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1. Pousp aucumninnel «MaremaTnka 1» B popMHUpPOBaHMM KOMIIETCHIMH BHINNYCKHUKA:

DeMeHT N CocTaBiisiiolye pe3yJbTaToB 0CBOEHHS (JIeCKPUNTOPbI KOMIETEHIMH)
. MHInKaTOPHI AOCTHIKEHUST KOMIeTeHIUiT
o00pa3oBare/ibHOM Kox
Cemect HanmenoBanue
NPOrpaMMBI KOMIIeTeHIINN HaumeHoBaHUe HHAMKATOPA
p KOMITeTeHIHH HaumenoBanue
(aucuuninHa, Kopn unnnkaropa JOCTHKEHHSI Kon
npaktuka, 'HA)
VK(Y)-1.1B1 Bnaneer OIIBITOM MIPUMEHEHUS
CnocobeH 3aKOHOB  €CTECTBEHHBIX HAyK H
OCYIIECTBIIATH TOUCK, MaTeMaTHYECKHX METONOB M MoJesei
KpUTHICCKIT aHATI3 IUISL pELIEHUs 3a/1a4 TEOPETHYECKOTO U
HHI&)(():;ISZEZH AHanm3upyer 3ajaqy, BbLICIASL [PUKTAAHOTO XapakTCepa
YK(VY)-1 ’ N.YK(Y)-1.1 ’ YK(Y)-1.1V1 Ymeer ewarb 3a7a4m
( ) TIPUMCHSATH ( ) ee 6a30BbIE COCTABIISIONINE . .. ) p A
CHCTEMHBIH TTOIX0)T TEOPETUYECKOTO U IPHUKIATHOTO
JUISL pEIIeHUS Xapaxkrepa
[IOCTABJICHHBIX 33/ YK(V)-1.131 3HaeT 3aKOHBI €CTECTBCHHBIX HAayK U
MaTeMaTHYECKHUE METOBI
TEOPETUYECKOr0 Xapakrepa
Brageer  MaTeMaTHYeCKHM  aIiapaToM
anreOpsI u nudhepeHIHAIBHOrO
MaremaTtuka 1 1 C 6 ucuncneHus (GyHKOUE OXHON IepeMeHHOU
e;(;f:?“Bzi;(F:aMeII{{g: OIIK(Y)-1.1B1 IS NPOBEICHUS TEOPETUYECKOTO
o6 enH)KengHme IIpumensier MaTeMaTH4ECKHI UCCIICIOBAHUS n MOJICTHPOBAHHS
H:;m T pm anmapar UCCICAOBaHMS (HYHKIHH, (U3MYECKNX M XUMHYECKUX IIPOLIECCOB H
MBaTeMalzPl'{zc(I)()j)FO JIMHEHHOHN anreOpsl, SBIEHUM, a Takxke, [UIi  pELICHUA
AHATI3A 1 nudepeHnnanbHOro 1 HpogeccHOHANbHBIX 33144
OIIK(Y)-1 T — H.OIIK(Y)-1.1. HMHTETPaJIbHOTO UCYNCIICHHUS, OIK(Y)-1.1V1 YMeeT NpHUMEHATh U3Y4EHHbIE METObI
Teonemsecxoro 14 psn0B, AudpepeHIHATBHBIX ’ anmreOpel M aHanW3a UL PCLICHUS
Ko 5 MCHTAIBHOIO ypaBHEHHH, Teopun QyHKIMH CTaHJAPTHBIX 33124
o CFJ)'I R KOMILIEKCHOTO TIEPEMEHHOTO B 3HACT OCHOBHBIC IIOHATHS W TEOPEMBI
podecCHOHANTBHOM HHXCHEPHOI IS TENbHOCTH JIMHEHHOW W BEKTOPHOW  anreOpsl,
JIeATEIbHOCTH OIIK(Y)-1.131 iﬁizgflﬁ:cmn reomerp m;, reopuu
POCTPAHCTB,
nudhepeHIHaIbHOro HCUYHCIICHUS
(yHKIUH OTHOM TepeMeHHOM
2. Iloxa3aTesu M MeTOJbl OLlCHUBAHUSA
Il1anupyemMble pe3yIbTaThl 00YYEHHS M0 JUCHHILINHE Kopn unankaropa HaumenoBanue pasjena MeTonbl OlleHHBAHUS
Kox HaumeHoBanue JAOCTHKEHHUS AMCHMITHHDI (O1IeHOYHbIe MEPONPHUSTHST)
KOHTPOJIHPYEMOi
KOMIeTeHI N (UJIH ee
4aCTH)
PI1 Bnaneer H.YK(Y)-1.1 1. Jluneiinas anredpa KonTposbHas padora
OCHOBHBIMHU MTOHATUSMH U METOJIaMHU JIMHEHHOM alreOpsl, N.OMK(Y)-1.L. 2. BekropHas anre6pa n3
AHAJUTHYECKON reoMeTpru u [[I/I(I)(I)CPGHIII/IaJ'H)HOFO HUCUYUCIICHUA 3. AHalMTHYECKAs reomMeTpus )
. o TeCTHpOBaHI/Ie — HE3aBHCUMbIU
(YHKIMY OHOW TIepeMeHHON 4.BBesneHue B aHAIU3




5. Muddepenunansaoe koutpoiss ITOKO
ucumciaeHue QyHKIUH OJHOH
IepeMEeHHOM
P2 Ymeer E.S(I)I;[(IS(/)-IJI . 1. Jluneiinas anreOpa KouTponpHas pa60Ta
BBIUUCIIATh ONPEAETUTENH, BBIIOIHITE ACHCTBHS C MaTpULAMHU, | = ®-11. 2. BekropHas anredpa U3
uccIeNoBaTh M pellaTh CUCTEMBI JIMHEHHBIX alreOpanvyeckux 3.AHaIUTHYCCKAsE TCOMETPHUs TecTHPOBAHKE — HE3aBHCHMBIIA
w o . 4.BBeneHue B aHau3
aBHEHHM;  MPOU3BOAUTH WCTBUSL  HA BEKTOpaMH :
YPABTICHIL POHZEOA Hee A BeICTOpaNih 5. JluddepeHnuansHoe koHTposs [JOKO
TEOMETPUYECKH W AHAIUTHYECKH INPEACTABIATh MPIMYI0 U .
ncuuciaeHue QyHKIUH OJHOH
IUIOCKOCTh; YCTAHABJIMBATH B3aMMHOE PACIIONOXKEHHUS MPSIMBIX TepeMeHHoil
U TUIOCKOCTEH; NPUBOAWUTH OOIIME YPaBHEHUS KPUBBIX U
MTOBEPXHOCTEN K KAHOHMYECKOMY BUIy U CTPOUTH UX; HAXOJHUTH
mpepensl  (QYHKOMHA W YHCIOBBIX  ITOCIEJOBATEIbHOCTEH;
HaXOJWTh TPOM3BOAHBIC, HCCIENOBaTh (YHKIMH OIHOTO
MIEpPEMEHHOT0 U CTPOUTH UX Tpadukn
PA3 | 3naer ﬁg‘;&’g}}) 11 . 1. JIuneiinas anreOpa KonTposbHhas pabora
anre0py MAarpHll, OCHOBHBIE XAPAKTEPUCTUKH MATpHI, HX | o 2. Bexropuast anreopa Nas.
OIIPEACIICHUA 1 CBOWCTBA; METO/IbI peuIicHus CUCTEM JIMHEWHBIX ig::;?;;:iC:EZHFI::MeTp i TeCTHpOBaHI/Ie — HEe3aBUCUMBIN
ajreOpauyecKuX ypaBHEHUM; METOJbl BEKTOPHOW aireOpsl; 5: Tnddepenimanbroe xouTposs LIOKO
CBOHCTBAa M YPaBHECHHUS OCHOBHBIX T€OMETPHYECKHX 00pa3oB ucUYuciaeHue QyHKIUH OTHOM
;OCHOBHBIE MOJIOKCHUSI TEOPHUU TPEAEIOB; NPAaBUIA U METOJBI TIepeMeHHOi
HaXOXICHHUS TMPOU3BOIHBIX (YHKIUH OIHOW TIEPEeMEHHOM,
CXEMY IOJIHOTO HCCIIeJ0BAaHUS (QYHKIMN

3. HIkauaa oneHUBaAHUA

ITopsimox opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAaJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oneHka (TpaJuLIMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKU) OMNpEeAesieTcs CyMMOW OaioB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTaIluu (MTOTOBas pEMTHHTOBAasI OlleHKa - MakcumyM 100 GasuioB).

Pacnipeniesienrie  OCHOBHBIX M JIONOJHUTENbHBIX OallJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W IPOMEXKYTOUHOM arTecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.




Pexomenyemast mkaa Jijist OTICIbHBIX OIEHOYHBIX MEPONPHUATUH BXOTHOTO U TEKYIIETO KOHTPOJIS

% BbINOJHEHUSI
3a/1aHus

CooTBeTcTBHE

Tpalll‘[l.lﬂOHHOﬁ OLICHKE

OnpeseieHne OLEHKH

90%+100% «OTInYHOY OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MIPAKTUUYECKON JAEesITENbHOCTH,
HE00XO0IMMBIE Pe3yNbTaThl 00yIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMaJIbHOMY

70% - 89% «Xopoio» JlocTaTo4HO MOJTHOE TOHUMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHUS U OTBIT MPAKTHYCCKON IEATCILHOCTH, HCOOXOIUMBIC PE3yJIbTaThI
00yueHust c(hOpPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[CHCHO MUHHMAJBHBIM KOJIMYECTBOM 0aJlIOB

55% - 69% «Y 10BI.» [TpuemiieMoe MOHUMaHKE MPEAMETA, YIOBJICTBOPUTEIHHBIC 3HAHUS, YMEHHUS 1 OIBIT MPAKTUIECKOH e TEIILHOCTH, HEOOX0IUMBIC PE3yIbTaThI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4eCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM 0asuoB

0% - 54% «Heynosu.» PesynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHSIM
[Ixana nyst OLIEHOYHBIX MEPOTPUATHI U U depeHITMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHn
chopMupoBaHHOCTH CoorBercTBHE
Bann o OnpeneieHne OLEHKH
pe3yabTaToB TPaAHIHOHHOH OLICHKE
00yueHust
90% + 100% | 90+ 100 «OTIUIHO» OTinyHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIaJICHUE OTIHITOM MPAKTUIECKOU eI TEIbHOCTH,
HE0OXOIMMBIE PE3yNIbTaThl 00yUIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% + 89% 70 + 89 «Xoporioy» JlocTaTo4HO MOJTHOE IOHUMaHUe TIPeIMETa, XOPOIIINe 3HAHUS, YMEHHUS U OIBIT MIPAKTHICCKON A TETLHOCTH, HEOOXOIMMBIS
pe3yIbTaThl 00ydeHHsT CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAJIBHBIM KOJIMIECTBOM 0aJIOB
55% + 69% 55+69 «Y 1OBIL» [TpuemneMoe noHMMaHUE MPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHUS U ONBIT NPAKTHYECKOH AEATEIHOCTH, HEOOX0IMMBbIC
pe3ynbTaThl 00yueHus CHOPMUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHECHO MUHUMAJIBHBIM KOJIHYECTBOM OaJlIIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+ 54 «HeymoBi.»/ PesynbraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBAHUSIM
«He 3auteno»

4. IlepeyeHb THUNOBBIX 3aJaHUI

OueHo4YHbIe MEPONPHATHS

IIpuMephbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KontponsHas padora

KoHnTpoabHas padora «JIuneiinas aaredpa»
BAPHUAHT Nel




OuneHo4YHbIe MEPONPHSATHS IIpuMepbl THHOBBIX KOHTPOJILHBIX 32/1aHUI

2 4 -3 1
1. lan onpenenuTens -1 ! 01
' 3 2 4 0

0 -1 13

@) 3anumunTe pa3iokeHNe JAHHOTO ONPEAETUTEIS M0 YeTBEPTOMY CTOJIOIY;
0) BEIYUCITUTE OTIPEIEIIUTEIND, IIOTYyIUB TIPEABAPUTEIHHO HYJIN B KAKOW — JTMOO CTPOKE HIIH CTOJIOIIE.

X+2y—z=-1,
2. Pemnth cucTeMy ypaBHEHHI METOZOM OOpATHOI MaTPHUIIBL: 3y—z=1,
x+4y+z=5.

3HaueHne X BBIYHCIHUTH Takke MeTomoM Kpamepa.

3. HCCHeHOBaTI) CHUCTEMY Ha COBMECTHOCTH U PCIINTH MCTOAOM Faycca

X+ X, + x4 =4

2x, +x, +3x; +2x, =0,
2x +x, +2x; +x, =0,
2x, +x, +5x5 +4x, =0,
2x; +x, +4x; +3x, =0.

4. lana cuctemMa OHOPOJHBIX JUHEHHBIX ypaBHEHUI

a) JIokaxuTe, YTO CHCTEMa UMEET HETPUBHAJIBHBIC PCIICHHS,
6) Haitmute oO1iiee perieHue CUCTEMBI,
6) HaliauTe (PYHIAMEHTALHYIO CHCTEMY PEIICHUH.

. HpI/I KaKuX 3HaAYCHUAX MapaMeTpa 2. CHCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ

2 1 114
|
C pacIIMpeHHOH MaTpHIeit 1 A 13| coBmecrna?
1 2% 114




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

KonTponabnas padora mo Teme «BekTopHas anredpa»
BAPUAHT Nel

I. Jlanb! yerbipe BekTopa: d = {4,5,2}; b = {3,0,1}; ¢ = {—1,4,2};6? ={5,7.8}.
1.Jlokasatk, 4TO BEKTOPHI ,l; ,C 00pa3yroT 6a3uc U HAWTH Pa3lokKEHHE BEKTOPA c? B 3TOM 0Oasuce.

2. Haiit KocuHyc yriia M1y BekTopamu d u b .

3. Haiitu mymny Bextopa g = d + 2b+3¢ .

II. danst gyernipe Touxkn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 06bém mupamuasl ABCD u pmnny BbicoTsI , omymenHoi u3 sepiunsl D wa rpans ABC.

—_— RN,

5. Haiitu npoexiuto Bexktopa AB na ocw Bextopa CD .

_ — —

6. Haiitu xoopnunats Bexktopa [(BC + AB),CB].

4 =2(p"q) =

Onpenenuth: a) KOCHHYC TYIOTO yria MEeXIy TUaroHAIsAMH, ©) JIUHY BBICOTHI, OMYIIEHHONW HA CTOPOH

I T -
II1. MapaaienorpamMm nocTpoex Ha Bekropax d = p+4q, b = E( P—q), rae | p| =4,

KoHTpoabHas padoTa no TeMe «AHAJIUTHYECKAS reOMeTPUs»
BAPUAHT Nel

1. OmnpenenuTh NpH KaKUX 3HAYCHHUAX @ TpSIMas

(a+2)x + (@*-9)y + 3a° - 8a + 5=0 mnapamnensna ocu OX.
2. CocTaBHUTh YPaBHCHUS MPSIMBIX, TTAPAIUICTBHBIX MPSAMOU

3x -4y - 10 = 0 u oTcTOAIIUX OT HEE Ha pacCTosIHUE d=3
3. JlaHbl BeplIMHEI TpeyroyibHuKa A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BBICOTHI M3 BEPIINHEI A 1 ypaBHEHNE MEIMAHBI U3 BepiIuHbl C.

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

5. U3 obmux ypaBHeHHi nipsimoii : 2x +y—3z7—9=10),

T

3




IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

OuneHo4YHbIe MEPONPHSATHS
2x+  3z+4=0
MOJYYUTh KAHOHUYCCKUC U MapaMCTPUICCKOC YpaBHCHUSA pr{MOﬁ.

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

7. TlocTpouTh TeI0, OTPaHUUYEHHOE TOBEPXHOCTAMH

= z’
xty=2,
y20,z=20.
KonTponbnas padora mo teme «BBeqeHue B aHATH3»
I. Boiuucaums npedesivl
I 1 1 1
2 4 E+Z+§+...+7
n —an .
; 2. lim 2.

I. lim —; .
n—>00 13/2n3+1 n—>0 n—1
/ 2 2
L 4. limw;

3. lim—>; :

x>l 2x x—o 3x7 +1
5 mnlfiiéjl- 6 mn__éi_-
Cx2 x=2 " x—0l—cosx
x+1 5
) +2 . In(x*+2)—In2
7. lim| 2 j T 8. lim ;
x—)oo(x—l x—0 x?
2x X :
— . sin(2—x
9. lim&——¢; 10. hm(—).
x—0 X =2 \[2x =2

II. OnpeneauTs nopsinok 6. M. ol(x) mpu X —> 0 orHocuTennHo X3

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




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

I11. HaiiTn Touku paspbeiBa GyHKIUH, yKa3aTh UX xapakTep. [locrpouts rpaguk ¢pyHKINH B OKPECTHOCTH TOYEK
pa3pbIBa:

0, ecnu x <0, b
1 A eem0<x<l, 2. y= 20 3 -]
. f(x)=<x",eciu 0 < x <1, .y = > .y—x2_4
x+2,ecau x >1. Lo lx

KonTponabnas padora
no teme «/Iuddepennnaibuoe ncuncaeHue PyHKINU OHOTO ePeMEHHOI0»
BAPHUAHT Nel

[. HaiiTu npousBoHbIE CAeAYIOIUX QYHKITUN:

X
ctg(\ﬁ)
l.y:(ecosx+3x)2; 2. 3x+3y=x—2y; 3. y=(tg2x) 2,

) d’y
II. HaiitTi BTOpy0 NPOU3BOAHYIO —
dx
x2 x =cos(t/2), ,
lLy=—71), 2. _ 3. y=sin(x—y)
v2 -1 y=t—sint.
III. . ITomp3ysice mpaBusoM JlonuTans HAWTH TTPEAEIIbL:
X
o x* 1 c0s —-
L. lim -— 2. lim (sin 7zx) 2
x>l x—1 Inx x—=>1-0
1

IV IlposecTn nonHoe uccenosanue QyHKIMU ) = Xe€ X 1 mocTpounts eé rpaduk




O1eHOYHBIE MeponpusTus

Hpnmepu THIIOBBIX KOHTPOJBbHBIX 3aJaHmnii

U3,

ITpuMep BapmaHTa MHAMBUIYAIbHBIX 3aJaHUM.

Nuneanan anrebpa

1. Buuwncnurs onpenesuTenn

[ 12 3 -1 2| |-7 -3 2 4|
[ 11 0 —1| [—2 01 1]
| | | -
"):—42 4 2| b’t—4 213
-2 0 1 -1 | -3 -2 2 1]
2. Haitrun marpuny X w3 ypassenns. Cnenars nposepky
1 2 2 1 11 —-15
2 1 -2 |- X= 2 -8 &
2 -2 1 11 7 0
3. PemnTh cHCTEMBI INHEHHLIX YPaBHEHMI:
a) meronom Kpamepa, b) maTpuuHEM MeTomOM
3r+ 4y — 22 =26 z+5y— z= 5
a) r— y+3z=-2 b) Iz +8y+2=7T7
3r -3y +5z2=-2 4z —6y+2=10
4. Peummnth cucremsl metonom ["aycca
Za —3z3 +4z4 = -5
T —2z3 +3z4 = —4
D 3r, 425, —5zy = 12
4z, +3x» —Hz3 = 5
zy +3rs +5xr; —4x, = 1
zy +3xs +2zr3 —2x4 +zx5 = —1
b) zy —2r2 Hz3 —Ty —T5 = 3
zy —4rs Hzx3 +T4 +IT5; =
zy +2r2 +z3 —x4 +x5 = —1
zy, +x2 —x3 +x4 =0
) ry, —Ts +x3 —x4 =0
3r, +x2 —x3 +x4 =0
3z, —xs H+z3 —x4 =0

5. HaitTu cofcrBennbie 3sHaveHns U cOOCTBEHHLIE BEKTOPH MaTPHIL

_ 4 -3 -3
a) .4:( N '_’) by B=|1 2 1
! 11 2

AHanuTHyecKas FEOMETPUA Ha NNOCKOCTH

1. CocraBuTh ypaBHeHMs NPAMBIX, IpoXoAduutx yepes Touky M(=7;5):
a) napajiensHo npamoit 3z + 2y — 1 =0,

Lr=1 y+d

b) nepnesaukyspro npsMoit =T

B




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
kontposib [IOKO (PT1
u PT2)

Bonpocksr:
1. C momo111p10 31eMeHTapHbIX TPeoOpa3oBaHNil pacCIIMPEHHAs MaTPULIA CUCTEMBI JINHEHHBIX

1 -1 20110

ypasuenuii npusenerakBuny |0 0 0 O O | 1 | BeiGepute BepHbIe yTBEpKIEHNUS, €clH A —

O 1 0 2 0 | 0
OCHOBHai ManI/II_Ia CHUCTCMBI, :gl — pacumpeHHa;I ManI/II_[a CHUCTCMBI.
1. rang(A) =2
2. ran g(;i) =3
3. rang(A) =2
4. rang(A)=3
5. cucteMa COBMeCTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronbauka ABC , onymennas uz sepumust C,ecm A(3;1;,2), B(5;-3;6),
C(3;0;4) pasna
3. Paccrosue Mexy hokycamnu smmmmnca X +9)° —30x+18y+9=0 pasro

x=9t+1,
4. KocrHyC OCTPOTO yIia Mexay npamMeiMu X +4 _y—1_z+5 y 6 paBeH
10 2 -1 y=0r,
z=3-2¢
5. YcranoBute cooTBEeTCTBHE MEXY QyHKIMEH U e€ nuddepeHnnanom
byHKIUS MIPOM3BOTHAS
y = 3/sin x _ Cosx
dy =——=—dx
3+/sin” x
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COS X

dy =————dx
4 2+/sin x
B 1 dy=— COSX d
\/sinx 2+/sin’ x
= 1 dy=— COSX d
/sinx 3sin* x
COSX
dy =———dx
4 23/sin x
dy = ! dx

6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO MaJION (hyHKITHH

o0
K:

7. DyHKUIUA = 6x - e ** yObIBaeT Jyist 3HaYCHUU X

Ly e(=ml1/2)

2. x e(1/2;+0)
3. xe(—oo;—=1/2)u(1/2;+x)
4., xe(—1/2;4x0)

S xe(1/2:0).

J 1
OTHOCHUTEIBHO — IIPH X —
X

JuddepeHnmrpoBaHHbI

e  Uro Takoe OHpe,Z[eJ'II/ITCIIB? HpI/I KaKHux npeo6pa303aHI/mx BCJIMYHUHA OMPCACINUTECIISI HC MCHACTCS
o B xakux CIIydasdax OonpcAcCJInTCIIb paBCH Hy.TIIO? Yro CJICOYCT U3 PaBCHCTBA OMPCACITUTCIIA Hy.TIIO?
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U 3a4eTr

Jalite onpeneneHue MHHOpa W aireOpPaMdecKoro JOMOTHEHUS JJIEMCHTA OIpPEIEITUTEs.
CdhopmynupyiiTe mpaBUIIO BEIYUCICHUS OMPEISITUTEIS.

Kax ocymiecTBastoTcs TuHeitHbIe onepaluy HaJ MaTpuuaMu?

Kax nepemuoxkatorcst 1se Matpuilsl? CBoMCTBA MPOU3BEICHUS MaTPHIL.

KakoBa cxema Haxok/IeHHUS 00paTHON MaTpPHIIBI?

Jaiite ompeneneHus pelICHUs] CHCTEMBI JIMHEHHBIX alnreOpanyecKux ypaBHeHHH. Pacmmdpyiite
MIOHSITUSL «COBMECTHASD», KHECOBMECTHASD, «OMPEICAEHHAN», «HEONPEACIEHHASD) CUCTEMBI.
Hanumure dopmyisl Kpamepa. B kakom ciiydyae OHH IPUMEHUMBI?

Uto Ha3pIBaeTCsa panroM MaTpuibl? Kak oH HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Ipr kakWx yCIOBHSX CHCTeMa IJIMHEHHBIX anreOpanyecKuX YpaBHEHHH HMeEET MHOMXKECTBO
pemenuii? Korma ona nMeeT eIMHCTBEHHOE PEIICHIE?

OmummTe MeTo I'aycca pereHuns CUCTeM JTHHEHHBIX YpaBHCHHM.

Kakwne Hen3BecTHBIC HAa3bIBAIOTCSI CBOOOIHBIMY, & KaKhe 0a3lCHBIMU?

Kakue 0COOCHHOCTH peIeHUs] OAHOPOIHBIX CUCTEM JIMHEUHBIX aireOpanyecKuX ypaBHEHHA Bbl
3Haere?

Kak cTpoutcs pyHmamenTtansHas cucteMa pereHui?

Kax BbImONMHAIOTCS TMHEHHBIE onepaluy HaJl BeKTopamu? KakoBbl CBOICTBA 3TUX onepauuii?
Kaxkue BekTOpa Ha3pIBaIOTCS TMHEHHO 3aBUCUMBIMHU, 8 KAKUE JIMHEWHO HE3aBUCUMBIMU?

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

Kakoii 6a3uc Ha3bIBAIOT JICKAPTOBBIM?

UTt0 Takoe KOOpaAUHATHI BEeKTOpa?

Uto Ha3bIBaeTCSl CKAISIPHBIM Ipous3BenecHueM BekTopoB? KakoBbl ero cBoiictBa? s peiieHus
KaKuX 3a71a4 U KaK OHO MOXET OBITh MCIIOJIB30BaHO?

Uto Ha3BIBAETCS BEKTOPHBIM IpOm3BelecHHEM BeKTOpoB? KakoBbl ero cBoiicTBa? [[ns pemeHus
KaKuX 33729 ¥ KaK OHO MOXXET OBITh MCIIOIb30BaHO?

Uto Ha3pIBaeTCS CMEMIAHHBIM MPOM3BEICHNEM BeKTOpoB? KakoBbl ero cBoiicTBa? s pemreHus
KaKuX 33729 ¥ KaK OHO MOXET OBITh MCIIOIB30BaHO?

3anuimmTe B BEKTOPHOH M KOOPAMHATHOW (hopMaxX yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTH
Y KOMILJIAHAPHOCTU BEKTOPOB.

[IpsimMast TUHUS Ha TUIOCKOCTH, €€ 001Iee ypaBHCHHE

JlaiiTe MOHATHE HOPMAJIBHOTO M HAIPABIAIOIIErO0 BEKTOPOB MPSIMON Ha IJIOCKOCTH, YIJIOBOTO
ko3 purmenTa.

3anummTe pasTUYHbIe BUABI TPSIMOM W YKOXHTE TEOMETPHYECKHH CMBICT MMapaMeTpoB
YpaBHEHHUSI.
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3anumuTe YCIOBHUs MapajUIeIbHOCTU U MEPIEHIUKYISIPHOCTH MPSMBIX Ha MJIOCKOCTH B CIIydae
Pa3NUYHBIX BUIOB yPaBHEHUI MPSIMBIX.

Kak HaiiTu TOuKy nepecedeHus NpsSMBIX Ha TIIOCKOCTU?

Kak BerumcisieTcst paccTossHUE OT TOUKH JJO MIPSIMOM Ha INIOCKOCTH?

JaliTe onpeaeneHue IMICA U 3aMUIIATE €T0 KAHOHUYECKOE YPaBHEHUE.

[aiire onpeneneHue runepOoIIbl U 3aUIINTE €€ KAHOHUYECKOEe YpaBHEHUE

Jaiire onpexaeneHue napadobl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Wznoxure cxemy npuBeneHHus OOIIEro ypaBHEHUS KPUBOW BTOPOTrO MOPSAKa K KAHOHUYECKOMY
BUTY.

JlaiiTe NOHATHE TOJISIPHOM CUCTEMBI KOOPJIMHAT.

Omnuure mapaMeTpu4ecKuid crocod MOCTPOSHHS JIMHAHN Ha IIIOCKOCTH

[TnockocTh, €€ obIiee ypaBHEHHE

Kak omnpenesnsercst B3auMHOE pacloloKeHUE IUIOCKOCTel? 3anuInTe ycaoBUs MapauleIbHOCTH
U MEPIEHAUKYJIAPHOCTH INIOCKOCTEH.

Kak BpIuuciseTcs pacCTOsIHUE OT TOYKHU J10 IIOCKOCTH?

3anuimuTe pa3lnu4Hble BHUIBl YPABHEHUM IpsMOM B MNPOCTPAHCTBE U IIOSICHUTE CMBICI
[IapaMeTPOB, BXOJAIIUX B YPAaBHEHUSL.

Uznoxure cxemy MpuBeIeHUS OOLINX YpaBHEHHH NPAMON K KAHOHHYECKOMY BUJTY.

Kak onpenennuts B3aMMHOE PacIoIOKEHUE NMPSIMBIX B IPOCTPAHCTBE?

Kak BerumcisieTcst paccTosiHuE OT TOUKH 10 IPSAMOI B IPOCTPaHCTBE?

Kak onpenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TIIOCKOCTH?

Kak nmercst Touka nepecedeHns NpsiMOM U MIIOCKOCTH?

HazoBuTe noBepxXHOCTH BTOPOTO MOPsiAKa U HAIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdhopmynupyiiTe NOHATHE TpeAesa YUCIOBON MOCIEA0BATEIBHOCTH

CdopmynupyiiTe nonsTHe npeaena GyHKIUU OAHOW EpEMEHHON

UYro Takoe 0JHOCTOPOHHHUE MPEeIibl (PYHKINHU B TOUYKE?

CdopmynupyiiTe HOHATHA OECKOHEYHO MaJlol U OECKOHEYHO OOJNBIION pu X —> d byHKr@H

ITepBoiil 1 BTOpOM 3aMeyaTeIbHbIE TTPEACIIbI

Kak cpaBHuBaroTcss O€CKOHEYHO Maiyble BeJU4YMHBI? UTO Takoe OTHOCUTEIBHBIM MHOPSIOK
MaJIocTu?

Kakue OeckoHe4HO Mayible  Has3blBAKOTCA  OKBUBaJeHTHbIMU?  IlpuBenure  mpumepbl
9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamu 00:1a1ar0T GyHKLINH, HEIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXKYTKE?

UTto moHMMAIOT MOJ] TOUKOW pa3psiBa PyHKIMK? Kakue pa3phiBbI pa3indaoT?

Kak cBsi3aHbl HOHATHS HEIPEPBIBHOCTH U TG epeHIMPYEeMOCTH (DYHKIIUHU B TOUYKE?
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e 3Sanummure npaBuia TuQPepeHInPOBaHNs 00PATHON U CIIOKHON (PYHKIIHHA.

e 3Sanummure npaBwia TUPQPEpEeHINPOBAHNS HESBHO 3aJaHHOM (QYHKOMM M (QYHKIMH, 33TaHHOU
napaMeTpHUUECKH.

e Uro takoe quddepennman Gynkuun? KakoB ero reoMeTpuiyeckuii cCMbICi?

o  Kakumu cBoiicTBaMu 00safaroT quddepeHnupyembie GyHKIn?

e Kak Haxoaarcst nuddepeHnnansl U IPOU3BOAHBIC BBICIINX MOPSIIKOB?

e  @opmyna Teinopa

e Uro takoe Touka sKcTpeMyMma pyHkun? Kakue ToUku sKcTpeMyMma ObIBaOT?

e HeoOxoanMoe ycinoBHe CyliecTBOBaHUS dKcTpeMyMa Ut AuddepenupyeMoi GyHKINH

e JlocraTouHbIE YCIOBHSI CYLIECTBOBAHUS SKCTPEMyMa

e (Cxema uccleoBaHMs Ha IKCTpeMyM (DYHKIHUU OAHOTO MEPEMEHHOTO

e (xema HaxOXICHHS HaWOONBLUIETO W HAaWMEHBLIETO 3HA4YeHUs (YHKIMM Ha 3aMKHYTOM
MPOMEKYTKE.

e JlaiiTe onpeesieHrE BBIMYKIOCTH U BOTHYTOCTH KPUBOM Ha IPOMEXKYTKE.

e Kakne ToYKHM Ha3BIBAIOTCS TOUYKAMH meperunbda?

e Yro Ha3pIBacTCS acUMOTOTON rpaduka ¢pyHkimu? Kakue acCHMITOTHI pa3inyaroT?

e B dyem cocrour mpaBwio Jlomwtana? Jlms packpeITHS KaKuX HEONPEACIEHHOCTEH OHO
TIpUMEHSETCS?

5. MeTtoanyeckue yKasaHusi 0 Npoiueaype oneHnBaAHUsA

O1eHOYHBIE MeponpusTus

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padota

B cemecTpe CTyAeHTHI BBHITIOJHSIOT S5 KOHTPOJBHBIX Pa0OT, COJCpXaHME KOTOPBIX OXBATHIBACT BCE Ppa3JIEIbl.
Kaxxnomy cTynenty BeimaeTcsi cBoi BapuaHT. KoHTponsHBIE paboTHl MPOBOASTCS B YacChl MPAKTUYECKUX 3aHIATHN. 3a
KOKIYI0 KOHTPOJIBHYI0 pa0oTy MaKCHMaldbHBIA Oail ompenensercs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JUCITUTLTAHBIL

KpnTeplm OLICHKMU 3aJJaHUHA:

banner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCsA YMHOXCHUCM MAaKCUMAJILHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHC C peﬁTHHF- IIJIAHOM, Ha JOJIF0O BEPHO BBIITOJIHCHHBIX 3aJlaHuH.

VI3

B cemectpe cTymenTs! BeimonasiOT 7 /13 Mo BceM paszzaenaM mporpamMMbl JUCITUIUIHHEBL. Y KaKIOTO CTYICHTA B
rpynie cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
CPYIIIIBL.
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N3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa01o 3agaHus JOJDKHO OBITh HOI[pO6HI:IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘-IéTOB, paccymz[eHHﬁ,
MOSICHEHUIA, C yKa3aHUEM KCIIOJIb30BAaHHBIX METOIOB U (opMyJ1. 3aJaHIe BHICBUIAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss PO, rpynma.

Kpurepum onieHuBaHus

3a,Z[aHI/I€ CUHNTACTCA 3a4TCHHBIM, €CJIN BBIIIOJIHCHO 0oJ1ee MOJIOBUHEI 3a,£[aHI/II‘/1

Ecmm 3aJaHuC HC 3a4TCHO, pa60Ta BO3BpalacTcsa CTyYACHTY Ha I[Opa6OTKy.

CTyI[CHTI:I MOT'YT UCHIPABJIAATHL HCBCPHO PCHICHHBIC 3a/laHWA U CAAaBaTh HAa MOBTOPHYIO ITPOBCPKY. Hpenoz[aBaTenL
MOZKET YYCCTb UCIPABJIICHHUSA U ,Z[06aBI/ITI> OasIBl K npeaAbLAyIUM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe crymeHtsl mpoxomar nBa pyOexHeix TectupoBanums (PT1 m PT2) Bo Bpems koHbepeHI-HEIETH B
cepelHE W KOHIIE TEKYLIeTo ceMecTpa corjiacHo pacmucanuio. PyOexxnoe tectupoBanue (PT) mpoBomutcs B
KoMIIbIoTepHO#H (hopme B on-line pexxume. [IpogomxurensHocTs TecTHpoBaHus — 90 MuHyT Oe3 mepepbiBa. OTCUET
BPEMEHH HAuWMHAETCsl ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTaxx, NpeaIIecTBYIOIIMNA TECTUPOBAHHIO, HE
BXOIMT B yKazaHHOe BpeMsl. CTYZIEHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa 1o ucTeueHus] OTBEIEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCHUMYIO OOBEKTHBHYIO OLICHKY 3HAHWW, yMEHHH M BIAJACHUH, MOMYyYEHHBIX CTYACHTaMHU 3a
OIpeieIeHHbII TPOMEKYTOK 00yUeHHUS.

Kaxnpiii BapuanT Ousera MOJEIUPYETCs] KOMIBIOTEPOM 110 33JaHHBIM paslienaM XUMUHM U comepkuT 20 3amaHuil.
CTyneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pELICHUS U TOSCHEHUs MpoBOAAT Ha Oymare. [lo okoHuaHuWn
TECTHPOBAHMs IIPENOJaBaTeIi0 BbIAAETCS MAaTpUlla OTBETOB W CyMMapHbIH pedtuHr 3a Tect. OOcyxneHue
pe3yIbTaTOB TECTUPOBAHUS IPOBOIUTCS HA KOHCYJIBTALUU.

Kpurepun oneHkn 01HOTO 3aaHNs:

® 33 KaX0€ [IPaBUIIbHO BBINOJHEHHOE 3aJaHUE BBICTABNIAETCS | TeCTOBBII Oai;
3a HeNpaBUJIbHO BBIIIOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/laHue BeicTaBisieTcs 0 6asios;
e U 3aJaHUi C BBIOOPOM HECKOJIBKHX IIPAaBUIIBHBIX OTBETOB, 3allaHUI HAa COOTBETCTBUE U yCTaHOBJIEHUE
[10CJIEI0BAaTEIbHOCTH PEAYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTyaeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPALMOHHBIM BapHaHTOM Ouiera, KOTOPBIH
pacroylaraeTcsi Ha caire http:/exam.tpu.ru B pasgene «MeponpusATHS», W MOXET OBITh BBITIOTHEH KaXKIbIM
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CTYJIEHTOM HEOTPaHUYCHHOE YHCIIO Pa3.

Jlna cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no YeaiCUmMeIbHOU npudume,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbIL HA3HAUAEMC s CPA3y Nocie KOHpepeHy-
Heoeu.

Ilpu pezynomame pybesicnoco mecmupoganus 6 6ai108 u menee, 00YUAIOWUMCSE NPeOOCMAaBNAemcs 8 nepuoo
meKyujeti npoOMeNHCYMOUHOU AMmeCmayuu 803MOACHOCIb noemopHo npotumu PT 6 peszepeuviti Oens, coenacosanHulil
¢ bropo pacnucanuii TI1Y.

JuddepeHurpoBaHHbII 3aUeT.

JuddepeHunpoBaHHBIN 3a4€T OCYILIECTBISIETCA B COOTBETCTBUH ¢ [los0XKeHneM 0 mpoBeIeHUN
TEKYIIEro KOHTPOJISl ¥ MpoMexkyTodHoM artectanuu TITY. UToroBeiii 6amt onpenenseTcss CyMMHUPOBaHUEM
0aJII0B 3a BCE OLICHOYHBIE MEPONPUATHS TEKYIIET0 CEMECTpA.




