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1. Poab qucuuniuebl «MaTtematuka 1» B (pOpMHPOBaHMU KOMIIETEHIUHA BbIMYCKHUKA:

OnemeHtT Cemect Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
o0pa3oBaTenbH P Kon
Ol IpOrpaMMmeI T HaumeHnoBanue
(nucnumIHa, KOMIIETEHIIUH Kon Hanmenosanue
IMpaKTHKa,
THA)
Bnageet onbITOM NpUMEHEHHS 3aKOHOB €CTECTBECHHBIX HAYK H
CriocobeH  OCYIIECTBISTH YK(V)-1.B1 MaTeMaTHIECKUX METOIOB M MOJIEJICH M1 peIIeHUs 3a1ad
MOWCK, KPUTHUECKUH aHaIH3 TEOPETHUECKOT0 U MPUKJIAJHOTO XapaKTepa
VK (V)-1 U CUHTE3 HH(OpMaIWH, Bnageer penpoyKTHBHBIME METOJIaMH TI03HABATEIBHOM
MPUMEHSTh CHUCTEMHBIN VK(V)-1.B2 JEATEIbHOCTA U MBICIIUTEIbHBIMUA ONEPALMSIMH JIJIS1 PELLEHUS
MONXOJ AN pelIeHus 3aJ1a4 eCTECTBeHHOHAYYHBIX AVCIIHILINH
MOCTaBJICHHBIX 3a]1a4 VK(Y)-1.Y1 YMeeT pemats 331a44 TEOPETUUECKOT0 U MPUKIATHOTO
) XapakTepa
Brnageer MmaTemMaTH4ecKuM anmapaToM anredpsl U
MaremaTHka 1 IddepeHInanbHOro HCYUCICHUS PyHKIMHA OJHON
1 OIIK(Y)-1.B1 | mepeMeHHO# a5t IPOBEICHUS TEOPETUIECKOTO UCCICIOBAHIS U
CriocoOHOCT ¥ TOTOBHOCTb
MOJICTUPOBaHUS (PU3NYECKUX U XUMUYECKHX TPOIIECCOB U
WCTIOJIb30BaTh OCHOBHEIE N
3AKOHEL SIBIICHUH, a TaKXke, I pelieHns Mpo(ecCHOHAIBHBIX 3a1a4
OIIK (Y)-1 €CTECTBEHHOHAYUYHBIX ONK(Y)-1.Y1 YMeeT NpUMeHATh U3yueHHbIE METOABI allre0phl M aHAIN3a IS
JUCITUTLINH B ' pelIeHns CTaHIAPTHBIX 3a7a4
npohecCHOHANBHON 3 S =
HACT OCHOBHBIC MOHATHS U TE€OPEMbI TUHCHHON U BEKTOPHOM
eSTeTTbHOCTH o -
A OTK(Y)-131 anreOpbl, aHATUTUUECKON TEOMETPHUU, TEOPUU JIMHEHHBIX
' MIPOCTPAHCTB, MU HepeHIHaTbHOT0 UCUNCICHUS ()yHKITHH
OJIHOM EPEMEHHOU

2. IMoka3zaTeJu U MeTOALI OLICHUBAHNSA

l'l.uaHupyeMl,le pe3yibTaThl Oﬁy‘leHl/Iﬂ Mo THCITHUIIJTHHE

Kon xonTpompyemoii

HaunmenoBaHue pasjeiia MeToab! OLleHHBAHUS

Kox HaumenoBanue KOMIIeTeHIHH (1M ee AU CHHUILTHHBI (oLeHOYHbIE MEPONPUATHS)
4acTH)
Pl Brnaneer OCHOBHBIMH IOHATHAMHU U METOAMHU JINHEHHON 1. Jluneitnas anre6pa KonrponsHas pabora
anreOpsl, aHATUTHYECKON TEOMETPHH U YK(Y)-1 2. BekropHas anre6pa UJ13.
HH@‘PGPGHHVHMBHOFO MCYHCIICHNS QYHKIMH OHO OIK(Y)-1 3.AHanuTuueckas TectupoBaHue — HE3aBUCUMBII
TICpEMCHHOH reOMeTpHs koHTposb [IOKO




4 BBenenue B aHaIu3
5. uddepenunanpHoe
ucuuciaeHue pyHKIuu
OJIHOU ITIEPEMEHHON
PJI2 | YMeeT BBIUHCIATH ONpPEIETUTEITH, BBIIOIHATD JEHCTBHUS C 1. Jlunetinas anredpa KonTponbhas pabota
MaTpHULaMH, UCCIIEIOBATh ¥ PEIaTh CHCTEMBbI IMHEWHBIX 2. Bekropnas anre6pa %013
anredpaudyecKuX ypaBHCHHI; IPOM3BOAUTD JCHCTBHS HaJl 3.AHasniuTHYecKast TecTupoBaHue — HE3aBUCUMBIN
BEKTOPAaMH; TE€OMETPUYCCKH U aHAJTUTUUCSCKU TIPEICTABIISAT reoMeTpust koHTpos LIOKO
MPSIMYIO U IJIOCKOCTh; yYCTaHABJIMBATh B3aMMHOE YK(VY)-1 4 BBeJ/ICHHE B AHATH3
PACTIONOKEHUSI IPSIMBIX H HHOCKOCTUeI?I; HPHBOHUTH O0IIHE OIIK(Y)-1 R —
YpaBHCHUA KPUBBIX U TOBEPXHOCTCU K KAHOHNYECKOMY
BUJIy U CTPOUTH UX; HAXOAUTb Mpeaesl GyHKIUH 1 I/IC‘{I/I(E'JIGHI/IG (I)yHKI;[I/II/I
YHCIIOBBIX MOCIE0BATENHHOCTEH; HaXOAUTh TPOU3BOIHEIE, ONHOH IICPEMCHHOU
UcCie0BaTh (PYHKIUHU OJTHOTO EPEMEHHOTO M CTPOUTH HX
rpaduKu
P13 | 3Haer anreGpy MaTpHIl, METObI PEIICHUS CHCTEM 1. Jluneitnas anreopa KonTponbras pabora
JIMHEHHBIX alreOpanvecKux ypaBHEHH; METO/IbI 2. BekTopHas anreopa nas.
BEKTOPHOH areOphl; CBOMCTBA U YPABHEHHS OCHOBHBIX 3. AHamnTryeckas TectupoBaHue — HE3aBUCUMBII
reOMETPUYECKUX 00Pa30B ; OCHOBHBIE MOJIOKEHHS TECOPUH YK(Y)-1 reoMeTpHsI koHTpois LIOKO
MIPEeJIeNIOB; TIpaBUia U MeTob! AuddepeHIrpoBaHus OIIK(Y)-1 4 BBejieHue B aHAIN3
(bYHKIIUH OTHOW TIEpEMEHHOM, CXEMY MOJIHOTO 5. JluddepeHumanbHoe
uccieoBaHus (yHKIIHN )
ucuuciIeHUe PyHKINUN
OJIHOU ITEPEMEHHOMN

3. IIkajga oueHUuBaAHUSA

[Topsinox opraHM3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yabTaToOB 00ydueHus: B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (Cuctema olleHUBaHMs)» (B IEHCTBYIOIIEH pedakiin).
Hcnonp3yetcs OamibHO-pEHTHHIOBAsI CUCTEMA OLIEHUBAHUS Pe3yabTaToB 00yueHus. MTorosas orieHka (TpaiulMOHHAS U JINTEPHAS) TIO BUJAM y4eOHOM
nesrenbHOCTH (n3ydenue aucuuruing, Y UPC, HUPC, kypcoBoe npoeKTHpOBaHUE, IPAKTUKHN ) OTIPE/IENIeTCsl CyMMOM 0ayIoB MO pe3yabTaTaM TeKYIIero
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaly (MTOroBasi pedTUHIOBas olleHKa - mMakcuMyMm 100 6amioB).

Pacnpezleneﬁne OCHOBHBIX W AOIOJIHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCPOIPHUATHA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTreCcTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.



PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. Onpeneneﬂne OLCHKH
3aJaHUuA TPaaIuIMOHHOHU OLICHKE
90%+100% «OTIMIHO» OTnryHOE NOHMMaHKE IPEIMETa, BCECTOPOHHUE 3HAHMS, OTINIHBIC YMEHHUS U BJIAICHHUE OIBITOM IIPAKTHYECKOH AEATEIbHOCTH,
HEoOX0IMMBIE Pe3yJIbTaThl 00yUeHHs! chOPMHUPOBAHBL, MX KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHMAJIbHOMY
70% - 89% «Xopormo» JlocTaTo4HO MMOTHOE TIOHMMAaHHUE MIPEIMETa, XOPOIIIe 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOH NesTeTbHOCTH, HEOOXOIMMEIE Pe3yIbTaThI
00y4eHNs ChOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MUHUMAJbHBIM KOJIMYECTBOM 0alIoB
55% - 69% «Y 1oBm.» [Ipuemnemoe NOHMMaHUE MPEAMETa, YAOBIECTBOPUTEIbHBIC 3HAHUSI, YMEHHUS U OIBIT IIPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBIE
pe3ysbTaThl 00ydeHHs chOpMUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0alIoB
0% - 54% «Heynosn.» Pe3ysbraThl 00y4eHUs! HE COOTBETCTBYIOT MUHHMAJILHO JOCTATOYHBIM TPEOOBaHUSIM
[kasna st OIIEHOYHBIX MEPONPHSITHIA U AU PEPSHIUPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
C(bOpMﬂpOBaHHOCTH CooTBeTCTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUHNOHHOHU OLICHKE
00y4eHust
90% + 100% | 90+ 100 «OTIMIHO» OT1iauyHOE TIOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTINYHBIC YMEHUS 1 BJIaICHUE OMBITOM MPAKTHYECKOH AEATEILHOCTH,
HEOOXOANMBIE PE3yNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KMM K MAaKCHMAJIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE PEIMETA, XOPOIINE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
Ppe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM OajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe moHNMaHKUE TIPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTUYECKOH AeITeNbHOCTH, HEOOXOANMBIE
pe3yabTaThl 00yueHus CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MHHAMAJILHBIM KOJHUYECTBOM OaJlsIOB
55% +100% | 55+100 «3a4TeHo Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTaTel 00yueHuUs: He COOTBETCTBYIOT MUHHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM

«He 3auteno»

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHOYHbIe MEpPONPUATHS

l'lpumepbl THIIOBBIX KOHTPOJBbHBIX 3a1aHuil

1. | KonTponbHas pabota

2

-1

1. Jlan onpenenutes 3
0

KonTtpoabHas padora «J/Iuneiinas anredpa»
BAPHUAHT Nel

4
1 01
2

-1 1 3

a) 3anuImmTe pasiokeHne JTaHHOTO OIPEAEIIUTENS [0 YeTBEPTOMY CTOJIOLY;
0) BBIYMCIINTE ONPEJICIUTENb, TOJYYHB IIPEIBAPUTEIFHO HYJIU B KAKOH — 10O CTPOKE WIIH CTOJIOIIE.




OueHno4Hble MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI
X+2y—z=-1,
2. Pemmnth cucteMy ypaBHEHHI METOIOM OOpPaTHOM MaTpPHIIBL: y—-z=1,
X+4y+z2 =5,

3HavyeHWe X BBIYMCIUTH Takxke MeTonoM Kpamepa.

3. UccnenoBath cucTEMY Ha COBMECTHOCTD M PELINTh MeTooM ['aycca

X, — X3 =Xy =2
X + X, X, =3
X+ Xp + X3 =4
2X, + X, +3X3 +2X, =0,

. . 2%, + X, +2X53 + X, =0,
4. Jlana cucteMa OJHOPOHBIX JIUHEUHBIX YPABHEHUIH
2%, + X, +5X5 +4X, =0,
2X; + X, +4X3 +3x, =0.
a) JIokaxwuTe, 9TO CHCTEMa UMEET HETPUBHAIIbHBIC PELIICHUS;
0) Haiinute o01ee pemeHne CHCTEMBL;
6) HaliuTe QYHIAMEHTAIBHYIO CHCTEMY PEIICHU.

. IIpu kakux 3HaYEHUIX NapaMmerpa A cuctema muneitnbIx YpaBHEHUM

2 1 ﬁ4
C PacIUMPEHHON MaTpuLen 1 2 1 3| cosmecrna?
1 20 1:4

KontpoabsHnas padora no Teme «BekropHas aaredpa»
BAPUAHT Nel

I. lansl uerbipe BekTopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2}; d ={5,7,8}.

1.Jloka3ats, uto BekTophl a,b,C 06pasyioT 6asuc u HaiiTu pasnoxernue BekTopa O B dToM Gasuce.

2. HaiiTu KocHHyC yria Mexty BektopamMu a u b .




OueHno4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

3. Haitru nnuny Bexktopa § = 8 + 2b +3¢.

I1. Tanwt uernipe Toukn: A(1;3;0), B(4;12), C(3;0;1), D(-4;3;5) .

4. Haiitn 066ém mupamunsl ABCD u mmmy BeicoTs!, onymennoit u3 epmmnet D na rpans ABC .

5. Haittu npoekuuio Bexktopa AB na ocs Bextopa CD .

6. HaiiTn KoopaMHATBI BEKTOPA [(af + Ké), Eé]

I1l. Iapanienorpamm nocrpoen Ha Bekropax a = P + 44, b = %(ﬁ —(), rme |f5| =4, |q| =2,(p"Qg) = g

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

KonTpoabHas padora no reMe «AHATUTHYECKAs] TeOMETPHUA»
BAPUAHT Nel

1. OmpenenuTs Npu KaKUX 3HAYCHUAX @ MpsMas

(a+2)x + (@*-9)y + 3a? - 8a + 5 =0 mnapamnensna ocu OX.
2. CocTaBUTh YpaBHEHHS NPSAMBIX, HapajlIeIbHBIX MPSAMON

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

COCTaBI/ITI) YPaBHEHUE BBICOTHI U3 BEPUINHBI An YPaBHCHUC ME€AHAHbI U3 BEPUINHBI C.

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

5. W3 obmux ypaBHeHuit npsimoit :  2X +y—3z-9=0,
22x+ 3z+4=0
MOJIyYHTh KAHOHUYECKHE U MapaMeTPUIECKOe YPaBHEHHS MPSMOM.

6. Haifru npoekuuto Touxn A(1,2,0) Ha TUIOCKOCTH
8x + 6y +8z2-25=0.

7. HOCTpOI/ITB TEJI0, OTPaHUYCHHOC NOBEPXHOCTAMU
2 —
X° =1,
X+y=2,
y=0,2=0.




OueHno4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

KOHTpOJIbHaH paﬁoTa no TeMe «BBegeHue B aHaJIM3»

I. Boruucaums npedestol

111 1
JnZ —an Statetton
1. fim Y —*1. 2. lim 2_ -
2 2
3. fim Y1EX7. 4. fim &2,

x—1 2X

\/x2—3—1, . X2

5. Iim ; 6. lm ———;
Xx—2 X—2 x—01—C0s X
X1 )
7 jim [x+2) x . 8 lim In( x +2)—In2;
x—soo\ X —1 x—0 %2
2X X :
. e’ —e . sin(2—X
9. lim ————; 10. hn1———£————).
Xx—0 X X—2 \/5—2

1. Onpeneants nopsinok 6. m. o(X) mpn X —> 0 ornocurennno x:

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

I11. HaiiTn Touku pa3pbiBa pyHKIUH, yKa3aTh uX XapakTep. [locTponTs rpadguk pyHKIMN B OKPECTHOCTH TOYEK pa3phbiBa:

0, ecru X < 0, 1

2 21—X 1
1. f(x)=3x%, ecru0<x<l, 2. y="_-— =

X+2, ecnu X>1.

1421-x




OueHno4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

KonTponbnas pabdora
no teme «/IuddepennnanbHoe ucunciaeHne GyHKIMU OHOTO IePeMEHHOI0»
BAPHUAHT Nel

I. HaiiTu npousBoHbIe CaeAYIOLNUX QYHKIUN:

deZ)
1y = (995X +3x)2; 2 35 +3Y =x-2y; ay=(g20 V2

d2y
Il. HaiitTi BTOpy¥O MMPOU3BOIHYIO d_2 :
X
x2 X = cos(t/2), _
Ly= 2. 3. y=sin(x—y)

x2 _1 y=t-sint.

I1l. . TTonp3ysce npaswmioM JlonuTans HANTH TpEAeIHL:

7IX
_ x 2 1 _ _ COS—

L lim| =——-—1| 2 lm (sihmx) 2
x—1 X—1 Inx X-—>1—0

1

IV IIpoBectu nonHoe uccnenosanue ¢yukiuu Y = X€ X 4 nocrpouts eé rpaduk




3. [IpuMep BapuaHTa MHAMBHAYAIbHBIX 3aJaHHM.
Nuneanas anreGpa
1. BriuncnuThk onpemgennTent
12 3 —1 2 -7 =3 2 4|
11 0 -1 \ -2 01 1]
@ | 42 4 2 Dloa 213
-2 0 1 -1 -3 -2 2 1|
2. Haiitn maTpuny X w3 ypassennd. Cnenarts nposepry
1 2 2 1 11 —15
2 1 -2 |-X= 2 —8 3
2 -2 1 11 T 0
3. PemmTh cHCTeMEl INHEHHLEIX Y PaBHeHH:
a) meTonowm Kpawmepa, b} MaTpMYHLIM MeTODOL
3r + 4y — 2z = 26 z+iy— =z= 5
a) r— y+3z=-2 i) 3z +By+z=7T7
3r— 3y + 5z = -2 dr — Gy +=2=10
4. PemmnTh cucremel meTonom Mayvceca
Ta —3dr; +dxy, = —5
. T —2x5 +3zy = —4
)\ 3z, +2r 5z, = 12
4ry +3xs —bHhrs = 5
r; +3rs 45Ty —dry = 1
1 +3r: +2z; —2py 43, = —1
b) g —2r9 H4zxy —Ty —ITy = 3
zy —drs +x; 4z T = 3
r1 +2rs +x; —wg +xp = —1
ry +re —rz +xy =10
e) r —re +rx; —zy =10
3z, +re —ry +xy =10
dr; —re +Ey; —xy =10
5. HaijiTi coficTBeHHEIE 3HAYEHHA H COOCTBEHHEIE BEKTOPE MaTPHIL.
4 -3 -3
a],q=( “_f) BB=|1 2 1
2 11z




AHanuTu4eckan FeOMETPUA B NPOCTPAHCTEE

1. Cocrasuts ypagHeHue MIOCKOCTH, npoxotdiei vepes Touky My(3; —2;4)
napajiensko apyM Bektopau d; = {6;1;-1}, dy = {3;2;-2} Haiitu pac-
CTOAHUE 0T Haualla KOOPIAMHAT 0 2Toll 110ckocTH U 0fken DUpaMuiEl, o1
cekaenoll IIOCKOCTRE 0T KOOPAMHATHOTO VLI,

2. W3 ofwux yparsennit npasoit

Je+dy+3z+1=0
Je—dy-2:44=10

NOAYYHTE &8 RaHOHHYeCKHe W llapaMeTpUqeckie YpasHeH!d. OLIIJE.L[&JIH'J.'I:.
paccTodHne 0T Havalla KOOpAHHAT 10 IIpHL‘IUﬁ.

3. Haifiry Touky nepecedesus o yroa Mexay npaMoi

r=M+1
y=10-2  wmnockocrso 2 — 6y 4+ 1z = (.
z=1+3

CocrasnTh YpabBHeH!e NPoeKnn LAHHOI I[PHMU]F! Ha 3TY IM0CKOCTh.

4. IlaHkl BeplIMHEL TPeyrobHOl NHpasiisl

Al 4:5), B(=5;=-%12), C(=-2%-6;-3), D(-221).
Cocrasuts ypasnenne rpann ABC u ypassenne sucorst DH, onyiuennoi
ta o1y Cpadk. Hafirn ofses nupaMunet.

5. llocrponts nosepxocTy
1) 22 422=2 9) 24yt =(z-2)
2
3) z=—|,'%+y—) 4) ¥ —dy+z=
5 4+’ +2724%=0 6) z=34+y2-2

v I

6. HU("I.'[JUH'.I‘L TeNo, orpaHHYeHHoe NOBEPXHOCTAMHI

z= :52, 2+ yQ = 4:2,
i r+y =06, y 2yt =2
) = ) r=0, y=0
Y= = y=l,

=0 (z>0, y>0)




Mpunomernns npousscaHoR

1. HccnmenoBaTk Ha 3KCTPeEMYM (Y HELIHH

¥

V v=57717

a

2} y =2 — (2 — 1)V

3) y = glT — x”
2. CocTAaBNTE YPABHEHHS BCEX ACHMIITOT CASVEMLINX KPHBLIX
. 2 . -
. 3 - — bz 4+ 3
]_ = l — E:J'I 2 _—

[ ) ow ——3

3 v=x—2lnx

3. llpopecTn nonHoe HCCAEOBAHME U NOCTRPONTE CPaduen oy HEM

dx
r2 44

]_J Yy = 2) y:ﬁlfg—m][_.l:?—dz—Fl‘_I

. 1

M|

4. ClocTaBMTh YPABEHEeHHNS KACATEMABHON M HOPMANH K rpaduey GOyVHENNN B

Todre © afcnomocoil r = I,, HAH COOTEETCTBYIONIEN 3HaYMeHHME HapadMeTpa
F =t
1 5 )
1) y:;[r‘—?m—d} g = 4
T = 2cost
2) { - t" = —]T.."'-H
¥ =s1nt

5. B kpyr panuyvca [ snucan pasmobenpeHsrf TpeyronsHui. [Ipn xaxon
COOTHOIMEHHN CTOPROH TPReyMOObLHME OVIeT HMeThE HaMOoNbBIIVHY [IIOLIIETE.

G. Hajiten Hranfonnines M HAMMEHEIISS IHAYEHMA Oy HEIMNH

16
y =z + — _16 = urTepsane  [1; 4]
=

T. Hcenonwsya npasnno JlonuTans, HafiTH npemenst

x — 1 EE:—_."E
1 lim —— 2 lim —
) r—x/3 w2 — w6 ) lim T + e




AHanuTrueckan FEOMETPUA Ha NNOCKOCTH

1. CocTaBuTh YpasHeHus NPAMEL, Opoxogaix yepes Touky M(=T7;5) :
a) napaiiensio npamoil dr + 2y — 1 =0,

=1 y+d

b} neprenaukyaspro npaMoit =
. ' L z=3t41
¢ nod yraod 45 K npasoi { y=—t-2

2. Nane sepumns vpeyronsuuka A(-1;3), B(2;5), C(0;6).
Cocrasurs: ) ypastenue croponst AC,
b ypassenne meguans BM,

¢ ypasrenue seicortl CH i Halitu ee puuny.

e=3-1

y=—d Haiiru:

3. Hauer pee npanwle Ly=2z-1, I {

a) TOUKY Hepecededitd IPIMEL,
b} kocusyc yria Mesy npaMeIMi,
¢) cOCTABUTE YpaBHeHue BHCCeKTPHCH TYHOTO YIUIA MEKAY NPAMEIMH.

4. HPMHEC'J‘].I YpaBHEHNH TMHUI K HaHOHUYECKOMY BUIY M [NOCTPOUTL!

1) 4y —r—y-1=0 2) 4 +8+y*—dy+1=0

3 y=0+2/27 2 10 4) r=8+8y -y

5) 520 — My +257 = 10 6) 2 —Say+y*+1=0

5. CocTaBuTh ypaBHEHNE 1 NOCTPONTE MK, KAk a0 TOUKa KoTopoil ofu-
HakoBo yaaneda ot Touki M{—2;1) w o1 npamoit z — 4 =0,

6. HU‘C'J‘]’JUHTB JIMHUN, 3aaHHBIE YDABHEHHAMEA B NOJAPHBIX ROODAHHATAX
1 1 1
=— 3

. p=-—
] sini

T. HUL"l‘]JUH.'l‘h JIMENY, 33JaHHBIE [APAMETPHYECKHME YPaBHEHHAMAL

0 {2=2cusi 2 {1-=\/I

._.
-
]
—
+
|
=)

T 1-2cosy

y=—dsinl y=¢"

8. [octpours gUCypy, orpasiues Y IHHIIMT

=2 — 9 o8t
1}' y ‘E: Q} IE‘I_I(?IUS‘P:
p=2sng.




OueHno4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

TectupoBanue —
HE3aBHUCUMBIN
konTposib [IOKO (PT1
u PT2)

Bomnpocksr:
1. C nmomomnipio 3JIeMEHTapHBIX TPE0Opa30BaHU PACITUPEHHAS MAaTPUIIA CUCTEMbI JIMHEWHBIX YPaBHEHUH TPUBEICHA

1 120110
kemay [0 O 0 0 O |
01 02010

paciidpeHHasi MaTpuIila CUCTEMBI.

1 | BeiGepuTe BepHbIe yTBEP:KACHHS, €Cli A — OCHOBHAs MATpULIA CUCTeMbI, A —

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

5. cuctemMa COBMeCTHA
6. cucTemMa HECOBMECTHA

2. Buicota tpeyronsanka ABC, omymtennas us sepmmunnr C, ecmu 4(3;1,2), B(5;,-3;6), C(3;0;4)
paBHa

3. Paccrosmne Mexy hoxycamu samuamca 5X°+9y> —30X+18y+9=0 pasmo

X=9t+1,
4. KocuHyc 0CTpOTO yria Mexay mpameimu X+4 _y-1_2+5 y paBeH
y = 6t,
10 -2 -1
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ nuddepeHnaniom
GyHKIHS MIPOM3BOIHAS

y =3/sinx dv = 595X 4
Yy = ——=0X
33/sin? x
y =/sin x dy = C0§X dx
2+/sin x




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aaHUI

y= 1 dy =— COSX
\Jsinx 24/sin® x
1 dy = COSX 4y
Isin x 33/sin* x
COS X
dy =———dx
y 23/sin x
1
dy = ———dx
y 2-/sin x

! (
o X
6. Onpenenure NOPsIOK MAJIOCTH OECKOHEYHO Majiol GyHKIMH ——— 2
X

K=

7. OyHKIMSA y =6X-e 2 yObIBaeT AJd 3HAYECHUH X

Lye(wo1/2)
2. X € (1/2;+o0)

3. X e (—o0;—1/2) UL/ 2;+00)

4, xe(-1/2;+x)
S xe(/20).

1+ X

3

j 1
OTHOCHUTECIIBHO — IIPA X — o0
X

HuddepenurpoBaHHbII
3ader

Urto Takoe onpenenurens? [Ipu kakux mpeoOpa3oBaHISIX BETHINHA OMPEACITUTENSI HE MEHSICTCS
e B Kkakux ciydasx onpeaenuTeNb paBeH Hyo? YTo cieayer u3 paBeHCTBA ONPENEIUTENs HYIT0?

JlaiiTe ompeneneHne MHHOpAa M anreOpaMdyeckoro NOMONHEHMs 3ieMeHTa ompenenurens. Chopmynmpyiite

IIpaBUJIO BBIYUCIICHUSA ONIPEACIIUTEIIA.

o Kak OCYIICCTBJIAIOTCA JIMHCHHBIC OIepanvm Hazq ManI/ILIaMI/I?

o Kak NICPEMHOXKAIOTCS 1BC ManI/ILIBI? CBoiicTBa MMPOU3BCACHUSA MAaTPHUIIL.




OueHno4Hble MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

KakoBa cxema HaxoxaeHHs 00paTHON MaTPHUIIBI?

HaiiTe ompeneieHUs] peIICHHs CHUCTEMBbI JHMHEHHBIX alreOpanvecKkux ypaBHeHUH. Pacmmdpyiite moHSITHS
«COBMECTHAsD», «<HECOBMECTHASI», «OTIPENEIEHHAD», «HEONPEIENEHHASN) CUCTEMBI.

Hanumure popmynsr Kpamepa. B kakom ciydae OHU TpUMEHUMBI?

Uro HazpiBaeTcs panroM marpuiisl? Kak o Haxoaurcs?

Cdopmynupyiite Teopemy Kponekepa — Kamemnnu.

[Ipu KakuMx yCIOBHAX cHCTeMa JIMHEHHBIX alre0pandecKuX ypaBHEHWH HMeeT MHOKeCTBO pemieHmit? Koraa ona
HMMeeT EIUHCTBEHHOE pellieHue?

Onummte metof ['aycca penieHus: CUCTEM JIMHEUHBIX YpPaBHEHHM.

Kakue HensBecTHbIE HAa3bIBalOTCSI CBOOOIHBIMY, A KaKhe Oa3MCHBIMU?

Kaxue ocoGeHHOCTH penIeHus: OJHOPOJHBIX CHCTEM JTHHEWHBIX anreOpandecKnX ypaBHeHUi Brl 3HaeTe?

Kak ctpoutcst pyHnameHTanbpHast CHCTEMA PEIISHU?

Kax BbIIONHAIOTCS TMHEHHBIE onepaliy HaJl BeKTopamu? KakoBbl CBOMCTBA ATUX onepanuii?

Kaxue BekTOpa Ha3bIBaIOTCS JIMHEITHO 3aBUCUMBIMY, a KAKUE TMHEWHO HE3aBUCHMBIMH?

Uro Takoe 6a3muc? Kakue BekTopa 00pa3yroT 0a3uc Ha TNIOCKOCTH U B IPOCTPAHCTBE?

Kaxoii 6a3uc Ha3pIBAIOT AEKAPTOBBIM?

YT0 Takoe KOOpAUHATHI BEKTOpa?

Uto Ha3bIBaeTCS CKAISPHBIM IPOU3BEACHNEM BEeKTOpOB? KakoBsl ero cBoiicTea? [l perieHns Kakux 3a7ad 1 Kak
OHO MOJKET OBITh UCTIONB30BaHO?

Uro Ha3bIBacTCS BEKTOPHBIM IPOU3BEACHHEM BEKTOpOB? KakoBsl ero cBoiicTea? [l pelieHns Kakux 3a7ad 1 Kak
OHO MOJKET OBITh UCTIONB30BaHO?

Urto Ha3bIBaeTCsl CMEIIaHHBIM Mpou3BeeHneM BeKkTOopoB? KakoBel ero cBoiictBa? J{iist pemeHus Kakux 3aaa4d u
KaK OHO MOXKET OBITh HCIOIB30BAaHO?

3anumuTe B BEKTOPHOM M KOOpPIMHATHOW (oOpMax yciIoBUS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUTAHapHOCTH BEKTOPOB.

[IpsiMas TuHKUA Ha IUIOCKOCTH, €€ o0I1ee ypaBHEHHE

JaiiTe MoHATHE HOPMAJILHOTO U HATIPABIISIOIIET0 BEKTOPOB MPSIMOM Ha INIOCKOCTH, YTIIOBOTO KO3 PHUIHEHTA.
3anuuuTe pa3auuHble BUABI IPSIMON U YKa)KUTE F€OMETPUUECKUN CMBICI TapaMETPOB YPABHEHHUS.

3anuuuTe yCcIoBYsI NapauieIbHOCTH U MEPIEHANKYISIPHOCTH NPAMBIX HA TNIOCKOCTH B CIIydae pa3IMYHbIX BUJIOB
YpaBHEHUH NPSMBIX.

Kak HaiiTn TOUKy nepecedeHnss NpsIMbIX Ha TIOCKOCTH?

Kax Beramcnsercs pacCTOSHAE OT TOYKH J0 MPSIMOM Ha TIIOCKOCTH?

Jaiite onpenenenne AIIAICa U 3aNUIINTE M0 KAHOHMYECKOE ypaBHEHHE.

Jaiite onpenenenne runepOO0IIbI U 3aMUIINTE €€ KAHOHHYECKOE YpaBHEHNE

Jaiite onpenienenue napadolibl U 3aUNIATE €€ KAHOHMYECKOE YPaBHEHHE
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

Uznoxwure cxemy MpHUBEACHUS 00IIET0 ypaBHEHUS] KpUBOK BTOPOTO MOPSAKA K KAHOHUUECKOMY BUY.

[laliTe OHATHE MOJISIPHON CUCTEMBI KOOPAUHAT.

Onuimre mapaMeTpu4ecKuii cnocod MOCTPOSHHsI TMHUH Ha MIIOCKOCTH

[Tnockocts, €€ obIiee ypaBHEHHE

Kak ompenensiercs B3auMHOE pacloJIOKEHHE IUIOCKOCTEH? 3amuIIuTe YCIOBUS MApPAJIENIBHOCTH U
MIEPIEeHIUKYISIPHOCTH MIOCKOCTEM.

Kak BerumcnsieTcst paccTosiHiE OT TOUKH JI0 TUIOCKOCTH?

3anuuuTe pa3inyHbIe BUABI YPaBHEHUH MPSIMON B IPOCTPAHCTBE U MOSCHUTE CMBICI MapaMeTPOB, BXOIAIINX B
YPaBHEHUS.

Uznoxwure cxemy npuBeIeHUS OOLINX YPaBHEHUH NPSAMON K KAHOHMYECKOMY BUJY.

Kak onmpenennuts B3aMMHOE PACIIOIOKEHUE NMPSMBIX B IPOCTPAHCTBE?

Kak Bpruncnsercs pacCTosSHUE OT TOUKHU A0 IPsIMOM B MPOCTpaHCTBE?

Kaxk onpenenuts B3auMHOE pacooKeHUe MPSIMON U IITOCKOCTH?

Kaxk nmercs Touka nepeceueHus NpsiMou U mIockocTu?

HazoBuTe MoBepXHOCTH BTOPOTO NOPsAKA U HAIMIIUTE NX KAHOHUYECKHE YPaBHEHMS.

CdopmynupyiiTe MOHATHE MTpeIeia YHUCIOBON OCIEI0BATEILHOCTH

Chopmymnupytite moHsTHE TIpenena QyHKIUN OTHON IIepeMEeHHON

Uro Takoe 0JHOCTOPOHHUE Npeiesibl (PYHKIUHU B TOUKE?

ChopmynupytiTe moHATHsI OECKOHEYHO Maol 1 OeCKOHEYHO Oobioi mpu X —> & byHKIHHR

[IepBblit 1 BTOpOIL 3aMevaTeNbHbIE MPEIEIIbI

Kak cpaBHuBaroTCsS 6€CKOHEYHO Mable BETMYMHBI? UTO TaKOe OTHOCHUTENILHBIN MOPSAAO0K MaJIOCTH?

Kakne O6eckoHeuHO Manble Ha3bIBAIOTCS SKBUBAJICHTHBIMU? [IpuBenuTe npuMepsl SKBHUBAJICHTHBIX OECKOHEYHO
MaJIbIX.

Kakumu cBoiicTBamu 00:1a1ar0T (YHKIIMH, HETIPEPHIBHBIC HA 3aMKHYTOM TIPOMEKYTKE?

UTo MOHMMAIOT TOJ] TOYKOH pa3pbiBa QyHKIMH? Kakue pa3phiBbI pa3inqaroT?

Kak cBsi3aHbI IOHATHS HEMPEPBIBHOCTH U AU PepeHITUPYEMOCTH QYHKIIUU B TOUKE?

3anummte npaBuia audGepeHpoBaHus 00paTHON U CIIOKHOW (QYHKITUH.

3anummTe npaBuia AudepeHpoBaHUs HESBHO 331aHHON QYHKIMH U QYHKIVH, 32JaHHOH MapaMeTpHUUECKH.
Uro takoe nuddepennpan Gpyaknun? Kakos ero reomerpuieckuii cMbici?

Kakumu cBoiictBamu obnanarot guddepeHnppyembie GyHKImAn?

Kak naxonsrest quddepeHnuanst 1 mpor3BOIHBIE BEICIIHX MOPSIKOB?

®opmyina Telinopa

Uro takoe To4ka sKcTpemyma GyHknuu? Kakue TOUKu SKCTpemMyMa ObIBaroT?

Heo0xommoe yciioBre CylecTBOBaHMsI dKCTpeMyMa Juist iuddepeHupyeMol QyHKIHN
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JlocraTouHble YCIOBUS CYIIECTBOBAHUS 3KCTpEMyMa

CxeMa mccneoBaHus Ha SKCTPEMYM (YHKIIH OJTHOTO IIEPEMEHHOTO

CxeMa HaxOXJIeHHs HanOOJIBILIET0 U HANMEHBLIETO 3HaueHHs (YHKIMU Ha 3aMKHYTOM MPOMEKYTKE.
Jaiite onpeneneHne BbITYKIOCTH U BOTHYTOCTH KPHUBOI Ha IPOMEXKYTKE.

Kakwue Touku Ha3bIBAIOTCS TOUKaMH Iiepernda’?

Uro HazbiBaeTCst acuMnToTol rpaduka ¢pynkunn? Kakne acuMOTOTH pa3nnyaoT?

B uem coctouT npasuno Jlonuransa? [ns packpbITHs KaKHUX HEONPEAEIEHHOCTEN OHO TPUMEHseTCs?

5. Mertoanueckne yKazanus mo npoieaype oueHuBaHUs

OueHo4HbIe MEPONIPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1. KonrtponbHas padora

B cemectpe cTymeHTB! BBINOJHAIOT S5 KOHTPOJBHBIX paboT, COIEp)KaHHME KOTOPHIX OXBATHIBAET BCE PAa3EIbl
TUCIUTUINHBL KaX oMy CTyIeHTY BBIIaeTCs CBOM BapuaHT. KOHTpoIbHEBIE pa6OTBI IPOBOJATCS B YacChl IPAKTUYECKUX
3aHATHHN. 32 KOKAYI0 KOHTPOJIHHYIO pabOTy MaKCHMAITBHBIN OAJUT OTPENeNsieTcsl B COOTBETCTBUE C PEUTHHT-TUIAHOM
JUCLUIUINHBL.

Kputepun onenku 3axanus:

banibl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCHMAJIBHOTO 0ajlia, IpeyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEUTHHT-IIJIAHOM, Ha JOJO0 BEPHO BBINOJIHEHHBIX 3a1aHHUH.

2. | um

B CEMCCTPC CTYACHTHI BBINIOJIHAIOT 7 I/II[?) 110 BCEM pasjicjiaM MmporpaMmmbl JUCHUIIIAHBI. vy KaxKA0ro CTyACHTAa B
rpymnrmne cBoil Bapuant UJ/13, HoMep BaprHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CIIMCOYHOM COCTaBe
TPYIIBL.

W13 pa3meleHsl B 3IEKTPOHHOM Kypce IO JUCIUTUIMHE.

Penrenue kaxoro 3aanus TOJDKHO OBITH MOJIPOOHBIM, C BKIIOUEHHEM IPOMEKYTOUHBIX PAacU€TOB, PacCyKIACHHM,
HOSICHEHUI, C yKa3aHUEM KCIIOJIb30BaHHBIX METOOB U (opMyJ1. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss @O, rpynma.

Kputepun ouennBanus

3amaHue cyuTaeTCs 3aYTCHHBIM, €CJIH BHITIOJTHEHO 00JIee MTOJIOBUHBI 33 JaHUH

Ecnu 3ananne He 3auTeHO0, paboTa BO3BpAIIAETCs CTYIEHTY Ha JOpabOTKYy.

CTyaeHTsl MOTYT HCTIPABIISATh HEBEPHO PEIICHHBIC 33/IaHUS U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OAJIIBbI K MTPE BTy UM




OueHno4yHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

TectupoBaHue — HE3aBUCUMBII
koHTposb LIOKO

B cemectpe cTyneHThl poxoasT qBa pyoekHbix TectupoBanus (PT1 u PT2) Bo BpeMmst koH(epeHII-HEACIN B CEPeIUHE
Y KOHIIC TEKYIIETo CeMECTpa COTJIACHO pacmucanuto. Pyoexnoe tectupoBanue (PT) nmpoBoauTcs B KOMIBIOTEPHOM
tdopme B on-line pexume. llpomomxutensHocTh TecTUpoBaHUS — 90 MuHYT 6e3 mepepbiBa. OTCUET BpeMeHH
HAYMHAETCS ¢ MOMEHTa BXxoja cTyneHTa B TecT. MHCTpyKTax, MPEAIIeCTBYIONHNNA TECTUPOBAHHIO, HE BXOJUT B
yka3zanHoe BpeMs. CTyJICHT MOXET 3aKOHYUTh BBIIOJHEHHE TecTa 10 MCTeUCHHS OTBEIEHHOTO BPEMCHHU.

PT nHaneneHo Ha HE3aBUCUMYIO OOBCKTHBHYIO OIEHKY 3HAHWM, YMEHUI W BIaJCHUH, MOJYYCHHBIX CTYACHTAMU 32
OTIPEICIICHHBIN MTPOMEKYTOK 00yUCHHSI.

Kaxxnpiii BapuanT Ousiera MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjeliaM XUMuH U cofepxkuT 20 3amaHuii.
CryneHThl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS M TOSCHEHUS MpoBoaAT Ha Oymare. [lo okoHuaHum
TECTHPOBAHUsI TIPETIOIABATEIIO BBIIACTCS MAaTPHUIIA OTBETOB M CYMMAapHbIN pedTHHT 3a TecT. O0CYKACHUE pe3yTbTaTOB
TECTHPOBAHUSI TPOBOJUTCS HA KOHCYJbTAIINH.

Kputepun oneHKH 0JHOTO 3aJaHUS:

® 33 KaXZI0€ MPAaBUIBHO BHINOJHEHHOE 33aHNE BBICTABIACTCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE WJIM HEBBINIOJHEHHOE 3a1aHue BeicTaBisieTcs () 6amios;

e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKUX HMPaBUIBHBIX OTBETOB, 3alaHUI Ha COOTBETCTBHE M YCTAHOBJICHHE
[I0CJIEI0BATEIFHOCTH IPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.

MaxkcruManbHBIN CyMMapHBINA TECTOBBIN 0ant 3a kaxaoe PT cocrasiser 15 Gamos.

3a 2 memenu Ao PT cTymeHThl MOTYT O3HAKOMHUTBCS C JEMOHCTPAIMOHHBIM BapHaHTOM OmiieTa, KOTOPBIH
pacnojaraeTcs Ha caiTe http://exam.tpu.ru B pazaeine « MeponpHusITHs», U MOXKET ObITh BBITIOJIHEH KaXKIbIM CTYJACHTOM
HEOIpPaHMYEHHOE YHCIIO pa3.

Hna cmyodenmos, ne npoweduwiux PT 6 nepuoo nposedenuss mecmupoganusi N0 YBANICUMETbHOU Npudune,
npeodycCMOmpeHa 803MONCHOCIb MeCMUPOBAHUsL 8 Pe3ePEHbIIL OeHb, KOMOPbIU HAZHAYAeMCsl Cpa3y nocie KOHpepeny-
Heoenu.

Ilpu pezynomame pybesicnoco mecmupoganus 6 6aNN08 u menee, 00YUAIOWUMCS NPEOOCMABNAemcs 6 nepuoo
meKyujeli nPOMeHCYMOUHOU ammecmayus 603MoHICHOCHb noemopro npotimu PT 6 pezepausiii 0eHb, cO2n1aco8an bl C
bropo pacnucanuii TI1Y.

JuddepenuripoBaHHbIN 3a4eT.

JuddepenurpoBaHHbIi 3a4€T OCYLIECTBIIAETCA B COOTBETCTBUU C [lo0XKeHeM 0 MPOBEACHUH TEKYILIETO
KOHTPOJIS M TpoMekyTouHOM aTTectanuu TITY. MToroseiii 6amt onpenensercss CyMMHUpOBaHUEM OaljioB 3a
BCE OLICHOYHBIE MEPOIIPUATHS TEKYILIETO CEMECTPA.
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