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1. Poab aucuuniauebl «Matematnka 1» B GopMUPOBAHMM KOMIETEHIMI BBIYCKHMKA:

Cocrapsiioniye pe3yJbTaTOB 0CBOCHHs (1eCKPHITOPHI KOMIIETEHIHU)

DJIeMeHT -
. HuaukaTopbl JOCTHKEHHs] KOMIIeTeHIH I
o6pa3oBarejbHOM Kon
Cemec HanmenoBanue
NPOrpaMMBbI KOMIIeTeHI[HH HaumeHoBanue
) KOMIIETEeHITHI Kon HaunmenoBanue
(mucuuniauHa, HHIUKATOPA JOCTHKEHHUS Kon
HHAHKATOpA
npakrtuka, FTHA)
CrnocobeH oCyIecTBIATh Briameer ombIToM IpuMeHEHHUS 3aKOHOB €CTECTBEHHBIX HAayK
MOUCK, KPUTHYECKUH YK(Y)-1.1B1 W MaTEMaTHYECKUX METONOB M MOAENEH I pelieHus 3a1ad
aHaJIU3 U CHHTE3 AHanuzupyer 3ajauqy, TEOPETHYECKOT0 M MPUKIAJHOIO XapaKTepa
YK(VY)-1 nH(OpMAIHH, IPUMEHSITH NYK(Y)-1.1 BBIJICTISISL €€ 0a30BbIC VK(Y)-1.1V1 YMeer pemars 3agadydl TEOPETHYECKOTO M IPHUKIIAJHOTO
CHCTEMHBII ITOJXO0M ISt COCTAaBJISIOLINE ) Xapakrepa
PpelIeHus] TOCTaBIEeHHbBIX VK(Y)-1.131 3HaeT 3aKOHBl €CTECTBEHHBIX HAyK M MaTeMaTHYECKHe
3amad ) METO/Ibl TEOPETHIECKOT0 XapakTepa
Bnageer  MareMaTMuecKHMM — ammapatoM — anredpsl  H
IIpumenser o
CrnocoOeH NpuMeHSTh . muddepeHIaIbHOr0  UCYHCHCHHs — (QYHKOIMM  OXHOM
o MaTeMaTH4YecKHii anmapar N
MartemaTuka 1 1 COOTBETCTBYIOLIMH o MIEPEMEHHOM ISt MPOBEJICHHS TCOPETHYECKOTO
. ucceoBanus GpyHKIHI, OIIK(Y)-2.1B1
(HU3UKO-MaTeMaTHYECKHI . UCCIENOBAHUS M MOACIMPOBAHUS  (U3HYECKUX U
JTHHEHHOMN anreOpsl, .
ammapar, MEeTO/IbI aHAIIH3a XMMHYECKUX TPOLECCOB W SBICHHH, a TakoKe, A PeIIeHHs
U MOJZICJTHPOBAHHUS B s epenima,roro u poeCCHOHANBHBIX 33429
OIIK(Y)-2 P N.OIIK(Y)-2.1. UHTETPaJIbHOrO UCYUCIICHHUS,
TEOPETHYECKHX U VMeeT NpuUMEeHATh M3y4YeHHBIE METOJbl alreOphl U aHaNH3a
psnoB, muddepeHunanbHbIX OIIK(Y)-2.1¥1
9KCIIEPHMEHTAIIHBIX ABHGHI. TCODMH JULSL peIIeHHs CTAHJAPTHBIX 3319
HCCJIEI0BAHUAX ITPU YPABHS > 160D 3HaeT OCHOBHBIE IIOHATUS M TEOPEMBI JIMHEHHOW u
eIEeHHU yniuuii ommekcroro BEKTOPHOH aireOphl, aHAIUTUUECKOH TI'EOMETPUM, TEOpHU
P MEPEMEHHOTO B HH)KEHEPHOI OIIK(Y)-2.131 P PEL, puu, P
pohecCUOHANBHBIX 3329 eSITENBHOCTH JIMHEHHBIX HPOCTPAHCTB, NU((HEepPEeHIHAILHOIO HCUHCICHUS
(yHKIMH OJJHOI TIepeMeHHON

2. IMoka3aTeju U METOABI OLICHUBAHUSA

Il1aHupyeMble pe3yIbTATbl 00yUeHHs 10 AUCIUILIHHE

Koa nnaunkaropa

HaumeHnoBanmue pasjesa

MeToabl OLlEHUBAHUS

Kog HaunmeHnoBaHue JIOCTHKEHUS JHCIMILIHHBI (0L CHOYHBbIEC MEPONPHUATHS)
KOHTPOJIHPYeMoi
KoMIeTeHUnu (UM ee
YaCTH)
PI1 Bnaneer N.YK(VY)-1.1 1. JIuneitHas anreOpa KonrpossHas pabora
OCHOBHBIMHU INOHATUAMHU U METOAAMU JIMHCHHON anre6p1>1, u OHK(Y) 21 2. BeKTOpHaH aﬂre6pa HI[B

AQHAINTHYECKOH TeoMeTpUH 1 Au(depeHIHaTEHOTO UCYHUCICHUS
(hyHKIMK OJTHOH ITepeMeHHON

3.AHamuTHYECKAs TEOMETPHUS
4.BBenenne B aHan3

5. AuddepennuansHoe
ucuucienue QyHKIUH OJTHOM
TIepEMEHHOU

TectupoBaHue — HE3aBUCUMBII
koHTposb [TOKO




P12 Ywmeer N.YK(Y)-1.1 1. Jluneiinas anre6pa KonTponbHas pa60Ta
BBIYMCIIAT OIIPENEIUTENH, BBIIOIHATh z[fﬁcmm C MaTpULaMH, | 1o OTK(Y)-2.1 2. BexropHas anrebpa UJ13.
Hccnenosatn, U pemarhb CI/ICTCMBIVJII/IHGI/IHLIX anreOpandecKux i-g::ﬂgglf:ic:z:n F;:MQTPHH TeCTI/IpOBaHI/Ie — He3aBHCHMBIIH
YpaBHEHM;  NPOM3BOAMTH  JEHUCTBUS  HAJ  BEKTOPAMH; SIan)Hq)epeHunanLHoe koHTpob LIOKO
T€OMETPUYECKH W AaHAJUTUYECKU MPEACTABIATH NPAMYI0 U HcamCIenHe yHKIMH OHO
IUIOCKOCTh; YCTaHaBIMBATh B3aMMHOE PACIOJIOKEHUS MPSIMBIX TepeMeHHoi
W TUIOCKOCTEH; NPUBOJAMTH OOLIME YpaBHEHHS KPUBBIX H
MOBEPXHOCTEN K KAHOHUUYECKOMY BUY U CTPOUTH UX; HAXOAUTh
npenensl  QYHKIMHA HM  YHCIOBBIX  IMOCIEIOBATEIbHOCTEH;
HaXOJHUThb IMMPONU3BOJHEIC, HUCCJIICOa0BAaTh (byHKLII/II/I OOHOTO
MIEPEMEHHOTO U CTPOUTH MX TPAPUKH
P13 | 3naer NYK(V)-11 1. JInneiinas anrebpa KonrposbHas pabora
anreOpy MaTpHIl, OCHOBHBIE XapaKTEPUCTHKH MATPHI, WX W.OTIK(Y)-2.1 g.fgﬁgggszcg;efsgwﬂ . UJ13.
ONpEJENICHNS U CBOWCTBA; MfTO,I[LI peLeHust CI/ICTel\iI JIMHENHBIX 4:BB€I[€HI/Ie  Ara p TecTupoBanue — HE3aBUCUMBIi
anreOpanyeckux YpaBHEHMH; METOJIbI BEKTOPHOH aireOphl; 5. TudbepenimansHoe xoHTposs LIOKO
CBOWCTBa M YpaBHEHHS OCHOBHBIX T€OMETPHYECKHX 00pa3oB WCHCITeR e (yHKIMI OIHOI
;OCHOBHBIC TIOJIOXKCHMS TCOPHUM IIPCACIIOB; MpaBUIa M METOJbI HepeMeHHOi
HAXOXJIEHHUsl IPOM3BOJAHBIX (QYHKIMH OJIHOH NepeMeHHOH,
CXeMy TIOJTHOTO UCCIeI0BaHMs (QYHKIIUU

3. IIIkaJja oueHUBAHUSA

Ilopsimoxk opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYUYEHUS B YHHUBEPCUTETE PErIaMEHTHPYETCS OTIENbHBIM JIOKATbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OICHUBAHUS PE3yJIbTATOB 00y4YeHUsT B TOMCKOM MOHMTEXHUYeCKOM yHUBepcuTere (CrcTeMa OIlCHUBaHUS )» (B ACUCTBYIONICH PelaKIlnm).
Hcnonb3yercss OanmbHO-peHTUHIOBasl CHCTeMa OIEHUBAHHUS pPe3yJbTaToB oOyuyeHHs. MToroBasi oneHka (TpaJuIMOHHAs W JIUTEpHas) MO BUAAM
yuebHoil nestenpHOCTH (M3yuyenue aucuumiuH, YMWPC, HUPC, kypcoBoe mNpOeKTHpOBaHHE, IMPAKTHKH) OIpPENeNIsIeTcss CyMMOH OaijioB O
pe3ynbTaTtaM TeKyIIero KOHTPOJIS U IPOMEKYTOUHOM aTTecTaliu (MTOroBasi pedTUHTOBast olleHKa - Makcumywm 100 6amioB).

Pacnpez[eneHI/Ie OCHOBHBIX H JOIIOJHHTCIBHBIX 0anaoB 3a OLOCHOYHBIC MCPOINPUATHUA TCKYHICTO KOHTPOJIA H HpOMe)KYTO‘{HOﬁ aTTCCTallun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCITUITIINHBI.




PGKOMCHI[yeMaSI mKajga 1 OTACJIbHBIX OLICHOYHBIX M€p0HpI/I$ITI/II\/JI BXOAHOT'O M TCKYHICTO KOHTPOJIA

% BbINOJIHEHUS
3aaHU

CooTBeTcTBHE

Tpa)ll/llll/lOHHOi/i OIICHKE

OnpeneneHue OEHKH

90%+100% «OTIHIHOY OTinyHOE MOHUMAaHKE [IPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIAJICHUE ONBITOM MPAKTUUECKON JeSITeIbHOCTH,
HE00XOMMBIC PE3YJIBTaThl 00YYeHHUsT COPMUPOBAHBI, HX KAYECTBO OIEHEHO KOJIHYECTBOM OAJIIOB, OJM3KUM K MAaKCUMAIILHOMY

70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE TIOHMMAHUE MIPEIMETa, XOPOIITUE 3HAHUS, YMEHHUS U OTBIT MPAKTUICCKOH NEATSITLHOCTH, HEOOXOIUMBIC PE3yIbTATHI
o0yueHus c(hOpMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHUMAIBHBIM KOJIMYECTBOM 0aJLIOB

55% - 69% «Y IOBIL» [Ipuemiemoe MOHUMaHKE PEAMETA, YAOBICTBOPUTEIHHBIC 3HAHMUS, YMEHHUS M ONBIT MPAKTHYECKON IEATENIFHOCTH, HEOOXOIUMBIE pPe3yIbTaThl

00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAIbHBIM KOJINYECTBOM 0aslsioB

0% - 54% «HeynmoBm.» Pe3ynbraTsl 00y4eHHs] HE COOTBETCTBYIOT MUHHMAIBHO JOCTATOYHBIM TPEOOBAHISIM
[kana 11 OLIEHOYHBIX MEPONPUATHH U 1udHepeHInPOBaHHOIO 3aUeTa / 3a4eTa
Crenenb
chopmMupoBaHHOCTH Ban COOTBeTC'EBl/le Onpenesenne onemnin
pe3yJbTaToB TPaANLMOHHOI OLleHKe
00y4eHust
90% + 100% | 90+ 100 «OTIMIHO» OT1nryHOE TOHMMaHHE TIPEIMETa, BCECTOPOHHUE 3HAHNS, OTIMYHbIC YMEHHNS U BIaJICHUE OITBITOM NPAKTHYECKOHN NeITeIbHOCTH
2 b 2
HEOOXOAMMBIE Pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KX KAYECTBO OIIEHEHO KOJMUYECTBOM OAJIIOB, OJM3KUM K MAKCUMAIHHOMY
70% + 89% 70 + 89 «Xopo1Io» OCTaTOYHO ITOJIHOE IIOHHMAaHNE IIPEIMETA, XOPOIIKE 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKOM AeITENHLHOCTH, HEOOXOUMBIE
bl 2 b
pe3yibTaThl 00y4eHus CHOPMUPOBAHBI, KAYECTBO HHA OHOTO M3 HUX HE OLEHEHO MUHMMAIBHBIM KOJIMYECTBOM 0aJlIoB
55% + 69% 55+69 «Y 1OBIL.» [Ipuemiemoe MoHNMaHKE IPEIMETA, YAOBIECTBOPUTEIHHBIC 3HAHUS, YMEHUS U OIBIT IPAKTUYECKON AEATENIEHOCTH, HE00X0IUMBIE
pe3ysbTaThl 00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJllIOB
55% +100% | 55+ 100 «3auteHo» Pe3ynbTaThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM
0% + 54% 0-+54 «Heynosin.»/ PezynbraTel 00y4ueHNsI HE COOTBETCTBYIOT MHHIUMAIBHO JOCTATOUYHBIM TPEOOBAHUSIM
«He 3aureHO»




4. TlepeyeHb THNOBBIX 3aJaHMI1

OneHovHbIe MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3allaHl/ll7l

1. KonTponbhas pabota

KouTtposabHas padora «JIuneiinas ajaredopa»
BAPUAHT Nel

2
1
1. lan onpenenuTens 3
0

a) 3anumuTe pa3IoKeHHe JaHHOTO OIIPEAETHUTENS 110 YeTBEPTOMY CTOJIOIY;
0) BBIYMCIINTE OIPENIEIIUTENb, ITOMYIHNB IPEIBAPUTEIHHO HyJIN B KAKOH — TMO0 CTPOKE MIIK CTOJIOIIE.

X+2y—-7=-1
2. Pemnth cucteMy ypaBHEHHUH METOJIOM 0OpaTHOI MaTpHIIBL: 3y—-z=1,
X+4y+z=5.

3naueHre X BBIYHCINTH TaKke MeTogoMm Kpamepa.

3. UccnemoBath CHCTEMY Ha COBMECTHOCTh M PELIMTh METOAOM ['aycca
Xo + X3+ X, =1

X, + Xy + Xg =4

2%, + X, +3X3 +2X, =0,
2%, + X, +2X53 + X, =0,
2%, + X, +5X; + 4%, =0,
2X, + X, +4X53 +3%, =0.

4. IlaHa cucremMa OTHOPOJHBIX JTHMHEHHBIX ypaBHEHUN

a) Jlokaxure, 4TO CHCTEMa UMEET HETPUBHAIHHBIC PCIICHYS,
6) Haiinute o0liiee pelieHre CUCTEMBI;
6) HaliiuTe PyHIaMCHTATIBHYIO CUCTEMY PCIICHUI.

. IIpn kakux 3Ha4YEHUSAX apameTpa A cucrema nnHeiiHbIX ypaBHEHHH




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3alIaHl/ll7l

2 1 1 4
C paclIMpeHHOM MaTpuLeil 1 A 1 3| cosmecTHa?
1 20 1:4

KonTpoJbHas padora no reme «BekropHas aaregpa»
BAPUAHT Nel

I. Jauei yernipe Bextopa: a ={4,5,2}; b ={3,01}; ¢ ={-14,2}; d= {5,7,8}.
1.Jlokasats, 4to BekTopsl A,D,C 0GpasyioT 6a3uc H HAHTH PasIokKeHHe BEKTOPA d B sToM Gasuce.

2. Haiiti KocuHyc yriia Mesxy Bektopamu d u D .

3. Haiitu mymny Bextopa § = a + 2b+3¢.

1. Jans! verwipe Touxn: A(1;3;0), B(4;12), C(3;0;1), D(—4;3,5).

4. Haiitu 066éM upamuasl ABCD  u imny BeicoTst , onmymensoit us sepmnbl D na rpans ABC .

_— _—

5. Haitru ipoexmio Bektopa AB  na ock BexTopa CD .

—_— — —

6. Haiitu koopauHAThI BEKTOpa [(BC + AB),CB] .
I1l. TlapaiesorpaMy nocrpoen na sexropax a = p+4q, b = %(r) —q), rze |f)| =4, |q| =2, (p"g) = g

Onpenenuts: a) KOCHHYC TYIIOTO yIrila MEKAY AHAroHaasiMK; O) JUIMHY BBICOTHI, OMYIIEHHON Ha CTOPOH

KonrpoabHasi paGora no teMe «AHAJIMTHYECKAS Te€OMeTPHs»
BAPHUAHT Nel

1. OnpenenuTh NpU KAKUX 3HAUCHUAX @ TpsMast

(a+2)x + (a>-9)y + 3a? - 8a + 5 =0 mnapawiensaa ocu OX.
2. CocTaBuUTh ypaBHEHHS NPSAMbIX, MAPAUICTBHBIX TPSIMO#

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

CocraBuTh YpaBHEHHUE BBICOTHI M3 BEPIUIMHBI A U ypaBHEHHE MeHaHbl U3 BepiunHbl C.




OneHovHble MEPONIPUSITUS

l'lpuMele THIIOBBIX KOHTPOJbHBIX 3allaHl/ll7l

/ 2 2
3 i 1+X 6X° +2X

4. TIpuBeCTH K KAHOHMYECKOMY BMJLy, Ha3BaTh U IIOCTPOHMTH
kpuBble: a) 16x? + 25y° + 32x - 100y - 284 = 0;
0) 2 -4y-20x+24=0.

5. W3 o0wmux ypaBHeHuit mpsimoii : 2X+y—-3z2-9=0,
-2x+  3z+4=0

MOTY4NTHh KAHOHMYECKHE | MapaMETPUUECKOEe YPAaBHEHUS IPSIMOIL.

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

7. HOCTpOI/ITI) TCJI0, OTPAHUYCHHOC TOBEPXHOCTAMU

x2 =1z,
X+y=2,
y>0,z>0.

KountposbHas pa6ora nmo teme «BBeieHue B aHAJIM3»

I. Boiyucaums npedewl

2 _
1. lim v —4n. 2. lim

m+w$bn3+l’ N—o0 n-1 '

lim ——; 4. lim
x—1 2X

. \/x2—3—1_ x2
lim —

5. ; 6. lim—;
x—>2 X—2 x—>01—CosX
! ,
7 "m(x+2j x . 8. lim In(x +2)—In2;
x—o\ X—1 x—0 X2




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3allaHl/ll7l

2X X i _
0. lim&_=% - 10. IimM.
x—0 X X2 ~[2X — 2

I1. Onpeaesuts nopsiaok 6. m. ou(x) mpn X —> 0 ornocureasno x:

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

I11. HaiiTin Touku pa3psiBa GyHKINH, YKa3aTh UX xapakrtep. [loctpouts rpaduk GpyHKIHUHM B OKPECTHOCTH TOYEK
pa3pbiBa:

0, ecnu X <0, 1
2 21—X 1
1. f(X)=<x",ecmu 0<x<l, 2.y= 1 , 3.y = e
X —_
X+ 2, ecnu X 2 1. 101X

Kourtpoabnas padora
no reMe «JAuddepennuanbuoe ucunciaenue GyHKIUM OTHOTO NePeMEeHHOTI0)
BAPUAHT Nel

. HaiiTu npousBo/iHbIE CIeAYOUIUX GYHKIHH:

ctg(\ﬁ)
1.y = (05X 1 3x)2; 2. 3% +3Y =x-2y; 3 y=(tg2x) 2

d%y
I1. Haiitu BTOpYIO IPOU3BOIHYIO —
X
X2 X = cos(t/2), _
1Ly= , 2. i 3. y=sin(x-y)
x2 _1 y =t -sint.
I11. . Ioxp3ysce npaBuiom Jlonurans HAWTH IPeIEIBI:
7tX
) X2 1 ) ) COS—
L lim|=——-——| 2 lim (sihmx) 2

x—1 Xx—=1 Inx X—>1-0




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3alIaHl/ll7l

1

IV Ilposectu nonuoe uccienosanue Gpynxuun Y = X€ X HOCTPOUTH € rpaduk




OneHovHble MEPONIPUSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3a1aHUI

NJs.

IIpuMmep BapHWaHTa MHIWBHUAYAJbHBIX 3aJaHUM.

Nuneinan anreGpa

1. BuHMHCINTL ONperernTenn

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 nposepry
1 2 2 1 11 —15
2 1 -2]-X= 2 —8 3
2 -3 1 NS 0
3. PemnTh cHCTeMEl TUHEHHEIX YPaBHeHM:
a) meronom Kpamepa, b} maTpHYHEIM MeTODOM
3z + 4y — 22 =26 z+Hy— z= 5
a) r— y+3z=-2 b 3z +B8y+z= T
3r — 3y + Hz = -2 dzr — Gy +z= 10
4. Pemnrte cucremsl MeTonom Maycca
Ta —3r; +dxzy = -5
. T —2r; +3zy, = —4
Y Bz, 425 hry = 12
dxy +3xy —hxy = 5
r; +3re +5zy —dry = 1
1 +3re 2z —2xy 4z, = —1
bl I —2:1"_» +;I!3 —ir4 —In = 3
xy —drs +wy +Eg Ty = 3
# +2r: @y —oq +Ip = —1
Ty e —r; +ry =10
& Ty —&: +Ez —xy =10
’ 3, +we —rz 4+xy =10
3y —ms Hzy —xzy =10

5. Haijtru coficTReHAREe 3HAYEHNA M COOCTBEHHLIE BEKTOPE MaTPHIL.

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

AxanuTuyeckan FeOMETPHA Ha NNOCKOCTH

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

b) nepuespukyaapo npaMoi




OneHovHble MEPONIPUSITUS

le/lMele THIIOBBIX KOHTPOJbHBIX 3aIlaHl/ll7l




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3all‘¢lHl/ll7l

TectupoBanue —
HE3aBUCHUMBIN
koHTpoas [JOKO (PT1
u PT2)

Bomnpocsr:
1. C nomomnipto 351eMEHTapHbIX TPe0Opa30BaHUil paCIIUPEHHAs MaTPULIa CUCTEMbI JIMHEHHBIX

1 -1 2 0110
ypasuennii npusenenakuny |0 O O O O | 1 | Bebepure Bepusle yTBepikacHus, ecmu A —

01 02010

OCHOBHAasd MaTpulia CUCTCMEI, A — paciiupCHHad MaTpula CUCTCMBbI.

1. rang(A) =2

2. rang(A)=3

3. rang(A)=2

4. rang(A)=3

5. cucTeMa COBMeECTHA
6. cucTeMa HECOBMECTHA

2. Boicora tpeyronsauka ABC , onymennas us Bepmuner C , ecmn A(3;1;2), B(5;—3;6),
C(3;O;4) paBHa

3. Paccrosinue mexy hokycamu smmnca 95X +9y> —30X+18Y +9=0 paswo

X=9t+1,
4. Kocunyc 0CTporo yria Mexay npsmpivua X+4 _y-1_z+5 y paBeH
_ _ y =6t,
10 2 11
z=3-2t
5. YcTaHOBHTE COOTBETCTBHE MeXTy (yHKIMeH U e€ nuddepeHnuaiom
GyHKIHS MIPOU3BOIHAS
y =3/sin x dy = COS X dx
3sin® x
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y =+/sinx dv = G§X dx
2-/sin x
y= 1 dy = COS X dx
Asin x 24/sin® x
y = 1 dy = — COSX
sinx 33sin* x
COS X
dy = ———dx
y 23/sin x
1
dy = ———dx
y 2-/sin x

1+x°
I 3
. X 1
6. OnpeenuTe MOPSIIOK MaJIOCTH OECKOHEYHO MaJlo YHKIIMM ————~ OTHOCHTEIBHO — IIpH X —
X

X
o0
K= .
7. OyHKIMA y =6X-e7>* yObIBaeT I 3HAYEHMUIT X
1'X e (-o;1/2)
2.

X € (1/2;4x)
3. xe (—o0;-1/2) U (1/ 2;+0)
4. xe(-1/2;+x)

S xe(1/2:0).

HuddepernrpoBanHbl
1 3a4er

e Uro takoe onpenenurens? [Ipu kakux npeoOpa3oBaHUsMX BEIMYWHA ONPEACTUTEIST HE MEHSICTCSI
e B kakux ciyuasx onpeaenuTens paBeH Hyo? YTo ciieyeT U3 paBeHCTBa ONpeeuTeNs HyIo?
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Haiite ompeneneHne MuUHOpa M aNreOpandecKoro OIMOJIHEHHS D3JEMEHTa OIpeaeTuTeNs.
CdhopmynupyiiTe IpaBUIIO BEIYUCICHHS OMPEASTUTES.

Kak ocymecTBistoTcs IMHEHHBIE ONlepalluy HaJl MaTpuamMmu?

Kak nepemuoxarorcs n18e Matpuiibl? CBoicTBa MPOU3BEICHHS MAaTPHLI.

KaxoBa cxema Haxo)xJeHUs] 0OpaTHON MaTpHUIlbI?

JaiiTe onpezaeneHus] pelieHs] CUCTEMbl TMHEHHBIX anreOpandeckux ypaBHeHuH. Pacmmdpyiite
MOHSITHS «COBMECTHAS», KHECOBMECTHAS», «ONpPEACIEHHAS», «HEONPENEIEHHAN» CUCTEMBI.
Harmmmae popmyet Kpamepa. B kakom citydae OHU IPUMEHUMEBI?

Yto HazbiBaeTcs panroM Marpuiibl? Kak oH Haxoautcs?

Chopmymupyiite Teopemy Kpornekepa — Karemm.

IIpy Kakux YCIOBHMSX CHCTEMa JHMHEHHBIX aiareOpandeckux YpaBHEHHH HMEEeT MHOKECTBO
pemenuii? Korna ona umeer eAMHCTBEHHOE pelieHue?

Onumute Meton ["aycca pemeHus CHCTEM JTMHEHHBIX ypaBHEHHH.

Kakue Hen3BeCTHBIC HAa3bIBAIOTCS CBOOOIHBIMH, a KaKre Oa3MCHBIMM ?

Kakne ocobeHHOCTH pemieHHs] OAHOPOAHBIX CHCTEM JIMHEHHBIX anreOpandecKnx ypaBHeHHH Bbl
3Haere?

Kak cTpoutcs pyHmameHTanbHas cuctemMa peeHui?

Kak BBIMOSTHSAIOTCS TUHEHHBIE onepaliui HaJ BekTopamu? KakoBbI cBOMCTBa 3TUX oneparuii?
Kakue BekTopa Ha3pIBatoTCs JTUHEHHO 3aBUCHMBIMH, @ KaKHe JIMHEHHO HE3aBUCUMBIMU?

Uro takoe 6azuc? Kakue BekTopa 00pa3yroT 0a3uc Ha INIOCKOCTH U B IIPOCTPAHCTRE?

Kakoii 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

Uro Takoe KOOpAWHATHI BEKTOpa?

Uto Ha3BIBacTCS CKAIAPHBIM MpoM3BeAcHHEM BeKTOpoB? KakoBwl ero cpoiictBa? Jlns perneHus
KaKMX 3aJa4 1 KaK OHO MOKET OBITh UCTIONB30BaHO?

Uro Ha3bpIBaeTcd BEKTOPHBIM Ipou3BeaeHUEM BekTOopoB? KakoBel ero coicrBa? [y pemieHus
KaKMX 3aJa4 ¥ KaK OHO MOJKET ObITh UCIIOJIb30BaHO?

Uro Ha3BIBaeTCS CMEUIAHHBIM Mpon3BeneHueM BekTopoB? KakoBbl ero croiicta? s pemeHus
KaKHX 3aj]a4 ¥ KaKk OHO MOXKET OBITh MCIIOJIb30BaHO?

3anumuTe B BEKTOPHOW U KOOPAWHATHOU (hopMax yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTH
1 KOMIJIAHAPHOCTH BEKTOPOB.

[psimast TuHMS HA TUIOCKOCTH, €€ o0l1iee ypaBHEHHUE

JlaiiTe MOHATHE HOPMANBbHOTO W HANPABISIOIIETO0 BEKTOPOB MPSIMOH Ha IIOCKOCTH, YTIOBOTO
KoadduuenTa.

3anumuTe pasIUYHbIE BUABI NPSIMOM W yKaXHT€ TIE€OMETPUUYECKHH CMBICT IapaMeTpoB
YpaBHEHUSI.




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJbHBIX 3all‘¢lHl/ll7l

3anummTe yCiIoBUS MapajIeNbHOCTH W MEPHEeHIUKYJISIPHOCTH MPSAMBIX HA IUIOCKOCTH B CIydae
Pa3IMYHBIX BUIOB YpaBHEHUH MPAMBIX.

Kak HaliTi Touky nepecedeHus NpsAMbIX Ha MIOCKOCTH?

Kak BeruncnseTcst paccTosiHie OT TOUKU J0 IPAMOI Ha IUIOCKOCTH?

Maiite onpeneneHne 3UIMICA U 3alMIIUTE €r0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpeneneHne THIEPOOIBI U 3aNUIIATE €€ KAHOHMUECKOE YpaBHEHHE

Haiite onpenenenue napadoiibl ¥ 3aMUIINTe e€ KAHOHUYECKOEe ypaBHEHUE

Uznoxure cxemy npuBeleHHs OOMIEr0 YpaBHEHUsI KPUBOW BTOPOrO MOPSIKA K KAHOHUYECKOMY
BHIY.

JlaiiTe moHATHE NOJAPHON CUCTEMBI KOOPAMHAT.

OnummmuTe MmapaMeTpUIeCcKHil crocod MOCTPOSHNUS JIMHUHA Ha TII0CKOCTH

[TmockocTh, €€ o0miee ypaBHEHHE

Kak omnpenensierca B3auMHOE pacroiOKEHUE MJIOCKOCTEeH? 3aluIluTe YCIO0BUS MapauieIbHOCTH
Y TIepIEHINKYIISIPHOCTH TUIOCKOCTEH.

Kak BeramcnsieTcst paccTosiHiE OT TOYKH J0 TUIOCKOCTH?

3anumuTe paszIUYHBIe BHIBl YPaBHEHHH TMPSIMOH B TPOCTPAHCTBE W IMOSICHATE CMBICT
MapaMeTpoB, BXOAAIIUX B ypaBHEHUS.

Wznoxute cxemy npuBeaeHHs OOLINX YpaBHEHUH MPSIMON K KAHOHUYECKOMY BHUILY.

Kak onpenenuTs B3auMHOE PacIoioKeHUE MPSAMBIX B IPOCTPAHCTBE?

Kak BeruncnseTcst paccTosiHie OT TOUKH J0 IPSIMOI B IpOCTpaHCTBE?

Kak onpenenuts B3auMHOE pacnoioykeHue NMPsIMON U MIIOCKOCTH?

Kak nmercs Touka nepecedeHrs IpsMoi 1 MI0CKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO MOPs/AKA U HAMIIUTE UX KAHOHUYECKHE YPaBHEHHUS.
ChopmynupyiiTe HOHSATHE Tpe/Iea YUCIOBOH MOCIEeI0BATEIILHOCTH

Cdhopmynupyiite mousTre npeena GyHKIUN OJHOM MePEeMEHHOM

Uro Takoe OJJHOCTOPOHHUE Mpeesbl PYHKIUH B TOUKE?

ChopmynupyiiTe MOHATHS OECKOHEYHO Masoil n 6eckoHewHo Oospmion pu X —> a by HKIHH

IIepBblil 1 BTOPOU 3aMedaTeIbHbIE IIPENEIIB

Kak cpaBHuBaroTcsi OeckOoHEYHO Maiyible BeNMUMHBI? UTO Takoe OTHOCHTENBHBIA MOPSIOK
Manoctu?

Kakne OeckoHeuHO Manble  Has3bIBalOTCA  3KBUBaJeHTHbIMH?  IlpuBeante  mpumepsl
9KBHMBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kaxumu cBoiictBamu 001a1a10T GyHKIMA, HETIPEPHIBHBIE HA 3aMKHYTOM ITPOMEXYTKE?

UTo mOHUMAIOT MO TOYKOi pa3psiBa ¢pyHkmn? Kakue pa3pbIBbI pa3indaroT?

Kak cBsi3aHbl TOHATHS HEIPEPHIBHOCTH U AU HEpEeHITUPYEMOCTH QYHKINN B TOUKe?
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e 3anummre npaBuia 1uddepeHInpoBaHUS 00PaTHON U CIOKHON (QYHKITHI.

e Sanmmmure npaBwia audQepeHIUpoBaHus HESIBHO 3aaHHOW (QyHKIMM W (YHKIWH, 3aJaHHOM
MapaMeTpUUYECKH.

e Uro takoe nuddepennman pynxaun? KakoB ero reomMeTpudeckuii cMbIci?

o  Kakumu cBOWCTBaMH 00Ja1aI0T AU PepeHIIupyeMble GYHKITHNA?

o Kak Haxoaarcs muddepeHnnasl ¥ MPOU3BOIHbIE BRICIIUX TOPIIKOB?

e  ®opwmyna Teinopa

e Uro Ttakoe Touka sKcTpemyMa pyHkiuu? Kakue Touku skcTpemyma ObIBaroT?

e HeoOxoanmoe ycinoBHe CyIIeCTBOBaHMs SKCTpeMyMa uisi AuddepeHIupyeMoi pyHKIHN

e JlocTaTo4HbIE YCIIOBUS CYIIECTBOBaHMS SKCTpEMyMa

e (Cxema UCClieIOBaHUs Ha DKCTPEMYM (PYHKIIMU OJHOTO MEPEMEHHOTO

e (xemMa HaxOXICHUS HauWOOJBIIETO ¥ HAWUMEHBIIEro 3Ha4YeHWs (QYHKUUH Ha 3aMKHYTOM
MIPOMEXKYTKE.

e JlaiiTe onpeieNieHre BHIMTYKJIOCTH U BOTHYTOCTH KPUBOM Ha MPOMEKYTKE.

e Kakwne Touky Ha3BIBAIOTCS TOUYKAMH Iepernda’?

e U0 Ha3pIBaeTCsA acUMITOTON rpaduka GyHKIMH? Kakue aCHMIITOTH pa3IuJaroT?

e B uem cocroutr npaBuio Jlomutansa? [ packpbITUs KakuX HEONpPEAeNEHHOCTEH OHO
TIPUMEHSETCS?

5. MeTtoanueckne yKa3aHus Mo mpoieaype oleHuBaHus

OneHo4HbIe MEPONIPUSITUS

IIpouenypa npoBeaeHusi OLEHOYHOI0 MEPONPHSITHS H HEOOXOAMMbIe METOAHYECKHE YKA3AHHUS

1.

KonTponbhas pabora

B cemecTpe cTyOeHTHI BBINOJHSIOT S5 KOHTPOJIBHBIX PabOT, COIep)KaHHE KOTOPBIX OXBAaThIBAET BCE PAa3lIEJIBL.
Kaxxgomy cTyneHnTty BbinaeTcst cBoii BapuaHT. KOHTponbHBIE pabOTHI TPOBOAATCS B YAChl MPAKTUYECKHUX 3aHATHH. 3a
KaXIyI0 KOHTPOJBHYI0O pPa0OTy MaKCHUMallbHBIH Oajul ompenensercs B COOTBETCTBHE C PEUTHHT-TUIAHOM
JUCLUIUIVHBL.

Kputepun oueHKu 3a1aHUA:

banner 3a KOHTPOJIbHYIO pa60Ty NOJIy4aroTCsA YMHOXCHHUEM MaKCUMAJIbHOT'O 63.]'[.]'[3, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBECTCTBHC C peﬁTHHF- I[IJIAaHOM, Ha JOJIIO BEPHO BBIITOJIHEHHBIX 3a,I[aHPII>i.

VI3

B cemectpe cTynenTs! BemoHSIOT 7 M /13 110 BCceM paszpenaM mporpaMMbl JUCITUIUTHHEL. Y KaKIOTO CTYICHTa B
rpytre cBoit Bapuant U/13, Homep BapruaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYJIEHTA B CHUCOYHOM COCTaBe
TPYNIBL.
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W3 pa3melnieHsl B 3J€KTPOHHOM Kypce M0 AUCLUIUINHE.

Pemenne KaXXJ01ro0 3aJaHusd JOJKHO OBITh HO,HpO6HBIM, C BKJIFOYCHUCM ITPOMCIKYTOYHBIX paC‘IéTOB, paCC}’)K,Z[CHI/If/’I,
MOSICHEHHH, C YKA3aHUEM HCIIOJIL30BAHHBIX METOIOB U (GopMyIl. 3aJaHUE BBICHIIACTCS OTACIBHBIM (hariiioM,
ykaspiBaetcss ®PUO, rpynna.

Kpurtepuu ouneHuBanus

3aIlaHI/I€ CUUTACTCA 3a4TCHHBIM, €CJIN BBIIIOJIHCHO 60.]'[66 ITOJIOBUHBI 3aﬂaHHﬁ

Ecnu 3aanne He 3a4TeHO, pabOTa BO3BPAIIASTCS CTYICHTY Ha TOPa0OTKY.

CTy,Z[eHTBI MOTYT UCHIPABJISITL HCBCPHO PCHICHHBIC 3aIaHNA U CAaBaTh Ha MNOBTOPHYIO IIPOBCPKY. HpenonaBaTenL
MOZKET Y4YCCThb UCHIPABJICHUS U ,Z[O6aBI/ITL OaJbl K OpeaApIAynum

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJb [TOKO

B cemectpe crtymeHtsl mpoxomar asa pyOexsbix TectupoBanus (PT1 m PT2) Bo Bpems KoH(epeHI-Henenn B
cepelnHe M KOHIE TEKYIIEro CeMecTpa COIJIaCHO pacnucaHuio. PyOexnoe tectupoBanue (PT) mpoBomutcs B
KoMITbIOTepHOH (hopme B on-line pexxume. [IpomomkurensHOCTh TecTupoBanus — 90 munyT 0e3 mepepsiBa. OTCUET
BpeMEHH HAuyWHAETCSI C MOMEHTAa BXoAa cTyaeHTa B Tect. MHCTpyKTax, NpeANIecTBYIOUIMHA TECTHPOBAHUIO, HE
BXOJUT B yKa3zaHHOe BpeMs. CTYAEHT MOXKET 3aKOHUUThH BHIMOJHEHHE TecTa 10 HCTeueHHsT OTBEAEHHOTO BPEMEHHU.
PT naueneHo Ha He3aBUCHMYIO OOBEKTMBHYIO OLICHKY 3HAaHMH, YMEHHH M BIaJCHHi, MOJYYEHHBIX CTyIEHTaMH 32
OIIpEeNICHHBIH IPOMEXYTOK 00yUYEeHHUSI.

Kaxxnpiii BapuaHT Oniieta MOJCTHPYETCs] KOMITBIOTEPOM M0 33/IaHHBIM pasjeniaM XuMHuH U conxepxut 20 3amaHuii.
CTyaeHThl BHOCST OTBETHI B KOMIIBIOTED, HO BCE pEICHHS M IOSICHEHUs] NpoBOAAT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BBIIACTCS MaTpHlla OTBETOB W CyMMapHbIil pedtuHr 3a TecT. OOcyxaeHue
PEe3yIbTATOB TECTUPOBAHUS MIPOBOJUTCS HA KOHCYJIBTAIINH.

Kputepun oneHKn 0JHOT0 3aiaHNsA:

® 32 Ka)K/10€ NPAaBUIIEHO BBITIOJIHEHHOE 33[aHNe BBICTABIISICTCS | TECTOBBIH O,
¢ 32 HENPaBHJIBHO BBHIIIOJIHEHHOE MJIM HEBBIIIOJIHEHHOE 3a/1aHne BbIcTaBisiercst 0 6aiios;
e I 3aJaHUi C BEIOOPOM HECKOJBKHX IMPABHIBHBIX OTBETOB, 33JaHHI HAa COOTBETCTBUE U YCTAHOBIICHHE
HIOCJIeIOBATEIbHOCTH TPEyCMOTPEHO YaCTHYHOE OLICHUBAHHE.
MaxkcuManbHbI CyMMapHBIi TecToBBIH Oat 3a kaxaoe PT cocraBnser 15 6aynios.
3a 2 wemenu mo PT crymeHTBI MOTyT O3HAaKOMHTCS C JAEMOHCTPAIlMOHHBIM BapUaHTOM OWIieTa, KOTOPBIH
pacmojaraeTcs Ha caiTte http:/exam.tpu.ru B pasgene «MeponmpusTHsS», W MOXKET OBITh BBIIOTHEH KaXKIbIM



http://exam.tpu.ru/
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CTYJEHTOM HEOTpaHUUEHHOE YHCIIO pa3.

Hns cmyodenmos, ne npoweowux PT 6 nepuod npogedenus mecmupo8anusi no YadCumenbHOU NPUYUHE,
npeodyCcMompena G03MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPbIUL HAZHAYAEMC s CpA3y NOCie KOHpepeHy-
Hedenu.

Ilpu pesynsmame pybescrnozo mecmupoganus 6 6annos u meuee, 0Oy4aAOWUMCA NPeOOCMABIsAemcs 6 nepuoo
meKyujeti npoMed*CYymouUHOU ammeCcmayuu 603MOACHOCMb noemopuo npotimu PT 6 pezepenviti Oenb, co2nacosanHulil
¢ biopo pacnucanuii TI1Y.

JuddepeHurpoBaHHbIi 3a4eT.

JuddepeHnnpoBaHHbIN 3a4eT OCYIIECTBISIECTCSA B COOTBETCTBUH ¢ [lonokeHneM o mpoBeeHUN
TEKYIIEro KOHTPOJIA U MpoMexKyTouHOU arrectanuu TITY. MToroBerit 6amn onpeaensieTcs CcyMMUPOBAaHHEM
0aJIJIOB 3a BCE OIICHOYHBIC MEPONPUSITHS TEKYIIETO CEMECTpa.
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