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1. Poab qucuumiannbl «MaremaTuka 1» B GOPpMUPOBAHNM KOMIIETEHIMA BBINYCKHUKA:

DnemMenT . CocTaBJsolue pe3yIbTaTOB 0CBOEHHS (JeCKPUIITOPHI KOMIETeHIHH)
. HHanKaTophl AOCTHIKEHHsT KOMIeTeHITiT
o0pa3oBarejbHOM Kon
Cemect HanmenoBanne
NPOrpaMMbI KOMITeTeHI{HH HanmeHoBaHMe HHANKAaTOpPa
(TucnMnInHA, p KoMHeTeHItH Kox naaukaropa JAOCTHKEHUSI Kon Hanwenosanne
npaktuka, F'HA)
VK(VY)-1.1B1 Brnaneer onbITOM nIprMeHEHUS
Cnocoben 3aKOHOB €CTECTBCHHBIX HAYK U
OCYHIeCTBMTf TIOHCK, MaTeMaTHYECKUX METOJIOB U MOJIeNeH
Kp”T”“eCCK““e;‘“a”M IUTSL pEIIEHNUS 3a]1a4 TEOPETHIECKOTO 1
U CHHT
nHdopManyy, AHanm3upyer 3aady, BBLIEIsI MpUKTAAHOTO XapakTepa
YK(¥)1 HpUMCHATH HYK(Y)-1.1 ee 6a30BbIe COCTABJIAIONINE . .. YKEyLIVE YMEeT peluats sajiaii
CHCTEMHbIi TTOXO TEOPETUYECKOTO U ITPUKIIAJTHOTO
JUISL PEIIeHUsT Xapakrepa
[OCTABJICHHBIX 337184 VK(V)-1.131 3HaeT 3aKOHBI €CTECTBCHHBIX HAYK 1
MaTeMaTHYECKHE METOBI
TEOPETUYECKOr0 Xapakrepa
OIIK(Y)-1.1.B1 Brnajeer MaTeMaTHYECKUM amnapaTom
/OTIK(Y)-2.1B1 anreOps! 1 U GepeHITHaAIBHOTO
Maremaruka 1 1 HCUHCIICHNS (DYHKIMY OJHOH NepeMeHHOMH
Crioco0eH npuMeHsTh JUIsl TIPOBEJCHUS TEOPETUUECKOTO
(dyHnaMeHTaIbHbIe IpumMeHsieT MaTeMaTHIECKHI HCCIIEZIOBAHNS U MOJICITPOBAHHS
3HAHM, TOTYYCHHBIC anmapart ucciefoBaHus QyHKIui, (pU3MUECKUX U XMMUYECKHX TTPOLIECCOB H
B JTUHEHHON anreOpsl, SIBJICHUH, a TaKKe, sl pelIeHUs
OIK(Y)-1 obmactu WLONK(Y)-1.1. / ¢ depenanbHOro 1 NpodecCHOHANBHBIX 33189
MaTEMATUYECKHUX U MOMK(Y)-2.1 HMHTErPajIbHOr0 UCUUCTIEHHNS, OINK(Y)-1.1Y1 ‘YMeeT MpUMEHATh H3y4EeHHBIE METOIbI
(M) €CTECTBEHHBIX psioB, nuddepeHnnanTbHbIX JOIIK(Y)-2.1V1 anreOpbl ¥ aHAJIU3a U1 PEIIeHUs
HayK, ¥ FICTIONB30BaTh ypaBHEHHH, TEOPUH (YHKITHIT CTaHJAPTHBIX 3334
UX B KOMIIJIEKCHOTO TIEPEMEHHOTO B OIIK(Y)-1.131 /OIIK(Y)- 3HaeT OCHOBHBIE TIOHATHUSI H TEOPEMBI
npodeccuoHaIbHOM HHKEHEPHOH NeATEIbHOCTH 2.131 JMHEHHO! U BEeKTOPHOH alreOpHl,
ACATEIBHOCTH aHAJIMTHYECKOH T€OMETPUH, TEOPHHU
JIMHEHHBIX IPOCTPAHCTB,
I depeHInaIbHOrO HCUUCTCHHUS
(YHKIIMH OJTHOI TIepeMeHHON
2. INokxa3zaTean u METOAbI OLICHUBAHUA
Ilnanupyemble pe3yaIbTaThl 00yYEHHs 0 TUCHHILINHE Kon naaukaropa HaumenoBanue pa3iena MeToabl OlleHHBAHNUS
Kon HaumenoBanue JAOCTHKEHUS JAMCHATIIHHBI (O1leHOYHBIe MePONPHUSITHSI)
KOHTPOJIHPYeMOoi
KOMIIeTeHIINN (MJIh ee
4acTH)
P11 Braneer NYK(Y)-11 1. Jluneiinas anredpa KonTposbHas padora
OCHOBHBIMHU INIOHATHAMUA U MCTOJaMH JIMHEHHOM anre6p1;1, Eggﬁgggéi / 2. BCKTOpHafI anre6pa I/IZ[3
AQHAINTHYECKOH TreoMeTpry U JudhepeHInaIbLHOTO HCUUCICHUS ) ' 3.AHanuTHUYeCKasi TEOMEeTpUs .
o o TCCTI/IpOBaHI/IC — HC3aBHCHUMBIU
(YHKIMY OHOU IIepeMEeHHON 4.BBesneHue B aHANIU3




5. Juddepennnansuoe kouTposis ITOKO
ucuuciaeHue QyHKIUH OJJHOH
IIEPEMEHHON
P2 Ymeer HYK(Y)-11 1. Jluneitnas anrebpa KoHTtposnbHas pabota
BBIUUCIIATH ONPEAEIUTENHN, BBIIOIHATE ASHCTBUA C MaTpUIlAMH, gggﬁgg;i/ 2. BexTopHas anredpa n3
UCCIIEeOBaTh M pellaTh CHUCTEMBbl JIMHEHHBIX aureOpandecKux 3.AHaJIUTHYECKAs TCOMETPHUS TecTHPOBAHHE — HE3aBUCHMBIIT
.. o . 4 .BBeneHue B aHAIU3
YPaBHEHMH; MNpPOU3BOAUTH  JEHCTBHA  HAJ  BEKTOPAMH; ‘
’ 5. JuddepeHuuansHoe konrposs [JOKO
TEOMETPUYECKH W AHAIUTHYECKH TPEACTABIATh MNPAMYI U .
ncuuciIeHne QyHKIUN OJHOH
IUIOCKOCTB; YCTAHABIMBATH B3aMMHOE PACIONOXKEHHUS MPSIMBIX o
N TIEPEMEHHON
U TUIOCKOCTEH; NPUBOAWTH OOIIME YPaBHEHUS KpPUBBIX H
MOBEPXHOCTEN K KAHOHUYECKOMY BHIy U CTPOUTH UX; HAXOIHUTh
npeaensl  (YHKIMH W YHCIOBBIX  IIOCJIEJOBATEIBbHOCTEH;
HaXOJWTh IPOM3BOJAHBIE, HCCIENOBAaTh (YHKIHMU OJHOIO
MIEPEMEHHOTO U CTPOUTH X TpaduKku
P 3 | 3uaer E‘{fﬁfl‘ﬁé}) i 1. Jluneiinas anrebpa Konrponsnas pabora
anreOpy MaTpHl, OCHOBHBIC XapaKTCPUCTUKH MAaTpPHUI], WX I/I:OHK(Y)-z:l' g.feKTopHaﬂ anreOpa 3.
OIIPEAC/ICHUA U CBOﬁCTBa; MCTObI PCHICHUS CUCTEM JIMHEWHBIX 4'BHaHHTquCKaﬂ TCOMETPH3 TeCTI/IpOBaHI/Ie — HegaBHCI/IMLIf/'I
. . .BBenenue B ananus
anredpanIecKux aBHEHU; METOJbl BEKTOPHOW anreOpsl;
“oP P ’ A p 5 p 5. JuddepenuuansHoe koxTpois [IOKO
CBOMCTBA M YPAaBHEHUS OCHOBHBIX TI'€OMETPHUYECKUX 00pa3zoB vcuncienne hyHKIHH OJIHO
;OCHOBHBIE TIOJIOXKEHUS TEOPUH IPENENOB; MpaBUiIa U METObI TIepEeMEHHOI
HAXOXJIEHUS! TPOM3BOJAHBIX (QYHKIMH OJHOI IepeMEeHHOMH,
CXeMY TIOJITHOTO MCCIIeJOBaHNS (PYHKIINU

3. IIkaJja oueHUBAHUSA

[Topsimox opraHu3any OLIEHUWBAHUS PE3yJbTAaTOB OOy4YEHUS B YHUBEPCHUTETE PETIAMEHTHUPYETCS OT/EIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PEe3yJIbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuteTe (CucTeMa OleHWBaHMA)» (B JACHCTBYIONICH PEAaKInm).
Ucnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLCHHBAHUS pe3yiabTaToB oOy4yeHHs. MToromasi oueHka (TpaJWLMOHHAs W JIUTEpHas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydenue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOH OaluioB IO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaly (MTOroBasi pedTHHIOBasi olleHKa - MakcumyM 100 GamioB).

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




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

% BbINOJHEHUS
3aaHuA

CooTBeTcTBHE
TPaJULHOHHON OLlEHKe

OmnpenesieHue OLEHKH

90%+100%

«OTIHYHO» OTInYHOE MOHUMAaHHE npeaMeTa, BCCCTOPOHHUE 3HAHUS, OTJIMIHBIC YMEHHA U BJIAACHUE OIIBITOM HpaKTI/I‘ICCKOﬁ JCATCIBHOCTH,

HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNsI cHOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89%

«XOpOIlIO)) HOCTaTO‘-IHO MOJHOC MOHMMAaHUC MPEAMETA, XOPOUINE 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKoﬁ JACATCIBbHOCTH, HeO6XOZ[I/IMI>Ie PE3YJIbTAThI

O6y‘{eHI/Iﬂ C('I)OpMPIpOBaHbI, Ka4€CTBO HU OJHOI'O U3 HUX HC OIICHCHO MUHHUMAJIbHBIM KOJINYCCTBOM 0asoB

55% - 69%

«Y IOBJ.» HpI/IeMﬂeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/IquKOﬁ JACATCIbHOCTH, HeO6XOHI/IMLIe PE3yabTaThl

06yqu1/151 C(i)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPeOOBAHUSIM
[Ixana st OLEHOYHBIX MEPONPUITHH U U] PepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
chopMupoBaHHOCTH CoorBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUHNOHHOHU OLICHKE
00y4eHust
90% + 100% | 90+ 100 «OTIMIHO» OT1nuyHOE TOHMMaHKE TIPEIMETa, BCECTOPOHHHUE 3HAHMUS, OTINYHBIC YMEHUS 1 BJI/ICHUE OMBITOM MIPAKTHUECKOH AEATEIbHOCTH,
HEOOXOANMBIE PEe3yNIbTaThl 00ydeHHs ChOpMUPOBAHBI, X KAUECTBO OLICHEHO KOJINIECTBOM 0a/uIoB, OJIM3KHM K MAaKCHMAJIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJTHOE TOHMMAHHUE NPEIMETa, XOPOIIE 3HAHMUS, YMEHHS | OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIe
pe3ynbTaTel 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alioB
55% + 69% 55+69 «Y IOBILY» [Ipuemiemoe MoOHNMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIC 3HAHHS, YMEHHS U OIIBIT IPAKTUUECKOH AEATEeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlIIOB
55% + 100% | 55+ 100 «3a4TeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHMMAJILHO JIOCTATOYHBIM TPEOOBaHHSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTarel 00yueHus: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM

«He 3auteno»

4. TlepeyeHb TUNOBBIX 3aJaHMI1

O].leHO‘lHl)le MeEpoONpPUATHS "p"Meplﬂ THIIOBBIX KOHTPOJBbHBIX 3a;|a1-mi’l

KonrtponsHas pabora Kontpoabnasi paGora «/Iuneiinas aaredpa»

BAPHUAHT Nel




OueHno4Hble MEPONPUATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 4 -3 1

1. Jlan onpenenutens _:]3' % 2 (])' .

0 -1 13

a) 3anumure Pa3JI0KEHUE JaHHOTO ONPEACTINUTEIIA 110 quBépTOMy CTOJ'IGIIy;
6) BBIYUCIUTE ONPEACINUTCIIb, MOJTYYNB NPEABAPUTCIIBHO HYJIU B Kakoii — 6o CTpPOKE WJIN CTOJ'I6IIC.

X+2y—-72=-1,
2. Pemnth cucTeMy ypaBHEHHH METOJIOM 0OpaTHOM MaTpHUIbI: 3y-z=1,
X+4y+z=5.

3HaueHue X BBIYMCIUTH Takxke MerogoM Kpamepa.

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

X + X, — X, =3
X+ Xy + X3 =4

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

4. Tana cuctemMa OTHOPOJIHBIX JIMHEHHBIX YpaBHEHUH

a) Jlokaxxure, 4TO CHCTEMa UMEET HETPUBHAJIbHBIC PELICHNUS;
0) Haiinute obiee penenne CUCTEMBI;
6) HaliauTe (PyHIAMEHTAILHYIO CUCTEMY PEIICHUI.

. Tlpu kakux 3HaueHusx napamerpa A chcTeMa JIMHEIHBIX ypaBHEHHIA
C PACHUIMPEHHOMN MaTpHIEit 1 X 1;3]| comecrna?

1 2. 14




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonrposabHas pabora no reme «Bexkropnas aiaredpa»
BAPHUAHT Nel

I. Janwi yerbipe Bexropa: ad ={4,5,2}; b = {303};C = {—1,4,2};& ={5,7,8}.

1.Jlokazatk, uto BekTopsl a,0,C 06pasyior Gasuc u HaiiTu pasnoxenne Bextopa O B sTOM Gasuce.

2. HaiiTy KOCHHYC yIiIa MeXIy BEKTOpaMH a 1 b.

3. Haiitu numny Bektopa § = 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 mupamunsl ABCD u nuny Beicotst , omymennoii u3 Bepmussl D na rpans ABC .

5. Haittu npoekuuio Bektopa AB na ock Bextopa CD .

6. HaiiT KoOpAMHATHI BEKTOPA [(ﬁf + ATB), EB] :
I11. TapaajenorpamMm nocrpoen na Bekropax a = P + 44, b= %(f) —(), rme |f)| =4, |q| =2, (p"g) = g .

Onpenenuth: a) KOCHHYC TYMOTO yria MeXAY AUaroHausiMu; O) JUIMHY BBICOTHI, ONYIIEHHON Ha CTOPOH

KonrtpoabHas padora no reMe « AHATUTHYECKAS] TEOMETPHUS»
BAPUAHT Nel

1. Ompenenuth MpU KaKUX 3HAYCHUSIX @ TMpsMas

(a+2)x + (a*-9)y + 3a? - 8a + 5 =0 mnapawiensna ocu OX.
2. CocTaBUTh YpaBHEHHUS MPSAMBIX, aPAIIICNbHBIX HPSIMON

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccrosiHue d=3
3. Jlausl BepumHsl Tpeyronbauka 4(2,6), B(4,-2), C(-2,-6).

CocraBuTh ypaBHEHHE BBICOTHI U3 BEPIIHHBI A U ypaBHEHHE MeANaHb! U3 BepuInHbl C.

4. TIpuBecTH K KAHOHUYECKOMY BHU]ly, HA3BaTh M IOCTPOUTH
kpuBble:  a) 16x?+ 25?4+ 32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

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




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

22X+ 3z+4=0
MOJIyYUTh KAHOHUYECKHE M MMapaMETPUUYECKOE YPABHEHUS IPSAMOM.

6. Haittu npoekunto Touku A(1,2,0) Ha TUIOCKOCTH
8x + 6y +82-25=0.

7. HOCTpOI/ITL TCJI0, OTPAaHUYCHHOC TOBCPXHOCTAMU
2 —
X° =1,
X+y=2,
y=0,2=>0.

KonrposabHas paéora no teme «BBegeHue B aHaJIM3»

I. Boruucaums npedesivl

1 1 1 1
1. n"mooﬁ’ 2. I|mOO 1 :
—®52n° +1 n—
/ 2 2
. 1+ X . BX° +2X
3. lim ———; 4. lim X
x>l 2X x—o 3x2 +1
5 i VX —3-1. 6 im X
T x—2  X—=2 " x—>01—cosX
x2+1 )
. (x+2) x . . In(x*+2)-Ih2,
7. lim | —= : 8. Ilim :
w»m(x—lj x—0 x2
2X X :
) - . SIn(2—-x
9. lim & —% . 10. im SN2 =%).
x—0 X X2 A[2X — 2

1. Onpexeants nopsinok 6. m. o.(X) mpu X —> 0 ornocurennno x:

1. a(x) = In(1+3/x?-tgx), 2. a(x) =v2x+1-1.




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

I11. HaliTu TouKku pa3pbiBa pyHKINHU, YKa3aTh uX xapakTtep. [loctpouts rpadpuk GpyHKIHN B OKPECTHOCTH TOYEK
pa3pbiBa:

0, ecru X <0, 1
2 21—X 1
1 f(X)=<x",ecu0<x<l, 2.y= 1 , 3. y= 5
- X“—4
X+ 2, eciu X > 1. 191X

KonTpoabnast pabora
no teMe «/IudepennuanbHoe ucuncienne GyHKIMH OTHOTO MePEMEHHOT0»
BAPUAHT Nel

. HaiiTu mpousBo/jHbIE CleAYOIMNX QYHKIUN:

ctg(\ﬁ)
Ly=(%%%+302%;, 2 3% 4+3Y =x-2y; s y=@g2o V2,

; d’y
Il. Haiiti BTOpy¥O MPOU3BOIHYIO 7 :
x2 X = cos(t/2), _
Ly= , 2 _ 3. y=sin(x—y)
x2 _1 y=t-sint.
I1l. . Tlonp3ysce npaswioM JlonuTtans HANTH Tpeaebl:
7tX
_ x2 1 _ _ COS—
L iim|—m-—— 2. lim (sinzx) 2
x—1 X=1 Inx Xx-—->1—0
1

IV IIposectn nonHoe uccnenosanne Gynkimn Y = X€ X'n MOCTPOUTH €€ rpaduk




OneHo4yHbIe MEPONPHATHS IIpuMepbl THNOBBIX KOHTPOJILHBIX 3a/1aHUI

3. [IpuMep BapuaHTa MHAWBUAYAIbHBIX 3aJaHHM.

Nuneinan anreGpa

1. BuHBoINTh 0npenennTeny

12 3 —1 2 -7 =3 2 4]
11 0 -1 -2 01 1]
o 42 4 o Dl 4 213
-2 0 1 -1 -3 -2 2 1]
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepry
1 2 2 1 11 —15
2 1 =-2]|-X= 2 —8 3
2 -2 1 17 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronou Kpawmepa, b} mMaTpHYHEIM MeTODOM
3z + 4y — 22 =26 T+ Hy— z= 1
a) r— y+3==-2 b) dz+8y+z= T
3r — 3y + Hz = -2 dr — Gy +=z= 10
4. PemnTh cncrenmsl MeTonon aveca
Ta —3r; +dxzy = -5
) T —2r; +3zy, = —4
a 3z +21s —hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry =
1 +3re 2z —2xy 4z, = —1
b) 21 —2Ts 4@y —Ta —Ty = 3
xy —drs +wy +Eg Ty = 3
# +2r: @y —oq +Ip = —1
Ty e —r; +ry =10
c) z, —@p Hrz; —ry =10
3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTBeHAREe 3HAYEHNA M COOCTBEHHLIE BEKTOPE MaTPHIL.

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

AnankTayeckas TECMETDHS Ha NNOCKCCTR

1. Cocranirh ypastesns npasuy. npoxoguumy yepes rouxy M(-7;3):
a) napanneasso mpamod 3z + 2y — 1 =0,

=1 y+4
b} nepuenaukyaspso npavod =




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBHUCHMBIHN
koHTposb [JOKO (PT1
u PT2)

Bompocsr:
1. C nomoibto 371€MEeHTapHbIX IPeoOpa30BaHUil pacIIMPEHHAs MaTPULA CUCTEMbI JINHEHHBIX

1 120110
ypasuenuii npusenenakuny [0 0O 0 O 0 |
01 02010

1 | BriGepure BepHBIE yTBEpKIEHUS, €Clii A —

OCHOBHAaA MaTpulia CUCTCMBI, A — paClIupCHHAsA MaTpulla CUCTCMBI.
1. rang(A)=2

2. rang(A) =3

3. rang(A) =2

4. rang(A)=3

5. cucremMa cCOBMECTHa

6. cucTeMa HeCOBMECTHA

2. Beicora tpeyronsauka ABC |, omymennas nz Bepmmnsr C,ecnim A(3;1;2), B(5;—3;6),
C(3;0;4) papna

3. Paccrostare Mexay (pOKycamu AIITHIICA 5%’ -1-9)/2 —-30x+18y+9=0 pasno

X=9t+1,
4. KocuHyc 0CTpOro yria Mexay npsmeivu X+4 _y-1_2+5 y st paBeH
10 -2 -1 y=5L
z=3-2t
5. YcTaHoBHUTE COOTBETCTBUE MEXKAY (yHKIMEH U €€ quddepeHnnanom
byHKIHS MPOU3BOIHAS
y = 3/sin x COS X
dy = —2 dX
3sin’ x
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

y:\/SinX dy= CO?X dX
2-/sin x
y- 1 dy = — COS X dx
\/sin x 24/sin® x
y- 1 dy = COS X dx
Ysinx 33sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dXx
y 2-/sin x

1+x
3

3
! 1
. X
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO MaJlo (yHKIIMH ——— < OTHOCHTENIBHO — IIpH X —
X X

o0

K= .

7. OyHKIWMS y =6X-e 2 yOblBaeT st 3HaueHui X
Lye(=0i1/2)
2. X € (1/2;+w)

3. Xxe (—o;-1/2) U 1/ 2;+©)
4, xe(-1/2;+0)

S5 xe(/2,0).

JuddepeHnmnpoBaHHbI
1 3a4eT

e Yro Takoe OHpGI[eJ'H/ITGIII:? HpI/I KaKux npeo6pa30BaHI/mx BCJIMYMHA OIIPCACITUTECIIA HC MCHACTCA
e B xakmx CiIydadaXx onpceaACIMTC/Ib paBCH Hy.]'IIO? Yro CJICOYCT U3 paBCHCTBA OIIPCACITUTCIIA HyJ'IIO?




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite ompeneneHne MHHOpa W anreOpamyecKoro JOTONHEHWS JIIEMEHTa OIpPEeIeNIUTEINS.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBisroTCS THHEHHBIE OTIepaIiy HaJ MaTPULIAMU?

Kak mepemHoxaroTcst 1Be Matpuipl? CBOMCTBAa TPOU3BEICHHS MATPHII.

KakoBa cxema HaxokIeHHsT 00paTHOW MAaTPHUITHI?

Jaiite ompeneneHus pelieHns CUCTEMBI JMHEWHBIX anrebpandeckux ypaBHeHud. Pacmmdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAeIEHHAs», KHEONpeAeIEHHA» CHCTEMBI.
Hanumure popmynsr Kpamepa. B kakom ciydae oHU TpUMEHUMBI?

Uro HazpiBaeTcs panroM marpuilsl? Kak on Haxoaurcs?

Cdhopmynupyiite Teopemy Kponekepa — Kanemnmu.

[lpu KakWx YCIOBHSIX CHCTEMa JIMHEWHBIX anreOpanyecKhuX ypaBHEHUH HMEET MHOXKECTBO
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onumute Meron ["aycca penieHus: cucTeM JTMHEHHBIX ypaBHEHHH.

Kakwne HensBecTHBIE HA3bIBAIOTCSI CBOOOIHBIMU, & KaKhe 0a3CHBIMU?

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

Kak crpoutcs pyHnameHTanbpHasi CHCTEMA PEIISHU?

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

Uro Takoe 6a3muc? Kakue Bekropa 00pa3yroT 0a3uc Ha IUIOCKOCTH U B POCTPAHCTBE?

Kaxoii 6a3uc Ha3pIBAIOT AEKAPTOBBIM?

YT0 Takoe KOOpAUHATHI BEKTOpa?

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

Uto Ha3BIBAaETCS BEKTOPHEBIM IMpom3BefeHneM BeKTOpoB? KakoBbel ero cBoiicTBa? [[ns pemenus
KaKuX 3371a4 U KaK OHO MOXET OBITh MCIIOJIb30BaHO?

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

3anummTe B BEKTOPHON M KOOPAMHATHOW (hOpMaxX yCIIOBHs KOJUIMHEAPHOCTH, OPTOrOHAIEHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsimast TuHKS Ha TUIOCKOCTH, €€ obIiee ypaBHEHNE

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

3anummTe pa3NUYHbIE BUABI TPSIMOW W YKAXHUTE TEOMETPHYECKHH CMBICT MMapaMeTpoB
ypaBHEHMUSI.




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3anumuTe yCIOoBUs NAapajuIeIbHOCTU U MEPHEHIUKYISIPHOCTH MPSIMBIX HA IJIOCKOCTH B CIIydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTy TOUKy mepecedeHnst IpSIMBIX Ha TUTIOCKOCTH?

Kak Beruucnsercs paccTosiHie OT TOUKHU 10 MIPSIMON Ha IIOCKOCTH?

JlaiiTe onpenencHue IIUICA U 3aIUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOoIbl U 3alUIINTE €€ KAHOHUYECKOE ypaBHEHUE

Haiite onpenenenue napadoiibl U 3aNULIINTE €€ KAHOHUYECKOE YPaBHCHHE

Wznoxure cxemy npuseneHus OOIIEro ypaBHEHHUs] KPUBOW BTOPOIO HOpPSIKAa K KAHOHUYECKOMY
BUTY.

[laliTe IOHsATHE NOJISIPHON CUCTEMBI KOOPAUHAT.

Onuimre mapaMeTpuiecKuii crnocod MOCTPOSHHS TMHUHN Ha MIIOCKOCTH

[TnockocTh, €€ obliee ypaBHEHHE

Kak ompenensercss B3auMHOE pacloyioKeHHe TUIOCKOCTe? 3amuiuTe yCIOBUS MapaieIbHOCTH
U NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BerumcinsieTcst paccTosiHie OT TOUKH JI0 TUIOCKOCTH?

3anumnTe pasiauuHble BHJBl YPaBHEHHUH TMPSIMOM B MPOCTPAHCTBE U IMOSICHUTE CMBICT
apaMeTpoOB, BXOAAIINX B YpaBHEHHUS.

Uznoxwure cxemy MpHUBEACHUS OOLINX YpaBHEHUN PSMON K KAHOHMYECKOMY BUILY.

Kak onpenennuts B3aMMHOE PACIIOIOKEHHUE NMPSAMBIX B IPOCTPAHCTBE?

Kak BeramcisieTcst pacCTOsHIE OT TOYKH JJ0 IPSMOM B IPOCTPAHCTBE?

Kak onmpenennuts B3anMHOE PACIIOIOKEHUE MPSAMON U TNIOCKOCTH?

Kak nmercs Touka nepecedeHns NpsiMON U MIIOCKOCTH?

HazoBuTe noBepXHOCTH BTOPOTO NOPs/IKA U HAIIMIIUTE UX KAHOHUYECKHE YPaBHEHMS.
CdhopmynupyiiTe NOHATHE NpeAesia YMCIOBOH OCIEA0BATEIbHOCTH

CdopmynupyiiTe nonsTre npeaena GyHKIUH OAHOM EpEMEHHON

Uro Takoe 0JHOCTOPOHHUE Mpeiesibl (PYHKIUU B TOUKE?

ChopmynupyiiTe NOHATHSI OECKOHEUHO MaJlol 1 OecKoHeuHO OoibIoi mpu X —> a byHKIHH

IIepBblil 1 BTOpOI 3aMedaTeIbHbIE MPEEIIbI

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

Kakme OeckoHeuHO Majple Ha3bIBAIOTCS  OKBHBAJEHTHBIMH?  llpuBeamte  mpumepsl
9KBUBAJIEHTHBIX OECKOHEYHO MAJIbIX.

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

Urto moHMMAIOT MOJ] TOUKOH pa3pbiBa PyHKIMK? Kakue pa3phiBbI pa3indaoT?

Kak cBsi3aHbl NOHSATHS HENPEPBHIBHOCTH U AU depeHIMpyeMOCTH (YHKIUHU B TOUYKE?




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

e Samummre npaBuia JUQGEepeHITNPOBAHNSI 00PATHON U CIIOKHON (DYHKITHIHA.

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

e Uro Takoe quddepeniuan pyaknun? KakoB ero reoMeTpuyecKuii CMbICIT?

o  Kakumu cBoiicTBamMu 061aar0T auddepeHupyemple QyHKIAN?

o Kak maxomsarcs auddepeHIraibl ¥ MPON3BOAHBIC BEICIINX TTOPSIKOB?

e  ®opwmymna Teiinopa

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

e HeoOxoanMoe yClIOBUE CYIIECTBOBAHMSI dKCTpeMyMa Jutst muddepeHnnpyemMoit GyHKITIH

e JlocTaTo4HBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa

e (xema uccleJOBaHUS Ha SKCTPEMyM (YHKIIUH OJTHOTO TEPEMEHHOTO

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

e JlaiiTe onpeneseHue BhIIYKIOCTH U BOTHYTOCTH KPUBOM HA IIPOMEKYTKE.

e Kakwue TOUKM Ha3bIBAIOTCS TOUYKAMH Iiepernda’?

e Uro Ha3wkiBaeTCs acuMnToTol Tpaduka pynkuun? Kakne acHMOTOTHI pa3in4aoT?

e B uyem cocroutr mpaBwio Jlomutana? Jlns packpeITHS KaKUX HEONPEAENEHHOCTEH OHO
npumensiercs’?

5. MeToauuecKue YKa3aHus 1o nmpoueaype ounCcHuBaHusd

OueHoYHbIe MeponpusTus

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

1.

KonTponbnas padota

B cemecTpe cTyneHTHI BBIONHSIOT S5 KOHTPOJILHBIX Pa0OT, CoJiep)KaHUE KOTOPHIX OXBaThIBAET BCE Pa3JIebl.
Kaxnomy ctynenTy Beinaercs cBoil BapuanT. KoHTpobHBIE PaOOTHI IPOBOJSATCS B Yachl NPAKTHUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHMANbHBIN Oani Ompenensercsi B COOTBETCTBUE C PEUTHHI-TIAHOM
JTUCTIATIIINHBI.

KpuTepun oneHKH 3a1aHNUA:

Baiel 32 KOHTPOJIBHYIO PaOOTY MOJIy4arOTCs YMHOKEHUEM MaKCUMAJIbHOTO Oaa, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

nas3

B cemectpe ctynentsl BemonHsoT 7 M/13 o Bcem pazaenam nporpamMMbl JUCHUIUTMHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoii Bapuant V13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe

TPYTIIEL.
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W3 pa3merieHsl B 3JIEKTPOHHOM KypcCe 10 JUCHUILTHHE.

Pemenue kaxmoro 3aganusi TOMHKHO OBITH MOJPOOHBIM, C BKIIOUEHHEM POMEKYTOUHBIX PAaCU€TOB, pacCyKACHHH,
MOSICHEHHI, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyi1. 3aJaHIE BBICBUIAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kpurepun onennBanus

3amaHue cCUUTAeTCs 3aY4TEHHBIM, €CJIM BBITIOJIHEHO OO0Jiee MOJIOBUHBI 3aJaHui

Ecnu 3aanue He 3a4TeHO, paboTa BO3BpaIaeTCs CTYICHTY Ha T10pabOTKY.

CryaeHTsl MOTYT UCTIPABIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET YYEeCTh UCIIPABJICHUS U JO00ABUTH OaJIIbI K TIPEIBIIYIITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpoias [IOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHerx TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEemenn B
cepeliiHE M KOHIIE TEKYIIErO CEeMECTpa COINIacHO pacmucaHuio. PyOexHoe Tectuposanue (PT) mpoBoautcst B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 6e3 nepepbiBa. OTCUET
BpEMEHH HAYMHAETCS ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTaxk, NpeaIlecTBYIOIINH TECTHPOBAHMIO, HE
BXOAUT B YKa3aHHOEC BpEMs. CTy,I[eHT MOXKET 3aKOHYHTH BhITIOJIHeHHE Tecta J0 UCTCUCHUA OTBeI[éHHOFO BPEMCHHU.
PT nameneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWW, YMEHHWH WM BIAJICHU, MMOMYYCHHBIX CTyJECHTaMH 32
OTIpEICJICHHBIN TPOMEKYTOK 00yUYECHHSI.

Kaxnprii BapuanT Ousera MOJEIUPYETCs] KOMIBIOTEPOM M0 33JaHHBIM pasjenaM XUMHUHM U copepkuT 20 3amaHuil.
CTy,HeHTLI BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA U IMMOACHCHUA MNPOBOAAT Ha 6yMare. Ilo oxoH4yaHuM
TECTUPOBAHMS IMPENOJABATENI0 BbIIACTCA MaTpHUIla OTBETOB W CyMMapHBIM pedtuHr 3a Tect. OOcyxneHue
Pe3yIbTaTOB TECTUPOBAHUS POBOANTCS HA KOHCYJIbTAIIHH.

KpuTepun oneHkn 01HOTO 3aaHNUA:

° 3a KaXXJI0€ NPaBUJIbHO BBIITOJIHEHHOC 3a/ITaHUC BBICTABIACTCA 1 TecTOBBII 6ann,
® 33 HEMPaBWIJILHO BBHINIOJHEHHOE MIIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6aos;
° JUIT 3aZIaHPII>i C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3aZ[aHPII>i Ha COOTBETCTBHUEC U YCTAHOBJICHUEC
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YACTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 memenmm no PT cCTymeHTBI MOTYT O3HAKOMHTCA C JEMOHCTPALMOHHBIM BapHaHTOM OmiieTa, KOTOPBIi
pacmoniaraeTcs Ha caidte http:/exam.tpu.ru B pazzmene «MeponmpHuATHs», ¥ MOXKET OBbITb BBINOJHEH KaKAbIM



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

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 PE3ePEHbILL OeHb, KOMOPbII HA3HAYAEMC sl CPA3y Nocie KOHpepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHoOU ammecmayuy 803MOACHOCMb nosmopro npotimu PT 6 pezepanviii denb, co2naco8anHulii
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIN 3a4eT.

JuddepeHnnpoBaHHbIN 3a4€T OCYIIECTBIISECTCS B COOTBETCTBUH ¢ [lonoxkeHunem o npoBeaeHun
TEKYIIEro KOHTPOJIS U MpoMexyTouHou arrectanuu TIIY. MTorossiii 6ami onpenensercs CyMMHUPOBAaHUEM
0aJIJIOB 3a BCE OLICHOYHbIE MEPONPUATHS TEKYILIET0 CEMECTPA.




1. Poab qucuunminebl «Matematuka 1» B (popMHPOBaHMU KOMIIETEHIU BHINYCKHUKA:

DnemMenT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPHI KOMIIETEeHIIHHN)
. HnauKaTophbl 10CTHKeHHS] KOMIIeTeHIHIA
o6pa3oBaTejbHOM Kon
Cemect HanmenoBanne
TPOrpaMMBI KOMIIeTeHINN HanMeHoBaHHe HHAHKATOPA
p KOMIIeTeHIH HaunmenoBanue
(TucnMnInHA, Kox naaukaropa JAOCTHKEHUSI Kon
npaktuka, F'HA)
YK(¥)-1.1B1 Brmageer  ombITOM  HPHMEHEHHS
Criocoben 3aKOHOB  €CTECTBEHHBIX HAyK U
OCYIICCTBIIATE IOUCK, MaTeMaTHYEeCKHMX METONOB M MoJemein
KPUTHHUCCKIH aHaTH3 IUIsSL PEIICHHS 3219 TEOPETHIECKOTO 1
U CHHTE3
uHpopMaIHHL, AHan3MupyerT 3a/a4y, BbLACISL [pUKTAAHOTO XapaKkTCepa
VK(Y)-1 ’ N.YK(V)-1.1 ’ YK(¥)-1.1V1 Vmeer elarh 3a71a9H
( ) NPpUMCHATH ( ) ee 0a30BbI€ COCTABIISIONINUE ... p A
CHCTEMHbIi MTOXO TEOPETUYECKOTO U IPHUKIAJHOIO
JUISL peUICHUs XapakTepa
[OCTABJICHHBIX 33784 VK(V)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U
MaTeMaTH4eCKue METO/BI
TCOPETHYCCKOI'O XapaKTepa
OIIK(Y)-1.1.B1 Brageer MaTeMaTHUECKUM anmapaTom
anredpsl 1 auddepeHInaiIbLHOro
HCUHCIICHNS (DYHKIMY OJHOH NepeMeHHOMH
MartemaTruka 1 1 JUISL TIPOBEACHUS TEOPETUYECKOTO
CriocoBeH PHMeHATS HCCIICI0BAHUS U MOJICIHPOBAHHS
(byHnaMeHTabHBIE IpuMeHseT MaTeMaTHYECKMi d)PISPI‘IefKPIX A XUMUYECKHX TTPOLIECCOB 1
3HAHUSL, TI0JyYeHHbIE anmnapar uccieoBanus GyHKIUHA, SBJICHHM, & TAKKC, U pOLLICHHA
B JHHEHHOH anreGps, npodecCHOHATBHBIX 3a/1a4
obnactu nuddepeHunanbHOro u
OIIK(Y)-1
MaTeMaTU4ECKUX U H.0IIK(Y)-1.1 WHTETPAJIbHOIO HCUHCIIEHHS, OIIK(Y)-1.1¥1 YMeeT NpUMEHSTh W3y4EHHbIE METOJbI
(MJIM) €CTECTBEHHBIX psinoB, auddepeHnraTbHbIX anreOpsl M aHamM3a JUIA  PelIeHUs
HayK, U HCIIOJIB30BaTh ypaBHeHHIA, Teopun GyHKIHMi CTaH/IapPTHBIX 33184
UX B KOMINUIEKCHOTO TIEPEMEHHOTO B OIIK(Y)-1.131 3HaeT OCHOBHBIE IOHATHS M TEOPEMBI
npodeccHoHaIbHOM MHKEHEPHOH JIeATeTbHOCTH JIMHEWHOH 1 BEKTOPHOH anreOpsl,
JESITENbHOCTH QHAJIMTUYECKON T€OMETPHH, TEOPUH

JIMHEWHBIX POCTPAHCTB,
T hepeHIHAIEHOT0 HCIHUCTCHAS
(YHKIIMM OIHOM MepeMEHHOM

2. IMoka3zaTesu U MeTOALI OLICHUBAHUSA

IL1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE

Kox

HaumenoBanue

Koa unaukaropa
JAOCTHKEHUS
KOHTPOJIMPYyeMOoi

HaunmenoBanue pasaena
M CIUTITHHBI

MeToabl OLIEeHHBAHUS
(oL eHOYHbIE MePONPHUATHS)




KOMIEeTeHUHH (MM ee
YaCTH)
Pa1 Braneer HYK(Y)-11 1. Jluneiinas anre6pa KonTposbHas padora
OCHOBHBIMH ITOHATHSMH U METOJIaMH JIMHEIHOH anreOpsl, W.OTK(Y)-1.1. 2. BekropHas anrebpa U3
aHAINTHYECKOH TeoMeTpHH U U (hepeHINaTbHOTO HCUNCICHUS 3.AHanuTHYECKasi TEOMETPHS ' o
(GyHKIHN OHOH epeMeHHOH 4. BBezneHue B aHAIIN3 TecTnpoatHe — He3aBHCHMBIA
5. Jlupdepenunansaoe koHTposb [JOKO
ucuuciaeHue QyHKIUH OJJHOH
IIEPEMEHHON
P2 Ywmeer NVK(Y)-11 1. Jluneitnas anrebpa KOHTpO IbHas pa60Ta
BBIYHCIIATH ONPEICIUTEINH, BBIIOTHATh ASHCTBUS ¢ MaTPHLIAMH, W.OMK(Y)-1.1. 2. BexTopHas anredpa UJ13.
HCCIIEOBaTh M PELIaTh CHUCTEMBI JMHEHHBIX anreOpandecKux igHaﬂHTquCKaﬂ TFCOMETPHA TecTHPOBAHHE — HE3aBUCHMBIIT
w o . .BBeznenue B ananus
YpaBHEHHH; TIPOM3BOAWTH  NEHCTBHSA  HAJ  BEKTOPAMH; B S —— KkoHTposb LIOKO
TEOMETPUYECKH W aHAJIUTHYCCKH IPEACTABIATE MPAMYIO U .
ncuuciIeHne QyHKIUH OJHOH
IUIOCKOCTh; YCTAHABIMBATh B3aHMMHOE PACIOIO0KEHUS MPSIMBIX TepeMeHHo
U TUIOCKOCTEeH; NPUBOAWUTH OOLIME YPaBHEHUS KPUBBIX H
MIOBEPXHOCTEH K KAHOHUYECKOMY BHUILy ¥ CTPOUTH UX; HAXOJUTh
npeaensl  (GYHKIMH W YHCIOBBIX  IOCJIEJOBATEIBbHOCTEH;
HaXOJWTh IPOM3BOJAHBIE, HCCIENOBaTh (YHKIHMU OJHOTIO
MIEPEMEHHOT0 U CTPOUTH X Tpaduku
PA3 | 3naer MLYR(Y)-1.1 1. Jluneiinas anreGpa KonTposbHas padora
anreOpy MaTpHIl, OCHOBHBIC XapaKTCPUCTUKH MATPHIl, WX H.OMK()-1.1. 2. BexropHas anrebpa HJ13.
OTIpEJICTICHUS] U CBOWCTBA; METObI PELICHHS CHCTEM JIMHEHHBIX Z'SHMHTHI{GCKM TeoMeTpHi TecTupoBanue — HE3aBUCUMBIN
. . .BBeznenue B ananus
anrei6pa1/1qe01mx YpaBHEHHMH; METOAbl BEKTOPHOW aireOpsr; 5. (If[ dbepermmanHOE koutpoas [IOKO
CBOMCTBA M YPAaBHEHUS OCHOBHBIX T'€OMETPHUYECKHX 00pa3zoB UCUKCIIeHHEe QYHKIMU OTHOU
;OCHOBHBIE TIOJIOKEHHUS TEOPUH IIPENENIOB; MpaBMiia U METOJBI TIepEeMEHHOI
HaXOXJIEHUS! TPOM3BOJAHBIX (QYHKIMH OJHOI IepeMEeHHOMH,
CXeMy ITOJTHOTO MCCIeI0BaHus (YyHKIINU

3. IIkajga oueHUBAHUSA

[Topsinox opraHu3aly OLIEHUWBAHUS PE3yJbTAaTOB OOy4YEHUS B YHUBEPCHUTETE PETJIAMEHTUPYETCS OTIEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS Pe3y/IbTaTOB 00ydeHHs B TOMCKOM MOMMTeXHUYecKoM yHuBepcuTeTe (CrucTeMa OlleHUBaHMsA)» (B JICHCTBYIOMICH pEIaKIlnm).
Hcnonb3yercst OamibHO-PEUTHHIOBasi CUCTEMa OIICHHMBAaHUS pPe3ysbTaToB oOyueHHs. MrToroBas oreHka (TpaJUIMOHHAs W JIMTEpHas) MO BUAAM



yaeOHoi nesitenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, MPAKTHKH) ONPEIACISICTCS CyMMOH OauioB IO
pe3yNbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluy (MTOroBasi pedTUHIOBasi olleHKa - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0anaoB 3a OLICHOYHBIC MCEPOIPHUATUA TCKYLIErO0 KOHTPOJIA U HpOMG)KyTO‘lHOfI arrecraguu
YCTaHABJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajia Jjs1 OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHO OLlEHKe

Onpeueneﬂue OLCHKH

90%+100% «OTIYHOY OTIMYHOE NOHMMAaHUE NPEAMETA, BCECTOPOHHME 3HAHUSA, OTIIMYHBIC YMEHHS M BJIaJICHUE OIBITOM ITPAKTHYCCKON JEITECIHFHOCTH
9 9 &
HEOOXOIUMBIC PE3YJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, HX KAYSCTBO OIICHEHO KOJUYECTBOM 0AJUIOB, OJM3KUM K MAKCHMATbHOMY
70% - 89% «XOpOoIIo» OCTaTOYHO ITOJIHOE ITOHMMAaHUeE MPEIMETA, XOPOIINE 3HAHUS, YMEHHS 1 OIIBIT IIPAKTHYECKOH IEeATEIbHOCTH, HEOOXOIMMBIE PE3YIbTAThI
& 9 2 y
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJUYECTBOM OaslioB
55% - 69% «Y OB [IpuemiieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHKS, YMEHHS U OIBIT IIPAKTHUCCKON JCITEITBHOCTH, HEOOXOAUMBIC PE3YJIbTAThI

06yqu1/m C(i)OpMI/IPOBaHBI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLUCHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB

0% - 54% «Heynosiu.» Pe3ynbTaThl 00y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM
[Ikana ay1st OIIEHOYHBIX MEPONPHUSITHIA U AUPPEPSHIIUPOBAHHOTO 3a4eTa / 3a4eTa
CreneHb
cCPO
(popmupoBanHoCTH Baxa COOTBeTcIBMe Onpenenenne onenn
pe3ybTaToB TPaJULHOHHON OLlEHKe
00yuyeHnst
90% + 100% | 90+ 100 «OTINYHOY OTiau4yHOE IOHUMaHKE MPEIMETa, BCECTOPOHHUE 3HAHMUS, OTIMYHBIC YMEHUS U BJI/ICHUE OMBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HE0OXO0IMMBIE Pe3yJIbTaThl 00yueHHs1 cHOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHUMAIIbLHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTouHO MOJIHOE TOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUYECKOU e TEIbHOCTH, HEOOX0JUMbIC
pe3ysbTaThl 00y4eHHs ChOPMUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0aslioB
55% + 69% 55+69 «Y TOBI.» IIpuemaeMoe MOHMMAaHKE TIPEIMETA, YIOBICTBOPHUTEIBLHLIC 3HAHUS €HUS ¥ OIBIT IPAKTUYECKOM IEATEIHFHOCTH, HEOOXOIUMBIE
> YM p >
pe3ynbTaTel 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAJIIIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPEOOBaHMSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraTel 00y4eHUs! HE COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb TUNOBBIX 3aaHUI

OneHo4YHbIe MEPONIPHSITHS IIpuMepbl THIOBBIX KOHTPOJILHBIX 3a/1aHUI




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonTponbnas pabota

KonTponbnas padora «J/Iuneiinas anredpa»
BAPHUAHT Nel

1. Jlan onpenenutens 3 2

@) 3anumuTe pa3okeHNe JAaHHOTO ONPEACTHTENS M0 YeTBEPTOMY CTOJIOIY;
0) BEIYHCIHTE ONPEACITUTENb, TIOJYIUB MPEIBAPUTEIBHO HYJIH B KAKOW — JIHOO CTPOKE HIIU CTOJIOLE.

X+2y—-z=-]
2. Pemmnth cucteMy ypaBHEHHI METOIOM OOpPaTHOW MaTpPHIIBL: 3y —-z=1,
X+4y+z=5.

3Hauenne X BBIYUCIUTH Takxke MeTogoM Kpamepa.

3. HCCHeI[OBaTB CHUCTEMY Ha COBMECTHOCTb U PCIINTH MCTOAOM Faycca

Xy —X3—X, =2
X, + X, %X, =3

2%, + X, +3X5 + 2%, =0,
2%, + Xy +2X3 + X, =0,
2%, + X, +9%X3 + 4%, =0,
2%, + X, +4Xx5 +3%x, =0.

4. laHa cuctemMa OXHOPOJHBIX JIMHEHHBIX ypaBHEHUI

a) JIoKa)XuTe, 9TO CHCTEMa UMeeT HETPUBHAJIbHBIEC PEIICHIS,
0) Haiinute obiee penenne CUCTEMBI;
6) HaiinnTe QyHIaMEHTANBHYIO CUCTEMY PEIICHHUH.

. Ilpu KaKux 3HaYEHUSX Mapamerpa A cncrema nuHeiiHbIX ypaBHEHHH




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 1 14
C PacIIMpPEHHOM MaTpHIIEit 1 21 3| cosmecrHa?
1 20 1:4

KonrposabHas padora no teme «BekropHas aiareopa»
BAPUAHT Nel

I. danbi yerbipe Bexkropa: a ={4,5,2}; b ={3,0,1};C ={—1,4,2};J ={5,7,8}.
1.Jloka3ath, 4TO BEKTOPH 4, b,¢ 06pa3yroT 6a3Kc M HANTH pa3IoKEeHHE BEKTOpa d B sTom Gasuce.

2. HaiiTu KOCHHYC yria Mexay BekTopamu a u D .

3. Haiftn nimny Bextopa § = a + 2b +3¢.

I1. Janst yersipe Touxn: A(13;0), B(4;1,2), C(3,0;1), D(—4;3,5).

4. Haiitn 06ném mupamuast ABCD u nmmmy Beicots! , onmymennoii u3 Bepmmnst D 1a rpans ABC .

5. Haiitu mpoexmio Bektopa AB Ha och Bextopa CD .

6. HaiiTi KoOpAMHATHI BEKTOPA [(B_(f + KB),EB] :
1. TlapantenorpaMm mocTpoen na pekropax d = p+4q, b = %(f) —0), rue |r)| =4, |(j| =2,(p"g) = g .

Omnpenenuth: a) KOCHHYC TYIOTO yria MeXAY AUaroHalsiMu; 0) JJIMHY BBICOTHI, ONYIIIEHHON Ha CTOPOH

KonrpoabHas paéora 1o reMe «AHAJIUTHYECKAS T€OMETPHUSI»
BAPHUAHT Nel

1. Onpenenuts NpH KaKUX 3HAYCHUSAX @ TpsMast

(a+2)x + (a’-9)y + 3a* - 8a + 5=0 napamnensua ocu OX.
2. CocTaBUTh YpaBHEHHUS MPSAMBIX, APAIICIbHBIX HPSIMON

3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccrosiHue d=3
3. J[lansl BepumHsl TpeyronbHuka A(2,6), B(4,-2), C(-2,-6).

CocTaBuTh ypaBHEHHE BBICOTHI M3 BEPIIMHb A M ypaBHEHHE MeAuaHsl 3 BepiinHsl C.




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

5. U3 o0mux ypaBHeHui npsimoii :  2X+y—-32-9=0,
-2x+  3z+4=0

MOTYYUTh KAHOHUYIECKUE W IAPAMETPHUIECKOE YPABHEHHS NPSIMOH.

6. Haittu mpoekuuto Touku A(1,2,0) Ha TUIOCKOCTH
8x + 6y +82-25=0.

7. IlocTpouTh T€N0, OTPaHUYEHHOE OBEPXHOCTAMHU

xX’=z
X+y=2,
y>0,z>0.

KonrposabHas paéora no teme «BBegeHue B aHAJIN3»

L. Boruucaums npedebl

2_
1. Jim Y2 =4n. 2. lim

NnN—oo 3}2n3+1 ' . Nn—o0 n—l ’
/ 2 2
3. fim Y2 X° 4. fim & *2X.

x—1  2X X—>00 3X2+l ’
[ 2 o 2
5. fim X =3-1. 6. lim —
Xx—2 X—=2 x—01—Cos X
ﬂ 2
7 “m(x+2j X 8. lim In(x +2)—In2;
x—oo\ X—1 x—0 x2




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2X X i _
9. lim& _~¢ - 10. lim M
x—0 X X2 A[2X — 2

I1. Onpexeants nopsiaok 6. M. o(X) mpu X —> 0 ornocurensno x:

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

I11. HaiiTi Touku pa3pbiBa pyHKINH, YKa3aTh UX XapakTep. Iloctpouth rpadpuk GpyHKIMH B OKPECTHOCTH TOYEK
paspeiBa:

0, eciu X <0, 1
2 21—X 1
1. f(X)=<x",ecu 0<x<1, 2.y= 1 , 3. y= 7 4
X j—
X+ 2, ecmu X >1. 11X

KonTpoabHnast padora
no teme «/IudepennuanbHoe ucuncieHne GyHKIMH OTHOTO MePEMEHHOT0»
BAPHUAHT Nel

. HaiiTu mpousBo/jHbIE CeAYOIMNX QYHKIUN:

ctg(\ﬁ)
Ly=(%*+302%;, 2 3% 4+3¥Y =x-2y; 3 y=(g20 V2,

d?y
Il. Haiitn BTopyto nponsBoinyio ——-:
X
x2 X =cos(t/2), .
Ly= 3 s y=sin(x—y)
x2 _1 y =t —sint.
I11. . TTonp3ysces npaswmioM Jlonwrans HATH Tpeaessl:
7TX
. X2 1 i . Cos—-
L lim|——-—"| 2 lim (sinm) 2

x—>1 X—1 Inx X—->1-0




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1

IV Ilposectn nonHoe nccnenopanne Gpyaxuun Y = X€ Xn MOCTPOUTH €& rpaduk




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneinan anreGpa

1. BuHMHCINTL ONperernTenn

12 3 —1 2 -7 -3 2 4]
11 0 -1 \ -2 01 1]
@ 42 4 -2 Mlg 213
-2 0 1 -1 -3 -2 2 1]
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepry
1 2 2 1 11 —15
2 1 -2}]-X= 2 —8 3
2 -2 1 , 11 T 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronom Kpamepa, b} maTpHYHEIM MeTOTOM
3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3z=-2 b 3z +B8y+z= T
3z — 3y + Hz = -2 dzr — Gy +z= 10
4. Pemnrte cucremsl MeTonom Maycca
Ta —3r; +dxzy = -5
. T —2r; +3zy, = —4
Y Bz, 425 hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry = 1
1 +3re 2z —2xy 4z, = —1
b #y —32rs Ay —wy —ITp = 3
xy —drs +wy +Eg Ty = 3
# +2r: @y —oq +Ip = —1
zy 4w —rs +xy =10
&) Ty —&: +Ez —xy =10

3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. HaiiTu cofcTReHHBIE 3HAMEHNA M COOCTEEHHLIE BEKTOPE MaTPHIL.

p 4 -3 -3
a]A:{ ;_E) b B=|1 2 1
T ! 11z,

AxanuTuueckan FeOMETPHA Ha NNOCKOCTH

1. CocrasiTh yparHeHId IPAMELX, Dpoxogaix depes Touky M{-T;5):
a) napajiiensHo npasoil 3z 4+ 2y — 1 =10,
r—1 y+4
—3 !

b) nepuespukyaapo npsaoit




OneHo4YHBbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
koHTposib [IOKO (PT1
u PT2)

Bomnpocsr:
1. C momomipio 31eMeHTapHBIX TPeoOpa3zoBaHuil pacIIMpEeHHAs MaTPULIA CHCTEMbI JIMHEHHBIX

1 -1 20110
ypasuenuii npusenenakuny [0 0 0 0 0 |
0 1 02010

OCHOBHAaA MaTpHullia CUCTCMBI, A — paciiup€HHas MaTpuiia CUCTEMBIL.
1. rang(A) =2
2. rang(A)=3
3. rang(A)=2
4. rang(A)=3
5
6

1 | Bribepure BepHble yTBEpsKIeHUS, eciu A —

. CucréMa COBMECCTHa
. CUCTECMa HCCOBMCCTHaA

2. Boicora tpeyronsauka ABC, onymennas us sepumner C, ecnin A(3;1;2), B(5;—3:6),
C(3;0;4) papna

3. Paccrostare Mexxay poKycamu AIITHIICA 5% + 9y2 —30x+18y+9=0 pasno

X=9t+1,
4. KocuHyc 0CTpOro yria Mexay npsmeivu X+4 _y-1_2+5 y 6t paBeH
10 -2 -1 y=5t
z=3-2t
5. YcTraHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ nuddepeHnanom
byHKIHS MIPOM3BOIHAS
y = 3/sin x _ COoSX
3R/sin® x




OueHno4Hble MEPONPUATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

y =+/sin x _ COSX
dy = ———dXx
2«/S|n X
y= 1 dy = COSX 4y
Jsin x 2+/sin® x
1 dy = — COSX 4y
3sin x 3¥sin® x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2+/sin x

1+ %3

| ( .
6. OnpenenuTe MOPSIIOK MAJIOCTH OECKOHEYHO Majlold GyHKINH ——— 2~
X

J 1
OTHOCHUTEIBHO — IIPH X —
X

Q0
K= .
7. OyHKIusA Yy =6X-e

X yOpIBaeT 1/ 3HAUEHHH X

Ly e(0i1/2)

2. X e (L] 2;+0)
3. Xxe (—o0;—1/2) U 1/ 2;+0)
4. xe(-1/2;+x)

S xe(/2,0).

JuddepeHnnpoBaHHbI e UYro Takoe onpeaenutens? Ilpn kakux npeoOpa3oBaHUAX BETMUMHA ONPENETUTENS HE MEHIETCA
1 3a4eT e B Kakux ciydasx onpeAeTuTeNs paBeH Hyo? UTo creayeT u3 paBeHCTBa ONpeaeuTeNs Hy o ?




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Haiite ompexaeneHne MUHOpPa W anreOpanyeckoro JOMOJIHEHMS DBIIEMEHTa ONpEeACTUTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBndtoTcs TMHENHHBIE OoNepaliy 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 HMMEET 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 0a3uc Ha IIOCKOCTH 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 Ha3bIBaeTCS BEKTOPHBIM Npou3BeaeHUEeM BeKTOpoB? KakoBbl ero cBoiictBa? [[ns pelieHus
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 U KOOPAMHATHOM (opMax YCIIOBHS KOJUTHHEAPHOCTH, OPTOTOHAIBHOCTH
Y KOMIUTAHAPHOCTH BEKTOPOB.

[Ipsmas mTuHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

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

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXUT€ TIEOMETPUUYECKUH CMBICI MapaMeTpoB
yYpaBHEHUSI.




OueHno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3anuuuTe yCIOBHS MAPAJIENBHOCTH M MEPIEHIUKYIAPHOCTH MPSIMBIX Ha IUIOCKOCTU B Cllydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHns: NpsMbIX Ha MIIOCKOCTHU?

Kak BeIumcnsieTcst 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 npuBeneHus oOIIEro ypaBHEHUS] KPUBOW BTOPOTO MOPsIKa K KAHOHUYECKOMY
BUIY.

[aiiTe NoHsTHE NONSIPHON CUCTEMBI KOOPAUHAT.

OnummTe mapaMmeTpuaeckuil cocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[InockocTs, €€ obmiee ypaBHEHHE

Kax onpenensieTcst B3auMHOE PAaCOIOKEHUE IVIOCKOCTEN? 3aMMIINTE YCIOBUS NapalIeIbHOCTU
U NEPIEHANKYISIPHOCTH INIOCKOCTEH.

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 YpaBHEHHI TIPSMON K KAHOHHYECKOMY BUILY.

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 HAIMUIIUTE X KAHOHWYCCKUC YPaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUN OAHON IIePEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmynupyiiTe NOHATHS OECKOHEYHO Malol 1 OeckoHeuHO Ooubiioi mpu X —> a byHKIHH

[TepBb1it 1 BTOpOIL 3aMevaTenbHbIE MPEICIIbI

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

Kakme OeckoHeuHO Majble Ha3bIBAIOTCS  OKBHBAJEHTHBIMU?  [lpuBeamre  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 U GEepeHINPYEeMOCTH (GYHKIIMUA B TOUKE?
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

e 3amummre npasuia auddepeHIupoBaHns 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 QyHKIAN?

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 QyHKIAN

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 TOUYKAMU 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 MeponpusTus

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

1.

KonTtponsHas pabora

B cemecTpe cTyneHTHI BBIONHSIOT S5 KOHTPOJILHBIX Pa0OT, CoJiep)KaHUE KOTOPHIX OXBaThIBAET BCE Pa3JIebl.
Kaxnomy ctynenTy Beinaercs cBoil BapuanT. KoHTpobHBIE PaOOTHI IPOBOJSATCS B Yachl NPAKTHUECKUX 3aHATHH. 3a
KXKIYyI0 KOHTPOJBbHYIO pabOTy MakCHUMalbHBIH Oann ompeaensercss B COOTBETCTBHE C PEUTHHI-TUIAHOM
JTUCTIATIIINHBI.

Kpurepun onenku 3axanus:

Baiel 32 KOHTPOJIBHYIO PaOOTY MOJIy4arOTCs YMHOKEHUEM MaKCUMAJIbHOTO Oaa, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

VI3

B cemectpe ctynentsl BemonHsoT 7 M/13 o Bcem pazaenam nporpamMMbl JUCHUIUTMHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoii Bapuant V13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL
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W13 pa3MenieHsl B 3IEKTPOHHOM Kypce MO TUCLUILIHHE.

Pemenne kaxaoro 3aanust JOJDKHO OBITh MOIPOOHBIM, C BKIIFOUCHHUEM IPOMEKYTOUHBIX PACUETOB, pacCyKICHHUH,
NOSICHEHUI, ¢ YKa3aHUEM UCIIOJIb30BAHHBIX METOOB U (hopmyil. 3aJaHUE BBICBUIACTCS OTACIBHBIM (aitiom,
ykazbiBaercss PUO, rpynmna.

Kpurepumn oneHuBaHus

3aJaHue CUUTACTCS 3aYTEHHBIM, €CJIU BHIITOJIHEHO 00JIee MOJOBUHBI 331aH I

Ecnu 3aanue He 3a4TeHO, paboTa BO3BpaIaeTCs CTYICHTY Ha T10pabOTKY.

CryaeHTsl MOTYT UCTIPABIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET YYEeCTh UCIIPABJICHUS U JO00ABUTH OaJIIbI K TIPEIBIIYIITIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT1 m PT2) Bo Bpemsi koH(epeHI-Hemenn B
CepeHe M KOHIIE TEKYyILEro ceMecTpa COIJIaCHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mpoBomutcs B
KOMIIbIOTEpHOH (hopme B on-line pexume. IIpogomxurensHocTs TecTHpoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BPEMEHH HAYMHAETCs C MOMEHTa BXoja cryaeHTa B TecT. MHCTpyKTax, NpeImIecTBYIOMNI TECTHPOBAHUIO, HE
BXOAUT B YKa3aHHOEC BpEMs. CTYI[GHT MOXKET 3aKOHYHTH BhITIOJIHeHHE Tecta J0 UCTCUCHUA OTBeI[éHHOFO BPEMCHHU.
PT nameneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWW, YMEHHWH WM BIAJICHU, MMOMYYCHHBIX CTyJECHTaMH 32
OIIPE/ICIICHHBIN TIPOMEKYTOK O0yUYEeHUSI.

Kaxprii BappaHT OmiieTa MOJAENUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM paszieliaM XuMHud U copepxut 20 3amaHuid.
CTYILCHTLI BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA U IMOACHCHUA MNPOBOAAT HaA 6yMare. ITo oxoHuaHuUM
TECTUPOBAHMS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcCyxaeHue
PEe3yJIbTaTOB TECTHPOBAHUS IPOBOIUTCS Ha KOHCYJIBTAIHH.

Kpurtepun omeHKH 0JHOTO 3a1aHUSI:

® 33 KaX/0€ NPaBUIBHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TECTOBBIN Oai;
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 33/IaHUH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MIOCJIE0BATEIBHOCTH IPELYCMOTPEHO YACTUYHOE OLIEHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 mememu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JACMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIA
pacmosiaraeTcs Ha caidte http://exam.tpu.ru B paznene «MeponpusTusi», ¥ MOXKET ObITb BBINOJHEH KaKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHUYEHHOE YUCIIO Pas.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 PE3ePEHbILL OeHb, KOMOPbII HA3HAYAEMC sl CPA3y Nocie KOHpepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKyujeli npoMeNHCYMoUHOU ammecmayuu 803MO*CHOCMb N08MopHo npotimu PT 6 pezepanbiti Oenb, co2nacosanHulil
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIN 3a4eT.

JuddepeHunpoBaHHbIN 3a4€T OCYIIECTBIISIETCS B COOTBETCTBUH ¢ [looxkeHunem o npoBeneHun
TEKYIIEro KOHTPOJIA U MpoMexxyTouHou arrectanuu TITY. ToroBerit 6amn onpeaensieTcs CcyMMUPOBAHHEM
0aJJI0B 3a BCE OILICHOYHbBIE MEPONPUATHS TEKYILIET0 CEMECTpA.




