®OH/I OUEHOYHBIX CPEJACTB 11O IUCHUIIJIMHE
ITPUEM 2019 r.

OOPMA OBYYEHUS ounas

MaremarTuka 1

HamnpagsieHnue noaroToBku/
CHEHATBHOCTh

13.03.02 DnekTpo3HEpreTUKa U MEKTPOTEXHUKA

OO6pa3oBaresnbHas mporpaMma
(HampaBJIeHHOCTB (PO UIIb))

HpOMbIIIIJ'IeHHaﬂ SJICKTPOTEXHUKA U aBTOMaTHU3allusl

Crienpanu3anus

DneKTpooOOopyI0BaHHUE JIeTAaTEIbHBIX aNlapaToB

YpoBeHb 0O6pa3oBaHus

BhICHIEE 0Opa3oBaHHe — OaKajiaBp

Kypc

1 | cemectp | 1

TpynoeMKoCTb B KpeauTax
(3a4eTHBIX EMHMIIAX)

PN il

3aBenylowuit kapeapoi -
PYKOBOJHMTE/b OT/AECJECHHS Ha

A.1O. TpudoHoB

npaBax Kadeapbl A - P
PykoBoautens OOII Wt er— I1.B. TroreBa
IIpenoasarens C—'%v B.®. 3anbMmex
v

2020 r.



1. Poan JUCHHUILIMHBI «MaTeMaTHKa 1» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHUKA:

DJ1eMeHT . Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIETEHI[HH)
. HnauKaTophbl 10CTHKeHHS] KOMIIeTeHIHIA
o6pa3oBaTejbHOM Kon
Cemect HanmenoBanne
TPOrpaMMBI KOMIIeTeHINN HanMeHoBaHHe HHAHKATOPA
p KOMIIeTeHIHH HaunmenoBanue
(TucnMnInHA, Kox naaukaropa JAOCTHKEHUSI Kon
npaktuka, [MA)
CnocobeH Brnaneer onbiToM npUMEHEHUS 3aKOHOB
OCYIIECTBIATH OKCK, VK(V)-1.1B1 €CTECTBEHHBIX HAYK U MaTeMaTHUECKHX
KPUTUUYECKUH aHAIHU3 ' METOJIOB ¥ MOJIENIEH JUIsl peleHus 3a1a4
U CHHTE3 TEOPETHYECKOr0 M MPHUKJIAJHOTO XapaKTepa
VK(Y)-1 nHbopManmy, MYK(Y)-1.1 AHanu3upyer 3aja4y, BbLIeIssL VK(V)-1.1V1 YMeer pemarts 3a1a4l TEOPETHIECKOTO U
NPUMCHATH ’ ) ee 0a30BbIE COCTABIIIOIINE ) MIPUKJIAJHOTO XapaKTepa
CHCTEMHBIH ITOAXO0]
JUISL pEIIeHHs 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U
[TOCTABIICHHBIX 3244 YK(V)-1.131 MaTEMAaTHYECKUE METO bl TEOPETUYECKOTO
XapakTepa
Brajeer MaTeMaTH4ECKUM allapaTtoM
anreops! 1 audhepeHnanEHoro
Crioco0eH NpUMEHATh HCUHCIICHYS (DYHKIMY OJHOI IepeMeHHOI
Maremaruka 1 1 COOTBETCTBYIOIIMI OIK(Y)-3.1B1 ISl TIPOBEJICHHS TEOPETUIECKOTO
¢m3uKo- ITpuMensieT MaTeMaTHIECKHIT ' HCCIIEIOBaHNS H MOJCITUPOBAHHS
MaTeMaTHYeCKHI anmnapar uccle0BaHus QyHKIHUH, (H3HYECKUX M XMMUYECKUX MPOLIECCOB U
anrnapar, METO/Ibl JIMHEIHOW anreOpsl, SIBJICHUH, a TaKKe, JUI PeIeHus
aHaIN3a " 1 hepeHIHaIBHOTO U npo¢ecCHOHATBHBIX 3a1a4
OIIK(Y)-3 MOJIEIIUPOBAHUS, N.OIIK(Y)-3.1 HMHTErPaJbHOTO UCUUCIICHHS, YMeer mNpUMEHSATh M3YYEHHBIE METObI
TEOPETHYECKOTO U panoB, auddepeHranTbHbIX OIIK(Y)-3.1V1 anreOppl M aHauM3a UL PEIICHUs
9KCIIEPHMEHTAILHOTO ypaBHEHHH, TEOPUH QYHKIHH CTaHJIAPTHBIX 33124
HCCIIEI0BAHMS TIPU KOMIUIEKCHOTO TIEPEMEHHOTO B 3HAaeT OCHOBHBIC MOHATUS U TEOPEMbI
peleHuu MHXEHEPHOH NesTeNbHOCTH JIMHEHHOW M BEKTOPHOM  anreOpsl,
npoecCHOHATBHBIX OIIK(Y)-3.131 AHAINTHYECKOI reoMeTpHH, Teopun
3a1a4 ' JIMHEHHBIX IPOCTPAHCTB,
nuddepeHnnatbHOro UCYHCIICHUS
(YHKIIMH OJTHOI TIepeMeHHOI

2. IMoxa3zaresu U MeTOABI OLICHUBAHUSA

“J'laHPlpyeMble Ppe3yJibTaThl Oﬁy‘leHl/Iﬂ 0 TUCHUIIIHHE

Kona unaukaropa

HaumeHoBaHue pa3jena

MeTO[ll)I OIICHUBAHHUSA

Kon HaumenoBanue JIOCTHKEHHU S M CHMILIMHBI (o1 eHOYHBbIE MePONPHUSATHS)
KOHTPOJIHPYeMoi
KOMIIeTeHIINN (MJIh ee
4acTH)
PJl1 Buazeer NVK(Y)-1.1 1. JIuneitHas anredpa KonrpomnsHas pabora

OCHOBHBIMHU INIOHATHAMHA U MCTOJaMH JIMHEHHOM anre6pm,

H.OMK(Y)-3.1

2. BexropHas anredpa

W3,




aHAJIMTHYECKOH reoMeTpun U quddhepeHnnantsHOTro
WCYUCICHUS (PYHKINH OTHON TIEpEMEHHON

3. AHanmuTHdecKas
reoMeTpus

4 BBenenue B aHaiIu3
5. uddepennuanpHoe
HCYHUCIICHUE QYHKITUN
OJIHOY IIEPEMEHHON

TectupoBanue —
HE3aBUCUMBIH KOHTPOJIb

HOKO

Pl12 Vmeer N.YK(Y)-1.1 1. JIuneitnas anre6pa KonrponbHas padora
BBIYKMCIIATE ONPENEUTENH, BEIIOIHATL IEHCTBUA C HN.OIIK(Y)-3.1 2. BektopHas anre6pa UJI3.
MaTpULAMH, UCCIEOBATh W PEIIATh CHCTEMBI JIMHEHHBIX 3 AHATHTHYCCKAs TecTuposanue —
anreOpanyecKuX ypaBHEHHIT; IPOU3BOIUT JICHCTBHS HAL N
BEKTOPAMH; TEOMETPUYECKH U aHATUTUYECKU TCOMCTpHs HE3aBUCHMBIM KOHTPOJIb
MPEJCTaBIATh NPSAMYIO U INIOCKOCTh; yCTaHABIUBATh 4.BBejieHue B aHajM3 HOKO
B3aUMHOE PACIOIOKEHHS PAMBIX M INIOCKOCTEH; 5. uddepennnanpHoe
IPUBOIUTE OOIIKE yPABHEHUS KPUBBIX U TIOBEPXHOCTEN K ucuncienue GyHKIUN
KAHOHHSCKOMY BHJLY 1 CTPOHTS HX; HAXOIATS MDeIeIIEL OJIHOI TepeMeHHoi
(GYHKIHMH U YMCIIOBBIX TIOCIIEN0BATENLHOCTEN; HAXOIUTh
[POU3BOIHBIE, HCCIENOBATH (DYHKIIUH OJHOTO
[IEPEMEHHOTO U CTPOMTh HX rpaduKu

PJ13 3Haer NYK(V)-1.1 1. JIuneiinas anredpa KonrpomnbHas pabora
anreOpy MaTpuIl, OCHOBHBIE XapaKTEPUCTUKH MaTPHIL, UX HN.OMK(Y)-3.1 2. BextopHas anre6pa UJI3.
OTPEJIETICHHS U CBOUCTBA; METOIBI PEILEHUS CUCTEM 3 AHATHTHYCCKAS Tectupoarue —

JMHEHHBIX aNreOpandeckuX ypaBHEHHU; METOMbI
BEKTOPHOH anreOpbl; CBOWCTBA M yPaBHEHHSI OCHOBHBIX
T€OMETPHUYECKIX 00Pa30B ;0CHOBHBIE TOI0KEHUS TEOPUH
MIPEJIeIIOB; MIPAaBUIIA U METO/IbI HAXOXKICHHS POU3BOIHBIX
(hyHKIMH OTHOM MepeMeHHOH, CXeMy MOJIHOTO
uccieaoBanus (yHKIIMA

reOMETPHUSI
4.BBezeHue B aHAIN3
5. luddepennnansruoe
ucuHciIeHNe PyHKINUU
OJIHOU IIEPEMEHHON

HE3aBUCHMBIIl KOHTPOJIb
HOKO

3. IIkaJja oueHUBAHUSA

[Topsimox opraHu3any OLIEHWBAHUS PE3YJIbTATOB OOYUYEHHS] B YHHBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlIeHUBaHUS pe3yabTaToB 00yueHus B TOMCKOM MonuTeXHU4YeCKoM yHHBepcuTeTe (Cructema olleHUBaHM)» (B IEHCTBYIOIIEH pedaKiim).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3y/lbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuuruimd, YUPC, HUPC, xypcoBoe NpOeKTHpOBaHHME, NPAKTHKH) OIpeleNseTcss CyMMoill OayioB IO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (MTOroBast peTHHroBasi oleHka - MmakcumyMm 100 OanioB).




PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/lZIOB 3a OLIEHOYHBIE MEPONPUATHS TEKYIIEro KOHTPOJS U NPOMEXKYTOYHOW aTTecTaluu
YCTAaHABJINBAETCS KAaJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBI.

PGKOMGHI[yeMaSI mKajla Jjs OTACIIbHBIX OLCHOYHbBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLEHKe

Onpene.ﬂemle OLCHKH

90%+100% «OTIMIHO» OtianyHOE TOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BJIaICHUE OMBITOM MPAKTHYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIWYECTBOM 0aJLIOB, OJM3KUM K MAaKCUMAJILHOMY

70% - 89% «Xoporro» JlocTaTo4HO TIOJTHOE TIOHNMAHHUE MPeIMETa, XOPOINe 3HAHUS, YMEHHS 1 OIBIT MPAKTUYECKOHN NEeATEILHOCTH, HEOOXOANMBIE PE3YIIbTATHI
o6yquI/m C(bOpMI/IpOBaHI)I, Ka4yCCTBO HU OJJHOI'O M3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIHYCCTBOM 6aJ'IJ'IOB

55% - 69% «Y OBJL» [TpuemneMoe NoHMMaHUE MIPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW IESTEIbHOCTH, HEOOXOJMBbIC PE3yIbTaThl

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54% «Heynosi.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM
[kana a1t OLIEHOYHBIX MEPOIIPHUATHIA U JU(GEPSHIUPOBAHHOTO 3a4eTa / 3aueTa
CreneHnb
c()opMHPOBAHHOCTH Baxa Coon;eTcIlme Onpexesenue onenin
pe3yJIbTaToB TPaJULHOHHON OLlEHKe
00yyeHnst
90% + 100% | 90+ 100 «OTINYHOY OTIMYHOE MOHUMaHKE TpeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHUS U BJIA/ICHUE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alloB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTouHO MOJIHOE IOHUMaHHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUYECKOU eI TeIbHOCTH, HEOOX0IUMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM OalIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe NoHMMaHNE NTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIbHOCTH, HE0O0XO0IMMbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAJIIIOB
55% +100% | 55+ 100 «3auTeHO» PesynbTatel 00y9eHUs COOTBETCTBYIOT MUHUMAIBHO TOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraTbl 00y4eHUs! HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb THUNOBBIX 3aJaHUI

OneHo4YHbIe MEPONPHSITHS

IIpuMepsl THNOBBIX KOHTPOJIBHBIX 32/IaHUI

KonTponsHas padora

KonTtpoabHas padora «J/Iuneiinas anredpa»
BAPHUAHT Nel




OueHno4Hble MEPONPUATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

2 4 -3 1

1. Jlan onpenenutens _:]_;' % 91 é' .

0 -1 13

@) 3anumunTe pa3okeHNe JAaHHOTO ONPEACIHUTEINS M0 YeTBEPTOMY CTOJIONY;
0) BEIYHCIIHTE OIIPEACITUTENh, TOIYIHB IIPEIBAPUTEIFHO HYJIN B KaKOi — JINO0 CTPOKE WIIK CTOJIOIIE.

X+2y—-z=-1,
2. Pemnth cucTeMy ypaBHEHHH METOJIOM 0OpaTHOM MaTpHUIbI: y—-z=1,
X+4y+1z=5.

3HaueHNe X BBIUHCIIHTH TAKXKE METOAOM KpaMepa.

3. UccnemoBath crcTeMy Ha COBMECTHOCTH U peIIMTh MeToioM ["aycca
Xo + X3+ X, =1

X; + X, - X, =3

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

4. laHa cuctemMa OXHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) Jlokaxure, YTO CUCTEMa UMEET HeTPUBHAIIbHBIC PEILICHIS,;
0) Haiinute obiee penenne CUCTEMBI;
6) HaiinnTe QyHIAMEHTANbHYIO CUCTEMY PEIICHUH.

. Ilpu kakux 3HaUEHUSX NapameTpa A cucrema muneitHbIx YpaBHEHUM
C pacuIMpeHHOM MaTpuIeit 1 A 13| coBmecrna?

1 2. 14




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

Kontpoabsnast pabora no teme «BexkropHas ajareopa»
BAPHUAHT Nel

I. danwi yerbipe Bexropa: a ={4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.

1.Joxasats, uto BekTopsl @,0,C 06pasyror Gasuc u Haiitn pasnoxenue Bextopa U B 3TOM Gazmce.

2. HaiiTy KOCHHYC yIila MeXLy BEKTOpaMH @ H b.

3. Haiitn pnmny Bextopa § = a + 2b +3¢.

1. Jausr vernipe Touxn: A(1;3;0), B(4;1,2), C(3,0;1), D(-—4;3,5).

4. Haiitu 06sém mupamvunsl ABCD u nymmny BeicoTs! , onmymennoii u3 sepumast D na rpans ABC .

5. Haittu mpoekuuto Bektopa AB Ha ock Bexktopa CD .

6. HaiiTi KoOopAHHATHI BEKTOPA [(Eé + Ké), EB] :
I11. Mapaaaenorpamm nocTpoeH Ha Bekropax a = P + 44, b = %(f) —Q), rme |ﬁ| =4, |q| =2, (p"g) = g )

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

KonrpoabHas paéora 1no reMe «AHAJIUTHYECKAS T€OMETPHUSI»
BAPUAHT Nel

1. OmpenenuTs Npy KaKUX 3HAYCHUAX @ MpsMas

(at2)x + (a2 -9y + 3a*-8a+5=0 napasuiensHa ocu OX.
2. CocTaBHUTh YpaBHEHHS NMPSIMBIX, HTAPAIIETBHBIX TPSAMON

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

CocraBuTh ypaBHEHHE BBICOTHI U3 BEPIINHBI A U ypaBHEHHE MeIHaHbI U3 BepiuuHbl C.

4. TlpuBecTH K KAHOHHYECKOMY BHUJy, Ha3BaTh U IOCTPOUTH
kpuBbie:  a) 16x%+25y° +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.

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




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

22X+ 3z+4=0

NOJYYUTh KAHOHUYCCKUC U MapaMETPUUCCKOC YPaBHCHUA HpHMOﬁ.

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

7.

ITocTpouTs TENO, OrpaHMYCHHOE TOBEPXHOCTAMHU

x’=z
X+y=2,
y=0,2=0.

I. Boiuucaums npedesivl

1.

7

9.

jim Y% —4n.
n—o 3pnd 11
v1+x2_

lim :
x—1 2X
 x2-3-1.
lim —— =
Xx—2 X-=2

x*+1

_"m(iiéjx :
X—oo\ X—1

_ er__ex.
lim ———;
x—0 X

KOHTpOJ’ILHaH paﬁoTa no TeMe «BBegeHue B aHaAJIM3»

1 1 1 1
P S T
2. lim2_ 48 2" .
n—oo n-1
2
4. tim 6X 2+2x’
X—00 3X° +1
2
6. lim—> -
x—01—Cos X
2 J—
8. lim In(x +§) In2;
x—0 X
. Sin(2-x
10. lim ( )

oy Jox—2

I1. Onpenesnts nopsigok 6. m. oL(X) mpu X —> O ornocureasno X:

1.

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

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




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

I11. HaiiTn Touxkn pa3psiBa GyHKIMH, yKa3aTh uX xapakrep. [loctponts rpagmk GpyHKIUH B OKPECTHOCTH TOYEK
pa3phIBa:

0, ecu X <0, 1
2 21—X 1
1. f(X)=x",ecmu 0<x<1, 2.y= 1 , 3. y= 7 2
X —
X+2, ecmu X >1. 121X

KonTpoabnast pabora
no teMe «/IudepennuanbHoe ucunciaenne GyHKIHA OTHOTO MEPEMEHHOT0»
BAPUAHT Nel

. HaiiTu mpou3Bo/jHbIE CleAYOMNX QYHKIUN:

ctg(\ﬁ)
1y = (e%05% 4 3x)2. 2 3% 43Y = X—=2Y; 3. y=(tg2x) 2

dy
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO —~ -
X
x2 X =cos(t/2), .
Ly=———, 2 _ 3. y=sin(x—y)
%2 _1 y =t—sint.
I11. . Tlonp3yscek npaswioM JlonuTans HANTH Tpeaebl:
7tX
. X2 1 . . COS—-
L lim|>——-—"1] 2 |m (sinmx) 2
x—1 X—1 Inx X->1-0
1

IV IlpoBectn nonHoe uccnenopanne Gynkuuun Yy = X€ X MIOCTPOUTH €€ rpaduk




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneinan anreGpa

1. BuHBCINTL ONpenennTenn

12 3 —1 2 -7 =3 2 4
11 0 -1 \ -2 01 1]
o) | _42 4 2 Bloa 213
-2 0 1 —1 -3 -2 2 1,
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepey
1 2 2 1 11 —15
2 1 =-2]-X= 2 —8 3
2 -2 1 T 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHME:
a) meronom Kpamepa, b} mMaTpHYHLIM MeTOoOM
3z + 4y — 22 =26 T+ Hy— z= 5
a) z— y+3z=-2 b) dz+8y+z2= 7
3r — 3y + Hz = -2 dzr — Gy +z =10
4. PemnTh cucrenmsl MeTonom aveca
Ta —3r; +dxy = -5
3 Iy —2r; +3zy, = —4
Y 3z, 425, —hry = 12
dxy +3xy —hxy = 5
r; +3r: +5zy —4dry = 1
ry +3re: 2z —2xy 4z, = —1
b ry —2rs +xy —@y —T = 3
xy —dra +wy +wrg Ty = 3
# +2r: @y —oq 4T = —1
Ty twee —r; +ry =0
& xy —Ex +xz; —ry =10
: 3, 4w —wz 4y =10
3y —ms Hzy —xzy =10

5. Haitru coficTReHARe 3HAYEHNA M CODCTEEHHEE BEKTOPE MaTPHIL.

—5

=
[]

b B=|1 2 1

) 4 —3 —3°
11 2,

a} A= { _‘2'

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

1. CocrasiTh yparHeHId OPAMELX, Opoxosdux depes Touky M{—T,5):
a) napajiienso npasoil 3z 4 2y — 1 =10,
r—1 y+4
—3 !

b) nepuespukyaapo npaMoi




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

TectupoBanue —
HE3aBUCUMBIN
koHtposib [IOKO (PT1
u PT2)

Bomnpocksr:
1. C momouibo 371eMEeHTapHBIX MPe0Opa30BaHNUN PACIIMPEHHAS MATPHIIA CHCTEMbI JINHEHHBIX

1 -1 2 01| 0
ypasuenuii npusenenaxsuny |0 0 0 0 0O |
0 1 0201]0

1 | BriGepure BepHble yTBEpsKIeHUS, eciu A —

OCHOBHAad MaTpulia CUCTCMBI, A — paciiupCHHasA MaTpuia CUCTECMBbI.

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

5. cuctemMa COBMeCTHA
6. cucTemMa HECOBMECTHA

2. Boicora tpeyronsauka ABC, onymennas us sepuaer C, ecm A(3;1;2), B(5;—3:6),
C(3;0;4) pasna

3. Paccrostare Mexxay (pOKycamu AIITHIICA 5X° + 9y2 —-30x+18y+9=0 pasno

X=9t+1,
4. KocuHyc OCTpOro yria Mexay mpambimu X+4 _Y-1_Z+5 y paBeH
y =6t,
10 -2 -1
2=3-2t
5. YcTaHoBUTE COOTBETCTBUE MEXAY QyHKIMEH U €€ quddepeHnnanom
GyHKIUS MPOM3BOIHAS
y:?/sinx _ CosX
33sin’ x
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y:«/sinx dv = COS X dx
24/sin x

y= 1 dy = COSX
Jsinx 2+/sin® x
1 dy = — COSX
Ysinx 3%/sin* x
COS X
dy = ———dx
d 23/sin x
dyz;dx

2+/sin x

1+x°
In 3
. X 1
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO MaJlol (GYHKIIMU ——— 2 OTHOCHTEIBHO — IPH X —
X X
0

K= .
7. OyHKuus y =6x-e

X yOpIBaeT s 3HaYeHHH X

Ly e(=i1/2)

2. X e (1/2;+x)
3. Xxe (—o0;—1/2) U@/ 2;+00)
4, xe(=1/2;+x)

S xe(/2,0).

JuddepeHnnpoBaHHbI e UYro Takoe onpeaenutens? [lpn kakux npeoOpa3oBaHUAX BETMUMHA ONPENETUTENS HE MEHIeTCA
1 3a4eT e B Kakux ciydasx OnpeAesuTeNs paBeH Hyo? UTo creayeT u3 paBeHCTBa ONpeaeuTeNs Hyo?
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Haiite ompexaeneHne MUHOpPa W anreOpanyeckoro JOMOJIHEHMS DBIIEMEHTa ONpEeACTUTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBndtoTcs TMHENHHBIE ONlepali HaJ MaTpULaMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl pelIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHH. Pacmmdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAeIEHHAs», KHEONpeAeIEHHA» CHCTEMBI.
Hammummre dopmynst Kpamepa. B kakom cirydae oHE TPUMEHUMBI?

Urto Ha3biBaeTcs paHroM MaTpuibl? Kak oH HaxonuTcs?

Chopmymupytite Teopemy Kponekepa — Kamemm.

[Ipn Kakux YCNOBHSX CHCTEMa JIMHEWHBIX anreOpanyecKux ypaBHEHHH HMEET MHOXKECTBO
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMY, a4 KaKhe Oa3MCHBIMU?

Kakune ocoOeHHOCTH pelieHus] OOHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHA Bbl
3Haere?

Kak cTpourcst pyHmameHnTanpHas cucteMa perieHui?

Kak BBIOMHAIOTCS IMHEHHBIE ONepalyy HaJl BekTopamu? KakoBsl cBOMCTBA 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JTMHEITHO 3aBUCUMBIMY, a KAKUE TUHEWHO HE3aBUCHUMbBIMH?

Uro Takoe 06a3uc? Kakue Bekropa 00pa3yroT 6a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

UTo HaA3BIBAETCS CKASIPHBIM IMpou3BereHuEeM BeKTOpoB? KakoBbl ero cmoiictBa? st pemieHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBAaETCS BEKTOPHBIM Npou3BeaeHueM BeKTOpoB? KakoBbl ero cBoiictBa? [[ns peuieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh MCIIOIb30BAHO?

Uro Ha3bIBaeTCsA CMEIIaHHBIM Mpou3BeaeHNEM BeKTopoB? KakoBbl ero cBoiictsa? Jlns pemieHus
KaKHX 3a]1a4 ¥ KaK OHO MOXKET OBITh HCIIOIB30BAHO?

3anuumTe B BEKTOPHOH W KOOPAMHATHOM (hopMax YCIIOBHS KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsmas mTuHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

JlaiiTe MOHATHE HOPMAalIbHOTO M HANPABISAIOIIET0 BEKTOPOB MPSAMOHW HA IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuummTe pasiuYHbIE BUABI MPSIMOM M YKaXHUTE TIEOMETPUUYECKUH CMBICI MapaMeTpoB
yYpaBHEHUSI.
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3anuuuTe yCIOBHS MAPAJIENBHOCTH M MEPIEHIUKYIAPHOCTH MPSIMBIX Ha IUIOCKOCTU B Cllydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHns: NpsMbIX Ha MIIOCKOCTHU?

Kak BerumcnsieTcst paccTosHUE OT TOUKH 10 MPSIMOM Ha MJIOCKOCTH?

Maiite onpenenenue IMIca U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aNUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxemy npuBeneHHus oOIMIEr0 ypaBHEHUsS KPUBOW BTOPOTO MOPsIKa K KAHOHUYECKOMY
BUIY.

[aiiTe NoHsTHE NONSIPHON CUCTEMBI KOOPAUHAT.

OnummTe mapaMmeTpuaeckuil cocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[InockocTs, €€ obmiee ypaBHEHHE

Kax onpenensiercst B3auMHOE PAacOIOKEHUE IVIOCKOCTEN? 3aMMIINTE YCIOBUS NapalljIeIbHOCTH
1 IEPIEHANKYISIPHOCTH INIOCKOCTEN.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH IPSAMOH B TPOCTPAHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpHUBEACHUS OOIINX YpaBHEHHUI TIPSMON K KAHOHHYECKOMY BHILY.

Kak ompenennuts B3anMHOE PacIiOIOKEHUE MPSAMBIX B IPOCTPAHCTBE?

Kax Berumcnsercs pacCTossHUE OT TOYKH J0 MPSIMOM B MPOCTPaHCTBE?

Kak ompenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOPAAKA U HAIMMUIINUTE X KAHOHNYCCKUC YPAaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUN OAHON IIePEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmynupyiiTe NOHATHS OECKOHEUHO MaJlol 1 OeckoHeuHO Oonpinoii mpu X —> a byHKIHH

[TepBb1it 1 BTOpOIL 3aMevaTenbHbIE MPEICIIbI

Kak cpaBHuBaroTcsi OeCKOHEUHO Majble BeNMWYMHBI? UTO Takoe OTHOCHTENBHBIN IOPSIIOK
MajocTu?

Kakme OeckoHeuHO Majble Ha3bIBAlOTCS  JKBUBaJeHTHhIMU?  llpuBeaure  mpumepsl
SKBHUBAJIEHTHBLIX 0€CKOHEYHO MAJIBIX.

Kakumu cBolicTBamu 0071a1a10T (YHKIIMH, HEPEPHIBHBIC HA 3aMKHYTOM ITPOMEXKYTKE?

UTo MOHMMAIOT T0J] TOYKOW pa3pbiBa pyHKIMH? Kakue pa3pbiBbI pa3inqaroT?

Kak cBsi3aHbl MOHATHS HENPEPHIBHOCTU U T dEepeHINPYEeMOCTH (QYHKIIMH B TOUKE?
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e 3amummre npasuia quddepeHIupoBaHns 0OpaTHON U CIOKHON QYHKINH.

e 3Samummre npaBwia auddQepeHIUpoBaHUs HESBHO 3aaHHONW (QYHKIMM W (YHKLUWH, 3aJaHHON
rapaMeTpUUYECKU.

e Uro takoe nuddepennuan Gpynkuun? KakoB ero reoMeTpuieckuii cMbICi?

e  Kakumu cBoiictBamu o0nagarot auddepeHuupyemble GyHKIHNA?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX TOPSIKOB?

e  ®opwmymna Teinopa

e Uro Takoe Touka sKcTpemyMa pyHkuuu? Kakue Touku 3KcTpemyma ObIBaroT?

e HeoOxomumoe yciioBre CyliecTBOBaHUs SKCTpeMyMa uist AuddepeHIupyeMoit QyHKIHH

e JlocTaTouHble YCIOBHS CYIIECTBOBaHMS SKCTPEMyMa

e (Cxema uccleIOBaHUS HAa IKCTpeMyM (DYHKIIMU OJHOTO EPEMEHHOTO

e (xema HaxOXACHUS HaWOONBIIETO W HAUMEHBIIEro 3HadeHHWs QYHKIUM Ha 3aMKHYTOM
TIPOMEXKYTKE.

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakwne TOYKM Ha3BIBAIOTCA TOYKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMIToTh pa3IudaroT?

e B uem cocrour mnpaBwio Jlonuranma? [ns pacKpheITHS KakKUX HEONPEAEIEHHOCTEH OHO
npumensiercs’?

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponsHas pabora

B cemecTpe cTyneHTHI BBIMONHSIOT 5 KOHTPOJIBHBIX Pa0OT, COAEpIKaHME KOTOPHIX OXBaThHIBAET BCE pPa3JIEibl.
Kaxnomy ctynenty Beigaercsi cBoi BapuaHT. KoHTpobHBIE PaOOTHI IPOBOISATCS B Yachl NPAKTHUECKUX 3aHATHH. 3a
KOKIYI0O KOHTPOJIbHYIO paboTy MaKCHUMalbHBI Oami ompenensercd B COOTBETCTBHE C PEHTHHI-TUIAHOM
JTUCTIUTIITTHBI.

Kpurepun onenku 3axanus:

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

VI3

B cemectpe ctyaents! BemonnstoT 7 /13 nmo Bcem pasaenam nporpaMMbl JUCHUIINHBL. Y KaXI0TO CTy/IEHTA B
rpymnme cBoil Bapuant MJ13, Homep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTy/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL
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W13 pa3MmenieHsl B 3IEKTPOHHOM Kypce MO TUCLUILIHHE.

Pemenne kaxa0ro 3aanust J0JHKHO OBITh MOIPOOHBIM, C BKIIFOUCHUEM IPOMEKYTOUHBIX PACu€TOB, pacCyKICHHUH,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAHHBIX METOI0B U (hopMyJ1. 3aJaHUE BBICBUIACTCS OTACIBHBIM (ailiom,
ykasbiBaetcss @O, rpynma.

Kputepum oneHuBaHus

3a7aHue CUUTACTCS 3aYTCHHBIM, €CJIM BHITOJIHEHO 00JIee MOJOBUHBI 3a1aHH

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

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

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEemenn B
cepeiMHE M KOHIIE TEKYIIEro CEeMECTpa COIVIaCHO pacmucaHuio. PybGexnoe tectupoBanue (PT) mpoBomutcs B
KOMIIbIOTEpHOH (hopme B on-line pexume. [IpogomxurensHocTs TecTupoBanust — 90 MuHyT Oe3 nepepbiBa. OTCUET
BpEMEHH HAuMHAETCs ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHcTpyKkTak, MpeaIIeCTBYIOIINN TECTHPOBAHMIO, HE
BXOAUT B YKa3aHHOC BpEMs. CTy,Z[eHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBeI[éHHOFO BpPEMCHHU.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWW, YMEHHW W BIaJICHUH, MOMYYCHHBIX CTyIEHTaMH 32
OIIpEICIICHHBIN TPOMEXYTOK 00yUYEHHSI.

Kaxnpiii BapuanT Ousiera MOJETUPYETCsl KOMIIBIOTEPOM IO 33JaHHBIM pasliesiaM XUMHUH U coaepkuT 20 3amaHuil.
CTYIIEHTBI BHOCAT OTBE€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W TMOACHCHUA HNPOBOAAT Ha 6yMare. ITo oxoHYanuu
TECTHPOBAHMsI IIPENOJaBaTelIi0 BbIAETCS MaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS POBOIUTCS HA KOHCYJIBTALNH.

KpuTtepun ouieHKH 0JHOTO 3a1aHUSL:

® 33 KaXZ0€ NPaBUILHO BHIMOJHEHHOE 33JaHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e I 33JaHUi C BBIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTaHOBIICHHE
MIOCJIE0BATEBHOCTH IPELYCMOTPEHO YACTUYHOE OLIEHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 mememu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JACMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIA
pacmonaraeTcss Ha caite http://exam.tpu.ru B paznene «MeponpusTusi», ¥ MOXKET ObITb BBIIOJHEH KaKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPAaHUUYEHHOE YUCIIO pas.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MOMCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbILL HAZHAYAEMC s CPa3y nocie KoHpepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKyujeli npoMen#Cymo4HoU ammecmayuu 803MOXCHOCIb noemopro npouumu PT 6 pesepaHuiil OeHb, cO21aco8aHHbIl
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIN 3a4eT.

JuddepeHnnpoBaHHbIN 3a4€T OCYIIECTBIISIETCS B COOTBETCTBUH ¢ [losoxkeHuneM o npoBeneHnn
TEKYILEro KOHTPOJISI ¥ MpoMexkyTouHoM arrectauuu TITY. UtoroBeiit 6amt onpenensieTcss CyMMUPOBaHUEM
0aJIOB 3a BCE OIICHOYHBIE MEPONPUATHS TEKYILIETO CEMECTpA.




