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1. Poan AUCHHUIIMHBI B (l)OpMI/Ip()BaHI/II/I KOMIIeTeHII it BBIITYCKHHUKA:

OnemeHT Cemectp CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIIETEHIHHN)
00pa3oBaTeabHON
Ko koMnereHmu
TIPOTrPaMMBbI HaumeHoBaHue KOMIIETEHIUH
(aucuuIuInHa, Kon HaunmenoBanue
npaktuka, [ 1A)
YK(VY)-1.B1 | Brmameer onbITOM MpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX
CrocoGeH  OCyIIeCTBIATH HayK MU MaTeMaTUYeCKUX METOAO0B U MOJIEJCH IJisl PeIICHUS
TOMCK KpPUTHYECKHIT 3a71a4 TEOPETUYECKOTO U MPUKJIATHOTO XapaKkTepa
9
AHAIH?3 - cunres | YK(Y)-L.Y1 | Ymeer pemars 3a1a41 TEOPETUYECKOTO W HPUKIIATHOTO
VK(Y)-1 | undopmanuu, IpUMEHATH Xapakrepa
¥ VK(V)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H MaTeMaTHYECKHUE
CHCTEMHBIN IOIXOJ JUIS
Marematuka 1 1 DElleHHs  TIOCTABJIEHHBIX METO/Ibl TEOPETUYECKOT0 XapaKTepa
3a7a4
3HaeT OCHOBHBIE MTOHATHUS U TEOPEMBI IMHEIHON U
ONK(Y)-1.31 BEKTOPHOH areOppl, aHATUTHIECKON Tr€OMETPHH, TCOPHH
CII0COBCH HCHONB30BAT ) JUHEWHBIX TPOCTPAHCTB, AP PEPESHIINATHHOTO UCUHCIICHUS
OCHOBHEIC (GYHKIIUU OJTHOW MTepEeMEHHOM
3aKOHOMEPHOCTH,
JIEWCTBYIOIIME B MPOLIECCE
YMeeT npuMeHATh U3yUYEHHBIE METOIBI aareOphl U aHAIM3a
OTIK(Y)-1 H3TOTOBJIEHUS NTPOAYKLIUN OTK(Y)-1.V1 p y4 it p
TpeGyeMOro KayecTsa, JUTSL pEeLIEHUs CTaHJapTHBIX 3a]1a4
3aJJaHHOT'O KOJINYEeCTBa
IIpH HAUMCHBIINX Brnaneer MaTeMaTu4eckuM amnmapaTrom ajareopsl U
3aTpaTax OOLIECTBEHHOTO i depeHranbHOro HCYUCIeHUs QyHKIUU OHON
Tpyna OIK(Y)-1.B1 IIEPEMEHHOM I IPOBEACHUS TEOPETUYECKOTO

WCCIIETIOBaHUS ¥ MOJACTUPOBaHUS (PU3HUECKUX H
XUMHUYECKUX MTPOIIECCOB U SBJICHUM, & TAKXKe, IS PEIICHUS
npodeccHoHaNbHBIX 3a7a4




2. Iloka3zarenau u METO/JAbI OLICHUBAHUA

IlnanupyeMsle pe3yIbTAThI 00yUeHHs 10 AHCHUILIHHE

Kon HaumenoBanmne

Koa koHTposmpyemoii
KOMIEeTeHIMH (/I ee YaCTH)

HaumeHoBaHue pa3jena JUCHMIIHHBI

MeTo/bl OLlEHUBAHUS
(OLeHOYHBIEC MEPONPHUATHS)

PI1 Brnaneer

OCHOBHBIMH MOHITUSMH ¥ METOAAMH
JTUHEWHON anreOpbl, aHATUTHYECKON
reoMeTpun 1 au¢PpepeHInaILHOTO
HCYHCIICHUS (PYHKITUN OJTHON epEeMEHHOM

VK(Y)-1
OITK(Y)-Ne

B COOTBCTCTBHUH

Jluneiinas anrebpa

BekropHas anrebpa

AHanuTH4YeECKask FeOMETPHUs

BBenenue B ananus

HuddepernnanbHoe ncuncieHne QyHKIII
OJIHOH NepEMEHHOU

Kontponsuas pabdora

nas.

TecTrpoBaHUE — HE3AaBUCUMBIN
koHTpOoIHs LJOKO

c ®I'oC BO
P12 Ymeer Jluneitnas anreOpa Kontponsnas pabora
BBIYHCIIATD OIIPECIIUTENH, BBIIIOJIHATH Bekropnas anredpa nas.
NefiCTBHSL C MATpHUAMH, MCCIeNoBaTh M AHanuTHYeCKas TeOMETPHS TecTupoBanne — HE3aBUCUMBIH
pELIaTh CUCTEMBI JIMHEMHBIX anreOpandecKux Baenenne B anaius xontpons LIOKO
ypaBHeHHit; mpomsBonuTh aeifctua  mHax | YK(Y)-1 I[H(mu)epeﬁuﬂamﬁt) ¢ HCAHMCIeHHE dyRKIuH
BEKTOPaMH; TCOMETPHIECKH 1 aHANMTHYECKH | oo (V)-Ne O/HOM TICPEMERHON
NPEACTaBIATE  TPSMYI0 W IUIOCKOCTB;
YCTaHAaBIMBAaTh  B3aWMHOE  PACMOJOXEHHS | B cOOTBETCTBUU
NPAMBIX W IUIOCKOCTEH; MPUBOIWUTH OOIIHE
ypaBHEHHs KPUBBIX M TIOBepxHocTed k | © @roc BO
KaHOHWYECKOMY BHAY M  CTPOUTh UX;
HaXOAWTh Tpenenbl (QYHKIUH M YHCIIOBBIX
MOCIEI0BATEIFHOCTEH; HaXO0JIUTh
MIPOM3BOJIHBIE, UCCIIE0BaTh (DYHKIMUA OJHOTO
NIEPEMEHHOT0 U CTPOUTH X TpaduKu
P3 3Haet VK(Y)-1 Jluneiinas anreOpa KontponrHas pabora
anredpy MaTpUIl; METOJbl PELICHHUs] CHCTEM Bekropnas anredpa nas.
JNMHEHHBIX  anre0paMuecKnx  ypaBHeHHid; | OITK(Y)-Ne AHanuTHYeCcKas TeOMETpHs TecTupoBanne — He3aBUCUMBIH
METO/Ibl BEKTOPHOI anrebphl; CBOHCTBA U Baeztenne B anaius xontposs LIOKO

ypaBHEHHUSI
o0pa3oB

OCHOBHBIX  TE€OMETPHYCCKHX
OCHOBHBIC TOJIOXKCHUS TEOPHUH

MpaBwiia u METOJIBI
nuddepeHIupoBaHUS yHKIIH O/IHOM
MEePEMEHHOM, CXeMy IOJHOT0 HCCIeIOBaHMUs

IIpeaACIIOB;

B COOTBETCTBUHN

¢ ®I'0C BO

JuddepennnansHoe UcHUCIeHHE QYHKIMN
OJHOU IepeMeHHON




byHKIIIN

3. IIkajga oueHUBaAHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACJIbHBIM JIOKaJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlIEHMBAaHUS PE3yJIbTaTOB 00y4deHHUsI B TOMCKOM monuTexHu4eckoM yHuBepcutere (Cucrema olieHUBaHMs)» (B JCHCTBYIOLIEH peIaKiun).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHJAAM
yueOHor nestenpbHOCTH (M3yueHue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHME, MNPAKTUKH) ONPEACIseTCS CYMMOH OallJIoB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTUHIOBas oleHka - Makcumym 100 OasuioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arTeCTalnmuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIbHBIX OOCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CooTBeTCTBHE
<~ Onpeneneﬂue OLEHKH
3aIaHus TPaANIHMOHHOI OLleHKe
90%+100% «OTIYHOY OTnnyHOE MOHMMAHKE MIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJINYHbIE YMEHHUS U BJIAJIEHUE OINBITOM IPAKTHUECKOH EATENbHOCTH,
HEOO0XOIUMBIE Pe3yIbTaThl 00yUeHHsI c(hOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJITOB, OJIM3KAM K MAKCHMAaIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TIOHMMaHHUE IIPEeIMeTa, XOPOIIe 3HAHUS, YMEHHUS U OTIBIT PaKTHIECKOH NesTeIbHOCTH, HEOOXOIMMEIC PE3yITbTaThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJMIECTBOM OaiioB
55% - 69% «Y OBIL» [TpuemneMoe oOHNMaHUEe MIPEAMETA, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHUS 1 ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3YIbTaThI
00yueHust CHOPMHUPOBAHBI, KAYSCTBO HEKOTOPBIX M3 HAX OIICHEHO MHHUMAJIBHBIM KOJIMYECTBOM OaJIOB
0% - 54% «HeymoBi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJILHO JJOCTATOYHBIM TPEOOBAHHSIM
[Ixana 17st OLIEHOYHBIX MEPOIPUITHI U U] PEepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
COOPMHUPOBAHHOCTH COOTBCTCTBHC
$opmmp Bbann . OnpenesieHne OLEHKH
pe3yabTaToB TPAaAUUHOHHOHU OLICHKE
00yuyeHnst

90% + 100%

90 + 100 «OTIUIHO» OTnuyHOE IOHUMAaHKE TIPeAMETa, BCECTOPOHHKE 3HAHMUS, OTJINYHBIE YMEHUS U BJIaJICHUE ONBITOM IIPAKTUYECKOM EATETbHOCTH,

HE0OXO0IMMBIE Pe3yabTaThl 00y4eHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJUTOB, OJU3KHM K MAKCUMAIBHOMY

70% + 89%

70 +~ 89 «Xopowo» JlocTaTouHO MOJHOE TIOHUMAaHHUE ITPEeIMETa, XOPOIINE 3HAHHUS, YMEHHUS U OIIBIT IPAaKTHIECKOH JAesITeNbHOCTH, HEOOXOANMBIE

pe3ynbTathl 00ydeHus chopMUpPOBaHBI, KAYECTBO HU OJTHOTO U3 HUX HE OIICHEHO MUHUMAJILHBIM KOJMYECTBOM 0alioB

55% = 69%

55+69 «y)_IOBJ'I.» HpI/IGMHCMOG NOHMMAaHUC MpeaAMETa, YAOBJICTBOPUTCIIbHBIC 3HAHU, YMCHUS U ONbIT HpaKTH‘lCCKOfI JACATCIBbHOCTH, H€06XOHI/IMLIG

peE3yJIbTAaThI O6y‘I€HI/I$I C(l)OpMPIpOBaHLI, Ka4yeCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asoB




55% + 100%

55 +100 «3auTeHo» Pe3ynbraThl 00y4eHUs] COOTBETCTBYIOT MUHHMAJILHO JOCTATOYHBIM TPEOOBaHUSIM

0% + 54%

0+54 ((HeyL[OBJ'I.»/ Pe3yﬂLTaTLI O6y‘~IeHI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I’pe60BaHI/I$IM

«He 3auteno»

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHo4Hble MEPONPHATHS

IIpuMepsbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KontponsHas pabora

KonrpoabHas padora «JIuneiinas aaredpa»
BAPUAHT Nel

-3 1
01
1. Jlan onpenenutens 3 2 4 0l

0 -1 13

a) 3anuIiuTe pasioKeHre JaHHOTO ONPEACTUTENs 0 YeTBEPTOMY CTOJOILY;
0) BBIYUCIIUTE OTPECIUTEIb, TOIYYUB MPEIBAPUTEILHO HYJIU B KAKOW — JINOO CTPOKE UITH CTOJNOIIE.

X+2y—-z=-]
2. Pemmnth cucteMy ypaBHEHH METOIOM OOpPaTHOW MaTpPHIIBL: 3y -z=1
X+4y+z=5

3HaueHue X BBIYMCIHTH Takxke MeTojoM Kpamepa.

3. I/ICCJ'ICI[OBaTB CHUCTEMY Ha COBMECTHOCTb U PCIIUTH MECTOJA0OM Faycca
Xo + X3+ %X, =1

X —Xg— X4 =2
X, + X, —X; =3

2%, + X, +3X5 +2X, =0,
2% + Xy +2X5 + X, =0,

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

4. lana cuctemMa OTHOPOJHBIX JIMHEHHBIX ypaBHEHUH

a) JIoKaXXuTe, YTO CUCTEMa UMEET HeTPHUBHAIILHBIE PEIICHIS,




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

0) Haiinute o0Iee peleHe CUCTEMBI;
6) HaliauTe (QYyHIAMEHTAILHYIO CHCTEMY PEIICHHUH.

. Ilpu kakux 3HaYEHUSX NapameTpa A cucrema nuueiinbix YpaBHEHUH

2 1 1i4
C pacmMpeHHON MaTpHIei 1 A1 3| coBmectHa?
1 20 14

KonrpoabHas padora no reme «Bexkropnas aiaredpa»
BAPUAHT Nel
I. lansr yernipe Bekropa: a ={4,5.2}; b ={3,01}; ¢ ={-1,4,2};d ={5,7.8}.
1.JToxazats, 4TO BEKTOpHI &, b,¢ 00pa3yroT 6a3uc U HAiTH Pa3IokKeHHe BEKTOpa d 5 srom Gasuce.

2. HaiiTu KocuHyc yria Mexty Bektopamu a u D .

3. Haiitu qumHy Bektopa § = a + 2b +3¢.

1. Jansi vernipe Touxu: A(1;3;0), B(4:1;,2), C(3,0;1), D(—4;3,5).

4. Haiitu 06sém mupamumst ABCD u mimy BeicoTst , omymensoii u3 epmunsl D #a rpans ABC |

—_— —_—

5. Haiitu npoekuuio Bektopa AB na ock Bexropa CD .

6. HaiiTi KoOpAMHATHI BEKTOPA [(E + Ké), Eé] .
I11. Mapaaaenorpamm nocrpoeH Ha Bekropax a = P + 44, b = %(ﬁ —q), rzme |r)| =4, |q| =2,(p"g) = g )

Omnpenenuts: a) KOCHHYC TYNOTO YIVIa MEXIly AMarOHAISIMK; O) JUIMHY BBICOTHI, OITYIIEHHOI Ha CTOPOH

KoHTpoabHasi padoTa mo TeMe «AHAJIUTHYECKAS] T€OMEeTPHS
BAPHUAHT Nel
1. OmpenenuTs MpH KaKUX 3HAYCHUAX @ TpsIMast
(a+2)x + (a° -9)y + 3a°-8a+5=0 napayuiensHa ocu OX.




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

2. CoctaBuTh ypaBHEHHS MPSAMBIX, MAPAJUIETbHBIX MPSIMOM
3x - 4y - 10 = 0 u oTcTOSIIMX OT Hee Ha paccTosiHue d=3
3. JlaHbl BepumiuHbl Tpeyroibauka A(2,6), B(4,-2), C(-2,-6).
CocTaBuUTh ypaBHEHHE BBICOTHI M3 BEPIINHBI A U ypaBHEHHE MeAHaHbI U3 BepiuuHbl C.

4. TlpuBecTH K KAHOHHYECKOMY BUJy, Ha3BaTh U MIOCTPOUTH
kpuBbie:  a) 16x” + 25y° +32x - 100y - 284 = 0;
6) y° -4y-20x+24=0.

5. W3 obmux ypaBHeHnit mpsimoit :  2X+y—3z2-9=0,
22X+ 3z+4=0

NOJYYUTh KAHOHUYCCKUC U MapaMCTPUICCKOC YPaBHCHUA HpHMOﬁ.

6. Haiftu npoekuuto Touku A(1,2,0) Ha INIOCKOCTH
8x + 6y +8z-25=0.

7. IlocTpouTh TEI0, OTPAaHUUYEHHOE IOBEPXHOCTAMHU

x’=z
X+y=2,
y=0,2=0.

KOHTpOJ’ILHaH paﬁoTa no teMe «BBegeHue B aHaIm3»

I. Boruucaums npedesivl

2 E+Z+§+...+—n
1. lim 2L —*2- 2. lim 2" .

n—oo 3[2n3 +1 ’ . n—oo n-1 ’
2 2
3. lim V1+X“ . 4. 6X + 2X

; lim 2—;
x—1 2X X—o 3X° +1

[2 4 2
5. fim YX"~3-1. X

: 6. lim —;
Xx—2 X—=2 x—01—cos x




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

v 2
7 "m[x+2j X 8. fim M +2)—In2;
x—oo\ X—1 x—0 X2
2X _ aX i —
9. lim &= ; 10, fim SN2 =%)
x—0 X X2 A/2X — 2

I1. Onpeneants nopsixok 6. M. o(X) mpu X —> 0 ornocurensno x:

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

I11. HaliTi Touku pa3psiBa pyHKINH, YKa3aTh uxX xapakTtep. [loctpouts rpadgpuk GpyHKINN B OKPECTHOCTH TOYEK
pa3spbiBa:

0, eciu X <0, 1
1-
1. f(xX)=4x* ecm 0<x<1, 2. y= 27 , 3.y =

X+ 2, ecmu X >1.

1421-X

KonrpoabHnas padora
no reme «JIuddepenuuaibHoe ucunciaeHme PyHKIUM OHOTO NepPeMeHHOI0»
BAPHUAHT Nel

[. HailTu npousBojHbIe ciaeAyouux GyHKIUHI:

ctg(\ﬁ)
1. y:(eCOSX+3X)2; 2. 3X +3y =X—-2Y; 3 y=(tg2x) 2 ,

2
I1. HaiiTi BTOpyI0 MPOU3BOIHYIO d—2 :
dx
2
X X =cos(t/2), :
Ly= 2 t/2) 3. y=sin(x—y)

x2 _1 y =t—sint.

I11. . Ionp3ysick npaBuiom JlonuTasst HAMNTH peaebl:




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

2 7ZX
i X 1 . : COS—=
L Iim|—-— 2. lim  (sinzx)
x—1 X—1 Inx X-—31-0

1

IV Ilposectn nonHoe nccnenopanne Gynxnun Y = X€ Xu MOCTPOUTH € rpaduk




OneHo4yHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

W13

I[IpuMep BapuaHTa MHIUBUIYVAIBHBIX 3aJAHUHN.

Nuneinan anreGpa

1. BuHBCINTL ONpenennTenn

12 3 —1 2 -7 =3 2 4
11 0 -1 \ -2 01 1]
o) | _42 4 2 Bloa 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 YPaBHeHME:
a) meronom Kpamepa, b} mMaTpHYHLIM MeTOoOM
3z + 4y — 22 =26 T+ Hy— z= 5
a) z— y+3z=-2 b) dz+8y+z2= 7
3r — 3y + Hz = -2 dzr — Gy +z =10
4. PemnTh cucrenmsl MeTonom aveca
Ta —3r; +dxy = -5
3 Iy —2r; +3zy, = —4
Y 3z, 425, —hry = 12
dxy +3xy —hxy = 5
r; +3r: +5zy —4dry = 1
ry +3re: 2z —2xy 4z, = —1
b ry —2rs +xy —@y —T = 3
xy —dra +wy +wrg Ty = 3
# +2r: @y —oq 4T = —1
Ty twee —r; +ry =0
& xy —Ex +xz; —ry =10
: 3, 4w —wz 4y =10
3y —ms Hzy —xzy =10

5. Haitru coficTReHARe 3HAYEHNA M CODCTEEHHEE BEKTOPE MaTPHIL.

—5

=
[]

b B=|1 2 1

) 4 —3 —3°
11 2,

a} A= { _‘2'

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




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

TectupoBanue —
HE3aBUCUMBIN
koHTposib [IOKO (PT1
u PT2)

Bomnpocsr:
1. C momomipio 31eMeHTapHBIX TPeoOpa3zoBaHuil pacIIMpEeHHAs MaTPULIA CHCTEMbI JIMHEHHBIX

1 -1201]0
ypasuenuii npusenenaksuny |0 0 0 0 0O |
01 02010

1 | Bribepute BepHble yTBEpsKIeHHS, ecu A —

OCHOBHasd ManI/ILIa CHUCTCEMBI, A — pacmnpeHHas{ ManI/H_Ia CUCTCMBI.
1. rang(A) =2

2. rang(A)=3

3. rang(A)=2

4. rang(A)=3

5. cucremMa cCOBMECTHa

6. cucTeMa HeCOBMECTHA

2. Boicota tpeyronbuuka ABC, onymennas us sepunsr C, ecn A(3;1,2), B(5;—3:6),
C(3;0;4) paBHa
3. Paccrostare Mexxay poKycamu AIITHIICA 5x” + 9y2 —30x+18y+9=0 paguo

X=9t+1,
4. KocuHyc 0CTpOro yria Mexay npsmeivu X+4 _y-1_z+5 y paBeH
y =6t,
10 -2 -11
2=3-2t
5. YcTaHOBHTE COOTBETCTBHE MEKIY GyHKIMEH U e€ tuddepeHnanom
byHKIUS MPOU3BOAHAS

COS X

y =¥/sinx dv =
Yy = ———=0X
3¥sin? x




OneHo4YHbIE MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

y =+/Sinx dv = C0§X dx
2+/sin x
y= 1 dy = — COSX 4
\sinx 24/sin® x
1 dy = COSX 4
3fsinx 33/sin* x
COS X
dy =———d
y 23/sin x
1
dy = ———dx
y 2+/sin x

1+Xx
3

3
! 1
. X
6. OnpenenuTe MOPSIIOK MaJIOCTH OECKOHEYHO MaJlol (YHKIIMM —— 2 OTHOCHTEIBHO — IPH X —
X X

o0

K= .

7. OyHKIUA y =6X-e 2 yObIBaeT Ul 3HAYECHHH X
Lye(omi1r2)
2.

X € (1/2;+o0)
3. X e (—o0;—1/2) U1/ 2;+x)
4. xe(—1/2;+x0)

S xe(/2:0).

HuddepeHunpoBanHbI
1 3a4€T

e UYro Takoe onpenenutens? [lpy kakux npeoOpa3oBaHUAX BETMUMHA ONPENETUTENS HE MEHIETCA
e B kakux ciydasx omnpenenuTesb paBeH Hyiro? YTo ciieyeT U3 paBeHCTBA OIPEAEIUTes Hylo?
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Haiite ompexaeneHne MUHOpPa W anreOpanyeckoro JOMOJIHEHMS DBIIEMEHTa ONpEeACTUTEIs.
CdhopmynupyiiTe mpaBUIIO BEIYMUCICHUS ONPENETUTENS.

Kak ocymecTBndtoTcs TMHENHHBIE OoNepaliy HaJ MaTpULaMu?

Kax nepemHoxaroTcst 1e Matpuipl? CBoMCTBa MPOU3BEACHHS MAaTPHLI.

KakoBa cxema HaxoxaeHHs 00paTHOH MaTPHUIIBI?

HaiiTe ompeaencHusl pelIeHUs] CUCTEMBI JIMHEWHBIX alredpanyeckux ypaBHeHHH. Pacmmdpyiite
MIOHSTHS «COBMECTHAsD), KHECOBMECTHAS», «ONpeAeIEHHAs», KHEONpeAeIEHHA» CHCTEMBI.
Hammummre dopmynst Kpamepa. B kakom cirydae oHE TPUMEHUMBI?

Uto Ha3pIBaeTca paHroM MaTpurpl? Kak oH HaxomuTcs?

Chopmymupytite Teopemy Kponekepa — Kamerm.

[Ipy kakWx yCIOBHSIX CHCTeMa JIMHEHHBIX alreOpandecKuX YpaBHEHHH HMEET MHOXKECTBO
pemenuii? Korga ona uMeeT eAMHCTBEHHOE pELICHUE?

Onummte metof ['aycca penieHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

Kaxue Hen3BecTHBIE HA3BIBAIOTCS CBOOOIHBIMH, a KaKHe Oa3UCHBIMU?

Kakune ocoOeHHOCTH pelieHus] OOHOPOIHBIX CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHA Bbl
3HaeTe?

Kak cTpourcst pyHmameHnTanpHas cucteMa perieHui?

Kak BbIMoNHSAIOTCS IMHEHHBIE onepalyy Hajl BekTopamu? KakoBsl cBoMcTBa 3TUX onepanuii?
Kaxue BexTOpa Ha3bIBAIOTCS JIMHEITHO 3aBUCUMBIMY, a KaKUE TUHEMHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue Bekropa 00pa3yroT 0a3uc Ha INIOCKOCTH U B POCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAMHATH BeKTOpa?

UTo HaA3BIBAETCS CKASIPHBIM IMpou3BereHuEeM BeKTOpoB? KakoBbl ero cmoiictBa? st pemieHus
KaKUX 33734 U KaK OHO MOXET OBITh HCIIOIb30BaHO?

Uto Ha3bIBaeTCS BEKTOPHBIM Npou3BeaeHUEeM BeKTOpoB? KakoBbl ero cBoiictBa? [[ns pelieHus
KaKUX 33729 U KaK OHO MOXET OBITh MCIIOIb30BaHO?

Uto Ha3bIBaeTCsI CMELIAHHBIM MPOU3BeIcHHEM BeKTOpoB? KakoBbl ero cpoiictBa? s pemeHus
KaKUX 337129 U KaK OHO MOXET OBITh MCIIOIb30BaHO?

3anuimuTe B BEKTOPHOW U KOOPAWHATHOW ()OpMax YCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTH
Y KOMIUIAHAPHOCTH BEKTOPOB.

[Ipsmas mTuHUA Ha IUIOCKOCTH, €€ ollIee ypaBHEHHE

JlaiiTe MOHATHE HOPMAalIbHOTO M HANPABISAIOIIET0 BEKTOPOB MPSAMOHW HA IJIOCKOCTH, YTIOBOTO
ko3 dunmenra.

3anuuuTe pasiUYHbIE BUABI MPSIMOM M YKaXHUT€ TIEOMETPHUUECKHUN CMBICI MapaMeTpoB
yYpaBHEHUSI.
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3anuuuTe yCIOBHS MAPAJIENBHOCTH M MEPIEHIUKYIAPHOCTH MPSIMBIX Ha IUIOCKOCTU B Cllydae
Pa3IMYHBIX BUAOB YPaBHEHUM MPSIMBIX.

Kak HaiiTu TOUKy nepecedeHns: NpsMbIX Ha MIIOCKOCTHU?

Kak BeIumcnsieTcst paccTosHUE OT TOUKH 10 MPSIMOM Ha MJIOCKOCTH?

Maiite onpenenenue IMIca U 3aUIINTE €M0 KAHOHUYECKOE ypaBHEHHE.

Haiite onpenenenue runepOOiIbl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Haiite onpenenenue napadoIibl U 3aNUIIATE €€ KAHOHMYECKOE YpaBHEHHE

Uznoxwure cxemy npuBelneHHus oOIIEro ypaBHEHUsS KPUBOW BTOPOTO MOPSIKa K KAHOHUYECKOMY
BUTY.

JlaiiTe moHsITHE TOJAPHON CUCTEMBI KOOPIUHAT.

OnummTe mapaMmeTpuaeckuil cocod MoCTPOSHUs IMHUH Ha TUIOCKOCTH

[InockocTs, €€ obmiee ypaBHEHHE

Kax onpenensieTcst B3auMHOE PAaCOIOKEHUE IVIOCKOCTEN? 3aMMIINTE YCIOBUS NapalIeIbHOCTU
U NEPIEHANKYISIPHOCTH INIOCKOCTEH.

Kak BeramcisieTcst paccTosiHIE OT TOYKH JJO IUIOCKOCTH?

3anuumTe pasIUYHbIE BHUABI YPaBHEHMH IPSAMOH B TPOCTPAHCTBE M MOSCHUTE CMBICI
[IapaMeTpoOB, BXOASAIINX B YPaBHEHUS.

Uznoxwure cxemy MpHUBEACHUS OOILINX YpaBHEHHI TPSMON K KAHOHHYECKOMY BUILY.

Kak onmpenennuts B3aMMHOE PacIioIOKEHUE MPSAMBIX B IPOCTPAHCTBE?

Kaxk Berumcnsercs paccTosHUE OT TOYKH J0 MPSIMOM B MPOCTpaHCTBE?

Kak ompenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TNIOCKOCTH?

Kak umercst Touka nepecedeHus npsiMoi U III0CKOCTH?

HazoBute IMOBEPXHOCTU BTOPOI'0 MOPAAKa U HAIMUIIUTE X KAHOHWYCCKUC YPaBHCHUA.
CdhopmynupyiiTe NOHATHE Tpeesia YHCIOBOW TOCIIEI0BATEIBHOCTH

Chopmynupytite moHsTHE Npeaeia QyHKIUN OAHON IIePEMEHHON

Urto Takoe 0JIHOCTOPOHHME NPE/IeIIbl PYHKIIUU B TOUKE?

ChopmynupyiiTe NOHATHS OECKOHEYHO Masiol 1 OecKoHeuHO Ooubiioi mpu X —> a byHKITH

[IepBblil 1 BTOpOI 3aMevaTenbHbIE MPEAEIIbI

Kak cpaBHuBaroTcss OeCKOHEUHO Manble BeJUYMHBI? UTO Takoe OTHOCHUTEIBHBIM MHOPSIOK
Majioctu?

Kakne OecxkoHeuHO Mayible  Has3bIBAlOTCA  OKBUBaJeHTHBIMU?  [lpuBeaure  mpuMepbl
9KBUBAJIEHTHBIX OECKOHEYHO MAJIbIX.

Kakumu cBoiictBamu 001a1at0T ()yHKIIMH, HEMPEPHIBHBIE HA 3aMKHYTOM MIPOMEXYTKE?

UTo MOHMMAIOT T0J] TOYKOW pa3pbiBa pyHKIMH? Kakue pa3pbiBbI pa3inqaroT?

Kak cBsi3aHbI IOHSATHS HEMPEPBIBHOCTH U TN PEpeHITMPYEMOCTH (QYHKIIUU B TOUKE?
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e 3amummre npasuia quddepeHuupoBaHns 0OpaTHON U CIOKHON QYHKINH.

e 3Samummre npaBwia auddQepeHIUpoBaHUs HESBHO 3aaHHONW (QYHKIMM W (YHKLUWH, 3aJaHHON
rapaMeTpUUYECKU.

e Uro takoe nuddepennuan Gpynkuun? KakoB ero reoMeTpuieckuii cMbICi?

e  Kakumu cBoiictBamu o0nagarot auddepeHuupyemble GyHKIAN?

e Kak HaxonsaTcs quddepeHnnansl ¥ MPOU3BOIHBIE BHICIIUX TOPSIKOB?

e  ®opwmymna Teinopa

e Uro Takoe Touka sKcTpemyMa pyHkuuu? Kakue Touku 3KcTpemyma ObIBaroT?

e HeoOxomumoe yciioBue CyliecTBOBaHUs SKCTpeMyMa uist AuddepeHIupyeMoi QyHKIHN

e JlocTaTo4HbIE YCIOBHS CYILIECTBOBaHMS SKCTPEMyMa

e (Cxema uccleIOBaHUS HAa IKCTpeMyM (DYHKIIMU OJHOTO EPEMEHHOTO

e (xema HaxOXACHUS HaWOONBIIETO W HAUMEHBIIEro 3HadeHHWs QYHKIUM Ha 3aMKHYTOM
TIPOMEXKYTKE.

e JlaiiTe onpeaeaeHUe BbIIYKIOCTH U BOTHYTOCTH KPUBOM HAa MPOMEXKYTKE.

e Kakwne TOYKM Ha3BIBAIOTCA TOUYKAMU Tepernda?

e Uto Ha3bIBaeTCA aCUMIOTOTOH rpaduka pyHknnn? Kakne acuMIToTh pa3IudaroT?

e B uem cocrour mnpaBwio Jlonuranma? [ns pacKpheITHS KakKUX HEONPEAEIEHHOCTEH OHO
npumensiercs’?

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusTus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponsHas pabora

B cemecTpe CTyOeHTH BBINOJHAIOT S KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
mucuuiuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE paOOTBI NPOBOJATCA B Hachl
MPAaKTUYECKUX 3aHATHH. 332 KXY KOHTPOJbHYIO PadOTy MaKCHMAIIbHBIH Oalul ONpesensercss B COOTBETCTBUE C
PEUTUHI-IIJIAHOM JIACLUIIIINHBL.

Kpurepumn oueHku 3aiaHusi:

Baiel 32 KOHTPOJIBHYIO PaOOTY MOJIy4arOTCs YMHOXKEHUEM MAaKCUMAJIbHOTO Oaia, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

VI3

B cemectpe ctynentst BemonHsoT 7 M/13 o BceM pazgenam nporpamMMbl JUCHMILTUHBL. Y KaXIOTo CTYACHTA B
rpymnme cBoii Bapuant V13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL
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W13 pa3MenieHsl B 3IEKTPOHHOM Kypce MO TUCLUILIHHE.

Pemenne kaxaoro 3aanust JOJDKHO OBITh MOIPOOHBIM, C BKIIFOUCHHUEM IPOMEKYTOUHBIX PACUETOB, pacCyKICHHUH,
NOSICHEHUI, ¢ YKa3aHUEM UCIIOJIb30BAHHBIX METOOB U (hopmyil. 3aJaHUE BBICBUIACTCS OTACIBHBIM (aitiom,
ykazbiBaercss PUO, rpynmna.

Kpurepumn oneHuBaHus

3aJaHue CUUTACTCS 3aYTEHHBIM, €CJIU BHIITOJIHEHO 00JIee MOJOBUHBI 331aH I

Ecnu 3aanue He 3auTeHO, paboTa BO3BpalIaeTCs CTYICHTY Ha T0pabOTKY.

CryaeHTsl MOTYT UCTIPABIATH HEBEPHO PEIICHHBIC 3a/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET YYEeCTh UCIIPABJICHUS U JO00ABUTH OaJIIbI K TIPEIBIIYIITIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHerx TectupoBaHus (PT1 m PT2) Bo Bpems koH(epeHI-HEemenn B
cepeiMHE M KOHIIE TEKYIIEro CEeMECTpa COINIacHO pacmucaHuio. PyOexnoe Tectuposanue (PT) mpoBoautcst B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUeT
BPEMEHH HAYMHACTCS C MOMEHTa BXojaa cryaeHTa B TecT. MHCTpyKTax, NpeamecTBYIOMUI TECTHPOBAHUIO, HE
BXOJHT B yKazaHHoe Bpemsl. CTYZCHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa 1o uCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWW, YMEHHWH WM BIAJICHU, MMOMYYCHHBIX CTyJECHTaMH 32
OIIPE/ICIICHHBIN TIPOMEKYTOK O0yUYEeHUSI.

Kaxprii BappaHT OmiieTa MOJAENUPYETCS KOMITBIOTEPOM I10 3aJIaHHBIM pasfieliaM XuMHud U copepxut 20 3amaHuid.
CTyIeHTbl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHUS M TOSCHEHWs MpoBOAAT Ha Oymare. Ilo oxoHuaHum
TECTUPOBAHMS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcCyxaeHue
PEe3yJIbTaTOB TECTHPOBAHUS IPOBOIUTCS Ha KOHCYJIBTAIHH.

Kpurtepun onieHKH 0JHOTO 3a1aHUSL:

® 32 Ka)/10€ MPABWIBHO BBITIOIHEHHOE 33JaHUE BBICTABIISICTCS | TECTOBBIH OaT,
® 33 HEPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a/1aHKe BeicTaBisieTcs () 6asios;
e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 33/IaHUH Ha COOTBETCTBHE M YCTAHOBJIICHHE
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxnoe PT cocrasisier 15 6amnos.
3a 2 mememu a0 PT cTymeHTBI MOTYT O3HAaKOMHUTCS C JACMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIA
pacmosiaraeTcs Ha caidte http://exam.tpu.ru B pazznene «MeponpuaTusi», ¥ MOXKET ObITb BBINOJHEH KaKAbIM



http://exam.tpu.ru/

OneHoYHbIE MEPONIPHSITHS

Hpoueuypa NMPOBEICHNUS OLICHOYHOI'0 MEPONPUATUHA W HeOﬁXO)ll/lele METOAHYECCKHE YKAa3aHUA

CTYJICHTOM HEOTPaHUYEHHOE YUCIIO pa3.

Hna cmydenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupogaHusi MO YBANICUMETbHOU Npuuune,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 PE3ePEHbILL OeHb, KOMOPbIlL HA3HAYAEMC sl CPA3y Nocie KOHpepeHy-
Heoeu.

Ipu pesynomame pybesicnHoco mecmupoganus 6 6AN08 U MeHee, 00YUaAOWUMCS NPe0OCmAasisaemcs: 6 nepuoo
meKywel npoMeNCymouHoOU ammecmayuy 803MOACHOCMb nosmopro npotimu PT 6 pezepanviii denb, co2naco8anHulii
¢ bropo pacnucanui TI1Y.

JuddepeHurpoBaHHbII 3aUeT.

JuddepeHnrpoBaHHbBIN 3a4eT OCYIIECTBIIIECTCS B COOTBETCTBUU C [lo0XKeHEM O POBEACHUH TEKYIIETO
KOHTPOJISI U TpOMeKyTouHOM arrectanuu TITY.MtoroBeiii 6am onpenensieTcs CyMMUPOBaHUEM OAIIJIOB 32
BCE OLICHOYHBIC MEPONPUSATHUS TEKYILIEIO CEMECTPA.




