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1. Poan JUCHMIIMHBI «MaTemMaTuKa 1» B (l)OpMPIpOBaHHI/I KOMIETEeHI NIl BbIIIYCKHHKA:

OnemMeHT Cemect Kon CocraBasomue pe3yibTaTOB 0CBOCHHUS (IeCKPHNTOPbLI KOMIIETCHINMHN)
00pa3oBaTeNEHON p KOMIIETEHII
MPOrpaMMBbI un HaumeHoBaHne KOMIeTeHIIUA HaunmenoBanmue
(oucimIuIMHa, Kon
npaktrka, [1A)
YK(Y)-1.B1 Brnaneer onbITOM NpUMEHEHHS 3aKOHOB €CTECTBEHHBIX HayK U
Cnocoben OCYIIECTBIISTH TIOUCK, .
. MaTeMaTUYECKUX METOJIOB U MOJIEIIEH ISl pelleH s 3aa4 TeOpETUIECKOro 1
KPUTHYECKU I aHaJu3 u CHHTE3
- NPUKJIAIHOTO Xapakrepa
YK(V)-1 UHQOpMAIIUKM, TPUMCHATH  CHCTCMHBIN
YK(Y)-1.YV1 YMeer pemaTh 3aJjauu TEOPETUIECKOT0 U MPUKIIAJIHOTO XapaKkTepa
NOAXO/A JUIl PEUIEHHWs IOCTaBJICHHBIX
sanau YK(V)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTHYE€CKUE METO IbI
TEOPETHYECKOro Xapakrepa
BnaaeeT MAaTEeMaTHYCCKHUM allrapaToM anre6 bl U N CpPCHLIMAJIBHOI'O
Maremaruxka 1 1 CrnocoOHOCTh YYUTHIBATH COBPEMEHHBIE map reop (bep
HNCYHNCIICHU S q)yHKI_II/II/I OAHON MEPEMEHHOU JId IPOBCACHUA TCOPETUICCKOI'O
TEHJICHIINY Pa3BUTHUA TEXHUKH U OIIK(Y)-1.B1
o UCCJICIOBAHUA U MOACITIUPOBAHUA ¢)H3quCKI/IX U XUMHUYCCKUX MTPOLECCOB U
TEXHOJIOTM B 00JacTH 00ecreyeHusI o
o ABJICHUM, a TAKKEC, UIA pCIICHUA l'[pO(beCCI/IOHaJ'II)HbIX 3a1a4
OIIK(Y)-1 TEXHOCh.epHO¥ GesonacHocTH, YMeeT mpuMEHSTh H3Y4eHHbBIC METOBI aJIr€Ophl U aHAJINU3a TS PCIICHUS
WU3MEPUTENIBHON U BBIYMCIUTEIbHOM OIIK(Y)-1.V1 P ye P P
. CTaH/IaPTHBIX 3a]a4
TEXHUKH, THPOPMALOHHBIX TEXHOJIOTHI — "
. N 3HaeT OCHOBHBIE MTOHATHUS U TEOPEMBI JINHEWHOI U BEKTOPHOM anreOpsl,
B CBOEH MpoghecCHOHATLHOM . N
EATETBHOCTH OIIK(Y)-1.31 AQHAJIUTHYECKON TeOMEeTPUH, TEOPHHU JIUHEHHBIX IPOCTPAHCTB,
JuddepeHumansHoro ucurcienus GyHKIUH OJTHOM NepeMeHHOM
2. Iloka3aTenu M MeTO[bl OLICHUBAHUSA
IInanupyemble pe3yJbTaThl 00yUeHHsI N0 JUCIHUILINHE Kon HaunmeHoBaHue pa3gena MeToab! OLlCHUBAHNSA
Kon HaunmeHoBanue KOHTPOJINpyeMOoM JMCHMILIMHBI (ouleHOYHbIE MepPONPUATHS)
KOMIIeTeHIINU
(WM ee yacTH)
PA1 Brmaneer YK(VY)-1 1 Jluneitnas anrebpa Konrponsnas pabora
OCHOBHBIMH ITOHATUSMH B METOIaMU JTMHEHHOH anreOphl, OIIK(V)-1 2. Bekropnas anrebpa nas.
aHAIMTHYECKON reoMeTprH U (G epeHINATBEHOT0 HCUHCICHNS] 3.AHanuTHYECKas TEOMETPHUS TectupoBanue —
(GyHKIMU OZHOW TIepeMEHHOU 4.BBeneHne B aHAIH3 HE3aBUCUMBIN KOHTPOJIb
5. duddepenmmansroe ucuncierane | [JOKO
(hyHKIMM OJTHOM epeMeHHON
P2 Ymeer YK(VY)-1 1. Jluneitras anrebpa Kontponpnas pabora
BBIUWCIIATh  ONPEICTUTENH, BEHIIONHATh JEHCTBUS C  MAaTpHIAMH, OIIK(V)-1 2. BexropHas anrebpa Nas.
HCCIIEN0BaTh U PEIIATh CUCTEMBI TMHEWHBIX aJITe€OpandecKuX ypaBHEHNH; 3.AHanuTHYECKas TEOMETPHS TectupoBanme —
MIPON3BOUTD JICUCTBHSA HAJ BEKTOPAMHU; TEOMETPHIECCKH U aHATUTHICCKU 4.BBeneHne B aHAIN3 HE3aBHCHMBIH KOHTPOIb
MPEACTAaBIATh NPSAMYI0 U IUIOCKOCTE; YCTaHABIMBATh B3aHMHOE 5. duddepenmmansHoe ucuncieane | [JOKO
pAcCIIONOXXEHNST TPSMBIX M IUIOCKOCTEH; NMPHBOAUTH OOLIME YpaBHEHUS (yHKIIMM OZHON TIEPEMEHHO
KPUBBIX M TIOBEPXHOCTEH K KAaHOHMYECKOMY BHUIYy W CTPOHTH WX;
HaXOIWTh TpeAenbl (YHKOMH W YHCIOBBIX IIOCIEAOBATEIbHOCTEH;
HaXOIWTh IPOM3BOIHBIC, MCCIAENI0BATh (PYHKIMH OIHOTO TMEPEMEHHOTO U




CTPOUTH UX Tpaduku

P13 3Haer YK(VY)-1 1 Jluneiinas anredpa KontponbHas pabora
anreOpy MaTpHIl; METO/IbI PEUIEHHs] CHCTEM JIMHEHHBIX ajireOpanyecKux OIIK(Y)-1 2. BekropHnas anrebpa Nas.
ypaBHEHHH; METOJbl BEKTOPHOM aireOpbl; CBOWCTBA W ypaBHEHUS 3.AHanUTHYECKas! TEOMETPHUS TectupoBanue —
OCHOBHBIX T'€OMETPHUYECKHX O00pa3oB ; OCHOBHBIE IIOJIOXKEHHUS TEOPHH 4.BBezeHre B aHAIH3 HE3aBHCHMBIH KOHTPOJIb
TIPE/IeNiOB; TpaBWia W MeToAbl auddepeHpoBanns (QYHKIUH OIHOMN 5. Anddepennmansroe ucuncnenne | [IOKO
MIepeMEHHOM, CXeMY ITOJIHOr0 McCenoBanus pyHKIUH (yHKIMM OZIHOM NIepeMeHHOM

3. Ilkana oueHuBaHus
[opsok opraHu3anuy OIICHUBAHUS PE3YIBTATOB OOYYCHHUS B YHUBEPCUTETE PErJIaMEHTUPYETCS OTICIBHBIM JIOKAIBHBIM HOPMATUBHBIM aKTOM — «CHCTEMa OICHUBAHUs PE3yIbTATOB OOYYCHHUS B

Tomckom monuTexHuYeckoM yHuBepcutere (Cucrema oneHMBaHUA)» (B AeHCTBYIolIeH penakimu). Mcrnonb3yeTcs: OamibHO-pEHTHHIOBasI CHCTEMa OLIGHMBaHHs Pe3yJIbTaToB 00yueHHs. Mrorosas
olleHKa (TpaJulMOHHAsI W JIUTEPHAs) MO BHIaM ydeOHOW aesrenbHocTH (mM3yuenue aucuumuinH, YWPC, HUPC, kypcoBoe mpoeKTHpOBaHHE, NMPAKTHUKH) ONpEAENSeTCS CYMMOH OaJlIoB IO

pe3yapTaTaM TEKYILEIO KOHTPOJIS M MMPOMESKYTOUHON aTTeCTaliy (MTOroBas pSUTHHIOBas OLicHKa - MakcumyM 100 6asuioB).

Pacnpe)]eneHI/Ie OCHOBHBIX W JOIIOJHUTCIBHBIX 0ajuIoB 3a OLHCHOYHBIC MCEPOMPUATUA TEKYIICTO KOHTPOJIA U l'[pOMC)KyTO‘{HOﬁ ATTCCTallMu YCTAaHABJIMBACTCA KaJICHAAPHLIM peﬁTHHF'HHaHOM

JUCHUIIIMHBL.
PexomMenyemasl mKaa Ajsl OTAENbHBIX OLEHOUHBIX MEPONPUIITHI BXOIHOTO M TEKYIEr0 KOHTPOJIS
% BBITOJITHEHNS CootBeTcTBHE
. OnpeneseHue OeHKA
3a/laHusA TPaIuLHOHHON OLCHKe

90%+100% «OTIUIHO» OTnudHOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHMS, OTINYHBIE YMEHUS U BJIaJICHHE OIBITOM MPAKTHYECKOHN IeSTeTbHOCTH,
HEeo0XOMMBIE Pe3yNbTaThl 00y4eHHs c(hOPMHUPOBAHBI, HX KA4eCTBO OLICHEHO KOJIMYECTBOM 0aJlIoB, OJM3KUM K MAaKCUMAIBHOMY

70% - 89% «Xopor1o» JlocTaToyHO MOJTHOE TOHNMAaHHUE NIPEeMETa, XOPOIIHe 3HAHUS, YMEHUS U OTIBIT MIPAKTUIECKOH NesITeIbHOCTH, HEOOX OAMEIe
pe3yabTaThl 00y4eHUs chOpMUPOBAHBI, KaU4eCTBO HH OAHOTO U3 HHUX HE OLIEHEHO MHHHMAJILHBIM KOJIMYECTBOM OaJlIoB

55% - 69% «Y 10BI1.» [Ipuemiemoe moHUMaHKUE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMS, YMEHUS U OIBIT IPAKTUIECKOH JAESITENEHOCTH, HEOOX OMMBIE
pe3yabTaThl 00y4eHUs cOPMUPOBAHBL, KaueCTBO HEKOTOPBIX W3 HUX OLICHEHO MHHUMAJIEHBIM KOJIIMYECTBOM OaJlIoB

0% - 54% «Heynosmu.» Pe3yneTaThl 00ydeHust He COOTBETCTBYIOT MHHUMAIBHO TOCTATOYHBIM TPEOOBAHISIM
[Tkauna [y1s OL[EHOYHBIX MeporpusiTiil 1 auddepeHIMPOBaHHOr0 3auera / 3a4era
Crenensn
CooTBeTcTBHE
c¢(popMUPOBAHHOCTH .
Bam TPaAMIMOHH O OnpenaeseHue OleHKH
pe3yJbTaToB
oLleHKe
o0yueHust




90% -+ 100% 90 +100 «OtnuyHO» OTnu4HOE MOHUMAaHKE IIPEMETa, BCECTOPOHHUE 3HAHMSA, OTINYHBIE YMEHUS U BIAJCHUE ONBITOM NMPaKTHYECKON
JIeATENHOCTH, HEOOXOIMMBIE PE3YIIbTATHl 00ydeHHsT C(HOPMHUPOBAHBI, NX KAYECTBO OLEHEHO KOJMYECTBOM OaylIoB, OJIM3KAM K
MaKCHMaJIbHOMY

70% + 89% 70 +89 «Xopomo» JloctaTouHO TOJTHOE TOHUMAaHUE MPeIMETa, XOPOIHE 3HAHNUS, YMEHHUS M OIIBIT IPAKTUYECKOHN eITeIbHOCTH, HEOOX 0IUMBbIE
pe3ynbTaTel 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OTHOTO M3 HUX HE OIIEHEHO MUHUMAaJILHBIM KOJIMYECTBOM 0alliioB

55% + 69% 55+69 «Y 1OBIL.» [IpuemneMoe moHUMaHuE IpeAMETa, YIOBIECTBOPUTEIBHBIEC 3HAHHSI, yMEHUSI U OIBIT IIPAKTUUECKON JESTEIbHOCTH,
HEeoOXOMMBIE Pe3yJIbTaThl 00yueHUs! C(hOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAJIbHBIM KOJIHYECTBOM
Gaios

55% + 100% 55-+100 «3auTeHo» Pe3ynbraThl 00y4eHUs] COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

0% + 54% 0+54 «Heynosmn.»/ Pe3yibTaThl 00yYeHHs HE COOTBETCTBYIOT MUHHMMAJIBLHO TOCTATOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb TUNOBBIX 3aAaHUI

O1neHouHbIe
MepPONpPUSI THS

le/lMele THIIOBBIX KOHTPOJbHBIX 3alaHuid

KonrpossHas padora

Kontposbhas padora «/Iuneiinas anredpa»

BAPUAHT Nel

1. Jlan onpenenuTens

OSCWERMN
RN R D>
RO W
WO R PR

a) 3anummTe pa3iokeHne JAHHOTO ONPENSIUTEIS 0 YeTBEPTOMY CTONOIY;

0) BBEIYUCITUTE OIPEACITUTENh, IOyIUB MPEIBAPUTEIBLHO HYJH B KAKOH — JIHOO0 CTPOKE WIIHA CTOJIOIIE.




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

X+2y—z=-1
2. Pemmth cucteMy ypaBHEHHI METOJI0M OOpaTHOH MaTPHIIBI: y—-z=1,
X+4y+z=05.

3HaueHue X BBIYUCIIUTH Takxke MetogoM Kpamepa.

3. HccnenoBath CUCTEMY Ha COBMECTHOCTb U PCHINTH METOAOM Faycca

Xo + X3+ X, =1

X + X, X, =3

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

4. lana cucteMa OXHOPOIHBIX JIMHEHHBIX ypaBHEHUI

a) Jlokaxxure, 4TO CHCTEMa UMEET HETPUBHAIBHBIE PEIICHUS;
0) Haiinute obmee pemeHne CHCTEMB,

6) HaiinnuTe QYHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

). IIpu kakux 3HAYCHUSAX Mapamerpa A cucrema muneiinpix YpaBHEHUI

2 1 1:i4
C pacIIMpeHHON MaTpHULe 1 A 1! 3| coBmecrna?

1 20 1.4




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

KonTponsnas padora no reme «BexkTopHas anredpa»

BAPUAHT Nel
I. Tanbr uetnipe Bexropa: d ={4,5,2}; b ={3,01}; ¢ ={-14,2};d ={5,7,8}.
1.Jlokasath, 4TO BEKTOpPHI 4d, 6, C 00pa3yror 6a3Kc U HAlTH PA3IOKEHHE BEKTOPA a B 3TOM 0a3uce.

2. Haifti KocHHYyC yriia MesIy BekTopamu @ u b .

3. Haittu junny Bektopa § = d + 2b +3¢ .

1. Jansi uersipe Toukn: A(1;3;0), B(4;12), C(3;0;), D(—4;3,5).

4. Haiitu 06bém mpamuasl ABCD  u mmny BeicoTs! , omymennoii u3 sepmmner D na rpans ABC .

5. Haiitu npoekuuto Bektopa AB na ock Bexkropa CD.

6. HaiiTu KoOpaMHATHI BEKTOpa [(B_Cb + E),EB] .
T . = _ U
111. Tapasnienorpamm nocTpoen Ha Bektopax a = P+4q, b = E(p —q), rme | p| =4, |q| =2,(p"Q) = 3

Omnpenenuts: a) KOCHHYC TYIIOTO YIJIa MEXIy AUAaTOHAISIMHA; O) JJTHHY BBICOTHI, OMYIIEHHON Ha CTOPOH

KonTtponbHas paéora no TeMe «AHAJTUTHYECKAs TeOMeTPUSI»

BAPHAHT Nel




OueHo4yHble I[IpuMepsI THNOBBIX KOHTPOJIBHBIX 3aJaHUH
MeponpusiTHsI

1. OmpenenauTh NpH KAKKX 3HAUYCHUSIX @ TIpsMast
(a+2)x + (@*-9)y + 3a? - 8a + 5=0 mnapannensHa ocu OX.
2. CocraBuUTh ypaBHEHHUS MPSMBbIX, MAPAIICTBHBIX MPSMON
3x - 4y - 10 = 0 u orcrosmux OT Hee Ha paccrosaue d=3
3. Jlaubl BepinuHbl Tpeyroibuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BLICOTHI U3 BEPUIMHBI An YpaBHCHHUEC MEIUaHbl U3 BEPUINHBI C.

4. TlpuBecTH K KAHOHMYECKOMY BU]Y, Ha3BaTh U IIOCTPOUTH
kpuBble: a) 16x*+25y? +32x - 100y - 284 = 0;

6) 2 -4y-20x+24=0.

5. W3 oOmux ypaBHeHuit npsimoit : 2X +y—32-9=0,
2x+  3z+4=0

MOTYYUTh KAHOHWYECKHE U MapaMeTpUYECKOe YPAaBHEHUS TIPSIMOH.

6. Haiitu npoexuuio Toukn A(1,2,0) Ha MWIOCKOCTH

8x + 6y +82—-25=0.

7. TloctpouTs Teno, OrpaHMYEHHOE TOBEPXHOCTIMU
X2 =7z

X+y=2,




OueHo4yHble I[IpuMepsI THNOBBIX KOHTPOJIBHBIX 3aJaHUH
MeponpusiTHsI

KounTtposbHnas padora no teme «BBegeHue B aHAIN3)

I. Boruucaums npedenvl

1 1 1 1
n2_4n E+z+§+...+7n
1. fim Y20 2. lim 2.
n—oo 32n3+1 n—oo n-1
1+x2 . 6x2+2x
3. lim ———; 4, Im ————:
x—>1 2X X—>00 3X2+1
. x2—3—1 . x2
5 lim ——; 6. Im ——:
x—2 X—=2 x—01—Ccos X
x*+1 )
. X+2 . -
7. Iim (—Jr j X 8. lim In(x" +2) In2;
x—oo\ X —1 x—0 x2
g2 g . sin(2-x)
9. lim _— 10. lim ———~.
x—0 X X2 A/2X — 2

1. Onpenennts nopsinox 6. M. o(X) mpu X —> 0 ornocurensno x:

1. a(x) = In(1+3/x? - tg x), 2. a(X) =v2x+1-1.




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

I11. HaiiTu Touku pa3psiBa GyHKINH, YKa3aThb ux xapakTtep. [locTponTts rpaduk pyHKIMN B OKPECTHOCTH TOYEK
pa3pbiBa:

0, eciu x <0, 1
2 21-x 1
1L f(X)=<x"ecu0<x<l 2 y= 1 3y == 2
= X" —
X+ 2, ecnu X 21. 101X

Koutposabhas pa6ora
1o teme «/IuddepennnaibHoe ucyucjieHne GPyHKIMH OHOIO ePeMEHHOTr 0
BAPUAHT Nel

|. Haiiti mponsBoaHbIe clienyomux GyHKIHI:

ctg(\ﬁ)
1. y:(eCOSX+3x)2; 2 3% 4+3Y =X-2Y; 3 y=(g2x) 2",

d2y
1. Haiiti BTOpYIO MIPOU3BOIHYIO F :
X
2 X = cos(t/2),
1Ly= X , 2. (t/2) 3. y=sin(x—-y)

x2 _1 y=t—sint.

I1l. . TTomp3ysch npaswioM JlomuTans HARTH TIPEHEIHL:




OueHo4yHble I[IpuMepsI THNOBBIX KOHTPOJIBHBIX 3aJaHUH
MeponpusiTHsI

5 7X
. X 1 . : COS—-
L lim|——— 2. lim (sin 2x)
x—1 X—=1 Inx X-—>1—0

1

IV IIposectu nonHoe uccnenosanue ¢ynkuun Y = X€ Xu MOCTPOUTH €€ rpaduk




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

WJ13.

H[ZI/IMG[Z BapHaHTa UHAWBUAYAJIbHBIX 332!3HI/II7L

Nuneinan anrepa

1. BuiuuconnTk anpeneaHTe NN

|azaa—% ¥ |—7 -3 2 4
| 11 o0 —1| =2 011
@ |_4 2 4 _2| Bl 14 213
-2 0 1 —1| [-3 —2 2 1

2. Haiite maTpuny X w3 ypasHeHnd. UNenath Nposepry

L 2 2 1 11 —15
2 1 -2 |- X= 2 -8 3
2 -2 1 11 T 0

3. PemnThk cHCTeMBI MMHENHLIX ¥ DaBHEHWE:
a) meromom Kpawmepa, b) maTpHuHRIM MeTOLOM

3r+4dy— 2z =26 l T+ 5y— z= 5
a) r— y+3dqz=-2 &) Jz4+8B8y+:z=T
3r — 3y + 5z = —2 14;{'—69;—_‘::|ﬂ

4. PemmnTh cucrenmel metToqon [Caycca

Tz —3zs = —h
R Ty —2xs = —4
a)
¥ 3z +2xa = 12
4y +3rs —bxjz = 3
r1 +3r: +53; —4dr. = 1
zy +3rx +323zy —2zy +xp = —1
i) 7y —2ry +®y —ra —T5 = 3
ry —4rs 42z +ra +3s = 3
ry +2rs Hxzz —ry Iz = —1
Ty +Fa —Fy +34 =0
xy —ra +zz —xyg =0
o)

3ry +xs —xrz +xy =0
3zy —re 4zxT3 —zq =0

5. HaitTe coficTReHABIE 3HAMEHNS 1 COOCTEEHHLIE BEETOPLL MATPILL.

, 4 —3 —3°

4 —5
a) _-1:{ 4 :} by B=|1 2 1
=2 1 1 2




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

TectupoBanue —
HE3aBUCUMBII KOHTPOJIb
HOKO (PT1 uPT2)

Bonpocsr:

1. C moMomipio 3r1eMEeHTapHBIX MTpeoOpa30oBaHUi paclIMpeHHast MaTpHIa CUCTEMBI JIMHEWHBIX YpaBHEHUH MTPpUBE/ICHA K BULY
O 0 0 0 O | 1 BriGepute BepHbIE YTBEpkKIAEHHS, ecii A — OCHOBHAsI MaTpHLAa CUCTEMBI, A-

01 02010

pACIIMpEHHas MATUIIA CHCTEMBL,
1. rang(A) =2
2. rang(A) =3
3. rang(A) =2
4. rang(A)=3

5. cucrema coBMEeCTHA

6. crcTeMa HECOBMECTHA

2. BricoTa TpeyrompHHKa ABC, OITYIICHHAs U3 BEPIIMHEI C,ecm A(3;l;2), B(S;—3;6), C(3,0,4) paBHa

2 2
3. Paccrosne mexy doxycamn smmimca X +9Y° —30X+18Y+9=0 paswo

x+4 y-1 z+5 x=9t+1 pasen

10 -2 -11 y=6t,
z=3-2t

4. KocuHyC 0CTpOro yria MeXIy MpSIMbIMU

5. YcraHoBUTE COOTBETCTBHE MeX Iy QyHKIWEH U e¢ nuddepeHImanom




O1neHoYHbIE
MEpPONPUATHS

IIpuMepsl THIIOBBIX KOHTPOIBHBIX 32JaHUI

GbyHKIHSA IIPOU3BOAHAS
y =3/sinx dy = COSX_ 4
33/sin% x
y:\/SinX dy: CO§X dx
2+/sin x
y= 1 dy = — COSX 4
\sinx 2+/sin® x
y= 1 dy = — COSX 4
Isinx R/sin* x
COS X
dy =———dx
y 23/sin x
dy =— = dx

6. Onpenernure MOPSI0K MAIOCTH OECKOHEYHO MaJIoi (DyHKIHH

K=

7. Oynknpa y = 6X - e 2X yOBIBaeT IS 3HAYCHUH X
1. .
X € (—0;1/ 2)

2 xe 1/ 2;400)

1

OTHOCHUTECIIBHO — IIPA X — 0O
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MepONnpusATHS
3. X€ (—0;—1/2) U (1/ 2;+x)
4, Xe(-1/2;+x)
5. .
xe(1/2;0).
HuddepenmpopanHbIii e  Yro Takoe onpexaenutenb? IIpu kakux npeoOpa3oBaHMUIX BEIUYUHA OIPEEIUTENS HE MEHSETC S
3ayer e B kakux ciaydasx onpenenuTens paBeH Hymo? YTo cienyer U3 paBeHCTBa ONpENEIUTENs Hyl0?

[aiite ormpezaeneHre MHHOpPa U ajureOpanvyecKkoro JIOMOJHEHHs sieMeHTa onpenenurens. Chopmynupyiire
MpaBUJIO BBIYUCICHUA ONPCACITIUTEIIA.

Kak ocymecTBIs0TCS TUHEWHBIE Ollepalliy HaJ MaTpULlaMu?

Kak nepemHoxarorcs ase MaTpuilsl? CBOHCTBA MPOM3BEACHUS MATPHIL.

KakoBa cxema HaxoxJeHHs 00paTHON MaTpHULbI?

[aiite omnpeneneHusl pelIeHHs CUCTEMbI JIMHEWHBIX ajreOpanydeckux ypaBHeHWi. Pacumdpyiite moHstus
«COBMECTHasI», «HECOBMECTHA, «OIPEAEIEHHA», «HEONPEIeNEHHA CUCTEMBI.

Hamumure gpopmynel Kpamepa. B kakom citydae oHE IPUMEHUMBI?

Uro Ha3bIBaeTcs panrom matpuliel? Kak on Haxoaurcs?

Cdhopmynupyiite Teopemy Kponekepa — Kanennu.

[Tpu KakuX YCIOBUSX CHCTEMa JIMHEHHBIX allreOpanvdecKix ypaBHEHHH MMeeT MHOXecTBO pemenuii? Korna
OHa MMEET EJMHCTBEHHOE perieHne?

Onwmmmnre meton ["aycca pereHus cucteM JTUHEHHBIX YpaBHEHHH.

Kakue Hen3BeCTHBIE HA3bIBAIOTCS CBOOOTHBIMH, a KaKue 0a3MCHBIMU?

Kakne ocoGeHHOCTH pelIeHns] OTHOPOIHBIX CUCTEM JTMHEHHBIX anreOpandecKux ypaBHeHHH Ber 3HaeTe?

Kak crponrcs pyHAaMeHTalIbHAS CHCTEMa pellieHn#?

Kax BBIOTHAIOTCS TMHEHHBIE ONepaliii HaJl BeKTopaMu? KakoBeI cBOMCTBA 3THX omepanuii?

Kakne BekTOpa Ha3bIBAIOTCS TMHEHHO 3aBUCHMBIMH, @ KAKHE JIMHEHHO HE3aBUCHMBIMU?

Uro takoe 6a3uc? Kakue BekTopa 00pa3yroT 6a3uc Ha IIIOCKOCTH U B IPOCTPAHCTBE?

Kaxoit 6a3uc Ha3pIBAIOT IEKAPTOBBIM?

Uro Takoe KOOpAWHATHI BEKTOpa?

Urto Ha3bIBaeTcs CKaJSPHBIM MPOM3BeJcHNEM BeKTopoB? KakoBbl ero cBoiicTBa? J{s pemieHns Kakux 3a1a4
¥ KaK OHO MOKET OBITh HCIOIB30BAHO?

Urto Ha3bIBaeTCs BEKTOPHBIM MPOM3BeIcHNEM BeKTopoB? KakoBrl ero cBoiicTBa? J{s pemieHns Kakux 3a1ad
¥ KaK OHO MOKET OBITh HCIIOIB30BAHO?

Urto Ha3BIBaeTCA CMEMIAHHBIM MIPOM3BeNeHNEM BeKTOpoB? KakoBrl ero cBoiictBa? s pemeHns Kakux 3a1ad
¥ KaK OHO MOKET OBITh MCIIOIH30BAHO?

3amummTe B BEKTOPHOM W KOOPAMHATHOM (hOpMax YCIOBUS KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUTAaHApPHOCTH BEKTOPOB.

[Ipsmas TMHUS Ha TUIOCKOCTH, e¢ o0Iee ypaBHEHNE
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[aiiTe mOHATHE HOPMAIBHOTO U HAIIPABJISIFOLIEr0 BEKTOPOB MPSIMON Ha INIOCKOCTH, YTII0BOro KodddurmeHTa.
3anuinure pa3iudyHbIe BUBI IPSIMON M YKa)KUTE T€OMETPHUUYECKHN CMBICI TapaMeTPOB ypaBHEHUSI.

3anuinuTe ycIioBHs MapaulelbHOCTH M TEPIEHIUKYIIIPHOCTH TPSIMBIX Ha TUIOCKOCTH B CIIydae pa3jIndHBIX
BUJIOB YPaBHEHUH NPSIMBIX.

Kak HaiiTi TouKy repecedeHust MpsSIMBIX Ha IUIOCKOCTH?

Kak BeIYHCIIsSieTcs] pacCcTOsIHAE OT TOYKH JI0 NPSMON Ha INIOCKOCTH?

[aiite orpezeneHue duIMICca U 3alUIINTE ero KAHOHMYECKOE YpaBHEHHE.

[aiite onpexnenenre runepOoiIbl M 3aUIINTE €€ KAHOHMYECKOE ypaBHEHHE

[aiite onpesenenne napaOoibl U 3aNuIIUTE €€ KAHOHUYECKOE YpaBHEHHE

H3noxure cxemy NpUBeIeHUs 00IIero ypaBHEHHsI KPUBOW BTOPOTO TOPs/IKa K KAHOHUYECKOMY BUILY.

Jlaiite noHsATHE TONAPHON CUCTEMBI KOOPMHAT.

OnuumTe napamMeTpuuecKkrii cnocod MoCTpOSHUs JINHUN Ha TUIOCKOCTH

ITnockocts, €€ obIee ypaBHEHHE

Kak onpenensiercss B3auMHOE pAcHONOXKEHHE IUTOCKOCTeH? 3amuIIuTe YCIOBUS MapajlieNbHOCTH U
NEPNECHIUKYJIIPHOCTH IUNIOCKOCTEH.

Kak BeIYHCIISIETCS pacCTOsIHUE OT TOUKH JIO TNIOCKOCTH?

3anuiuure pa3nudHble BUIbl YPABHEHUH NPSMOI B IIPOCTPAHCTBE U MOSICHUTE CMBICH [IApPaMETPOB, BXOISAIINX
B YPaBHEHUSL.

H3noxure cxemy NpUBeIeHUS OOIINX YPaBHEHUH MPSIMON K KAHOHUYECKOMY BHTY.

Kak onpenenuts B3auMHOE pacroioKeHUE NPsIMBIX B IPOCTPAHCTBE?

Kak Beramciisiercst paccTosiHuE OT TOUKH A0 MPsSIMOM B IPOCTPAHCTBE?

Kak ompenenuTs B3auMHOE PacIoiioKeHne IPSIMON U IIIOCKOCTH?

Kak ummercst Touka nepecedeHus IpsMoi U IIocKocTu?

Ha3oBuTe MoBepXHOCTH BTOPOTO MOPSIIKA U HAUIINTE UX KAHOHMUYECKUE YPaBHEHUSL.

CoopmynupyiiTe MOHATHE IIPeJena YUCIOBOH IIOCIe0BaTENbHOCTH

Cdhopmynupyiite noHsTHe npeena GYHKIIMA OIHON epeMEHHON

Yro Takoe 0OJHOCTOPOHHHUE Mpenesbl (GYHKIHU B TOUKe?

Cdopmynupyiite OHATHs OECKOHEYHO MaJIOl 1 OeCKOHEUHO Gosbioi npu X —> d (byHKIHH

IlepBbIil 1 BTOpOI1 3aMedaTenbHbIe IPEIEIbI

Kak cpaBHMBatoTCs O6CKOHEYHO MaJble BEMMYMHBI? UTO TAKOE OTHOCUTENBHBIHN MOPSIIOK MAIOCTH?

Kakne OeckOHEYHO Maible Ha3bIBAIOTCS SKBUBAJCHTHbHIMH? IIpuBeanTe mNpUMeEpbl SKBHBAIECHTHBIX
0GECKOHEYHO MallbIX.

Kaxnmu cBoticTBamu 00magaroT (pyHKINM, HENPEPHIBHBIE HA 3aMKHYTOM POMEXKYTKe?

UTo MOHUMAIOT IO TOYKOU pa3pbiBa GyHKIMU? Kakue pa3phIBBI pa3andaroT?

Kak cBs13aHbI MOHATHS HEMIPEPHIBHOCTH 1 AuddepeHnnpyeMocT (YHKINN B TOUKE?

3anmmmmte npaswmia augGepeHIpoBaHUS OOPATHON U CIIOKHOHN (PYHKITHIA.

3amummre TpaBwia  IU(QGEpeHIIMpOBAaHUA HESBHO 3afaHHOW (yHKIMM W (QyHKIUH, 33JaHHOU
TapaMeTPUIECKH.

Uro takoe quddepernuan Gpyakmmun? KakoB ero reoMmeTpudecKuii cMbIC?

Kaxnmu cotictBamu obnagarot quddepermmpyemble GyHKIMNR?
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Kak naxonsrcst quddepeHnnans 1 Npou3BOJHbIE BBICIINX HOPSIKOB?

®opmyna Teiinopa

Uro Takoe Touka skcTpemyma pyHkuuu? Kakue Toukn skcTpeMyma ObIBaroT?

Heobxonnmoe ycnoBue cymiecTBoBaHMs KCTpeMyMa st quddepeHnnpyemoit pyHKInN
JlocTaTouHbIe yCIOBUS CYILIECTBOBAHHS SIKCTPEMYyMa

Cxema ucceIoBaHus Ha SKCTpeMyM (YHKIIUU OJTHOTO MEPEMEHHOT 0

Cxema HaxO/IeHHs1 HauOOJIbILIET0 M HAUMEHbBIIET0 3HaueHUs (PyHKIIUHM Ha 3aMKHYTOM ITPOMEXYTKE.
Jaiite onpezaeneHre BBITYKIOCTH U BOTHYTOCTH KPUBOM Ha MPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCS TOUKaMu neperuda?

Yro Ha3pIBaeTcs acumnToTol rpaduka Gynkiun? Kakue acumMnroTsl pa3nnyaror?

B uem coctout npasuno Jlonutansa? g packpbITHs KaKUX HEONPEAENIEHHOCTEH OHO IpUMeHsieTcs?

5.

MeToan4ueckue YKazaHus 1o nmpoueaype ouneHuBaHusl

OueHoYHbIE MeponpusiTus

l'[poueuypa NPOBEICHUSA OEHOYHOI0O MEPOIIPUATHUSA U Heo0X0AMMbIe METOINYECKHe YKazaHus

KonrpossHas padora

B cemectpe cTyAEHTHI BBINOJHSAIOT 5 KOHTPOJBHBIX PabOT, COlEpKaHME KOTOPBIX OXBATHIBAECT BCE Pa3Jeibl JAMCIIMILUIMHEIL.
Kaxxnomy cTyneHTy BbaaeTcst cBoit BapuaHT. KOHTponbHBIE paOOTHl MPOBOAATCS B Yachl MPAKTHYECKUX 3aHATHHA. 3a KaKIyio
KOHTPOJIbHYIO Pa00Ty MaKCHUMAJIbHBIN Oallil ONpPE/IeNsieTCss B COOTBETCTBUE C PEHTUHI-IIIAHOM JIMCLUTLTHHBIL.

KpnTeplm OICHKH 3a/IaHUMA:

Bansl 3a KOHTPOIBHYIO PabOTY MOTY4alOTCd YMHOXKEHHEM MaKCUMAaIIbHOTO Oaia, MPeIyCMOTPEHHOTO 38 HEe B COOTBETCTBHUE C
PEHUTHHT- IIJIAHOM, Ha JOJII0 BEPHO BBIIIOIHEHHBIX 3aJlaHUM.

13

B cemectpe cryaenTs! BemonHs0T 7 /13 Mo Bcem pasnenaM mporpamMMbl TUCHUIUTMHBL Y KaXIOTO CTYAEHTa B TPYIIIE CBOM
BapuaHT M/13, HoMep BapHaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/IEHTa B CHHCOYHOM COCTABE IPYIIIIHI.

N3 pa3MenieHs! B 3IEKTPOHHOM Kypce 10 TUCIIHILUTHHE.
Pemenne kaxmoro 3a1aHus JOHKHO OBITH MMOPOOHBIM, C BKIIOUECHHEM ITPOMEXYTOUHBIX PAacuéToB, PACCYKACHHUHN, MOSICHEHUH, C
yKa3aHHEM HCIIONb30BAHHBIX METOO0B U (hopMyIl. 3aaHue BBICBIIACTCS OTACIBbHBIM (aiinoM, ykaseiBaercs PHO, rpymma.

Kpurepuu onenuBanus

3a;[aH1/Ie CUHUTACTCA 3a4TCHHBIM, €CJIN BBIIIOJIHCHO 0oJ1ee MONOBUHBI 3aIaHui




OueHoYHBIC MEPONPHUATHSA
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Ecmm 3aJaHUC HC 3a4YTCHO, pa60Ta BO3BpalacTcd CTyICHTY Ha ;[opa60T}<y.

CTyZ[eHTI:I MOT'yT UCHIPABJIATh HEBCPHO PCIICHHLIC 3aJaHUA U CIaBaTh Ha ITIOBTOPHYIO IMTPOBEPKY. Hpeno;:[aBaTenL MOXKCT YUCCTh
HCHIpaBJICHUA U I[O6aBI/ITI> Oauisl K MNpeaAbIAyIIIUM

TectupoBaHue — HE3aBUCUMBIN
koHTpob [JOKO

B cemectpe crynentsl mpoxomst nBa pyoexkHbix TectupoBanus (PT1 n PT2) Bo Bpemst KoH(pepeHI-HeIenH B CEpeJuHE U KOHIIE
TEKYIIIEr0 CEMeCTpa COrNIaCHO pacmucaHuio. Pybexnoe tectupoBanue (PT) mpoBoautcs B KoMmbroTepHO# dhopme B On-line
pexxume. IlponomkurensHocTh TecTupoBanus — 90 mMuHyT 6e3 mepepbiBa. OTCU€r BpeMEHM HAa4yMHAETCsl C MOMEHTa BXOJa
cryaeHTa B TecT. IHCTpyKTax, MpeAlIECTBYIOMUN TECTUPOBAHUIO, HE BXOIUT B yKa3aHHOe BpeMs. CTyIEHT MOXET 3aKOHUYUTh
BbInonHeHue TecTa 10 UCTedeHns OTBEAEHHOTO BPEMEHH.

PT HaueneHo Ha He3aBUCUMYIO OOBEKTUBHYIO OLICHKY 3HAHWH, YMEHUI M BIIaJICHUM, TIOJy4€HHBIX CTYJEHTaMH 32 OIPE/IeICHHBIH
HPOMEKYTOK 00yUIEHUSL.

Kaxxaplii BapuaHT Oniieta MOICIUPYETCS KOMITBIOTEPOM IO 3aJaHHBIM pa3jienaM XuMud u comep:kuT 20 3amanuii. CTyIeHTHI
BHOCSAT OTBETHl B KOMIIBIOTEp, HO BCE peIIeHWS M TMOSCHEHHS NpoBOAIAT Ha Oymare. [lo OKOHYaHMH TECTHPOBAHUS
NpEenoaBaTe0 BBIJACTCS MaTpUIAa OTBETOB W CyMMAapHBIA peUTHHr 3a TecT. OOCyXaeHHE pe3yabTaTOB TECTHPOBAHUS
IIPOBOJUTCSL HA KOHCYJIBTALIUU.

KpnTepml OLCHKH OAHOI'O 3aJaHUsA:

® 32 Ka)XXJ0€ NIPaBUIILHO BBHIIIOJHEHHOE 3aJaHNE BBICTAaBIsIeTCS | TeCTOBBIN Gasu;
e 32 HENpaBWIBHO BHINOJIHEHHOE WM HEBBIIOMHEHHOE 3a/1aHue BhicTaBisieTcs 0 Gauios;
e U1 3aJaHUM C BBIOOPOM HECKOJNBKUX IPABMIBHBIX OTBETOB, 3aJaHWH Ha COOTBETCTBHE U YCTaHOBJIEHHE
MIOCIIeJOBATENILHOCTH TIPEAYCMOTPEHO YaCTHYHOE OLICHUBAHUE.
MaxkcumansHBIH CyMMapHBIH TeCTOBBIH 0ait 3a kaxaoe PT cocrasmster 15 Gamios.

3a 2 menmenu 10 PT cTymeHThI MOTYT O3HAaKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwiieTa, KOTOPBIN pacrojaraercsl Ha
caiite http://exam.tpu.ru B pasnene «MeponpuaTHs», 1 MOKET OBITH BBIIIOJHEH KaXkKABIM CTYICHTOM HEOPaHUYCHHOE YHCIIO pas.

Jna cmyoenmos, ne npoweowux PT 6 nepuod nposedenus mecmupo8anus no y8adcumenbHou npuvume, npedycmompena
B03MOICHOCHIb MECMUPOBANUSA 8 Pe3ePEHbLll 0eHb, KOMOPbIIL HA3HAYAeMCs cpa3y nocie KoHgpepeny-rneoenu.

Ipu pezynemame pybescnoco mecmuposanus 6 06annoe u MeHee, 00YUAIOWUMCA NPeOOCMABIAEMCs 8 Nepuoo mexyuell

NPOMEICYMOYHOU ammecmayuu 603MoxicHocms nosmopro npoumu PT 6 pesepsuviil dens, coenacosannsiil ¢ bropo pacnucanuii
TIy.




OueHovHbIE MeEpOoNnpusa TS Hpouezlypa MPOBEJICHUA OCHOYHOI0 MEPONIPUATHUA T He00X0AMMbIe METOAHIECKIE YKazaHnus

HuddepeHnpoBaHHbIN 3a4eT. JuddepeHnpoBaHHBINA 3a4€T OCYIIECTBISIETCS B COOTBETCTBUH ¢ [0JI0)KEHHEM O MPOBEICHNH TEKYIIEro KOHTPOIIS 1
npoMexxyTouHoit arrecraiu TIIY (kak opraHu3oBaHHAs MPoOIEAypa HE MPOBOAMTCS). MITOroBeIi Oamn onpenensercs
CYMMHpPOBaHHEM 0aJIOB 32 BCE OLIEHOYHBIE MEPOIIPHUATHS TEKYILIETO CEMECTpa.




