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1. Poab mucuumimibl «MartemaTtuka 1» B (pOpMHPOBAHMHU KOMIIETEHIHI BHIMYCKHUKA:

DJIeMeHT CocTaBasiomue pe3y1bTaTOB 00y4eHHMS
00pa3oBaTebHOI
HanmeHnoBanue
MPOrpamMMbl Cemectp Koa xomnerenym
KOMIIETEeHIINH Kon HaunmeHnoBanue
(McuunJInHa,
npaktuka, 'HA)
YK(V)-1.B1 Biangeer omnbITOM TPUMEHEHHUS 3aKOHOB €CTECTBEHHBIX
CnocobHOCT HayK M MaTeMaTU4YEeCKUX METOJIOB W MoJenen it
OCYIICCTBIATD TTOHUCK, pelmieHuss  3aJad4  TEOPETUYECKOr0 M INPUKIAJHOIO
KPUTUYECKUI aHaIM3 U XapakTepa
YK(Y)-1 CHHTE3 uHpopMaIHH, YK(Y)-1.¥1 YMeer pemrath 3aAaddl TEOPETHYECKOIO W MPHUKIATHOTO
MIPUMEHSTH CUCTEMHBIN XapakTepa
TTO/IXO, TSt CIICHMS
AXORL A p YK(V)-1.31 3HaeT 3aKOHBI E€CTECTBEHHBIX HAyK M MaTeMaTHUYECKUE
MTOCTaBJICHHBIX 3a7a4
METOJIBI TEOPETHIECKOr0 XapaKkTepa
Brnageer MaremarWyecKMM —ammapaToM —anreOpel |
mubdepeHIInaIbHOr0  MCUUCICHUS  (YHKIHUHA — OJHOU
MaremaTuka 1 CrrocobHocTE 1 OIIK(Y)-1.B1 MIEPEMEHHON JUTSL [IPOBEACHUS TEOPETUYECKOT O
) WCCIIEZIOBAaHAA W  MOJAETHPOBAHUS  (PU3WUECKHX U
TOTOBHOCTB UCHOJIB30BATH XUMHYECKHX HPOLECCOB U ABJICHUH, a TAKKe, ISl pelIeHUs
OCHOBHBIC 3aKOHBI npodeccHoHaTbHbIX 33124
OIIK(Y)-1 €CTeCTBEHHOHAYYHBIX
YMeer mpuMeHsITh H3y4deHHBIE METOBI aIreOphl U aHAIH3a
NUCLUUILINH B OIIK(Y)-1.¥1
N JUISL pELICHMS CTAaHAAPTHBIX 3a]1a4
npodeccuoHaIbHOM —
NeSTETBHOCTH 3uaer OCHOBHEIE TOHATHA M TEOPEMBI JHHEHHOH H
OTK(Y)-1.31 BEKTOPHOW anreOphl, aHATNTUIECKON TEOMETPUH, TEOPUHU
' JTUHEWHBIX MIPOCTPAHCTB, Qg depeHIaTsHOro
HMCYUCIICHUS (PYHKITMH OJHON ITepeMeHHON
2. Tloka3zaTes M MeTObI OIleHMBAHUS
Ilnanupyemblie pe3yJibTaThl 00y4eHHs 10 JHCIHUILIHHE Kon it koMmnereHuun HaunmenoBaHue pa3zgena MeToabl OLEHMBAHUS
Koxa HaumenoBanue JIMCHHMIITHHBI
P/11 | Bnageer YK(Y)-1 1. Jluneitnas anre6pa | KontponsHas pabota
OCHOBHBIMH TIOHSATUSIMU M METOJAMH JIMHEHHOU anreOpsl, 2. BekropHas NJ13.
AHATUTUYECKOM reoMeTpuu U auddepeHnnaibHoro OIIK(Y)-1 anre6pa TecTHPOBaHUE — HE3aBHCHMBbIi




UCUKCIIeHHs (YHKIIMU OIHOM MepeMeHHON 3.AHanuTHuyecKas koHTpoJib [JOKO
reoMeTpHust
4.BBeneHue B aHaIMU3
5. MuddepennnanpHoe
UCUHUCIICHUE (PYHKIHH
OJHOW IIEPEMEHHOHU
P12 | Ymeer 1. Jluneitnas anre6pa KonTpomnbHas padora
BBIYUCISITH ~ OMPENEITUTEH, BBIIOIHATH JICHCTBHS C 2. BekropHas anre6pa UJI3.
MaTpUllaMH, UCCIIEN0BaTh U peliaTh CUCTEMBI JIMHEMHBIX 3.AHanuTH4eCcKas TectupoBaHue — HE3aBUCUMBII
anreOpanvecKuX ypaBHEHHIA; IPOU3BOANTE JCHCTBHS HaJl reoOMETpHs koHTpoJib [JOKO
BEKTOPAMU; TEOMETPUIECKH 51 aHamuTHYeckn | YK(Y)-1 4 .BBenenue B aHAIIN3
NPEICTABJIATL HPAMYIO W IUIOCKOCTH;,  YCTaHABIMBAThH 5. duddepennmansroe
B3aUMHOE PACIONIOKEHUS MOPSAMBIX H  IJIOCKOCTEH; OIK(¥)-1 MCYHCIICHNE (yHKINH
MPUBOANUTH OOIIME YPaBHEHHs KPUBBIX M MOBEPXHOCTEH K OJIHOM TIePEeMEHHOM
KaHOHHUYECKOMY BHUJYy U CTPOUTH HMX; HAXOIUTH MPEICIIbI
(YHKLHMIH M YUCIOBBIX IOCIIEIOBATEIBHOCTEH; HAXOIUThH
HPOU3BOJIHEIE, UCCIIeIOBATh byHKIUH OJTHOTO
HEPEMEHHOT0 U CTPOUTH UX IpaduKu
P13 | 3uaer 1. Jluneitnas anre6pa | KonrponpHas pabota
anreOpy MaTpHIl, METOIBI PEIICHUS CHUCTEM JMHEHHBIX 2. Bekropnas nas.
anreOpanvecKux ypaBHEHUIT; METOIbI BEKTOpHOM anreopsl; | YK(V)-1 anrebpa TectupoBaHue — HE3aBUCUMBII
CBOWCTBA W YypaBHEHHsS OCHOBHBIX TI'E€OMETPUYECKHX 3.AHanuTHyecKas koHTpoJib [TOKO
00pa3oB ; OCHOBHBIE TIOJOKEHHS TEOPUU TMPEIEIIOB; OMK()-1 reoMeTpus
mpaBmia U Metonsl nuddepernnpoBanus GpyHKIIUN OJHON 4.BBejieHue B aHAJIN3
MEPEMEHHOMN, CXEMY MOJIHOTO UCCIEN0BAHMUS HYHKIMH 5. lnpdepenunansHoe
ucuuciIeHne QyHKIuu
OJHOMU ITEpEMEHHOMU

3. IlIkajaa onenuBanus

HOpH,[[OK opraHu3aliui OLCHHUBAHUA PC3YIIbTATOB O6y‘ICHI/I${ B YHUBCPCUTCTC PCIIIAMCHTUPYCTCA OTHCIBbHBIM JIOKAJIbHBIM HOPMATHBHLBIM AKTOM —
«Cucrema OLICHUBAHUA PC3YJIbTATOB o6yquI/151 B TOMCKOM IOJIMTEXHHUYECKOM YHUBCPCUTETC (CI/ICTCMa OL[CHI/IBaHI/I}I)» (B IICI\/'ICTBYEOH_ICI\/II pCI[aKI_II/II/I).
HCHOJ’ILByCTCfI 6aJ'IJ'ILHO-peI>iTPIHTOBaH CHUCTCMa OLICHUBAHU PC3YJILTATOB 06yquI/151. Hroropas oreHka (Tpa,[[I/II_II/IOHHa}I u J'II/ITCpHaSI) 10 BUaamM yqeGHoﬁ



nearenbHOCTH (n3ydeHue aucuumiul, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKHN ) OIIPEIENIETCSI CyMMOM 0alIoB IO pe3ysibTaTaM TEKYIIETro
KOHTPOJISL I TPOMEKYTOUHOM aTTecTaly (MTOroBast pEMTHHTOBas OlleHKa - MakcumyMm 100 GamnsoB).

PaCHpelIGHCHI/IG OCHOBHBIX W JOIIOJHUTCIIBHBIX O0a;toB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLIICIO KOHTPOJIA U HpOMC)KyTO‘IHOfI aTTecranuu
YCTAaHABJIMBACTCA KaJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.

PGKOMGHHyeMaSI mKajaa ajsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS
3aaHusl

CooTBeTcTBHE

Tpa}IMIIMOHHOﬁ OIICHKE

Omnpenenenue OLEHKH

90%+100% «OTINYHO» OTnnyHOE MOHUMAaHKE MIPEeIMEeTa, BCECTOPOHHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BJIAJICHHUE OIBITOM MPAKTHUECKON JEATeTbHOCTH,
HEOOXOIUMBIE PE3YIIBTATH 00yUeHHUs ¢(HOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJUIOB, OIM3KUM K MAKCUMAJILHOMY

70% - 89% «Xoporio» JloctaTouHO NOJTHOE TOHUMAaHHUE MPeIMETa, XOPOIHe 3HAHUS, YMEHHS M OTIBIT MPAKTUYECKOH JIEITeIbHOCTH, HEOOXOJMMBbIE PE3YIIbTATHI
00yueHust chopMHUPOBAHBI, KAUYECTBO HH OJHOTO U3 HUX HE OIICHEHO MHHUMABHBIM KOIHYECTBOM OAJIOB

55% - 69% «Y 10BI.» [TpuemiieMoe MOHMMaHUE IPEIMETA, YIOBIETBOPUTEIILHBIE 3HAHHS, YMEHHS U OIBIT MIPAKTUYECKON JIESATENIbHOCTH, HEOOXOJJUMbIC PE3yJIbTaThI

o6yqu1/m C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPLIX U3 HUX OUECHCHO MUHHUMAJIbHBIM KOJIMYECTBOM GasioB

0% - 54%

«HeynoBmu.»

Pe3yJ'IBTaTLI O6y‘-ICHI/I$I HC COOTBETCTBYHOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

IlIxana 1uisi OLEHOYHBIX MEPONIPUSITHHI HK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3aJaHNH JK3aMeHa oas Tpanmmom{oﬁ OIICHKE Onpe}:[eﬂeﬂne OHeHKH
90%+100% 18 +20 «OTIUYHO» OTnuyHOE NOHMMaHME NPEIMETa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHHUS U BJIaJCHUE OMBITOM NPAKTUUECKOH JeATeIbHOCTH,
HEeo0XOMMbIe Pe3yNbTaThl 00y4eHHs! ¢(hOPMHUPOBAHBI, HX KAYeCTBO OLICHEHO KOIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMaJIbHOMY

70% - 89% 14+17 «Xopormio» JloctaTouHO TOTHOE TOHUMAHHUE MPEIMETa, XOPOILME 3HAHUS, YMEHHUS M OTIBIT MPAKTUUECKOMN JIeITeIbHOCTH, HEOOX OIUMbIE
pe3yabTaThl 00y4eHust ChOpMUPOBAHbI, KaYeCTBO HH OZHOT'O U3 HUX HE OLCHEHO MUHUMAJILHBIM KOJIMYECTBOM 0aioB

55% - 69% 11+13 «Y TIOBIL.» [IpremieMoe MOHUMaHKUE TPEAMETa, YIOBIETBOPUTENbHBIEC 3HAHHUS, YMEHUS U OIBIT IPAKTHUECKOH AESITebHOCTH, HEOOX OUMBbIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHEI, KaueCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIoB

0% - 54% 0+10 «HeymoBu.» Pe3yipTaThl 00ydeHHUs HE COOTBETCTBYIOT MUHUMAJIHHO JIOCTATOYHBIM TPEOOBAHHSIM




4. TlepeyeHb THNOBBIX 3a/IaHUI

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1.

Kontponbhas
pabota

KontposbsHas padora «/IuneitHas anredpa»
BAPUAHT Nel

2 4
1. Jlan onpenenuTens _:]); % 01 .
0 -1 13

@) 3anuiuTe pa3iokKeHUe JaHHOTO ONPEAENUTENs 110 YeTBEPTOMY CTONOIY;
0) BBIYMCITUTE ONPENENUTENb, IIOJyYUB PEIBAPUTENEHO HYJIN B KAKOH — JIMO0 CTPOKE WITH CTOJNOIIE.

X+2y—-z=-]
2. Pemmmtsk cucteMy ypaBHEHHI METOIOM OOPAaTHOI MaTpPHIIBL: y—-z=1,
X+4y+2z=>5.

3HaueHre X BBIYMCINTH Takxke MeTonoM Kpamepa.

3. I/ICCHCI[OBaTB CUCTEMY Ha COBMECTHOCTb U PECIIUTL METOAOM Faycca

X; + X, —X, =3

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

4. lana cucteMa OTHOPOIHBIX JIMHEHHBIX ypaBHEHUH

a) Jlokaxxure, 4TO CHCTEMa UMEEeT HeTPHBUAJIBHBIC PEILICHUS;
0) Haiimute o01ee pemeHne CHCTEMB,
6) HaiinuTe (QYHIAMECHTAIBHYIO CHCTEMY PEIICHHH.

). TIpu KaKMX 3HAYECHUSIX IMapamerpa A cncrema nuHeiiHbIX ypaBHEHHUH




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

2 1 1 4
C paCIIMPEHHON MaTpHIEi 1 A 1 3| coBmecrna?
1 20 1:4

KontposbsHas padora no teme «BexkropHas aaredpa»
BAPUAHT Nel

I. lanwi yernipe Bextopa: a ={4,5,2}; b ={3,01}; C ={—1,4,2};& ={5,7,8}.
1.JloKa3aTh, 4TO BEKTOPHI 4, b, 0GpasyioT 6a3uc u Haiitu pasnokenne Bektopa 0 B 5TOM Gaznice.

2. Haiiti xocuHyc yria Mesxay BekTopamu a u b .

3. Haittn unny Bektopa § = a + 26 +3C.

I1. Janbi versipe Touxn: A(1;3;0), B(4:1;,2), C(3;0;1), D(—4;3;5).

4. Haiitu 06bém mupamunsl ABCD u nnuny BeicoTs! , omymennoit u3 sepmunsl D na rpans ABC .

—_—

5. Haiitu npoexuuio Bektopa AB  Ha ock Bektopa CD.

6. Haiit xoopauHaThI BEKTOpa [(R + ﬁ),@] .
I11. Mapanaenorpamm nocTpoen Ha Bekropax a = P + 44, b= %(ﬁ —(), rzme |f)| =4, |q| =2,(p"g) = g

Omnpenenuth: a) KOCHHYC TYIOTO YIJIa MEXIy AUAarOHAISAMHU; O) JJIHHY BBICOTHI, OMYIIEHHONH Ha CTOPOH

KonTposnbHasi pa6oTa 1o TeMe «KAHATUTHYECKAS] TeOMeTPHS»
BAPHAHT Nel
1. OmpenenauTh MPH KAKHX 3HAYCHUSIX @ TIpsiMast
(a+2)x + (@*-9)y + 3a’ - 8a + 5=0 mnapannensHa ocu OX.

2. CocraBuTh ypaBHEHHUS MPSAMBIX, TAPATUICTBHBIX TPSIMOM

3x - 4y - 10 = 0 u orcrosAmux OT Hee Ha paccrostaue d=3
. aubl BepmuHs! Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBWTh ypaBHEHHE BBICOTHI M3 BEPIIMHBI A U YpaBHEHHE MeUaHbI U3 BepImrHb! C.

W

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

5. U3 obmux ypaBHeHui npsimoii : 2X+y—-32-9=0,




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

1

3.

9.

7.

22X+ 3z+4=0
HOJ'Iy‘{I/ITL KAaHOHHUYECCKUEC U HapaMeTpI/I‘IeCKOC ypaBHeHI/IH HpHMOfI.

Haiitu npoexituro Toukn A(1,2,0) Ha MI0CKOCTH
8x + 6y +82-25=0.

HOCTpOI/ITB TEJI0, OTPAaHUYCHHOC ITOBEPXHOCTAMU

x“ =1,
X+y=2,
y=0,2>0

L. Bbiyucaums npedesibl

1 1 1 1
Jn? Zan 2 aTg o
im0 2. lim 2_ .
n—oo 3¢2n3+1 nN—oo n—l
2 2
lim 1+x : 4. lim 6X +2x;
xol  2X x>0 3x2 +1
[2 2
vx“-3-1. 6. lim—* -
x—>2 X— x—01—CcosXx
X;fl )
(X _
“m[ +2j X 8. im INx"+2) In2;
x—oo\ X—1 x—0 X2
e X sin(2 x)
lim—— 10. lim
Xx—0 X X2 ~A/2X — 2

1. Onpeneants mopsinok 6. m. o.(X) npu X —> 0 ornocurensno x:

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

I11. HaiiTu Touku pa3psiBa pyHKIuH, ykazate ux xapakrep. [loctponTts rpaguk GpyHKIHM B OKPECTHOCTH TOYEK
paspbiBa:

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




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

0, ecnu X <0, 1

2 21-x 1
1. f(xX)=x",ecu0<x<1, 2.y=-"" =

X+ 2, ecnu X =1,

1421-x

Koutpossnas pa6ora
no teme «/Indpdepennmanbuoe ucuuciaenne GyHKIMN OTHOTO EPEMEHHOT0»
BAPUAHT Nel

I. HaliTu npousBo/iHbIe CleAy0IUX GYHKLIUH:

ctg(\ﬁ)
1y=EP+30% 2 343V =x-2y; ay=@g2x) V2,

d’y
Il. Haiitu BTOpyto Mmpou3BOAHYIO F :
X
x2 X = cos(t/2), _
1Ly= , 2 ] 3. y=sin(x—y)
x2 _1 y=t-sint.
I1l. . Tlonp3ysce npasmnoM Jlonmurtanst HAaUTH TPEHEHL:
7TX
. X2 1 : . COS—-
L lim| =——-—1| 2 lim (inmx) 2
x—1 Xx—=1 Inx X-—>1—0
1

IV TIpoBectu nonHoe uccnenoanue Qynkuun Yy = X€ X i noctpouts e rpaux




U3,

IlpnMep BapuaHTa MHAUBUIYAJILHBIX 3aJIaHUN.




Nuneinas anreGpa

1. BrrHucnanTh onpeneanTens

12 3 —1 2 -7 =3 2 4]
11 o -1 \ -2 01 1]
b 42 4 o Ml_a 213
-20 1 -1 -3 -2 21|
2. Haitrw marpuuy X w3 ypasaenns. CnenaTh nposepiry
1 2 2 1 11 —15
2 1 -2|-X= 2 —8 3
2 -2 1 L1 T 0
3. PemnTh cHCTeMEBl THHEHHEIX ¥ PaBRHeHHA:
a) meronom Kpaumepa, b) marpHyUHEIM MeTOIOM
3r+ 4y — 2z =126 z+Hy— z= 5
a) T— y+3z=-2 &) Iz+8y+z2= T
3r — 3y + Hz = -2 dr — Gy +z= 10
4. PemmTh cucrenme meTonon ayeca
T2 —3z; +dzy = -5
i T —2r; +3ry, = —4
Y 3z, 425 hr, = 12
dxy +3ry —hzy = A
ry +3dr: +5x; —doy = 1
r; +3re: +2ry —2xy 43, = —1
b ry —2rs Hx3 —Ty —Iy = 3
ry —drs +Ey +wy T = 3
ry +2ry Hxz —ry +xTy = —1
x 4w —rz; +xy =0
c) xy —r +rz; —xg =10

3y 4w —xz +xy =0
3y —rs Hxz —xy =0

5. HaitTe coficTReHHLIE 3HAMEHHA W COOCTEEHHLIE BEETOPE] MATPHIL

; 4 -3 -3
a,]A:{ ;_E) b B=|1 2 1
LT i

112,




AHanuTrueckan FEOMETPUA Ha NNOCKOCTH

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

. =1 y+d
b} neprenaukyaapro npaMoit 7 =T
. ' 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,
by ypasserne meguans BM,

¢ ypasrenue seicortl CH i Halitu ee puuny.

[e=3-1

3. Haner ppe npansle Ly =2z-1, I | y=-4 Haivru:

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

4. HPMHECTH YpaBHeHNH TMHUI K HaHOHUYECKOMY BUIAY W [OCTPOHTL!

1) 4y —r—y-1=0 2) 4 +8+y*—dy+1=0

3 y=0+2/22 2 10 1) r=848y—y

5) 520 — My +257 = 10 6) 2 —Say+y*+1=0
5. CocTaBuTh ypaBHEHNE 1 NOCTPONTE HHUK, KAX 140 TOUKA KOTopoil ofu-
HakoBo yaaneda ot Touki M{—2;1) w o1 npamoit z — 4 =0,

6. HUC'J‘]’JUH'I‘b JIMHUN, 3aaHHBIE YDABHEHHAMEA B NOJAPHBIX ROODAHHATAX

l 1 1
! =" 3 p
] Bl

._.
-
]
—
+
|
=)

T 1-2cosy
7. Hocrpours KK, alaHEbe DapAMeTPHMECKIMH Y PaBHeHHAMN:

]z=2cus£ ) {1'=\/I

1 . -
) ly=—413111i y=¢"

8. [octpours gUCypy, orpasiues Y IHHIIMT




AnanuTuyeckan FEOMETPUA B NPOCTPaHCTEE

1. Cocrasuts ypasHeHue MIOCKOCTH, Npoxotdieil vepes Touky My(3; —2:4)
napalieNsHo AByM BekTopau 4 = {6;1; -1}, @y = {3;2;-2} Haittu pac-
CTOAHMUE OT Haualla KOOPIMHAT 10 2Toll NiockocTH U 0bhen DUpaMuiEL o1
cekaenoll II0CKOCTREO 0T KOODAMHATHOLO YIUlA.

2. U3 ofwex yparsennit npsuoit

Je+dy+3z+1=0
Je—dy-2:44=1

NOJAYHYHTE &8 RaHOHHYeCKHe W lapaMelpUieckie YpasHeH«, OIIIJE.HEJIH'J.'I:-
paccTodHie 0T Havalld KOOpPAHHAT 10 IIPHLIUﬁ.

3. Haiiru Touky nepeceueHus U yroan Mexay npaMoi

r=2+3
y=1-2  uwnnockecte 2r -6y + 14z = 0.
=143

CocTaBnTh YpasHeHNE HPOoeklinn LIAHHOI I[pi{MUJFl Ha 3Ty INOCKOCT L.

4. Ilatkl BeplIMHEL TPeyrodbHOl NHPaMiiLl

Al44:5), B(=5;=-%12), C(-2-6;-3), D(-22:1).
Cocrasurs ypasuenne rpann ABC u ypassenne sucorss DH, onyiuennoi
Ha o1y Cpab. Hafitn obses nupamunst.

3. HU‘."IPUH'I‘L NoEeprHOCTHA

2z 2) P4yt =(z-12)

1) 242
2
Yy
)

3 2= +T
5) 24yt +2 42 =0 6) z=34+2-2

va I

| ¥

z= :52, o+ yg = 4.:2,
i r+y =0, 5 4yt =12
) = ) r=0, y=10
y=:a = =4,

=0 (z>0, y>0)




Mpunomenns npousscaHoR

1. HconenosaTes Ha 3ECTPeMyM PyHKIIHN

3
T . T R S =
1) T 2y y==<x (x 1)
3 y:eg:r_‘r_

2. CocTaBUTE YPABHEHHS BCEX ACHMIITOT CHASOVEMITHY KPHBEIX

- = . -
+ 3 - — bz + 3
1 = 1—zd 2 =
) ¥ * )y r_3

3 yv=a—2lnx

3. llporecTn nonHoe HCCAEOOBAHME H NOCTRPONTE DR gy HEDIHT

4z
r? 4+ 4

]_J Y= 2) y:w'y['g—I][_.I:?—dI—Fl‘_I

1
=%

M| w

4. CocTaBNTE ¥YPaBHEHHMA KACATEMBHOH M HOPMANH K rpaduey GyHEDNE B

ToOWES © abdCIIHocoll T = T,, HIN COOTBEETCTRYIONIEN 3HADMEHHH HapaMeTpPa
E =ty
1. ., .
1) y:g[r‘—?E—d} Ty =4
r = Z2cost
2] { = f“ = —]T,"’a
Yy =s1nt

5. B xpyr panuyca R snncan pasHobenpeEHER TpeyronbHuk. [Ipn xawxon
COOTHOIIEHHN CTOPOH TReyroNbHME OVIOeT HMeTE HamOGoNnbBIIVEY [IIIOMTATE.

G. Hafirn manfonkimes M HAMMeHEIISS IHATSHNA Dy HKLIMIT

1
y =z + — _16 = unTepBan:s  [1; 4]
@

7. Hcnonwsya npasnno Jlonwrans, HallTH npemens

— 1 =2
1) lim 2222 T - 21 lim ——
U a—x3 2 f2— w6 THE o 4 e




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

TectupoBanue —
HE3aBUCUMBIN
koHTpoJs LIOKO
(PT1 u PT2)

Bomnpocsr:
1. C nomomib1o 351€MEHTapHBIX IPE0Opa30BaHUM pacIlIMpEHHAss MaTPULA CUCTEMbI JIMHEHHBIX YpaBHEHUM

1 -1 2010
npuenenaksury [0 O O O O | 1 | BuiGepure BepHble yrBepieHus, ecii A — OCHOBHAS

0102010

MaTpullia CUCTEMEI, A — paciiup€HHasA MaTpula CUCTEMBI.

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

5. cucTeMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Boicora tpeyronsauka ABC, onymennas uz sepummasr C, ecmn A(3;1;2), B(5;—3;6),
C(3;0;4) pasua

3. Paccrosinue Mexay Gpokycamu 3IuIUmca 5X* + 9y2 —30x +18y +9=0 paBHO

X=9t+1,
4. KocuHyc 0CTPOro yria Mexay npsiMbimu X+4_Y-1_2+5 y gt paBeH
10 -2 -1 y="5ot,
72=3-2t
5. YcTaHoBHTE COOTBETCTBHE MKy DyHKIMEH U e€ nuddepeHmanom
GbyHKIUSA IIPOM3BOTHAS
y =3/sinx _ COSX
dy = —2 dx
33/sin? x




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIbHBIX 32J12Hﬂﬁ

yZ\ISinX dv = CO?X dx
2+/sin x
y= 1 dy = — COSX 4
\/sin x 2+/sin® x
y = 1 dy = COSX_ 4y
Usinx 33sin* x
COS X
dy = ——dXx
4 23/sin x
1
dy = ——dXx
y 2+/sin x

1+ x3

In( 3

. X
6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO Mallol GyHKIIMA ——~— 2
X

] 1
OTHOCHUTCJIIBHO —IIpU X — ©
X

K=
7. OyHKIUA y =6X-e2* yObIBAaeT Ul 3HAYCHUH X

Ly e(1/2)

2. X € (1/2;+x)
3. Xe (—o0;—1/2) U@/ 2;+00)
4. xe(-1/2;+00)

S5 xe(/2,0).

DK3aMeH

e UYro Takoe OHpe):[CJ'II/ITeJ'IB? HpI/I KakKux npeo6pa3OBaHI/mx BCIIMYMHA ONPCACITUTEII HC MCHACTCS
e B xakmx CllydasaX onpCaACInTC/Ib paABCH HYJ'HO? Yto CJICAYCT U3 PAaBCHCTBA OIIPCACIIUTCIIA Hy.l'IIOr)




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

Haiite ompenenenne MHHOpa W anreOpanyeckoro JONONHEHHUS OJEMEHTa ONpEAeIUTeNs.
CdopmynupyiiTe npaBUIO BEIYUCICHHUS OMPEACTHTEINS.

Kax ocymiecTBistorcs TMHEHHBIE ONlepalluy HajJ MaTpULaMu?

Kak mepemuoxatorcs 18e MaTpuilbl? CBOMCTBA MPOU3BEIACHUS MATPHUIIL.

KaxkoBa cxema Hax0XJIeHHs1 00paTHOM MaTPHIIBI?

[HaiiTe ompeneneHuss penieHWs] CHCTEMbl JMHEHHBIX anreOpanvyecKux ypaBHeHHWH. Pacmmdpylite
MIOHATHUS «COBMECTHAA», KHECOBMECTHAN», «ONPENeIEHHAN», «HEONPEAeTEHHASN» CUCTEMBI.
Hanmmmire popmynsr Kpamepa. B kakom ciydae oHE TPUMEHUMBI?

Uro HazeiBaeTcs panroM Marpuilsl? Kak on HaxoauTcs?

Cdopmymupyiire Teopemy Kponekepa — Kanemnu.

[Ipn KakuX yCIOBHSX CHCTEMA JIMHEHHBIX anre0pandecKuX ypaBHEHHH MMeeT MHOXKECTBO PelIeHHi?
Korna ona umeer enrHCTBEHHOE perieHne?

Onummre meron I'aycca pemenus CHCTeM JTUHEWHBIX YpaBHEHHH.

Kaxkune Hen3BecTHBIC HAa3bIBAIOTCS CBOOOIHBIMH, a KaKue 0a3uMCHBIMH?

Kakne 0coOEHHOCTH pemIeHUus OMHOPOMHBIX CHCTEM JIMHEHHBIX airedpandecKux ypaBHEHUH Bbl
3Haere?

Kak crpoutcs ¢hyHIaMeHTaIbHAs CUCTEMA PEIICHU?

Kaxk BBITIONTHSIOTCS JIMHEHHBIC ONepariyl Ha T BeKTopaMu? KakoBBI CBOMCTBA 3THX OIepaItuii?

Kaxue BekTopa Ha3bIBalOTCS JIMHEHHO 3aBUCUMBIMH, a KaKue JMHEIHHO He3aBUCUMBIMU?

Uro Ttakoe 6a3uc? Kakme BekTopa 00pa3yroT 6a3mc Ha TUIOCKOCTH B B POCTpaHCTBE?

Kaxkoit 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

Uro Takoe KOOpAMHATHI BEeKTOpa?

Uto Ha3bIBaeTCS CKAISIPHBIM IPOM3BeIcHHEM BeKTOpoB? KakoBel ero cBoiicTBa? J{is pemeHus KakKux
3a/a4 ¥ KaK OHO MOYKET OBITh HCIIONb30BaHO?

Yto Ha3pIBaeTCsl BEKTOPHBIM IPOU3BecHUEM BeKTOpoB? KakoBbl ero cBoiictBa? st penieHus: Kakux
3aa4 ¥ KaK OHO MOKET ObITh HCIIONb30BaHO?

Yto Ha3bIBAETCSl CMELIAHHBIM MTPOU3BEACHUEM BeKTOpOB? KakoBbl ero cBorictea? s pereHus Kakux
3a/a4 ¥ KaK OHO MOKET ObITh HCIIONb30BaHO?

3anuiuTe B BEKTOPHOW M KOOPAMHATHOM (hopmax yCIIOBHS KOJJIMHEAPHOCTH, OPTOrOHAJIBLHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

[IpsiMast TMHMUS Ha MIJIOCKOCTH, €€ o0lee ypaBHEHNE

JlaiiTe MOHATHE HOPMAJIBHOIO M HAMPAaBISIOIIETO BEKTOPOB MPSMOW Ha IUIOCKOCTH, YTJIOBOIO
ko3 uIrenTa.

3anuImMTe pa3IuYHbIE BUAbI IPSIMON U YKAXKUTE TEOMETPUUECKUN CMBICT TapaMeTPOB YPaBHEHUSI.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

3anuImTe YCIOBUSA NapajIeIbHOCTH M MEPNEHAMKYSIPHOCTH NPSAMBIX HAa IUIOCKOCTH B Ciydae
Pa3IMIHBIX BU0OB ypaBHeHI/Iﬁ IMPAMBIX.

Kak HaiiTy TOUKy nepeceueHus psAMbIX Ha MIIOCKOCTH?

Kax Beiuucnsercs paccTosiHie 0T TOYKU J0 MPSAMOM Ha TIOCKOCTH?

[aiiTe onpenenenue 3JuIMIICca M 3aNUIINTE €0 KAHOHUYECKOE ypaBHEHHE.

Maiite onpenenenne THepOOIbI U 3aNUIINTE €€ KAHOHMYECKOE YpaBHEHHE

Jaiite onpenenenre napabobl ¥ 3aNMIIUTE e€ KAHOHUYECKOE YPaBHEHUE

Uznoxure cxeMy MpHUBEACHUS 0OLIEro ypaBHEHHUS KPUBOM BTOPOTO MOPSIJIKA K KAHOHUYECKOMY BHTY.
[aliTe noHATHE NOJPHON CUCTEMBI KOOPAUHAT.

Onwuimmre mapaMeTpuIecKiii cocod MoCTPOSHNUsI JIMHUI Ha MJIOCKOCTH

[Inockocts, € obuiee ypaBHEeHHE

Kax ompenensercss B3auMHOE PAcCIIONOKEHHE TUIOCKOCTEH? 3amuInTe yCIOBUS MapajIeIbHOCTH U
MEPIEHIUKYIISIPHOCTH IIJIOCKOCTEH.

Kax Berumcnsercst paccTosiHuie OT TOYKH J0 TUIOCKOCTH ?

3anummTe pa3TudHbIe BUABI YPaBHEHWH MPSAMOM B MPOCTPAHCTBE W MOSCHUTE CMBICT MapaMeTPOB,
BXOJSIIIINX B YPaBHEHUSI.

Wznoxure cxeMy IpUBeAEHHs OOLIMX YpaBHEHUH IPSAMOM K KAHOHUYECKOMY BUIY.

Kak onpenenuTs B3aMMHOE PaclojiokKeHUE NPSIMBIX B IPOCTPaHCTBE?

Kak Bbruncisiercss paccTosHue OT TOYKH JI0 IPSAMON B IPOCTpaHCTBE?

Kak onpenennts B3aMMHOE PaCITOIOKEHHE MPSMOM M TNTOCKOCTH?

Kak umercst Touka nepecedeHus MpsMOr U TIIIOCKOCTH ?

HasoBuTe MoBepXHOCTH BTOPOro NOPSIKA U HATUIINATE UX KAHOHUYECKUE yPaBHEHMSL.
CdopmynupyiiTe nOHATHE IpEnEia YUCIOBOH MOCIEN0BATEIBHOCTH

Cdopmynupyiite moHsTHE TIpeaena GyHKIINH OTHON ITepeMeHHON

Urto Takoe 0JHOCTOPOHHHUE MpeAeisl (YHKIINH B TOUKE?

CdopmynupyiiTe MOHATH OECKOHEYHO MaJIOi 1 OeCKOHEYHO Oombinoi mpu X —> a bk

IlepBrIii 1 BTOpOI 3aMeyaTenbHbIC IPEaEb

Kaxk cpaBHUBatoTCS 66CKOHEYHO Majible BEMUYHHBI? UTO TaKoe OTHOCUTENBHBIN MTOPSIOK MAIOCTH?
Kakne OeckoHEYHO Maible Ha3bIBAIOTCS 3KBUBaJEHTHBIMHU? llpuBenure mpuMepbl 3KBUBAJIEHTHBIX
0ECKOHEUHO MaJIbIX.

Kaxumu coiictBamu 00s1agaroT (yHKLINH, HETIPEPHIBHBIEC HA 3aMKHYTOM IIPOMEKYTKE?

UTo MOHUMAIOT o1 TOYKOW pa3pbeiBa pyHknmuu? Kakve pa3pbiBbl pa3nudaroT?

Kak cBs3aHbI TOHATHS HEMIPEPHIBHOCTU U HU(depeHInpyeMOCTH (PyHKIHNU B TOUKE?

3anumuTe npaBuia auddepeHIrpoBaHus 00paTHOH M CI0KHON (PYHKIMH.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

e 3anummure mnpaBuia guddepeHIMpPOBAHUS HESBHO 3aJaHHOM (YHKUMUM u (GYHKUIUH, 33AaHHOM
napaMeTpUYecKH.

Uro takoe nuddepennnan Gpynkuun? KakoB ero reoMmerpuyecKuii CMbICIT?

Kakumu cBoiictBamu obnanarot auddepeHunpyembie QyHKIUN?

Kak naxonsres auddepeHimans 1 MpOU3BOAHBIEC BBICIIUX TTOPSAKOB?

®opmyia Telinopa

Uro Takoe Touka skcTpeMmyma QyHknun? Kakue TOUkn 3KCTpeMyMa ObIBatoT?

Heo0Oxoumoe yciioBue CyliecTBOBaHuUs SKcTpeMyMa s nuddeperiupyemMoit GyHKIUK
JlocTaTouHbI€ YCIIOBUS CYIIECTBOBAHUS IKCTPEMYyMa

CxeMa mccieoBaHus Ha SKCTPEMYM (QYHKIIMH OJJHOTO [TEPEMEHHOT0

CxeMa HaxOXJIeHHs HAaOOJIBINEr0 M HAUMEHBIIIEr0 3HaYeHUsT PYHKIMH HA 3aMKHYTOM MTPOMEXKYTKE.
JaiiTe orpenenenne BHITYKIOCTH ¥ BOTHYTOCTH KPUBOKM Ha IPOMEXYTKE.

Kakne Toukn Ha3BIBAIOTCS TOUYKAMHU Iepernda’?

Uro Ha3pIBaeTCs acCHMNTOTON rpaduka GpyHkinu? Kakue aciMITOTH pa3nuyaroT?

B uem coctout npasuno Jlonurtansa? g packpeITHS KaKUX HEONIPENeIEHHOCTEH OHO MPUMEHsIeTCs1?

5. MeTtoauueckue yKa3aHus 1o npoueaype oueHuBaAHUS

OueHOYHbIE MEpPONnpPUATHS

Hpouenypa MPOBEJACHUSA OLICHOYHOI'0O MEPONIPHUSATHSA H He00X0IMMble MEeTOANYECKHe YKa3aHus

1.

KonTtponsnas padora

B cemecTpe CTymeHTHI BBINONHSAIOT S5 KOHTPOJBHBIX pPabOT, COAep)KaHWE KOTOPHIX OXBATHIBAET BCE pa3Ielbl
mucturuHbL. KaskioMy cTyZeHTy BoigaeTcs cBoil BapuaHT. KOHTpoibHBIE paboOThI MPOBOAATCS B YaChl TPAKTHUECKUX
3aHATHN. 3a KOKIYI0 KOHTPOIBHYIO pad0Ty MaKCUMANbHBIA OalI OMPEeNsieTcsl B COOTBETCTBHE C PEHTHHT-TUIAHOM
JUCTIATLTIHBI.

Kpurtepuu oueHku 3a1aHus:

Baniel 32 KOHTPONIBHYIO pabOTy MOTYYAIOTCSl YMHOXKEHHEM MaKCHUMaJIbHOIO 0asa, IpeayCMOTPEHHOrO 32 Hee B
COOTBETCTBHE C PEUTHHI - IJIAHOM, Ha JIOJII0 BEPHO BBHIIOIHEHHBIX 33JaHUH.

nas3

B cemectpe crynents! BemonHsoT 7 M/13 mo BceM pazaenam nporpamMMbl JUCHUIUIMHBL. Y KaXIOro CTYJIeHTa B
rpymie cBoii BapuanT W13, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYJEHTA B CIIMCOYHOM COCTaBe

IPYIIIBL
W13 pa3menieHbl B 3JIEKTPOHHOM KypCe MO AUCLHUILIHHE.




OueHo4yHble MEPONPUATHS

Hpoueuypa IMPOBEACHUS OLCHOYHOI'0O MEPONIPUSATHS H HeOﬁXO}Il/IMble METOANYECCKHE YKA3aHUNA

Pemenue KaXXJ01o0 3aJaHus JOJIXKHO OBITh HOI[pO6HBIM, C BKJIFOYCHUEM NIPOMCIKYTOUYHBIX paC‘léTOB, paCCY)KIlCHPIﬁ,
TOSICHEH U, C yKa3aHMEM HCIIOJIB30BAHHBIX METOIOB U (hopMyl. 3aJaHUE BBICBIIACTCS OTACIBHBIM (haiiyioM,
ykasbiBaetcss ®UO, rpynmna.

Kputepnu ouennBanus

3aIlaHI/Ie CUHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJTHCHO 0oJiee ITOJIOBUHEI 3az[aH1/1171

Ecnu 3aaHne He 3a4TeHO, padoTa BO3BPAIIASTCs CTYACHTY Ha TOpaboTKY.

CTyneHThl MOTYT HCTIPABIIATh HEBEPHO PEIICHHBIE 3aJJaHUs U CAaBaTh Ha MIOBTOPHYIO IPoBepKy. IIpemogaBarens
MOXKET Y9eCTh HUCTIPABIICHUS U JJ00ABUTEH OAJIIBI K MPEABIIYIIIIM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe crymeHThI poxoasaT qBa pyoexHbix TectupoBanus (PT1 u PT2) Bo Bpems KoH]epeHII-Heeu B cepeinHe
¥ KOHIIE TEKYIIETO CEMECTpa COTjlacHO pacnucanuio. Pyoexxnoe tectupoBanue (PT) mpoBoauTcs B KOMITBIOTCPHOU
dopme B on-line pexume. IIpomomKUTEIBHOCTh TecTHpoBaHUS — 90 MuHYT 6e3 mepepniBa. OTCU€T BpeMeEHHU
Ha4yMHAeTCsl C MOMEHTa BXoJa cTyneHTa B TecT. MHCTpyKTaK, NpEALISCTBYIOIUI TECTUPOBAHUIO, HE BXOIUT B
yka3aHHoe BpeMs. CTy€HT MOXeET 3aKOHUYHUTD BbIIIOJIHEHUE TecTa 10 UCTeYeHUs! OTBEIEHHOTO BPEMEHH.

PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWI, YMEHHWHA M BIaJCHUI, MOITY4YEHHBIX CTYJEHTAMH 32
OIIpEeeTICHHBIA IPOMEXYTOK O0ydEHHS.

Kaxplii BapranT Omiiera MOZIEIHPYETCss KOMITBIOTEPOM I10 3a/laHHBIM pasfenaM XUMHU U comepkuT 20 3amaHuid.
CTyneHThl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIIECHMs M IOSACHEHWs] HmpoBoaaT Ha Oymare. Ilo oxoH4aHuu
TECTUPOBAHMS NIPENIOJABATENIO BBIAAETCA MaTPHULIA OTBETOB U CyMMAapHBI peUTHHT 3a TecT. OO0CyXIIeHUE pe3yIbTaToB
TECTUPOBAHMS IPOBOAUTCSA HA KOHCYJIbTALUH.

KpuTtepuu oneHKH 0OTHOTO 3aIaHHUS:

® 33 KaX10€ IPaBUIBHO BHINOJHEHHOE 33/1aHie BhICTaBisieTcs | TeCTOBBIN Gai;
® 33 HENMpaBWJIHLHO BBHIIOJIHEHHOE WM HEBBIIOIHEHHOE 3a1aHue BeicTaBisiercs: 0 06aos;
e Ui 3aJaHUi C BEIOOPOM HECKOJBKHX NPAaBHIIBHBIX OTBETOB, 33/IaHMH Ha COOTBETCTBHE M YCTAHOBJICHHUE
MIOCJIEA0BATEIBHOCTH NPETYCMOTPEHO YaCTUYHOE OL[CHUBAaHUE.
MakcrManbHBIN CyMMapHBIA TECTOBBIN 0ait 3a kaxaoe PT cocrapmser 15 Gaios.
3a 2 semenmu no PT cTymeHTBI MOTyT O3HAKOMHUTCS C JEMOHCTPAllMOHHBIM BapUaHTOM OHJIeTa, KOTOPBIH
pacmonaraercst Ha caiite http://exam.tpu.ru B pa3zaene « MeponpusTHs», 1 MOXKET OBITh BHITIOTHEH KaXKAbIM CTYAEHTOM
HEOIrPaHUUYEHHOE YHUCIIO Pas.



http://exam.tpu.ru/

OueHo4yHble MEPONPUATHS

Hpoueuypa IMPOBEACHUS OLCHOYHOI'0O MEPONIPUSATHS H HeOﬁXO}Il/IMble METOANYECCKHE YKA3aHUNA

s cmyoenmos, me npoweowux PT 6 nepuoo nposedenus mecmupoanus NO YBANICUMETbHOU Hpuyune,
npeodycmMompena 803MONCHOCHb MeCMUPOBAHUSL 8 Pe3ePEHbILL 0elb, KOMOPbLL HAZHAYAEMC s CpA3y NOCie KOHepeHly-
Hedenu.

Ipu pesynomame pybesicnozo mecmupoganus 6 6ai108 u menee, 00YUAIOWUMCS NPEOOCMABILEMCs 8 Nepuod
meKyweti NPOMeANCYMOUHOU ammecmayu 03MONCHOCMb noemopHo npotimu PT 6 pesepanbiil 0enb, co21aco8anHblIL C
bropo pacnucanuu TI1Y.

OK3aMeH

DK3aMeH MPOBOJUTCS B HA3HAUYSHHOE TPETIOaBaTeNIeM BpeMs U IaTy. DK3aMeH OI[CHHBACTCS B
COOTBETCTBHUU CO IIKAJIOH JJIsl OLIEHOYHBIX MeponpusTuii sk3amena: 0 — 20 6anos




MUWHHUCTEPCTBO HAYKHW M BBICIIEIO OBPA3OBAHU A POCCUVCKOM ®EJTEPAIIANA

CDez[epanLHoe TOoCynapCTBEHHOC aBTOHOMHOC 06pa30BaT€HLHO€ YUpEKACHUE

BEICIIIEr0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCAEJOBATEJABCKUI TOMCKHII MTOJUTEXHAYECKUI YHUBEPCHUTET»

KAJIEHJAPHBIN PEUTUHT -TIJIAH JUCHUILINHBI

2020/2021 y4ebublii rox

OLEEHKU Jucnumnnnaa Jlexumm 48 yac.
MATEMATHKA 1 TTpaxr. ammist
«OTIHYIHO» A | 90- 100 GawioB - 48 ac.
J1a0. 3anstrvist Yac.
80— 89 IUIS CTYIeHTOB 1 Kypca Bcero ayn.
B Gaywion paora 9% yac.
«Xoporto» 10 HaIPaBJICHHUIO:
C | 70-796awos | 18.03.01 xXuMHUeCKast TEXHOJIOT U CPC 120 yac.
D | 65—6906awios 216 yac,
«Y 1IOBILY E 55 — 64 6amion HUTOIO 6 s
3ayreHo P 55 - 100 GayutoB
Heynosnersop
HTEITHHO / F 0- 54 Garwios
HE3AUTEHO

PesyanaTm Oﬁy‘IEHﬂﬂ Mo AMCIHMILIMHE:!

P/l

Bnaneer
OCHOBHBIMH TOHATHSMHU U METOJIAMH JIMHEHHOU anreOpbl, aHAIMTUYECKON reoMeTpuH U AudhepeHIInaabHOro
ucyucieHus QYHKIMY OJJHOW NepeMeHHOM

P2

VYmeer

BBIYUCIIATH OHpeI[CJ'II/ITCJ'II/I, BBIIIOJIHATH ,IleICTBPI}I C ManI/ILlaMI/I, HUCCIea0BaTh H pemaTb CHUCTEMBI JIMHENHBIX
anreOpanyecKuxX ypaBHEHHH; MPOM3BOAWTH JACHCTBHsI HAJ] BEKTOPAMH; T€OMETPUYECKH M aHAIUTHYECKH
HpCI[CTaBJ'I}ITL Hp}IMyIO U IINIIOCKOCTh, yCTaHaBHI/IBaTb B3aMMHOC pacnonon(eﬂm HpﬂMLIX u HHOCKOCTefI;
NPUBO/INTH OOLIME YpPaBHEHUs] KPUBBIX U MOBEPXHOCTEW K KAHOHMYECKOMY BUJY M CTPOHUThH WX; HaXOIHUTh
npenensl QYHKIMHA M YUCIOBBIX MOCIENOBATEILHOCTEH; HAXOANUTH MPOWU3BOIHBIC, HCCIENOBATh (DYHKIHH
OJTHOT'O TIEPEMEHHOI0 U CTPOUTh UX rpaduku

P13

3Haer

anreOpy MaTpHIl; METO/bl PELICHUs] CUCTEM JIMHEHHBIX alreOpanmdecKux ypaBHEHHH; METOAbI BEKTOPHOI
anreOppl; CBOMCTBA M ypPaBHEHUS OCHOBHBIX TI€OMETPHYECKHUX OOpa3oB ; OCHOBHBIC MOJOKEHHUS TEOPUH
NpEe/IeNioB; MpaBwia u MeToabl AuddepeHnupoBanus (GYHKIMA OJHOW TEPEeMEHHOH, CXeMy IOJIHOrO
HCClIea0BaHus (YHKIMU

OuneHoYHbIE MeponpusaTHs:
J1st AucnuniIMH ¢ popmoii KOHTpoJIs — 3a4eT (uddepeHUHPOBAHHBII 3a4eT)

OueHoYHbIE MePONPUATHS Koa- Banabl
BO
Texkyumii KOHTPOJIb:
TK1 KonTponbHas pabora 5 45
HK He3zaBucumprii kouTpoas [TOKO 2 30
9K DJIeKTPOHHBII 1 25
00pazoBaTebHBIN pecypc
(A0T)
HUTOTO 100
JlonoJTHUTeIbHbIE 0TI
YyeOHast AeATEJIBHOCTD / KoJ-Bo Bbajibl
OLCHOYHbIC MEPONIPUATHHA
A1 | Onummuana 1 5




AII2 BricTymienne Ha KoH(pepeHIun 5
JI3 [TyOmukarms 5
HUTOro 15

DJIeKTPOHHBIIi 00pa30BaTe/IbHbII pecypc (P HATHYUHN):

YyeOHas e TeJbHOCTD / Kou- | Banabl
OLleHOYHbIe MEPONPHUSITHSI BO
9P1 | 3amanusa 7 21
IP2 | TecrupoBanue 4 4
HUTOI'o 25




Koa-Bo Onenounoe Hndopmanuonnoe
- 4acoB Meponpusitue obecneyeHne
E Jlata E g E Ayn. | Cam. Koa-80
5 |Hawana = 3= YuebHas 1eATeILHOCTD GaLI0B Yuyeonas Wurepuer Bupeo-
T |mwepen| 3 E 5 auTepary p pecype
~ g E pa -pecypcst "
1| 2 3 4 6 7 8 9 10 11
1 Jlexuust 1. MaTpuilbl U IEHCTBUS Ha/l HUMHU. OCH 1| 5P1
OnpesieNuTenn U UX CBOMCTBA. OCH 2
OCH3
Jexuus 2. OOpaTHas MaTpuna. Panr MaTpuip. 2 OCH1| 35P1
OCH 2
PJI1 OCH3
TpaxTraeckoe 3ausThe 1. MaTpuipl, BUabl MaTpull, | 2 OCH1| BOP1
neicTBust Haa Matpuiamu. OnpeaenuTeny OCH 2
nopsiaka 2,3. OCH 3
Brinonnenne MeponpusTHii B paMKax 6 JOII-1| DP1
CaMOCTOSITEIEHOH PaboTHI cTy/eHTa: BeimonHenne VJ/13. J1OI1-2
JOIT-4
2 Jlextmst 3. CHCTEMBI JINHEWHBIX YpaBHEHUI. 2 OCH1| 5P1
OCHOBHEIE ITOHATHS U METOIBI PEIICHUS. OCH 2
OCH 3
OCH1| OP1
OCH 2
OCH 3
P2 ITpakruyeckoe 3anstue 2. Onpenenurteny mopsiaka n,| 2 OCH1| 5P 1
UX CBOHCTBA. PaHr MaTpHIIBL OCH 2
OCH 3
Ipakrudeckoe 3anstue 3. OOpaTHast MaTpuIa. 2 OCH1| 5P1
Pelenye MaTpUYHBIX yPaBHEHHUM. OCH 2
OCH 3
BrInonHeHre MEpONPUATHI B paMKax 6 DK 4 |JOII-1 9P 1
CaMOCTOSITENFHOM PaboThI CTy/ieHTa: BeimonHenue VJ13. JOI1-2
JOI1-4
3 Jexuus 4 CHCTEMBI JIMHEHHBIX YPaBHEHH. 2 OCH1| 5P1
OCH 2
OCH 3
Jexuus 5. JIuneiHoe npocTpancTBo. JInHelHbii |2 OCH1| 2P1
omeparop. 3aaya Ha COOCTBEHHBIE 3HAUYECHHUSL. OCH 2
PI2 OCH 3
IIpaxTtuueckoe 3ansatue 4. CHCTEMBI OTHOP OJHBIX 2 OCH1| OP1
JIMHEWHBIX YPABHEHMIA. OCH 2
OCH 3
BrlnonHeHre MEpONPHUATHI B paMKax 6 JOIl-1| BOP 1
CaMOCTOSITEIBHON PaOOTHI CTyAeHTa: BeImoaHenne MJ13. JOI1-2
IToaroroBka K KOHTPOJIBHOM pabore. J10I1-4
4 Jlexuus 6. KBagpatuansie popmsl. [TpuBenenue 2 OCH1| OP1
KBaJIpaTHYHOM (POPMBI K KAHOHUYECKOMY BUIY. 8%1}{1 g
IIpaktuueckoe 3ausTue 5. CUCTEMBI JIMHEHHBIX 2 OCH1| BOP1
ypaBHEHHiA. 3a/1aua Ha COOCTBEHHBIC 3HAUCHHMSI. OCH?2
P23 OCH 3
" |paxtrueckoe 3ausrue 6. Kontponbhas pabora mo |2 TK-1 8 |OCHI1| BP1
TeMe «JIuneitnas anre6pa» OCH 2
OCH 3
BrinonHeHne MeponpusSTHI B paMKax 6 JOIT-1| 5P 1
CaMOCTOSITENIFHOM paboThI CTy/IeHTa: BhimonHenne VJ13. JOI1-2
[ToaroroBka K KOHTPOJIbHOM paboTe. HOIT-4
5 Jlexuus 7. Iousitre BekTopa. JluHeiiHbie oneparm |2 OCH1| BP1
PJI3 |uan BexTopamu. OCH 2
OCH 4




Koa-Bo Onenounoe Hndopmanuonnoe
- 4acoB MeponpusiTue obecneyeHne
E | Jara E g ] Aya. | Cam. K
2 |nauana = z E YuebHas JeATeILHOCTD 0180 Yueonas Bupeo-
= |nexemn| 8 £ 5 Gan08 auTepar Wurepuer| oo
&&= Y| _pecypes | PESYP
= pa bI
Jlexuus 8. ba3uc Ha MJIOCKOCTH U B IPOCTpaHCTBE. |2 OCH1| BP1
CkaJsipHOE TIPOU3BEIECHUE OCH 2
OCH 4
IIpaxtudeckoe 3anstue 7. JIuHelHble onepanuy Haj 2 OCH1| BP1
BEKTOpaMH. OCH2
OCH 4
BeinonHenne MeponpusTHii B paMKax 6 JOII-1| BOP1
CaMOCTOSITEIIBHOW PabOTHI CTy/IeHTa: BeIoaHeHHe 1J13. J1OI1-2
J0I1-4
6 Jlexmus 9. BekTOpHOE M CMEIIaHHOE MPou3BeeHue |2 OCH1| OP1
OCH 2
OCH 4
IIpaxtudeckoe 3anstue 8. [IponsBeneHns BEKTOPOB. 2 OCH1| BP1
OCH 2
PI3 OCH 4
IIpaxTudeckoe 3ansTue 9. [IpousBeneHns BEKTOPOB. 2 OCH1| BP1
CBolicTBa U NPUIIOKEHUSL. OCH?2
OCH 4
Brinonnenne MeponpusTHii B paMKax 6 |9K 4 | OOI-1| 5P 1
CaMOCTOSITEIEHOM PaboThI CTy/ieHTa: BeimonHenue VJ13. JOI1-2
[ToaroroBka K KOHTPOJILHOM padore. JOIT1-4
7 Jexms 10. [TmockocTh U mipsAiMasi B mpocTpaHcTBe |2 OCH1| 5P1
OCH 2
OCH 4
Jlexuusa 11. B3aumHoe pacrnonokenue npsamoi u-— |2 OCH1| OP1
TJIOCKOCTH OCH 2
PI3.4 OCH 4
IIpaktudeckoe 3austuel0. KonrponbHas padora mo 2 TK-1 7 |OCH1| BP1
Teme «BekropHas anrebpa» OCH?2
OCH 4
Brinonnenre MeponpuaTuil B paMkax 6 JOIl-1| 2P 1
CaMOCTOSTEIIbHON paboThI CTyIeHTa: BhionHeHuHe VJ13. JOI1-2
IToaroroBka K KOHTPOJIbHOM pabore. JOI1-4
8 Jlexuus 12. BelunciieHre paccTOsSHUN 2 OCH1| DP1
OCH 2
OCH 4
IpaxTtuyeckoe 3anstue 11. ITmockocts. OGIee 2 OCH1| 5P1
ypaBHenue. HeronHoe ypaBHeHue OCH 2
P13 OCH 4
IMpakruueckoe 3anstue 12. [psivast B mpoctpancTse |2 OCH1| 5P1
OCH 2
OCH 4
BeIinontueHne MEpONpHUsITHIA B paMKax 6 |9K 2 |JAoIm-1| 5P1
CaMOCTOSITEIBHOM PabOTHI CTyAeHTa: BeImoaHeHue MJ13. JOI1-2
IloaroroBka K KOHTPOJIBHOM pabore. J10I1-4
9 Kondepenn-negensn 1
Brinonnenne MeponpusaTHI B paMKax 12 JHK 15
CaMOCTOSITEIBHON PaOOTHI CTyAeHTa: BeImoaHenne M]3
Tectuposanue [IOKO
Bcero no KOHTpOJILHOI Touke (aTTecTanmu) 1
10 PJ14 |Jlexums 13. KpuBbie Broporo nopska 2 OCH1| DP1
OCH 2
OCH 4
Jlexuus 14. TIpeoOpa3oBanue KOOPUHAT HA IIOCKOCTH. |2 OCH1| BP1
[IpuBeneHne KPUBBIX BTOPOTO MOPSAKA K OCH2
KaHOHHYECKOMY BUJY. OCH 4
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[Ipakrrdeckoe 3ansTue 13. BzaumHoe pacnionokenune |2 OCH1| BP1
TIPSIMOM ¥ TUTOCKOCTH B IIPOCTPAHCTBE. OCH 2
OCH 4
Beinonnenue MeponpusTHii B paMKax 6 |OK 4 | AOI-1| B9P1
CaMOCTOSITEIIBHON paboTHI cTy/IeHTa: BhIoaHeHue 1J13 J1OI1-2
J0OI1-4
11 P14 |Jlexuus 15. IToBepxXHOCTH BTOPOro HOpPSIIKA. 2 OCH1| BP1
IIpuBeneHue NoBEpXHOCTU BTOPOrO MOPAAKA K OCH 2
KaHOHMYECKOMY BHUJLY. OCH 4
[pakTrdeckoe 3anstue 14. Kpussie BToporo nopsinka. |2 OCH1| BP1
OCH 2
OCH 4
IIpaxtuyeckoe 3ansrue 15. [IpuBeneHue KpUBbIX 2 OCH1| BP1
BTOPOI'O MOPs/IKAa K KAHOHUYECKOMY BHIY OCH 2
OCH 4
BrinonHenue MeponpusTHii B paMKax 6 |9K 3 JHAOII-1| BP1
CaMOCTOSITEIEHOH PaboThI cTy/eHTa: BeionHenue V/13 JOI1-2
J0I1-4
12 PS5 |JTexuus 16. Beenenue B ananus. [lonsatue 2 OCH4 | DP1
GyHKIMM OCH 5
Jlexuwst 17. YucoBast HOCIeA0BATENbHOCTD M €€ |2 OCH4| 5P 1
npesien OCH 5
[pakTryeckoe 3anstuel 6. Konrponsras pabora o 2 TK-1 7 JOCH4| 5P1
TeMe «AHaJIUTHYeCKas TeOMETPHs OCH 5
BrinonHnenue MeponpusTUii B paMKax 6 OCH4| DP1
CaMOCTOSITCIIbHOM PabOTHI CTyAeHTA: BhinonHenue W13 OCH 5
13 PAS |Jlexuus 18. TIpenen Gpynkuuu. OCHOBHBIE TEOPEMBI |2 OCH4| 5P 1
0 mpenenax OCH 5
[Ipaktudeckoe 3austue 17. OCHOBHBIC SJIEMEHTapHbIE |2 OCH4| DOP1
(hYHKIIMH U X CBOWCTBA OCH 5
IMpakruueckoe 3anstue 18. Beraucnenue npeaenos |2 OCH4| BP1
MOCIIEIOBATEIFHOCTH OCH 5
BelnonHeHre MEpONpUsATHIA B paMKax 6 JOIT-3| DP 1
CaMOCTOSITEIbHOM PabOTHI cTyAeHTa: BeimoaHenue MJ13 J10IT 4
14 PAS |Jlexuus 19. 3ameuarenshbie npeneisl. CpasHende |2 OCH4| 5P 1
OECKOHEYHO MaJTbIX OCH 5
Jexnus 20. HenpepoiBHOCTh (yHKIMH. OCHOBHBIE |2 OCH4| OP1
TEOpPEMBI O HENPEPBIBHBIX (YHKIHS OCH 5
IpaxTuueckoe 3ansatuel9. [Ipenen GpyHkum 2 OCH4| 5P1
3aMeuaTenbHEIE penesl. CpaBHEHHE OCH 5
OECKOHEUHO MaJIbIX
BeInonHeHre MEPOIPHUSITHI B paMKax 6 |9K 3 |HAOII-3| BP1
CaMOCTOSITEIBHON Pa0OTHI CTyAeHTa: BeimoaHenue MJ13 J10IT 4
15 P16 |JTexuus 21. ITousTre auddepeHmnpyeMocTr 2 OCH4| OP1
¢yaxn. Ipasuna guddepeHIIpoBaHus OCH 5
Juddepernman
IMpakruueckoe 3ansatue 20. KOHTpOnbHas 110 2 TK-1 10 |OCH4| 5P 1
npesnenam OCH 5
Ipaxrudeckoe samsrue 21. HenmpepbIBHOCTH 2 OCH4| 5P 1
¢yrxmun. Touky pa3pbiBa U X KIacCHUKALMSL OCH 5
BrinonHeHnE MEPOIPHUSATHIA B paMKax 6 JOII-3| DP1
CaMOCTOSITENIbHOM PaboThI cTy/ieHTa: BhimonHenne VI3 JOIT 4
16 P16 |Jlexuus 22. IIponsBoansie u quddepeHIHaIbI 2 OCH4| 5P1
BBICIINX ITOPSAKOB OCH 5
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Jlextwst 23. OCHOBHBIE TEOPEMBI 2 OCH4| OP1
1 epEHIMATEHOrO HCUUCTEHUS OCH 5
[pakxTrdeckoe 3ansrue 23. [IpaBuia u TeXHUKA 2 OCH4 | 2P 1
Ju¢ hepeHIPOBaHUS OCH 5
BeinonHnenue MeponpusTHii B paMKax 6 JOII-3| DOP1
CaMOCTOSITEIIbHOW pabOTHI CTy/IeHTa: BhImoaHeHue MJ13 JOIT 4
17 P6 |JTexuust 24. AcumnroTel. [lomHas cxema 2 OCH4| DP1
uccnenoBanus GyHKIHU OCH 5
TpakTnaeckoe 3anstue 23. [IpaBuno Jlonurass. 2 OCH4 | 5P 1
IIpunoxxeHne MpoU3BOJHBIX K UCCIETOBAHUIO OCH 5
(G yHKIMHA.
Tpaxruueckoe 3anatue 24. [loaHoe uccnemnosanue u |2 OCH4 | OP1
nocrpoenye rpagukos QyHKIMI OCH 5
Brinonnenne MeponpusTHii B paMKax 2 6 JOII-3| DOP1
CaMOCTOSITEIIbHON PabOTHI CTY/ICHTA: JOIT 4
18 Kondepenu-neness 2
[pakTryeckoe 3anstue. KontponbsHas padora 1mo TK-1 13
MIPOU3BOJIHOM U €€ IPHIIOKCHUSIM.
Tectuposanue IIOKO HK 15
Brinonnenne MmeponpusTHii B paMKax 12 |5K 4 | AOII-3
CaMOCTOSITEIIbHOM PabOTHI CTy/IeHTA: BhImoaHeHue MJ13 JOIT 4
Bcero nmo KOHTPOJILHOW TOYKeE (ATTECTANH) 2 100/
100
O0mmii 00beM padoThl MO JUCHUTITIHHE 96 | 120 100
HNupopmanuonHoe obecneyeHue:
Ne OcHoBHas y4yeOHasi uteparypa (OCH) Ne | Ha3Banme Anpec pecypca
(xom) (K01 | 3JIEKTPOHHOI 0
) pecypca (P)
OCH 1 | bexnemumes, Jl. B. Kypc ananntnieckoii reoMeTpun 1 JIMHEHHOI OP 1 | Marematukal | http:/stud.Ims.tpu.ru/course/view.php?id=2
anre6psl : yueonuk / /1. B. bexnemumes. — 17-¢ usn., ctep. — CaHkT- 143

TerepOypr : Jlanb, 2009. — 312 ¢. — Tekcr : anekTpoHHsblii // Jlans :
IEKTPOHHO-0MbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/2109 (narta obpamenus: 11.03.2019). —
Pexum poctyna: u3 kopnopatuBHoi ceru TITY

OCH 2 | pockypsikos, 1. B. CoopHuk 3a1a4 110 JMHEHHO# anredpe : yueOHoe
nocodbue / U. B. IlpockypsikoB. — 14-¢ u3x., crep. — CaHKT-
IerepOypr: Jlanp, 2019. — 476 c. — URL:
https://e.lanbook.com/book/114701 (zata obpamenus: 11.03.2019). —
Pexum nocrtyna: u3 koprnopatuaoit ceru TITY.

OCH 3 | Kuerenuk, [I. B. COOpHHMK 3amad 1O aHAIUTHYECKOH T€OMETPUH :
yuebHoe nocodue / JI. B. Knerenuk; non pen. H. B. EpumoBa. — 17-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2010. — 224 c.: un. — Tekcr:
HETOCPEICTBCHHBIH.

OCH 4 | ®uxrenroubi, I'. M. OCHOBbI MaTEMaTHYECKOT'0 aHAJIN3A : Y4E€OHHUK : B
2 yactsax / I'. M. ®uxrenronsy. — 11-e uzg., crep. — CaHKT-
TerepOypr : Jlanp, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — Teker:
9JIEKTPOHHBIH // JIaHb : 211eKTpOHHO-O0nbmmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/112051 (mzata obpamenus: 11.03.2019). —
Pexxum poctyna: u3 koprnopatusHoit cetu TITY.

OCH 5 | bepman, I'. H. COOpHHK 3a/1a4 IO KypCy MaTeMaTHYeCKOro aHaim3a :
yuebHnoe nocobue /I'. H. bepman. — 6-e usn., crep. — Cankt-IlerepOypr
. Jlams, 2017. — 492 c¢. — ISBN 978-5-8114-0657-9. — Tekcr :
9NIEKTPOHHBIH // JlaHb : 3meKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/89934 (nmara obpamenus: 11.03.2019). —
Pexxum moctyna: u3 kopnopatusHoii cetu TITY.

No JononnuresbHas yueoHas aurteparypa (JOIT)
(xom)

[[OH 1 | Beicias MmaTemaTuka JJIsi TEXHUYECKUX yHUBepcuTeToB. B 5 4. U. 1.
JIuneiinas anredpa. — 3-e u3n., ucnp. / B. H. 3anopoxssiid, B. ®.



https://e.lanbook.com/book/2109
http://stud.lms.tpu.ru/course/view.php?id=2143
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3amemex, A. 0. Tpudonos, A. B. IllanoBanos. HamuoHnansHbIH
uccnenopartensckuil Tomckuil momurexunyeckuil yausepeuret (TITY),
Ousuko-Texunaeckuii nuctutyT (OTU), Kadenpa Beiciieil MaTeMaTHKI
n MatematHdeckoil pusuku (BMM®). — Tomck: U3n-so TITY, 2014.
— URL: http://www.lib.tpu.ru/fulltext2/m/2015/m130.pdf (zaTa
obpamenus: 11.03.2019). — Pexum gocTyna: u3 KOPHOPaTHBHOH CeTH
TITY.- TekcT: 3J1eKTPOHHBIN.

1011 2

Beiciuast MaTemaTHKa [ TEXHUUECKUX YHUBEpcUTeToB. B 5 4. Y. 2.
AnanutHyeckas reomerpusi. — 3-¢ usll., uctp / B. H. 3agopoxHbiii, B.
®. 3anbMex, A. 10. Tpudonos, A. B. lllanoBanos. HaunoHanbHbIi
uccienopatenbekuit ToMmcknit monmurexuuyeckuid ynusepeuter (TITY),
Ousuko-Trexunueckuil nuctutyT (OTU), Kadenpa Bricieil MaTeMaTHKI
u Matematudeckoil pusuku (BMM®).— Tomck: Uzn-o TIIY, 2014.—
URL: http://www.lib.tpu.ru/fulltext2/m/2015/m131.pdf (nata
obpamienus: 11.03.2019). — Pexum gocryna: U3 KOPIOPaTHBHOM CETH
TITY.- Tekcr: 3J1eKTPOHHBIH.

JOIT 3

Belcniast MaTeMaTHKa A1 TEXHHYECKUX YHHBEPCUTETOB. B 5 4. U. 3 :
JuddepeHnnanpsHoe 1 HHTErpaibHOe Hcuncienue, [Ku.] 1 :
JuddepennmansHoe ucuncienne GyHKIMUNA OXHON MepeMeHHON . — 2-¢
u3., uctp. / B. H. 3agopoxssiii, B. ®@. 3anemex, A. 10. TpudoHos, A.
B. IllanoBanos. HaunonanbHbli nccnenoBaTensekuii ToMckui
nonurtexuuueckuit yausepcuter (TI1Y), dusnko-rexHuueckuit
uncrutyt (OTU), Kadenpa Beiciiell MaTeMaTHKH 1 MaTEMaTHUECKOM
¢uzuxu (BMM®) . — URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m132.pdf (nara obpareHns:
11.03.2019). — Peskum mocrtymna: u3 kopriopartuBHoi cetn TITV.- Texkcer:
IJIEKTPOHHBIH

JOIT 4

Tepexuna , JI. M . COopHUK MHAMBHAYAIBHBIX 3aJJaHUI 1O BICIIEH
MaTteMaThke. YuebHoe nmocobue. B 4 u. Y. 1/ JI. U. Tepexuna, 1. U.
®dukc ; HarmonanbHbIN MccieqoBaTeabckuil TomMckuit
nonutexuudeckuil yausepcurer (TITY), ®usnko-rexHuueckuit
unctutyT (PTH), Kadenpa Bricieit MaTeMaTHKU M MaTeMaTHIECKOM
¢uzuxn (BMM®) . — Tomck : U3x-Bo TIIY , 2011. — URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m263.pdf (zata obpamenust:
11.03.2019). — Pexxum moctyma: u3 koprnopatusHoii cet TITY.- Teker:
3JEeKTPOHHBIN

- p M"v/>
Cocrasut: %W H.A Ilexanoecknii
= O 2020r. /

Cornacosano: /,
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