®OHJI OLIEHOYHBIX CPEJCTB 11O JUCHUILINHE
IIPMEM 2020 .

®OPMA OBYYEHHSA ounas

Marematuka 1.1.

Hanpasnenue noaroroBku/
CIELMAILHOCTD

18.05.02 Xumuveckast TeXHOJIOTHUSI MATE PHAIOB COBpPeMeHHOM IHe pre THKH

O6pazoBarenbHas porpamma
(HanpaBi€HHOCTb (MPOQKIIb))

XuMHYeCcKasi TeXHOJIOrHsI MATEe PHAJIOB COBPEMEHHOMH HE pre THKH

Crnenuanuizauus

Xumnyeckast TEXHOJIOTUS MaTePpHaAJIOB SIICPHOI0 TOIVIMBHOI0 HHUKJIA

VYpoeeHb 06pa3oBanust

BbICHICEC o6pa3013a1me - ClICHAIIUCT

Kype | 1 | cemectp | 1

TpynoemkocTs B KpeauTax | 8

(3aUeTHBIX eINHHUIIAX)

=

3aBenyoumii kadeapoit - f Tpudonos A.IO.
pykoBoauTens OTaeseHust g 77

Pyxosogurens OOT] - _— = —7_ | JleonoraJLA.

[IpenogasaTens Wi fiatae, 7 Tepexuna JI.W.
L

/

2020 r.




1. Poab aucummiannbl «Martematuka 1.1, B (popMuUpoBaHMU KOMIIeT€ HIMIA BBINYCKHUKA:

dJieMeHT CocTaB/siIOIIMe Pe3yIbTATOB 00ydeHHsl
oOpa3oBaTeJib HOM
MPOI PaMM bl CemecTp Kon xomnereHuuu HaumeHoBaHHe KOMIICTCHIMH
(1ucuMLINHa, Kon HanmenoBanue
npaktuka, ['MA)
Brnaneer OIIBITOM
MIPUM CHEHUS
3aKOHOB
€CTeCTBEHHBIX HayK
YK(Y)-1. BI u MaTeMamquKHf
Cr0co6HOCTh OCYIIECTBIIATh HOMCK, METOZI0B 1 MOZCJICH
KPUTHYECKUI aHaNi3 ¥ CHHTE3 AL peluCHIs sa/a
YK(Y)-1 uH(pOpMAaLUH, TPUMECHSTH reopemieckoro -
CHUCTEMHBIN NOIXO UL PEIICHHS TpUKJIAHOTO
NOCTABJIEHHBIX 33124 XapaKrepa
VKVY)-1. V1 YMmeeT pemiate 3a/jaud TEOPETHUYECKOTO U MPHUKIIATHOTO
xapakrepa
Maremaruka 1.1 1 YK(V)-1. 31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MaTeMaTUIEeCKHE
METOJBI TEOPETHYECKOTO XapaKTepa
Braneer MateMaTHYeCKUM ammapaTtoM aimreOphl U
¢ epeHratsHOT0 NCYHUCICHUS QYHKIMHA OTHON 1
OIIK(Y)-1.B1 HECKOJBKUX MEPEMEHHBIX IIs IPOBEACHUS
TEOPETHYECKOTO MCCIEOBAHHUS W MOJCIPOBAHHS
CriocoOHOCTh HCITOJIH30BaTh .
(H3UYECKUX U XUMHUYECKHX MPOIECCOB U SBJICHUH, a
MaTeMATAICCKIE 1 TAKKE, VI pEeHns Npo(eCcCHOHANBHBIX 3a1a4
OIIK(Y)-1 CCTCCTBCHHOHAY1YHbIC 3HAHUA JUIA Brnaneer mateMaTHyecKUM ammapaTtoM WHTETPaIHLHOTO
PeIICHNUs 3a/1a9 CBOCH vncurcnenus U quddepeHHaIbHBIMUA YyPaBHEHUAM U TSt
npo¢eccHOHATbHOM IeATeNbHOCTH MIPOBEJCHUSI TEOPETUUECKOTO UCCIIEI0OBAHUS U
OIK(Y)-1.B2

MOJIETMPOBaHUS (U3NIECKUX U XUMHUECKHUX MPOIECCOB U
SIBJICHUH, a TakKe, Il PEUICHUs MPOoQecCHOHATBHBIX
3a71a4




DJIeMeHT
o0pa3oBaTeJib HOM
MPOrpaMM bl
(aucuuninHa,
npaktuka, I'HA)

Cemectp

Kon komMneTeHumn

HanmeHoBanue KoMIeTeHIMHA

CocTapasiione pe3yJbTaToOB 00y4eHHs

Kon

HaumeHoBaHue

OIIK(Y)-1.B3

Brmaneer MmateMaTHYeCKUM ammapaTtoM KOMIUICKCHOTO H
OTIEPAIIMOHHOTO UCYHCICHUS, PSAJAMH IS TIPOBEICHHUS
TEOPETHYECKOTO HCCIEIOBAHHUS W MOJCIPOBaHHS
(H3UYECKUX U XUMHUYECKHX MPOIIECCOB U SBJICHUH, a
TaKKe, I penIeHus NpodecCHOHAIBHBIX 3a1a

OTIK(Y)-1.Y 1

Ymeer MNPUMCHATb N3YYCHHBIC MCTO bl anre6p1)1 u
aHaJiM3a i1 peIICHUA CTaHAAPTHBIX 3aJa4d

OITIK(Y)-1.Y 2

YMmeer NPUMCHATL alIapar HHTCIPaJbHOI0 HCYHUCICHUA
U pCIICHUA CTAHAAPTHBIX 3aJa4

OIK(Y)-1.Y3

YMeeT NpUMEeHATh anmapaT TeOPHHU PSIOB
KOMIUICKCHOTO aHaJM3a MPH pPEelICHIH CTAHJAPTHBIX 3a]a4

OIK(Y)-1.31

3HaeT OCHOBHBIC IOHATUS M TCOPEMBbI JIMHSHHON U
BEKTOPHOH anreOpsl, aHAIMTHIECKON TeoMeTpUH, TeOPHU
JMHEHHBIX MIPOCTPAHCTB, AU} epeHINATEHOTO
UCYHCIICHHS. QYHKIMU OJTHON M HECKOJBKUX INEPEeMEHHBIX

OIIK(Y)-1.32

3HaeT OCHOBHBIC MOHATHS U TEOPEMBbI HHTETPAIILHOTO
ucuucieHHs! QyHKIUN OJHOHW M HECKOJIBKUX IePEMEHHBIX
u o hepeHIHaTbHBIX YpaBHCHUH

OIK(Y)-1.33

3HaeT OCHOBHEBIC ONpEACJICHUA U NOHATUA TCOPHUU PAAOB,
(l)yHKL[I/II/I KOMIUIEKCHOI'O IMEPEMEHHOTO U OIICPAITMOHHOTO
HNCYUCIICHUA




2. INokazaTe)id 1 MeTOJLI OLIe HUBAHNS

IlnanupyemMble pe3yibTaThl 00y4eHHsl IO JHMCUUILUIMHE

Kon

HaumeHoBaHue

Kon
KOHTPOJIHpYyeM 0ii
KOMIIeTeHIMH (WU ee
4acTH)

HaumeHoBanue pa3nena
JIMCIUILTHHBI

MeToabl OLleHUBAHMS
(O1IeHOYHBbIEe MEepOTPUsI TH )

P11

YMeTs paboTaTh ¢ MAaTPUIAMH, BBIYHCIATE UX YHCIOBBIC
XapaKTePUCTUKH

OIMK(Y)-1:

1. JIuneitnas anrebpa

KontpomsHas pabota

3.

TectupoBaHue — HE3aBUCUM BIN
xoHTpoJb LIOKO
OK3amMeH

P11 2

YMeTp  uccienoBaTh M peliath  CUCTEMbI  JIMHEHHBIX
anreOpanvecKkux ypaBHEHHH

VK(Y)-1

1. JIuneiinas anrebpa

KontpomsHas pabota

nas.

TectupoBaHue — HE3aBUCUM bIN
xoHTpos LIOKO

DK3aMeH

PII 3

YMeTh Npou3BOAUTh JEHCTBUSA HaJl BEKTOPAMHU B MPOCTPAHCTBAX

OIK(Y)-L:

2. BexropHas anrebpa

KontpomsHas pabota

3.

TecTupoBaHue — HE3aBUCUMBIN
xoHTpOos LIOKO
OK3aMeH

PJ1 4

YMeTh CTPOUTH OCHOBHBIE T€OMETpHUIECKre 00pasbl

VK(Y)-1

3.AHa/MTHYECKas IeOMeTpUs

KontpomsHas pabota

Was.

TectupoBaHue — HE3aBUCUM bIN
xoHTpos LIOKO
OK3amMeH

PII 5

VYMeTh BBIYUCIIATD TP EACIbl

OIIK(Y)-L:

4.BBenenne B aHanmms

KontpomsHas pabota

nas.

TectupoBaHue — HE3aBUCUM BIN
xoHTpos LIOKO

OK3aMeH

P11 6

YMmerp  wucciaenoBaTh  (QYHKUMM  OJHOH W HECKOJBKHUX
repeMeHHBIX

VK(Y)-1

5.dud pepennnanpaoe
UCYHCIICHUE (DYHKIMU OJHOMH
repeMeHHO I

6. Iud pepeHnmansuoe
ucyucieHne ¢yHKINA
HECKOJIbKUX I1ePEMEHHBIX

KontpomsHas pabota

Was.

TecTupoBaHUE — HE3aBUCUMBIN
xoHTpos LIOKO
OKx3amMeH




3. IIxajga oueHuBaHUdA

[lopsinok opraHu3aluy OLICHUBAHUS PE3yIbTaTOB OOYYEHHUsI B YHHUBEPCUTETE PEMIAMEHTUPYETCS OTIEIbHBIM JIOKAIbHBIM HOPMAaTUBHBIM aKTOM —
«Cucrema oneHUBaHus pe3ynbTaToB o0ydeHusi B TomckoMm monuTexHudeckoMm yHuBepcuteTe (Cuctema OolleHUBaHUsA)» (B JCHCTBYIOLICH pedaKiinm).
Hcnionbiyercs OGauibHO-PEHTHUHIOBAsE CHCTEMa OLIGHWBAHHS pe3ylnbTaToB oOydeHus. WToroBas oueHka (TpaJuIlMOHHAs WU JIMUTEpHAs) MO BHJAM
yuebHOM nestenpHOCTH (M3ydeHue mucuumunH, YHWUPC, HUPC, kypcoBoe MNpOEKTHpPOBAaHHUE, IMPAKTUKH) OMPEACIAETCS CyMMOM OauioB IO
pe3ylbTaTaM TEKYIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu (9k3aMeH) (MTOroBas peUTHHTOBAs OlleHKa - MakcuMmyM 100 GamoB).

Pacnipenenenne OCHOBHBIX U JIOTIOJHUTEIBHBIX OalsioB 3a OIEHOYHBIE MEPOIPHUATHS TEKYIIEro KOHTPOJS M IMPOMEXKYTOUHOM arTecTaluu
YCTaHABIUBAETCS KaJIEHJAPHBIM PEUTUHT-TIAHOM I CIUTLIHHBI.

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

% BLINOJTHEHUS CooTBeTcTBHE
3aiaHust TPAIMIMOHHON OlIEHKe Ompenenenue ouenicu
90%+100% «OTmyHOY» OmmuHOe NOHUMAaHUE IPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHBIE YMEHUSA U BIAJCHUE OIBITOM IIPAKTUYECKOU NEATEIbHOCTH,
HE0OX0IMMBIE PE3yJIbTaThl 00yUeHHS C(HOPMHUPOBAHBI, HX KAYE€CTBO OIIEHEHO KOJIMIECTBOM 0aJuioB, OJIM3KHM K MAaKCHMAaJIbH OMY
70% - 89% «Xoporto» JIoCTaToOYHO MOJHOE MOHMMAaHHE MPEAMETa, XOPOIIUe 3HAHUS, YMEHHS U OTBIT PAKTHIESCKON NeATeIbHOCTH, HEOOXOMMBbIC
pe3ysbpTaTel 00y4eHns cOpPMUPOBAHEI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MIUHUMAJIBLHBIM KOJIMIECTBOM 0aiioB
55% - 69% «YIoBILY IpuemiemMoe MOHNMaHUE IPEIMETa, yI0BICTBOPHUTEIbHBIE 3HAHUS, YMEHHS U OTBIT IIPAKTHIECKOH NeITeIbHOCTH, HEOOX0aMMEBIe
pe3ysbTaTel 00ydeHns chOPMUPOBAHBL, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHUMAJBHBIM KOJMYECTBOM 0alioB
0% - 54% «HeynoBm» PesynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHHUMAJIBHO JOCTATOUHBIM TPeOOBaHUSIM
IIkama JJIs1 OCHOYHBIX MepOHpI/IHTI/Iﬁ SK3aMCHa
% BBINOTHEHNUS CootBeTCcTBHE
. JK3aMeH, .
3aaHuii Gamt TP MU0 HH O i OmnpejesieHHe OLEHKH
IK3aMeHa OlIEHKe
90%+100% 18 =20 «O1maHOY OmumyHOe MOHMMaHUE IpeMeTa, BCECTOPOHHHE 3HAHUSA, OTIMYIHBIC YMCHHSA U BIAJCHHE OMBITOM IPAKTHIECKOH JIEeITeIbHOCTH,
HE0OX0IMMBIE PE3yJIbTaThl 00y4eHHS C(OPMHUPOBAHBI, HX KAYE€CTBO OIICHEHO KOJIMIECTBOM 0ajioB, OJIM3KHM K MAaKCUMaJIbHOMY
70% - 89% 14 =17 «Xopomio» JloCTaTOYHO MOJIHOE MOHUMaHHE MIpeIMeTa, XOpOIIne 3HAaHHUSA, YMEHHS U OTBIT IPAKTHYECKON NeATeNFHOCTH, HEOOX0MMEIe
pe3ysbpTaTel 00y4eHns cOPMUPOBAHEI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MIUHUMAIBHBIM KOJIMYECTBOM 0aiioB
55% - 69% 11 +13 «Y 10BILY [MpremaeMoe MOHUMAaHUE IPEMETA, YAOBICTBOPUTEILHEIC 3HAHHS, YMECHUS U OIBIT IPAKTHIECKON NEATEIFHOCTH, HEOOXOIMMEBIS
pe3ysbTaTel 00y4eHnst chOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHCHO MUHUMAJIbHBIM KOJMIECTBOM 0aiioB
0% - 54% 0+10 «HeynoBmny PesynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHUHUMAJBHO JOCTATOYHBIM TPEOOBAHUIM

4. TlepedyeHb TUNOBBIX 3aJaHUI



O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

KonTtponbsHas pabora

KonrponbHas pabora «JIuneiinasi ajaredpa»
BAPUAHT Nel

2 4
-1 1

1. JlaH ompeneuTeh 3 2

0 -1 13

a) 3anuimTe pas3noKeHUue NaHHOTO OMpEeNeNMTeNsl MO YeTBEPTOMY CTOJIONY;
0) BBIYMCIIUTE OTIPECTUTENb, OIYyYHUB IPEABAPUTENILHO HYJIU B KaKOW — MO0 CTpOKE MM CTOJOLE.

-3 1
01
4 0

X+2y—z=-1
2. PemuTh CHCTEMY YpaBHEHHUH METOJIOM O0OpaTHOM MATpPHIIBI: 3y —-z=1,
X+4y+z=>5.

3Hauenue X BBIYHCIHTH Takke metonoMm Kpamepa.

3. HCCHC}IOB&TB CUCTEMY Ha COBMECTHOCTb U PCIINTH METOAOM Faycca

X — X3 =X, =2

2%, + X, +3X5 +2X, =0,
2%, + X, +2X; + X, =0,
2%, + X, +95%X5 +4x, =0,
2%, + X, +4X; +3X, =0.

4. JlaHa cucteMa OJHOPOHBIX JMHEWHBIX ypaBHCHHUN

a) JIokaxute, 4T0 CHCTEMa UMEET HCTPUBUAIIBHBIC PEIICHHS;
6) Haiigure oOliee penieHre CHCTEMBI;
6) Haiite QyHIAMEHTABHYIO CUCTEMY PEILCHHH.

. Ilpu xakux 3HaUEHUSX mapaMmerpa A cucrema mmHeitHbIx YpaBHEHUI




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

2 1 1:4
C pacluMpeHHOM MaTpulel 1 A 1 3| cosmectHa?
1 20 114

KonrposibHasi padora mo teme «Bekropnasi aareopa»
BAPHUAHT Nel

I. Manwt vernipe Bexropa: a ={4,52};b ={3,01}; ¢ ={-1,4,2};d ={5,7,8}.
1.Jloka3aTh, 4TO BEKTOPHI a, 6,6 00pazy1oT 0a3uC U HAMTH pa3IoKEHHE BEKTOpa CT B 3TOM 0Oasuce.

2. Haiiti KOCHMHYC yIvIa MEX/y BEKTOpaMu a H b.

3. Haifn ymny Bexropa § = a + 2b +3¢.

Il. Jdauer wetnipe Toukn: A(1;3;0), B(4:12), C(3,0;1), D(—4;3,5).
4. Haittn 06ém mapamugst ABCD u many Beicots , onymenHoit u3 Bepmmast D na rpans ABC .

N

5. Haittu ipoexumo Bextopa AB Ha ock Bextopa CD .

6. Halitu xoopauHaTel BekTOpa [(B_Cf + KB),C?B] .

Il TMapaaresorpaMm mnocTpoen Ha BekTopax a = P + 4(, b= %(ﬁ —q), rre |f)| =4, |5|| =2,(p"g) = g .

OnpenenuTh: a) KOCHUHYC TyIOTO YIJIa MEXIy MaroHasIMK;, ©) NIMHY BBICOTHI, OMYIIEHHOW HA CTOPOH

KonrponbHast pabora 1o teme « AHAIUTHYECKAS TIeOMETPUD
BAPUAHT Nel

1. OnpepemmTs NpH KAKUX 3HAUCHHUSX @ TIpsAMas

(a+2)x + (a2 -9)y +3a°-8a+5=0 napamiensHa ocu OX.
2. CocTaBUTb ypaBHEHHUS NPSMBIX, apAJUICIIbHBIX MPAMOU

3x - 4y -10 = 0 u oTcTOSIIIMX OT Hee Ha paccrosiHue d=3
3. Jlaubl Bepiuunsl tpeyronsauka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BBICOTHI U3 BEPIIMHBI A © ypaBHEHHE MeAUaHbl 13 BepmuHel C.

4. TlpuBecTH K KAHOHUYECKOMY BUIY, Ha3BaTh U IIOCTPOUTH
kpusbie:  a) 16x°+25y%+ 32x- 100y - 284 =0;
6) y° -4y-20x+24=0.




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

5. U3 obmmx ypaBHeHuil npamoii: 2X+y-3z-9=0,
2x+ 3z+4=0
MOJIyYUTh KAHOHHYECKHE M MapaMeTPUISCKOe YPaBHEHUS NPSIMOM.

6. Haittn npoekuuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +8z—-25=0.

7. IloctpouTs TENO, OIpaHUYEHHOE MOBEPXHOCTIMU
X =1,
X+y=2
y=20,2>0.

KOHTpOJ'leaﬂ pa60Ta no teMe «BBeieHue B aHATIU3»

I Boryucaums npedeswl

1 1 1 1
n2_4n E+z+§+...+27n
b Yt LU
—2*y2n° +1
[ 2 2
. 1+ X . BX°+2x
3. lim——; 4, lim —==;
x—1 2X X—>00 3X2+1
5. lim —"XZ_H 6 "mx—z_
“x2  x-2 " x>0l—cosx’
x2+1 )
. (X+2) x . In(x*+2)-1In2
7. lim| —= X 8. lim X
x—m(X—lj x—0 X2
2X X H
. et —e . SIn(2—-x
9. lim —: 10. Ilm(—).
x—0 X X—=2 A/2X — 2

Il. Onpepenurs mopsimok 6. M. oL(X) mpu X —> 0 onocureasno x:




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

1. a(x) =In@+3x*-tgx), 2. a(x) =~+/2x+1-1.

Ill. Haiitu Touxku paspbiBa (yHKUUHM, YKa3aTh MX xapakrep. Ioctpouth rpaguxk GyHKUMM B OKPeCTHOCTH TOYEK
paspbiBa:

0, eciu X <0, 1
2 21—X 1
1L f(xX)={x*,ecmu 0<x<1, 2.y= 1 , 3. y= 7 4
il X" =
X+ 2, ecnu X >1. 121X

Kontponnnasi padora

no teMe «JuddepeHmuanbHoe ucyucjieHue (PYHKUUMH OJHOrO IepeMeHHOIro»
BAPUAHT Nel

I. HaliTu mpou3BOJHbIE CAEAYIOMNUX QYHKIMN:

ctg(\/:)
Ly=(%430% 2 3X+38Y =x-2y; ay=(g20 V2,

d%y
Il. Haiit BTOpYIO IPOU3BOIHYIO F :
X
X2 X =cos(t/2), i
LYy=———. 2 _ 3. y=sin(x—y)
X =1 y=t-sint.
I1l. . TToms3ysces npasunomM JlonmuTans HaliTH mpeness:
7X
NG 1 COS—
- - - 2
L lim|—m—— 2. lim (sinxzx)
x—1 X—1 Inx X—>1—0
1

IV Ilposecmn mommoe ucciaenosanne ¢yuxuun Y = X€ X'u MOCTPOUTH €€ Tpaduk




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

KonrpobHas padora
no teme «JInddepenuuansHoe ucuuciaenue O HID
BAPUAHT Nel

|. Haitt u moctpouts 001aCTh OIpeneneHus (yHKIIH:

z=-/xIn(l-x-y)

IT.

HanTu yxasaHHBEE [IPOM3BOIHLEE

41 U U au d%u

u=(xy)“" . ?

ox' oy 'l oxar
ou

X
[poseputs, ynosietBopsietr i Gpyukmus U = X2 F (— , —j YPaBHEHHIO X8_ +
Z X X

ou ou
—+z—=

—=2U.
oy 0z

2 2
CocTaBuTh ypaBHEHHE HOPMaTM K ToBepxHoctH X —2X+6y—Z =4napamenbﬂo IpAMOiA

1 3 4

X y-2 z-1

Haiitu HanGonbliee ¥ HAaMMeEHbIIeE 3HaueHUe pyHKIuKM: Z = 8X + Y — XY B samxuyToit 06nacty,

orpannyennoit mumavu X =0,y =0,X+y =10,

IIpuMep BapuaHTa MHJIMBUIYAJbHBIX 3aJIAHUM.




O e HOYHbIE MePONPHATHS

HpnMepu THUIIOBBIX KOHTPOJIb HBIX 3aaHU

INuneinan anrefipa

. BuramcmaTs on pefeHTenn

12 3 -1 12 -7 =3 2 4
11 0 -1 Ll =201 1]
L PP R s a1
=20 1 -1 -3 -221
. Haitru maTpuuy X w3 ypassenna. Cpenates nposepy
1 2 2 1 11 -15
2 1 -21-X=] 2 -5 3
2 -2 1 m 7 0
. PemnTh cHCTEMEL NHHEHHRX YPaBHeHHI:
a) wmetono Kpawmepa, b} MATpHYHEIM MeTONOM
dr+4y—22=26 z+dy— 2= 5
a) r— y+3z=-12 by {3z +8y+:z=7
dr—3dy+iz=-2 dr —Gy+z=10
. Pemmnth cucrenme meTonom ['aycca
Ta —3dzy +4dry = -5
. I -2y +3zy = —4
Y\ 3z +2m —5zy = 12
43] +3:1"_r —FIIS = FII
ry +3drs 4Ty —dny = 1
ry +3drs +2ry -2y 1, = —1
b} i —2:1": +x; —Fy —Iy = a
ry —drs +zxy +ry FIp = a
i +.‘2:E3 +; -y +IT; = -1
Iy +ra —xz3 +xy =10
I —Is +Ir; —ry = i}

C} ]3.‘1‘[ +re —r3 4y =10




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

TectupoBanue —

HE3aBUCUMBII KOHTPOJIb
LIOKO (PTI u PT2)

Bonpocsr:
1. C noMoupio 31eMeHTapHbIX IpeoOpa30BaHUM paclMpeHHas: MaTpHUIa CHCTEMbl TMHEHHBIX

1 -1 2 01| O0
ypasuenuii npusenenak uny |0 O 0 0 O | 1 | BeiGepure BepHble yTBEpKACHHUS, €CIH

01 02010

A — ocHOBHas MaTpula CUCTCMBI, A — paclmmpCHHasd MaTpulla CUCTCMBI.
1. rang(A) =2

2. rang(A) =3

3. rang(A) =2

4. rang(A)=3

5. cucTeMa COBMECTHA

6. cucTeMa HEeCOBMECTHA

2. Beicora tpeyromsauka  ABC, onymennas us sepumunr C, ecm A(3;1,2), B(5;—3;6),
C(3;0;4) paBHa

3. Paccrosmnue Mexy dokycamu samumca 5X° +9y> —30X+18y+9=0 pasro

X=9t+1,
4. KocuHyc OCTpOro yria Mexay npsaMbiva  X+4 _y-1_z+5 y paBeH
= = y = 6t,
10 -2 -1
z=3-2t
5. YcraHoBuTE COOTBETCTBHUE MEX Ty pyHKIIHEH u e€ audpepeHimanom
byHKIHS IIPOU3BOAHAS
=3si COS X
y =</sinx dy = dx
33sin® x




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJIb HbIX 3aaHUM

y:«/sinx _ CosX
dy = ———dx
2+/sin x
y = 1 dy =— COSX 4
Jsin x 2+/sin® x
y= 1 dy =— COSX
Ysinx 3Ysin® x
COS X
dy = ——dx
y 23/sin x
1
dy = ———=adXx
Y 24/sin X

In [1+ 3)(3
6. OnpenenuTe MOPSIOK MATOCTH OECKOHEUYHO MO (PYyHKIHH
o0
K= .
7. ODyHKIHA Y = 6X-e 2 yObIBaeT IS 3HAUCHHI X

Ly e (—i1/2)

2: Xe (Ll 2+0)

3. Xe(—o0;—1/2) U L/ 2;+0)

4, xe(=1/2;+00)

S xe(1/20),
8. lna pyakuun Z = Z(X;y) u3BecTHO
z,(M)= Z'y(l\/|)=0

1
OTHOCHUTEJIBHO — IPH X —
X




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

2 (M) =5; 2, (M) =1 z{, (M) =-2
Torga Touka M

SBJISIETCS TOYKOM MUHHUMYyMa

HE SIBJIIETCA TOYKOM SKCTpeMyMa

SIBISIETCSI TOUKOM MaKCUMyMa

SABJISIETCSA CTAllMOHAPHOW TOYKOU

HE SIBJISIETCS] CTAllMOHAPHOW TOYKOM

DK3aMeH

[IpuMepshl 3a/1laHUK Ha 3K3aMeH

TIIY JK3aMeH Kypc 1

Bapuanr 1

1. CdopmynupoBats u 10ka3ath Teopemy Jlarpanika.
2. YpaBHEHHS IPSMOU B MPOCTPAHCTBE
x+1 X—2 1
3. Hailmure mpezensl:  a) |im 2 +3 B lim xeX.
x—0w 2X1 _aX X—>+0

4. Haiiimre Bce 9acTHBIC MPOW3BOHBIE TIEPBOTO TMOPSAKA QYHKINH U = \/2x2 —3y.
1
5. Onpejenute TOYKM Heperuba M MHTEPBAJbl BEIIYKIOCTH U BOTHYTOCTH QyHKUuH Y = X 5S¢ X,
X] — X2 —2X3+ X4 — X5 =—2,

. . Haiiaute oOliee pelieHue
Jlana cucreMa TMHEWHBIX YpaBHEHU N =X +2XQ ~ X3+ X4~ X5 =2, g tee p

X1+ X2 — X4 +2X5=-1.

CHUCTCMBI

7. CocraBbTe ypaBHEHHE IJIOCKOCTH, KOTOpas TpoXomuT uepes Toukn M;(7,2,—3) u M, (5,6, —4)
napayuiensHo ocu OX.

8. TlpuBemure ypaBHECHUE KPUBOW K KAHOHUYCCKOMY BHIY U ITOCTPONTE KPUBYIO




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

16x2 —9y2 —64x+18y =89.
DK3aMEHAIIUOHHBINA Omietr 1

e35in2x -1

1. Haittu npenen lim x»0—— _
2X" +5x

o — 3 |
2. 3anucarh ypaBHEHUs BCEX aCUMITOT kpuBoi Y = X" IN X.

3. UccnenoBath Ha dkcTpeMyM (QyHKIHIO Y =In+ X2 +1+ arctg x.

4. Haiitu n n3006pa3uth 001acTh onpeaeneHus QyHKIH Z=Inx+,Xx-y

5. Vccnenosats Ha sketpemyM dyrkmio  Z(XY) = X2 — y° —3x + 6y

JIK3aMeHAMOHHBINA OnyeT Ne X

1. CxaJsipHOE NPOM3BEICHUE BEKTOPOB, €I0 CBOMCTBA U IIPUM EHEHUE.
2. B3anmHOe pacTionokeHHe NPSIMON M INIOCKOCTH B MPOCTPAHCTBE.
-3 2 5
3. Brruuciurs onpenenurens _2 7 1
-1 -6 4
4 Haifrn kocuHyc yria npu BepumHe A4 W IUIOIMIA[b TPEYrojbHHKA C BEPLUIMHAMU B TOYKaxX

A(3—41), B(-2:80), C(-1:5,-2).
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le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

5.3ammcaTh ypaBHEHWE MPAMOH, mpoxomsmel depe3 Touky M (—9;4) neprenaukynspHO TPAMON

x-1 y+2,
5 -7
. L x=2t+7
6.HaiTy KoopAMHATEI TOYKH MePeCeUCHHUS MPSIMOU y=-t+a 1 mwiockocTh 3X +9y —3z+1=0.
z=5t-2
7.IToctpourhb
a) KpuBYI0 X =—2 —./2 -3y ; 6) nosepxnoctb 2X° +4y* -3z +1=0.

DK3aMeHALMOHHBIE BOIPOCHI

Uro rakoe onpeaesmrens? I1pu kakux npeoOpa3oBaHUAX BEIMYHHA OIPEAEIUTEN HE MEHAETCS
B Kakux ciaydasx onpelenaures paBeH Hymro? UTo ciaenyeT U3 paBeHCTBa ONpeenTelIs HyIro?
Jaiire ompeneneHne MHHOpAa M ainreOpamuecKoro JONOJMHEHHS JJIEMEHTa ONpeesUTels.
CdopmymmpyiiTe TpaBWIO BBHIYHUCIICHHS OMpPEIESITUTEIS.

Kax ocymiecTBisitoTcst JIMHEHHbIE oTiepaliy HaJl MaTpUIAMH?

Kaxk nepemuoxatorcs aABe MmaTpuipl? CBOICTBa MPOM3BEAEHHS MATPHIL

KaxkoBa cxema HaxoxxaeHUst 0OpaTHONH MaTpHLIpI?

[Haiire ompezaeneHusi peiieHUs] CHCTEMbl JIMHEHHBIX anreOpandeckux ypaBHeHuil. Pacumdpyiire
HIOHATHUSL «COBMECTHASI», HECOBMECTHAS», «ONpe1eIEHHASY, «HEONPEIEIEHHAS» CUCTEMBI.
Hammmre dopmynsr Kpamepa. B kakom ciydae oHM MpUMEHAMBI?

Urto Ha3biBaeTCs panrom Matpuipl? Kak on Haxogurcs?

Chopmymupyiire Teopemy Kponekepa — Kamnemm.

[Ipy Kakux YCIOBWSIX CHCTEMa JIMHEWHBIX anreOpanmdecKux YpaBHCHMH HMMEET MHOKECTBO
pemennii? Korma oHa nMeeT e ITMHCTBEHHOE pelieHue?

Ommmre Metoxn ['aycca pemeHus CUCTeM JIMHEHHBIX YpaBHE HUM.

Kakue Hen3BeCTHbIE HAa3bIBAIOTCSI CBOOOIHBIMHY, @ KaKue Oa3uCHBIMU?

Kakue ocoOeHHOCTH pelieHus OHOPOIHBIX CHCTEM JIMHEHWHBIX alreOpandecKux ypaBHeHUI Bbl
3HaeTe?

Kaxk cTpourcst hyHnameHranpHasi cucTeMa petieHuit?

Kaxk BeImonHsAtoTCS JMHENHBIE omepalii Haja BekTopamu? KakoBbl cBOKMCTBA 3THX onepaimii?
Kaxkue BexTopa Ha3bIBatOTCS JIMHEMHO 3aBUCUMBIMHY, a KAKHE JIMHEIHO He3aBHCUMBbIMU?




O 1le HOYHbIE Me PONPHUITHS

le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

Uro takoe 6a3nc? Kakne BekTopa 00pa3yroT 6a3uc Ha INIOCKOCTH M B TIPOCTPAHCTBE?

Kaxoii 6a3nc Ha3bIBAIOT J€KaPTOBLIM?

Yrto Takoe KOOpAUHATHI BEKTOpa?

Uto Ha3pIBaeTCA CKaJSIPHBIM Ipom3BeneHreM BekTopoB? KakoBel ero cpoiictBa? [lyis perieHus
KaKMX 33724 ¥ KaK OHO MOXET OBITh UCTIONIb30BaHO?

Uto Ha3bIBaeTCs BEKTOPHBIM Tpor3BeaeHHeM BekTopoB? KakoBbl ero cBovicTBa? g pemienus
KaKuX 3a71a4 M KaK OHO MOKET OBITH HCTIOIB30BAHO?

Uto Ha3bIBaeTCsl CMENIAHHBIM Npou3BeeHneM BeKTOopoB? KakoBwl ero cBoricTBa? st perieHus
KaKMX 33724 ¥ KaK OHO MOXET OBITh UCIIONIb30BaHO?

3ammre B BEKTOPHOM M KOOpAMHATHOM (hopMax yCJIOBHsI KOJUIMHEAPHOCTH, OPTOrOHAILHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

IIpsimast muAEMS Ha TWIOCKOCTH, €€ o0Iee ypaBHEHHES

Haiite mMOHSITHE HOPMANBLHOTO W HAIMPABIBIIONIETO BEKTOPOB MPSAMON HA IUIOCKOCTH, YIJIOBOTO
ko3 uImeHTA.

3anuiuure pa3idyHble BHABL NPAMOM M YKaXUT€ TIE€OMETPUUYECKHUM CMBICI MapaMeTpoB
YpaBHEHUS.

3anuimmTe yCNOBUS MapauieIbHOCTH M TEPICHAMKYISIPHOCTH MPSIMBIX HAa TNIOCKOCTH B CiIydae
Pa3MYHBIX BIIOB YPaBHEHUH TMPSIMBIX.

Kak Haiiru TOUKy nepecedeHrst psIMbIX Ha TIOCKOCTH?

Kax BeruncnsieTcs paccTosiHie OT TOYKHU 10 MPSIMON Ha TIOCKOCTH?

Jaiire onpeneneHye UMICA U 3aIMIIUTE €r0 KAHOHUUECKOE YpaBHEHHE.

Jaiire omnpeenieHre TUNEpOOIBI ¥ 3aMUIINTE €€ KAHOHMIECKOE YpaBHEHHE

Matire onpeneneHre mapadoibl U 3aMMIIMTE €€ KAaHOHNIECKOE YpaBHEHHE

Wznoxure cxemy mpuBeeHus] 00IIET0 ypaBHEHUsI KPUBOM BTOPOTO TOPSIKA K KAHOHMYECKOMY
BUILY.

JaifTe NoHATHE MOIAPHON CHCTEMBI KOOPIHUHAT.

Omumure napaMeTpUIeCKHi CTIoco0 MOCTPOCHUS JIMHHI Ha TTIOCKOCTH

[TnockocTsk, €€ ob1iee ypaBHEeHHEe

Kaxk ompeznensiercst B3auMHOe pacroNoXeHUe IIOCKOCTEN? 3anmiure yCoBYs NapajliesibHOCTH
Y NIEPICHAVKYJISIPHOCTH TUIOCKOCTEM.

Kaxk BeruucnsieTcs paccTosiHue OT TOYKHU JI0 INIOCKOCTH?

3amvmmre pa3lMdHble BUIbl YpaBHEHWHM TMPSMONM B TPOCTPAHCTBE U TIOSCHUTE CMBICT
NapaMeTPoB, BXOISALIMX B YpaBHEHVSI.

Wznoxure cxeMy npuBeleHHs] OOIIMX ypaBHEHUH MPSMOM K KAHOHUYECKOMY BHIY.

Kak onpeenurs B3anMHOE PACTIONOXKEHHE TPSIMBIX B POCTPAHCTBE?
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le/lMepr THINOBBIX KOHTPOJI b HbIX 3aaHU

Kak BeraucisieTcst pacCTOSTHHE OT TOYKH 70 TPSMOI B IPOCTPaHCTBE?

Kak onpenenurs B3aMMHOE PacToNOXKeHUE IPSIMOH U INIOCKOCTH?

Kak umeTtcst Touka nepeceyeHus mpsiMoil U IIOCKOCTH?

HazoBure moBepxXHOCTH BTOPOro MOPsIAKA M HATIMIIATE MX KAHOHUYECKHE YpaBHEHHS.
Cdopmynmupyiite MOHATHE Npejielia YUCIOBOM M0CiIe10BaTEIbHOCTH
Chopmymupyiire monsiTHE Tpeieia GYHKIMA OIHOH IepeM eHHOM

UTo Takoe OJHOCTOPOHHUE TPEIEIBI (PYHKIMH B TOUKE?

Coopmymupyiite noHATHA 0€CKOHEUHO MaJloi 1 OecKoHeuHo Oosbion npu X —> a byrKip

I1epBbIii 1 BTOpOIi 3aMedaTeNbHbIE TPeaebl

Kak cpaBHMBatoTCsi OECKOHEUHO Majble BeJMUMHBI? YTO Takoe OTHOCHUTENBbHBIN MOPSIOK
ManocTu?

Kakue OeckoHedHO Mallble  HA3bIBAIOTCSA  OKBHBaJeHTHIMH?  [IpuBenure  mpumepbl
9KBHBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kaxumu cBoiicTBaMu 0071a1a10T (DyHKIMH, HETIPEPBHIBHBIE HA 3aMKHYTOM TIPOMEXYTKE?

UTo MOHUMAKOT TIOJT TOYKOU pa3phiBa GyHKImK? Kakue pa3phIBBI pa3imdaror?

Kak cBs3aHbl IOHATHSA HENPEPHIBHOCTH U AU depeHIMpyeMOocTH (PYHKIMU B TOUKE?

3ammmmre npaBwia audepeHIMpoBanus 0OpaTHON U CIOKHON (DYHKITUH.

3ammmmre mpaBwia aupQEpeHIMPOBAHUS HESIBHO 3aJaHHOW (QYHKIMHM W (YHKIMH, 3aJaHHON
napaMeTpHIeCKH.

Uro Takoe nuddepenman pyakipm? KakoB ero reoMeTpudecKHii CMBICHT?

Kaxumu cBoiicTBamu 001anart quddepeHmpyeMbie QyHKIIN?

Kak Haxonsarcst mudpepeHmmais! 1 MPOM3BOAHBIC BBICIIHX TOPSIKOB?

®opmyna Teitnopa

Yro Takoe Touka skcTpemyMma (yHkipm? Kakue Touku skcTpemyma ObIBatOT?

Heobxommmoe ycioBre CymiecTBOBaHHS SKCTpeMyMa I JuddepeHImpyeMOoit (yHKImN
JlocTaTouHbIe YCIIOBUS CYIIECTBOBAHUS IKCTPEMyMa

CxeMa HccrnieIoBaHus Ha SKCTPEMyM (PYyHKIMH OJTHOTO TIePEMEHHOTO

CxeMa HaxOXIEHUS HAWOONBIIETO W HAWMEHBIIETO 3HA4YeHWs (YHKIMM HAa 3aMKHYTOM
TPOM EIKYTKE.

Jaiire onpeneneHye BHIYKIOCTH M BOTHYTOCTH KPUBOW Ha MPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCS TOYKaMU repernda?

Uto Ha3wIBaeTCs acUMMTOTOM rpaduka Gynkimm? Kakke acUMITOTHI pa3iinyaroT?

B uem cocrour mnpaBwio Jlomurans? i packpbITUs KakKuX HEONpeeNEHHOCTE OHO
npuMeHsieTcst?




O 1le HOYHbIE Me PONPHUITHS
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Maiire onpenenenre npejaena QYHKIMA HECKONBKUX TIEPeMEHHBIX.
Cdopmymupyiite onpeaesieHle YaCTHBIX MPOM3BOIHBIX AJIs1 (PYHKIMH HECKOJIBKHX NEPEMEHHBIX.
Yro Ha3biBaeTcs audpdepeHimanom (GyHKIMH HECKOIBKHX MepeMeHHBIX
B dWem cocroaT nmoctarodsple ycloBHS AHPGEpSHIMPYEMOCTH (YHKIMH HECKOIBKUX
niepeMeHHbBIX?
e Kak HaxomsITCSl YacTHBIE TIPOU3BOJIHBIE BhICIIHX TIOPsIKOB? ChopMymipyiTe ycJIoBUsS paBeHCTBA
CMEIIaHHbBIX TPOM3BOIHBIX.
Kak mmnyrest kacatesbHasi INOCKOCTh U HOPMaJIb K TIOBEPXHOCTHU?
Coopmymupyiite omnpeneseHue dKCTpeMyMa Uil (PyHKIMHM HECKONbKHMX MepeMeHHbIX. KakoBbl
HE0OXOAMMBIE YCJIOBHS €T0 CYILECTBOBaHMUSA?
e Cdopmymupyiite T0CTaTOYHBIE YCIOBHS CYIIECTBOBAHMSA OJKCTpeMyMma il (YHKIMH IBYX
TIePEMEHHBIX
e [lpuBeaure cxemy HaXOXKIICHHS HAHOOJBIIETO U HAMMEHBIICTO 3HAUCHUS (DYHKIMM B 3aMKHYTOMN
obJylacTu.

5. MeToanuyeckKue YKazaHus 1o nmpoueaype oucHuBaHus

OneHoYHbIe Meponpus THsl

Ilpouenypa npoBegeHusi OLEHOYHOr 0 MepONPHsITHS M HeOOXOAMMble METOAMYECKHe YKA3AHUS

1. KonTponbHas pabota B cemectpe cTyAeHTBI BHINOJNHAIOT 6 KOHTPOJBHBIX pabOT, coJepKaHME KOTOPBIX OXBAaTBIBACT BCE IMCIHMIUMHEL. Kaxmomy
CTYJCHTy BBbIJacTCs CBOHM BapwaHT. KOHTpOJbHBIE pabOTHI TPOBOJATCSA B 4Yachl TNPAKTHYECKUAX 3aHATHHA. 3a KaKIyIo
KOHTPOJIFHYIO pab0Ty MaKCUMaJIbHBIA Oaul onpesessieTcss B COOTBETCTBHE C PEHTHHT-TUTAHOM JMCIHILIIHEL.
Kputepuu oueHku 3axaHus:
e  Bammsl 3a KOHTPOJBHYIO PabOTy NOJIyJaroTCsl YMHOXEHHEM MaKCHMalbHOTO Oaiia, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJII0O BEPHO BBIMOJHEHHBIX 33JaHUH.
2 na3 B cemectpe ctynenTsl BemosHAOT 8 M/I3 mo BceM pas3aenaM nporpamMMbl JUCHUIUIMHBL. Y KaXJIOTO CTyJEHTa B TPYIIIE CBOU

BapuanT /I3, HOMep BapHaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CITHCOYHOM COCTABE IPYIIIIEI.
IpenogaBaTens obOecrieYMBaeT CBOCBPEMEHHOE MMOJIyYeHHE CTy JeHTaMu BapuaHToB M/13, a Taroke

MPEIOCTABIIET 3JIEKTPOHHYIO0 cChUIKY Ha cOopruk MJ13. Bee UJI3 pa3MelneHbl B 3JICKTPOHHOM Kypce MO AUCLUILIMHE.

W13 BBINOJHSIOTCS B OTACIBHOM TeTpaym, mpu 0(hOpMIICHUH KOXIOTO 3aJaHusi 00s3aTebHO YKa3hIBaeTCs €ro HoOMep,
MPHUBOJUTCS KPATKO YCJOBHE Ka)XJOTO 3aJaHus. PelreHune Kaaoro 3aJaHus JOJDKHO OBITh HOJAPOOHBIM, C BKIFOUCHUEM
MPOMEKYTOUHBIX pACUETOB, pacCyKICHHUH, TIOSCHCHUH, ¢ YKa3aHHEM HCIIOJIb30BaHHBIX MeTo0B U popmyn. UJI3 mposepser
MpernoiaBaTesb, BeAyIIUi IpakTnieckue 3aHsATHA. CTyIeHTHI JOJDKHBI BHIMOJMHUTH W13 N0 KOHTPOJIBHOW padoThl O TeMme. 3a
kaxgoe M/13 BeicTaBisifoTcsl Oayuibl, MaKCHMaJbHBIH 0aJul yKa3plBacTCsl B PEHTHHT-TUIAHE.
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Kputepnu OleHKH OTHOrO 3aJaHWS:
3amaHre CYNTACTCS 3aYTEHHBIM, €CJIM BEIITOJIHEHO OOJiee IOJIOBHHBI 3aJaHUM
Ecmu 3anaHue He 3a4TeHO, paboTa BO3BpaIlaeTcs CTYJICHTY Ha J0paboTKy.

CTyAeHTBl MOTYT UCIIPABILSITh HEBEPHO PEIICHHBIE 3aIlaHUS U CaBaTh Ha MOBTOPHYIO MPOBEPKY. [IpenomaBaTeis MOXET y4eCTh
ucIpaBlieHus U 100aBUTh Oajbl K Mpe bl Ly M

TecTupoBaHue — HE3aBUCUMBI
koHTpoJb [TOKO

B cemectpe cryneHThl ipoXomdt mBa pyoexHbIx TectupoBanus (PT1 u PT2) Bo BpeMs kKoH(pepeHI-Heae B CepeaHe U KOHIe
TEKYIIEro CeMecTpa commacHo pacnucanuio. Py6GexHoe tectupoBanue (PT) mpoBomutcss B KoMmbroTepHOH ¢opme B on-line
pexxume. [ponomkurensHocTs TecTHpoBaHHMS — 90 MuHYT Oe3 mepepbiBa. OTCUET BpEeMEHM HAUMHAETCS C MOMEHTa BXOJa
cryneHTa B TecT. MHCTpyKTax, NpeUECTBYIOMNA TECTUPOBAHHUIO, HE BXOIUT B yKazaHHOe BpeMs. CTyJEeHT MOXET 3aKOHUYUTb
BbINOJHEHUE TecTa 10 UCTEUEHUS! OTBEEHHOTO BPEMEHHU.

PT HameneHo Ha He3aBHCUMYIO OOBEKTHUBHYIO OIICHKY 3HaHWH, YMEHHUH M BIAJCHHH, OTyYCHHBIX CTYICHTAMH 32 OTIPEACIICHHBIN
MIPOMEKYTOK OOyUEHHS.

Kaxxmplit BapmaHT OmiieTa MOJEIHMpYeTCs KOMIIBIOTEPOM M0 3aJaHHBIM pa3jeflaM MaTeMaTUKH M COJNCPXHT 24 3amaHus.
CTyIeHTBI BHOCSAT OTBETHI B KOMIBIOTEp, HO BCE PEIICHHUS W IOSCHEHHS NMPOBOJAT Ha Oymare. [lo OKOHYaHWH TeCTHPOBAHUA
IpPENoJaBaTeIl0 BBIAACTCS MAaTpUIla OTBETOB M CyMMapHBI pedtnHr 3a TecT. OOCyXiIeHHE pe3yIbTaTOB TECTUPOBAHUS
MPOBOJHUTCA Ha KOHCYJBTAIHH.

Kpurepnu omeHKH OIHOrO 3aJaHWs:

® 33 Ka)XIOC€ MPABWIHHO BHIIIOJHEHHOE 3aJaHHE BHICTABIICTCS | TECTOBBIH Oaim;
® 33 HEMPaBWJIHFHO BHINIOJHCHHOE WM HEBBIITOJHEHHOE 3aaHue BhICTaBisieTcs 0 6aimos;
e Ui 3aaHWH C BBHIOOPOM HECKOJNBKHX TPaBHJIBHBIX OTBETOB, 3aJaHMIl HA COOTBETCTBHE M yCTAaHOBJICHHE
MTOCIIEJOBATENILHOCTH TPEIyCMOTPEHO YaCTHIHOE OI[CHUBAHHE.
MaxkcuManbHBIH CyMMapHBIH TeCTOBBIH Oamt 3a kaxkaoe PT coctamter 15 6amios.
3a 2 megem 10 PT CTyZmeHTBI MOTYT O3HAKOMHTCS C AEMOHCTPAI[MOHHBIM BapHaHTOM OmieTa, KOTOPHIH pacroyiaraercs Ha
caifre http:/exam.tpu.ru B pasngene « MeponpHATHI», U MOXKET OBITh BEIITOJHEH KaXKIBIM CTYJCHTOM HEOTPAHHYEHHOE YHCIO pPas.
Hnsa cmyoenmos, ne npouwedwux PT 6 nepuod nposedenus mecmupo8anus no y8axCumeibHol npuduHe, npedycmompeHna
B03MOICHOCMb MECMUPOBAHUS 8 Pe3epPEHblll OeHb, KOMOPbIl HAZHAYAEMCA cpa3y nocie KoHgepeHy-Hedeuu.
Tlpu pesynvbmame pybescnoeo mecmuposauus 6 0ain08 u menee, 00YYAIOWUMCA NPEOOCMABAAEMCA 8 Nepuod mekyujel
NPOMEINCYMOYHOU ammecmayu 803MoHCHOCb nogmopHo npoimu PT 6 pezepauviii denv, coenacogannvlii ¢ biopo pacnucanuii
T11V.



http://exam.tpu.ru/
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DK3aMeH

DK3aMEH OCYIIECTBISIETCS, B COOTBETCTBHHU C [10JI0keHHEM O MPOBEIECHUN TEKYIIEr0 KOHTPOIS U NPOMEXKYTOUHOH aTTeCTalluy
TIIY Ha sk3aMeHe CTYJEHTY BbLIAIOTCS OMJICTBI, BKIIOYAIOIINE TEOPETUUECKHE BOMPOCH! U MPAKTUUECKHUE 3a/laHus.
INpenogaBaTens, MpoBEpHUB pabOTy, B X0J¢ YCTHOH OEce/sl CO CTyACHTOM MOJKET 33JaBaTh BOIIPOCHI IO CAaMOMYy OMIIETY, a TAKKe
JIOTIOJIHUTENIBHBIE BOTIPOCHI 110 TEOPHH M IPaKTHKe. B HTOTE CTyIeHT HabWpaeT UTOTOBHIH 0ait 3a 3K3aMeH, MakCHManbHO 20
6amoB. OneHka 3a MCIUIIIMHY (OPMHUpPYETCS KaK UTOTOBas 3a pabOTy B CEMECTPE U HK3aMEH B COOTBETCTBUE C NIPHHATON
IIKaJION OLICHUBAHUSL.

CryneHTbl, HE CIABIINE K3aMEH B CECCHOHHBIN MEPUOa, MOTYT IEpecaaTh €ro B MEPUO/bI IMKBUIALUHN 3aJ0/DKEHHOCTEH B
COOTBETCTBHE C JEHCTBYIOLIEH MpOLETypOH.

B cootBerctBHE C mpuka3amu ot 25.07.2018 1. Ne58/oxn OO yTBep:kaeHHH U BBeACHHH B AeiictBHe «CHCTEMBI OLCHHBAHUS
pe3yspTaToB 00yueHus B ToMckoM nommTexHHueckoM yHuBepcuteTe» u Ne59/o1 OO0 yTBep:kKICHHM U BBEJICHUH B JCHCTBHUE
HOBOI pemakuny «IlookeHUs 0 IPOBEACHNH TEKYIIIETO KOHTPOJII U MPOMEXyTodHO atrectariun B TIIY» 3x3ameH o ¢usuke
IpOBOANTCA B yCTHOH opme. CTyAeHTY BBIAASTCS 3K3aMEHALMOHHBIN OMIET, CoAep Kamuili TeOpeTHIeCcKrue BOIPOCHI,
KayeCTBEHHBIC M KOJMYECTBEHHBIEC 3a7aur. Kakaplii Bompoc Ousera oneHuBaThCs OawioM (Bcero mo Omiety 20 6amios).
DK3aMeH POXOJUT B YCTHOU (opme.

CormacHO HIKajbl OLCHUBAHHS PE3yJIbTATOB

18-20 6amwioB (OTIMYHO) - BCSCTOPOHHHUE 3HAHKS, OTIMYHBIC YMEHHS U BIIAJICHUE OMBITOM IPAKTUUECKO# esTeIbHOCTH,
HEOOXOAUMBIE PEe3yNbTaThl 00yUeHUs C(hOPMHUPOBAHEI;

14-17 6amnoB (XOpoOIIO) - AOCTATOYHO MOJHOE MOHUMAHUE MPeMeTa, XOPOIINe 3HAaHNUSA, YMEHHUS U OIBIT NPAKTHIECKOH
JIeSITeNIbHOCTH, HEOOXOAUMbIe pe3ybTaThl 00y4yeHus: c)OpMHUPOBaHHI;

11-13 6amnoB (yAOBIETBOPHUTENHHO) - MpUEMJIIEMOE MOHUMAaHHE PeIMETa, yAOBISTBOPUTEIbHBIE 3HAHHS, YMEHHUS H OTIBIT
MIPaKTUYECKON JEeSITeIbHOCTH, HEOOX0IMMBbIE pe3yibTaThl 00yueHus ChOPMUPOBAHbL;

0-10 6amnoB (HEYOBICTBOPUTEIBHO) - PE3yJbTaThl O0YUYCHHS HE COOTBETCTBYIOT MUHHUMAJBHO JOCTATOYHBIM TPEOOBaHUSIM.
Pe3ynbTaThl MpoMeEXyTOUHOH aTTecTaliMi 0 OPMIIIIOTCS BEIOMOCTBIO U BHOCSATCA B 3aU€THYIO KHIDKKY 00ydaromerocs.




MMHHUCTEPCTBO HAYKH U BBICIIEIO O BPA3O BAHUSA POCCUMCKO I ®EIEPALIAM

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEXKICHHE

BBICIIET0 00pa3oBaHus
«HAIIMO HAJIbHBIA UC CJIEJO BATETbC KU TOMCKHA MO JATEXHUYECKUA YHUBEPCUTED»

KAJEHJIAPHBIN PEMTUHT -TUIAH JUCIUATITAHBI

2019/2020 y4eOHBIii roa

OLIEHKA Jucuurmiiaa Jlextom 64 Yac,
MATEMATHKA 1.1 [e—
«OTmHH» A | 90-100 Gawios Tpaxr 64 e
JIab. 3amstIust ac.
B | 80— 89 6amos JuIst cty ieHTtoB 1 kypcea Beero ayn. 128 wac.
pabora
X MO CIIeIHaTbHOCTH:
«Aoporio» 18.05.02 Xumuyeckasi TEXHOJIOTUSI MaTepUaJIOB
C | 70-79 Gamos ; P CPC 160 | wc
COBPEMEHHOW DJHEPTETUKU
D | 6569 Gawos 28 | mac
«Y IOBILY HUTOIro
E 55 —64 Gawios 8 3e.
3a4reHo P 55-100 Garwtos
Hey nosnemsop
UIITBHO / F 0-54 Gaios
HE3a4TCHO
PesyabTarsl 00ydeHMsi MO JUCHMILIUHE!
PA1 | YmetspaboTaTh C MaTpHLIAMH, BBIYUCISTH UX YUCIOBBIE XapaKTEPUCTHKH
P2 | Ymets uccienoBaTh U pemaTh CHCTEMBI IMHEIHHBIX anreOpandecKux ypaBHEHUH
n
PI3 YMeTs NpOU3BOAUTE JIEMCTBUS HAJl BEKTOPAMHU B IIPOCTPAHCTBAX R
P14 | YMeTb CTpOUTs OCHOBHBIE TeOMETpUdIecKie 00pasbl
PJI5 YMeTb BBIUMCIISATh Npeaebl
P16 | YmetsuccrenoBaTh (yHKIHMH OTHOW M HECKOJIBKUX MEPEM EHHBIX
OueHo4Hble Meponpusi TUS:
Jnst pucnunauH ¢ GopMoii KOHTPOJIS — IK3aMeH
O e HOYHbIE Me PONPUATHS Kou- banabl
BO
Texkymuii KOHTPOJIb:
TK1 KontponbHas padbota 6 32
nas3 W HauBWIy aibHbIC TOMAIITHHUE 8 18
3aIaHus
HK HezaBucumerii koutp oits LIOKO 2 30
JK3aMeH OK3ameH 1 20
HUTOTrO 100
JlonoTHUTEJIb HbIe 0aJ1J1bI
YueOHas feATEbHOCTD / Kox-Bo Banasl
OIIe HOYHBIE MePONpPUSATHSA
JII1 Onumnuana 1 4
JK Pabota B amexTp OHHOM Kypce 1 6
HUTOTO 10
e KTPOHHBIH 00pa3oBaTe b HbII pecype (NP HAJIHYHH):
Y4eOHas nesiTeIbHOCTD / Koua- | Bamasl
OLIC HOYHbIC M€ POIIPUAT UA BO
IP1 | 3amanus 7 21
9P2 | TectupoBanue 4 4
UTOI'O 25




Koa-Bo Ounenoynoe Hn¢ opmannonnoe
-2 4acoB MeponpHsiTHe oGecneyenue
g | Mara | E & E Aya. | Cam.
E Havajga 5 E E VYyebHas 1eATEIBHOCTEL ;Co.n—no VeaeGuas " Buzco-
T [wexean| 3 T3 AAOBY L urepary| HTPHET] hecype
=g £ pa -pecypenl o
1 2 3 4 5|6 7 8 9 10 11
1 Jlekumst 1. MaTpuupl 1 IeHCTBUA HAJl HUMH. OCH 1| BP1
OnpeneMrenn ¥ MX CBOMCTBA. OCH 2
OCH 3
Jlextwst 2. OOpaTHast MaTpulia. PaHT MaTpHIIBI. 2 OCHI1| BP1
OCH 2
Pl OCH 3
A TpakTtuueckoe 3ansitre 1. MaTpuLbl, BUIBI MaTpPHII, 2 OCH1| DOP1
neictBus Haj Matpuramu. Onpenenurenu OCH 2
nopsika 2,3. OCH 3
Ipaktuyeckoe 3auaTue 2. OUpenenuTeM nopsaka n,| 2 JOII-1 | 5P 1
UX CBOMCTBa. PaHr MaTpHuIbI. JAOII-2
JOI1-4
JOII-5
Brimonnenne Mep onpusTU B paMKax caMOCTOSTENbHON 8 JOII-1| 5P 1
paboTsI cTy neHTa: Boinoanenue MJ13. JIOI1-2
JOIT-4
JOII-5
2 Jlexuus 3. Cucrembl JMHEHHBIX ypaBHeHuitL| 2 OCH1| 9P1
OCHOBHBIE TIOHATHS OCH 2
OCH 3
Jlekumst 4.  CucTeMbl JMHEHHBIX ypaBHeHHiL| 2 OCH1| BP1
OCHOBHBIE METOJbI PELICHUS OCH 2
OCH 3
P2 |lpaxrudeckoe 3amstue 3. OGpaTHas MaTpuIa. 2 OCH1| BP1
Pelienre MaTpUYHbIX YPABHEHHUH. OCH 2
OCH 3
IMpaktuyeckoe 3ansiTie 4. CHCTEMbI HEOJHOPOIHBIX 2 JOIT-1| BP1
JIMHEHHBIX ypaBHEHUH. JOII-2
JOI1-4
JOII-5
BrimonHenne MeponpusTH B paMKax caMOCTOSTENbHOM 10
paboTeI cTy nenta: BoimosiHeHne MJ131.
3 Jlekmmss 5. CHCTeMBI  OJHOPOJHBIX JHHEHHBIX| 2 OCHI1| BP1
ypaBHeHuit. JIMHEIHO IPOCTPAHCTRO. OCH 2
JluneiiHBl omepatop. 3amada Ha COOCTBEHHBIC OCH 3
3HA4YCHUS
Jlexmms 6. Ksagpatwuneie ¢opmel. IIpusenenme|2 OCH1| OP1
KBaJpaTHIHOW (POPMBI K KAHOHUIECKOMY BUIY OCH 2
OCH 3
[Mpaktideckoe  3amsatie S. CHCTEMBI  JIMHEWHBIX] 2 OCH1| BOP1
P12 ypaBHeHUH. 3a/1aua Ha COOCTBEHHBIC 3HAUCHUS. OCH 2
OCH 3
ITpaktrueckoe 3ausitre 6. KoHTpoabHas pa60Ta 110 2 TK-1 4 JOII-1| 9P 1
teme «JIuneiinas anreGpar» JOTI-2
JOI1-4
JOI1-5
BrImonHerne Mep Op USATHIA B paMKax CaMOCTOSITENbHOM 10 2 JOCHI1| BP1
paboTel cry nenta: BemosnHeHne MJ[31. [loaroroBka k OCH 2
KOHTp OJIbHOM paboTe. OCH 4
4 Jlexims 7. Tlousitne Bektopa. JIuHelinble onepanuu |2 OCH1| OP1
HaJl BEKTOpaMH. OCH 2
PI3 OCH 4
Jlextmsr 8. Basuc Ha MIIOCKOCTH U B IPOCTPAHCTBE. |2 OCH1| 5P1
CkaJIspHO€E TIPOU3BEICHHUE OCH 2
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OCH 4
IIpaktuueckoe 3ansTue 7. JIuHelHble onepauuu Haj 2 OCHI1| BP1
BEKTOP aMH. OCH 2
OCH 4
ITpaxtudeckoe 3ansaTue 8. IIponsBeneHus BEKTOP OB. 2 JOII-1| 5P 1
J0I1-2
JOI1-4
JOII-5
BrimonHenne Mep onp UATHIA B paMKax caMOCTOSTENbHOM 8 OCH1| BP1
pabors! cry nenta: Beinonnenue MJ/132. [ToaroToBka k OCH 2
KOHTp OJILHO padore. OCH 4
5 Jlexmmst 9. BeKTOpHOE M CMENIaHHOE IPOU3BEICHHE |2 OCH1| 9P1
OCH2
OCH 4
Jexmus 10. Tlpsmas Ha mnockocTd. BsammHoe|2 OCH1| DP1
PacnoJIoKEHUE TPSAMBIX. OCH 2
OCH 4
IIpaktuueckoe 3ansatue 9. IIponusBeneHus BEKTOp OB. 2 JOII-1| 5P 1
PJI3 |CoiicTBa 1 p WI0KeHHS. OII-2
p
JOI1-4
JOII-5
[Tpaktrueckoe 3ausatue 10. KoutponsHas padora mo 2 TK-2 4
Teme «BekTopHast anre6p a»
Brimonnenue MeponpusTHil B paMKax caMOCTOSATENbHON 8 2 |OCH1| BOP1
paboTHI cTy eHTa: BeimonHeHne 1J132. OCH 2
OCH 4
6 Jlexuwst 11. KpuBble BTOPOTO MOpsiKa 2 OCH1| DP1
OCH 2
OCH 4
Jlexkuust 12, TIpeoGpasoBaHue koopauHar Hal2 OCHI1| 5P1
miockoctd.  [IpuBeneHune  KpUBBIX ~ BTOpPOTO OCH2
TopsAJKa K KAHOHUYECKOMY BUJY . OCH 4
I[paktudeckoe 3auatue 11. IIpsmas Ha muockoctu.|2 OCH1| 5P 1
P/13,4|BzanMHO€ PacnosiokKeHHe IPAMBIX. OCH 2
OCH 4
Mpakrmaeckoe 3amatwe 12.  Kpusele BTOoporo|2 JAOII-1| 5P 1
nopsinka.  IlpuBeneHue  ypaBHEHMH — KpHBBIX ﬁgg'i
BTOPOTO NOPsAKAa K KAHOHUYECKOMY BUIY JOT1-5
Brimonnenue MeponpusTHil B paMKax caMOCTOSATENIbHOU 12 2 |OCH1| BOP1
paboTeI cTy neHTa: BeimosHeHne MJ133. OCH 2
OCH 4
7 Jexmwst 13. TINOCKOCTh B MPOCTPAHCTBE. 2 OCH1| DP1
OCH2
OCH 4
Jlexuwst 14. TIpsimast B IpOCTpAHCTBE. 2 OCH1| BP1
BzaumHoOe pacnosoxeHue NpsAMon U INIOCKOCTH OCH 2
OCH 4
P/134
IpakTuueckoe 3ansitne 13. [Tnockocts. CocTapnenue |2 JAOII-1| 5P 1
YPaBHEHMH IJIOCKOCTEN U MOCTPOCHHUE. AOII-2
JOI1-4
JOII-5
IpaxTrdeckoe 3austue 14. TIpsmas B npocTpanctse.|2 AOI-1| SP 1
B3auMHOE pPacIoNoKeHHe NPAMON U MIOCKOCTH B AOII-2
NIPOCTPAHCTBE. AOII-4
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JOII-5
Brimonnenue MeponpusiTuil B paMKax caMOCTOSATENbHON 8 OCH1| BP1
pabors! cry nenTa: BemonHenue M/134. [ToaroroBka k OCH 2
KOHTP OJIbHOM paboTe. OCH 4
8 Jlexius 15. TIoBepXHOCTH BTOPOIO HOPS/IKA. 2 OCH1| 9P1
OCH 2
OCH 4
Jleximss 16, Beemennme B amamms. [lomstuel2 OCHI1| 5P1
OCH2
y st OCH 4
Mpakrmaeckoe 3amstwe 15. Ilosepxnoctn  2-rof2 OCH1| 5P1
OCH 2
PI[4 nopsaka. OCH 4
IpakTuueckoe 3ansitue 16. 2 TK-3 8 |HOII-1| BP1
KoHTp onpHast paboTa 10 aHATUTHYECKOH T'e€OMETPHHU. J0I1-2
JOI1-4
JOI1-5
BrImonHenne Mep ONp USITHI B paMKax CaMOCTOSITENbHOM 10 2 JOCHI1| BP1
paboTsl cry nenta: BemosnHeHne 1J[34. [loaroroska k OCH 2
KOHTP OJILHOM pabdoTe. OCH 4
9 KoHn¢epenn-uenens 1
Tectuposanne [JOKO PT1 15
Bcero no KOHTPOJIbLHO# TOUYKe (aTTecTanmnm) 2 64 | 74 39
10 PI5 |Mekumst 17. UucnoBas TOCIEAOBATEILHOCTE U e6|2 OCH4| OP1
npejed. OCH 5
Jlextms 18. Ipenen ¢ynxuuu. OcHOBHEIE TeopeMbl|2 OCH4| 5P 1
0 mpenenax. OCH 5
Ipaktuyeckoe 3amatue 17. Brerumcienue npenesos|2 OCH4| DP1
M10CJIEJOBATEIbHOCTH. OCH 5
IMpaxTieckoe 3anstue 18. [Ipenen ¢pyHKIHM. 2 HAOI1-3| OP 1
JOIT 4
JOIT 6
Beimonnenue MeponpusTUil B paMKax caMOCTOSATENbHOU 6 OCH4| OP1
paboTsI cTy neHTa: BeimonHeHne MJ135 OCH 5
11 PAS |dexums 19. BeckoHeuHo Manble U OeckoHedHO|2 OCH4| 5P 1
OouibIine BEJIMYMHBI, Hux CBOMCTBA. OCH 5
Heonpenenennoctu.
Jlexims 20. 3ameuatenbHble npeneisl. CpaBHeHue|2 OCH4| 5P 1
0ECKOHEUHO MaJBIX OCH 5
MMpakTuueckoe  3amstie 19, 3ameuaTtenbHble|2 OCH4| 5P 1
MpeJebl. OCH 5
Ipaktuyeckoe 3auatue 20 CpapHenue Oeckoneuno|2 HOII-3| OP 1
MaJlblX BEJIMUYMH. AOIT 4
JOIT 6
BrImonHenne Mep Onp USITHI B paMKax CaMOCTOSITENTbHOM 10 OCH4| DP1
paboTsI cTy neHTa: BeimonHeHne MJ135 OCH 5
12 PII5 |Jlextms 21. HenpepbiBHOCTs QyHKImU. OCHOBHBIE|2 OCH4 | 5P 1
TEOPEMBI O HEMPEPBIBHBIX (PYHKUMIX OCH 5
Jlexms 22, Iomstue mudepenmupyemoctul? OCH4| 5P 1
¢yukun. [Ipasuna aud depeHIupoBaHus. OCH 5
IpakTnueckoe  3amsttme  21. HenpepbiBHOCTE| 2 OCH4| 5P 1
¢yskuun. Toukn pa3pbiBa ¥ UX KilaccuuKauus OCH 5
IpaxTrueckoe 3amstne 22. KonrtposbHas pabGotal2 TK-4 6
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«BBenenue B aHanM3»
Brimonnenue MeponpusiTyil B paMKax caMOCTOSTENbHOU 16 2 |OCH4| BOP1
paboTh! cTy neHTa: BoinonHenue M35 OCH 5
13 PI6 |MMexmms 23 Jupdepenuuman. Ilpoussogueie ul2 OCH4| DP1
Jr G epeHIMAIBI BEICIIUX MOPSIIKOB OCH 5
Jlextst 24, OCHOBHBIE TeopeMbi|2 OCH4| 5P 1
muddepeHnnansHOT0  McUHCNeHHs.  IIpaBuio OCH 5
Jlonuras.
IIpaktnueckoe 3amstme 23. IlpaBmna u  TexHukal2 OCH4| OP1
T hep eHIMp OBaHUSL OCH 5
IpakTraeckoe 3ansTHe 24. [IpaBuio Jlomurans. 2 HOI1-3| OP 1
JOIT 4
JOII 6
BrimontHeHre Mep OnpMATHIL B paMKax caMOCTOSITENbHOM |2 10 2 |OCH4| 9P1
paboThI cTy neHTa: BeimonHeHne 1MJ136 OCH 5
14 PLI6 |dexums 25 DxcrpemyM ¢ynkuuu. IlpomexyTkul|2 OCH4| DP1
MOHOTOHHOCTH. HaunGoisbiiee u  HauMeHbIIEe OCH'S
3Ha4YeHHs (YHKIUY B HHTEPBAJE.
Jleximss 26.  BbIOyKIOCTh M BOTHYTOCTb, TOYKH|Z OCH4| 5P 1
neperu6a. ACUMITOTHI. OCH 5
IpakTHueckoe 3aHATHE 25. I[Tpunosxenue| 2 OCH4| 5P 1
MPOM3BOMHBIX K HCCICAOBaHUIO (yHKIMHA Ha OCH 5
JKCTPEMYM, IPOMEXKYTKH MOHOTOHHOCTH.
Mpakrmaeckoe  3amstne  26.  Boimyknocts  ul2 JAOII-3| OP 1
BOTHYTOCTb, TOUKH Mepernda. ACUMIITOTHI. J011 4
JOII 6
BrimonHerne Mep onp USTHI B paMKax CaMOCTOSITEIEHON 10 OCH4| DP1
paborsI cry nenTa: Boinoanenue 1137 OCH 5
15 PII6 |lMexums 27. Cxema MONHOTO  HCCIENOBAHUsA|2 OCH4| 5P1
byHKIIHI OCH 5
Jlexmmst 28. OYHKIMH HECKOJIBKHX IEpEMEHHBIX.|2 OCH4| OP1
OcHOBHBIC TIOHATHA. YacTHBIE TTPOM3BOHEIC OCH 5
MpaxTiueckoe 3amstue 27. IloaHOE MccenoBanue u|2 OCH4| OP1
ocTpoeHue rpaduKoB (yHKIHH. OCH 5
Tpaktraeckoe 3ausaTe 28. KoHTponsHas paGoTa 2 TK-5 8 |AOI-3
«And dpepennnansaoe ncuancienne GyHKIMN AOII 4
OJIHOM TepeMEeHHOW» AOII 6
Brimonnenue Mep onpusATHIL B paMKax caMOCTOSTENIbHON 12 4 OCH4| OP1
paboThI cTy neHTa: : BeimonHeHne 1137 OCH 5
16 PI6 |JTexrms 29. INoauelii v yacTHble qud pepeHumans. |2 OCH4| OP1
OCH 5
Jlextms 30 Jludepennmupopanue cioxHo# 1|2 OCH4| 5P1
HesBHOH ¢ yHKIIHiA. I[IpousBoIHbIE u OCH 5
i G epeHIranbl BEICIIUX TOPSIIKOB.
[pakruueckoe 3amstie 29. HaxoxkneHnme gacTHBIX|Z OCH4| 5P 1
TIPOU3BOIHBIX. OCH S
[paxtuyeckoe 3auatue 30. Juddepenuupopanuel|? JOII-3| 3P 1
CTOXHOHM 1 HesBHOH (yHkuuit. IIpousBomHble U A0IT 4
Jud G epeHIanbl BEICIINX TOPSIIKOB. 01T 6
BrimonHenne Mep onp UATHI B paMKax caMOCTOSITENbHOM 10 OCH4| 5P 1
paboThI cTy eHTa: : BeimonHenne /138 OCH 5
17 PI6 |Mexmms 31. DxctpeMyM (YHKIMH HECKOJBKHX| 2 OCH4| OP1
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K INOBCPXHOCTH.

NEPEMCHHBIX. KacaTempHast mIOoCKOCTh U HOpMaJlb

OCH 5

HanpasieHu1o. ['pammeHT.

Jlekmust  32. CrkamsiprHoe mnoge. IlpousBopHas mo

OCH4| OP1
OCH 5

IJIOCKOCTb M HOpMaJlb K TIOBEPXHOCTH.

Ipaktrueckoe 3amsatne 31. DKCTpeMyM (G YHKIUH
HECKOJIbKUX MIEPEMEHHBIX. KacatenpHas

OCH4| OP1
OCH 5

Ipakrrueckoe 3austue 32. CkanspHoe MoJe .
KontponsHas paboTta mo ®HIIL

TIOTI-3| OP 1
TK-6 2 | jom4
JIOII 6

paboThI cTy neHTa: BoinoutHenne /138

Brinonnenue mMeponpusATUM B paMKax caMOCTOSATENbHOM

12

OCH4| 5P 1
OCH 5

18 KondepeHu-neneJs 2

Tectuposanne [JOKO PT2

15

I1o 2-oii yactu cemectpa UTOI'

64 | 86

41

Bcero mo KOHTpOJIbHOM TOYKe (aATTeCcTALNH) 2

128 | 160

80

DK3amMeH

20

Ooumii 00beM padoThl MO JUCIMILINHE

128 160

100

HMudopmanuoHHoe obecneyeHue:
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Ne
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Ha3zBanue

3J1eKTPOHHOTO
pecypca (IP)

Anpecpecypca

OCH 1

beknemuwwes, [. B. Kypc aHaAMTUYECKOW reOMETPUM U TUHEHO I
anre6psbl : yuebHuk / . B. Beknemumiues. — 17-e usga,, ctep. — CaHKT-
MeTtepbypr : NlaHb, 2009. — 312 c. — TeKCT: 3/1EKTPOHHbIN // NaHb :
3NeKTPOHHO-6MbnMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/2109 (aaTta o6pawerusa: 11.03.2019). —
Pexum focTyna: us KopnopatmsHo cetv TNY

OP 1

JLH.

Maremarukal. | https://stud.Ims.tpu.ru/course/view.p
I Tepexnna | hn?jd=632

OCH2

Mpockypsakos, U. B. COOpHMK3a a4 NoNMHeHON anrebpe : y4ebHoe
nocobue / W. B. Mpockypsakos. — 14-e usg,, ctep. — CaHKT-MNeTepbypr:
Naub, 2019. — 476 c. — URL: https://e.lanbook.com/book/114701 (aata
obpaweHua: 11.03.2019). — Pexkvm foCTyna: U3 KOPNopaTUBHOW CETU
Tny.

OCH?3

KneteHuk, O. B. C60pHMK 3a4ay MO aHAaAUTUYECKON reomeTpuu :
yuyebHoe nocobue / O. B. KneteHuk; nogpea. H. B. Epumosa. — 17-e
n3g., ctep. — CaHkT-MeTtepbypr : laHb, 2010. — 224 c.: un. — TeKcT:
HenocpeACTBEHHBbIN.

OCH 4

®uxteHronb, . M. OCHOBbI MaTe MAaTUYECKOTO aHANM3a : y4ebHUK : B 2
yacTax /. M. ®duxteHronby, — 11-eusa., ctep. — CaHkT-lMetepbypr:
Naub, [6.1.]. —Yactb 1 — 2019. — 444 c. — TeKCT: 3/IE€KTPOHHbIN //
J1aHb : 3NeKTPOHHO-6MBNMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/112051 (aaTa o6paweHua: 11.03.2019). —
Peum pocTtyna: us KoprnopatusHoi cetv TMY.

OCHS5

BepmaH, . H. C6OpHMK 33434 NO KypCy MaTeMaTUYECKOro aHaIn3a :
yuyebHoe nocobue /. H. bepmaH. — 6-e u3g., ctep. — CaHkT-MNetepbypr
: Nlanb, 2017. — 492 c. — ISBN 978-5-8114-0657-9. — TekcT:
3N1EKTPOHHbIN // NlaHb : 31eKTPOHHO-6MbBAMOTeYHan cucTema. — URL:
https://e.lanbook.com/book/89934 (aaTa ob6paiieHus: 11.03.2019). —
Pexum poctyna: us kopnopaTtmsHon cetm TNY.

Ne
(xorm)

JononHuTtebHas yueoHas Jutepatypa (JOII)

TIOT 1

Beicmast MaTemMaTrka Uil TeX HIUeCKUX yHUBepcureToB. BS5 4. Y. 1.
JInneitnas anre6pa. — 3-e 3., ucnp./ B. H. 3agopoxusriii, B. ©.
3ammex, A. 0. Tpudonos, A. B. IllanioBanos. HannoHansHbIH
ucciegoBarensckuit T oMckuii momrex Hudeckuit yausepeutet (TITY),



https://e.lanbook.com/book/2109
https://e.lanbook.com/book/114701
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/89934

Ousuko-Tex unyeckuil uHCTHTYT (DTU), KadenpaBeiciueit MaTeMaTiku
u MateMatndeckor ¢pusukn (BMM®). — T omck: U3n-o TI1Y, 2014. —
URL: http:/Awwv.lib.tpu.ru/fulltext2/m/2015/m130.pdf (mata
ob6pamtenus: 11.03.2020). — Pexwum JocTymma: 13 KOPIIOPaTHBHOH ceTH
TIIY .- TeKcT: 3JIEKTP OHHBII.

TIOTI 2

Beicias MaTeMaTnka /i TEXHUYeCKUX yHHBepcuTeToB. B 5 u. U. 2.
Amnanmutuyueckas reometpus. — 3-¢ u3al., ucnp/ B. H. 3agopoxubiid, B.
@. 3anmbmex, A. 1O. Tpudonos, A. B. lllanosanos. HarroHansHblit
uccnenoBarebckuil T oMckuii mommTex Hudeckuil yausepeuteT (TITY),
Ousnko-Texandeckuit uacTHTYT (PTU), Kadenpa Beiciieir MaTeMaTHKH
n MaTeMatnueckoi ¢pusuxu (BMM®).— Tomck: U3a-8o TITY,2014.—
URL: http:/Amwv.lib.tpu.ru/fulltext2/m/2015/m131.pdf (zata
o6pamenus: 11.03.2020). — Pesxum focTyna: u3 KOPIOPAaTHBHOMN CETH
TIIY.- TekcT:3JeKTPOHHBIH.

JOIT 3

Bpicias MaTeMaTnka i TEXHUYeCKUX yHUBepcureToB. B5 4. U.3 :
JuddepenunamsHoe n HHTETpasbHOE Heuncienue, [Ka.] 1 :
Juddepenunamsaoe ncuncieHne QyHKIHNA 0 THOH NepeMeHHOH . — 2-¢
u3n., ucnp. / B. H. 3agoposxusiii, B. @. 3amemex, A. 0. Tpudonos, A.
B. IlammoBanoB. HarmoHanmsHBIN Hcciie 10 BaTebCKAi T oMCKUA
nomrexHudeckuid yansepeutet (TI1Y), dusmko -Tex HI4ecKuil HHCTHTYT
(®TN), Kadenpa Bicieit MaTeMarnki 1 MaTeMATHYECKOH QH3HKH
(BMM®) . — URL: http:/Awwv.lib.tpu.ru/fulltext2/m/2015/m132. pdf
(nata o6pamenus: 11.03.2020). — Pexum nocTymna: u3 KOpIOpaTHBHOM
cetn TITY .- TekcT: 2JIeKTpOHHBIH

JOIT 4

Tepexuna, JI. Y. COOpHUK MHAMBUIY aTTbHBIX 33JaHUH 110 BBICIICH
MaTemaTHke. YuebHoe mocobue. B4 u. Y. 1 /JI. U. Tepexuna, 1. U.
®Dukc ; HarinoHambHbIH KCCIIEA0BATEIbCKHI T 0 MCKHI 1O JTM TEXHUYE CKHI
yuusepcuret (TI1Y), @usuko-rexanueckuii uacturyt (OTU), Kadpenpa
BBICILICH MaTeMaTHKH 1 MaTeMaTHieckoit pusuxu (BMM®) . — T omck :
N3p-80 TITY ,2011. — URL:
http:/Awwv.lib.tpu.ru/fulltext2/m/2012/m263.pdf (nara oGpamiermst:
11.03.2020). — Pesxum pocrymna: u3 kopropatusHoii cetu TIIY .- Teker:
3JIEKTPOHHBII

JOIT 5

Tepexuna JI. 1. Beiciias MmatemaTuka. ¥Yue6Hoe mocobue. Y. 1.
JIuneitnas anre6pa. Bekrophas anre6pa. AHammmrdeckas reomerpust / JL.
. Tepexuna, U. U. duxc . — T omek : [lensramnan , 2016. — 240 c.:
ui1.- T €KCT: HeNo CpeICTBEHHBIN.

TIOT1 6

Tepexuna JI. . Beicmast Matematnka. Y gebroe nocobue. Y. 2. [Ipenen
HenpepsBHocTs. [TponsBomnas dysxkmu. [IpusoskeHus np ou3BoaHOH.
Oynxunn Heckonbkux nepemensbix / JI. U. T epexuna, Y. U. duke . —
Towmck : [lenpramnan , 2012. — 192 ¢.: .- TeKcT: HENOCPEICTBEHHBII.

CocTaBur:

«

(_ TepexunaJl.l1.)

» 20 T

CornacoBaHo:

PYKOBOI[I/ITGJ'IL noApa3acICHUA

«

» 20 T

(Tpucdonos A.1O.)
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