HaJ MaTpUlaMu?

Kaxk nepemnoxarorcst e Matpuipl? CBolcTBa NPOU3BEEHNSI MATPHLL.

KakoBa cxema HaXOKIeHUsT 00paTHON MaTpHIIbI?

Haiire ompeaeneHusi pemieHNs] CHCTEMBI JIMHEHHBIX ajreOpandeckux ypaBHeHuid. Pacumdpyiire
TOHATHSI «COBMECTHAS», «HECOBMECTHAS», «OMpPeAeNIEHHANY, «HEONpeAeIEHHAS) CUCTEMBI.
Hammmmre dopmynsr Kpamepa. B kakoM ciydae oHu puMeHHIMBI?

Uro Ha3biBaeTcs paHroMm Marpuipl? Kak on Haxogurcs?

Coopmymupyiire Teopemy Kponekepa — Kanesum.

IIpy Kakux YyCIOBHSIX CHUCTEMa JIMHEHHBIX anreOpanmdyecKuX ypaBHEHHWH HMEET MHOKECTBO
pewennid? Korga oHa uMeeT eIMHCTBEHHOE pelleHue?

Ommmre MeToxa ['aycca pernieHus CuCTeM JIMHCHHBIX YpaBHEHUM.

Kakue HeusBeCTHbIE Ha3bIBAIOTCSI CBOOOIHBIMHY, & KaKue 0a3UCHBIMU?

Kakne ocoOeHHOCTH pemieHusi OTHOPOAHBIX CHCTEM JIMHEHHBIX anreOpandecKux ypaBHeHHI Bbi
3HaeTe?

Kax cTpourcst dyHnameHranpHas cucTeMa pelieHui?

Kaxk BoImONHsAIOTCS MHEWHBIE Omepalmi Haj BekTopamu? KakoBbl CBOWCTBA 3THX Orepalmit?
Kaxue BekTOpa Ha3bIBaIOTCS JIMHEWHO 3aBUCUMBIMHY, 8 KAKHE JIMHEWHO HE3aBHCHUMBIMU?

Urto Takoe 0a3uc? Kakue BekTopa 00pa3yroT 0as3uc Ha ITIOCKOCTH U B MMPOCTPAHCTBE?

Kaxotii 6a3uc Ha3bIBAIOT JE€KAPTOBBIM?

UTto Takoe KOOpAUHATHI BEKTOpa?

UTto Ha3bIBaeTCsA CKAJSAPHBIM Mpom3BelieHreM BekTopoB? KakoBwl ero cpoiicta? st perueHus
KaKKX 3a7]a4 ¥ KaK OHO MOXET OBITh HCTONB30BaHO?

Uto Ha3pIBaeTCs BEKTOPHBIM TpomsBeaeHneM BekTopoB? KakoBwl ero cBoiictBa? s pereHus
KaKMX 3a7a4 ¥ KaK OHO MOXKET OBITh HCIIOJIb30BaHO?

UTo Ha3bIBaeTCSl CMEIIAHHBIM MpOM3BeIeHHEeM BeKTOpoB? KakoBel ero cBoiicTBa? st pemeHust
KaKHX 3a7]a4 ¥ KaK OHO MOYKET OBITh HCTIONB30BaHO?

3anuimre B BEKTOPHOM M KOOpAMHATHOM (hopMax YCIOBHS KOJUIMHEAPHOCTH, OPTOTrOHAIBLHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

[Mpsimast TMHKST HA TDIOCKOCTH, €€ 00IIee ypaBHEHHE

Jaiite TOHSATHE HOPMAJBLHOTO W HAIMPABISIIONIETO BEKTOPOB MPSIMON HA TUIOCKOCTH, YIJIOBOTO
Koo e HTA.

3armMiumre pas3iMuHble BUABI NPSAMOM M YKaXXUT€ TE€OMETPUYECKHMH CMBICI MapamMeTpoB
YpaBHEHHSI.
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3armimre ycJoBUs MapajuieNIbHOCTH M NEPIEHANKYIAPHOCTU NMPSIMBIX Ha IUIOCKOCTH B CiIy4yae
Pa3iIMYHBIX BUAOB YPAaBHEHUH MPSMBIX.

Kax nality TOUKy niepecedeHus IpsIMbIX Ha INIOCKOCTH?

Kaxk BpryucnsieTcst pacCTOsIHAE OT TOYKH J0 TPSIMOM HA THIOCKOCTH?

Maiire omnpenesieHue IUMIICA U 3aIHUIIMTE €T0 KAHOHMIECKOE YpaBHEHHUE.

Haiire onpeneneHye runepoobl U 3aIMIIMTe €€ KaHOHMIECKOe ypaBHEHUE

Jaiire onpenenienre napadoibl U 3aNMINATEe €€ KAHOHMIECKOe ypaBHEHHE

Wznoxwure cxemy mpuBeaeHHS OOINETO YpaBHEHHMS KPHUBOW BTOPOTO TMOPAIKAa K KaHOHUIECKOMY
BUILY.

JaiiTe NOHSITHE TIONSPHONH CUCTEMBI KOOPIHMHAT.

Ommre napamMeTpudecKuii Crocod MOCTPOSHUS JIMHUK Ha ITIOCKOCTH

[TnockocTk, €€ o0IIee ypaBHEHNE

Kak onpeznesnsieTcss B3aMMHOE pacloIOKEHUE IUIOCKOCTEN? 3amuIliTe YCJIOBHS MapauleIbHOCTH
U TIEPICHANKYJIPHOCTH IUIOCKOCTE.

Kak BeruucnsieTcst paccTosiHiE OT TOYKHU O ITIOCKOCTH?

3ammmmre pasziMuHble BUABI YPABHEHMH MPSMOM B TPOCTPAHCTBE W TMOSICHATE CMBICT
rapamMeTpoB, BXOJAIIMX B YPaBHEHUS.

Nznoxure cxeMy npuBeIeH OOIINX YPAaBHEHUH NMPSIMON K KAHOHUIECKOMY BUITY.

Kax onpenenurs B3auMHOE pacTioioKeHHe NMPSIMBIX B IPOCTPAHCTBE?

Kax BeruucisieTcs paccTosiHuE OT TOYKHU 10 MPSIMOMN B IPOCTPaHCTBE?

Kaxk onpenenurs B3auMHOE pacloioKeHUe NPAMOH U INIOCKOCTH?

Kak mimercst Touka nepecedeHus: psiMoi U INIOCKOCTH?

HasoBure nmoBepxXHOCTH BTOPOro MOPsiAKA M HATMIINTE MX KAHOHWYECKHE YpaBHEHHS.
CoopmymupyiiTe MOHATHE Npeiesia YUCIOBOH MOCIIe10BaTEIbHOCTH

Chopmympyiire MoHITHE Tpe/ienia PyHKIMUA OJTHOM TepeMeHHOM

UT0 TaKoe OHOCTOPOHHUE TpeIeIIbl QYHKIMM B TOYKE?

Ccoopmymupyiire NoHATHS 0€CKOHEUHO MaJoi 1 0€CKOHEUHO OOMNbIIoH pu X —> byHmH

[TepBbIit 1 BTOPOIi 3aMedaTeNbHbIE TPeIeTbl

Kak cpaBHMBaroTcsi OECKOHEUHO Majble BENMUMHBI? UTO Takoe OTHOCUTEIBHBIM TOPSIOK
MasocTtu?

Kakme OeckoHeuHo Manble  HAa3bIBAIOTCS  OKBUBaJeHTHhIMH?  [lpuBenwre  mpuMeps
9KBHMBAJICHTHBIX O€CKOHEYHO MaJIbIX.

Kaxnmu cBoiicTBaMu 0071a1a10T (hyHKIMH, HETIPEPHIBHBIE HA 3aMKHYTOM TPOMEXKYTKe?

UTo MoHMMAIOT TIOJ TOYKOW pa3phiBa GyHKImH? Kakwe pa3phIBBI pa3indaroT?

Kak cBsi3aHbl NOHATHS HENPEPHIBHOCTH U JuddepeHmpyeMocTH (QyHKIMM B TOUKe?
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e 3ammmmre npaBwia AupQepeHIMpoBaHusT 00PATHON M CIOKHON (DyHKIIHIA.

e Sammmre npaBwia JUGGEPCHIMPOBAHUS HESABHO 3aJaHHON (DyHKIMM W (QYHKIMM, 3aaHHOMN
napaMeTpPHICCKH.

e  Urto takoe nudpdepeniman Gynkimm? KakoB ero reoMeTpudecKuid CMbICT?

o  Kakumu cBolicTBaMU 001a1at0T audepeHimpyeMbie QyHKIMN?

e Kak Haxonsarcs nudpepeHmabl 1 MPOM3BOIHBIC BBICIIIMX TIOPSIKOB?

e  ®opmyna Teitnopa

e Uro Takoe Touka sKcTpeMyMma (yHKipm? Kakue Touku sKcTpemMyma ObIBatoT?

e HeoOxoquMoe yciioBre CyIIECTBOBAHUS SKCTpeMyMa it nuddepeHmmpyeMoi GyHKImn

e JlocTaTouHbIE YCJIOBUS CYIIECTBOBAHUI SKCTpEMyMa

e (XxeMma HcClIeIOBaHM Ha SKCTPEMYM (DYHKIHMH OTHOTO TEPEMEHHOTO

e (CxemMa HaxOXKICHWI HAMOONBIIETO W HAUMCHBIIETO 3HAYCHHWS (QYHKIMM HAa 3aMKHYTOM
TPOMEIKYTKE.

e Jlaitre onpeiesieHre BBIMYKJIOCTH U BOTHYTOCTH KPUBOM Ha TIPOMEKYTKE.

o Kaxkue TOYKM HA3BIBAOTCS TOYKAMHU Tiepernda’?

e Uto HazpiBaeTCsl acuMnToTOM rpaduka QyHkimm? Kakue acMMITOTHI pa3indaroT?

e B uyem cocrour mnpaBwio Jlomurans? [y packpbITHsl KaKuX HEOMNPEeNeNEHHOCTEeN OHO
npuMeHseTcs?

S. MeTtoauyeckue yKazaHus 10 Mpoueype oleHUBAHUSA

O e HOYHbIE MePONpPUATHS

Hpoue;[ypa NnpoBe/1e HUsl OLIe HOYHOI'0 Me POIPUAT U U HEO00X0AMMbIe MeTOoaH4e CKHe YKa3aHust

1.

KonTponrsHas pabora

B cemecTpe cTyaeHTHI BBINOJHAIOT 5 KOHTPOJBHBIX PadOT, cOAepKaHHE KOTOPBIX OXBATHIBAET BCE pa3Zeiibl.
Kaxomy cTyneHty BbliaeTcsi CBOM BapuaHT. KOHTpoNbHbIE pabOoTHI IPOBOSATCS B YAChl MPAKTHUECKUX 3aHATHIL 3a
KaXIyl0 KOHTPOJIbHYIO pa0oTy MaKCHUMalbHbI Oamn ompenensercss B COOTBETCTBHE C  pPeHUTHHT-IUIAHOM
JIUCLIATUTAHB.

KpuTtepuun oneHku 3a1anus:

banel 32 KOHTPOIBHYIO paboTy MOMYYar0TCsl YMHOKEHHEM MaKCHMaJIbHOTO 0asuia, mpeIyCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHT- TUIAHOM, Ha JIOJF0 BEPHO BBITIOJTHEHHBIX 3a]1aHHIL

B cemectpe crynents! Bemonssior 7 /I3 o BceM pa3genam nporpaMMBbl JUCIMIUIMHBL. Y Ka)KAOrO CTYIEHTa B
rpymme cBoi BapuaHt U /[3, HoMep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/IEHTa B CIICOYHOM COCTAaBE

IpYIIIBI.
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N /13 pazMelueHsl B 3IEKTPOHHOM Kypce M0 JIHMCLMIUIMHE.

Pemtenue kaXa0ro 3a1aHus JOJDKHO OBITH HOAPOOHBIM, € BKIIOUEHHEM IIPOMEKYTOUHBIX PacUETOB, PACCYKICHUM,
HOSICHEHUIL, C yKa3aHHEM HCIIONB30BAHHBIX METO0B 1 (hopMys1. 3aJaHuE BBICBLIAETCS OTACIBHBIM (paitsiom,
ykaspiBaercss ®UO, rpynmna.

Kputepuu onennBanusi
3a11aHne CUUTACTCA 3a4YTCHHBIM,, €CJIM BBITIOJIHCHO 0oJIe€e TOJIOBUHEI SaHa}m
Ecmi 3ananve He 3a4TeHO, paboTa BO3BPAILAETCs CTYICHTY Ha J0paboTKYy.

CryneHTsl MOT'YT HCTIPABIISITh HEBEPHO PEILLCHHBIEC 3a/aHUs U CaBaTh Ha IIOBTOPHYIO NpoBepKy. IIpenonasarens
MOXKET YU4ECTh UCTIpABJICHHS U JOOABUTH OAJUTBI K MPE I TYLIAM

TectupoBaHue — HE3aBUCUMBII
koHTpoJsb [IOKO

B cemectpe cryaentsl mpoxonar aBa pyoOexkHbix TectupoBaHus (PT1 m PT2) Bo Bpemsi xoHdepeHu-Henenn B
cepe/lMHe M KOHLE TEKYIIero CeMecTpa COINIACHO pacrmcaHuo. PyGexnoe Tectuposanue (PT) npoBonurcs B
KOMIIbIOTEpHOM (opme B on-line pexxume. IIponomkurensHocTs TecTHpoBanusi — 90 MuHyT 6e3 nepepbiBa. OTCUET
BpPEMEHU HAYMHAETCS C MOMEHTa BXoaa cTyaeHra B TecT. MHCTpyKTax, NMpeIIeCTBYIONIMIA TECTUPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMsi. CTyIeHT MOXKET 3aKOHUUTh BbITOJIHEHHE TecTa 0 UCTeUeHHs! OTBEIEHHOTO BPEMEHU.
PT HameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OLCHKY 3HAHWM, YMEHHI W BJaJCHUH, TOJYYCHHBIX CTYICHTAMH 32
OIPE/IEJICHHBIH TPOMEXKYTOK 00ydYeHus.

Kaxnplii BapuaHT Omnera MoAENUpyeTcss KOMIBIOTEPOM M0 3aJaHHBIM pasfesiaM XuMuu U conepxur 20 3aaaHuil
CTyneHTsl BHOCAT OTBETHI B KOMIILIOTEp, HO BCE PELICHMS M TOSICHEHWs MpoBoxaT Ha Oymare. Ilo oxoHuaHMn
TECTHPOBAHMS TIPETIOAABATEIIO0 BBIJACTCS MAaTpHIA OTBETOB M CYMMAapHbIi peiituHr 3a TecT. OOCyxmeHue
PE3YNIBTATOB TECTHPOBAHMA NPOBOAUTCS HA KOHCYJIbTALIMN.

KpnTeplm OICHKH OJHOI'0 3aaHusA:

® 32 Ka)k/10€ MPaBWILHO BBITIOJIHEHHOE 3a/laHHE BBICTABIISIETCS | TECTOBBIN Oat;
® 32 HEMpaBWIHHO BBINOJHEHHOE WIM HEBBITIOJHEHHOE 3aj]laHue BbicTaBisieTcs: 0 6auioB;
JUTSL 3a/1aHAA C BBIOOPOM HECKOJBKHX TPaBWIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBUE M YCTAHOBJICHUE
NOCJIE10BATEIbHOCTH MIPEAYCMOTPEHO YACTUIHOE OLICHUBAHUE.
MaxkcuManbsHbIH CyMMapHbIi TecTOBBIN O0a 3a kaxaoe PT coctaBmseT 15 6asos.
3a 2 wepemu no PT cTyneHThl MOryT O3HAKOMMICS C JI€MOHCTPAlLMOHHBIM BapHaHTOM OwieTa, KOTOpbIH
pacriojaraeTcsi Ha caiire http//exam.tpu.ru B paszgene «MeponpusiTHs», U MOXKET OBITh BBITIONHEH KaXKbIM
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CTYZIEHTOM HEOTrpaHW4E€HHOE YHUCJIO pas.
Hns cmyoenmos, He npoweowux PT 6 nepuoo nposedenus mecmupo8anusi no Y8axdCUMENbHOU NpuyuHe,
npeoyCcMompeHa 603MOACHOCTb MEeCMUP OBAHUS 8 Pe3EPEHDBILL OeHb, KOMOP bl HAZHAYAEMCsl CPa3y NOCLe KOH(ep eHY-
Heoenu.
Ilpu pe3yrvmame pybedicoco mecmuposanus 6 6an106 u menee, 06YUAIOUUMC NPEOOCMABNIACMCS 8 NePUOO
meKyuyetl npoMelCymoyHo U ammecmayuu 803MO*CHOCHb nosmopHo npoumu PT 6 pezepemwiil Oenb, coenacoeanHbiil
¢ bropo pacnucanuu TIY.

DK3aMeH.

DK3aMeH OCYIIECTBIISAETCS B COOTBETCTBUU € [loy10KEHNEM O TPOBEACHNUH TEKYIIIETO KOHTPOJIS U
npomexyrounon arrecranuu TIIY Ha sk3amene cTyneHTy BBIIAOTCs OWIETHI, BKIIFOYAIOIHE TEOPETUICCKIE
BOIPOCHI U NpakTH4eckue 3aganus. [IpenonaBaTens, IpoBeprB paboTy, B X0[€ YCTHOIH O€ce/bl CO CTYI€HTOM MOKET
3aJ]aBaTh BONPOCHI 10 CAMOMY OWIETY, 8 TAKKe JOTOJHATEIbHBIE BOTIPOCHI TI0 TEOPHUX U MPAKTHKE. B urore cryneHt
HaOMpaeT UTOrOBbIH Oalll 3a 23k3aMeH, MakcumanbHO 20 6amwtoB. OLeHKa 3a TUCIMIUIMHY (OPMUPYETCs KaK UTOroBas
3a paboTy B CEMECTpEe ¥ DK3aMEH B COOTBETCTRBHE C MPUHATOMN MIKAJION OICHABAHUS.

CT}’I[CHTLI, HC CaaBIIMC 5K3aMCH B CCCCHOHHBIN nepruoa, MOryT icpeCaaThb €ro B ICpUOAbI JIMKBHUAAINN
3aJ]0JDKEHHOCTEM B COOTBETCTBYE € AEHCTBYIOIIEH POLIE IYPOHL.

B cootBerctBuu ¢ mpukazamu ot 25.07.2018 1. Ne58/on OO yrBep>kIeHHH U BBEICHUH B ICHCTBUE
«CHucteMbl OLICHUBAHUA PE3YJILTATOB O6y‘IeHI/IH B TOMCKOM IMOJUTEXHUYECKOM YHUBCEPCUTETE» U N959/0I[
0]§) YTBCPKACHUU U BBCACHUU B ﬂeﬁCTBHC HOBOI peaakuuu «lonoxxenus o MMpOBCACHUUN TCKYILICTO
KOHTPOJISI ¥ TPOMEXKYTOUHOU arrectanuu B TITY» 3Kx3aMeH 1o ¢u3uKe MPOBOIUTCS B YCTHOU (hopme.
CTy,Z[eHTy BBIJACTCA SKSaMeHaL[PIOHHLIﬁ 6I/IJ'IeT, conepxcaumﬁ TCOPECTUYCCKUC BOIIPOCHI, KAYCCTBCHHBIC U
KOJIMYECTBEHHBIE 3aauu. Kaxplii BOmpoc OmiieTa olleHrBaThCs 6amiom (Bcero mo oumnety 20 6amioB).
DK3aMeH TPOXOIUT B YCTHOU (opMme.
CormacHo MKaJbl OLICHUBAHUA PE3YJILTATOB
18-20 6ammoB (OTJII/I‘{HO) - BCECTOPOHHHUE 3HAHMS, OTIIMYHBIE YMEHHUA M BIAJIEHUE OIBITOM IPAKTHYECKOW JNEATENbHOCTH,
HEOOXOAMMBIE PEe3yNbTaThl 00ydeHHs c(hOpPMHUPOBAHEI;
14-17 6annoB (XopomIo) - JOCTATOYHO IIOJHOE IIOHMMAaHKE ITpeMeTa, XOPOIINe 3HAHWUSA, YMEHHS U OIBIT MPaKTHIeCKOH
JIeATeFHOCTH, HEOOXOAMMBIE Pe3yNbTaThl 00y4eHNUs c(hOpPMUPOBAHEL;
11-13 6annos (yI[OBJIeTBOpI/ITeJ'IBHO) - IIpueMJjieMo€ IOHUMaHue MpeIMETa, YIOBICTBOPUTENbHBIEC 3HAHUSA, YMEHUSA U
OTIBIT NPAKTHYECKOW JESATEILHOCTH, HEOOX0MMBIE PE3y/IbTaThl 00y4eHUs CHOPMUPOBAHBL;
0-10 6annoB (HEYAOBIETBOPUTEIBHO) - pesy IbTaThl 06yUeHH s He COOTBETCTBYIOT MUHUMAIBLHO JOCTATOUHBIM
TpeOOBaHUSIM.

Pe3ynbraThl MpoMeXyTouHOW aTTecTanuy OQOPMIISIIOTCS BEIOMOCTBIO U BHOCSATCS B 3a4€THYIO

KHIDKKY O0OyJaromerocs.







