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1. Poap gucnuninunsl «Marematuka 1» B GopMHUPOBAaHMH KOMIIETEHIIUI BBITYCKHUKA:

DJ1eMeHT . CocrapJsionye pe3yJbTATOB 0CBOCHH (1eCKPUITOPHI KOMIIETEHIIHHN)
. HnaukaTopbl 10CTHKeHHS] KOMIIeTeHIHIH
o0pa3oBaTe1bLHOI Kon
Cemec HanmenoBanue
NpPOrpaMMbI KOMIIETEHIIMH HanmenoBanue
i) KOMIIETeHIMH Kon HaunmenoBanue
(IucnunInHa, HHAMKATOPA 10CTHKEHHSI Kon
HHAMKATOPa
npaktuka, 'MA)
Croco0eH oCyIECTBIIATh Brazneer ombITOM MPUMEHEHHUs 3aKOHOB €CTECTBEHHBIX HAyK
MIOUCK, KPUTHYECKUIT YK(Y)-1.1B1 Y MaTeMaTUYECKHX METOIOB U MOJEIEH Ul pelIeHHs 3a1a4
aHaJIU3 U CHHTE3 Ananu3upyer 3ajady, TEOPETHYECKOTr0 U NPUKJIAJHOIO XapaKTepa
YK(V)-1 nH(bOpMaLHH, TPUMEHATH N.YK(Y)-1.1 BbIIIEIISSE ee Oa30BbIe VK(Y)-1.1V1 YMeer pemaTh 3aJaud TEOPETUYECKOTO W IPUKIAIHOTO
CHCTEMHBII IOIXOA s COCTaBILIOIIHE ) XapakTepa
PpellIeHus] IOCTaBIEHHbBIX VK(Y)-1.131 3HaeT 3aKOHbl ECTECTBEHHBIX HAayK M MaTeMaTH4eCKHe
3a1a4 ) METOJIbI TEOPETHUECKOTO XapaKTepa
Bmageer MareMaTHYeCKHM — ammapaTtoM — anredpsl U
Ipumenser o
Croco0eH MpUMeHATh MATOMATHUCCKH ananar JupdepeHuaTbHOr0  MCUYMCIeHUs — QYHKUMH  OJHOMH
MaremaTnka 1 1 COOTBETCTBYIOLIMI P . TepEeMEHHOM JIS TIPOBCACHUS TEOPETUYECKOr0
N HCCIIeNOBaHUs (PYHKLIUIA, OIIK(Y)-2.1B1
(hH3UKO-MaTeMaTHIECKUI oy . WUCCIENOBAaHUS M MOACNHPOBAaHHS  (H3UUECKUX U
JIMHENHHOM anre o
anmnapar, MEeTO/Ibl aHaJIh3a PPl XMMHMYECKHX IPOLIECCOB U SBJIEHUM, a TakxkKe, JUIS peIleHHUs.
U MOZICTHPOBAHHUS B A epentmabHoro u npodecCHOHANBHBIX 3a1a4
OIIK(Y)-2 P N.OIIK(Y)-2.1. HMHTETPaJIbHOIO UCUUCIICHHUA,
TEOPETHUECCKUX U YMeeT IpUMEHTh H3ydEeHHBIC METOJBI anreOpsl U aHaIu3a
psinoB, muddepeHnanbHbIX OIIK(Y)-2.1¥1
JKCIIEPHMEHTAIBHBIX IO - JUIsl pellieH s CTaHIapPTHBIX 3a/1a4
HCCIeIOBAaHUSX IPH o ’ 3HaeT OCHOBHBIC MOHATHS U TEOPEMBbl JUHEHHOH W
(YHKIUH KOMILUIEKCHOTO N o
pelieHnu o BEKTOPHOI anreOpbl, aHAJIMTUYCCKOH TI'€OMETPHH, TECOPHU
NEPEMEHHOT0 B HHKEHEPHOI OIIK(Y)-2.131 o
HpoQeccHOHATBHBIX 33724 HEATENBHOCTH JIMHEWHBIX MPOCTPAHCTB, AU(PEPEHIHAIBHOIO HCUUCICHUS
(YHKIUH OTHON IIepeMeHHOU

2. IMoxka3zaTeau U MeTOALI OLICHUBAHNSA

IlnanupyemMble pe3yIbTaThl 00YYEHHs MO JUCHHILINHE

Koa unaukaropa

HaumeHoBanue pa3aeaa

MeToabl OLIeHMBAHUS

KOL[ HaumenoBanune JOCTHIKCHU A JAACHHUIIHHBI (OHCHO‘IHLIC Meponpmnml)
KOHTPOJIMPYEMOi
KOMIICTCHITUHA (HJ]H ee
YacTH)
PI1 Brnaneer N.YK(Y)-1.1 1. Jluneitnas anrebpa KonTposbHas padota
OCHOBHBIMHY ITOHATUSMH U METOJaMHU JIMHEHHOU alreOpsl, VLOTIK(Y)-2.1 2. BekropHas anredpa U3

AHAIMTHYCCKOW TeoOMeTpHU U TU(PepeHIINATHHOTO HCYUCICHUS
(GbyHKIHMN OJHOM mepeMeHHON

3.AHanuTHYECKas reOMEeTPHs
4.BBenenue B aHAIN3

5. Inbdepennmansroe
HcYnCIIeHue QyHKINH OTHON
[IEpEMEHHOMN

TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO




P2 Ymeer N.YK(Y)-1.1 1. Jluneitnas anrebpa KonTposbHas padota

BBIYHCIISITh OIPEETUTEINH, BHITOIHATE z(?ﬁcmnﬂ C MaTpHLAMH, | 11y V)21 2. BekropHas anredpa 3.
HccneL[OBzin U peuarh CI/ICTCMI)IU JIMHEHHBIX aJTeOpandecKux i-g::ﬂgsggicﬁl:n F;:MQTPH’I TecTHpPOBaHNUE — HE3aBUCHMBbIii
YpaBHCHMI;  TPOM3BOMUTH  NEHCTBHSA  HAad  BEKTOPAaMH, 5:]_-[1/1 (_’[f[q)epeHuHanLHoe KkoHTpob LIOKO
TCOMETPUYECKH W AHATUTHYCCKH NPEACTaBIATH MPIMYI0 U HOMMCIICHTE (YHKIN OJTHO
IUIOCKOCTh; YCTAHABIHMBATH B3aMMHOE PACIOIOKEHUS MPSIMBIX ITepeMEHHOI
U IUIOCKOCTEH; NPHUBOAUTH OONIHMEe YpaBHEHUS KPHUBBIX U
MOBEPXHOCTEN K KAHOHUYECKOMY BUIY U CTPOUTH UX; HAXOAUTD
mpenensl  (QYHKOHHA H  YHCIOBBIX  ITOCIIECIOBATEIBHOCTEH;
HAaXOIWUTh TPOU3BOJAHBIC, UCCIEAOBaTh (YHKIMH OJHOTO
MIEPEMEHHOTO U CTPOUTH HX rpaduku
PI3 | 3naer N.VK(V)-1.1 1. Jluneiinas anrebpa KonrponbsHast pabota
anreOpy MAaTpull, OCHOBHBIE XapaKTEPUCTUKUA MAaTPHIl, HX WL.OITIK(Y)-2.1 2. BexropHasi anre6pa N3.

3. AHaJIMTHYECKAs! TEOMETPHUS

OTIpEJICIICHNST U CBOWCTBA; METOJIBI PEIICHUSI CUCTEM JIMHEHHBIX
4.BBenenue B aHaIn3

TecTupoBaHue — HE3ABUCUMBII

anrebpanyeckux YpaBHEHMH; METOAbl BEKTOPHOH anreOpsl; 5. TudepenimanbHoe xoHTposs LIOKO
CBOMCTBA M YPaBHEHHS OCHOBHBIX I'€OMETPMYECKHX 00pa3oB HCYHCIIeHHe (yHKIMU OXHON
;OCHOBHBIE IIOJIOKEHMS TEOPHHU IPEMEIOB; NPAaBHIA U METOMBI TIepeMEHHON

HAXOXJCHUS TPOU3BOAHBIX (DYHKIUH OJHOW TEPEMECHHOM,
CXeMy IOJTHOTO MCCIIeNOBaHUs (YHKIIUU

3. IIkaJja oueHUBaAHUA

[Topsimox opraHu3any OLIEHWBAHUS PE3yJIbTaTOB OOy4YeHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIIGHUBAHUS pe3yIbTaTOB 00yueHHs B TOMCKOM HONMMTEXHHYECKOM yHUBepcHuTeTe (Cucrema oleHHBaHUs)» (B JCUCTBYIOIICH pEeIaKiIum).
Hcnonp3yercss OalibHO-pEUTUHIOBasl CHCTEMa OLICHMBAHUS pe3yjiabTaToB oOy4yeHHs. MToroBas oueHka (TpaJuLMOHHAs W JIUTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucumiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpOBaHHE, NPAKTUKH) OMNpEeAeseTcs CyMMOW OaloB IO
pe3yibTaTaM TEKYIIETo KOHTPOJISA U MTPOMEKYTOUHON aTTeCTaIlluu (MTOTOBasi pEMTUHTOBAsI OlleHKa - MakcumMyM 100 GasuioB).

Pacnipeniesienrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEr0 KOHTPOJS W MPOMEXKYTOUHOM arrecTanuu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTHHT-TNIAHOM JTUCITUTUINHBI.

PGKOMGHI[yeMa}I mKajaa ajisd OTACIAbHBIX OLICHOYHBIX MGpOHpH}ITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE

o Onpe):le.neﬂue OLCHKH
3aaHust TPaAULIHNOHHOH OLICHKE




90%-+100% «OTINYHOY OTIMYHOE TOHUMAaHUE npeamMeTa, BCCCTOPOHHUE 3HAHMS, OTJIMYHBIC YMCHUSA 1 BJIAICHUEC ONIBITOM HpaKTH‘leCKOﬁ JCATCIBbHOCTH,
H€06X0,HI/IMI)I€ PE3YJIbTAThI 06yquI/I$[ C(I)OpMI/IpOBaHLI, HUX Ka4CCTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJIU3KUM K MaKCUMAJIbHOMY

70% - 89% ((XOpOHIO)) ﬂOCTaTO‘IHO TMOJIHOC NOHMMAHHUE MPEAMETA, XOPOLINE 3HAHUS, YMCHHS U OIIBIT HpaKTH‘ICCKOﬁ JACATCIBHOCTH, HCOGXOHI/IMLIG PE3YJIbTAThI
06y‘~IeHI/I${ C(l)OpMPIpOBaHI)I, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0ajIoB

55% - 69% «Y IOBIL» [IpuemiieMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS H OTIBIT IPAKTUIECKOH NeATETLHOCTH, HEOOXOJUMEBIE Pe3yIbTaThI
00yueHus c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAaJIHLHBIM KOJIHYECTBOM OaJIJIOB

0% - 54% «Heynosi.» Pe3ynbTaThl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHMIIM

[Ixana nyst OLEHOYHBIX MEPONPUATHI U T depeHITMPOBAHHOTO 3a4eTa / 3a4eTa

CreneHn
O emmraron | B | spammonnoi onense Onpezeseime onericn
00yueHnst
90% + 100% | 90 + 100 «OTIHIHO OTJIMYHOE TOHUMAaHKE MPEAMETa, BCECTOPOHHHME 3HAHUS, OTJMYHBIC YMCHHS U BJIAZCHUC ONBITOM NPAKTHYECKOH NS TEIBHOCTH,
HE0OXO0IMMBIE PE3YNIbTAThl 00yUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJIMIECTBOM OaJIJIOB, OJIM3KUM K MAaKCUMAILHOMY
70% + 89% 70+ 89 «Xoporo» JlocTaTO4HO MOJHOE IOHUMAHKE TPEAMETA, XOPOIINE 3HAHNS, YMCHHS U OIIBIT MPAKTHYCCKON JAEATEIILHOCTH, HEOOXOAUMBIC
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLCHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0aJlioB
55% + 69% 55 +69 «Y 1OBIL» [TpuemneMoe noHMMaHUE NMPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEILHOCTH, HEOOX0IMMBbIC
pe3ynbTaTel 00yYeHust CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJbHBIM KOJIHYECTBOM 0ajliioB
55% + 100% | 55+ 100 «3auTeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «HeynoBi.»/ Pe3ynbTaThl 00ydeHus: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHIM
«He 3aureHo»

4. llepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHBbIE MeponpusaATHS le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1. KoHntponbHas padota Konrpoabnas pabora «/Iuneiinas aareépa»
BAPHUAHT Nel

2 4 -3 1

1. Jlan onpenenutens _‘% % 2 (])' .

0 -1 13

Cl) 3anumure Pa3I0KEHUE JaHHOTO ONPECACTIUTEIIA 11O ‘leTBépTOMy CTOJ'I6IIy;
6) BBIYUCIUTE ONPCACINUTE]Ib, ITOJTYYNB NPCABAPUTCIIBHO HYJIN B Kakoi — 1ubo CTPOKEC WJIN CTOJ'I6IIC.




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

X+2y—z=-1,
2. Pemmuth cHCTEMY YpaBHEHHI METOIOM OOPATHON MaTpHIIL: y—-z=1
X+4y+z=5.

3Hauenue X BBIYMCIUTH Takxke MetogoM Kpamepa.

3. UccnenoBath cucTeMy Ha COBMECTHOCTh U PEIIUTh MeToI0M ['aycca
Xo + X3+ X, =1

X, + X, %X, =3

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

4. Jlana cucteMa OJTHOPOJHBIX TUHEHHBIX YpaBHEHHH

a) Jlokaxxute, 4TO CHCTEMa MMEET HETPUBHAJIbHBIC PEIICHHUS;
6) Haiimute o01ee pemeHne CHCTEMBI,
6) HaiinuTe QyHIAMCHTAIBHYIO CUCTEMY PEIICHHIA.

. Ilpu kakux 3HaYEHUSAX TTapameTpa A cucrema muneitHbIx YpaBHEHHI

2 1 114
C PaCIIMPEHHOW MaTpHLECH 1 A 1 : 3| cosmecrna?
1 26 14

KontpoabsHnast padora no teme «BekTropHasi anredpa»
BAPHUAHT Nel




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

I. Manbl yerbipe Bexkropa: a ={4,5,2}; b ={3,0,};C = {—1,4,2};& ={5,7,8}.
1.Jloka3aTh, 4TO BEKTOPHI 4, 6, C oOpasyior 6asuc U HAWTH Pa3OKEHUE BEKTOpA J B 9TOM 0Oasmuce.

2. HaiiTy KOCHHYC yI/Ia MeX1y BEKTOpaMH a 1 b.

3. Haiitu ymny Bektopa § = @ + 2b +3¢.

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

4. Haiitn 066ém mupamuasl ABCD i mmumy BeicoTst , omymennoit n3 Bepummnsr D na rpans ABC .

5. Haiiti npoextmio Bektopa AB Ha ock Bextopa CD.

6. HaifiTu KoOp/MHATHI BEKTOpa [(ﬁf + E), Eé] .
I11. TMapaaaenorpamm nocTpoex Ha Bekropax a = P + 4q, b= %(f) —0), rue |f)| =4, |q| =2,(p"g) = g

OHpe,HGJ'II/ITLZ a) KOCHUHYC TYNOI'O yrjia MEXKAy AUaroHaIsIMu, 6) JJIMHY BBICOTHI, OHyIIIGHHOﬁ Ha CTOPOH

KonTponbnas padora no reMe «AHAJIMTHYECKAS TeOMETPHUS»
BAPUAHT Nel

1. Omnpenenuts MpH KaKUX 3HAYCHUSAX @ TpsAMast

(a+2)x + (a° -9y + 3a°-8a+5=0 napamiensHa ocu OX.
2. CocraBuTh ypaBHEHHS NPSAMBIX, TAPAUIEIBHBIX TPSIMOM

3x - 4y - 10 = 0 u oTcTOSIIHKX OT Hee Ha paccrosHue d=3
3. Jlausl Bepumnsl Tpeyronbauka 4(2,6), B(4,-2), C(-2,-6).

CocTaBuUTh YpaBHEHHE BBICOTHI M3 BEPUIMHBI A 1 ypaBHEHHE MEAHaHbI U3 BepiunHbI C.

4. TlpuBecT K KAHOHUYECKOMY BUY, Ha3BaTh U IIOCTPOHUTH
kpuBeie:  a) 16x° +25y° +32x - 100y - 284 = 0;
6) y* -4y-20x+24=0.

5. W3 obmux ypaBHeHHH Tipsimoii :  2X+Yy—-32—-9=0,
22X+ 3z+4=0

MOJTYYUTh KAHOHUYIECKUE M MapaMeTPUUECKOE YPaBHEHHS MPSIMOM.

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

7. HOCTpOI/ITI) TCJI0, OTPaHUYCHHOC TOBEPXHOCTAMU




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

x" =1z,
X+y=2,
y=>0,z>0.
KonrtpoabHas padora no reme «BBegenue B aHau3»
1. Boiuucaums npedesivl
1 11 1
1. lim 2. lim 2

. lim : 4. | ;
x>l 2X x—o 3x2 +1
[,2 2
5. lim XX 3 1, 6. lim—;
x—2 X=2 x—01—Cc0oS X
ﬂ 2
7 “m(x+2j X 8 fim N +2)—In2;
x—ao\ X—1 x—0 x2
2X X H
) — sin(2 — X
9. lim& =% . 10. lim sin2—x).

T xs0 X . J2x —2

I1. Onpexeauts nopsiaok 6. m. o.(X) mpu X —> 0 ornocurensno x:

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

I11. HaiiTu Touku pa3pbiBa pyHKIUH, YKa3aTh UX xapakTep. [locTpouts rpaguk pyHKIUH B OKPECTHOCTH TOUYEK
pa3psbiBa:




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

0, eciu x <0, 1
5 21—X 1
1. f(X)=<¢x",ecu0<x<l, 2.y= 1 , 3.y = 7 4
= X" —
X+ 2, ecnu X > 1. "

KourpoabHas padora

no reme «JIupdepennuanbHoe ucuncaeHre QyHKIUHA OHOI0 IePeMEeHHOI0»
BAPUAHT Nel

[. HailiTu npousBo/iHbIE CaeAYIOMUX QYHKIAH:

X
ctg(y/-)
1. y = (e%95% 4 3%)2; 2. 3% 43Y =x—2y: 3 y=(tg2x) 2
i d’y
I1. Haiiti BTOpyIo Mpou3BOAHYIO F :
X
X2 X = cos(t/2),

Ly = . 2. .y =sin(x -
Ly 21 %1 y=t_sint. 3.y =sin(x-y)

I11. . Ioxp3ysics npaBuiom Jlonurans HalTH Npeesbl:
2 7TX
X 1 COS—

1 lim ——| 2 lim (sinm) 2
x—1 X—1 Inx X—>1-0

1

IV ITpoeectn nonHoe uccnenosanue ¢Gynknuu Y = X€ X HOCTPOUTH €€ rpaduk




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

W13

IlpuMep BapuaHTa MHIMBUIYAJIbHEIX 3aTaHHN.

Nuneinan anreGpa

1. BuMHCINTL ONperennTenn

12 3 —1 2 -7 =3 2 4
11 0 -1 \ -2 01 1]
o 49 4 2 Mla 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 -3 1 L1117 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meTonom 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. PemnTh cucrenmsl MeTonon aveca
Ta —3r; +dxzy = -5
) Iy —2r; +3zy, = —4
Y 3z, 425, hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry = 1
1 +3re: 2z —2ry 4z, = —1
by § &1 —2T2 4wy —wy —T3 = 3
xy —dra +wy +Eg Ty = 3
# +2r: @y —oq 4T = —1
zy 4w —rs +xy =10
& z, —@x Hrz; —ry =10
’ 3, 4w —rz 4y =10
3y —ms Hzy —xzy =10

5. Haijtru coficTReHARE 3HAYEHNA M COOCTBEHHLE BEKTOPE MaTPHIL.

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

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

1. CocraBiTh yparHeHId OPAMELX, Opoxogauix depes Touky M{—T,5):
a) napajiiensso npasoil 3z 4 2y — 1 =10,
-1 y+4
—3 !

b) nepuespukyaapo npaMoi




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBIN
konTposib [JOKO (PT1
u PT2)

Bomnpocksr:
1. C momoipio 37eMEHTapHBIX IPe0Opa30BaHUN PACIIMPEHHAs MATPHUIIA CUCTEMBI TMHEHHBIX

1 120110
00 000 |
0102010

ypaBHEHUI MTPUBEICHA K BUY 1 | BriGepure BepHbIE yTBEpKACHHUS, €Cu A —

OCHOBHAaid MaTpulia CUCTCMBI, @ — paciupCHHasa MaTpuia CUCTCMBbI.

1. rang(@\) =2

2. rang(@\) =3

3. rang(A) =2

4. rang(A) =3

5. cucteMa COBMECTHA
6. cucTeMa HECOBMECTHA

N

. Beicora tpeyronsauka ABC, onymennas us sepmmnnt C,ecnin A(3;1;2), B(5;—-3;6),
C(3;0;4) pasua

3. Paccrosmne Mexy poxycamu smmamca DX +9y> ~30x+18y+9=0 pasmo

X=9t+1,
4, KocuHyC OCTPOTO YIia MeXIy npaMbiMa X+4 _Y-1_z+5 y 6t paBeH
10 -2 -1 y=5t
2=3-2t
5. YcraHOBHTE COOTBETCTBHE MEXY QyHKIMEH U e€ nuddepeHnnanom
byHKIISA MIPOU3BOIHAS
y = 3/sin x COS X
dy = ﬁ dX
3/sin x
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y =+/sin x dv — COS X dx
y 2+/sin X
y = 1 dy___(msx dx
\sinx 2+/sin® x
1 dy___(msx dx
sinx 3¥sin® x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2+/sin X

in[ 1+ X
X3 1
6. Onpenenute MOPSAIOK MATOCTH OECKOHEYHO MaJION (YHKIIMM ———— < OTHOCHUTENIBHO — MpU X —
X

X
o0
K= .
7. OyHKIUA y = 6X-e 2* yObIBaeT Id 3HaueHHH X
1'X e (-o0;1/2)
2.

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

5 xe/2:0).

JuddepeHurpoBanHbI

¢ Yro Takoe onpenenutensb? Ilpn kakux npeoOpa3oBaHUAX BETUYHNHA ONPENETUTENS HE MEHIETCA
e B Kakux ciydasx onpeeNnTeNb paBeH Hymo? YTo cieayeTr U3 paBeHCTBA ONPENENUTENs HYII0?




OuneHo4yHbIe MEPONPHSTHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

U 3a4eTr

Jaiite ompeaeneHWe MHHOpa W aIreOpanuecKoOro JOTOJTHECHUS JJIEMEHTa OIpPEIEITHTEN.
CdhopmynupyiiTe MpaBUIIO BEIYUCIICHUS OMIPEISITHTEISL.

Kax ocyuiecTBastoTcs TMHEHBIEC onlepaliy HaJ MaTpulaMu?

Kax nepemuoxkatorcst e MaTpuilpl? CBoMCTBA NPOU3BEICHUS MAaTPULL.

KaxkoBa cxema HaxoJIeHUS 00paTHOW MaTPHUIIBI?

HaiiTe onpeneneHrs: peLIeHUs] CUCTEMBI JIMHEHHBIX anreOpanyueckux ypaBHeHUH. Pacmmdpyiite
MIOHSITUSL «COBMECTHAsI», KHECOBMECTHASD, «ONpeeIEHHAN, «HEONPEACIEHHASD) CUCTEMBL.
Hanumure dpopmyisl Kpamepa. B kakom ciiydae oHM IPUMEHUMBI?

Uto Ha3zpIBaeTcsa paHroM MaTpurpl? Kak oH HaxomuTcs?

Coopmynupyiite Teopemy Kponekepa — Kanesu.

[Ipy KakMx YCIOBHMSIX CHCTEMa JIMHEHHBIX aJireOpanyecKuX YpPaBHEHHH HMMEET MHOMKECTBO
pemennii? Korma oHa MeeT eTUHCTBEHHOE peleHue?

Onumute meton ["aycca penreHus: cucteM JTMHEHHBIX ypaBHEHHI.

Kakue Hen3BeCTHbIC HA3bIBAIOTCS CBOOOHBIMH, a KaKKe Oa3uCHBIMU?

Kakne ocoOeHHOCTH perieHus] OJHOPOIHBIX CUCTEM JTMHEHHBIX anreOpandecKux ypaBHeHUU Bol
3HaeTe?

Kak ctpourcst pyHnameHTanpHas cucTeMa pereHui?

Kax BbImonHAIOTCS TMHEHHBIE onepalu Ha BekTopaMu? KakoBbl CBOMCTBA ATUX ONepaluii?
Kaxkue BekTOpa Ha3pIBAIOTCA TUHEHHO 3aBUCUMBIMU, a KAKUE TMHEHHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 6a3uc Ha IUIOCKOCTH U B IIPOCTPaHCTBE?

Kaxoii 6a3uc Ha3bIBAIOT AEKAPTOBBHIM?

YT0 Takoe KOOpAMUHATHI BeKTOpa?

Yto Ha3bIBAaETCS CKAJSIPHBIM IMpou3BeacHUuEM BeKTOpoB? KakoBbl ero cpoiictBa? [Ins pemieHus
KaKuX 33729 U KaK OHO MOXET OBITh MCIIOIB30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM Ipou3BeneHueM BeKTOpoB? KakoBbl ero croiictBa? s pemieHus
KaKHUX 3aj7]a4 U KaKk OHO MOXKET OBITh HCIIOJIb30BaHO?

Urto Ha3bIBaeTCS CMELIAHHBIM Mpou3BeaeHrneM BekTopoB? KakoBbl ero cBoiicta? Jls perieHus
KaKHUX 3aj7]a4 U KaK OHO MOXXET OBITh MCIIOJIb30BaHO?

3anummTe B BEKTOPHON W KOOPAMHATHON (hopMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHATEHOCTH
Y KOMILJIAHAPHOCTU BEKTOPOB.

[psimast TUHKS HA TUIOCKOCTH, €€ 00lIee ypaBHEHUE

JlaiiTe MOHATHE HOPMAJIILHOTO W HAIpPAaBIAIOMIETO0 BEKTOPOB MPSIMOM Ha IUIOCKOCTH, YIJIOBOTO
ko3 durmenra.

3anumuTe pa3NUYHbIE BUABI MPSIMOW W YKaXHUTE TEOMETPHYECKHH CMBICT MapaMeTpoB
YpaBHEHUSL.
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3anuImTe yCIOBHA MAPAJIENbHOCTH M MEPIEHANKYISPHOCTH MPSMBIX Ha IUIOCKOCTH B CiIydae
Pa3IMYHBIX BUAOB YPaBHEHUN MPSIMBIX.

Kak HaliTu TOUKy nepecedeHns NpsIMbIX Ha TIIOCKOCTH?

Kak BerumciseTcst paccTosHUE OT TOUKH 0 MPSIMOM Ha MIIOCKOCTH?

Jaiite onpenenenye IUICA U 3aIUIINTE €T0 KAHOHMUYECKOE YpaBHEHHUE.

Haiite onpenenenue runepOobl U 3aMUIIUTe €€ KAHOHNYECKOEe ypaBHEHUE

Haiite onpenenenue napadoIibl U 3aNULIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxure cxemy npuBeneHHus 0OOIIEro ypaBHEHHUS] KPUBOHW BTOPOTO MOPSIKa K KAHOHUYECKOMY
BHTY.

[laiiTe NOoHATHE MOJISIPHOM CUCTEMBI KOOPAUHAT.

OnumuTe mapaMeTpuIecKuid Ciocod MOCTPOEHHS JIMHUI Ha TUIOCKOCTH

[TnockocTs, €€ ob1iee ypaBHEHHE

Kak omnpenensercst B3auMHOE pacloyloKEHUE INIOCKOCTel? 3anuInTe ycaoBUs NMapaulenbHOCTI
Y NEPIECHANKYJSIPHOCTH IIJIOCKOCTEH.

Kak BerumcinsieTcst paccTosiHie OT TOUKH JI0 TUIOCKOCTH?

3anummuTe pasadYHble BHUJBl YPaBHEHHH TMpPSIMONW B TPOCTPAHCTBE U IMOSICHUTE CMBICT
[1apaMeTpoOB, BXOAAIINX B YPaBHEHH.

Uznoxwure cxemy MpuBeIeHUS OOIIMX YpaBHEHUH NPSMON K KAHOHHYECKOMY BUILY.

Kak ompenenuts B3aHMHOE PAcIOIOKEHNE MPSAMBIX B IPOCTPAHCTBE?

Kak BeIumMcCIIsieTCsl pacCTOSHUE OT TOYKH O MPSIMOM B MPOCTPAHCTBE?

Kak ompenenuts B3aMMHOE pacloyIoKeHNE IPSMON U TNIOCKOCTH?

Kak nimercs Touka nepecedeHus NpsiIMON U IMIIOCKOCTH?

Ha3oBuTe moBepxHOCTH BTOPOrO MOPAAKA ¥ HAUIINTE HX KAHOHNYECKHE YPAaBHEHUS.
CdhopmynupyiiTe NOHATHE Mpeesia YUCIOBOH MOCIEA0BATEILHOCTH

CdopmynupyiiTe oHATHE Mpeaena pyHKINN OHON TIepeMeHHON

Uro Takoe 0JHOCTOPOHHHE Tpeebl (PYHKIINU B TOUKeE?

ChopmynupyiiTe NOHATHS OECKOHEUHO Majlol 1 6eckoHeuHO Ooinbioit mpu X —> a K@

ITepBoiii 1 BTOpOY 3aMeyaTeIbHbIE MTPEACIIbI

Kak cpaBHuBaroTcs O€CKOHEYHO Mayble BeJW4MHBI? UTO Takoe OTHOCUTEIBbHBIM MHOPSIOK
MajiocTu?

Kakme OeckoHeuHO Majbple Ha3plBAIOTCS  OKBHBaJeHTHhIMH?  llpuBegure  mpumepsl
9KBHMBAJICHTHBIX OECKOHEYHO MAaJIBIX.

Kakumu cBoiicTBamu 00:1a1a10T (yHKLIWH, HENPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKE?

Uro moHMMAIOT MOJ] TOUKOH pa3pbiBa PyHKIMK? Kakue pa3phiBbI pa3inqaroT?

Kak cBsi3aHbl HOHATHS HEIPEPHIBHOCTH U AU depeHIMpYeMOCTH (HYHKIUHU B TOUKE?
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e Sanummure npaBuia TuQPepeHInpPOBaHU 00PAaTHON U CIIOKHON (PYHKIIHA.

e Sanummure npaBwia ITudQepeHINPOBaHUS HESBHO 3aJaHHON (QYHKUMH W (QYHKIHH, 33JaHHOU
napaMeTPHUUECKH.

e Uro takoe nquddepennman Gpynknun? Kakos ero reomerpuyeckuii cMbIci?

e  Kakumu cBoiictBamu obnanatot quddepenuupyemoie GyHKIUN?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX HOPSIKOB?

e  dopwmyna Teitnopa

e Uro takoe Touka sKcTpeMyMa pyHkuuu? Kakue Touku skcTpeMmyma ObIBatoT?

e Heo0xoanmoe ycioBue CyecTBOBaHUS SKCTpeMyMa i AuddepeHuupyeMont GyHKINH

e JlocTaTtouHble YCIIOBHSA CYIIECTBOBAHUS SKCTpEMyMa

e (Cxema uccleIoBaHUs HAa SKCTPeMyM (QYHKIUH OAHOTO NEPEMEHHOTO

e (Cxema HaxOXICHUS HaWOONBLIETO M HAUMEHBIIETO 3HaueHWs (QYHKIUM Ha 3aMKHYTOM
MIPOMEKYTKE.

e Jlaiite onpezencHNE BRITYKIOCTH U BOTHYTOCTH KPUBOW Ha IPOMEXKYTKE.

e Kakue Touku Ha3BIBAIOTCS TOUKAMH meperuda’?

e Uro HazpiBaeTcs acumnToTol rpaduka GpyHkunu? Kakue acuMOToThl pa3nuyaror?

e B uem cocroutr mpaBwio Jlomurana? Jlns pacKpeITHS KaKUX HEONPEAETEHHOCTEH OHO
MIpUMEHsETCS?

5. Meroanyeckue yKa3aHus o npoueaype oneHuBaHusi

O1eHOYHBIE MeponpusTus

l'[poue;[ypa NPOBEACHHUS OLICHOYHOI'O MEPONPUATHSA W He00X0AMMBbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padota

B cemecTpe CTyAEHTHI BBHITIOJTHSIOT S5 KOHTPOJBHBIX Pa0OT, COACpXKAHHE KOTOPHIX OXBATHIBACT BCE Pa3JIEIbL.
Kaxxnomy cTynenty BeimaeTcsi cBoi BapuaHT. KoHTpombHBIE paboThI MPOBOASTCS B YacChl MPAKTUYECKUX 3aHITHN. 3a
KOKIYI0 KOHTPOJIBHYI0 pa0oTy MaKCHMaldbHBIA Oail ompenenseTcs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JIUCITUTLTAHBIL.

KpnTeplm OLICHKMU 3aJJaHMUHA:

banmner 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUCM MAaKCUMAJIbHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HCC B
COOTBCTCTBHUC C peﬁTI/IHF- IIJIAHOM, Ha JOJIFO BEPHO BBIITOJIHCHHEBIX 3aJlaHuH.

VI3

B cemectpe cTymenTs! BeimonHsioT 7 /13 mo BceM paszzgennaM mporpamMMbl JUCITUIUIMHEBL. Y KaKIIOTO CTYICHTa B
rpymme cBoit Bapuant /13, HoMmep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBE
CPYIIIIBL.
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N3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa01o0 3agaHuAa JOJDKHO OBITh HO,Z[pO6HBIM, C BKJIFOYCHUCM MPOMCIKYTOYHBIX paC‘-IéTOB, paCCY)K)IeHHfI,
MOSICHEHHH, C YKAa3aHUEM HCIIOJIb30BaHHBIX METOI0B M (hopMyJ1. 3aaHUE BBICHIIIAETCS OTICTbHBIM (baf/'mOM,
ykasbiBaetcss O, rpynma.

Kpurepum onieHuBaHus

3a,Z[aHI/IG CUHUTACTCA 3a4TCHHBIM, €CJIM BBIIIOJTHCHO 0oJiee ITOJIOBUHEI Ba,I[aHI/If/i

Ecimm 3aJaHuC HC 3a4TCHO, pa60Ta BO3BpaIacTCsa CTYACHTY Ha ;[opa60T1<y.

CTyZ[CHTBI MOTYT UCHIPABJIATHL HCBCPHO PCIHICHHBIC 3a/IaHUA U CAaBATh HAa MOBTOPHYIO ITPOBCPKY. HpeHO,Z[aBaTeJ'IL
MOZKCT Y4YCCTb UCIIPABJICHHUA U I[063BI/ITB 0aJUIBl K apeaAbLAyIumM

TecTupoBaHue — HE3ABUCUMBII
koHTpoJib [IOKO

B cemectpe crymeHThl npoxoaar ABa pyOexHbIx TectupoBanus (PT1 m PT2) Bo Bpems koH(eEpeHL-HEIEIH B
CepeIuHe M KOHIIE TEKYIEro CeMecTpa COrjacHo pacmnucaHuio. PyOexHoe tectupoBanue (PT) mpoBoautcs B
KoMIproTepHOi (hopme B On-line pexxume. TIpomomKUTENLHOCTS TeCTHPOBaHUS — 90 MuHYT 03 mepepbiBa. OTCUET
BpEMEHH HAYWHAETCS C MOMEHTa BXoJia cTyleHTa B Tecr. MHCTpyKTax, MpenIIecTBYIONIHMNA TECTHPOBAHUIO, HE
BXOJIUT B YKa3aHHOE BpeMsi. CTYZICHT MOXKET 3aKOHUUTH BBITIONHEHHE TecTa J0 UCTeUSHUS OTBEAEHHOTO BPEMEHH.
PT nHaneneHo Ha HE3aBUCUMYIO OOBEKTHBHYIO OLICHKY 3HAHUWHM, YMEHUWI W BIAJICHUH, MONYYEHHBIX CTYIACHTAMH 3a
OTIPEJICIICHHBIN MTPOMEKYTOK 00yUCHHSI.

Kaxipiii BapriaHT OHiieTa MOJEIUPYETCsl KOMITBIOTEPOM IO 33JaHHBIM pa3lieniaM XUMUH U coaepkuT 20 3amaHuii.
CryneHThl BHOCSAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS M TOSCHEHHUS MpoBoaarT Ha Oymare. [lo oxoHuaHum
TECTHPOBAHUs IPENOJIABAaTeII0 BBIACTCS MAaTpUIlA OTBETOB W CYMMapHBIH pedTmHT 3a Tect. OOCyxaeHue
pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIBTAIINH.

Kputepun oneHkn 0qHOIO 3aaHus:

® 32 KaX0€ MPaBMUIIHHO BBITOJHEHHOE 33J]aHNe BBICTABISAETCS | TeCTOBBIN Oa;
3a HEMPaBUJIHLHO BBHIMIOJIHEHHOE WIJIM HEBBIIOJTHEHHOE 3ajaHue BhIcTaBiseTcs 0 6amios;
e JUIst 3aJjaHUi ¢ BEIOOPOM HECKOJIbKUX MPaBUIIBHBIX OTBETOB, 33JaHUI Ha COOTBETCTBUE M YCTAHOBJICHHUE
[10CJIEI0BATENIbHOCTH IIPEyCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHBI CyMMapHbIi TecToBBIN Oan 3a kaxnoe PT cocrasnser 15 6amnnos.
3a 2 wememu A0 PT cTymeHTBI MOTYT O3HAKOMHUTCS C JEMOHCTPALIMOHHBIM BapHaHTOM OwWiera, KOTOPBIHA
pacmonaraercsi Ha caifte http://exam.tpu.ru B pasnmene «MepompusiTHs», ¥ MOXET OBITh BBINOJHEH KaXJbIM



http://exam.tpu.ru/
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CTYJICHTOM HEOTPaHUUYEHHOE YUCIIO Pas.
Jlna cmyodenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no Yea*CUMENbHOU HpuduHe,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbIL HA3HAUAEMC s CPaA3y Nocie KOHpepeHy-
Heoeu.
Ilpu pezynomame pybesicnoco mecmupoganus 6 0ALN08 U MeHee, 00YUarWUMCs NPedoCcmagiiemcs 6 nepuoo
meKyujeli NpoMex#Cymo4HoU ammecmayuu 803MO*CHOCHb no8mopHo npotimu PT 6 pezepausiii Oenb, coenacosanHbill
¢ bropo pacnucanui TI1Y.

JuddepeHnrpoBaHHbIi 3a4erT.

JuddepeHnnpoBaHHbIN 3a4€T OCYIIECTBIISAETCS B COOTBETCTBUU ¢ [lonoxkeHnem o mpoBeAeHUN
TEKYIIIET0 KOHTPOJS ¥ MpoMexXyTodHoi aTTectanuu TITY. UToroBsiii 6a onpenenseTcs CyMMUPOBaHUEM
0aJJI0B 3a BCE OLICHOYHBIE MEPONPUITHS TEKYIIET0 CEMECTPA.
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