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1. Poap pucnuninnel «MaremaTnka 1» B popMHUPOBAHMH KOMIIETEHIIHII BHIYCKHHUKA:

OnemeHT Cemecr Cocrapasiioniue pe3yjabTaTOB 0CBOCHUS (1eCKPUNITOPHI KOMIIETEHIUM)

oOpazoBaresbH P Kon

Ol TIPOrpamMMeI HanmenoBanue

(wicummHa, KOMIIETEHIIH KOMIIETEHIHH Ko HanmenoBanue

MIPaKTHKa,
I'HMA)
CrocoGeH OCyIECTBIISTH YK(V)-1.B1 Brnaneer onbITOM NPUMEHEHHSA 3aKOHOB €CTECTBEHHBIX HayK 1
TOMCK, KPUTHHYECKHii aHAIH3 1 MaTeMaTH4eCKHX METOAOB U MOJENeH I peleHus 3a1a4
VKY)-1 cuHTe3 MHpOPMALHH, — TEOPETHUUECKOTO U NMPUKIIAJHOTO XapaKkrepa
TIPUMEHSITH CHCTEMHBII ITOIX0 ¥V)-1.v1 YMeer pemats 3a1a4l TEOPETUIECKOTO U MPHUKIIAJHOTO XapakTepa
AL PEIICHHUA TTOCTABIICHHBIX VK(V)-1.31 3Ha€eT 3aKOHBI €CTECTBEHHBIX HAYK ¥ MATEMATHYECKHUE METOIbI
3anad TEOPETHYECKOTO XapaKTepa
Bnaneer MaTeMaTHYeCKUM anmapaToM aiareOpbl 1

Croco6HOCTBIO IPHMEHATh UG GepeHITMaTbHOr0 HCYUCICHUS (YHKIIMN OJTHON MepeMeHHOMN JIIs

Maremarwuka 1 1 COOTBETCTBYIOIIHUI (hU3UKO- OIIK(Y)-2.B1 MIPOBEJCHUS TEOPETHUECKOTO UCCIEOBAHHA M MOJEIHMPOBAHNSA
MaTeMaTUYIECKUH aIlapar, (U3MYECKHUX U XMMHUYECKHUX MPOIIECCOB U SBICHHUH, a TAKXKe, JUIs
METO/BI aHAIN3a U peneHus MpoecCHOHAIBHBIX 33134

OIIK(Y)-2 MO/JICITMPOBAHHS, OIK(Y)-2.Y1 YMeeT npuMeHSITh U3y4eHHBIC METOIBI ATeOphl M aHAN3a IS

TEOPETHIECKOTO M : peLIeHNS CTAaHAAPTHBIX 33734
9KCIIEPUMCHTAIILHOTO 3HaeT OCHOBHBIE IOHATHS U TEOPEMBI TMHEHHON U BEKTOPHOU
HCCIICI0BaHNA TIPpH PCIICHNI OTTK(Y)-2.31 anreOpbl, aHATUTHYECKOW T€OMETPHUH, TEOPUH JIMHEHHBIX

npodeccHoHaNbHBIX 3314

[IEpEMEHHON

NIPOCTPaHCTB, AuddepeHnaIEHOro neuncaeHus GyHKIUM 0THOM

2. Iloka3arenn n METOJAbI OICHUBAHUSA

Il1anupyeMble pe3yJbTaThl 00yUeHHs 10 TUCHUILIHHE

Koa konTpoJsupyemoii

HaumeHnoBanue pasaeia

MeToabl OLlEHUBAHUS

Kon HaumeHoBaHue KOMIeTeHI[HH (MK ee JHCHUILIMHBI (oLeHOYHbIE MEPONPUSATHS)
4aCTH)
P11 | Bnageer l. Jluneiinas anre6pa | KonTtposbHas paboTa

OCHOBHBIMU TIOHATHSMH U METOJIAaMH JINHEWHOW anreOpsl, 2. BekTopnas NJ13.

aHAJIMTUYECKOH reomMeTpun u auddepeHraaIbHoro anre6pa TecTHPOBAHHE — HE3aBHCHMBIIA
ucuuciieHus QyHKIUU OJHOM epeMEeHHON VK(V)-1 3. AHAIMTHYECKAS KoHTpOIs LIOKO

OIIK(Y)-2 ) o
) reoMeTpus JudbdepeHnnpoBaHHbIN 3a4eT

4.BBenenue B aHaIU3
5. AuddepenunanpHoe
UCUHUCIeHNEe PYHKINU




OJIHOM MIEpEMEHHOM
P12 | Ymeer 1. Jluneitnas anreGpa Kontponbnas padota
BBIYMCIISITh  OTMPEJCIUTENN, BBIMOIHATh JCHCTBHS ¢ 2. BexropHas anre6pa U3.
MaTpUIlaMH, UCCIICAOBATh W PEIIaTh CUCTEMbI JTMHEHHBIX 3.AHanuTuueckas TectupoBanue — He3aBUCUMBIT
anreOpanvecKux ypaBHEHUI; MPOU3BOIUTE ACHCTBUS Hal reoMeTpust koHTpoiib [JOKO
BEKTOPaMH; reOMETPHYECKU u AHAIUTUYCCKH 4.BBeneHue B aHAIIN3 JuddepennmpoBaHHbIi 3a4eT
NPE/CTABIATh NPSAMYI0 M IUIOCKOCTB;,  YCTaHAaBIIMBAThH VK(Y)-1 5. luddepenunansuoe
B3aMMHOE pACIOJIOKEHUS HNPSIMBIX U IINIOCKOCTEH; OIIK(Y)-2 MCUHUCIIEHNE QYHKIUN
NPUBOAUTH OOIIME YPAaBHEHUS KPUBBIX M MOBEPXHOCTEH K OJIHOM IIepEeMECHHON
KaHOHMYECKOMY BHIY W CTPOUTH MX; HAXOIUTbH ITPEHEIIbI
(YHKIMI ¥ 9HUCIOBBIX MOCJIEIOBATEILHOCTEH; HAXOAHUTh
MIPOU3BOJTHEIE, HCCIIeI0BaTh GyHKIIH OJTHOTO
MEPEeMEHHOTO M CTPOUTh MX rpapuKu
P13 | 3Haer l. Jluneiinas anre6pa | KonTtposbHas paboTa
anrebpy MaTpHIl, METOIbI PEIICHHsS CHUCTEM JIHHCHHBIX 2. Bexropnas NJI3.
anreOpanvecKux ypaBHEHUI; METOIbI BEKTOPHOM anreOpsl; anredpa TecTupoBaHue — HE3ABUCUMBII
CBOWCTBA W YpaBHEHHS OCHOBHBIX TE€OMETPHYECKHX 3.AHanuTUYecKas koHTpoiib [JOKO
00pa3oB ; OCHOBHBIC TIIOJIOKEHHS TEOPHU MPEAETIOB; VK(Y)-1 reoMeTpus JudepeHuupoBanHbIi 3a4eT
MpaBwiia U MeTOABI AudPepeHpoBaHys PYHKIIUNA OTHOM OIIK(Y)-2 4.BBezieHne B aHam3
MEPEMEHHOM, CXEMY MOJIHOIO UCCIeN0BaHus GyHKIMK 5. Muddepenimansaoe
UCUHNCIIeHNE PYHKINU
OJHOM IEPEMEHHOU

3. HIxauaa oueHUBaAHUA

[opsimox opraHM3aly OLEHUBAHUS PE3YJIbTATOB OOYYCHHS B YHHBEPCHTETE PETIAMEHTHUPYETCS OTICIBHBIM JIOKAaJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OlLleHHBaHUS pe3ysbTaToB 00ydeHus B ToMcKOM noiuTexHudeckoM yHuBepcutere (Cucrema OleHMBaHUSA)» (B JEMCTBYIOIIEH pelaKiun).
Hcnonp3yercs 0aIIbHO-PEHTHHTOBAsI CHCTEMa OLIEHUBAHMS Pe3yIbTaToB 00yueHus. MToroBas ornenka (TpaJAuiuOHHAs U JIMTEpHAs ) IO BUIaM y4eOHOU



nesrenbHoCcTH (M3ydyenue nucuurind, Y UPC, HUPC, xypcoBoe mpoeKTUpOBaHKE, TPAKTUKH ) OTPEEISAETCS CYMMOM 0aJIJIOB IO pe3ybTaTaM TeKYIIEro
KOHTPOJIS M TPOMEKYTOUHOM aTTecTanuu (UTOroBasi peiTUHroBas oleHka - Makcumym 100 Gamnsos).

PacnpeﬂeneHHe OCHOBHBIX W OOIOJHUTCIBHBIX OamioB 3a OLCHOYHLIC MCPONPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘-IHOI\/JI aTTeCTainnun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

Pexomenayemast mkaya Jyisi OTJEIbHBIX OIICHOYHBIX MEPONPHITHI BXOJHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHS CooTBeTcTBHE
” OnpeneneHue OeHKH
3aJaHUusA TPAANIIHOHHOM OLICHKE
90%+100% «OT1anyHO» OTin4HOE MOHUMaHKE IpeaMeTa, BCeCTOPOHHHUE 3HAHUS, OTIIMYHBIE YMEHHS U BIIQJCHUE ONBITOM MPAaKTHUECKOH JAeITEeNbHOCTH,
HEOOXOMMBIE Pe3yNbTaThl 00y4YeHHs CHOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMUECTBOM OaIIOB, OJIM3KUM K MAaKCUMaJIbHOMY
70% - 89% «Xopo1o» JlocTaTo4HO NOJIHOE TIOHUMAaHHUe MPEeAMETa, XOPOIIUE 3HAHNSI, YMEHHSI U OTIBIT IPAKTHYECKOW JIEATEIbHOCTH, HEOOXOIUMbIE Pe3yJIbTaThl
O6y'~leHI/lﬂ C(l)Ole/IpOBaHI)I, Ka4y€CTBO HU OJJHOI'O U3 HUX HC OLICHCHO MHMHUMAJIbHBIM KOJIHYCCTBOM 0ajioB
55% - 69% «YmoBm.» [Tpremnemoe NOHMMaHKE TIPEIMETA, YAOBIETBOPUTEIbHBIEC 3HAHUS, YMEHHUS H OIIBIT IPAKTHUECKOH NEeSATENLHOCTH, HEOOXOANMBIE PE3YIIBTAThI
00ydeHust chOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAIbHBIM KOJIMYECTBOM 0alioB
0% - 54% «Heynosi.» PesynbpraTsl 00y4deHHs] HE COOTBETCTBYIOT MHHIUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM
[kana qyis OLIEHOYHBIX MeponpusATHil 1 AuddepeHrpoBaHHOTO 3a4eTa
Crenenn
C(PO
¢opmupoBaHHOCTH Bamn COOTBeTC”fBl/le Onpenenenue onewin
pe3yJbTaToB TPaANLUOHHOI OLeHKe
00yueHust
90% + 100% | 90+ 100 «OTIMIHO» OTnryHOE MOHMMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHbBIC YMEHHS M BJIaJICHUE OITBITOM IPAKTUYECKOH JIESTEeILHOCTH,
HE00XOAUMBIC PE3yNIbTaThl 00y4eHHUsI cPOPMUPOBAHBI, HX KAUYECTBO OLIEHEHO KOJIHMYECTBOM OaIIOB, OJM3KHUM K MaKCHMAJIEHOMY
70% +89% 70 +89 «Xopomo» JlocTaTo4HO NOJTHOE TIOHWMAaHUE MPEeAMETa, XOPOIINe 3HAHNSI, YMEHHS U OTIBIT IPAaKTHYECKON e TeIbHOCTH, HEOOXOIMMbIe
pe3ysbTaTbl 00y4eHust ChOPMUPOBAHBI, KAYECTBO HHU OJJHOTO U3 HUX HE OLEHEHO MHUHHUMAIEHBIM KOJIMYECTBOM 0aJllIOB
55% + 69% 55+69 «Y 1oBIL» [Ipuemiemoe moOHNMaHKE MPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MPAKTHYECKON AEATENIFHOCTH, HEO0X0AUMBIE
PE3YIbTAThI O6y’{eHl/IH Cq)OpMI/lpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYCCTBOM 6ann013
55%+100% | 55-+100 «3a4yTeHo» PesynbpraTsl 00y4eHHUs] COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM
0% + 54% 0-+54 «Heynosi.»/ PesynbraTsl 00yueHHsI HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM
«He 3aureHo»




4. IlepeyeHb THNOBBIX 33/1aHUI

OueHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBLIX KOHTPOJIBHBIX 32IaHUI

KonTponsHas pabora

KonTpoabsnas pabora «/Iuneitnas anredpa»
BAPUAHT Nel

2 4 -3 1

1. JTan onpeaenuTenb _3% 21 2 é .

0 -1 13

a) 3anummTe pa3iokKeHHE TaHHOTO OMPENEeTUTENS 10 YeTBEPTOMY CTOIOIY;
0) BEIYUCITUTE OTIPEIEIIUTEINb, IIOYIUB IPEABAPUTEIHHO HYJIN B KAKOW — JTHOO0 CTPOKE MM CTOJIOIIE.

xX+2y—-z=-1,
2. Petmuth cucTeMy YpaBHEHHI METOJIOM OOPATHON MaTPHUIIBL: 3y—z=1,
x+4y+z=>5.

3HaueHue X BBIUMCIIHTH Takke MeTojoM Kpamepa.
3. UccnenoBarh cucTeMy Ha COBMECTHOCTh M PELIUTH MeTosioM ['aycca

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

4. [lTana cucreMa OAHOPOHBIX JTUHEHHBIX ypaBHECHUI

a) JlokaxwuTe, 9TO CHCTEMa UMEET HETPUBUAIILHBIC PEIICHMS
0) Haifmute oOriee penieHne CUCTEMET,
6) HalaKuTe QDYyHIAMEHTAIBHYIO CUCTEMY PEIICHHH.

. HpI/I KaKUX 3HAYCHHUAX MapaMeTpa /1 CHCTEMa JIMHCHHBIX ypaBHeHI/Iﬁ

2 1 1 : 4
C pacIIMpeHHON MaTpHIei 1 A 1 : 3 | coBmecrHa?
1 21 14

KonTpoabnast padora no teme «BexkropHas anredpa»
BAPHUAHT Nel




OneHoYHbIe MEPONIPUSITHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

I. laubl yeThipe BekTOpa: d = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};a7 ={5,7,8}.
1.Jloka3atk, 9TO BEKTOPBI d ,[; ,C 00pa3yroT 6a3uc U HANTH Pa3IOKEHHE BEKTOpa d B ToM Gasuce.
2. HaiiT KocHHYC yTiia MKy BeKTopaMu d M b.
3. Haiitu jumny Bektopa g = d + 2b +3¢ .
II. dansl verbipe Toukn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).
4. Haittu 06béM mupamuasl ABCD u puny BbICOTHI , OnynieHHo# u3 Bepimnbl D na rpans ABC .

—_ —_

5. Haiitu npoexmmio Bektopa AB Ha ock Bextopa CD .

6. Haiitn KoOpaMHATBI BEKTOpA [(B—C: + E),&] :

l=2.(p"9) =

OmnpenenuTh: a) KOCHHYC TYTIOTO yIila MEXAY JUAaroHAISIMK; ©O) IUIMHY BBICOTHI, OIYIIEHHOW Ha CTOPOH
KonTponbHas pa6oTa no teMe «AHAJTUTHYECKAS] TeOMETPHUS»
BAPUAHT Nel

T T . -
III. TMapajnienorpaMM NoCTPoeH Ha BeKTopax d = p+4q, b = E(p -q), rae |p| =4,

1. OmpenenuTs MpH KaKUX 3HAYCHUAX @ TpsAMast
(a+2)x + (a*-9)y + 3a’ - 8a+ 5 =0 mapamnensna ocu OX.
2. CocTaBHUTH ypaBHEHUS NMPSIMBIX, TAPAJUIETBHBIX MPSMON
3x -4y - 10 = 0 v oTcTOSIIIUX OT HEE HA pacCTosiHUE d=3
3. Jlanbl BepimuHbl Tpeyronbuuka A(2,6), B(4,-2), C(-2,-6).
CocTaBUTh YpaBHCHHEC BbICOTHI U3 BEPIIUHBI An YpaBHCHUC ME€AHAaHbI U3 BEPIIUHBI C.

4. TlpuBecTH K KAHOHMYECKOMY BHY, Ha3BaTh U OCTPOUTH
kpuBbie:  a) 16x? + 257 + 32x - 100y - 284 = 0;
0) Yy -4y-20x+24=0.
5. U3 obmux ypaBHeHu# npsimot : 2x +y—3z—9=10,
2x+ 3z+4=0
HOJIyYUTh KAHOHUYECKUE U [TapaMeTPUUECKOe YpaBHEHHS MPSMOM.

6. Haiitu npoexmuio Touku A4(1,2,0) Ha MI0CKOCTH
8x+6y+8z-25=0.
7. IlocTpouTh Ten0, OrpaHUUEHHOE MTOBEPXHOCTIMHU
=z
x+y=2,
y20,z20.
KonTpoabsHasi padora mo Teme «BBegeHune B aHAIM3»

T

3




I. Boiuucaums npedesbl

1 1 1 1
4 2ats
1. lim Y277, 2. lim ;
N—>00 3112713_1_1 n—>0 n—1
\/l+x2 6x2+2x
3. lim 4 4, lim 222X,
x—l  2x x>0 3x2 +1
Cxo2 x=2 " x0l—cosx
x’+1 5
. +2) x . In(x*+2)—In2
7. lim |~ j o 8. lim ;
x—)oo(X—l x—0 $2
2x X :
— . sin(2—x
9. lim&——%; 10. 11mM.
x—0 X x—2 A2x =2

II. Onpenenauts nopsiaok 6. M. o(x) mpu X —> 0 ornocuTennHo x:
1. a(x) =In(1+3/x*-tgx), 2. a(x)=+2x+1-1.

II1. HaiiTu TouKku pa3psiBa GyHKIUM, YKa3aTh UX Xapakrep. [loctpouTth rpaguk pyHKUMH B OKPECTHOCTH TOYEK Pa3pbiBa:

0, ecau x <0, e
2 7l—x 1
l. f(x)=<x",ecu0<x<l, 2. y=

L 3y
x+2,eciu x >1.

o -4
1+21-x
KonTtpoabsnast padora

no teme «JAuddepenunaibHoe ucuncjaeHre PyHKIHH OJHOTO IIEPEMEHHOI0»
BAPUAHT Nel

[. HaiiTu npousBoiHbIE CAEeAYIOIUX QYHKIIUMN:

Ctg(\/g)
1. y=(ecosx+3x)2; 2. 3x +3y =x—2y; 3. y=(tg2x) 2 ;
dzy.

II. HaiiTi BTOpy!0 NPOU3BOAHYI0 —— :

d?




Ol.leHO‘{Hl)le MEpPONpUATHS le/lMele THIIOBBIX KOHTPOJBbHBIX 321}13Hl/"7[

2 x =cos(t/2), )
Ly=———m, 2 . 3. y=sin(x—y)
¥2 y=t—sint.
III. . [Tonb3ysich npaBuiioM JlonuTaiis HAUTH PEAEIIBL:
X
. 2 1 cos—
1. lim -— 2. lim (sinmx) 2
x>l x—1 Inx x—=>1-0
1

IV Tlposectu nonHoe ucciaenosanne QyHKmu ) = X€ * u nocrpouts eé rpadux




WJ13.

IIpuMep BapuaHTa MHIUBUIYAJIbHBIX 3aJaHUN.

Juneinan anreGpa

AHanHTHUECKaA FeOMETPHA HA NAOCKACTH

1. BuuucanTs onpenenuTens

123 1 2 7 324
L1 0 -1 2 011
@ g2 4 -2 Bla 213
a0 1 -1 3 -29 1

2. Haitrn marpuny X ns ypastenns. Chenars nposepiy

1 2 2 1 11 —15

2 1 —2}]-X= 2 -8 3

2 -2 1 1 T )

3. PemnTh cHCTeMEl MNHEAHEX ¥ PDARHEHHH
a) meronom Kpaumepa, b) smaTpuunLIM MeTomoM

3T+ dy — 22 = 26 z 4 5y — 5
a) T— y+3z=-2 b) dz+8y+z=7T7
dr — 3y + dz —By+=z=10

4. Peututs cucressr setonom Maycca

—3dzrg +4dry = —5
—2z3 +3z, = —4
2 —5z, = 12
—bz3 = b
) +3re +hxy —dry = 1
Ty +3re +2ry —2ry -1
by EN 2 txy  —my 3
&1 s +xz  t@a 3
b y ry —g -1
Ty
Lt
<) 3z, 4wy —x3 4Ty =
3z, —re Azy —xy =0

5. HafiTu coScTBennne 3HAYCHNA H COBCTEEHHLIE BEKTOPE MaTPUIL.

by B=1]1 2 1
-2 T )

475) 4 -3 -3
11 2

a} A:{

—-

CocTaBiTh ypasHeHUs IPAMBIX, IPOX/IIX epes Touky M(=T7;5):
a) napaiiensho npsyof 3z + 2y - 1 =0,
-1 y+4

b) nepnenuynapuo npauoi

¢) mog yraox 45" & npsoit

2. Mlanet sepuisn tpeyronsuuxa A(=1;3), B(2;5), C(0;6).
Cocrasurs: a) ypastierise ctopons AC,
b} ypasuenie meguan BM,

¢) ypassente ncorss CH i waiitu ee pansy.

s

Hane je npamste  ly:y =2z -1,

) TOUKY Hepeceuens IPAMAX,
b) kociiyc yria Mekzy npaMbiii,
€] cocTasTh ypasHerite GUCCEKTPUCH! TYIOTO VIl MEANY NPAMBIMIL.

4. TIpusecTi ypasHenita THHKH K KaHORHUCCKOMY BIAY I HOCTPONTS:

1) ¥ +4 y=1=0 2 2 +8r+y’—dy+1=0
3) y=0+2/TH It 4) r=8+8y-y

5) 950% — May+ 29" =10 6) «* =Sy +4*+1=0

5. c‘ﬂL'la,H!-I'[‘b YpaBHeHIEe ¥ NOCTPORTE JIHHUIO, KAXIad TOYKE KD‘J'UPU“ oau-
Hakono ypanena ot Toukn M(—2 1) 1 o7 npaoli 2 — 4 = 1),

8. TocrpouTs s, sajansie y B nonApHEX &

1 1

1
1)p=l+—= 2 p=——y 3 p=rF—
¢ sing 1-2cosp

7. TlocTpouth S, 5a/aH e TADIETDHECKIMH YpabHerA:

p=2cosp,
p=2sing,

AHanHTUYECKaR FeoMeTpUA B NPOCTPaHCTBE

1. Cocrasith ypaBHeHHe MIOCKOCTH, NPoXofsLled yepes Touky My(3; -2;4)
napaiensko AsyM Bektopay d = {6;1;-1}, dy = {3;2; -2} Haitru pac-
CTOSHIUE OT Hadalla KOOPIHHAT A0 ¥TO II0CKOCTH W ofbeM upasuin, o1-
cekaenoll 1I0CKOCTID 07 KOOPIMHATHOLD YIIIa.

2. W3 obuyx ypaskerui npsutoit

Se+dy+3:4+1=0
le-dy-2244=0

MONYUHTE ¢ KaHOHUUeCKue M NapaveTpiueckie ypasHenus. Onpepennts
PACCTOAHME OT HAYANA KOOPIAMHAT A0 NPAMOIL.

3. Hatitit Touky nepeceuerins it IOl MexIy piyoi

=243
y=1-2  wnnockocteio Jr — 6y +1dz = 0.
z=t+3

Cocrasuth ypasHeHie NPOCKLHH HaHHOM NPAMON Ha STY IIOCKOCT.

4. JlaHel BepUITHEL TPeYLOIbHOR THPaMHIEL
AL 45), B(—5-5%2), C(-%-6-3), D(-221).

Cocranuth ypa rpati ABC u yp sricora DH,

Ha 5Ty rpab. Haitri obser nupadiel.

5. Mocrpoits nosepxHocTH

yyt=

P2ry=2
) Y J'=Uy y=0

(>0, y>0)




OneHoYHbIe MEPONIPUSITHS

le/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

TectupoBanue —
HE3aBUCHUMBIN
koHTpoJib [JOKO (PT1
u PT2)

Bomnpocstr:
1. C nmoMo1ipio 2IeMEHTapHBIX MPeoOpa30BaHU pacIIMPEHHAs MaTPUIIa CHCTEMBI JIMHEHHBIX YPaBHCHHIN

1 -1 20110

npusenenakBuxy [0 O 0 O O | 1 | BeiGepure BepHble yTBEpKIEHUS, €CITH A — OCHOBHAs MATpPHIIA
0O 1 02 010

CUCTEMBI, A- pacuMpeHHas MaTPHIIA CHCTEMBL.

1. rang(A) =2

2. mng(;l) =3

3. rang(A)=2

4. rang(A) =3

5. cucTeMa COBMECTHA

6. cuCTeMa HECOBMECTHA

2. Bricora tpeyronsauka ABC, onymennas uz epummnsl C, ecmn A(3;1,2), B(5;-3;6), (C(3;0;4)

paBHa

3. Paccrosiue Mexy (OKycamu 3JUTHIICA 5% 495" =30x+18y+9=0 PaBHO

x=9t+1,
4. KocuHyc 0CTpOro yria Mexay mpameimu *+4 _y-1_z+5 y paBeH
y=06t,
10 -2 -11
z=3-2¢t
5. YcraHoBuTe COOTBETCTBHE MEXY QyHKIMEH U e€ nuddeperunanom
byHKIUA MPOU3BOIHAS
y =<3/sinx _ cosx
dy = ————dx
3:/sin’® x
y:«/sinx _ Cosx
dy =— = dx
2+/sinx
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1 dy=— cosx .
vsin x 2+/sin’ x
1 gy __SOSX
y_iﬁﬁnx )L__3ﬁﬁn4x *

CcoSX
dy =———dx
23/sin x
1

=———=dx

adv =
7 2+/sin x

1+x

3
: x’ 1
6. OmnpeenuTe MOPSIOK MAIOCTH OECKOHEYHO MAJION PyHKIMA —— 2 OTHOCHUTEIHHO — IPH X — 0O
X

X
K= .
7. OyHKUMSA = 6x - ¢ >* YOBIBACT AJId 3HAYCHUH X
l‘xe (—o0;1/2)
2. re(l/24)
3. xe(—wo;—1/2)U(1/2;+0)
4. xe(=1/2;+0)
S xe(1/2:0).
HuddepennmpoBannpiii | ® Uro Takoe onpeaenurens? [Ipu Kakux npeoOpa3oBaHUsAX BETUYHHA OMPEACIUTEINS HE MEHSIETCS
3a4€T e B kakux ClIydadx OompeAcIMTC/Ib paBCH HYJ'I}O? Yro CJICOAYCT U3 PaBCHCTBA OIMPCACTIUTCIIA HyHIO?

e JlaiiTe ompeneNeHWEe MHHOpPA W alreOpandecKoro JOIOJIHEHHWsS 3jieMeHTa omnpenenurens. ChopMmynupyite mnpaBuio
BBIUMCIICHUS OTIPEACTUTEIIS.

e Kak ocymiecTBISIOTCS JIMHEHHBIE ONEpaliy HaJl MAaTpUIIaMu?

e Kaxk nepemHokaroTcs 18e MaTpuipl? CBOMCTBA MPOU3BEICHUS MAaTPULI.

e KakoBa cxeMa HaxOXJeHHs 00paTHON MAaTPHIIBI?
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e JlaliTe ompeneneHus perieHUs] CUCTEMBI IMHEHHBIX anreOpanveckuX ypaBHEHUH. PacmmdpyliTe MOHATHS «COBMECTHAS,
«HECOBMECTHas», «OIpeeIEHHAN, «HEONpeaeNEHHAas) CUCTEMBI.

e Hamumure hopmynsl Kpamepa. B xakom ciryyae OoHE IPUMEHUMBI?

¢ Yro HazpIBaeTca paHroMm MaTpuiel? Kak oH HaxoguTcs?

o Cdhopmymupyiite Teopemy Kponekepa — Kanemmu.

e [lpu KakuX yCIOBMAX CHUCTeMa JIMHEHHBIX aireOpanuecKux ypaBHEHHMH HMMeeT MHO)KecTBO peuieHnid? Korma ona mmeer
€MHCTBEHHOE pelcHue?

Onumute Meto ['aycca peteHus: CUCTEM JIMHEUHBIX YpaBHEHUM.

Kakue Hen3BecTHbIE Ha3BIBAIOTCS CBOOOTHBIMH, a KaKre 0a3uCHBIMU?

Kakune 0coOeHHOCTH peleHns] OOHOPOIHBIX CUCTEM JIMHEHHBIX allreOpandecKux ypaBHeHUH Bbl 3HaeTe?

Kak crpoutcs pyHIaMeHTanbHas cUCTeMa pelIeHu?

Kax BeInONHSIOTCS TUHEHHBIE onepaluy HaJ BekTopamu? KakoBbl CBOMCTBA 3TUX onepanuii?

Kakue BekTOpa Ha3pIBarOTCS TMHEWHO 3aBUCHMBIMH, 8 KAKHE JIMHEHHO HE3aBUCUMBIMU?

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

Kakoii 6a3rc Ha3bIBAIOT 1EKAPTOBBIM?

Urto Takoe KOOpAUHATHI BEKTOpa?

Uro HaspIBaeTcd CKaJlApHBIM MPOU3BeNeHHEM BEKTOpoB? KakoBbl ero cBoiictBa? /Iy pemieHns Kakux 3aAad U Kak OHO
MOXET ObITh UCIIOJIb30BAHO?

e Uro Ha3BIBacTCS BEKTOPHBIM IIpOM3BeAcHHEM BeKTOpoB? KakoBwl ero cBoiicTBa? [l permeHus KakuxX 3amad U Kak OHO
MOJKET OBITh HCIIOJIB30BaHO?

e UYro Ha3pIBaeTCS CMEUIAHHBIM MpOH3BeZeHHEeM BeKTOpoB? KakoBel ero cBoiictBa? [y pemeHus] Kakvux 3a7a4d M Kak OHO
MOXeET OBbITb UCTIONIB30BAHO?

e 3anumuTe B BEKTOPHOW M KOOpPAWHATHOW (hopMax YCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH M KOMILIAHAPHOCTH
BEKTOPOB.

e [lpsmas TMHUS Ha IJIOCKOCTH, €€ o01ee ypaBHEHUE

e JlaiiTe NOHATHE HOPMAJIIBHOTO M HAIIPABJIAIOLIET0 BEKTOPOB MPSIMOM Ha IJIOCKOCTH, YIII0BOro K03 duimexTa.

e 3anummTe pa3IU4HbIE BUIBI NPSIMOM U YKaXKUTE T€OMETPHUUECKUM CMBICII IIapaMeTPOB YPaBHCHHUS.

e 3anummTe YCIOBHA NaPaUIEIbHOCTH U INEPIEHAUKYJIPHOCTU MpPSIMBIX Ha IJIOCKOCTH B Clydyae pas3iIM4YHBIX BHJIOB
YPaBHEHUI NPSIMBIX.

Kak HaiiTi Touky nepecedeHus IpsSIMbIX Ha MIOCKOCTH?

Kax BeraucnsieTcst pacCTosSHUE OT TOYKH JI0 TIPSIMON Ha TUIOCKOCTH?

[aiite onpenenenue AIIHICa U 3aNHUIINTE M0 KAHOHUYECKOE ypaBHEHHE.

[aiite onpesenenue runepOoIbl U 3aMUIINTE €€ KAHOHUIECKOe YpaBHEHHUE

[Haiite onpesenenue napadoIbl U 3aNHUIIATE €€ KAHOHUUECKOE YpaBHEHHE

W3noxuTe cxemy IpUBEIeHHS O0LIETr0 YpaBHEHUsI KPUBOK BTOPOTO MOPSAIKa K KAHOHUYECKOMY BHY.
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JlaiiTe MOHSTHE TOJAPHON CUCTEMBI KOOPIUHAT.

OnummuTe mapameTpuaeckuil ciocod MoCTpOeH!s IMHUH Ha TNTIOCKOCTH

[TmockocTh, €€ obmiee ypaBHECHNE

Kak ompenernsercss B3anMHOE PacCIIONIOKEHHE TUIOCKOCTEH? 3anuImuTe yCIOBUS MapaJjIeIbHOCTH M TIEPICHIUKYIAPHOCTH

IIOCKOCTEM.

Kak BeramcnsieTcst paccTosiHie OT TOUKH J0 TUIOCKOCTH?

3anuunTe pa3iIndyHbIe BUJIbI ypaBHEHHUH MIPsIMON B IPOCTPAHCTBE U MOSICHUTE CMBICI TapaMeTPOB, BXOISIINX B YPaBHEHUS.
Wznoxute cxemy npuBefeHUs OOIINX YpaBHEHUN MPSIMOIM K KAHOHUYECKOMY BHITY.
Kak onpenenuTs B3auMHOE PaCIONOKEHUE MPSAMBIX B POCTPaHCTBE?

Kak BbrumcisieTcs paccTosiHie OT TOUKH J0 IPSIMOI B MPOCTpaHCTBE?

Kak onpenenuThs B3auMHOE pacnoioKeHHe MPsIMON U MIIOCKOCTH?

Kak nmiercs Touka nepecedeHrs IpsMoi U MI0CKOCTH?

HasoBute noBepxHOCTH BTOPOrO MOPsIKA U HAIMUIIUTE UX KAHOHUYECKUE YPABHEHHUS.
ChopmynupyiiTe MOHATHE MpeAesa YHCIOBOU MOCIEA0BATEIHLHOCTH
Copmynupyiite nonsTre npeaeia GyHKIUU OJAHONW epeMEeHHON

Yro Takoe OJJHOCTOPOHHUE ITpeaebl GYHKLIUHN B TOUKE?

ChopmynupyiiTe NOHATHS OECKOHEYHO MaJIOl U OECKOHEYHO OOJbIION TpH X —> d byHKIHH

IlepBblii 1 BTOPOH 3aMedaTeIbHbIE IIPENEIIb

Kak cpaBHMBaroTCsl OECKOHEUHO MaJible BeMUMHBI? UTO Takoe OTHOCUTEIBHBIN MOPSIIOK MAnoCcTh?

Kakune OeckoHeuHO Malible Ha3bIBAIOTCS SKBUBaJIeHTHRIMU? [IprBeauTe MprMepsl SKBUBaICHTHBIX OECKOHEYHO MAJbIX.
Kakumu cBoiicTBamu 001aat0T GYHKLIUH, HETIPEPHIBHBIE HA 3aMKHYTOM IPOMEXYTKeE?

Yro moHMMAIOT N0 TOYKOH pa3priBa PyHKIMK? Kakue pa3phiBbI pa3nnyaroT?

Kak cBs13aHBI MOHSTHS HEPEPHIBHOCTH U TUPepeHINPYeMOCTH PYHKIUH B TOUKE?

3anuiuTe npaBuia AupGepeHInpOBaHIs 00PaTHON U CIIOKHON (PYHKIHH.

3anumuTe npasuia AupGepeHINPOBaHHUS HESIBHO 3aJaHHOM (GyHKIMU U QYHKLIWH, 3aJJaHHON TTapaMeTPUIecKH.
Yro Takoe audepenunan Gpynkunu? KakoB ero reoMeTpuuecKuii CMbICI?

Kaxumu cBoiictBamu obnanarot nuddeperuupyemoie GyHKIUN?

Kak Haxonsatcsa auddepeHnaisl 1 IPOU3BOAHbIE BEICIINX MOPSAKOB?

®opmyna Teinopa

Yro Takoe Touka 3kcTpemyma (pyHkunu? Kakue Toukn sxcTpemMmyma ObIBatoT?

Heo6xonumoe yciioBue CyImecTBOBaHHS SKCTpeMyMa il AuddepeHIupyeMoi QyHKIHH

JocTtaTrouHsle ycnoBHs CyIIECTBOBAaHUS SKCTpEMyMa

Cxema mccineoBaHus Ha SKCTPeMyM (YHKIIMH OHOTO IIEPEMEHHOTO

CxeMa HaxOXIeHHUs HauOOJIbIIET0 U HAMMEHBLIET0 3HaueHHUs (YHKLIMHU HA 3aMKHYTOM IPOMEKYTKE.
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JlaiiTe omnpejienieHue BhITYKIOCTH U BOTHYTOCTH KPUBOW Ha MPOMEKYTKE.

Kaxkne Toukn Ha3bpIBaIOTCS TOUKAMH TTepernda’?

Urto Ha3pIBaeTCs acUMITOTON Tpaduka GyHKIMN? Kakue aCHMITTOTH pa3TuIaroT?

B ueM cocrout npasuiio Jlonutanst? s pacKpbITHs KAKMX HEONPEAENEHHOCTEH OHO IPUMEHSIETCS?

5. Meroanuyeckue yKa3aHus 10 Npoueaype OeHUBAHUSA

OuneHouHble MEPONIPUATHS

Hpoueuypa MPOBEACHUHA OLICHOYHOI0 MEPONIPUATHS U He00X0IMMbIe METOTUYECKHE YKazaHus

1.

KonTtponbHas padota

B ceMecTpe CTYJEHTHI BBINOJHSIOT 5 KOHTPOJBHBIX pabOT, COAEPKAHUE KOTOPBIX OXBATHIBACT BCE pa3zeiibl
JTUCIUILTHHBL. KakoMy CTyIeHTY BhIIaeTcst CBOM BapuaHT. KOHTpoIBHBIE paOOTHI IPOBOISATCS B YaChl MPAKTHYECKUX
3aHATUH. 32 KKAYI0 KOHTPOJIbHYIO paboTy MaKCHMAJbHBIN Oalll OMpPEACseTCS] B COOTBETCTBUE ¢ PEUTHUHT-IUIAHOM
JUCIIMTLITUHEI.

KpuTtepum ouneHKu 3a1aHMA:

bamel 3a KOHTPOJIbBHYIO pa60Ty MOJIy4arOTCsI YMHOXCHHUEM MaKCUMAJIbHOT'O 63..]]J'Ia, npeayCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHUC C peﬁTHHI‘— IJIAHOM, Ha JOJI0 BEPHO BBIINOJHCHHBIX SaHaHHﬁ.

na3

B cemectpe cTymenTs! BeimoHAIOT 7 V13 110 BCceM pazmenaM IporpaMMbl AUCIUIUIAHEL. Y KaXI0T0 CTYACHTA B
rpymme cBoif Bapuant MJ[3, Homep BapraHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYyJIEHTa B CTUCOYHOM COCTaBe
TPYIIIBL

W13 pa3menieHsl B 3JeKTPOHHOM Kypce 110 AUCIUTLINHE.

Pemenne kaxmoro 3aanus JOJDKHO OBITH TOAPOOHBIM, C BKIIOUEHHEM IMPOMEKYTOYHBIX PacdETOB, pacCyKACHUH,
MOSICHEHHIA, C YKA3aHUEM HMCIIOJIb30BAHHBIX METOIOB M (hopMyJI. 3aJaHUE BBICHIIACTCS OTACTBHBIM (haiiioM,
ykasbiBaetcs ®UO, rpynma.

Kpurepuu oueHuBanus
3agaHue cuMTaeTCs 3a4TEHHBIM, €CJIU BBIIIOIHEHO 00Jiee MTOJIOBUHBI 3a1aHUH
Ecnu 3apanue He 3auTeHO, paboTa BO3BpAILACTCs CTyACHTY Ha JOPabOTKy.

CTymeHTH MOTYT NCIIPABIIATh HEBEPHO PEIICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO poBepKy. [IpenogaBarens
MOXKET YIEeCTh UCIIPABICHUS U T00ABUTH OBl K MPEABIIYIIIAM
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Hpoueﬂypa IMPOBEACHUH OLCHOYHOI'0O MEPONIPUATHS U HeoﬁxouuMme METOAHYCCKHE YKAZAHUSA

TecTupoBaHue — HE3ABUCUMBII
koHTpoibs [JOKO

B cemectpe cTyaeHTsI mpoxomsT aBa pyoexHbix TectupoBanus (PT1 u PT2) Bo Bpems KoHepeHII-HeeN B cepeIiHe
M KOHIIE TEKYILETro CeMecTpa COrJlacHO pacmnucanuio. Py6exHnoe tectupoBanue (PT) mpoBoanTcs B KOMIBIOTEPHON
dbopme B on-line pexume. [IpomomkurensHOCTh TecTUpoBaHus — 90 mmHYT Oe3 mepepbiBa. OTCUET BpeMeHH
HauMHAeTCsl C MOMEHTa BXxoja cryaeHTa B TecT. MHCTpyKTax, MpenuIecTBYIOMNN TECTUPOBAHHIO, HE BXOAWT B
yKka3zaHHoe BpeMs. CTYAEHT MOKET 3aKOHUUTh BEINONHEHNE TecTa 10 ucTeueHus 0OTBEAEHHOTO BPEMEHHU.

PT HaueneHo Ha HE3aBUCHMYIO OOBEKTUBHYIO OLICHKY 3HaHWH, YMEHHH M BIAJCHHMH, MOIYYEHHBIX CTyIEHTaMH 32
OIIpEeICJICHHBIHN IPOMEKYTOK 00yUCHHUS.

Kaxnpiii BapuaHT Oniieta MOJETHPYETCS] KOMITBIOTEPOM 110 3a/IaHHBIM pasjesiaM XUMHH H coAepkHuT 20 3amaHui.
CTyneHThl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEIICHHUs M MOSCHEHUS MpoBoisaT Ha Oymare. [lo okoHuaHun
TECTHPOBAHMS MIPETIOIABATEIIIO BBIJACTCS MAaTPHIIa OTBETOB M CyMMapHbIi peHTHHT 3a TecT. OOCy KAeHUE pe3yIbTaTOB
TECTUPOBAHHS POBOANUTCS HA KOHCYJIHTAIHH.

KpuTtepuu onieHKH 0JHOTO 3aIaHHS:

® 33 KaX/I0€ MPaBWJIGHO BHITIONTHEHHOE 33/IaHNE BBICTABISIETCS | TECTOBBIN Oau;
3a HEMPaBUJIHHO BHIITOJIHEHHOE WIIM HEBBITIOJIHEHHOE 3a7jaHne BeicTaBisiercs () 0anos;

e JUIs 33JaHUN C BBIOOPOM HECKOJIBKHMX TPAaBUIIBHBIX OTBETOB, 33/IaHWH Ha COOTBETCTBHE W yCTAHOBIICHUE
MOCJIEJI0BATEILHOCTH TIPETYCMOTPEHO YaCTUYHOE OIICHUBAHUE.

MakcuManbHBIH CyMMapHBIi TecToBBIH Oann 3a kaxaoe PT coctaBnser 15 6aios.

3a 2 wemenu g0 PT cTymeHTBI MOTYT O3HAKOMHUTCS C JIEMOHCTPAllMOHHBIM BapUaHTOM OWIIETa, KOTOPBIH
pacmionaraercs Ha caiite http://exam.tpu.ru B pazuene «MeponpHuaThs», U MOKET ObITh BBITTOJIHEH KaKIBIM CTYACHTOM
HEOTPaHWYCHHOE YUCIIO Pa3.

Jla cmydenmos, ne npoweowux PT 6 nepuod npogedenus mecmuposanus HO Y8ANHCUMETbHOU NpUyuHe,
npedyCMOMpPera 803MONCHOCTNb MECMUPOBAHUSL 8 PE3ePEHbILL OeHb, KOMOPbIL HA3HAYAEMC s Cpa3y Nocie KOHpepeHy-
Heleu.

Ilpu pesynomame pybexcnozo mecmuposanus 6 6an108 u MmeHee, 00YUAIOWUMC NPEOOCMABIAEMCA 8 Nepuoo
meKyueti npoOMeNCYMouHOl AMmmecmayuu 603MOHCHOCHb nosmopHo npotmu PT 6 peszepsusiii 0ens, co2naco8anHulii ¢
bropo pacnucanuti TITY.

JuddepeHurpoBaHHbIN 3a4eT.

JuddepeHurpoBaHHbIN 3a4€T OCYLIECTBISETCA B COOTBETCTBUM ¢ [lo0%KeHneM 0 IpoBeIeHUH TEKYILETro
KOHTPOJISA U IPOMEXXyTouHOU aTTectanuu TITY.MToroBerit 6ain onpenensieTcss CcyMMUPOBaHUEM OAJIJIOB 3a
BCE OLIEHOYHbBIE MEPONPUATHSI TEKYIIIETO CEMECTPA.
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