P®OHJ OHEHOYHBIX CPEACTB IIO JUCIIMIIVIMHE
IIPUEM 2018 r.

OOPMA OBYYEHHMA ouHnas

Martematuka 1.1.

Hanpasnenue moaroToBku/
CIEeLHAIBEHOCTh
O6pasoBarenpHas nporpaMmma
(HampaBIeHHOCTH (IPO(HUIB))
Crennanuszamnys

VYpoBeHb 00pa3oBaHus

Kypc
TpynoeMKOCTh B KpenuTax
(3a4eTHBIX CAMHUIIAX)

3aBenyrouuii kageapou -

pykoBoauTens OTaeneHus
PyxoBoxutens OOII

[IpenonaBarens

18.05.02 Xumuyeckasi TeXHOJIOTUSI MATEPHAJIOB COBPEMEHHOM IHEePreTUKH

XuMuyeckasi TEXHOJIOTUS MATEPHUATO0B COBPEeMEHHOM JHepreTUKH

XuMu4yecKkas TeXHOJIOrusl MaTepHaAJIOB SIACPHOr0 TOIVIMBHOI'0 IMKJIA

BBICLIEE O6p2130BaHI/I€ - CneuuaaucT

1 | cemectp |1

8

= | Tpudouos A.IO.
7,

~ . [e/— | Jleonosa JLA.

Wi ho vee | Tepexuna JLUL
> :

2020r.




1. Poab gucuumiannbl «Marematuka 1.1.» B popMHUpPOBaHUM KOMIIETEHIIHI BHIMYCKHUKA:

JeMenT CocrasJsioniye pe3yJabTaToB 00y4eHHs
oOpa3oBarte
JBbHOM
nporpamMmm Kon
bl Cemectp | xommere | HamMeHoBaHWe KOMIETEeHIMT T .
(mucnunmIn HIUH Kon
Ha,
NPaKTHKA,
I'hA)
YK(V)- BrnanmeeT ombITOM pUMEHEHHsSI 3aKOHOB €CTECTBEHHBIX HAYK M MATEMAaTHICCKIX METOIOB
CrocoGHOCTE OCYIIECTBIATS 1.B1 U MOZETeH IS pelIeHus 3a/1a4 TEOPETHIEeCKOro U MPUKIAJHOTO XapaKkTepa
MTOWCK, KPUTUICCKUH aHAIN3 U
VK(Y)-1 | CHHTES nH(pOpMAIHH, YK(V)- YMeeT peniath 3a1a4l TEOPETUIECKOT0 U IIPUKIIAJHOTO XapaKTepa
™) MIPUMEHATh CUCTEMHBIN 1.V1
TIOJIXO JUIsl pEILICHUS
IIOCTABJICHHBIX 327124 YK(V)- 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK M MATEMAaTHIECKHE METOIBI TECOPETUIECKOTO
1.31 Xapakrepa
OTIK(Y)- Bnanmeer MaTeMaTHIECKHM allapaToM anreOps! u auddepeHInaIEHOTO HCUNCIICHIS
1 B1 (hyHKIMH OJTHOHM M HECKOJBKUX MEPEMECHHBIX JUISI TPOBEACHUS TEOPETHUSCKOTO
' UCCJIEJIOBaHUS U MOACINPOBAaHUS (PU3NUECKMX U XUMUYECKUX TPOLIECCOB U SIBJICHHH, a
MareMaTnK L TaKKe, IJIsl peIeHUs TPOPEeCCHOHANBHBIX 33/1a4
all
Brnaneer MaTeMaTH4YeCKUM ammapaToM HHTErPabHOTO UCYUCICHUS U
CriocobHocTs HeToNb308aTh OITK(Y)- | nnddepeHnnanbHBIMU YPABHEHHUSAMH ISl TIPOBEIEHHS TEOPETHIECKOTO MCCIIEI0BAHMS U
MaTeMaTUYCCKNUC 1 1.B2 MOIETUPOBaHMs (PU3NICCKUX M XUMUYECKUX MTPOIICCCOB U SABJICHUH, a TAKXKE, IS
OIIK(Y)- | ecrecTBeHHOHay4YHBIC 3HAHUSA pemeHus nmpodeccHOHaIbHbIX 3a71a4
1 JUISL peLlieHus 3a]1a4 CBOeH
poheCCHOHATBHOM
NEATENLHOCTH OIIK(Y)- | Bmageer MaTeMaTHYSCKHM anapaToM KOMILUIEKCHOTO U OIEPAI[MOHHOIO HCYHCIICHUS,
1.B3 psiiamMH JUIs IPOBEACHUSI TEOPETHYECKOTO HCCIIEI0BAHMUS U MOJICIUPOBAHUS (PU3UUECKUX
Y XMMHUYECKHX MPOIIECCOB M SIBJICHUM, a TAKXKe, JUIs pelieHus Npo(hecCHOHAIBHBIX 3a1a4
OIIK(Y)-
1.V1 YMeeT NpPMMEHSATbL M3YyUEeHHBE MeTOIb ajiTeOprl M aHalu3a IOJig

pemeHMa CTaHIOAPTHHEX 3adayd




JJIeMeHT
oOpa3oBarte
JBLHOM
MPOrpamMm
bl
(mucnunmIn
Ha,
NPaKTHKA,
THA)

Kon
KOMIIETE
HIUH

Cemectp

HaumeHnoBaHMe KOMIIETEHIIUN

COCTaBJIﬂlOIIII/Ie pe3yJabTaToB oﬁyqe}mﬂ

HaumMmeHoBaHue
Kon
OIIK(Y)-
1.y2 YMeeT NpuMeHATh annapar WHTErPAIbHOIO UCUUCIICHUS ISl PEILICHUs CTaH1apTHBIX
’ 3a7a4
OIIK(Y)-
1Y3 ‘YMeeT npuMEHsTh annapaT TEOPUH PSAOB U KOMIUIEKCHOTO aHaIK3a pU pEeLIeHUH
’ CTaHJApTHBIX 3a/1a4
OTIK(Y)- 3HaeT OCHOBHBIE MOHATHS U TEOPEMbI JIMHEHHOW M BEKTOPHOMW anreOpbl, aHaIUTHYECKOM
131 TCOMETPHH, TCOPUH JTUHEHHBIX MPOCTPAHCTB, AU(dHEepEeHITHATEHOTO UCUUCIICHHS () YHKITHH
: OJIHOH U HECKOJIBKUX MEPEMEHHBIX
OIIK(Y)- | 3HaeT OCHOBHBIE MOHATHS U TEOPEMBI HWHTETPANTBHOTO UCYUCICHUS (YHKIIH
1.32 OJTHOW M HECKOJIBKUX MIEPEMEHHBIX U Ju(PepeHINANEHBIX YpaBHSHUH
OIIK(Y)- | 3HaeT ocHOBHBIE OTIpE/ICIICHUS W TIOHATHUS TEOPHUH PSIOB, (HYYHKIIMHA KOMIDIEKCHOTO
1.33 NEPEMEHHOTO U OTICPAIITMOHHOTO HCUYHCIICHUSA

2. IMoxa3zaresu U MeTOABI OLICHUBAHUSA

l'l.uaHupyeMl,le Ppe3yibTaThl oﬁyqemm Mo THCITUIIJTHHE

Koa unaukartopa

HaunmenoBaHue pasjeiia MeToab! OlleHHBAHUS

Kox HaunmenoBanue JAO0CTUKEHHS AU CHHUILTHHBI (oLeHOYHbIE MEPONPUATHS)
KOHTPOJIHPYeMOoi
KOMIIeTeHIIUH (MU ee
Y4acTH)
PIA1 | Ymers paboTaTh ¢ MaTpUIIAMHU, BBIYUCIATD UX 1. Jluneiinas anredpa KonrponsHas pabora

YHUCJIOBBIE XapAKTEPUCTUKH

YK(Y)-1

NJI3.
TecTupoBaHue — HE3aBUCUMBII




koHTpois [IOKO
DK3aMeH

P2 | YMeTs uccienoBaTh W peliaTh CHUCTEMbI JIMHEWHBIX 1. JIuneiinas anreOpa KonTponbaas pabota

anredpanvyeckux ypaBHEHUH OTIK(Y)-1 3.
TectupoBaHue — HE3aBUCUMBII

koHTpoJbs [JOKO
OK3aMeH

P13 | YMerp mnpoOM3BOAUTH IEWCTBUS HajJ BEKTOpaMH B 2. Bekropnas anredpa KontposbHas padota

IIPOCTPAHCTBAX YKY)-1 3.
TectupoBaHue — He3aBUCUMBII

koHTpousb [JOKO
DK3aMeH

P4 | YMeTh CTPOUTH OCHOBHBIC T€OMETPHUYECKHE 00pa3bl 3.AHaiuTHYecKas KonTponbras padbora
reomMeTpus 3.

TectupoBaHue — HE3aBUCHUMBII
koHTpoJb [JOKO

OK3aMeH

OIIK(Y)-1

PS5 | YMeTh BEIUMCIATH PEICIIbI 4.BBencHue B aHANN3 KonrponsHas pabora

NJI3.

TectupoBanue — He3aBUCUMBIN
koHTpois [IOKO

OK3aMeH

YK(Y)-1

P16 | YMmerp uccrnenoBaTh QYHKIMH OJHONW U HECKOJIBKHX 5. Juddepennnansuoe Kontponbnas padota
MIEPEMEHHBIX ucuucieHne QyHKuuu WJI3.

OJIHOM ITEPEMEHHON TecTtupoBaHue — HE3aBUCUMBIN
6. uddepenumansHoe koHTpouss [JOKO

ucUHCIeHNE PYHKIINU DK3aMeH

HECKOJIbKUX [IEPEMEHHBIX

OITK(Y)-1

3. IlIxkajga oneHuBaHus

[Topsimoxk opraHu3aluy OLEHMBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIAaMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PEe3y/IbTaTOB 00ydeHHs B TOMCKOM MONMTEXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JCHCTBYIONICH PEIaKilnm).



Hcnonb3yercs 6aJibHO-pEHTUHIOBAs cCUCTEMa OLIEHUBAHMI pe3yibTaToB 00yueHus. iToropas oneHka (TpaAuLMOHHAs U JIMTEpHAs) 10 BUAAM y4eOHOM
nesitenbHOCTH (M3yuenue aucuuiiug, Y UPC, HUPC, kypcoBoe IpoeKTUpOBaHKE, IPAKTUKH ) ONIPEAEISAETCS] CyMMOM OaliIoB 10 pe3ybTaTaM TEKYIIETro
KOHTPOJISl U IPOMEKYTOUHOM aTTecTaluy (3k3aMeH) (UTOroBas peHTHUHIOBast OlleHKa - MakcumMyM 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX 0annoB 3a OIICHOYHBIC MCEPOIPHUATHA TEKYIIETO KOHTPOJIA H HpOMC)I(YTO‘IHOﬁ aTrreCcramuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa aj1d OTACIAbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYHICI'O KOHTPOJIA

% BBINOJIHEHUS
3a/1aHus

CooTBeTCcTBHE

TpPaJMIHOHHON OlIeHKe

Onpene.ﬂelme OLCHKHA

90%+100% «OTIHIHO» OTnn4HOE MOHUMaHKE IIPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJINYHBIC YMEHUS U BJIaJICHUE ONBITOM IIPAKTUYECKOM ESTeIbHOCTH,
HE0OX0IMMBIE Pe3yJIbTaThl 00yueHHs1 chOPMHUPOBAHBL, MX KAYECTBO OLICHEHO KOJIMYECTBOM 0aJUIOB, OJM3KHM K MAKCHMAaIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE IOHUMAaHHUE NPeIMETa, XOPOILNE 3HAHUS, YMEHHS 1 OIIBIT MPAKTUUECKOM NEeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTAThI
00y4eHust COPMHUPOBAHBI, KAYECTBO HU OJHOIO M3 HUX HE OL[CHEHO MUHMMAaJIbHBIM KOJIMYECTBOM 0aJlJIOB

55% - 69% «Y IOBIL» [puemiieMoe MOHNMaHUE PEIMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHHS M OIBIT IPAKTHICCKO AESTEIbHOCTH, HEOOXOIUMBIE PE3yJIbTaThl

06y‘I€HI/IH Cq)OpMPIpOBaHBI, Ka4CCTBO HCKOTOPBIX U3 HUX OLCHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aiioB

0% - 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbBHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana 115 OLICHOYHBIX MEPONPHUITHI dK3aMEHA

% BBITOJTHEHUS JK3ameH, CooTBeTcTBHE
3a/1aHuii IK3aMeHa 0asn TPaJULHOHHO OLlCHKe Onpeneaenne onenicn

90%+100% 18 +20 «OTIUIHO» OTnuyHOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUYECKOI AesITeTbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, OM3KUM K MAaKCUMAJIBHOMY

70% - 89% 14 +17 «Xopomuro» JlocTaTO4HO NMOJHOE MOHNMAaHUE IPeJMeTa, XOPOIINe 3HAHHS, YMEHHUS U OIBIT IPAKTUUECKOH e TEIbHOCTH, HEOOX0JUMbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y 1oBIL» [MpuemneMoe NOHUMaHKE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIbHOCTH, HE00XO0IMMbIE
[pe3yJbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OneHo4YHbIE MEPONIPHSITHS

“p“Meplﬂ THIIOBBIX KOHTPOJbHBIX 32[[3H"ﬁ

KonTponbhas pabota

KonTponbnas padora «J/Iuneitnas anredpa»
BAPHUAHT Nel




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 4 -3 1

1. Jlan onpenenuTenb -1 1 01
: pen 3 2 40l

0 -1 13

@) 3anuImuTe pas3iioKeHe JAHHOTO OTIPEIENUTENs TI0 YeTBEPTOMY CTOJIOIY;
0) BBIYMCIIUTE OTIPEICIIUTEINB, TOTyYUB MPEIBAPUTEIBEHO HYIH B KAKOH — JIMOO CTPOKE MIIH CTOJIOIIE.

X+2y—-z2=-]
2. Pemmnth cucteMy ypaBHEHHIA METOIOM OOpaTHOW MaTpPHUIIHL: 3y -z=1,
X+4y+z=5.

3HaueHue X BBIYMCIUTH TaKke MeTonoM Kpamepa.

3. HCCH@Z[OBaTL CHUCTEMY Ha COBMECTHOCTD U PEIINTH METOAOM Faycca

X — X3 =X, =2
X, + X, — X, =3

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

4. [laHa cuctemMa OTHOPOJHBIX JTUHEHHBIX ypaBHEHUH

a) JlokaxuTe, 9TO cHCTEMa NMEET HeTPHUBHAIIEHBIC PELICHUS;
6) Haiinute oO1iiee pereHne CUCTEMBI;
6) HaiinuTe HyHIAMEHTAIBHYIO CHCTEMY PEIICHHH.

. Ilpu kakux 3HaUEHUAX MapameTpa A cncrema nuHeiinbIx YpaBHEHUN
2 1 14
C pacIIHpPEHHOM MaTpHIIEH 1 A 13| coemecrna?

1 2% 14




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KontpoasHas padora mo Teme «BekTopHas aaredopa»
BAPUAHT Nel

|. Janpr uersipe Bextopa: 8 ={4,5.2}; b ={3,01}; ¢ ={-1,4,2};d ={5,7,8}.
1.JlokasaTk, YTO BEKTOPHI 4a, 6, C 06pa3yroT 0asuc U HAWTHU Pas3IokKEHHE BEKTOPa d B srOM Gasuce.

2. HaiiTi KOCHHYC yTila MeKIy BEKTOpaMH a | b.

3. Haiitu jumny Bektopa § = a + 26 +3C.

1. Dausr yernipe Touxn: A(1;3;0), B(4;12), C(3,0;1), D(—4;3,5).

4. Haittu 066éM nupamuasl ABCD  u anuny BeicoTsI , onymennoi u3 sepmunsl D Ha rpans ABC |

—_ -

5. Haiftu npoekuuio BeKTOpa AB Ha ocs sektopa CD .

6. HaiiTn koOpauHATBI BEKTOpa [(ﬁ + Ké), EB] :
o o= 1 ~ L A
I11. Tapamenorpamm nocrpoen Ha Bekropax a = P+4¢, b = E(p —(), rne |p| =4, |q| =2,(p"g) = g

Onpenenuth: a) KOCHHYC TYMOTO yriia MEXAy JUaroHaasiMu; O) JUIMHY BBICOTHI, OMYIIEHHOW Ha CTOPOH

KonTpoabHasi padora mo TeMe «AHAJTUTHYECKAS] TEOMETPHSD
BAPUAHT Nel

1. OmpenenuTh Mpy KaKUX 3HAYCHHUAX @ TPsIMast

(a+2)x + (@*-9)y + 3a% - 8a + 5 =0 napamnensua ocu OX.
2. CoCTaBUTh ypaBHEHHUS MPSIMBIX, TAPAJUICIBHBIX MPIMON

3x - 4y - 10 = 0 u orcrosinMx OT Hee Ha paccTosiHue d=3
3. aubl BepuiuHbl Tpeyroiabuuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BHICOTHI H3 BEPIIUHBI A 1 YpaBHEHUE MEIHAaHbI U3 BepIIHHEI C.

4. TIpuBecTH K KAHOHMYECKOMY BHIY, HA3BaTh U IIOCTPOUTh
kpuBble: a) 16x%+25y°+ 32x - 100y - 284 = 0;
0) y?-4y-20x+24=0.

5. W3 obumwux ypaBHeHwuii npsmoii :  2X+y—-3z2-9=0,
-2x+ 3z+4=0
MOJIYYUTh KAHOHWYECKUE M MapaMeTPUYECKOE yPaBHEHHS IMPSIMOH.




OueHno4yHble MEPONPHATHS

IIpuMepbl THHOBBIX KOHTPOJIbH

bIX 3aJaHUI

6. Haittu npoexumto Touku A4(1,2,0) Ha MIOCKOCTH

8x + 6y +8z - 25 =0.

7. IlocTpouTh TENO, OTPAaHUYEHHOE TOBEPXHOCTAMHU

2 —

x°=1,
X+y=2,
y20,220.

. Boruucaums npedesbl

2_
1. fim YT —4n.

N—c0 3\/2n3 +1 ’
v1+ x2 ]

3. lim :
x—1 2X
[y2
5. fim VX —3-1.
x—2 X—=2
x4
7. lim (XLZJ X .
x—oo\ X —1
e2x__ex
9. lm ——;
x—0 X

KonrposabHas padora no teme «BBeeHue B aHaJIn3»

2
8. Iim In(x“+2)-In2,

x—0 x2 ’

. sin(2-x)
10. lim ——=.
X>2 J2X — 2

1 1 1 1
St ottt
2. lim 24 8 2" .
n—oo n-1
2
4. iim 6X 2+2x;
Xx—o 3x° +1
2
6. lim — -
x—01—Ccos X

I1. Onpeneants nopsiok 6. M. o(X) mpu X —> O ornocureanno X:

2. a(x)=+2x+1-1.

1. a(x) =In(1+3/x*-tgx),

I11. HaiiTn Touku pa3pbiBa pyHKIUH, yKa3aTh uX XapakTtep. [locTponTs rpadguk pyHKIMH B OKPECTHOCTH TOYEK

pa3pbiBa:




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

0, eciu x <0, 1
? 21—X 1
1. f(X)={x%, ecu0<x<l, 2.y= I , 3. y= 7 4
il X" —
X+ 2, eciu X >1. 121X

KonrposabHas pabora

Imo TemMe «I[ml)(bepeﬂuuam,ﬂoe HCYUCJICHUE (l)yHKIII/II(I OHOI'0 IIEPEMEHHOT 0»

BAPUAHT Nel

. HaiiTu npousBo/iHbIE CIeAYOMNX QYHKIHN:

X

ctg(\ﬁ)
1y =% +3x)?; 2. 3% +3Y =x-2y; sy=(g29 V2
d?y

1. Haiitu BTOpYyI0 NPON3BOAHYIO F :
X

X2 X = cos(t/2),
A 2 -
x2 _1 y=t-sint.
Il. . ITons3ysce npasunomM Jlonurans HalTH Ipeaessl:

7IX

_ 2 1 _ _ cos—

L lim| 22— - — 2. lim (sinmz) 2
x—=1 X—=1 Inx Xx—>1—0

1LYy= 3. y=sin(x-y)

1

IV IIposectr nosnHoe nccnenosanue ¢yukiun Y = X€ X'n MOCTPOUTH e€ rpaduk

KonTponbnas pabora
no teme «Auddepenunanbuoe ucuncienue OHID»
BAPHUAHT Nel




IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OueHno4yHble MEPONPHATHS

|. Haiit 1 mocTpouTh 0071acTh ONpeaeneHIs () yHKITHH:

z=-/xIn(L-x-y)

IT.

V.

HaTu ykaszaHHEE [IPOU3BONHEE
2
u=(y)t MMM,
OXx oy 07 oOXxoz
j ou ou _du
y—+z—=2U.

ypaBHeHno X —
X

2
Iposeputs, yaosaersopsier i pynkmas U = X< F
Z

2 2
CoCTaBUTh ypaBHEHHE HOpMald K moBepXHocTH X —2X+6y—z = 4 napannensro  mpamoit

5_y—2_z—1
1 3 4

Haiitn HanGonbiiee n HaMMEHbIIeE 3HaYeHNe QpyHKImm: Z = 8X + Y — XY B samkuyTO# 061acTw,

OrpaHHYeHHOM TuHUAMH X = O, y= 0, X+y= 10.

[IpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.

2. m3.




Nuneinan anrebpa

. BramcnuTes on pedenTenn

ry +3rs 40y —dry =
ry +drs +2ry —Zrgy 415
by ¢ & —2ra +4zy —-z4 —I3
ry —4rs +ry +rg +I33
ry +2rs 4Ey -y T =

T +rs —ry trg =10
I —Iy +Ty —ry =

3r, 4w —ry +xy =10
| 3¢ —Fa 478 —1s =1}

12 3 -1 2 -7 -3 2 4|
11 0 -1 -2 1 1]
A PR R bl 213
-20 1 -1 -3 -22 1|
. Haitrs maTpuuy X w3 ypassesns. Cnenats nposepky
1 2 2 1 11 —15
2 1 -2}-A=]| 2 -8 a
2 -2 1 11 7 0
. Peumth cHoTeMEl MHHETHLIY YPaBHEHNIT
a) meTomou Kpamepa, b} maTpudsBM MeTODOM
dr4+dy— 22 =126 r4+hy— z=
a) r— y+3dz=-12 by {3z +By+z=7T
dr—dy+Hz=-2 dr—By+:z=
. Peumth cucremer meTonom aycca
Lo —3z; +dxy = -5
:I Iy —2xy +3zy = -4
1 32, 43z, Sz, = 12
43] +3T'_r —FFE3 = 5




BekTopHan anrefpa

1. Naua pasrobenpensan tpanenud ABC'D, s kotopoin  [AB| = 6,

AD| = 2, o = LBAD = 6P, 1 — efMHUUHLI BeKTop B HANpaBleHU]
ocHopadud AB, 7 - enuauuHE BexTOp B Hanpasiedun cropodsl AD. Pas-
NOMUTE BEKTOPEL CTOPOH E, ﬁ., (ﬁ., DA BEKTOPEL AUAroHaneil

rpanenun AC w BD no sexTopam m o 1.

2. Ounpegenute koopaunatsl Tovek C u D, nemawux Ha npamoi, npo-
xopauwed depes toukn A u B, ecnn A(2;-3;1), B(-2;2,—-4) u
|AC| : |AD|: |AB|=10,5:2:1

3. B rpeyronenuke ¢ sepumnann A(-1;2:4), B(20:-3), C[4;-1;2).
Haiitu: a) sexrop mequanul AM,
b} Bexrop BrcoTw B,
¢) moboil no Monymo sekTop BuccekTpuckl yraa

4. ane! Tpu BepluitHsl napanienorpamya ABCD:
A(3;0;=3), B(-8;2;0), C'(0;3;—4). Onpenenuts:
a) KOOpAMHATE YeTBepToil Bepliunsl D,
b} pausy BricoTh, onyuleHsol u3 Bepwntel [) Ha cropony AB,
€) KocHHYC ocTpore yria Mexay auarosanaun AC u BD.
5. lapaiienorpass NocTpoeH Ha BekTopax d = p— 2§, b= 35— ¢,
rae [ pl=1, |¢|=2, (F"q)=n/3 Onpenennrs:
a) KOCMHYC TYIOIO YIia MERY AMaroHassami;
b mIMHY BRICOTHL, OUYLIEHHON Ha CTOPOHY d.

6. Hafity eguuuuHLll BeKTOp €, KOTOPLIL OIHOBPEMEHHO NepHeH UKy Ispes
pekTopad @ = {1;2;3} u b= {0;1; -2}, ecau (€ "1) = n/2.

T. B nupamune ABCD ¢ peplinHamu B TOUKAX
Al4;4;5), B(-5;-3;2), C(-2;-6;-3), D(-2;2;-1)

HallTH 0bBeM W [JIMHY BRICOTHRL, ONVIUEHHEON Ha rpads ABC,




AHanuTuyeckan FeoMeTpUA Ha NNOCKOCTH

1. CocraguTh ypasHeHus OpAMELX, Dpoxogauie depes touky M(=7;5)
a) mapajsiensto npamoit 3z 4+ 2y — 1 =10,

=1 y+i4

b} nepnesgukyaspHo npamoi =g
. D Ll r=31+4
¢) nog yriaom 45 K npsamoi { y=—t—2

2. Jlann seplmnsl Tpevronsiuka A(—1;3), B(2;5), C(0;6).
Cocrasuts: a) ypasHenue cropotsr AC,
b ypasuenne megnann BM,
¢} ypasrenue suicorel CH o saiiry ee gnuny.

r=3-1
3. lane ppe npamste Liy=2z-1, lo: { ! 4 Haiiru:
b=-

a) TOUKY [epecedeHus IpaMELX,
b} kocuHye yria Memny npaMeMi,
€] COCTABUTE YpaBHeHUe DUCCEKTPUCE TYIOrO Y14 MEKLY NPIMBEIMY.

4. H[JHHE'L'-TH YpabBHeHNH JIMHUH K RaHOHHYECKOMY BIAY H LOCTPOHTE:

) +yi-o—y-1=0 2) d*+8c+y’ —dy+1=0

3 y=042/T+ 219  4) r=8+48y—4

5) 2500 — May+ 257 =10 6) 2 — 8oy + 4P +1 =10

5. CocTasuTh YpaBHeHUE M NOCTPOMTE NHHMIO, KakJas TOUKa KOTOpoil omi-
Hakoso yaanera ot Touku M(—2;1) u or npasoit x — 4 = (.

6. HDE'I‘]'JDHTJ:- JIMHIAN, 3addaHHBIE YhaBHEHHAMNA B NOJIAPHBIR ROODAMHATAXS

1 1 1
) p=l4+—  2) p==— 3] p=

P sing’ T 1-2cosyp
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AHanuTHyeckan FEOMETPUA B NPOCTPAHCTEE

1. CocrasuTs ypaBHeHHe [UocKocTH, npoxodiwed yepes Touky Myid; —2;4]
napaliiensHo oy sextopam d; = {6;1; -1}, d@y = {32, -2} Haittu pac-
CTOSHUE OT HaYalld KOOPAMHAT 10 3Toil NA0CKOCTH U o0keM [UPaMUML, 0T
CEKAEMOIT IIOCKOCTRID 0T KOOPAMHATHOIO YT,

2. W3 obumx ypasHenuit npamoil

e +dy+3241=0
dr—dy-2244=10

[MIYUHTE 28 haHORRYeCKHe W llapaMelpiHeckie YpabBHeHns. DllpE',L[EJlH'l‘h
paccToddle 01 Hatalla ROOPIAHHAT 00 IIFIHMU]:;J.

3. Haittu Touky nepecedesns U yron Mexy npaMoi

r=24+3
y=t—-2  unnockocten 2r — by 4 14z = 0.
=143

CocTasuTh VpdbBHeHRNE IIPOeRLHN LaHHOH I[PHMUH Ha 3Ty [OCROCT L.

4. JTaHkl BepUIMHEL TPEYIOALHOMN THPAMUIL

Al 4:5), B(-5;-3:2), C[-2:-6;-3), D(-2:2:1).
Cocrasuts ypagHenue rpady ABC u ypassenne seicorst DH, onyiensoi
Ha 9Ty rpads. Haiitu obtes nupaMume.

5. [locr PORTE HOBEPREAGCTH

2z ) 4yt =(2-2)

2

1) %42




MNpunomenns npoussogHon

1. Hecnenosate Ha sxcTpemyM dyHEDHR

1
T . 203 2 a1/3
1) = — =M (- )Y
_ 9 — 1

2. CocTaBuTh ypaBHeHMA BCEX ACHMIITOT CHAENYIOIMX KPHBLIX

F a . ¢
. L _h 1;
1) y=VI-7 ) y= 2T

r—3

3 y=z-2Inz

3. llposectn nonHoe wccnegoBaHue M NOCTPONTE CPaduEN QYHKINN

dr
1 - 2 =2 —z)z:—dz +1)
Iy T ) y=y(2-z) .
. 3 1
V=1t T

4. CocTaBuTh YpaBHEHUA KAcATeNbBHON U HOpPMAnM K rpaduey dyHEUMH B
TOMKE C aﬁcunccuﬁ I = Iy HIH CGD'IBET‘ETB}'I‘DUJ,EI‘& JHAYEHHK) DapaMeTpa
t=1,

1 . .
L] y:g[r'—?m—d} Iy =4
T =2cost
2 = -1/
_.:| 'y:Si]’lt f" "Tl."l'!l

5. B kpyr pamuyca R snucan passobenpenuwni Tpeyronsauk. lpn kakom
COOTHOWIEHHE CTOPOH TPREYroNBHUE 6yaeT MMeTh HanbONBIIVIO M7I0MIATE.




[I'}' HEUHH MHOMHXE NepeMeHHBIx

1. Haiiru u uzobpasuts obnacty onpegenesdus ¢yHKLMi:

—

) s=2y-o+y®—y*  2) z=amcsin(l - y)+yx -y

. [ i "
2. Haiiry yacTHete npoussofsste 2, U 2, GyHKUMEA

T 4-
1) z=ar¢:5ir1£-arccu5£ ) ;=y3-ﬁ——1—y
; y vy
sin 2y’ o —_—
3) r=———+tg Infz° - 1/y) 4) 2= 22-3y- & VY
r—Iny
3. Haiiru yacrsete nponsgoiHee :; H z; cloAHOM dyHELNY
U — 3
z=clg = rie u=cos 1,-'yE — I, U= p—
' In(z — )
4. Haiitu npomssonsyto z,,  eci
3 31 4
z=Incos(z’ —y), roe ©=5"", y=7
i d: ds
5. Hafitu npoussonssle = = eciy
or  dr
Inz
—y , dr-—
PESE L e ?y , e ggr=l—%:"/{‘I

i i - ! y
6. Haitru nponssonnyto y' HessHoll dyHkuuy y(z), saiaHHoil BEpakeHueM

1) e+ — et 4 9glny =9
2) 2 yeosay—z =0

L] i s -
T Haiirw gacTHLE TOOHSRGIHEE = W * HessHol dvaruuu =0+ o) sanaguoi
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue —
HE3aBUCHUMBIN KOHTPOJIb

LIOKO (PT1 u PT2)

Bomnpocksr:
1. C nomoripio 31eMeHTapHBIX TPeoOpa30BaHUi pacIIMPEHHAs MaTPULIA CUCTEMBI JINHEHHBIX

1 -1 2 0110
ypasuenuii npusenenakBugy |0 O 0 O O | 1 | BeiGepure BepHbIe yTBEpHKACHHS, €CIIH

01 02010

A — ocHOBHas MaTpua CUCTEMBI, A — paCllupCHHAaA MaTprlla CUCTCMBI.
1. rang(A) =2

2. rang(A)=3

3. rang(A) =2

4. rang(A)=3

5. cucremMa COBMeCTHa

6. cucTeMa HECOBMECTHA

2. Bricora tpeyronsauka ABC | onymennas us pepmnnr C, ecnin 4(3;1;2), B(5;—3;6),
C(3;0;4) pasra

3. Paccrosinne Mesky pokycamu suumnca 95X +9y° —30X+18y +9=0 pasno

X=9t+1,
4. Kocunyc ocTporo yrna Mexxay npsmeiva - X+4_y-1_z+5 y _6 paBeH
10 -2 -1 y=0L,
z2=3-2t
5. YcTaHoBUTE COOTBETCTBHE MeXAY GyHKIMEH U e€ quddepeHnnanom
byHKIHS MPOU3BOAHAS
y =3/sinx _ COoSX
3R/sin® x




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

y =+/sinx __C0OsX
dy = — dx
2-/sin x
y= 1 dy = — COS X dx
\/sin x 24/sin® x
1 dy =— COS X dx
Isinx 3sin‘x
COS X
dy = ———dx
y 23/sin X
1
dy = ———dx
y 2+/sin x

1+ x3

3

In (
. X
6. Onpenenure MOPSIIOK MAJOCTH OECKOHEYHO Majlol GyHKIMH ——— 2
X

0.0]

K= )

7. DyHKIMA y = 6X-e2* yObIBaeT it 3HaYeHni X
Lye(i1/2)
2. x e (1/ 2;+0)

3. Xe(—o0;—1/2) U (1/ 2;+0)

4. xe(-1/2;+x)

S xe(1/20).
8. g dynkiun Z = Z(X; y) HW3BECTHO
2, (M)=2,(M)=0

j 1
OTHOCUTEJIBLHO — IIPH X —
X




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2, (M)=5; 2,(M)=1; z,(M)=-2
Torma Touka M

SIBJISIETCSI TOUKOM MUHMMYyMa

HE ABJISIETCA TOYKOM 3KCTpEMyMa

SIBJISIETCS. TOUKOM MaKCUMyMa

SABJISIETCS CTAMOHAPHOM TOUKOM

HE SBJISICTCS CTAIlMOHAPHON TOUYKOU

DK3aMeH

[IpuMepbl 3a/]laHUM Ha 9K3aMeH

TIIY JK3aMeH Kypc1

Bapuant 1

1. CdopmynupoBats u 10Kka3aTh Teopemy Jlarpamxa.
2. YpaBHEHUS NMPSMOU B POCTPAHCTBE
x+1 X—2 1
3. Haiinure mpenmensl:  a) [im 2 +3 B) |lim xeX.
x—o0 X1 _ 3X Xx—>+0

4. Haiinure Bce 9acTHBIC MPOM3BOJHBIE TIEPBOTO MOPSAKA QYHKIHN U = /2 x2 _ 3y.
1
5. Omnpenennte ToYku nepernda ¥ MHTEPBAJIBI BRITYKIOCTH H BOTHYTOCTH QyHKIMH Y = X 5eX,
X] —X2 —2X3+ X4 — X5 =—2,

o o HalauTe oOlIee pelleHne
Jlana cuctema TUHEHHBIX YpaBHEHHMA — X1 +2X2 — X3+ X4 — X5 =-2, A mee p

X1 + X2 — X4 +2X5=-1.

CHCTCEMBI

7. CocTtaBbTe ypaBHEHHE IUIOCKOCTH, KOTOpas MPOXOJIUT depe3 Touku M 1(7, 2, —3) " M2(5, 6, —4)
napasuiensHo ocu OX.

8. IlpuBemute ypaBHeHHE KPHBON K KAHOHMYECKOMY BHJIY U TIOCTPOWTE KPUBYIO




OueHno4yHble MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

16x2 —9y2 —64x+18y =89.
DK3aMeHaIlMOHHbII OmieT 1

e3sin2x -1

1. Haiitu ipenen limx 50— .
2X" 45X

. — 3 I
2. 3anucath ypaBHEHUS BCeX acUMNTOT KpuBoit Y = X IN X.

3. UccnenoBath Ha 3kcTpeMyM GyHKIHIO Y = In+/x2 +1 + arctg .

4. Haiitu 1 u300pa3uTh 00JIACTh ONpeaeTeHUs (PYHKIHH Z=InX+,X-Yy

5. Wccnenosats Ha sketpemyM dyuxkuno — Z(X;Y) = X2 — y° —3x + 6y

DK3aMeHAIIMOHHBIA OnjteT Ne X

1. CkassipHOE IPOU3BEACHHUE BEKTOPOB, €0 CBOMCTBA U IPUMEHEHHE.
2. B3auMHoOe pacrionoxeHue npssMoi U INIOCKOCTH B IIPOCTPAHCTBE.
-3 2 5
3. Berancnauts onpeaenuTens .
pedt -2 7 1
-1 -6 4
4 Haiitn kocuHyc yria npu BepmimHe 4 M IJIOUIaJb TPEYroJbHUKA C BEPIIMHAMH B TOYKax

A@G-41), B(~2:8.0), C(~152).




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

5.3anucaTh ypaBHEHHME MpsAMOM, mpoxonsdumeil uepes Touky M (=9;4) mnepnenaukynspHo mpAMOii

x=1 y+2
5 -7
N L[ x=2t+7
6.Haiitn KOOpAMHATHI TOUKH MEpPEeCEUCHUs PSIMOi y=-t+d U wiockoctu 3X +9y -3z +1=0.
z=5t-2
7.ITocTpouts
a) KPUBYIO X =—2 —./2 -3V ; 6) mosepxnocth 2X° +4y? -3z +1=0.

DK3aMEHAIIMOHHBIE BOIIPOCHI
e UYro Takoe onpenenutens? [lpn kakux nmpeoOpa3oBaHUAX BETUYUHA OIIPEICTUTEIS HE MEHSIETCS
e B kakux ciyyasx onpenenauTeNb paBeH Hyo? UTo cieyeT U3 paBeHCTBa ONPEACIUTENS HyI0?
e JlaiiTe ompenereHne MUHOpa H aireOpandecKoro MAOTMOJHEHHUS 3JeMEHTa OIpeaeTUTeNs.
ChopmynupyiiTe IpaBUIO BEIYUCICHUS ONPEACTUTEIS.
Kaxk ocymiecTBisitoTcs TMHEHHBIE Onlepaliy HaJ MaTpuuaMu?
Kax nepemHoxarorcs nse MaTpuiibl? CBOWCTBA MPOU3BEACHUS MATPHIL.
KakoBa cxema HaxoxeHUs 00paTHON MaTpPHUIIHI?
HaiiTe onpeneneHus: penieHns CUCTEMBI JMHEWHBIX anreOpandeckux ypaBHeHHU. Pacmmdpyiite
MTOHSTHUS «COBMECTHAS», KHECOBMECTHAS, «OMPECIEHHASY, «HEOIPEACIEHHAS CUCTEMBL.
Hanmummre popmynsr Kpamepa. B kakom ciydae oHU IPUMEHUMBI?
Uro HazbiBaeTcs paHrom matpuilsl? Kak on Haxoaurcs?
Cdopmynupyiite Teopemy Kponekepa — Kanemnu.
[Ipn kakuWx yCIOBHAX CHCTEMa JIMHEWHBIX aIreOpandecKux YpaBHECHHUH HWMEET MHOXKECTBO
pemenuii? Korjga ona nMeeT eIMHCTBEHHOE pelieHue?
Onumute Metox ["aycca pemeHus: cucteM JIMHEHHBIX ypaBHEHHI.
Kakwne Hen3BeCcTHBIE HAa3bIBAIOTCS CBOOOIHBIMH, a Kakue 0a3UCHBIMH?
e Kakne ocoOEHHOCTH pPENICHHUS OJHOPOMHBIX CHCTEM JIMHEHHBIX alTeOpandecKux ypaBHEHUN Bbl
3Haere?
e Kak crpourtcs pyHAaMeHTaNbHAS CUCTEMA PEIIeHHA?
e Kak BBINONHAIOTCS JIMHEWHBIE Onepalu Hajl BekTopaMu? KakoBbl CBOMCTBA ATUX Onepanuii?
e Kakue BekTOpa Ha3bIBAIOTCA JUHEHHO 3aBUCUMBIMH, a KAKUE JIMHEHHO HE3aBUCUMBIMHU?




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Uro takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha MIIOCKOCTH M B IPOCTPAHCTBE?

Kaxoit 6a3uc Ha3bIBAIOT IEKAPTOBBIM?

UYro Takoe KOOpAWHATH BEKTOpa?

Uto Ha3BIBacTCS CKAISPHBIM IIPOM3BeAcHHEM BekTopoB? KakoBwl ero cpoiicTtBa? s permeHus
KaKHUX 3aj7]a4 U KaK OHO MOXET OBITh HCIIOJIb30BaHO?

Uto Ha3BIBacTCS BEKTOPHBIM ITPOM3BeACHHEM BekTOopoB? KakoBwl ero cpoiictBa? J{ns permeHus
KaKHUX 3aj]]a4 U KaK OHO MOXET OBITh HCIIOJIb30BaHO?

Uto Ha3bIBaeTCsA CMEUIaHHBIM Mpou3BefcHuEM BeKTopoB? KakoBel ero coiicta? st pereHus
KaKUX 3a7]a9 ¥ KaKk OHO MOXXET OBITh HCIIOIb30BaHO?

3anumuTe B BEKTOPHOM M KOOPIWHATHOW JOpMax yCIOBUS KOJIMHEAPHOCTH, OPTOTOHATILHOCTH H
KOMIUTAHAPHOCTH BEKTOPOB.

[Ipstmast TUHYS HA TUTOCKOCTH, €€ 00lee ypaBHEHHE

JaiiTe moHsATHE HOPMAaJIHHOTO W HANPABISIONIETO BEKTOPOB MPSMOW Ha IIOCKOCTH, YTIOBOTO
ko3 durmenra.

3anummTe pa3IndHble BUBI IPAMOM U YKaXXUTE T€OMETPUUECKHI CMBICI TapaMEeTPOB YpaBHEHUS.
3anuimTe YCJI0BUA MAapaJluICJIbHOCTH U MEPICHAUKYIAPHOCTHU IPAMBIX Ha INIOCKOCTH B ClIydac
Pa3IMYHBIX BUIOB YPaBHEHHN MPSIMBIX.

Kak HaliTu TOUKy nepecedeHuns NpIMbIX Ha MII0OCKOCTH?

Kax Beramcisercs: pacCTosIHAE OT TOYKH JI0 TIPSIMON HA TUIOCKOCTH?

[aiiTe onpeneneHye IUICA U 3aITUIINTE €T0 KAHOHMYECKOE YpaBHEHUE.

[aiite onpeenenue runepOosbl U 3aluIIuTe e€ KAHOHUIECKOE ypaBHEHUE

[atite onpenenenue mapaboapl U 3aMUNIUTE €€ KAHOHUYECKOE YPAaBHEHHE

W3noxute cxemy MpHUBEICHUST OOIIEr0 YpaBHEHUS KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY
BUTY.

JaiiTe noHsTHE MOISIPHON CUCTEMBI KOOPJUHAT.

Onummre napaMeTpUIecKuid Ciocod MOCTPOSHHUS JIMHUH Ha TUIOCKOCTH

ITnockocts, €€ ol1iee ypaBHEHHE

Kax onpegnensercs B3auMHOE pacioiIoKeHUE TNIOCKOCTEN? 3auIInTe YCIOBUS MApAIIEIbHOCTU U
NEPIEHANKYJISIPHOCTH IIJIOCKOCTEN.

Kax BerMmciseTcs pacCTOsIHAE OT TOYKH J0 TNIOCKOCTH?

3anummTe pa3IndHbIe BUIBI YPABHEHUN MPSAMO B IPOCTPAHCTBE U MOSICHUTE CMBICI NTapaMeTpPOB,
BXOJISIIIMX B YPABHEHUSI.

Wznoxute cxemy npuBefeHns OOIINX ypaBHEHHUH MPSIMON K KAHOHUYECKOMY BHILY.

Kax onpenenuth B3aUMHOE paCIiOIOKEHHUE MPSIMBIX B IPOCTPAHCTBE?

Kax BeMmcIseTcs pacCTOSIHAE OT TOYKH J0 TIPSIMOM B MPOCTPaHCTBE?
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Kax onpenenuts B3anMHOE PaCIOIOKCHHE MIPSMOM 1 TNTIOCKOCTH?

Kax umercst Touka nepecedeHus IpsIMOi U TIIOCKOCTH?

HazoBuTe moBepXHOCTH BTOPOTO MOPS/IKA W HAUIIUTE UX KAHOHUYECKHUE YPaBHEHMSL.
CdopmynupyiiTe IOHSATHE MIpeea YUCIOBON OCIEeI0BATEIFHOCTH
CdopmynupyiiTe oHATHE NTpeaena (pyHKINN OJHON TIepeMeHHON

Uro Takoe 0JHOCTOPOHHHE Tpeebl (PYHKIIUN B TOUKe?

CdopmymnupyiiTe TOHATHS OECKOHEYHO Majiol M OECKOHEYHO OOJbIIoi mpu X —> a bynKIHH

ITepBhlif 1 BTOpOM 3amMeyaTeIbHbIE TIPEACIIbI

Kak cpaBHHBatoTCS OECKOHEUHO Majible BeTHIUHBI? UTO TaKO€ OTHOCUTENBHBIN ITOPSI0K MAIOCTH?
Kakune OeckoHEeUHO Majible Ha3bIBAalOTCs SKBUBaJIeHTHbIMU? [IpuBeinTe npuMeps! 3KBUBaJICHTHBIX
0ECKOHEUHO MaJbIX.

Kakumu cBoiicTBamu 001a1ar0T yHKIIMH, HETIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXYTKE?

Yro moHMMAIOT NOJ] TOUKOU pa3pbiBa GpyHKIMK? Kakue pa3pbiBbI pa3nnyaroT?

Kak cBsi3aHBl TOHATHS HETIPEPHIBHOCTH U TP GEpEeHIIPYEMOCTH QYHKIIUH B TOUKE?

3anummuTe npaswia audGepeHIupoBaHus 00paTHON U CII0KHOW (QYHKIINH.

3amumuTe npaBuia AudGepeHIMpPOBaHs HESBHO 3aJaHHON (QYHKUMH W (QYHKIUH, 33JaHHOU
napaMeTPHUUECKH.

Yro takoe nuddepeniman GpyHkuuu? KakoB ero reoMeTpudeckuii cMbICiT?

Kakumu cBotictBamu o0anatot auddepenippyembie GyHKIAN?

Kak naxonsres auddepeHnuansl 1 MPOU3BOAHbBIE BBICIIUX MOPSAKOB?

®opmyna Telnopa

Yro Takoe Touka 3KcTpemyMa (GyHKIMU? Kakue Touku 3KcTpemMyma ObIBarOT?

HeobOxomumoe ycioBHe CyIIecTBOBaHHS IKCTpeMyMa Jiist TuddepeHnnpyemoit pyHKmmun
JocraTouHble yCI0BUS CYIIECTBOBAHUS SKCTpEMyMa

CxeMa MccieoBaHus Ha SKCTPEMYM (YHKIIUH OJTHOTO TIEPEMEHHOTO

CxemMa HaxOXJIEHHUs HAWOOJBIIETO W HAWMEHBIIETO 3HA4eHHUs (YHKIMM Ha 3aMKHYTOM
MIPOMEKYTKE.

[aiite onpesenenue BBITYKIOCTH M BOTHYTOCTH KPUBOM Ha IPOMEXKYTKE.

Kakue Touku Ha3bIBAIOTCA TOUKaMHU Hepernoda’?

Yro Ha3pIBaeTCS acUMITOTON rpaduka pyHkuun? Kakne acuMOTOTH pa3inyaroT?

B uem cocrour mpaBuno Jlomurana? [Ins packpbITHS KakMX HEONPENEIEHHOCTEH OHO
MIPUMEHSETCS?

[Haiite onpenencHue npeaena GyHKIUH HECKOJIBKUX EPEMEHHbBIX.

ChopmynupyiiTe onpeieneHre YaCTHBIX TPOU3BOIHBIX JUIsl (DYHKIIMU HECKOJBKUX ITePEMEHHBIX.
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e Uto HazbBaeTcsa quddepeHnanroM QyHKINNA HECKOIBKUX ITePEeMEHHBIX

e B uyem cocroar pgocraTouyHble ycnoBus auddepeHnmupyeMoctd (QYHKIUM HECKOJIBKUX
MEPEMEHHBIX ?

e Kak HaxofsaTCs YaCTHBIE MPOU3BOIHBIE BBICIIUX MOPAAKOB? ChopMyTHpyTe yCIOBHS PAaBEHCTBA
CMEILIaHHBIX MPOU3BOIHBIX.

e Kak niryTcst kacaTenabHas TNIOCKOCTh M HOPMaJlb K TOBEPXHOCTH?

e Cdopmynupyiite ompeneneHne 3KCTpeMyMma Uil (QYHKIMH HECKOJIBKUX NMEpPEeMEHHBIX. KakoBbI
HEOOXOMMBIE YCIIOBHUS €T0 CYIIECTBOBAHUSA?

o CdopmynupyiiTe IOCTATOYHBIC YCIOBHS CYIIECTBOBAaHUS SKCTpeMyMa Uil (QYHKUUH JBYX
MEPEeMEHHBIX

e [lpuBenure cXeMy HaXOXKICHHS HAMOOJBIIETO ¥ HAMMCHBIIIETO 3HAYCHUS] QYHKIUH B 3aMKHYTON
ob0nacru.

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHo4HbIe MEPONIPHATHS

Hpoueuypa MPOBECACHUA OLICHOYHOI'0 MEPONIPUATHHA H Heo0X0IMMbIe METOTHYECKHE YKazaHus

1.

KonrtponsHas pabora

B cemecTtpe cTyneHTBHI BBIIOJIHSIOT 6 KOHTPOJBHBIX PadOT, COAEpKaHMWE KOTOPHIX OXBATHIBAET BCE IAMCLUILIMHBEL.
Kaxmomy cTymeHTy BbijjaeTcsi CBOW BapraHT. KOHTpobHBIE PaOOTHI MPOBOSTCS B Yachl MPAKTHUECKUX 3aHSATHU. 3a
KaX1yI0 KOHTPOJIbHYIO paboTy MaKCUMaJbHbIH 0aJll ONpeAessieTcs] B COOTBETCTBHE C PEUTHHI-TITIAHOM JUCLUIIINHEI.

Kputepun onenku 3axanus:

o bansl 32 KOHTPOJIBbHYIO pabOTy MOTY4YarOTCsl yMHOXKEHHEM MAaKCUMAJIBHOTO Oajlia, IpeyCMOTPEHHOTI0 32
Hee B COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JIOJIFO BEPHO BBIITOJHEHHBIX 3aJaHHUH.

nas3

B cemectpe ctyaents! BemnonnstoT 8 MJI3 o Bcem pasaenam nporpamMMbl IUCHUILUIMHBL. Y KaKAOTO CTYAEHTa B
rpymnmne cBoil Bapuant W13, HoMep BapHaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTY/I€HTa B CIHCOYHOM COCTaBE
TPyTIIBL.

[IpenonaBarens o0ecriedynBaeT CBOEBPEMEHHOE MOIyUeHHE CTyieHTaMu BapuanToB MJ13, a Takxe

MPEJOCTABIISIET AIIEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bece /I3 pa3merieHbl B 3IEKTPOHHOM KypcCe 110
JTUCTIUTIIINHE.

WJ13 BBITIONHSIOTCS B OTJACIBHOM TETpajau, MpH 0QOPMIICHHUH KaXKI0TO 33aJaHusl 00s3aTeNIbHO YKa3bIBACTCS €T0
HOMEDP, IPUBOJUTCS KPATKO YCIOBHE KaXI0ro 3aaaHusl. Pernienue kax1oro 3aanusi JOHKHO OBITH MOAPOOHBIM, €
BKJIFOUEHUEM MPOMEKYTOUHBIX pAaCUETOB, pacCyXI€HHH, MOSICHEHNH, C yKa3aHUEM HCIOJIb30BaHHBIX METO/IOB U
dbopmyn. MJI3 mposepsieT npenoaaBaTenb, By TpakTudeckue 3auatus. CTyIeHTHl TOJDKHBI BRITOTHUTE M]3
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JI0 KOHTPOJILHOU paboThI 0 Teme. 3a kaxpoe /I3 BeICcTaBIsAI0TCS 0aUIbl, MAKCUMATBHBIN OaJll yKa3bIBaeTCs B
pEUTHUHT-TITIAHE.

KpuTtepun oneHKH 0OHOTO 32 JaHHS:
3amaHre CUUTACTCS 3aYTCHHBIM, €CJIH BBITIOJHEHO O0JIee MOIOBUHBI 33 [aHN i
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpAIaeTCs CTYICHTY Ha OPa0OTKY.

CryaeHTsl MOTYT HCTIPABIISATH HEBEPHO PEIICHHBIC 33/IaHUs U CAaBaTh Ha MOBTOPHYIO MPOoBepKy. [IpenonaBarens
MOJKET YYeCTh UCIIPABJICHUS U JO0ABUTH OaJIIBI K MPEIBI LY UM

TecTupoBanve — HE3aBUCUMBIN
koHTposb [TOKO

B cemectpe cTtyneHTsI mpoxoasT qBa pyoekHbix TectupoBanus (PT1 u PT2) Bo BpeMs koH(epeHI-HEAen! B CepeIuHe
Y KOHIIE TEKYIIEero CEMECTpa COTJIaCHO pacrucaHuio. PybexHoe tectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
dopme B on-line pexume. [IpomomxurensHOCTh TecTUpoBaHus — 90 MuHyT Oe3 mepepsiBa. OTCU€T BpeMeHH
HA4YMHAETCS ¢ MOMEHTa BXoJa cTyneHTa B TecT. MHCTpyKTax, MpenecTBYIOIINN TECTUPOBAHMIO, HE BXOIUT B
yKkazaHHoe BpeMsl. CTyZIEHT MOXKET 3aKOHYMTh BhINONHEHHE TecTa 10 HcTedeHus! OTBEAEHHOTO BPEMEHH.

PT naneneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OIICHKY 3HAaHWH, YMEHHWW W BIaJICHUH, MOJYYCHHBIX CTyIEHTaMH 32
OTIpe/IeTICHHBIN MPOMEXYTOK O0yUEHHS.

Kaxnp1ii BapuanT Ousieta MOJEUPYETCs] KOMITBIOTEPOM I10 33JaHHBIM pa3/ieiaM MaTeMaTHKH U COAEPKUT 24 3a1aHusl.
CTyneHTsl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo okoHuaHuM
TECTHPOBAHUsI IPETIOIaBATENIO BBIIAETCSl MATPHUIIA OTBETOB M CyMMAapHbBIN peUTHHT 3a TecT. O0CyKIIeHUE pe3yIbTaToB
TECTHPOBAHUSI IPOBOJUTCS HA KOHCYJIbTALIUH.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 323 Ka)XJI0€ NMPaBIJIbHO BHITIOJTHEHHOE 33/IaHNE BBICTABIAETCS | TECTOBBIN Oa;
® 33 HEMPABWJIHHO BBHIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs ) 0amos;
e JUIA 33JaHUU C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
MIOCJIEI0BATEIBHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 Hememu 1o PT cTymeHTHI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapuWaHTOM OwWiieTa, KOTOPBIH
pacrmoaraetcs Ha caite http://exam.tpu.ru B pazaene «MeponpusITHs», © MOKET OBITh BEITIONHEH KaXKIBIM CTYACHTOM
HEOTrpaHUYEHHOE YUCIIO pas.
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Hna cmyodenmos, me npowedwiux PT @ nepuod nposedeHuss mecmupoganusi no YEANICUMEIbHOU Npudune,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBII HAZHAYAEMCs CpA3y NOCie KOHepeHy-
Heoeu.

Ipu pesynomame pybesicnozo mecmuposanus 6 6ALN08 U MeHee, 00VHAIOWUMCS NPeOOCMABISemcst 8 Nepuoo
meKywet npOMeNCYmoUHol AMmecmayiu 603MONCHOCb nosmopho npoumu PT 6 pezepsusiil 0enb, co2aaco8anHblll ¢
biopo pacnucanuii TI1Y.

DK3aMeH

Dk3aMeH OCYHIECTBISETCA B COOTBETCTBUU ¢ [lonokeHrneM 0 IpOBEIeHUH TEKYILEro KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTHI, BKIIFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKTHYeCKUe 3a1anusl. [IpernoaaBartenb, IPOBEPUB PadOTY, B XOJI€ YCTHOM Oece/bl CO CTYICHTOM MOXKET
3a/1aBaTh BOIPOCHI [0 CAaMOMY OHMJIETY, a TAK)Ke JIOMOJHUTEIIBHBIC BOIIPOCHI 110 TEOPUH U MPaKTUKe. B utore cryaeHt
HaOMpaeT UTOTOBBII OaJLT 3a 3K3aMeH, MakcuManbHO 20 6aioB. OleHKa 3a AUCHUILTHHY (OPMHUPYETCs KaK UTOroBast
3a paboTy B CEMECTpPE U HK3aMEH B COOTBETCTBUE C IMPUHATOHN IIKAION OIICHUBAHUS.

CryneHTsl, He CIABIINE SK3aMEH B CECCHOHHBIN MIEPUO/I, MOTYT IIEPECIaTh €ro B MEPUOIbI TUKBUIAIINH
3a/I0JDKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEICHUH B ICHCTBHE
«Cucrembl OLIEHUBaHUA Pe3yIbTaTOB 00yueHUst B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBep>KIeHUH U BBEJICHUU B JielicTBUE HOBOM penakuuu «llonoxeHus o NpoBeAeHUH TEKYILErO
KOHTPOJIS M TPOMEKYTOUHOM aTTectanuu B TIIY » sk3aMeH 1o ¢pu3uke NpoBOAUTCS B YCTHOH Gopme.
CryneHTy BblAaeTCs SK3aMEHALIMOHHBINA OMIIET, coAep KAl TEOPETUUECKHUE BONPOCH], KAUECTBEHHBIE U
KoJM4yecTBEeHHbIE 3a1aun. Kaxxaplil Bompoc Ouiiera orieHnBaThes 0anioM (Bcero no ousery 20 6amioB).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1IKajibl OLIEHUBAHUS PE3YJIbTAaTOB

18-20 6ay1oB (OTIUYHO) - BCECTOPOHHME 3HAHHS, OTIMYHbIE YMEHHUS U BJIajIcCHHE OMBITOM MPAKTHYECKOH IeATeTbHOCTH,
HEOOXO0IMMBIE PE3yJIbTaThl 00ydeH s CHOPMUPOBAHBI;

14-17 6a10B (XOpOILO) - IOCTATOYHO MOJIHOE MOHMMAHHUE MPEMETA, XOPOILUE 3HAHUS, YMEHHUS U OTBIT MPAKTHYECKOi
JNEATENBHOCTH, HEOOXOIMMBIE PE3YJIBTAThI 00y4eHHUs CHOPMUPOBAHBI;

11-13 6annoB (yIOBIETBOPUTEIHHO) - TIpueMiIeMOe IOHUMAHHE TIPEJIMETA, YI0BIETBOPHTEIbHbIE 3HAHUS, yMEHHUS H
OTIBIT TIPAKTHYECKOH eATENbHOCTH, HEOOXOMMMbIE PE3YIbTaThl 00yUeH s CHOPMUPOBAHBI;

0-10 6anoB (HEYIOBIETBOPUTEIHHO) - pe3yIbTaThi 00YUEHHS HE COOTBETCTBYHOT MUHUMAIILHO 0CTATOUHBIM
TpeOOBAHUSM.

Pe3ybTaThl IPOMEKYTOUHOM aTTecTalul 0OQPOPMIISIOTCS BEAOMOCTBIO M BHOCATCS B 3a4E€THYIO KHIKKY

oOyuarolerocs.
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