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1. Poab qucnuniauHbl «Matematnka 1» B GopMHUpPOBAHMM KOMIETEHIMI BBITYCKHMKA:

DJIeMeHT . CocrapJsionye pe3yJbTATOB 0CBOCHH (1eCKPUITOPHI KOMIIETEHIHU)
. MHanKkaTophl 10CTHKEHHS] KOMIETeHIUiT
o0pa3oBaTtebHO Kox
Cemect HaunmenoBanue
MPOrpaMMblI KOMIIETeHI[HU HanmeHoBaHWe HHANKATOpPA
p KOMITIETeHI[HI HaumeHoBanue
(TMcuHMnINHA, Kopa unaukartopa JIOCTHKEHHsI Kon
npakrTuka, F'MA)
Crocoben Bnaneer omnbiToM mnpUMeHEHHS 3aKOHOB
OCYIIECTBJIATH TIOHCK, VK(Y)-1.1B1 ECTECTBEHHBIX HayK H MAaTeMATHYeCKHX
KPUTHYECKHII aHaIN3 METOJOB M MOJIENeH I pelleHHs 3aj1ad
U CHHTE3 AHAIHBHDYET 3134y, BHULCIS TEOPETHYECKOr0 M MPHUKIAJHOIO Xapakrepa
YK(Y)-1 nHbopManuy, N.YK(Y)-1.1 ce 6a30§ille CO:T&B}J/';H}OLﬁHe VK(Y)-1.1V1 YMeer pemarb 3aaud TEOPETHYECKOTO U
HPUMEHSTh HPHKIIAHOTO XapakTepa
CHCTEMHBIi TOAX0 3HaeT 3aKOHBl €CTECTBEHHBIX HayK U
JUIS peLIeHUs YK(Y)-1.131 MaTEMaTUYECKUE METOJbl TEOPETHYECKOTIO
HOCTABJICHHBIX 3a1a4 XapakTepa
Brnageer MaTeMaTHYecKHM  ammapaToM
anreOpsl U nudhepeHIHaTBHOrO
CriocoOeH MpUMeHsTh ncynciaeHus QyHKIUHM OJHON MepeMeHHOU
MaremaTuka 1 1 COOTBETCTBYIOLIMH ) OTIK(Y)-2.1BI Uit TIPOBECHUS TEOPETHYECKOTO
¢uzmko- Ipumensier MaTeMaTHYECKHI HCCIIeI0BaHUs u MOJIEITHPOBAHHS
MaTeMaTHYECKUH arnmapar UCCiIeI0BaHus (yHKIHI, (GU3MYECKHX M XUMHYECKHX IIPOLECCOB H
anmapar, MeTOJIbI JIMHEeHHOH ayreOpsl, SIBICHWH, a TaKkXke, JUIi  PCIICHHS
aHaIM3a 1 ¢ depeHIuaIbHOTo | pohecCHOHANIBHBIX 33/1a4
OIIK(Y)-2 MO/JICTMPOBAHUS, N.0IK(Y)-2.1 HUHTETPaJIbHOTO UCYHCIICHHUS, YMeeT NpUMEHATh M3YYEHHBIE METOJbI
TEOPETUYECKOTO U psioB, quddepeHIHaTbHBIX OIIK(V)-2.1Y1 anreOppl W aHanM3a JUIS  PEIICHUS
SKCIEPUMEHTAIBHOTO ypaBHeHHit, Teopun QyHKIMi CTaH/IapPTHBIX 33/1a4
HCCIICI0BAHMUS TIPU KOMIUIEKCHOTO TIEPEMCHHOTO B 3HAaeT OCHOBHbIC MOHATUS U TEOPEMbI
pemeHun HMHKEHEPHOH JeATeIbHOCTH JMHEWHOW WM BEKTOpHOH  anreOpsl,
poheCCHOHATBHBIX OTIK(Y)-2.131 aHaJ‘ll/ulTM‘-ICCKOI\/‘I TEOMETPUH, Teopuu
3a1a4 JIMHEHHBIX IPOCTPAHCTB,
i hepeHIanbHOro HCUUCIICHUS
(bYHKLHU OJTHOU ITepeMEeHHON
2. INoka3zaTeau u MeETOAbI OLICHUBAHUA
Il1anupyemble pe3y/IbTaThl 00y4eHHsI 10 JUCHHUILIHHE Koa naaukaropa HaumenoBanue pa3zjena MeTonbl OlleHHBAHUS
Kog HaunmeHnoBanue JIOCTHIKEHUS JHCHMIIHHBI (0L eHOYHBbIE MEPONPHUATHS)
KOHTPOJIMPYeMOoii
KOMIeTeHInH (WK ee
YaCTH)
P11 Brnaneer NYK(Y)-11 1. Jluneiinas anre6pa KonTponbHas padora
OCHOBHBIMH TIOHATHSMHU U METOJAMH JIMHEHHOHN anreOphl, M.OIK(Y)-2.1 2. Bekropnast anredpa " IB
AHATUTHYCCKON T€OMETPHU U TU(PPEPEHIIMATHHOTO HCYHUCICHHUS 3. AHamuTHYeCKasi TEOMETPUS




(hyHKIIMK OJHOM TepeMeHHON 4 BBenecHue B aHAIU3 TectupoBaHue — HE3aBUCUMBII
5. duddepennuansHoe § KoHTpoIs LIOKO
ucuuciaeHue QyHKIUH OJJHOM
TIEpEMEHHOU
P12 Ywmeer H-VK(V)'l-% ) 1. JIuneitnas anredpa KOHTpOHI:HaSI paGOTa
BBIYMCIIATD OIPENEIUTEINH, BBIIOIHATh NEUCTBUS C MAaTPULIAMY, H.OTK(Y)-2. 2. BekTopHast anredpa U3
UCCIIEe0BaTh M pellaTh CUCTEMBl JIMHEHHBIX alreOpandecKux 3.AHAJINTHYECKAs FCOMETPHUS TecTHPOBAHHE — HE3aBHCHMBIIA
.. . . 4.BBenenue B aHaau3
YpaBHEHUi; TNPOW3BOJAWTH  JEHUCTBHS  HAJ  BEKTOPaMH, .
’ 5. lnddepenumransHoe konTposs LJOKO
TEOMETPHUYECKH U aHATUTHYECKH IPEACTaBIATh MPSIMYI0 U .
HCYHCIICHUE (PYHKINH OTHON
IUIOCKOCTh; YCTAHABIHMBATh B3aMMHOE PACHOJIOKCHUS MPSIMBIX TTepeMEHHO
W IUIOCKOCTEH; TPUBOTUTH OOIINE YpaBHEHUS KPHUBBIX W
MMOBEPXHOCTEH K KAHOHMYECKOMY BUIY M CTPOUTH UX; HAXOAHUTH
mpenensl  (QYHKOWH ©W  YHCIOBBIX  ITOCIIEIOBATEIHHOCTEH;
HAaXOJWUTh TPOU3BOAHEIC, UCCIENOBATh (YHKIHH OTHOTO
MIEPEMEHHOTO U CTPOUTH UX rpaduku
PA3 | 3naer ggﬁg?y%; ) 1. Jlnneiinas anredpa KoutposnbHast pabora
anrebpy MAaTpHIl, OCHOBHBIE XapaKTepPUCTHKH MATPHIl, UX | ' 2. BexropHas anredpa NJI3.
OIIPEACIICHUA U CBOﬁCTBa; METOABI PCIICHUA CUCTEM JIMHEUHBIX i'gHaﬂHTquCKaﬂ T€OMETPUA TeCTI/IpOBaHI/Ie —_ HCSaBI/ICI/IMHﬁ
. . .Beenenne B ananmus
anreOpanyecKux AQBHEHHMI; METOAbl BEKTOPHOW anredpsr;
°oP P ’ A p PP 5. Juddepennuansuoe kourpons IIOKO
CBOWCTBA W YpaBHEHHS OCHOBHBIX TE€OMETPHYECKHX O00pa3oB Hcuncenue hyHKIMH OHON
;OCHOBHBIC TIOJIO)KCHHUSI TEOPUH IIPENENIOB; MPABWIA M METOJBI TIePEeMEHHOI
HaXOXJICHHUS IPOM3BOAHBIX (YHKIMH OJHOH IepeMEeHHOH,
CXEeMY IIOJTHOTO HCCIIeOBAaHHS (QYHKIINU

3. IlIkaja oueHUBaAHUA

[opsimoxk opraHM3aluy OLEHUBAHUS PE3YJIHTATOB OOYYCHHS B YHHBEPCHTETE PETIAMEHTHUPYETCS OTICIBHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OlLleHHBaHUS pe3yJbTaTOB 00ydeHus B ToMCKOM moiuTexHudeckoM yHuBepcutere (Cucrema OleHMBaHUSA)» (B JEMCTBYIOIIEH pelaKiun).
Ncnonb3yercs OalabHO-pEUTUHIOBAsl CHUCTEMa OLCHUBAHHUS pPe3yJbTaToB 00yueHus. MToropasi oueHka (TpaJWLMOHHAs W JIUTEPHAas) MO BUIAM
yuebHoll nesarenbHOCTH (M3yueHue auciumud, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHME, MPAKTHKH) OIpeleNnseTcs CyMMoH OaljioB MO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTaIlluu (MTOroBasi peMTUHTOBast OlleHKa - Makcumywm 100 GasmioB).

PacripeneneHrie OCHOBHBIX M JIONOJHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS M NPOMEXYTOUHOM arrecTanuu
YCTaHABIUBAETCA KaJICHIAPHBIM PEUTUHI-TUIAHOM JUCLHUIIIUHBI.




PGKOMGHI[yeMaFI mKajaa ajs1 OTACIBHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOAHOTO U TCKYIICTI'O KOHTPOJISA

% BBINOJHEHUSI
3alaHMs

CooTBeTcTBHE

TPaAHLHOHHOI OLleHKe

Onpeneﬂeﬂne OLCHKH

90%-+100% «OTaYHO» OTnryHOE MOHMMaHKE TPeIMeTa, BCECTOPOHHUE 3HAHMS, OTJIMYHbBIC YMEHHS U BJIaJICHUE OIBITOM MMPAKTUYECKOHN e TebHOCTH,
HEOOXOIMMBIC PE3yJIbTaThl 00yUeHHs CHOPMUPOBAHBI, KX KAYECTBO OIIEHEHO KOJMYECTBOM OAIUTOB, OJIM3KHM K MAKCHMAITBHOMY

70% - 89% «Xopoto» JlocTaToYHO TIOTHOE TIOHUMAaHKE MPEIMETa, XOPOIIIHNE 3HAHHUSI, YMEHHS U OTBIT TIPAKTHYECKOHN JIeATETbHOCTH, HEOOXOINMBIE PE3YIBTATHI
00yueHus1 ChOPMHUPOBAHBI, KAYECTBO HHI OJIHOTO U3 HUX HE OIIEHEHO MHUHUMAIBHBIM KOJIHYECTBOM OAIIIOB

55% - 69% «Y 10BIL» [Ipuemnemoe NOHUMAHKE MPEMETA, YAOBIECTBOPUTEIbHbIEC 3HAHUSI, YMEHHUS U OIBIT MPAKTHUECKOHN eI TEIbHOCTH, HEOOXOAUMbIE PE3YJIbTATHI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM OatoB

0% - 54% «Heynosim.» PesynbraTsl 00y4eHHs] HE COOTBETCTBYIOT MHHHUMAJIBHO JOCTATOUHBIM TPEOOBaHUIM
[IIkana a1 OIIEHOYHBIX MEPOIPHUATHI U ¢ HEPCHIIMPOBAHHOTO 3a4eTa / 3aUeTa
Crenenn
chopMHPOBAHHOCTH Baa C00TBeTcIBue Onpeneenue onenxn
pe3yabTaToB TPAAUIIHOHHOH OLICHKE
00yueHust
90% + 100% | 90 + 100 «OTIMIHOY OTIMYHOE MOHUMAaHKE NIPEIMETa, BCECTOPOHHUE 3HAHHS, OTJIMYHbIE YMEHHS U BJIaJICHUE ONBITOM IPAKTUYECKOW IesTEIbHOCTH,
HEOOXOAMMBIE Pe3yNbTaThl 00y4YeHHs CPOPMUPOBAHBI, KX KAUECTBO OLIEHEHO KOJMYECTBOM 0AJUIOB, OJM3KHM K MAKCUMAJIBHOMY
70% + 89% 70+ 89 «XoporIo» JlocTaTo4HO MOJIHOE NOHUMaHKE MPEMETa, XOPOIINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AeATEIBHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHst ChOPMUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OLEHEHO MUHMMAJILHBIM KOJIMYECTBOM OasljIoB
55% + 69% 55+ 69 «Y IOBILY [Ipuemiemoe MoOHNMaHKE PEAMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OTBIT MPAKTHICCKON IEATEIFHOCTH, HEOOXOINMBIE
pe3yabTaThl 00y4eHUs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIGHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJllIoB
55% +100% | 55+ 100 «3aureHo» PesynpraTel 00y4eHUs] COOTBETCTBYIOT MUHUMAIIFHO JOCTATOYHBIM TPeOOBAHUAM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraTel 00y4eHUs! HE COOTBETCTBYIOT MHHHMAJIBHO JI0CTaTOYHBIM TPEOOBaHUIM
«He 3aureHO»

4. TlepeyeHb TUNOBBIX 33/1aHUI

OueHoYHbIe MEPONIPHSITHS

IIpuMepbl THIOBBLIX KOHTPOJIBHBIX 32IaHUI

KonrtponsHas padota

Kontpoabsnas padora «J/Iuneiinas anredpa»
BAPUAHT Nel




Ol[eHO‘lHLle MEpONpUATHSA le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

2 4 -3 1

1. JTan onpenenurens _% % 2 (])' .

0 -1 13

a) 3anumuTe pa3iokeHne JaHHOTO OMPEAETHTENI [0 YeTBEPTOMY CTOJOITY;
0) BBIYMCIIUTE OIIPEICINUTEND, TOTyYUB PEABAPUTEIHHO HYJIH B KAKOW — JIMOO CTPOKE MIIH CTOJNIOIIE.

X+2y—-z=-1
2. Pemmth cucteMy ypaBHEHHH METOJIOM 00OpaTHOI MaTpHIIBL: y—-z=1,
X+4y+2=>5.

3HadyeHne X BBIYHCIIHTH TAKXKE METOAOM KpaMepa.

3. HCCHCﬂOBaTL CHUCTEMY Ha COBMECTHOCTD U PEIINTH METOAOM raycca

X, + X, - X, =3

2%, + X, +3X5 +2X, =0,
2%, + Xy +2X53 + X, =0,
2%, + X, +9X3 + 4%, =0,
2%, + X, +4X5 +3%X, =0.

4. laHa crcTteMa OTHOPOTHBIX JTHHEHHBIX ypaBHCHUN

a) Jlokaxwure, 4TO CHCTEMa MMEET HETPUBHAIbHBIE PEIICHNUS;
6) Haiinute oO1iee perieHne CucTeMEl;
6) HaliuTe PyHIAMEHTANBHYIO CUCTEMY PEIlICHHH.

. TIpu KaKkyX 3HAUCHHSIX MapaMeTpa A CucTeMa JHHeHHbIX ypaBHEHNIT
2 1 14
1
C pacUIIMpPEeHHOH MaTpHIe 1 A 1!3| cosmecrna?

1 210 104




OueHo4HbIe MePONIPUATHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

KonTpoabsnast padora no teme «BexkTopHas anredpa»
BAPUAHT Nel

I. Tanwi yernipe Bextopa: a ={4,5,2}; b ={3,0,1}; C ={—1,4,2};J ={5,7,8}.
1.JIoxa3aTh, 94TO BEKTOPH 4, 6, C o06pasyroT 6a3uc M HAlTH pa3IoKeHHEe BEKTOpa & B 3TOM 0Oa3uce.

2. Haiiti KocHHYyC yriia Mexy Bektopamu @ u D .

3. Haittu symny Bektopa § = @ + 26 +3C.

I1. Jansi yernipe Touxn: A(1;3;0), B(4:1,2), C(3;01), D(—4;3;5).

4. Haiitu 06bém mupavunst ABCD 1 nmny Beicots! , onymiensoii u3 Bepumuast D ma rpans ABC .

5. Haittu npoexuuio Bektopa AB Ha ock Bextopa CD .

6. HaiiTn KoOpAMHATHI BEKTOPA [(B_Cf + AE), EB] .

I11. Mapaauenorpamm nocrpoeH Ha Bekropax a = P + 4(, b= %(ﬁ —q), rne |f)| =4, |(_j| =2, (p"G) =—

OnpenenuTs: a) KOCHHYC TYIIOTO yIiia MEKAY AHAroHaasiMu; O) JUIMHY BBICOTHI, OMYIIEHHON HAa CTOPOH

KonrpoabHasi pa6ora no TeMe «AHAJIUTHYECKAS T€OMeTPHS»
BAPHUAHT Nel

1. OmnpenenuTsb NpU KaKUX 3HAYCHUAX @ TpsMast

(a+2)x + (a® -9y + 3a*-8a+5=0 napaiensHa ocu OX.
2. CocraBuTh ypaBHEHHS NPSMbIX, MAPAIUICITBHBIX TPSIMO

3x - 4y - 10 = 0 u oTcTOSAMHUX OT Hee Ha paccrosHue d=3
3. Jlaus! Bepiunnsl Tpeyronbuuka 4(2,6), B(4,-2), C(-2,-6).

CocraBuTh YpaBHEHHUE BBICOTHI M3 BEPIUIMHBI A U ypaBHEHHE MEAHAHbI U3 BepiinHbl C.

4. TlpuBecTH K KAHOHHYECKOMY BH/IYy, Ha3BaTh U IIOCTPOMTH
kpuBbie:  a) 16x° + 25)° + 32x - 100y - 284 = 0;
6) y*-4y-20x+24=0.

5. W3 oOmux ypaBHeHui mpsimoii :  2X+y-32-9=0,

T

3




OueHo4HbIe MePONIPUATHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

22X+ 3z+4=0

NMOJYUYUTh KAHOHUYCECKUC U IMapaMCTPUICCKOC YPABHCHUA HpﬂMOﬁ.

6. Haifru npoexumto Touku A(1,2,0) Ha TIIOCKOCTH
8x +6y+8z-25=0

7.

ITocTponTs TENMO, OrPaHUUCHHOE TTOBEPXHOCTSIMU

x*=z
X+y=2,
y=0,2=0.

. Bbiuucaums npedesnl

1.

3.

5.

7

9.

yn?—4n

lim 3
n—o ond 11

. 1+x2_

lim————;

x—1 2X

. \/x2—3—1_

lim ———=;

X2 X—=2
x?+1

. lim (XLZ] X
x—oo\ X—1

_ e2x__ex
lim
x—0 X

KOHTpOJ’IBHaﬂ paﬁoTa 1no TeMe «BBegeHune B aHaIM3»

1 1 1 1
E+Z+§+ -
2. lim 2.
n—oo n-1
2
4. 1im 6X 2+2x;
X—>© 3X° +1
2
6. lim—;
x—01—Cos X

2
8. Iim In(x +§) In2;

x—0 X

. sin(2-x)
10. lim———=.
X2 [2X =2

1. Onpexennth nopsinox 6. M. o.(X) npu X —> 0 ornocurennno x:

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

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




OueHo4HbIe MePONIPUATHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

I11. HaiiTu Touku pa3pbpiBa GyHKUIMH, YKa3aTh UX xapakTep. [locTpouts rpadguk pyHKIHUHM B OKPECTHOCTH TOYEK
pa3pbiBa:

0, eciu X <0, 1
21—X 1

1. f(x)=x%, ecu 0<x<1, 2.y= 1 3.y=

1421-x

X+ 2, ecu X = 1.

KonTpoabsnas padora
1o teme «/Indpdepennuanbuoe ucunciaenne GyHKIUH 0JHOTO EPEMEHHOT0»
BAPUAHT Nel

[. HaiiTu npousBo/iHbIE CAeAYIOUUX QYHKIIUN:

ctg(\/g)
Ly=(%13x2, 2 3%+3Y =x-2y; 3 y=(tg2x) V2
d’y

I1. Haiiti BTOpYIO NPOU3BOAHYIO _d >
X
X2 X = cos(t/2), _
Ly=——, 2 . 3. y=sin(x-y)
x2 _1 y =t —sint.
I11. . [Moap3ysice npaBuiom Jlonurais HAUTH NPEIEIbI:
X
_ x2 1 _ _ COS—-
L lim|—=——-—"1] 2 lim (sinzx) 2
x—1 X—=1 InXx X-—>1-—0
1

IV ITpoeectn nonHoe uccneaosanue ¢ynkuu Y = X€ Xu MIOCTPOUTH €€ rpauk




OueHo4HbIe MePONIPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUM

NJ3.

IlpuMmep BapHmaHTa MHAWBHUAYAJbHBIX 3aJaHUM.

Nuneinan anreGpa

1. BuMHCINTL ONperennTen

12 3 —1 2 -7 -3 2 4]
11 0 -1 \ -2 01 1]
o 42 4 o Bl_s 213
-2 0 1 -1 -3 -2 2 1]
2. Haittn maTpuuny X u3 ypassenns. CnenaTs nposepey
1 2 2 1 11 —15
2 1 -2 ]-X= 2 —8 3
2 -2 1 . T 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronom Kpamepa, b} mMaTpHYHEIM MeTODOM
3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3z=-2 b) Iz +8y+z=7T7
3r — 3y + Hz = -2 dr — Gy +=z= 10
4. Pemnrtk cucremsl MeTonom Maycca
Ta —3r; +dxzy = -5
3 Iy —2r; +3zy, = —4
Y 3z, 425, hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry = 1
ry +3re: 2z —2ry 4z, = —1
b ry —2dre Hxy —@y —T; = 3
xy —dra +wy +Eg Ty = 3
# +2r: @y —oq 4T = —1
Ty e —r; +ry =10
& zy —@x Hxz; —rg =10
: 3, 4w —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTReHAREe 3HAYEHNA M CODCTBEHHLE BEKTOPE MaTPHIL.

p 4 -3 -3
c.-,],q:{ ;_E) b B=|1 2 1
v TE 112,

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

1. CocraBiTh yparHeHId IPAMELX, Dpoxosauix depes Touky M{—T;5):
a) napajiienso npasoil 3z 4 2y — 1 =10,
-1 y+4
—3 !

b) nepuespukyaapo npaMoi




OueHo4HbIe MePONIPUATHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 321}13Hl/lﬁ




OueHo4HbIe MePONIPUATHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

TectupoBanue —
HE3aBUCHUMBIN
koHTposabs [JOKO (PTI
u PT2)

Bomnpocsr:
1. C nomomipto 351eMeHTapHbIX TPe0Opa30BaHUil paCIIUPEHHAs MAaTPULIA CUCTEMBI JIMHEHHBIX

1 -1 2010
ypasuenuii npusenenaksuny [0 0 0 0 0 |
0O 1 02010

~

OCHOBHas MaTpulia CUCTEMBI, A — paciup€HHasd MaTpula CUCTEMBIL.

1 | BriGepure BepHEIE yTBEpKACHNUS, eciu A —

1. rang(A) = 2

2. rang(A) =3

3. rang(A)=2

4. rang(A)=3

5. cucTteMa COBMECTHA
6. cucTeMa HECOBMECTHA

2. Bricota tpeyronsuuka ABC , onymennas us epmmnnr C,ecnin A(3;12), B(5;-3;6),
C(3;0;4) pasma

3. Paccrosue Mexy Goxycamu smmurca DX +9y> —30x+18y+9 =0 pasmo

X=9t+1,
4, KocuHyC OCTPOTO yIiia Mexay npamMeiMu X+4 _y-1_7+5 y 6 paBeH
10 -2 -11 y=6t,
z2=3-2t
5. YcranoBute cooTBeTCTBHE MEXAy DyHKIHEH U e€ nuddepennnanom
byHKIUS MIPOU3BOIHAS
y =3/sinx _ COsX
33sin” x
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y =+/sinx _ COsX
dy = ——dx
24/sin x
y= 1 dy = COSX 4y
\/sin x 2+/sin® x
1 dy = COSX 4y
sinx 3¥sin‘ x
COS X
dy = ——dXx
y 23/sin x
1
dy = ———dx
y 2+/sin x

1+ %3

I ( -
. X
6. Onpenenure MOPSIIOK MAJTOCTH OECKOHEYHO Majol GyHKIUH ——— 2~
X

j 1
OTHOCUTEJILHO — IIPH X —
X

o0
K= .
7. OynKuus y =6x-e

2% yOpIBaeT 11 3Ha4eHui X

Ly e(o1/2)

2. X e (1/2;+0)
3. Xxe(—0;—1/2) U@/ 2;+x)
4., xe(-1/2;+m)

S xe(/2,0).

JuddepeHumrpoBaHHbI e Yro Takoe onpenenutens? Ilpy kakux npeoOpa3oBaHUAX BETUYHUHA ONIPENETUTENS HE MEHIeTCA
e B kakux ciyyasx onpeaenuTeNb paBeH Hyo? YTo cieayer U3 paBeHCTBa ONpeaesIuTeNs HyJIi0?
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U 3a4eT

Haiite ompeneneHne MUHOpa U anreOpanyeckoro JOTONHEHHUS »JJIEMEHTa OIpPEeesIUTeNs.
CdhopmynupyiiTe IpaBUIIO BEIYUCICHHS ONIPEASTUTES.

Kak ocymecTBistoTcs IMHEHHBIE ONIepalluy Hajl MaTpulamu?

Kak nepemnoxarotcst 18e Matpuiisl? CBoCTBa MPOM3BEACHHS MATPHII.

KakoBa cxema HaxoxIeHHS 00paTHON MaTpUIIbI?

[aiite onpeneneHns peLIeHUs] CUCTEMBI JIMHEWHBIX anredpanyeckux ypaBHeHHH. Pacmmdpyiite
MIOHSITUSL KCOBMECTHAsD», KHECOBMECTHAS», «ONPEACIEHHASY, KHEOMPEACIEHHAS» CUCTEMBI.
Harmmmure dpopmyer Kpamepa. B kakom cirydae oHH IpUMEHHMBI?

Urto Ha3pIBaeTcs panroM MaTpuibl? Kak oH HaxoauTcs?

Chopmynupyiite Teopemy Kpornekepa — Kamesmm.

[Ipm xakux yCIOBHAX CHCTEMa IJMHEHHBIX anre0pandecKnX YpaBHEHWH WMEET MHOXECTBO
pemenuii? Korna ona umeer eMHCTBEHHOE pelieHue?

Onumute Metox ["aycca pemeHus: cucteM JIMHEHHBIX ypaBHEHH.

Kakue Hen3BeCTHBIC HAa3bIBAIOTCSI CBOOOIHBIMH, a KaKHEe Oa3UCHBIMU?

Kakue ocoGeHHOCTH peleHHs] OAHOPOAHBIX CHCTEM JIMHEHHBIX aNre0pandeckux ypaBHEHH Bol
3HaeTe?

Kak ctpoutcs pyHmameHTanbHas cucteMa peieHuii?

Kak BbINOSHSAIOTCS TUHENHBIE onepalui HaJ BekTopamu? KakoBbI CBONCTBA 3TUX OmNeparuii?
Kakue BekTopa Ha3pIBarOTCs TMHEHHO 3aBUCHUMBIMH, @ KaKH€ JIMHEHHO HE3aBUCUMBIMU?

Yro Takoe 6azuc? Kakue BekTopa 00pa3yroT 6a3uc Ha IUIOCKOCTH U B IPOCTPaHCTBE?

Kakoii 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

Yro Takoe KOOpAMHATHl BEKTOpa?

Uro Ha3pIBaeTcd CKaJlApHBIM IIpou3BelieHneM BeKTopoB? KakoBbl ero cBoifcta? [lns perenus
KaKMX 3a7]ad ¥ KaKk OHO MOYKET OBITh HCITOIE30BaHO?

Urto Ha3pIBaeTCsl BEKTOPHBIM IMpou3BereHrueM BekTopoB? KakoBel ero cpoiicta? g pemieHus
KaK{X 3a7ja4 ¥ KaK OHO MOJKET OBbITh UCIIOJIb30BaHO?

Urto Ha3BIBaeTCsl CMEUIAHHBIM Npou3BeneHneM BekTopoB? KakoBbl ero cBoiictBa? s perieHus
KaKMX 3a7a4 ¥ Kak OHO MOKET OBITh UCTIONB30BaHO?

3anuiuTe B BEKTOPHOW M KOOPAMHATHOM (hopMax yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHANBHOCTH
Y KOMIUJIAHAPHOCTU BEKTOPOB.

[Ipsimast TUHAS HA TIIOCKOCTH, €€ o0Iiee ypaBHEHHE

JlaliTe MOHSATHE HOPMAJIBHOTO U HAIMpPABJISIOLIEIO BEKTOPOB MPSAMON Ha IJIOCKOCTH, YTJIOBOTO
kod(ummenra.

3anmumuTe pazIUdHBIE BUABI TPSIMOM W YKaXHUTE TEOMETPHYECKHH CMBICT TapaMeTpoB
YpaBHEHHUSI.
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3anummure YCJIOBHUA MapaJICJIbHOCTU U MEPIICHAUKYIIIPHOCTU NPAMBIX Ha IIJIOCKOCTH B ClIy4dac
Pa3IMYHBIX BUIOB YPAaBHCHHUN NPSIMBIX.

Kak HaliTu TOUKY NepecevyeHus NPSIMbIX Ha IIOCKOCTH?

Kax Beruncnsiercss pacCTosiHUE OT TOUKH 0 IPSIMON Ha TUIOCKOCTH?

JaiiTe onpeneneHue JUIUICA U 3aITUIINTE M0 KAHOHUYECKOE YpaBHEHUE.

[aiite onpenencHue rUnepOOIIbI U 3aMUIIATE €€ KAHOHUYECKOE YPABHEHUE

[aiite onpenencHue nmapadoIIbl U 3aNUIINTE €€ KAHOHMYECKOE ypaBHEHHUE

Wznoxute cxemy NmpHUBeneHUsT OOIIET0 YPaBHEHUS KPUBOW BTOPOTO MOPSAKA K KAHOHHYECKOMY
BUTY.

JlaiiTe MOHSITHE TIOJIIPHOM CUCTEMBI KOOPIUHAT.

Onumure mapaMeTpuiIeckuii Cnocod MOCTPOeHUs IMHUI Ha TUIOCKOCTH

[TmockocTh, €€ obmee ypaBHEHNE

Kak ompenensercss B3anMHOE PacIioNOKEHUE TIOCKOCTEH? 3amuiInTe yCIOBHs MapalieTbHOCTH
U NEPIEHIUKYJIIPHOCTHU INIOCKOCTEH.

Kax Beraucnsiercss paccTossHie OT TOYKH JO TUTOCKOCTH?

3anummTe pasiuyHble BHJBl YpPaBHEHHH TMPsIMOH B TPOCTPAHCTBE U TMOSICHUTE CMBICT
MapaMeTpoB, BXOISIIUX B ypaBHCHUS.

Uznoxute cxemy npuBefcHus OOIIMX YPaBHEHHN MPSIMON K KAHOHUYECKOMY BHITY.

Kax onpenenuts B3auMHOE pacroyioKeHHUE MPSMBIX B POCTPaHCTBE?

Kax Beruncnsiercst paccTosiHie OT TOUKH A0 MPSIMOi B MpoCcTpaHcTBe?

Kax onpenenuts B3auMHOE pacroiOKEHHUE MPSMOI U IIIOCKOCTH?

Kax umiercs Touka nepeceueHust mpsiMOi U MI0CKOCTH?

Ha3oBute moBepXHOCTH BTOPOTO MOPSIKA U HATUIIUTE UX KAHOHUYECKUE YPaBHEHHUSL.
CdopmynupyiiTe NOHATHE MPeeia YUCIOBOH MOCIEI0BATCIBHOCTH

Cdopmynupyiite noHATHE npeaeia GyHKIUU OJHON epeMEHHON

Uro Takoe 0JJHOCTOPOHHUE TpeAeIbl QYHKIUH B TOUKE?

Cdopmymnupyiite TOHATHS OECKOHEYHO Majoi U OeCKOHEYHO 00boif mpu X —> a by K@

[IepBbIii u BTOpOIi 3aMedaTeabHbIE IPEACIbI

Kak cpaBHuBaroTcsi OeCKOHEYHO Mayble BeJWYMHBI? UTO Takoe OTHOCHUTEIBbHBIH HOPSIIOK
MayiocTu?

Kakne OeckoHe4HO Mayble  Ha3bIBAIOTCA  SKBUBaJeHTHhIMU?  [IpuBeamre  mpumepsl
9KBHUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kakumu cBoiictBamu 001aaroT GyHKIUH, HEIPEPHIBHBIE HA 3aMKHYTOM TIPOMEXKYTKe?

Yro moHUMAIOT MO TOUKOW pa3pbiBa pyHKIMH? Kakue pa3pbiBbl pa3indaroT?

Kak cBsi3aHbl IOHSTHSL HEPEPBIBHOCTH U U hepeHINPYeMOCTH (DYHKIUH B TOUKe?
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e Sanmmmure npasuia auddepeHIupoBanns 00paTHON U CI0KHON QYHKIUH.

e 3Sanmmmure npaBwia qudQepeHIUpoBaHUs HESIBHO 3afaHHOW (QyHKIMM W (QyHKOWH, 33JaHHON
MapaMeTpUUYECKH.

e UYro takoe muddepennman GyHkimu? KakoB ero reoMeTpuuecKkuii CMbIC?

e  Kakumu cBOWCTBaMH 00Ja1at0T U PepeHIUpyeMble QYHKIHN?

o Kak HaxomsTcs qudQepeHIualibl U TPOU3BOIHBIC BBICIIIUX MTOPSIKOB?

e  ®opwmyna Teinopa

e Uto Takoe Touka sKcTpeMyma pyHKiuu? Kakue Touku skcTpemyma ObIBaroT?

e HeoOxoaumoe ycnoBHe CyecTBOBaHU dKCTpeMyMa i AuddepeHIupyeMolt QyHKINH

e JlocTaTouHble YCIOBHS CYLIECTBOBAHUS SKCTPEMYMa

e (xema uccleIoBaHUS Ha SKCTpeMyM (DYHKIHH OAHOTO NMEPEMEHHOTO

e (xema HaxOXJICHUS HAWOOJBIIET0 M HAaUMEHBINIErO 3HAaYeHHS (QYHKIMU HA 3aMKHYTOM
MIPOMEXKYTKE.

e J[aifTe onpeneneHre BHIMYKJIOCTH U BOTHYTOCTH KPUBOM Ha MPOMEKYTKE.

e Kakue ToukH Ha3BIBAIOTCS TOUYKAMH Ieperunoda?

e Uro HazpBaeTcs acuMnToTol rpaduka GyHKIun? Kakue acCHMIITOTH pa3IndaroT?

e B uem cocroutr mpaBwio Jlomurama? Jlms packpeITHS KaKMX HEOINPENeIEHHOCTEH OHO
TIpUMeHseTCs?

5. MeToanueckne yKa3aHus Mo npoieaype oleHuBaHUSs

OueHo4Hble MEPONPUATHS

Hpouezlypa MPOBEACHHUHA OLICHOYHOI0 MEPONPUATUHHA W HEOﬁXOLlMMble METOANYECKHE YKA3AHUA

1.

KonTponbhas padbora

B cemecTpe CTyAEHTH BBHITIONHSIOT S5 KOHTPOJBHBIX PadOT, COAepaHWe KOTOPHIX OXBaTHIBAET BCE Ppa3Jelbl.
Kaxxnomy cTyneHTty BblnaeTcst cBoii BapruaHT. KoOHTpobHBIE pabOTHI TPOBOAATCS B YaChl MPAKTUYECKUX 3aHATUH. 3a
KaXIyl0 KOHTPOJBbHYIO pabOTy MakCHMalbHBIH Oanin omnpeaensercss B COOTBETCTBHE C PEUTHHI-IUIAHOM
JUCLUIUIHHBI.

Kputepun oneHku 3aaHuA:

banner 3a KOHTPOJIbHYIO pa60Ty MOJIYy4ar0oTCsA YMHOXXCHHUEM MaKCUMAJIbHOT'O 68..]'[.]'[8., npeayCMOTPCHHOI'O 3a HEC B
COOTBCTCTBUC C peﬁTHHF' IIJIAHOM, Ha JOJIFO BEPHO BBIITOJIHEHHBIX 3aJaHHM.

nas3

B cemecTtpe ctyaents! BemodHsoT 7 M/13 mo BceM paszaenam nporpaMMbl JUCHMITIMHBL. Y KaKJ0TO CTYyJIEHTa B
rpynmne cBoif Bapuant W13, Homep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTyJI€HTa B CTUCOYHOM COCTaBe
TpYHIBL.
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I/II[3 Pa3MCUICHEBI B 3JICKTPOHHOM KYpPCE MO JUCHUILIIMHE.

Pemenne KaXXJ101o0 3agadus J0JI2KHO OBITh HO,[[pO6HI>IM, C BKIIFOUCHUECM IIPOMCIKYTOYHBIX paC‘léTOB, paCC}’)K,Z[CHHfI,
MOSICHCHHIA, C YKa3aHUEM HCIIOJIb30BaHHBIX METOI0B U (hopMyJ1. 3a/laHHE BBHICHUIAETCS OTACIBHBIM (pailiioMm,
ykasbiBaercss ®HO, rpynmna.

Kpurepuu oueHuBanus

3aﬂaHI/Ie CUHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJIHCHO 0oJlee MOJOBUHEI 3aJlaHuN

Ecnu 3aJaHHuC HEC 3a4TCHO, pa60Ta BO3BpallacTCA CTYACHTY Ha ;[opa60TKy.

CTy,Z[eHTLI MOTYT UCHPABJIAATL HCBCPHO PCHICHHBIC 3aIaHNA U CAABAaTh HA IIOBTOPHYIO IIPOBEPKY. Hpeno;[aBaTenL
MOZKET Y4YCCThb UCIIPABJICHUS U ,Z[O6aBI/ITL OaJlbl K OpeaAbIAyIInmM

TecTupoBaHue — HE3ABUCUMBII
koHTpoJb [JOKO

B cemectpe crymenTsl mpoxomsr aBa pyoOexsbix tectupoBanus (PT1 um PT2) Bo Bpemsi koHdepeHI-Hexenn B
CepeliHEe M KOHIE TEKYIIero ceMecTpa COTJIaCHO pachucaHuio. PyOexnoe Ttectmpoanme (PT) mpoBomutcs B
KOMITbIOTEpHOM (hopme B ON-line pexume. TIpomomKuTeNbHOCTS TecTHpoBaHusS — 90 MuHYT Oe3 mepepbiBa. OTCUET
BPEMCHU HAYMHACTCA C MOMCHTa BXOJa CTyIACHTa B Tecr. I/IHCTPYKTa)K, HpeIIIHeCTBYIOHlI/Iﬁ TCCTUPOBAaHNUIO, HE
BXOJIUT B yKa3aHHOe BpeMsl. CTyZI€HT MOKET 3aKOHYUTH BHITIOJHEHHE TecTa 10 UCTeUeHHs OTBEIEHHOIO BPEMEHH.
PT narmeneHo Ha He3aBUCHMYI0 OOBEKTHBHYIO OIICHKY 3HAHWMA, YMEHHH M BIAJCHHM, TOJYYCHHBIX CTYIECHTAMH 3a
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUEHHS.

Kaxxnpiii BapuanT Ouiera MOACTUPYETCS KOMITBIOTEPOM TI0 3aJIaHHBIM pasjeliaM XUMuH U cojepkut 20 3amaHuil.
CTyneHTBI BHOCAT OTBETHl B KOMIIBIOTEpD, HO BCE PEIIEHUS W TMOSCHEHHWS NpoBomaT Ha Oymare. Ilo oxoHyanum
TECTHPOBAHMS TPENOJABATEeNI0 BBIAAETCS MAaTpWIla OTBETOB W CYMMAapHBIH peUTHHT 3a TecT. OO0cyxkieHue
pe3yJIbTaTOB TECTUPOBAHMS ITPOBOAUTCS Ha KOHCYJIbTAIUH.

KpuTtepuu oieHKH 0JJHOTO 3a{aHUSI:

® 33 KaXJ0€ IPAaBIWJIBHO BBIIIOJHEHHOE 33aHUE BbICTABIAETCS | TeCTOBBIN Oai;
® 33 HEMPaBWIHHO BBIIIOJIHEHHOE WM HEBBIIOJIHEHHOE 3a/1aHue BricTaBisiercs 0 6asos;
e Ui 337aHUil ¢ BEIOOPOM HECKOJBKUX HPABMIIBHBIX OTBETOB, 33JaHUI HA COOTBETCTBUE U YyCTaHOBJICHHE
MOCTIeI0BAaTENIbHOCTH MPEAYCMOTPEHO YaCTUYHOE OI[CHUBAHHUE.
MaxkcuManbHBIH CyMMapHBIA TECTOBBIN Oaiut 3a kaxkaoe PT cocrasmser 15 6amnos.
3a 2 wemenmu no PT cTymeHTHI MOTYT O3HAaKOMHTCS C JEMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIHA
pacnonaraercsi Ha caite htfp://exam.tpu.ru B pasmene «MepoOnpHsTHs», U MOXET ObITh BBINOJHEH KaXIbIM



http://exam.tpu.ru/
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CTYJEHTOM HEOTpaHUUEHHOE YHCIIO Pas.
Hnsa cmyodenmos, ne npoweowux PT 6 nepuod npogedenus mecmupoanus NO YBAXiCUMENbHOU NnpuduHe,
npeodyCMompena G03MONCHOCHb THECMUPOBAHUSL 8 Pe3ePEHbIL 0elb, KOMOPbIUL HASHAYAEMC sl CPpaA3y NOCie KOHQpepeHy-
Hedenu.
IIpu pesynomame pybesicnoeo mecmuposanus 6 0ai108 u MeHee, 00YHAIOWUMCS NPeOOCMABNAEMCs 8 NePuoo
meKyujeti npoMeNHCYymouYHOU ammeCcmayuu 803MOACHOCIb nogmopHo npotimu PT 6 pezepgubiii Oens, co2nacosanHulil
¢ bropo pacnucanuii TITY.

JudbdepeHunpoBaHHbIN 3a4eT.

JuddepeHpoBaHHbBIN 3a4eT OCYIIECTBIAETCS B COOTBETCTBUH ¢ [lonoxkeHneM o mpoBeeHun
TEKYIIEro KOHTPOJIA U MpoMexxyTouHoU arrectanuu TITY. ToroBerit 6a onpenensieTcs CcyMMUPOBAHHEM
0aJIJIOB 3a BCE OIICHOYHBIE MEPOMPUSITHS TEKYIIIETO CEMECTpa.
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