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

CocTaBisomue pe3yJbTaToB 0CBOCHHUS (IeCKPUIITOPbI KOMIETEHIHH)

DJeMeHT )
. WHaHKaTOpPBI JOCTHKEHHsI KOMIeTeHIUIT
00pa3oBaTeIbHON Kon
Cemec HanmenoBanmne
TIPOrpaMMbl KOMITeTeHIINI HaumenoBanue
i) KOMIIeTeHI{HH Kon HanmenoBanne
(AucnunmInHAa, HHINKATOPA AOCTIKEHHUS Kog
HHIUKATOPA
npakTuka, ['MA)
CrnocobeH oCyIEeCTBISATh Brazeer onbITOM NMPHMEHEHHS 3aKOHOB €CTECTBEHHBIX HAyK
TOMCK, KPUTHY ECKHH YK(Y)-1.1B1 U MaTeMaTUYECKUX METOJOB M MOJENeH [l peLIeHUs 3a1a4
aHalu3 ¥ CUHTE3 Ananusupyer 3ajauy, TEOPETUYECKOr0 U MPUKJIAJHOT0 XapaKTepa
YK(Y)-1 nH(OPMAIMH, TPUMEHSTH N.YK(Y)-1.1 BBIJIETIAS €€ Oa30BbIE VK(Y)-1.1Y1 YMeer pemath 3aadd TEOPETHUECKOTO M TPHKIAIHOTO
CHCTEMHBIH MOIXOJ IS COCTaBJISFOIIHE ) XapakTepa
peLIeHHs TOCTaBICHHBIX VK(Y)-1.131 3HaeT 3aKOHBl €CTECTBEHHBIX HAyK W MaTeMaTHYeCKue
3a1a4 ) METO/Ibl TEOPETUUECKOr0 XapakTepa
Bmageer  mMaremMaTHueckuM - ammapaTtoM — anredpel U
IIpumenser o
CriocoOeH NpuMeHsTh . muddepeHanbHoro  McuuciaeHus  QyHKIMM  OJHOM
o MaTEMaTUYCCKUHU annapaT v
MaremaTuka 1 1 COOTBETCTBYIONIH N repeMeHHO ISt TIpOBEEHHUs TEOPETHYECKOT O
o HCCIen0BaHUS HYHKIIHH, OIIK(Y)-2.1B1
(H3UKO-MaTEMATHIECKUH L HCCICAOBAaHUS WM MOJCIUPOBAHMS  (U3HYECKHX U
JMHEHHOH anre6pl, .
ammapaT, MEeTOJIbl aHAJIN3a XUMHYECKHX MPOLECCOB U SIBJICHHUIL, a TakxkKe, ISl PeLICHHUsI
U MOJETIMPOBAHUS B Audpepenuuabioro u npo¢ecCHOHANBHbIX 33134
OIIK(V)-2 P N.OTIK(Y)-2.1. UHTErPaJIbHOI'0 MCUUCIICHUS,
TeOpCTl/l‘{CCKl/lX u VYmeer l'[pl/lMerlTb l/l3y‘-lCHHl>IC METO/1bI aJ'Il"erbl M aHajim3a
panoB, b depeHImaIbHbIX OIIK(Y)-2.1V1
9KCIEPUMEHTATIbHBIX PABHCHHI, TeOpHH JUISl pellieHUs CTAHJAPTHBIX 3324
HCCIIEJOBAHUAX MIPH Y o i 3HaeT OCHOBHBIE TIOHATHS U TEOPEMbl JMHEHHOH H
CHICHUU (yniunii Kommekcroro EKTOpHOH anred aHai €CKOH Treomer €0
. BEKTOPHOH aNreOphl, aHAIUTHYECKOH TI'€OMETPHH, TEOPUH
P MEPEMEHHOT0 B MH)XEHEPHOM OIIK(Y)-2.131 P PEL puu, P
npoeCcCHOHAIBHBIX 33114 ICATEIBHOCTH JIMHEHHBIX MPOCTPAHCTB, AU(D(HEPEHIMAIBHOTO UCUYUCICHUS
(DYHKIMH OJTHOM IIepeMeHH o

2. IToka3zaTeau ¥ MeTOALI OLIEHUBAHUS

IliaHupyeMble pe3yJIbTaThl 00yYeHHs 10 TUCIHILIHHE

Kon unankaropa

HanmenoBanue pasaeaa

MeToabl OLleHUBAHUS

Kon HaunmeHnoBanue JI0CTHIKeHUS JHMCIHUIITHHBI (oueHOYHbIe MEPONPHSATHS)
KOHTPOJIHPYeMOii
KOMIeTeHIHH (MU ee
4acTH)
PO 1 Brnaneer N.YK(Y)-1.1 1. JIuneitnas anrebpa KOHTpO JbHas pa6()Ta
OCHOBHBIMH ITOHATUSMHU B METOIaMHU JTUHEHHOH anreOpsl, VLOTIK(Y)-2.1 2. BexropHas anrebpa U3

AQHAIMTHYECKON reoMeTprH U T epeHIIHATBHOIO HCYUCITCHHS
(HYHKIMU OHOH ITepeMeHHOM

3. AHaNUTHYECKAs] TEOMETPHS
4.BBeneHne B aHAIN3

5. Inddepennmansaoe
UCYHCIIeHNe QYHKIMH OIHOM

MEPEMEHHOI

TectupoBaHue — HE3aBUCUMBII
koHTpoib [TOKO




P2 Ymeer N.YK(VY)-1.1 1. JIuneitnas anreOpa KonTpomnpHas pabora
BBIYHMCIIATE ONPEEIUTENH, BHIIONHATD JACHCTBUS C MaTpUIIAMHU, VLOTIK(Y)-2.1 2. BekTopHas anreopa UJ13.
WCCIIEeIOBaTh U pelaTh CHUCTEMBbI JIMHEHHBIX anreOpanvdecKux Zogsefl;:;?:?:;ig;:h’lﬁp“ﬂ TecTUpOBaHHE — HE3ABUCHMBIIA
ypaBHEHHH;  IPOM3BOAWTH  AEHCTBUS  HAX  BEKTOPAMHU, :
TEOMETPUUYECKH U AHAJUTUYECKH IMPEACTAaBISATH MPIMYIO U Iiﬁ;liq;i?;ﬁﬁi?omoﬁ kowrpo:ts LOKO
IUIOCKOCTh; YCTaHaBJIMBaTh B3aUMHOE PACIOJIOKECHUS TPSMBIX e —
W TUIOCKOCTEH; NPUBOAWUTH OOIIME YpaBHEHUS KPUBBIX H
MOBEPXHOCTEH K KAHOHUYECKOMY BHJY U CTPOUTH HX; HAXOIUTh
npefensl  (GYHKIMA M YHCIOBBIX  IIOCIEOBATEILHOCTEN;
HaXOJWTh IIPOM3BOJHBIC, HCCIENOBaTh (YHKIMH OJHOTO
TIepEMEHHOT0 U CTPOUTH UX Tpaduku
P13 | 3naer NYK(Y)-11 1. Jlunetinas anreGpa KownrposnbsHas paborta
anreOpy MaTpHll, OCHOBHbIE XapaKTEepHUCTHKA MaTpHIl, HX W.OMK(Y)-2.1 g.f::Tng):il:CiJ;efgsMeT . UJ13.
OIPE/ICIICHUS U CBOMCTBA, MueTom)I peleHuA CI/ICTCMV JIMHCHUHBIX 4:BBC}JITCHI/IC B AHATI p TeCTI/IpOBaHI/Ie — HEe3aBUCUMBIN
anreOpauyuecKuX ypaBHEHHH; METOABI BEKTOPHOW aireOphI; 5. TudbepenimanbHoe xouTposs LIOKO
CBOMCTBA M YPaBHEHUS OCHOBHBIX T'€OMETPHYECKHX O00pa3oB HcuncerHe GyHKIHMH OHOM
;OCHOBHBIE TIOJIOXKCHUSI TEOPUH IPEAEIOB; MPaBUIa U METOIbI TIepeMEHHOI
HAXOXJICHUSI IIPOM3BOJHBIX (YHKIMH OJHON MepeMEeHHOHH,
CXeMy HOJIHOTO HCCIEeI0OBaHUS (DYHKIUH

3. IIxkaJja oueHUBAHUA

[Topsiiox opraHu3aly OLIEHUBAHUSL PE3YIbTATOB OOYYEHHS B YHUBEPCUTETE DPETIAMEHTHUPYETCS OTIENbHBIM JOKAJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHHsT B TOMCKOM TOJUTEXHUYeCKOM yHHBepcuTere (CructeMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKiluu ).
Hcnonb3yercss OamibHO-pEHTUHIOBasi CHCTEMa OICHHBAHHUS pPe3y/lbTaToB 0OydeHus. MToroBasi olneHka (TpaJulMOHHAs W JUTEpHAs) MO BUAAM
yuebHoi nestenbHocTH (m3ydeHue naucuuiuind, YHWUPC, HUPC, kypcoBoe NpoeKTUpOBaHUE, MPAKTUKU) OIpEAesseTcs CyMMOW OaljioB 10
pe3ynbTaTaM TeKYyIIero KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTanuu (MTOroBast peMTHHroBas orieHka - MakcumyM 100 6asmioB).

PacnpeneneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTalnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peP’ITHHF'HHaHOM JAUCIHUITIIMHBI.




PCKOMGHHyeMaH mKajla JJIs1 OTACIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINOJIHEHHS CooTBercTBHE
. Omnpenenenue OLEeHKH
3aJaHuA TPAAUIIHOHHOU OLICHKE
90%+100% «OTIMIHO» OTinYHOEe TOHUMAHKE MPEAMETa, BCECTOPOHHHE 3HAHMS, OTIIMYHbIC YMEHHS U BJIAJICHUE OMBITOM MPAKTHYECKOH ASSITSTBHOCTH,
HEo0XO0/IMMbIC Pe3yNbTAThl 00yUeHHs! ¢HOPMHUPOBAHBI, KX KAYECTBO OI[CHEHO KOIMYECTBOM 0aslioB, OJM3KUM K MAKCHMATIBHOMY
70% - 89% «Xoporro» JlocTaTouHO MOJTHOE MOHUMAaHKE MPEIMETa, XOPOIINE 3HAHUS, YMEHHUS U OTBIT MPAKTHIESCKOH AEATENbHOCTH, HEOOXOMUMBIE PE3YIIbTAThI
00yueHus chopMHUPOBaHbI, KAUECTBO HH OJHOTO W3 HUX HE OIICHEHO MUHUMAJIBHBIM KOJMYECTBOM OaNIoB
55% - 69% «Y noBi.» [puemiieMoe MOHMMAaHUE TIPEIMETA, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U OIBIT MPAKTUYECKOH AESTEILHOCTH, HEOOXOTMMbIE PE3YbTATHI
00yueHus chopMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OI[EHEHO MUHUMAJIBHBIM KOJUYECTBOM 0asiioB
0% - 54% «Heynosi.» Pe3ynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOUHBIM TPEOOBAHUSIM
[xana 1y1st OLIEHOYHBIX MEPOTIPUITHI U U depeHITMPOBAaHHOTO 3a4eTa / 3a4eTa
Crenenn
copmMupoBaHHOCTH CooTBercTBHe
Bani . Omnpesieienne OEeHKH
pe3yjabTaToB TPaAUIIHOHHOH OLEHKE
o0yueHust
90% +100% | 90+ 100 «OTIMYHO» OTiaryHOE IOHUMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHHUS U BJIaJICHUE OIBITOM MPAKTUYECKOM eI TeIbHOCTH,
HEo0XOIMMBIE Pe3yNIbTaThl 00yueHus: cChOpMHUPOBAHBI, UX KAYECTBO OI[EHEHO KOJINYECTBOM 0aJUIOB, OJM3KHM K MAKCHMAJILHOMY
70% + 89% 70 + 89 «Xopouio» JlocTaTouHO MOJHOE MOHNUMAaHKE NPeMeTa, XOPOIINE 3HAHMUS, YMEHHUS U OIBIT MPAKTHYECKOM AESATEIBHOCTH, HEOOXOUMBbIE
pe3yabTaTsl 00y4eHus chOPMHUPOBaAHBI, KAYECTBO HU OAHOTO U3 HUX HE OLIEHEHO MUHHMAJILHBIM KOJIMYECTBOM OaJlIoB
55% +69% 55+69 «Y 10B11.» [puemiemoe nonnMaHue NpeaMeTa, YAOBICTBOPUTEIbHBIC 3HAHNSA, YMEHHUS U OIBIT IIPAKTUYECKOH ASATENbHOCTH, HEOOX OIMBbIE
pe3yabTaThl 00y4eHUs chOpMUPOBAHbI, KaUueCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOIUYECTBOM 0aJlIoB
55% +100% | 55+ 100 «3auTeHo» Pe3ysbTaThl 00y4eHHUs] COOTBETCTBYIOT MHHHUMAJIBHO JOCTATOYHBIM TPEOOBaHHUSIM
o+ 54% + TIOBJI. TBTAaThI HUA H TBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM T] BaHUSIM
0% + 54% 0-+54 «Heynosin.»/ Pe3 aTbl 00yde € COOTBETC aJIbHO 10CTaTO e0oBa

«He 3auTeHoy»




4. IlepeyeHb THUNOBBIX 33/IaHUI

OueHo4Hble MEPONIPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32}12]—[1/[17[

1. KonTtponsHas pabora

KontposbsHas padora «/IuneitHas anredpa»

BAPUAHT Nel
2 4 -3 1
1. Jlan onpenenurens _% % 2 (])-
0 -1 13

@) 3anuiuTe pa3iokKeHUe JAHHOTO ONpeeNuTeNs 10 YeTBEPTOMY CTONIOIY;
©0) BBIUMCIIUTE OIPEAEITUTENb, OMYIUB IPEABAPUTEIHLHO HYJIU B KaKOH — MO0 CTpOKE MU CTONOLE.

X+2y—-z=-1
2. Pewth cHCTEMY YPaBHEHHIH METOIOM OOPATHON MaTPHIIBL: y—-z=1,
X+4y+z=5.

3Hayenne X BBIUMCIUTH Takxke MeTonoMm Kpamepa.

3. I/ICCHCI[OBaTB CUCTEMY Ha COBMECTHOCTDb U PEIIUTL METOAOM Faycca

X + X, X, =3
X+ Xy + Xg =4

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

4. lana cucteMa OTHOPOIHBIX JIMHEHHBIX ypaBHEHUH

a) JlokaxkuTe, 4TO CHCTEMa NMEET HETPUBHAIBHBIC PEIICHUS;
6) Haiinute obIee pemeHne CHCTEMBI,
6) HaiinuTe QYHIAMECHTAIBHYIO CHCTEMY PEIICHHH.

. IIpu KaKux 3HaYEHHAX ITapameTpa A cucrema nuHeitHbIX ypaBHEHHUH




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

2 1 1 4
C pPaCIIMPEHHON MaTpHIEi 1 2 1 3| coBmecTtHa?
1 20 1:4

KoutposbsHas padora no teme «BexkropHasi aaredpa»
BAPUAHT Nel

I. Jlansl uernipe Bektopa: d ={4,5,2}; b ={3,01}; ¢ ={-14,2}; d ={5,7,8}.
1.JIoka3aTk, 4TO BEKTOPHI 4, 6, C 00pa3yroT 6a3Kc M HAWTH pa3loKeHHe BEKTOpa d & srom Gasnce.

2. Haiiti kocHHycC yria Mexy Bektopamu d u D .

3. Haiitu nmny Bekropa § = a + 2b +3¢ .

I. Dausr uernipe Toukn: A(1;3;0), B(4,12), C(3,0;1), D(-4;3,5).

4. Haiitu 06bém mupamuasl ABCD  n nny BeicoTs! , onymennoit u3 sepumnbl D na rpans ABC .

5. Haittn mpoekumio Bexktopa AB na ock Bextopa CD .

6. Haiit koopauHAaTHI BEKTOpa [(B_Cf + ﬁ), (TB] .
1. Mapannenorpamv nocrpoen Ha Bextopax a = P+4§, b = %(r) —0), rze |f)| =4, |q| =2,(p"q) = g .

Omnpenenuts: a) KOCHHYC TYIIOTO YIJIa MEXIy AUATOHAISIMA; O) JJTUHY BBICOTHI, OMYIIEHHON Ha CTOPOH

KonTponbHnas padoTa mo reMe «AHAJIUTHYECKAS] TeOMeTPHUS
BAPHUAHT Nel

1. OnpenenuTh NpH KaKKX 3HAYCHUSAX @ TIpsMast

(a+2)x + (@*-9)y + 3a’ - 8a + 5=0 mnapannensHa ocu OX.
2. CocraBHTh ypaBHEHHUS MPSMBIX, APAUICTBHBIX MPSMON

3x - 4y - 10 = 0 u orcrosmMX OT Hee Ha paccrosiHue d=3
3. [ausl BepunHbl Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBHTh YpaBHEHHE BBICOTHI M3 BEpIIHHBI A U ypaBHEHHE MeJHaHbl U3 BepIuuHbl C.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

4. TlpuBecTH K KAHOHMYECKOMY BU]Y, HAa3BaTh U IIOCTPOUTH
kpuBble: a) 16x%+25)° +32x- 100y - 284 =0;
0) y>-4y-20x+24=0.

5. U3 oOmux ypaBHeHuii npsimoit :  2X+y—-32-9=0,
22X+ 3z+4=0

MOJYYUTb KAHOHUYECKUE W NApaMETPUUICCKOC YPABHCHUS HpHMOﬁ.

6. Haiitu mpoexiuto Touku A(1,2,0) Ha MIOCKOCTH
8x + 6y +82-25=0.

7. IlocTpouTh T€n0, OrpaHUYE€HHOE MTOBEPXHOCTIAMHU

x‘ =1,
X+y=2,
y=0,2>0

L. Bbiyucaums npedebl

2 S R

1. fim Y- —4n. 248 " o0,

" oo 3,/2n3+1 ’ " now n-1 ’
V1+x? 6X2 + 2

3. lim ——; 4, lim ———;
x—>1  2X x—0 3x% +1
[\2 o 2
5. fim YX =3-1. 6. m - -
x—>2 X-=2 x—01-cos X
ﬂ 2
7 m (x+2j x . 8. jim X +2)—In2;
x—oo\ X—1 x—0 X2




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

2X X 1 _
9. im & =% - 10, fim $n2=x)
x=>0 X X2 \[2X —2

I1. Onpeneants nopsinok 6. M. ou(X) mpu X —> O ornocurennuo x:

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

I11. HaiiTn Touku pa3psiBa pyHKIun, ykazath ux xapakrep. [loctponts rpaguk GpyHKIHM B OKPECTHOCTH TOYEK
pa3spsbiBa:

0, ecnu X <0, 1
1-x 1
1. f(x)={x* ecru0<x<1, 2. y = 2 1 3. y= e
il X" =
X+2, ecnu X >1. 121X

KouTposabhas pa6ora
1o teme «/IuddepennnaibHoe ucyucjieHne GyHKIUH OAHOTO EPEMEHHOT0»
BAPUAHT Nel

I. Ha¥liTu npousBo/iHbIE CIeAyIOMUX GYHKINH:

Ctg(\/zg)
1.y = (eC95% 1 3%)2, 2. 3X+3Y =x—2y: 3 y=(g2x) 2",

d’y
1. Haiiti BTOpYyIO MIPOU3BOIHYIO F :
X
X2 X =cos(t/2), n(x—Y)
1L.y= , 2 ] 3. y=SIN(X—-Yy
x2 _1 y=t-sint.
Il. . Tlomp3ysice npaswmmoM JlonmuTanst HARTH TIPEHEITHI:
7tX
_ X2 1 ) ) COS—
L lim|>——-—1] 2 lim (sinzx) 2

x—1 X—=1 Inx X—>1-0




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

1

IV Ilposectn nonuoe uccnenosanne Qpynxuuu Yy = X€ X MOCTPOUTH €€ rpaduk




OueHo4yHble MEPONPUATHS IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3alaHHii

NJI3. IIpuMep BapuaHTa MHAWBUAYAIBbHBIX 3aIaHUM.

Nuneinan anreGpa

1. BuHBCINTL ONpenennTenn

[12 3 -1 2| | -7 -3 2 4|
[ 11 0 -1 Ll-2 011
| | | -
“]I—42 4 2| bJI—d 213
=20 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 11T 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHME:
a) meronom Kpamepa, b} mMaTpHYHLIM MeTOoOM
3z + 4y — 22 =26 T+ Hy— z= 5
a) T— y+3z=-2 b) Iz +8y+z= 7
3r — 3y + Hz = -2 dzr — Gy +z =10
4. PemnTh cucrenmsl MeTonom aveca
Ta —3r; +dxy = -5
. T —2r; +3zy, = —4
Y 3z, 425, —hry = 12
dry +3ry —hHxg = 5
r; +3r: +5zy —4dry = 1
ry +3re: 2z —2xy 4z, = —1
by § &1 —2r2 4wy —wy —T53 = 3
xy —dra +wy +wrg Ty = 3
&1 42 +a; 2 —wq +3y = —1
zy 4w —rs +xy =10
& Ty —Fs +xz; —ry =10
: 3, 4w —wz 4y =10
3y —ms Hzy —xzy =10

5. Haitru coficTReHARe 3HAYEHNA M CODCTEEHHEE BEKTOPE MaTPHIL.

; 4 —3 —3°
c.-,],q:{ ;_E) b B=|1 2 1
\ 1 1 2

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

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

b} nepuesaukyapHo npamoi = )
J } 3 2
- 2




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J]2|Hl/lﬁ




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

TectupoBanue —
HE3aBUCHMBIN
koHTpoias LIOKO (PT1
u PT2)

Bomnpocsr:
1. C nomomnib1o 351€eMEHTapHbIX IPE0Opa30BaHUM pacIlIMpEHHAs MaTPULA CUCTEMBbI JIMHEHHBIX

1 -1 2 0110
ypasuennii npusenenaxsuxy [0 O 0 O O | 1 | Bebepure Bepusle yrBepxaenus, ecim A —

01 02010

OCHOBHas MaTpulla CUCTEMBI, A — pacliup€HHasA MaTpula CUCTEMBIL.

1. rang(A) =2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucTteMa COBMECTHA
6. cucremMa HECOBMECTHA

2. Beicota Tpeyronsauka ABC , onymennas us sepmmnnt C | ecin A(3;1,2), B(5;-3;6),
C(3;0;4) pasna
3. PaccrosiHue Mexy poKycamu AJIIHIICa BX* + 9y2 -30x+18y+9=0 pasmo

Xx=9t +1,
4, KocuHyC 0CTporo yria Mexay npameivn X+4_Y-1_z+5 p paBeH
10 2 -1 y =6t,
2=3-2t
5. YcTaHoBHTE COOTBETCTBUE MKy (DyHKIHMEH U e€ nuddepeHimanom
GbyHKIUSA IIPOM3BOTHAS
y = 3/sin x dv — COS X q
Y=o KX
33/sin? x
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y:«/sinx dv = COS X dx
2+/sin x

1 COS X

Y= dy = —————dx
Jsin x 24/sin® x
y = 1 dy = — COSX v
sinx 33/sin* x
COS X
dy = ————dx
y 23/sin x
dyz;dx

2-/sin X

1+ x°
In| = !
. X
6. OnpenenuTe MOPSI0K MAJIOCTH OCCKOHEUHO MaIOH (DYHKITUH OTHOCHUTEIIBHO — IPU X —
X
o0
K= .
7. DyHKIMA y =6X-e°* yObIBaeT UL 3HAYCHUH X
Lye(w01/2)
2. X € L/ 2;+0)
3. Xe(—w;-1/2) U1/ 2;+x)
4, xe(-1/2;+x)
S5 xe(/2:0).
HuddepeHtnpoBaHHbI e Uro takoe onpenenurens? [lpu kakux npeodpa3oBaHUsIX BETUUMHA ONPENCIUTENS HE MEHsIETCS

U 3a4eT e B kakux cilyyasx ONpeAeiuTens paBeH Hyato? UTo cnenyer u3 paBeHCTBA ONPENETUTENS HyIH0?
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Haiite ompeneneHre MWUHOpa W anreOpanyeckoro OMOJTHEHHUS DJEMEHTa ONpeIeIHTeNs.
CdopmynupyiiTe npaBUIO BEIYUCICHHUS OMPEACTUTEINS.

Kak ocymiecTBistorcst TMHEHHBIE ONlepalluy HaJ MaTpULIAMU?

Kak mepemuoxatorcs 18e MaTpuilbl? CBOMCTBA MPOU3BEIACHUS MATPHUIIL.

KaxkoBa cxema Hax0XJIeHUs1 00paTHOM MaTPHIIBI?

Maiite onpeneneHust penieHus] CUCTEMbI JTMHEHHBIX anreOpandeckux ypaBHeHHU. Pacmmdpyiite
MIOHATHUS «COBMECTHA», KHECOBMECTHASD», «OIpeneIEHHAas», «HEonpeIeNEHHasD» CUCTEMBI.
Hanmmmire popmynsr Kpamepa. B kakom ciydae oHH TPUMEHUMBI?

Uro HazeiBaeTcs panrom Marpuilsl? Kak on HaxoauTcs?

Cdopmymupyiite Teopemy Kponekepa — Kanemmu.

[Ipn KakMx ycIOBHAX CHUCTEMa JIMHEWHBIX alreOpandecKux ypaBHEHHII WMEEeT MHOXECTBO
pemenuii? Korma ona umeer eAMHCTBEHHOE perieHne?

Onummre meron I'aycca pemenus CHcTeM JTMHEWHBIX YpaBHEHHH.

Kaxkune Hen3BecTHBIC HAa3bIBAIOTCS CBOOOIHBIMH, a KaKue 0a3uMCHBIMH?

Kakne oco0eHHOCTH pelieHus] OJHOPOJHBIX CHCTEM JIMHEHHBIX alreOpandeckux ypaBHeHHUH B
3Haere?

Kaxk crpoutcst pyHmamMeHTabHAS cHCTEMa PEreHU ?

Kaxk BBITIONHSIOTCS JIMHEHHBIC ONepaIiy Ha T BeKTopaMu? KakoBbI CBOMCTBA 3THX OIeparuii?
Kaxue BekTopa Ha3bIBalOTCS JIMHEHHO 3aBUCUMBIMH, a KaKUe JMHEIHHO He3aBUCUMBIMU?

Uro Ttakoe 6a3uc? Kakmne BekTopa 00pa3yroT 6a3mc Ha IMIIOCKOCTH U B IIPOCTPAHCTBE?

Kaxkoit 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

Uro Takoe KOOpAMHATHI BEeKTOpa?

Uto Ha3bIBaeTCs CKAISIPHBIM Ipou3BencHHEM BekTopoB? KakoBwl ero cBoiictsa? Jls permieHms
KaKMX 3a/1a4 ¥ KaK OHO MOKeT ObITh HCIIONb30BaHO?

Yto Ha3bIBaeTCsl BEKTOPHBIM Ipou3BeaeHrueM BekTopoB? KakoBel ero cpoiicta? g peuieHus
KaKMX 3a/1a4 ¥ KaK OHO MOKET OBITh HCIONb30BaHO?

Yto Ha3bIBaeTCA CMELIAHHBIM MpoU3BeAcHUEM BeKTOpoB? KakoBel ero coiictBa? [ns perieHus
KaKMX 3a/1a4 ¥ KaK OHO MOKET OBITh HCIONb30BaHO?

3anuimTe B BEKTOPHOW M KOOPIMHATHOW (hopMax yCIOBHUS KOJUIMHEAPHOCTH, OPTOrOHAJIBLHOCTH
¥ KOMIUIAHAPHOCTH BEKTOPOB.

[IpsiMast TuHKUS Ha MIJIOCKOCTH, €€ o0lee ypaBHEHNE

JaiiTe MoOHATHE HOPMANBHOIO W HANpPAaBIISIOMIErO BEKTOPOB NPSAMOM Ha IJIOCKOCTH, YTJIOBOTO
ko3 uIrenTa.

3anuIuTe pazIUYHblE BHUABI NPSIMOM M YKa)XUT€ TI'E€OMETPUYECKHII CMBICT IapaMeTpoB
YpaBHEHUS.
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3anuImTe YCJIOBUS MapaJljeNbHOCTH U NMEPINEHAUKYISIPHOCTH MPSIMBIX Ha IUIOCKOCTH B CITy4yae
Pa3IMYHBIX BU0OB ypaBHeHI/Iﬁ IMPpAMBIX.

Kak HaiiTy TOUKy nepecedeHus NpsAMbIX Ha MIIOCKOCTH?

Kax Beruucnsercs paccTosiHie 0T TOYKU JI0 IPAMOI Ha MIIOCKOCTH?

[aiiTe onpenenenue 3JUIMIICa U 3aNHUIIUTE €0 KAHOHUYECKOE ypaBHEHHE.

[aiite onpenenenne TUepOOIbl U 3aNUIINTE €€ KAHOHMYECKOE YpaBHEHHE

Jaiite onpenenenne napabobl ¥ 3alMIIUTE e€ KAHOHUYECKOE YPaBHEHUE

Uznoxure cxeMy npuBelieHHs OOIIEro ypaBHEHHsS] KPUBOH BTOPOrO MOPSJIKA K KAHOHUYECKOMY
BULY.

[aliTe noHATHE NOIIPHON CUCTEMBI KOOPAUHAT.

Onummre mapaMeTpruaecknuii Coco0 MOCTPOSHHSI TMHUNA HA TUIOCKOCTH

[Inockocts, €€ obmiee ypaBHEeHHE

Kaxk ompenensiercss B3anMHOE pacioyioKeHUe MIIOCKOCTel? 3alrInTe yCIOBUS MapaieNbHOCTH
Y NEPIEHIMKYISIPHOCTH IIJIOCKOCTEM.

Kax Berumcnsercst paccTosiHuie OT TOYKH J0 TUIOCKOCTH ?

3anuiuuTe pa3iuyHble BUABI YPaBHEHUM IIpsIMOM B IIPOCTPAHCTBE M IOSCHUTE CMBICI
IIapaMeTpOB, BXOISAINX B yPaBHEHHUS.

Wznoxure cxeMy NpUBeAEHUs OOLIUX YPaBHEHUN IPAMOI K KAHOHUYECKOMY BUILY.

Kak onpenenuTs B3aMMHOE paclojiokKeHUE NPSIMBIX B IPOCTPaHCTBE?

Kak BbIuncnsiercs paccTosHue OT TOYKH 10 IPSAMON B IPOCTPaHCTBE?

Kak onpenenuts B3aMMHOE PaCIIOIOKEHHE MPSMOM M TUNTOCKOCTH?

Kak umercs Touka nepecedeHus MpsMOi U TII0CKOCTH ?

HasoBuTe MoBepXHOCTH BTOPOrO MOPSIIKA W HAITMIINTE UX KAHOHUYECKUE YPABHEHHS.
CdopmynupyiiTe nOHATHE IPEnEia YHCIOBOH MOCIEN0BATEIBHOCTH

Cdopmynupyiite moHsTHE TIpeaena (yHKINH OXHON ITepeMeHHON

Urto Takoe 0JHOCTOPOHHHUE MpeAeisl (YHKIINH B TOUKE?

CdopmynupyiiTe MOHATH OECKOHEYHO MaJIOi 1 OECKOHEYHO OomnbInoi mpu X —> a byHKIH

IlepBrIii 1 BTOpOI 3aMeyaTenbHbIC IPEAEIb

Kak cpaBHuBatoTCs OECKOHEUHO Maiyble BeNMYMHBI? UTO Takoe OTHOCHUTENBHBIA MOPSIOK
MajocTu?

Kakne OeckoHeYHO Masble Has3bIBAlOTCA  OKBUBaJeHTHBIMU?  IlpuBeaute  mpuMepbl
9KBHBAJIEHTHBIX OECKOHEUYHO MAJIBIX.

Kaxumu coiicTBamu 001agaroT (yHKINH, HEIPEPHIBHBIC HA 3aMKHYTOM IPOMEKYTKE?

YrTo noHUMAIOT NOA TOUYKOH pa3pbiBa pyHkunn? Kakue pa3pbiBel pa3andaroT?

Kak cBs3aHbl IOHSTHS HEPEPHIBHOCTU U 1 depeHInpyeMocTH (PyHKIHMU B TOUKE?
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e 3anumure npaBuia quddepeHIMPoBaHUS 00PaTHON U CIIOXKHON (PYHKIIHMA.

e 3anumwure npaBwia AuQQepeHIpOoBaHUS HEIBHO 33JaHHONM (YHKUMU U (YHKUWH, 3aJaHHOH
napamMeTpU4YecKy.

e Uro takoe nuddepennnan Gpynkunn? KakoB ero reoMerpuuecKuii CMbICI?

e  Kakumu cBoiictBamu obnanarot auddepeHurnpyemole QyHKIH?

e Kax Haxonstcs auddepeHipans 1 MPOU3BOJAHBIE BBICIIUX TTOPSAKOB?

e ®opmyna Telinopa

e Uro Takoe Touka skcTpemyma (pyHKIuu? Kakue Touku sxcTpemyma ObIBaroT?

e HeoOxomumoe ycroBHe CylIeCTBOBAHUS SKCTpeMyMa Juist auddepeHnrpyemoit pyHKmum

e JlocTarouyHble YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa

e (xema UcCIeOBaHUs Ha DKCTPEMYM (YHKITUU OJTHOT'O TIEPEMEHHOTO

e (Cxema HaxXxOXICHHS HaWOONBIIEr0 ¥ HAWUMEHBIEr0 3HAa4YeHUs (QYHKIMH Ha 3aMKHYTOM
IPOMEXKYTKE.

e JlaiiTe onpenenenue BBITYKIOCTH M BOTHYTOCTH KPUBOW Ha IPOMEXKYTKE.

e Kakwne Toukn Ha3BIBAIOTCS TOUYKAMH TTepernda’?

e Yro HaspBaeTCA acUMIITOTOM Tpaduka GyHKIuN? Kakne acHMIITOTHI pa3iIndaroT?

e B uem cocrour mpaBwio Jlommrana? Jlns pacKpeITHS KaKMX HEONPEHSIEHHOCTEH OHO
MIpUMEHSIETCS?

5. MeTtoauueckue yKazaHus 1o npouejaype oeHMBaHUs

OueHOYHbIE MEPONPHUATHS

Hpouenypa MPOBEJICHHUSA OLICHOYHOI'0O MEPONIPUATHUSA U He00X0IMMble MeTOINYECKHe YKasaHus

1.

KonTtponsHas padora

B cemecTpe CTYIOEeHTBHI BBINOJHSIOT S5 KOHTPOJBHBIX PabOT, COAEp)KAHHE KOTOPBIX OXBATHIBAET BCE pAa3Ebl.
KaxxmoMy cTyneHTy BbInaercs cBoii BapuaHT. KOHTpoibHBIE pabOTHI TPOBOISATCS B YaChl MPAKTUYECKUX 3aHATHH. 3a
KaXAYyI0 KOHTPOJIBHYIO pPa0OTy MakCHUMalbHbIA Oam ompenenserci B COOTBETCTBHE C PEHTHHI-TIIIAHOM
JUCLUTUINHBL.

KpuTtepuu oueHku 3a1aHus:

bamer 3a KOHTPOJIBHYIO pa60Ty MOJIy4ar0TCsA YMHOXCHHUEM MAKCUMAJIBHOI'O 6anna, npeayCMOTPCHHOI'O 3a HEC B
COOTBECTCTBHC C peﬁTPIHF- IJIAaHOM, Ha JOJIKO BEPHO BBITNTOJIHCHHBIX SaHaHHﬁ.

nas3

B CEMECCTPC CTYACHTHI BBIIIOJIHAIOT 7 I/II[3 I10 BCEM pasaciaM nporpamMmmbl JUCHUITIINHBI. v KaxXaoro CTyJieHTa B
rpymmne CBOM BapUaHT I/II[?), HOMCP BapHuaHTa COOTBCTCTBYCT IMOPAAKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTaBE

TPYIIIBL
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I/II[3 PasMCIICHEBI B 3JICKTPOHHOM KYPCC 110 AUCLUIIIIMHE.

Pemenne kaxmoro 3aanus J0KHO OBITh HOAPOOHBIM, C BKIIIOYCHUEM IPOMEKYTOUYHBIX Pacu€TOB, paccyKaeHuH,
TOSICHEHHIA, C yKa3aHMEM HCIIOJIB30BAHHBIX METOIOB U (hopMyl. 3aJaHUE BBICBIIACTCS OTACIBHBIM (DaiiyioM,
ykasbiBaetcss ®UO, rpynmna.

Kputepuu onennBanus

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

Ecnu 3aaHue He 3a4TeHO, padoTa BO3BPAIIIASTCs CTYACHTY Ha IOpaboTKY.

CTyneHThl MOTYT HCTIPABIIATh HEBEPHO PEIICHHBIE 3aJJaHUs U CAaBaTh Ha MIOBTOPHYIO IPoBepKy. IIpemogaBarens
MOXXET Y9eCTh HUCTIPABIICHUS U JJ00ABUTH OAJIIBI K MPEABIIYIIIIM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe cTyaeHThl mpoxomaT aBa pyOexHbix TectupoBanus (PT1 um PT2) Bo Bpems xoH(depeHII-HEIEIH B
cepemvHe M KOHIlE TEKYIIEro ceMecTpa COorjacHo pacnucanuio. PyOexnoe tectupoBanue (PT) mpoBoaurtcs B
KOMIIBIOTEpHOM (opMme B on-line pexxume. [IpoaomkuTenbHOCTh TecTHpoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUér
BpEeMEHH Ha4YWHAeTcd C MOMEHTa Bxona cryaeHTa B Tect. MHCTpyKTaK, MpEANIECTBYIONIMN TECTHPOBAHHUIO, HE
BXOIUT B yKa3aHHOe BpeMs. CTyIEHT MOXKET 3aKOHYHTH BHITIONHEHUE TecTa /10 NCTedeHHs OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWI, YMEHWHA M BIaJCHUI, MOITYYEHHBIX CTYJEeHTAMH 32
OIIpeNeNeHHbIN MPOMEXYTOK 00yIeHHSI.

Kaxxaplii BapuaHT Ouiera MOJETHPYETCsl KOMITBIOTEPOM IO 3aJaHHBIM paszjieniaM XuMuu U cojaepxut 20 3amaHuid.
CryneHTsl BHOCSAT OTBETHI B KOMIIBIOTEp, HO BCE PEIICHUS M TOSCHEHHWS NpoBomaT Ha Oymare. Ilo okoHwaHum
TECTHPOBAHMSI TPEIOJABATENI0 BBIIAETCSI MaTpUIla OTBETOB M CYMMapHBIA pedTtwHr 3a Tect. OOcCyxaeHHe
pe3yaBTaTOB TECTUPOBAHMSI TPOBOIUTCS HA KOHCYJIBTAIINH.

KpuTtepuu oneHKH 0THOTO 3aIaHHUS:

® 33 Ka)10€ IPaBUJIBHO BHINOJHEHHOE 33/1aHUe BhICTaBisieTcs | TECTOBBIN Oai;
® 33 HENMpaBWJIHLHO BBHIIOJIHEHHOE WM HEBBIIOIHEHHOE 3a1aHue BeicTaBisiercs: 0 6asos;
e JuIA 3aJaHUi C BBIOOPOM HECKOJIBKHX NPAaBHIIBHBIX OTBETOB, 3a/IaHUH Ha COOTBETCTBHE M YCTAHOBJICHUE
MIOCJIEA0BATEIBHOCTH NPEyCMOTPEHO YaCTUYHOE OL[CHUBaHUE.
MaxkcuManbHbIA CyMMapHbIi TecToBbIH Oait 3a kaxaoe PT cocraBnsier 15 Oanos.
3a 2 Hemenmu no PT cTymeHTBI MOTyT O3HAKOMHUTCS C JEMOHCTPAllMOHHBIM BapUaHTOM OHJIETa, KOTOPBIH
pacmonaraercsi Ha caire http:/exam.tpu.ru B pazgene «Meponpuatusi», 1 MOXKET OBITh BBIIOJHEH KaXKAbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHHUYEHHOE YUCIIO Pa3.

s cmyoenmos, me npoweowux PT 6 nepuod nposedenus mecmupoauus NO YBANICUMETbHOU Hpuyune,
npeodycmMompena 803MONCHOCHb MeCMUPOBAHUSL 8 Pe3ePEHbILL 0elb, KOMOPbIU HAZHAYAEMC sl cpa3y NOCie KOHepeHy-
Heoenu.

Ipu pesynomame pybesicnozo mecmupoganus 6 641108 u Mmenee, 00OYUAOWUMCSE NPEOOCMABTAEMC 8 nepuoo
meKyujeti nNpoMedHCymouHoU ammecmayuu 803MO*CHOCMb nosmopHto npotimu PT 6 pezepensiii denv, coenacosanHulii
¢ bropo pacnucanui TI1Y.

JuddepeHunpoBaHHbIN 3a4eT.

JuddepentinpoBaHHbIi 3a4€T OCYIIECTBIISETCS B COOTBETCTBUH ¢ [losto)keHneM o mpoBeeHUN
TEKYIIEro KOHTPOJISI ¥ MpoMexkyTouHOU artectanmu TITY. MToroBerit 6amn onpeaensercs CcyMMHpPOBaHUEM
0aJJIOB 3a BCE OIICHOYHBIE MEPONPUSITHS TEKYILIET0 CEMECTPA.
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