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1. Poab gucuumiannel «MaremaTtuka 1» B GopMUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

DJ1eMeHT . CocTaBJsolue pe3yIbTaTOB 0CBOEHHS (JeCKPUIITOPHI KOMIETeHIHH)
. HHanKaTophl AOCTHIKEHHsT KOMIeTeHITiT
o0pa3oBarejbHOM Kon
NPOrpamMMBI Cenect KOMIeTeHI U Haivenonaie HanmeHoBaHMe HHANKAaTOpPa
p KOMIIETeHI[HU HaumenoBanue
(aucuuninna, Ko mnaukaropa JAOCTHKEHUSI Kon
npaktuka, 'MA)
Cnocobex Brmajeer oOmBITOM IpPUMEHEHUS 3aKOHOB
OCYIIECTBIIATH MOUCK, VK(Y)-1.1B1 CCTECTBEHHbIX HAYK M MATEMATHUCCKHX
KPUTHYECKHUI aHaIN3 METOJIOB M MOJIeNel I pelIeHus 3ajad
U CHHTE3 AHATBHpYeT 3a1a4y, BLACTAA TEOPETHYECKOr0 U MPUKJIAJTHOIO XapaKTepa
VK(Y)-1 uHdopmanmy, N.YK(Y)-1.1 ee Ga30BbIE COCTABIAIONIIE VK(Y)-L.1Y1 YMeer peurath 3a7aud TEOPETUUECKOTO U
HPUMEHSATh MPHKJIAJHOTO XapakTepa
CHCTEMHBIIT I0JIX01 3HaeT 3aKOHBl €CTECTBEHHBIX HayK U
JUISL peILeHUs YK(V)-1.131 MaTeMaTU4eCKUEe METOAbl TEOPETUYECKOIO
HOCTABJICHHbIX 3a/a4 Xapakrepa
Cnoco0eH PIMEHSTh Brageer MareMaTHYeCKHM  anIapaToM
€CTECTBEHHOHAYYHbIE anredpsl u b pepeHIHanTbHOro
1 o0IenHKEHEepHbIe HCUHCIICHNS (yHKINH OJHOH IepeMeHHON
Maremarnka 1 1 3HAHHUS, METOJIBI } OIK(Y)-1.1B1 JUISt MIPOBEICHUS TEOPETHYECKOTO
MaTeMaTH4eCKOro [Ipumensier MaTeMaTH4ECKHIt HCCIIeI0BaHUS u MO/IETTHPOBAHHUS
aHanm3a u anmapar ucciefoBaHus (QyHKIu, (HU3MYecKNX U XUMHYECKHX IIPOLECCOB M
MOJICTIHPOBaHHUS B JIMHEHHOU anreOpsl, SBICHUH, a TaKkxke, Uil  peIIeHHs
HH)XCHEPHON ¢ depeHIuaIbHOro 1 po)eCCHOHATIBHBIX 33184
OIIK(Y)-1 JIeATeNIbHOCTH, N.OTMIK(Y)-1.1. HMHTETPaJIbHOTO UCUUCIICHHUS, YMeer NpUMEHSTh H3YYEHHBIE METObI
CBSI3aHHOM ¢ psinoB, muddepeHnraTbHbIX OIIK(Y)-1.1V1 anreOpel M aHanmW3a  JUIL  PelIeHHs
HPOCKTUPOBAHUEM H ypaBHeHHiA, Teopun QyHKIMH CTAaHJAPTHBIX 3324
KOHCTPYHPOBaHUEM, KOMIIJIEKCHOTO IEPEMEHHOTO B 3HaeT OCHOBHBIC IIOHATHS U TEOPEMBI
TEXHOJIOTHAMHU UHKEHEPHOH NeATeTbHOCTH JIMHEHHOW M BEKTOpHOM  anreOpsl,
HPOHM3BOJICTBA OIIK(Y)-1.131 aHam:lmqecxoﬁ TeOMETPHH, Teopun
npuodOpoB U JIMHEWHBIX MIPOCTPAHCTB,
KOMIUIEKCOB b hepeHIraTb-HOro UCYHCIICHUS
HIMPOKOT0 HAa3HAUCHUS (YHKIIMM OIHOM MepeMEHHOM
2. Iloxa3zarean u METOAbI OLICHUBAHUA
IliaHupyeMble pe3y IbTaThl 00yYeHHs 110 JUCHHILINHE Kox nnaukaropa HaumenoBanue pasjena MerTobl OLleHHBAHUS
Kon HanmenoBanne JOCTHKEHHUS JUCHHUIINHBI (OLeHOYHBIE MEPONIPHATHSI)
KOHTPOJIMPYeMOoi
KOMIIeTeHIuU (M1 ee
4acTH)
PJ11 | Buaneer MLYR(Y)-1.1 1. Jluneiinas anreOpa KontponeHnas pabora
N.OIK(Y)-1.1.

OCHOBHBIMH ITOHATHSMH U METOJIaMH JIMHEIHOH anreOpsl,
aHATTUTHYIECKOI reoMeTpuu 1 AuddepeHInaIbHOTO HCUUCIICHIS
(GyHKINN OHOM epeMeHHON

2. BexropHas anrebpa

3. AHaJIUTHYECKAs TEOMETPHS
4.BBezneHue B aHATN3

5. JuddepennmansHoe

ns.
TecTupoBaHue — HE3ABUCUMBII

koHTposb [TOKO




ucuncienue HyHKIUH OTHON
IIEPEMEHHON
P2 Ywmeer EIS(’;I;I(IS(’);]&- . 1. Jluneitnas anrebpa KOHTpOJ‘[BHa}[ pa60Ta
BBIYHCIIATH ONPECIUTEINH, BBIIOIHAT ACHCTBUS C MaTpULaMH, | - ¥-11 2. BexTopHas anredpa
p p P P NJI3.
i 3.AHanuTHYECKasi TEOMEeTpUs .
I/ICCJIeL[OBaVTL U pelaTsb CI/ICTeMqu JIMHEHHBIX anredpandecKux 1 Bronctne b anams p TecTUpOBaHHE — He3aBUCHMBIH
aBHEHHUH;  NPOU3BOINUTH eHcTBUA  HA, BEKTOPaMH; :
P o 8 8 ! P 5. IuddepenmmansHoe konrposns [IOKO
TEOMETPUYECKH W aHAJTUTHYECKH IPEACTABISITE MPAMYIO U .
) ncuucieHne QyHKIUH OJHOH
IUIOCKOCTH; yf)TaHaBIII/IBaTL B3aMHOE PACIONOXKEHHS MPIMBIX TTepeMEHHOI
U TUIOCKOCTEH; NPUBOAWTH OOIIME YPaBHEHUS KpPUBBIX H
MOBEPXHOCTEH K KAHOHWYECKOMY BHIY M CTPOUTH UX; HAXOIUTh
npenensl  (YHKIMH M YUCIOBBIX  IIOCIENOBATEIbHOCTEI;
HAaXOMUTh IPOU3BOAHBIC, MCCIEIOBATh (YHKIUH OIHOTO
MIEPEMEHHOTO U CTPOUTH X TpaduKku
PA3 | 3naer g‘(’)ﬁ}‘c’zs})ll . 1. Jluneiinas anreOpa KonTposbHas pabora
anrebpy Marpull, OCHOBHBIE XapaKTEPUCTUKH MATPHUIl, HMX | o 2. BexTopHas anrebpa nJI3.
OIIPEICIICHUST M CBOMCTBA; METOIbI PELICHUSI CHCTEM JIMHEHHBIX i-g:g;g;;:i(’:;:n FISSOMeTPHﬂ TecTHpOBaHHe — HE3ABHCHMBIIl
anre:6panqecxnx YpaBHEHHH; METOIbl BEKTOPHON ange6pbl; 5. TInddepeHmmansroe koHTpons [JOKO
CBOHCTBA M YpaBHEHHS OCHOBHBIX T'€OMETPHYECKHMX 00pa3oB wcuncenye hyHKIHH OHON
;OCHOBHBIC TIOJIOXKCHHUSI TEOPHUH IPEIETIOB; MPaBHUIa M METOJBI TepeMeHHOI
HAXOXJIEHUS! TPOM3BOJAHBIX (QYHKIMH OJHOI IepeMEeHHOMH,
CXeMY TIOJITHOTO MCCIIeJOBaHNS (PYHKIINU

3. IIkajga oueHUuBaAHUSA

[Topsinox opraHM3anMy OLIEHUBAHUS PE3yJbTATOB OOYYEHHS B YHMBEPCUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MONUTEXHUYECKOM yHUBepcuteTe (CrcTeMa OleHWBaHMA)» (B JACHCTBYIOLICH PEIaKIUm).
Ucnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OICHMBAHUS pe3yiabTaToB oOydeHus. MToromasi olieHka (TpaJMLMOHHAs W JIUTEpHAas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydenue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOH OaluioB IO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalny (UTOroBast peiTHHroBasi olleHka - MakcumyMm 100 GaioB).

PacnpeneneHne OCHOBHBIX H AOOIOJHHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPOIPHUATUA TCKYIIETO KOHTPOJIA H HpOMG)KyTO'-IHOfI arrecranun
YCTAHABJIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JUCHUITIINHBI.




PeKOMeH,Z[yeMaH mIKajia Jjisi OTACIIbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
3aJaHUuA Tpa;muuomioﬁ OLCHKEe Onpeneﬂeﬂl/le OREHKH

90%+100% «OTIMIHO» OTnMYHOE MOHNMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHNUS M BJIA/ICHUE ONBITOM MPAaKTHYECKOH AEATEIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNsI cHOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAHUE MPEeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUYECKOHN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HY OAHOTO M3 HUX HE OIEHEHO MUHIMAJILHBIM KOJMYECTBOM OaIIoB

55% - 69% «Y 1OBIL» [TpuemneMoe MoHUMaHUE MIPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IESATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJBHBIM KOJINYECTBOM 0asliIoB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPeOOBAHUSIM

IlIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOOXOAMMBbIE PE3YNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJIMYECTBOM 0aJIOB, OJM3KHM K MAKCUMaJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAaHHUE IPEIMETa, XOPOIIHE 3HAHMUS, YMEHHUS | OIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0alIoB

55% - 69% 11+13 «Y OBJL» [MpuemneMoe MOHMMaHUE MTPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIC
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4HbIE MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJILHBIX 321aHHI

KonTposabnas pabora

KonrpoabHas padora «JIuneiinas aaredpa»
BAPUAHT Nel

2 4 -3 1
-1 1 01
1. Jlan onpeenuTenb 3 2 4 0l

0 -1 13

Cl) 3anumure Pa3JI0KEHNUE JaHHOTO OIPEACIUTEIIA 11O ‘{CTBépTOMy CTOJ'I6IIy;
6) BBIYUCIUTE OIPEACINUTEIIb, ITOJTYINUB NPEABAPUTCIIBHO HYJIU B Kakoi — 6o CTpPOKE WJIN CTOJ'I6II6.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

X+2y—-2=-]
2. Pemuth cHCTEMY YpPaBHEHHH METOIOM 0OPATHON MAaTPHIIbL: y—-z=1,
X+4y+z=>5.

3HaueHre X BBIUKMCIIMTH TAKXKE METOAOM KpaMepa.

3. MCCHe)IOBaTI) CUCTEMY Ha COBMECTHOCTb U PCIINUTH METOJA0OM Faycca

X —X3—X4 =2
X, + X, —X, =3

2%, + X, +3X3 +2X, =0,
2%, + Xy +2X53 + X, =0,
2%, + X, +5X3 +4X, =0,
2%, + Xy, +4X5 +3%X, =0.

4. lana cuctemMa OTHOPOIHBIX JIHMHEHHBIX ypaBHEHUN

a) Jlokaxure, YTO CUCTEMa UMEET HeTPUBHAIIbHBIC PEILICHIS,;
0) Haiigute ob1iiee penienne CUCTEMBI;
6) HaiinuTe QyHIaMEHTANbHYIO CUCTEMY PEeIICHUH.

. Ilpu kakux 3HauEHUSX Napamerpa A cucrema nuneitHbIx YpaBHEHUM

2 1 ﬁ4
C paclUMPEHHON MaTpule 1 » 1 3| cosmecrna?
1 20 14

KontpoabsHas padora no Teme «BekropHas aaredpa»
BAPUAHT Nel




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

I. danbi yerbipe Bektopa: a ={4,5,2}; b ={3,0,1}; ¢ ={-14,2}, d ={5,7,8}.
1.JIoxa3aTh, 4TO BEKTOPHI 4, 6, C 06pa3yroT 6a3uC U HANTH PA3NOKEHHE BEKTOPA J B 3TOM 0Oasuce.

2. Haiiti KocHHyc yriia Meskty Bektopamu @ u b .

3. Haiitu umny Bexktopa ( = a + 2b +3¢.

1. Jaust yernipe Touxn: A(1;3;0), B(4;1,2), C(3;0;1), D(-4;3,5).

4. Haiitn 06sém mupamvunst ABCD u nymmy BeicoTsn , omymennoit 3 sepmmast D na rpans ABC .

_—

5. Haiitu ipoekmmro Bektopa AB Ha ock Bextopa CD .

6. HaiiTn koopIuHATHI BEKTOpa [(E + ﬁ),ﬁ] .
I11. Tapaaiesorpavy nocTpoen na Bekropax d = p+44, b = %(ﬁ —0), rme |f)| =4, |Q| =2,(p"g) = g

Omnpenenuts: a) KOCHHYC TYNOTO YIJIa MEXIy ANaroHANSIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KonrpoabHas paéora no reMe «AHAJIUTHYECKAS T€OMETPHUSI»
BAPUAHT Nel

1. OmpenenuTs Npy KaKUX 3HAYCHUAX @ TpsMas

(a+2)x + (@*-9)y + 3a®- 8a + 5=0 mnapannensua ocu OX.
2. CocTaBHUTH YpaBHEHHS NMPSAMBIX, HapaJIeTbHBIX MPSMON

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccTosiHue d=3
3. JlaHbl BepuiuHbl Tpeyroibauka A(2,6), B(4,-2), C(-2,-6).

CocTaBuTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MeAUAHbI U3 BepiunuHbl C.

4. TlpuBecTH K KAHOHMYECKOMY BHJLy, HA3BaTh U IOCTPOUTh
kpuBble: a) 16x?+ 25y? +32x - 100y - 284 = 0;
0) Y2 -4y-20x+24=0.

5. W3 o0mux ypaBHeHuit npsimoii :  2X+y—-32-9=0,
22X+ 3z+4=0

NIOJIyYUTh KAHOHUYECKHE U MapaMETPUUYECKOE YPAaBHEHHS IPSIMOM.

6. Haifru npoekuuto Touxn A(1,2,0) Ha TNIOCKOCTH
8x + 6y +8z-25=0.

7. HOCTpOI/ITB TCJI0, OTPAaHUYCHHOC TOBCPXHOCTIAMU




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

KOHTpOJIbHaH paﬁoTa no teMe «BBegeHue B aHAIHN3»

. Boiuucaums npedesvl

1 1 1 1
N 2tatett A
1. lim —: 2. lim )
N—>0 3/2n3+1 n—o n-1
[ .2 2
3. fim Y1HX° 4. fim & F2x.
x—1 2X x—0 3x2 +1
[2 o 2
5. lim X" =31, 6. lim— -
Xx—2 X—2 x—01—cosX
x4 )
7 “m[x+2j X 8 Iim In(x +2)—In2;
x—oo\ X—1 x—0 x2
2X X H
) - . SIn(2 — X
9. Ilmu; 10. IImL).
x>0 X x>2 /2% — 2

I1. Onpeneants nopsigok 6. m. o.(X) mpn X —> 0 ornocureasno X:

1. a(x) = InL+3/x*-tgx), 2. a(x) =v2x+1-1.

I11. HaiiTu Touku pa3pbiBa GyHKIUH, yKa3aTh UX XxapakTep. [locTpouTts rpaduk pyHKINU B OKPECTHOCTH TOUYEK
paspbiBa:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

0, eciu X <0, 1
21—X B 1
1 ) 3 y - X2 _4 .

1421-x

1. f(X)=4x%, ecmu0<x<1, 2.y=
X+ 2, ecmu X =1.

KonTpoabsnast padora
no reme «JAupdepeHuuaibHoe HcUyMcaeHre (PYHKIUM OHOIO NepeMeHHOI0»
BAPUAHT Nel

[. HaliTu npousBo/HbIE CaeAYIOMUX QYHKIAN:

ctg(\ﬁ)
1, y:(eCOSX+3x)2; 2 3% 43Y = X—2Y; 3. y=(tg2x) 2"

) d’y
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO -
X
x2 X = cos(t/2), .
Ly= 3 _ 3. y=sin(x—y)
x2 _1 y =t —sint.
I11. . Tlonp3ysce npaswioM JlonuTans HANTH Tpeaebl:
7TX
_ x2 1 _ _ COS—
L lim| =——-—1| 2 lim (sinxx) 2
x—1 X—1 Inx X—>1—0
1

IV Ilposectn nonroe uccnenosanue Qynxuuun Y = X€ Xu MTOCTPOUTH €€ rpaduk




OneHoYHbIE MEPONPHSITHS IIpuMepbl THHOBBIX KOHTPOJILHBIX 3a/JaHUIT

3. [IpuMep BapuaHTa MHAWBUAYAIbHBIX 3aJaHHM.

Nuneinan anreGpa

1. BuHBoINTh 0npenennTeny

12 3 —1 2 -7 =3 2 4]
11 0 -1 -2 01 1]
L P S bl s 213
-2 0 1 -1 -3 -2 21|
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepry
1 2 2 1 11 —15
2 1 =-2]|-X= 2 —8 3
2 -3 1 1 7 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronou Kpawmepa, b} mMaTpHYHLIM MeTOoOM
3z + 4y — 22 =26 T+ Hy— z= 1
a) r— y+3dz=-2 b) Iz +8y+z= T
3r — 3y + Hz = -2 dr — Gy +=z= 10
4. PemnTh cucrensl MeTonon aveca
Ta —3r; +dxzy = -5
) T —2r; +3zy, = —4
. 3z +21s —hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry =
1 +3re 2z —2xy 4z, = —1
b) 21 —3Ts 4Ty —Ta —Ty = 3
xy —drs +wy +Eg Ty = 3
# +2r: @y —oq +Ip = —1
Ty e —r; +ry =10
c) Ty —re +rz; —ry =10
3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTBeHAREe 3HAYEHNA M COOCTBEHHLIE BEKTOPE MaTPHIL.

4 -3 -3
a].d:( ;_E) by B=|1 2 1
B ! 1 1z

AnankTayeckas TECMETDHS Ha NNOCKCCTR

1. Cocranrh ypagHesns npaMuy, npoxosuumy yepes rouxy M(-7;3):
a) napanneasso mpamod 3z + 2y — 1 =0,

=1 y+4
b} nepuenaukyaspso npavod =




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TecTupoBaHUE — HE3ABUCHUMBII
kontposib [IOKO (PT1 u PT2)

Bonpocsr:
1. C nomouipto 371€MEHTapHBIX IPe0Opa30BaHUN pacIIMPEHHAs MATPULIA CUCTEMbI JINHEHHBIX

1 120110

ypasuenuii npusenenakBuny |0 O O O O | 1 | BoiGepure BepHbie yTBepKaeHHUS, eCii A —

0102010

OCHOBHAag MaTpulia CUCTCMBbI, A — paciiupCHHasa MaTpula CUCTECMBbI.

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

5. cuctemMa COBMeCTHA
6. cucTemMa HECOBMECTHA

2. Boicora tpeyronsanka ABC , onymennas s sepmnsr C, ecm A(3;1;,2), B(5;—-3:6),
C(3;0;4) pasna

3. PaccrosiHue Mexay GpoKycamu 3JIIUIca 5X° + 9y2 -30x+18y+9=0 paBHO

X=9t+1,
4. KocuHyc OCTpOTO yria Mexay mpsameiMu X+4 _y-1_Z+5 y _ 6t paBeH
10 -2 -1 y=5t
z=3-2t
5. YcTaHoBHUTE COOTBETCTBUE MEXKAY QyHKIMEH U €€ quddepeHnnanom
byHKIUS MPOU3BOIHAS
y = 3/sin X _ CosXx
3%/sin® x




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHU

COS X

y:'\/SinX dv = dx
y 2-/sin x
y= 1 dy = COSX i
\/sin x 24/sin® x
y= 1 dy = — COSX 4
Ysinx 3%/sin* x
COS X
dy = ———dx
y 23/sin x
dy=—1 dx

2-/sin x

1+ %3

In[ 3

. X
6. Onpenenute MOPSIIOK MAJIOCTH OECKOHEYHO Majol GyHKIMH ——— 2~
X

j 1
OTHOCHUTEIILHO — IIPU X —
X

o0

K= .

7. OyHKIHA y = 6X - yObIBaeT AN 3HAYCHHUIT X
Ly e(—1/2)
2. X e (1/ 2;+0)

3. xe(—o0;—1/2) UL/ 2;+x)
4, xe(-1/2;+x)

S xe(/20).

DK3amMeH

e Yro Takoe OHpe,Z[CJ'H/ITGIIB? HpI/I KaKux npeo6pa30BaHI/mx BCJIMYHMHA OIIPCACINUTECIISL HC MCHACTCS
e B xakmx cJaydadax onpeACIMTC/Ib paBCH Hy.]'IIO? Yro CJICAYCT U3 paBCHCTBA OMPCACIUTCIIA Hy.]'IIO?
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Haiite ompeneneHne MHHOpa W anreOpamyecKoro JOTONHEHWS JIIEMEHTa OIpPEeIeNIUTEINS.
ChopmynupyliTe mpaBUIIO BEIYUCIICHUS ONPEISITUTEIS.

Kak ocymecTBisroTCs THHEHHBIE OTIepaIiy Ha/l MATPUTIAMU?

Kak mepemHoxaroTcst 1Be Matpuipl? CBOMCTBAa TPOU3BEICHHS MATPHII.

KakoBa cxema HaxokIeHHsT 00paTHOW MAaTPHUITHI?

Jaiite ompeneneHus pelieHns CUCTEMBI JMHEWHBIX anrebpandeckux ypaBHeHud. Pacmmdpyiite
MOHSITUSL «COBMECTHASI», KHECOBMECTHASD, «ONpPeICAEHHAN», «HEOMPEACIEHHAS CUCTEMBI.
Hamummmre dpopmynsl Kpamepa. B kakom ciiydae oHE TPUMEHUMBI?

Uro HazpiBaeTcs panroM marpuilsl? Kak on Haxoaurcs?

Cdhopmynupyiite Teopemy Kponekepa — Kanemnmu.

[lpr KakWx YCIOBHSIX CHCTEMa JIMHEWHBIX alnreOpanyecKuxX YypaBHEHUH HMEET MHOKECTBO
pemenuii? Korna ona uMeer eAMHCTBEHHOE peLIeHUE?

Onumute Meron ["aycca penieHus: cucTeM JTMHEHHBIX ypaBHEHHH.

Kakwne HensBecTHBIE HA3bIBAIOTCSI CBOOOIHBIMU, & KaKhe 0a3CHBIMU?

Kakue 0COOCHHOCTH pelIeHUs] OAHOPOIHBIX CUCTEM JIMHEWHBIX aireOpanyecKux ypaBHEHH Bbl
3HaeTe?

Kak ctpoutcs pyHnameHTanbpHasi CHCTEMA PEIISHUH?

Kaxk BbIIONHAIOTCS IMHEHHBIE onepaly HaJl BeKTopamu? KakoBbl CBOMCTBA 3THX onepauuii?
Kaxkue BekTOpa Ha3pIBalOTCA IMHEIHO 3aBUCUMBIMU, a KAKUE JIMHEWHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue Bekropa 00pa3yroT 6a3uc Ha TUIOCKOCTH U B POCTPaHCTBE?

Kaxoii 6a3uc Ha3pIBAIOT AEKAPTOBBIM?

YT0 Takoe KOOpAUHATHI BEKTOpa?

Uto Ha3bIBaeTCsl CKAISIPHBIM Ipou3BeneHueM BekTOopoB? KakoBbl ero cpoiictBa? st pemeHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3BIBAETCS BEKTOPHBIM IMpom3BefeHHEM BeKTOpoB? KakoBbl ero cBoiicTBa? [[ns pemeHus
KaKUX 33729 U KaK OHO MOXET OBITh MCIIOIb30BaHO?

Uro Ha3bpIBaeTCs CMEMIAaHHBIM Mpou3BeaeHneM BeKkTopoB? KakoBbl ero cBoiicta? Jlns perenus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

3anummTe B BEKTOPHON M KOOPAMHATHOW (hopMaxX yCIIOBHsI KOJUIMHEAPHOCTH, OPTOTOHAIEHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKS Ha TUIOCKOCTH, €€ obIiee ypaBHEHNE

JaiiTe moHsATHE HOPMAJIHHOTO W HANPABIISAIONIETO BEKTOPOB MPSAMOW HA IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anummuTe pa3NdHbIE BHIBI TMPSAMONM W YKOKHTE TEOMETPHUYECCKHN CMBICH IapamMeTpoOB
ypaBHEHMUSI.
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3anumuTe yCIOoBUs NAapajuIeIbHOCTU U MEPHEHIUKYISIPHOCTH MPSIMBIX HA IJIOCKOCTH B CIIydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTy TOUKy mepecedeHnst IpSIMBIX Ha TUTIOCKOCTH?

Kak Beruucnsercs paccTosiHie OT TOUKHU 10 MIPSIMON Ha INIOCKOCTH?

JlaiiTe onpenencHue IIUICA U 3aIUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOoIbl U 3alUIINTE €€ KAHOHUYECKOE ypaBHEHUE

Haiite onpenenenue napadoiibl U 3aNULIINTE €€ KAHOHUYECKOE YPaBHCHHE

Wznoxure cxemy npuseneHHus OOIIEr0 ypaBHEHHUsSI KPUBOW BTOPOIrO HOPsIKAa K KAHOHUYECKOMY
BUJTY.

[laliTe IOHsATHE NOJISIPHON CUCTEMBI KOOPAUHAT.

Onuimre mapaMeTpuiecKuii crnocod MOCTPOSHHS TMHUHN Ha MIIOCKOCTH

[TnockocTh, €€ obliee ypaBHEHHE

Kak ompenensercss B3auMHOE pacloyioKeHHe TUIOCKOCTe? 3amuiuTe yCIOBUS MapajlielbHOCTH
1 NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BerumcinsieTcst paccTosiHie OT TOUKH JI0 TUIOCKOCTH?

3anumnTe pasiauuHble BHJBl YPaBHEHHUH TMPSIMOM B MPOCTPAHCTBE U IMOSICHUTE CMBICT
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Wznoxwure cxemy npuBeIeHUs OOLIMX YpaBHEHUH NPSIMON K KAHOHMYECKOMY BUJLY.

Kak onpenennuts B3aMMHOE PACIIOIOKEHHUE NMPSAMBIX B IPOCTPAHCTBE?

Kak BeramcisieTcst pacCTOsHIE OT TOYKH JJ0 IPSMOM B IPOCTPAHCTBE?

Kak onmpenennuts B3anMHOE PACIIOIOKEHUE MPSAMON U TNIOCKOCTH?

Kak nmercs Touka nepecedeHns NpsiMON U MIIOCKOCTH?

HazoBuTe noBepXHOCTH BTOPOTO MOPsAKA U HAIIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdhopmynupyiiTe NOHATHE NpeAesia YMCIOBOH OCIEA0BATEIbHOCTH

CdopmynupyiiTe nonsTre npeaena GyHKIUH OAHOM EpEMEHHON

Uro Takoe 0JHOCTOPOHHHUE Mpeiesibl (PYHKIUHU B TOUKE?

CohopmynupyiiTe NOHATHSI OECKOHEUHO MaJlol 1 OecKOHEeYHO OoubIoi mpu X —> a byHKIHH

IIepBblil 1 BTOpOI 3aMedaTeIbHbIE MPEEIIbI

Kak cpaBHuBaroTcsi OeckOHeUHO Majble BEMWYMHBI? YUTO Takoe OTHOCHTENBHBIN TMOPSIOK
Majioctu?

Kakme OeckoHeuHO Majble Ha3bIBAIOTCS  OKBHBAJEHTHBHIMH?  [lpuBeamre  mpuMepsl
9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 001a1at0T yHKINH, HENPEPHIBHBIE HA 3aMKHYTOM IIPOMEXYTKE?

Uro moHMMAIOT MOJ] TOUKOH pa3pbiBa GyHKIMKH? Kakue pa3phiBbI pa3indaroT?

Kak cBsi3aHbl NOHSATHS HENPEPBHIBHOCTH U AU depeHIHpYeMOCTH (YHKIIUHU B TOUYKE?
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e Samummre npaBuia JUQGEpEeHITUPOBAHUSI 00PAaTHON U CIIOKHON (DYHKITHIA.

e Samummre npaBwia nuddepeHInpPOBaHNs HESIBHO 3aJaHHOW (pyHKIuM W (QYHKIUH, 33TaHHOM
MapaMeTPHUUYECKH.

e Uro Takoe quddepeniuan pyaknun? KakoB ero reoMeTpuyecKuii CMbICIT?

o  Kakumu cBoiicTBamMu 061ama0T auddepeHiupyempie GyHKIAN?

o Kak maxomsarcs auddepeHIraibl ¥ MPON3BOAHBIC BEICIINX TTOPSIKOB?

e  ®opwmymna Teiinopa

e Uto Takoe Touka sKcTpeMyma GyHKImH? Kakue Touku sKcTpeMyma ObIBaroT?

e HeoOxoanMoe yClIOBUE CYIIECTBOBAHMSI dKCTpeMyMa Jutst muddepeHnnpyemMoit GyHKITIH

e JlocTaTo4HBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa

e (xema ucCleJOBaHUS Ha SKCTPEMYM (PYHKIIUU OJTHOTO MIEPEMEHHOTO

e (xema HaxOXICHWS HAWOONBIIETO W HAaWMEHBIIETO 3HA4YeHWs (YHKIMH Ha 3aMKHYTOM
MIPOMEKYTKE.

e JlaiiTe onpeneseHue BhIIYKIOCTH U BOTHYTOCTH KPUBOM HA IIPOMEKYTKE.

e Kakue TOUKM Ha3bIBAIOTCS TOUYKAMH Iiepernda’?

e Uro Ha3biBaeTCst acuMNTOTON Tpaduka pynkuun? Kakne acHMOTOTHI pa3indaroT?

e B uyem cocroutr mpaBwio Jlonutana? s packpeITHS KaKUX HEOINPEAECNEHHOCTEH OHO
npumensiercs’?

5. MeToaunuecKkue YKa3aHus 110 nmpoueaype oucHuBaHuA

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBE/ICHUS OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKazaHusd

1.

KonTponbnas padota

B cemecTtpe cTyaeHTHI BBIMOJHSIOT 5 KOHTPOJBHBIX PadOT, COJepXaHHe KOTOPBIX OXBAaThIBA€T BCE pa3JIEbl.
Kaxnomy ctyneHTy Beiaercs cBoil BapuanT. KOHTponbHBIE PaOOTHI IPOBOASTCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHUMalbHBIH Oami ompenensercdi B COOTBETCTBHE C PEUTHHT-TUIAHOM
JTUCTIUTIITTHBI.

Kputepun oueHku 3aianus:

Banb! 32 KOHTPOIBHYIO pabOTy MOTyYalOTCsl yMHOKEHHEM MAaKCHMAJIBHOTO 0ajla, IpeyCMOTPEHHOT'0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

nas3

B cemectpe ctynentsi BemonHsoT 7 M/13 o BceM pazgenam nporpamMMbl JUCHMILTUHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoil Bapuant UJ/13, HoMep BaprHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL
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W13 pa3merieHsl B 3JIEKTPOHHOM KypCe 10 JUCHUTLTHHE.

Pemenue kaxmoro 3aganus TOHKHO OBITH MOIPOOHBIM, C BKIIOUEHHEM IPOMEKYTOUHBIX Pacu€ToOB, PacCyKACHHMH,
MOSICHEHUIA, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyI1. 3aJaHUE BBICBUIAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kputepun onennBanus

3amaHue CUUTAETCSI 3aY4TEHHBIM, €CIIM BHIIIOJTHEHO OO0JIee MOIOBUHBI 3aJaHui

Ecnu 3a1anne He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha T0Pa0OTKY.

CryaeHThl MOTYT HCTIPABIISATh HEBEPHO PEIICHHBIC 33/IaHUs U CAaBaTh Ha MOBTOPHYIO MPoBepKy. [IpenonaBarens
MOJKET Y4eCTh UCIIPABJICHUS U JO0ABUTH OaJIIbI K MPEIBITY UM

TecTupoBanue — HE3aBUCHMBIH
koHTpoib LIOKO

B cemectpe crynmenTsl mpoxomar aBa pyOexHsrx TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEemenn B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COINacHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# (opMme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BpEMEHH HAYMHAETCS ¢ MOMEHTa BXxoja cTyaeHTa B TecT. MHCTpyKTak, NMpeIIECTBYIOIINN TECTHPOBAHMIO, HE
BXOAUT B YKa3aHHOC BpEMs. CTy,Z[eHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBeI[éHHOFO BPEMCHU.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH M BIQJICHUM, MMONYYCHHBIX CTYACHTAMH 32
OIIpEICIICHHBIN TPOMEXYTOK 00yUYEHHSI.

Kaxnpiii BapuanT Ousiera MOJETUPYETCsl KOMIIBIOTEPOM IO 33JaHHBIM pasliesiaM XUMHUH U coaepkuT 20 3amaHuil.
CTYIIEHTBI BHOCAT OTBE€TbI B KOMIIBIOTCP, HO BCC PCHICHUA U IMOACHCHUA MNPOBOAAT Ha 6yMare. ITo oxoHYanuu
TECTHPOBAHMsI IPENOJABaTEII0 BBIAETCS MaTpULa OTBETOB M CYMMapHBIH pedTHHr 3a Tect. OOcyxneHue
Pe3yIbTaTOB TECTUPOBAHUS POBOIUTCS HA KOHCYJIBTALNH.

Kpurepun oneHkn 01HOTO 3aaHus:

L4 3a KaXXJI0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBIM 6ann,
® 33 HEMPABWJIHHO BBIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs 0 0aos;
L4 JUIT 3a11aH1/11‘/'1 C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3a11aH1/11‘/'1 Ha COOTBETCTBHUEC U YCTAHOBJICHUEC
MIOCJIE0BATEBHOCTH IPELYCMOTPEHO YACTUYHOE OLIEHUBAHME.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 mememu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JACMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIA
pacmonaraeTcs Ha caite http://exam.tpu.ru B paznene «MeponpusTusi», ¥ MOXKET OBbITb BBINOJHEH KaKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO pa3.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MOMCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbILL HAZHAYAEMCs Cpa3y Nocie KOHgepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHOU ammecmayuu 603MONCHOCMb nosmopro npotimu PT 6 pezepenviii denb, co2nacoeanHulii
¢ bropo pacnucanui TI1Y.

DK3aMeH.

Dk3aMeH OCYLIECTBISETCA B COOTBETCTBUH ¢ [lookeHrneM 0 IpOBEIeHUH TEKYILEro KOHTPOJIS U
npomexxyrounoi arrectauuu TITY Ha sx3ameHe cTyeHTY BbIIAIOTCS OUIIETHI, BKIIOYAIOIIHE TEOPETHUCCKIE
BOIIPOCHI U MpaKkTHYecKue 3aaanus. [IpernogaBarens, IPOBEPUB padOTY, B XOJ€ YCTHOM OeceIbl CO CTYACHTOM MOXKET
3aJaBaTh BOIIPOCHI 10 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOMPOCH [0 TEOPUH M NPaKTUKe. B utore cryneHt
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 OammoB. OeHKa 3a JUCIUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a paboTy B CEMECTpPE U HK3aMEH B COOTBETCTBUE C TIPUHATOHN IIKAION OIICHUBAHUSI.

CryIeHTsl, He CAABLINE 3K3aMEH B CECCHOHHBIN MEpHO, MOTYT II€PECAATh €ro B IIEPHOABI TUKBUAALINN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEypOil.

B cootBercTBuU ¢ mpukazamu oT 25.07.2018 r. Ne58/on OO0 yTBep>KIACHUH U BBEIEHUU B ICCTBHE
«CucTeMbl OLIEHUBaHUS PE3yJIbTAaTOB 00y4eHUs B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» 1 Ne59/ox
OO0 yTBep>KIeHUH U BBEJIEHUU B JielicTBUE HOBOU penakuuu «IlonoxeHus o mpoBeACHUH TEKYILIETO
KOHTPOJISI U IPOMEXXYTOUHOU arrectanuu B TITY» sx3amen o gpusnke mpoBOIUTCS B YCTHOU (opme.
CryneHTy BblAaeTCsA SK3aMEHAIIMOHHBINA OHMIIET, COAEepPKAIIUN TEOPETUUECKHE BOMPOCH], KAYECTBEHHBIE U
KOJIMYECTBEHHBIE 3a7aun. KaxxpIil Bompoc OuiieTa orieHuBaThes 0amioM (Bcero mo omiery 20 6aioB).
DK3aMeH MPOXOAUT B YCTHOH opme.
CoriacHo 1IKanbl OLIEHUBAHUS PE3YJIbTaTOB
18'20 63,.]1.]10]3 (OTHI/IqHO) = BCCCTOPOHHHUE 3HAHUA, OTIIMYHBIC YMCHUS U BJIaJICHHUC OIIBITOM HpaKTH‘IeCKOﬁ JACATECIBbHOCTH,
HEoOX0ANMBIE PE3YNIbTAaThl 00yUeHHs CPOPMHUPOBAHEI;
14-17 Gamios (XOpOHIO) - HOCTATOYHO IMOJTHOC NOHUMAHUC ITPEAMETA, XOPOIINE 3HAHNSA, YMCHHSA U OIIBIT HpaKTH‘ICCKOﬁ
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUpOBaHEI;
11'13 6aHHOB (yILOBJIeTBOpI/ITeJILHO) - HpI/IeMJ'IeMOG TNOHUMaHUe MNpeaMeTa, YI0BJICTBOPUTCIbHBIC 3HAHWA, YMEHUA U
OIIBbIT l'[paKTPI‘ICCKOfI JACATCIBbHOCTH, HCO6XO,HI/IMI>IC PE3YIbTAThL O6y‘l€HI/IH C(I)OpMI/IpOBaHLI;
0-10 GamioB (HeyHOBHeTBOpI/ITeJIBHO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHIUMAJIBHO 1OCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpoOMEKyTOYHOM aTTeCTallui OPOPMIISIFOTCS] BEIOMOCTBIO U BHOCSITCSI B 3aYETHYIO
KHIDKKY 00y4aromerocs.







