®OH/I OIEHOYHBIX CPEJICTB 11O JUCHUIIJIMHE
IMPUEM 2016 r.
OOPMA OBYYEHWSI 3aouynas

Maremaruka 2.1

HarpaBnenue moaroToBku/
CIEIUATBHOCTD
O0pa3zoBarenbHas mporpamMma
(HarpaBJIeHHOCTD (TIPOQHIIB))
Crenuanu3anus

YpoBeHb 00pa3oBaHus

Kypc
TpynoeMKocTh B KpeauTax
(3a4eTHBIX €IMHULIAX )

3apeyromuii kadeapoii
- pykoBoautesns OMU
npaBax kageapbl
PyxoBoutens OOII
[IpenoaBarens

21.05.03 TexHosorusi re0JIOTHYECKON pa3sBeAKH

TexHOI0TUsI Fe0JI0OTrNYeCKOH Pa3sBeIKH

I'eopusnyeckue MeTo/AbI HCC/IEIOBAHUS CKBAKHH

BBICHICEC 06pa303aHHe - CIICHUAJIMTCT

2 \ _ceMecTp 13
6
p—— T —
/ Tpudonos A.1O.
Jlykun A.A. -
| Tepexuna JL.U.

2020 r.



1. Poapb gucuuniunbl «Matematnka 2.1» B popMHUPOBAHUH KOMIIETEHLHI BHIMYCKHUKA:

PesyabTatsl CocTasJsionye pe3yJbTATOB 0CBOCHHS (1eCKPHITOPHI KOMIETeHIHIH)
DJjieMeHT Kox 0CBOEHUSA
o0pa3oBaTebHOI
Cemectp KOMIIeTEeHIIUH HaunmeHoBaHHe KOMIIETEHIIHH (0]0)11
nporpamMmmal (meuun.mma, H
npakTaka, THA) Kox auMeHOBaHHe
Buageer onbIToM NpUMEHEHNUS 3aKOHOB €CTECTBEHHBIX HAYK U
OK(Y)-1.B1 | maTemMaTHyecKUX METOIOB U MOJEIEH IS PEIICHHS 3a1a4
TEOPETUYECKOTO U MPUKIJIAAHOTO XapaKkTepa
OK(Y)-1.Y1 VMeeT pemaTh 3a1a4i TEOPETUUECKOT0 U MPUKIATHOTO
’ Xapakrepa
OK(V)-131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK M MaTEMAaTUYECKHE METO/IbI
’ TEOPETUYECKOT0 XapaKkTepa
CIIOCOOHOCTBIO K N
Marematuka 2.1 1 OK(Y)-1 26CTPAKTHOMY MBIILTCHHIO P1 Bnageer penpoqyKTUBHBIMM METOJAaMM IO3HABATENbHOMN
’ OK(Y)-1.B2 | nearensHOCTH U MBICIMTENBLHBIMU ONEPALMAMU I PELIEHUS
aHaJIN3Y, CHHTE3Y
’ 3a/1a4 €CTECTBEHHOHAYUHBIX 3a7a4
YMeeT 0000111aTh YCBOsIEMbIC 3HAHUS €CTECTBCHHBIX HAYK
OK(Y)-1.Y2 KaTeropusMyu CUCTEMHOT'0 aHAJIM3a U TMOAX0/1a U
’ MBICITUTEILHBIMU OTNIEPALIUSIMHU aHAN3a, CHHTE3a, CPABHEHUS U
OIICHKH
OK(Y)-1.32 3HaeT penpOAYKTHBHBIE METOIBI MTO3HABATEIBHON

JCATEIIBHOCTH, MPU3HAKU CUCTEMHOTI'O ITOIX01a U CUCTEMHOTO
aHaJIn3a




2. Iloxa3zaTesu U MeTOALI OLICHUBAHUS

HHaHl/lpyeMble Ppe3ybTaThl Oﬁylleﬂl/lﬂ 0 TUCIHUIIIHHE KO[[ HHIMKaTOpa HaunmeHoBanue pa3aeaa MeTOHLI OIICHUBAHUSA
KO[[ HaumeHoBanue JOCTHIKCHU A JHCHHUIITHHBI (Ol.leHO‘ll-[bIe Meponpmrmn)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YacTH)
POl | YMeTb UHTETpUPOBATh PALMOHATBHBIC, IPOCTECHUIINE OK(¥)-1 1. HeomnpeneneHHbrit Konrtponbnas padora
UppalUOHATbHbIC, TPUTOHOMETPHYECKHE (QyHKIMU MHTErpal NJ13.
VMeTh BBIYUCIATH ONPEACICHHBIE M HECOOCTBEHHBIC 2. Onpe/ieeH bl U DK3aMeH
MHTETPAJIbI HECOOCTBEHHBIN MHTETpa
3. KpaTHble HHTETpasIbl
PO2 | YMeTh HaXOAWTh KPAaTHBIC, HHTETPAIIBI OK(¥)-1 KontponbHas padora
4. DnemMeHTBI BEKTOPHOTO | P1]13.
YMeTh HaxXxOJWTh KpPUBOJHWHEWHBIE W TOBEPXHOCTHBIE aHaIMn3a DK3aMeH
UHTErpalbl, HAXOAWTb OCHOBHBIC  XapaKTCPHCTUKH 5. duddepenunanbabie
BEKTOPHBIX MOJICH YpaBHEHUS U CUCTEMBI
PA3 | YMmers  HaxoauTh  pemeHus — auddepeHnmanpapix | OKY)-1 KontponpHas pabora
ypaBHEHHUH TEPBOrO M BBICIICTO MOPSIKOB H CHUCTEM nas.
TUHEHHBIX AuddepeHanbHbIX ypaBHEHHN DK3aMeH

3. IIIxaja ouneHHNBAHHUSA
[Topsox opraHu3any OLIEHUBAaHUS PE3yJbTAaTOB OOYYEHHS B YHHBEPCUTETE PErVIAaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToOB 00ydyeHus: B TOMCKOM MOJUTEXHUYECKOM yHHMBepcuTeTe (Cuctema olleHuBaHU)» (B IEHCTBYIOUIEH peJaKInn).
Hcnonb3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pe3yjibTaToB oO0ydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydyeHue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpEeNseTcss CyMMOH OaluioB 1o
pe3ysibTaTaM TEKYIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluy (MTOroBasi pedTHHTOBasi olleHKka — MakcuMyM 100 6asioB).

PacnpeneneHne OCHOBHBIX W AOOIOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYIIETO KOHTPOJIA H HpOMG)KyTO'-IHOfI arrecrainun
YCTAHABJIMBACTCA KAJICHAAPHBIM pCﬁTI/IHF-HHaHOM JAUCHUITIIMHBI.

PCKOMCHI[yCMaSI mKaJia IJ OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOJAHOI'O U TCKYIICTO KOHTpOHH*

%o BBINOJHEHHUS 3aﬂaH"ﬂ‘CO0TBeTCTBHe Tpalll/lIIMOHHOﬁ OIICHKE Onpeneﬂeﬂue OLICHKH

90% =+ 100% | «OTnuyHOY OTiMYHOE MOHUMAaHKE MPeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHHMSI U BJIaJICHUE ONBITOM MPAKTUUYECKON JAeSITeIbHOCTU




70% + 89%

«Xopomo»

55% + 69%

«Y 10B11.»

0% + 54%

«Heynosn.»

PesynpraTel 00y4ueHNs] HE COOTBETCTBYIOT MHHHMAIBHO JOCTATOUHBIM TPEOOBAHUSIM

[Ixana 1151 OLICHOYHBIX MEPONIPUSITHI dK3aMeHa ™

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
& . Onpeneﬂeﬂne OLCHKHA
3aIaHUH SK3aMEHa a1 TPAaAHUHNOHHOH OLICHKE
90% + 100% 36 +40 «OTIMIHO» OtauyHOE NOHMMAaHKE NIPEIMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BJIaICHUE ONBITOM MPAaKTHIECKOH AEATCIHHOCTH
70% + 89% 28 +35 «Xopomo» JloCTaTouHO NOTHOE MOHMMAaHHUE MPEAMETa, XOPOLIHE 3HAHHS, YMEHHSI U OIBIT MPAKTHYECKON NESTEIbHOCTH
55% + 69% 22 =27 «Y noBIL.» [TpuemneMoe NOHUMaHKE NPEAMETA, YAOBIETBOPUTENBHBIEC 3HAHNsL, YMEHHI U OIIBIT IPAKTUYECKOH AEeATENbHOCTH
0% + 54% 0+21 «Heynosi.» PesynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPEeOOBAHUIM

4. IlepeyeHb TUNMOBBIX 3aIaHUI

OueHoOYHbIE

le/lMepr THINOBBIX KOHTPOJBbHBIX 3aaHui

| xdx
I3
. Iez"dx
e

MepPONpPHATHS
1| KonTponbHa KonTpoubnas padora Nel no teme «HeonpenesieHHbIN HHTErpa»
1 pabora BAPHUAHT Nel

, sin 3xd:
7Ycod3x’

5. fx\/ﬁd}

4

; J’ dx
- arctgt+x%)

6. |(Hxkimlxd.
dx

7. X .
(et ) (3) (%5,

N Isin X 7

9. f Jxdx
COEEX

W34

KonTtpoabHas padora Ne2 nmo teme «OnpeaesieHHbIi HHTErpaj»
BAPHUAHT Nel

I[OCTEITO‘-IHO TIOJTHO€ TIOHUMAHUE MPEAMETA, XOPOIINE 3HAHNUA, YMECHHUSA U ONIBIT HpaKTPI‘-IeCKOﬁ JACATCIIBHOCTH
HpI/IeMHeMOC TNMOHUMAaHUEC NPEAMETA, YAOBJICTBOPUTCIbHBIC 3HAHWS, YMCHHA U OIIBIT HpaKTI/IquKOﬁ JACATCIBbHOCTU




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1. Beruncnuth OIMPCACIICHHBIC HHTCIPAJIbI.

a) I(Zx+sirf2x)da 6 |VA—2d)

2

D J2 +x
2. BBIqHCHHTB HeCO6CTBeHHBIe I/IHTerpaJILI NJIn YCTaHOBI/ITB ux paCXOI[I/IMOCTL:

°d Inx
A

B)

3. Beruncnuth miomas GUrypsl, orpaHUYeHHOM JTMHUAMU:
a) y=x°, y=x°, x=-2,x=1.

6) p=32c0s P, p %

T

4. BIUUCIUTH JUIMHY JyTH KpuBoii  y = 1-Insinx, orx =0 g0 X = Z

KonTtpoabsnas padora Ne3 mo teme «KpaTHbie HHTerpaJb»
BAPUAHT Nel

1. M3mMeHuTh NOpsI0K HHTETPUPOBAHMUSL:

[e] ety




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

2. PacctaBUTb rpaHULIbI HHTETPUPOBAHUS

JAf()@y)dxaf D yox y-2x xhy=6

3. HaiiTu mmomasps Urypsl, orpaHuueHHON MuHuAME: X2 + y* — 2x = 0,
y=x, y=0.

4. Haiitu o0beM Tena, OrpaHUueHHOTO YKAa3aHHBIMH TOBEPXHOCTSIMHU:
X2+y2—8x=0, x2+y2=zz, z=0.

5. Haiitu maccy Tena, orpaHMYeHHOT'O IIOBEPXHOCTSIMU :
X} +22=1, y=0, y=1,ecmn p(x,y,z) = k(x> +y> + 7%).

KonrtpoJabHas padora Ned4 mo Tteme «JjieMEeHThI BEKTOPHOT0 AHAJIH32»
BAPUAHT Nel

1. Bpryucnuth KpUBOJIMHEWHBINA HHTErpan 1™ pona

(_1(1+x2)d1, e L@ +)? =ay.
)

2. Boruucaute paboty cuiioBoro nods. [IpoBepuTh 3aBUCHUT JIM HHTETPAT OT TPAEKTOPUHU HHTErpupoBanusa? Eciu He
3aBHCHT, TO YIIPOCTUTH BHIYUCIICHUS.

J)(xrl)dx+fﬁdJ, e L: ABALO);B02).

3. BbIYMCINTE NOBEPXHOCTHBIM HHTETPAJI (' dﬂ, rae S — 4acTh INIOCKOCTH

X+Y+Z=a, 3axmoucHnas B IepPBOM OKTaHTE.

4. Haiit notok BexTopHOro moms A=4f —9] 4yepe3 BHELIHIO CTOPOHY IIOBEPXHOCTH




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1.

napaboion/1a BpaleHus y=x2 -|-z2 , OTPaHuY. INIOCKOCTBIO y=4, npu xSO,z >0.

5. A=(eHnz ) +(+nx)j +z-+Hmyk  divAd=? ,rotd=?

Bapuant Ne 1
KonTtposabnas padora Ne 5 no teme «/luddepenunanbubie ypapHenus 1 —ro nopsaka»

OnpeueJme THI U HAUTH oﬁmne PeUHICHUA JaHHbIX ypaBHeHnﬁ:
3. (Y+yinx)dx- (Zzwdyﬂl
2x
2. Y+ ==
1422 1422

X2
3 (of +;xz)dx+()«2y—;)dy:0.
2. HaiiTn yacTHBIE pellIeHUs1 YPABHEHMIA:

4. Jy—y:xté@, D=1
5. &de=Qy—x)dy 1 -1)=0

KonTpoubsHnasi pabora Ne 6 no teme «/Iuddepennnanbubie ypaBHeHHsI BbICHIET0 MOPSAAKA U cucTeMbl J1Y»

I) Onpenenuts THII M HAWTH 001IME PELICHNUS JAHHBIX YPABHEHUI:

H Y=y+x




Ouenoynble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepOonpUsITHS
eX
II) Pernte 3apauy Komm:

n W+0y=0. wh=Ly(D=L
2) Y-y=e*+2x N0)=Ly(0)=L

dx_
31407 x0=1y0=-1
ar




OneHovHsbIe IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MepONpHATHS
3. [IpuMep BapuaHTa MHAMBHAYAIbHBIX 3aJaHHM.

SAIAHME N 13 Bapuaur 1

CP’LBJ’IFIFIHUE W BEKTOPHOE none

1. Hamrw peboty coaomoro moss F= (#* +2y) - i+ (y® - 2z} ,l_ B0

Ivrm EpmEoR L oy= 2 - % memay Tomeaam A(—4 0} m Bl 2).

2. Hemrn paboty coaomoro moss Fezi-z ,l- +u- ke BI0IE
myrmepmeor L 2z =Jcost. y=4. z=3sint. tc [l 7/2]

3. Hastrn moTor ser Topeoro nogas A wepes mOBEpXHOCTE 5 B CTOPOHY BHCIIHER HOPMAIR

1) A= {2z w -3z}, 5 — =mcTe mmockocTm zdy 4oz =L
BEIPEIRHEON EOOPIIHA THEME II0CKEOCT AMI.
2) A= (3z" 4 2 4o ,|_+ @k 8 - monmas NOBEPEHOT Th EOHYCHR
Byt =2 z=4,
3] A=t itz ,l-+ rzok. 8- mormas NOBCPXHOCTE SeTECPTH
naprbotongs 2 +y° =z, z=1 z=0 g=1[.

4. Huarm mogyas ORpEyASIRR BCETOPHATO WOTE A naom EOHTYpR L
1} 4= {y" (z+9)}.
L — zomryp tpeyrommumes O AHC
o mepmmesmm B Touesx  A(D 0] H(2 2] OO 2).
2) A= [ .i_+ 2pz . ,l-+ oy k. L — mmmms MEperet RN Y e ephl
g o2 — 2 —y® moommmmgpe 2F 4yt =0

5. llpomepmrs. Gymer am pertopmoe mome A = {2z 4 ze; 2y of — 25}
OO TEHOMRTRHEM. [ coytae MOmosn TesHOr0 0 TRETE HARTH £T0 MOTEHIHRT.

6. Hocrponte anumm ypoERa cERAApHOTo moas (e ) =y - Vet

7. Hamrn npomasoneyi cEanapeoro moas Ujzy o) =41n(d + .u?j —Brysz
srome M,(L; 1; 1) o nanpasacemn sexropa @ = {4 -2 1}

8. Hamrn BONIMMIHHY W HRITPRBICHIE BOETOPRR HARGOIRIIER © EOpOCTH MAMOHCHAE TEMIOTp B

TRV ELO T TTO TS T apr o] e [l | s | -2 |22




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

DK3aMeH

[IpuMepbl 3a/]laHU Ha 9K3aMeH

TIIY JK3aMeH Kypc 1
buser Ne X
1. JIBOMHOM MHTETpas B IEKAPTOBOU U IOJAPHON CUCTEMAaxX KOOPAUHAT.
2. BelunciieHne I1OTOKA  BEKTOpa 4epe3 3aMKHYTYI0 IIOBEpXHOCTb. Dopmyiia
Octporpanckoro — ['aycca.
3. Pemmnts nHTErpaTBI
a) J- LaSc; 6) X .
J4- (' +2

4. Boruncnuts miomans GUrypsl, OrpaHU4€HHON JTMHUSIMU

2y=Jx, 2=1, x=16.

5. PaccraBuTh mpenesnibl MHTETPUPOBAHUS B JBOWHOM HMHTErpajie (M f (x;y)drqj/ 1o
)

obnactu (l), OTPAHUYEHHOU JIMHUSMU y:S—xZ, y=l.
6. PaccraBuTh npenenpl HHTETPUPOBAHUs B TPOWMHOM MHTETPAJIE w f ()(;_)/',ZW 11(¢]

obnactu (V ), OTPaHUYECHHON MOBEPXHOCTIMHU

a) Z:«/xz _|_y2; 0) z=2—x _yz

B LIWJIMHIPUYECKON CUCTEME KOOPINHAT.
7. Haitt moToK BEKTOPHOTO MOJIA

A=(r—)J-H 2+ HO -+ 22+
yepe3 3aMKHYTYIO IIOBEPXHOCTh X +z =4, y=1, y=3
8. Hailth 1nupKyJImuio IUIOCKOTO BEKTOPHOIO  IMOJIA 74:(x+2y)i4{y—x)j BJIOJIb




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

KOHTypa X -I-y2 =9, 00X0JIUMOTO B MOJIOKUTEILHOM HAMPaBJICHUU, UCTIONB3Ys popmyy ['puna.
9. Havitu rpaguenT ckaaapHOTO moJist

U= 5 roue MiE-12).

z—1

10. Pemuts 3amauy Komm ')}_%C/ =4X4 , _)/(1)21

11. Pewmuts ypaBHEHUE

(= )p"+'=0

IlepeyeHb BOIIPOCOB, OTBETHI HAa KOTOPHLIC AAIOT BO3MOXKHOCTh CTYACHTY MPOASMOHCTPUPOBAThH, a MPENOJaBATEIIIO
OIICHUTH CTCIICHb YCBOCHMA TCOPECTHICCKUX U d)aKTI/ILIGCKI/IX 3HAHMUM Ha YPOBHEC 3HAKOMCTBA

HeonpeneseHHblil HHTErpas

Omnpenenenue TepBOOOpa3HO (GYHKIMM W HEONPEAEJICHHOIO WHTErpaja, €ro TeOMETPHUYECKH CMBICT, KPHTEpHUid
MPaBUIIBHOCTH PE3YJbTATa HEONPEIECICHHOTO HHTETPUPOBAHUSL.

Tabmura OCHOBHBIX HEOIPEIEICHHBIX HHTETPAJIOB.

CBolicTBa HEOPEAETIECHHOTO UHTETpaa.

CBOICTBO MHBAPHAHTHOCTH OCHOBHBIX (DOPMYIT MHTETPUPOBaHUS. MeTo 1 TIo/IBEACHUS O] 3HAK AuQQepeHIrana.

Merton nHTErprpoBaHus 1o YacTsiM. OCHOBHBIE THUITHI HHTETPAIOB, OEPYIIMXCS METOI0OM HHTETPUPOBAHUS TI0 YaCTSIM.

MerTo/1 3aMeHBI IEPEMEHHON B HEOTpe IelIeHHOM HHTerpane. (OCHOBHOHM NPHUHITUN BBIOOpA MOIXOASIIEH OJACTaHOBKHA. Cxema
MMPOBEACHUSA 3aMCHBI HepeMeHHOﬁ.

Anre0panyecKue MoJACTAHOBKH MPU HHTETPUPOBAHUHN UPPALMOHATBHBIX (DYHKITUI.

TpuroHomeTpuveckue MoJICTAHOBKH MTPH WHTETPHUPOBAHUN UPPAIIMOHAIBLHBIX (DYHKITAH.

CxeMa pa3ioKeHHs paluOHAIBHOW IpoOu Ha mpocTeiilue ciaraeMble. MHTerpupoBaHNe NpPaBHIIBHBIX M HENPaBHIBHBIX
poOei.

WuTerpupoBanre TPUTOHOMETPUIECKUX QYHKIWH, yHUBEpCAIbHAS U TAHTCHIIMAIbHAS TIOJCTAHOBKH.

Hebepymuecs nHTErpanbl, UX MPUMEpHI.

OmnpenesieHHBIN HHTETPaJI

Cxema coCTaBJICHUS HHTeraHLHOﬁ CYMMBI 1 OIIPEACIICHHOI'O MHTETrpajia JJIst ﬂaHHOﬁ ®YHKHHH B ITaHHOM HUHTCpBAaJIC.
I'eomeTpuyeckuii CMbICH ONIPEJEIEHHOTO HHTETpaa.




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

TeopeMa cylecTBOBaHHUs OIPEAECICHHOIO HHTErpaa.

CoiicTBa OIPEAEICHHOTO HHTETpala.

Teopema o cpenHeM 3HaUEHUH IJIs1 ONpeieTIeHHOro uHTerpana. CpenHee 3HaueHHe (YHKIWU B MHTEpBAJe.

Teopema o mpou3BOIHON MHTETpaAJIa 110 IEPEMEHHOMY BEpXHEMY IpeIeny.

®opmyna Hetotona — JleitOanna. CxoCTBO U pa3nuyuue ONpeAeIeHHOr0 H HEOMPEACICHHOTO HHTETPaJIoB.

MeToabl BEIYUCICHHUS ONIPEACICHHBIX HHTETPajoB (HEMOCPEACTBEHHOE, MHTEIPUPOBAHHUE MO YACTSIM, 3aMEHBI IEPEMEHHOM).
Omnpenenenne HECOOCTBEHHOTO HHTETpana MO OECKOHEYHOMY IPOMEKYTKY, €ro TeOMEeTpHuYecKuil cMbIci. CXOAUMOCTb

HECOOCTBEHHBIX MHTETPajioB 1-ro poaa, NpU3HaK CpaBHEHUSI.

Onpenenenne HeCOOCTBEHHOTO WHTETpaja OT HEOTPaHWYCHHOH (YHKIUH, €ro TeOMETpPHUYecKHd CMBICI. CXOAMMOCTB

HECOOCTBEHHBIX HHTETPAJIOB 2-T0 poJia, MPU3HAK CPAaBHEHUSI.

DopMyIbl A BBIYUCICHUS IUIOMIAACH INIOCKUX (Uryp, 0ObEMOB Tell 1O IUIOLIAIU MONEPEYHOI0 CEYCHUS U Tell BpalleHUs,

JUIMH AYT IJIOCKUX KPUBBIX U IUIONIAAEH TOBEPXHOCTH BpallleHusI.

[Mpumeps! husznveckux 3amad, pelieHUs] KOTOPBIX CBOJSATCS K BRIYMCIICHUSM OINPEACICHHBIX WM HECOOCTBEHHBIX HHTETPAIIOB.

KpaTHbIe HHTErpaJjbl

e (xeMa coCTaBJICHHUS MHTETPAIbHON CyMMBI sl PYHKIIMU ABYX MEPEMEHHBIX B JaHHOH MJIOCKOW OONACTH.

e Omnpenenenye IBOHHOIO HHTETPaja U €ro TeOMETPUUECKUN CMBICIT

e OcHOBHBIE CBOMCTBA JIBOIHOI'O HHTETpaja.

e CohopmynupyiiTe TeopeMy O CpelHEM 3HA4eHWH (DYHKIMU B TUIOCKOH 00nactv, chopMyNIHpyiHTe ee reoMeTpUdecKuit
CMBICIL.

[loHsiTHE TOBTOPHOrO MHTErpaja, BbIOOp MOpPsIKAa WHTETPUPOBaHMS. BhIuMciIeHHe ABOMHOIO MHTErpaga B JEKapTOBOU
CUCTEME KOOp/UHAT.

3aMeHbl IepeMEHHBIX B IBOMHOM MHTErpasie. SIkoOnan nepexoa OT AEKapTOBBIX KOOPAMWHAT K HOJISPHBIM.

Cxema nepexo/ia B IBOMHOM MHTETrpaje OT JEKapTOBBIX KOOPINUHAT K MOJIAPHBIM.

[IpunosxeHus ABOMHOrO UHTErpaa.

CxeMa cOCTaBlI€HHS HHTETPAIBHOW CyMMBI Uil (YHKUMM TpeX IEPEeMEHHBIX B HEKOTOPOH 00JacTH TpEeXMEpHOIro
IIPOCTPAHCTBA.

OrnpenenieHue 1 3alUIIMTE OCHOBHBIE CBOMCTBA TPOMHOIO MHTEIpaIa.

Teopema o cpegHeM 3HaYEHNH B TPOMHOM MHTETpae.

Cxema BBIYHCIICHHS TPOHHOTO MHTETpajia B IEKapTOBOM CHCTEMe KOOPIMHAT.

®dopmyra 3aMeHBI TIEpEeMEHHBIX B TPOHHOM MHTerpajie. SIkobnan repexo/ia OT JeKapTOBBIX KOOPAWHAT K IUIHHIPHYECKUM
U chepryecKuM.

CxeMa mepexojia B TPOMHOM HHTETpalie OT JEKapTOBBIX KOOPAWHAT K IMITUHPUICCKAM H CHEPUIECKUM.

e [IpunoxeHus TPOMHOIO UHTETpaA.

CxajsipHoe ¥ BeKTOPHOE IoJie
e Omnpenenenue ckaysgpHoro noss. [Ipumepsl CKpasipHbIX MOJIEH.




OneHovHbIe
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

e OmpeneneHrue TPOU3BOIHOW CKAJISIPHOTO IOJIS IO HAMpPaBICHUIO, ¢ (U3MYeCKUil cMbicia. DopMynia BBIYUCICHUS
MPOU3BOIHOM 10 HAIPABJICHHUIO.

e [lonsTue rpaauenTa ckanspHoro nois. CBsi3b BEKTOpa-TpajiieHTa ¢ MPOU3BOAHOM 110 HANPABICHHUIO.

e Omnpenenenue BeKTopHOro nois. dusnueckue npumepsl.

e Omnpenenenue U GopMyiia BEIYMCICHHS TOTOKA BEKTOPHOTO IOJISl B BEKTOPHOH M KOOPAUHATHON popmax.

e JloHsTHE AMBEPreHIMU BEKTOPHOTO MOJIA, €€ pu3nuecKuil cMbici. PopMyra Al BBIYMCICHHUS JUBEPTreHIINH.

o ®opmyna Octporpanckoro — ['aycca B BEKTOPHON W KOOPIWHATHON (hopMax sl BRIYHCICHHS MOTOKAa BEKTOPHOTO ITOJIS
Yyepe3 3aMKHYTYIO IOBEPXHOCTh, (PU3MYECKUN CMBICT (POPMYIIBI.

o dusnueckuil CMbICT HUPKYJSILUN HA IPUMEPE BEKTOPHOTO MOl CKOPOCTEH YacTUL TEKYIIEH KUAKOCTH.

e Omnpenenenue u GopMysia BEIUMCICHHUS HUPKYISLUHA BEKTOPHOTO MOJIS1 B BEKTOPHOM M KOOPIUHATHON QopMax.

e Tlousatue poropa BeKTOpHOro nojisi. @opmyiia HaXOXKACHUS pOTOpa.

e ®opmynsl CTokca u I'puHa, UX CMBIC.

e [loreHnmanbHOE MoJe, NOTEHIMAT U €ro HaxoxaeHne. CBoicTBa MOTEHIMAIBHOTO MTOJIS.

o ConeHonpaibHOE TI0JIE, TOHATHE BEKTOPHOU TpyOKH. CBONCTBA CONCHOUIATBHOTO TTOJSL.

e T'apMOHHMYECKOE BEKTOPHOE IOJIE U €r0 CBOMCTBA.

e Omneparop ['amunbrona. 3anuck ¢ momoIipio oneparopa ['amunbToHa MU G EpPEHITNATBHBIX BEKTOPHBIX OTEpAIHii IEpPBOTO

MOPSI/IKA.
e Onmneparop Jlamiaca, rapMoHU4eCKHE (YHKITUH.
AunddepennuaibHbie ypaBHEeHHUS U CUCTEMbI

Kakne oObikHOBEHHBIE TU(PepeHIaNTbHbIE YPAaBHEHUS IEPBOTO MOPsIKA HA3bIBAIOTCS YPaBHEHUSIMHU C Pa3/ICIEHHBIMH U C
pazzemnsrorumucs nepemeHHsiMu? Kak onu pematorcst?

Kakune oObikHOBEeHHBIE MU PepeHnnaNbHbIe YPaBHEHHS IEPBOTO NOPsIIKA HAa3bIBAOTCs OJHOpOoAHBIMU? Kak oHM perratorcs?
Kakne oObikHOBeHHBIE MU depeHInanbHbe YpaBHEHHS NIEPBOTO MOPSAKA Ha3bIBAIOTCS JUHEHHBIMU? Ilepeuncianre MeTonbl
pelieHus

Kak pemaercsa ypasuenue bepnynnu?

Kakne oOblkHOBEeHHBIE nu(QepeHInaNbHbIe YpPaBHEHHUsT IIE€PBOTO MOPSAKA HA3bIBAIOTCS YPAaBHEHHSAMH B  IIOJIHBIX
muddepennnanax? Kak onu permarorcs?

Uro Takoe 3amaya Komm s oObIKHOBEHHBIX JuddepeHianbHpIX ypaBHeHHH BbhicHX TopsakoB? Korma ona umeer
€IMHCTBEHHOE pelieHue?

[lepeuncnure OCHOBHBIE THIBI OOBIKHOBEHHBIX JU(QEepeHINATbHBIX YPAaBHEHHH BBICHIMX MOPSAKOB, JOMYCKAIOMIUX
MOHWKEHUE TTOPSJIKA.

Haiite onpenenenue MMHEHHOro nuddepeHInaNIbHbIe ypaBHEHUS 1 - To nopsiaka. [lepeuncnrute 0CHOBHBIE CBOWCTBA YAaCTHBIX
pelIeHni OJHOPOJHOTO YPaBHEHMSL.




OneHovHbIe
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

CdhopmynupyiiTe TeOpeMbl O BpOHCKHAHE.

CdhopmynupyiiTe TeOpeMy 0 CTPYKType OOIIEero peuieHns] HeOJHOPOAHOTO JHHEHHOTO TU(PepeHInaIbHbIE YPaBHEHUS

B uem cocrour metox Jlarpamka OTBICKaHHS YacTHOTO pEHICHUS HEOIHOPOAHOTO IuHelHoro auddepeHnuansHbie
ypaBHEHUs?

Cxema mocTpoeHus (DyHIAMEHTAIBHOW CHCTEMBbl PEUICHHH OJHOPOAHOTO JUHEHHOro nuddQepeHIuanbHble YpaBHEHHS C
TTOCTOSITHHBIMH KO3 PHUITECHTaMI

[lepeuricauTe MeTOABI OTBHICKAHMS YACTHBIX PEIICHWH HEOJHOPOAHOTO JIMHEHHOTO an(QepeHIHatbHbe yPaBHEHUS C
MOCTOSHHBIMHU KO3 QHUINEHTAMH

Haiite onpenencHre HOpMaIbHOH crcTeMbl OOBIKHOBEHHBIX Au(depeHanbHbIX ypaBHeHHH n-ro nopsaka. Chopmynupyiite
3amavy Komu 1uist Takoi CHCTEMBI.

Uznoxure METOIBl MCKIIOUEHHUS] W XapaKTEPUCTHUYECKOTO YPaBHEHHs OTBICKAHHs OOIIErO pEIIeHHs] CHCTEMBbl JIMHEHHBIX
OZTHOPOJIHBIX YPaBHEHHH C TIOCTOSIHHBIMU KO3 duImeHTamMu.

S. MeTtoanyeckue YKa3aHMs 10 Npoueaype OLeHUBAHUSA

OueHoYHbIe MeponpusaTHus Hpouenypa NPOBEICHUSA OLICHOYHOI'0O MEPONPUATHSA W He00X0MMble METOTHYECKHE YKa3aHUus

1.

KonTponbnas pabota

B cemecTpe cTyneHTBHI BBITONHSIOT 4 KOHTPOJBHBIX PadOT, coAepKaHUE KOTOPHIX OXBATHIBAET BCE AMCLIMILIMHBL
Kaxxnomy cTynenty BeiaeTcst cBoii BapuaHT. KoHTposbHBIE pabOTHI MPOBOASTCA B YacChl MPAKTUYECKUX 3aHIATHN. 3a
KOKIYI0O KOHTPOJIbHYIO paboTy MaKCHUMalbHBIH Oali oOmpenensercds B COOTBETCTBHE C PEHTHHI-TUIAHOM
JUCLUTUINHBL.

Kputepun oneHku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCs YMHOXCHUECM MAKCUMAJIBHOT'O 68..]'1.]'[3, npeaAyCMOTPECHHOTI'O 3a
HEC B COOTBCTCTBUC C peﬁTHHF— IJIaHOM, Ha OOJIFO BEPHO BBIITOJTHCHHBIX SaHaHHﬁ.

N3

B cemectpe ctyaents! BemnonnstoT 5 /13 nmo Bcem pasaenam nporpaMMbl JUCHUIIMHBL. Y KaXI0TO CTy/ICHTA B
rpymnre cBoil Bapuant UJ13, HoMep BapraHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYTIIBL.

[IpenonaBarens o0ecriedynBaeT CBOEBPEMEHHOE MOIyUeHHE CTyIeHTaMu BapuanToB M/13, a Takxe

MIPEIOCTABIISIET AIIEKTPOHHYIO CcChUIKY Ha coopHuk M/13. Bece M/13 pa3mernieHsl B 3IEKTPOHHOM Kypce T10
JTUCIIUTIIINHE.

W13 BBINONHAIOTCS B OTACIBHOM TETpaau, MpH 0POPMIIEHUH KaXXI0T0 3aaHusl 00s3aTeNIbHO YKa3bIBACTCS €ro
HOMED, IPUBOJUTCS KPATKO YCJIOBHE KaXJI0TO 3a1aHus. Pemenne kax1oro 3a1anusi JOHKHO OBITh OAPOOHBIM, C
BKJIFOUEHUEM MPOMEKYTOUHBIX pacuETOB, pacCykKJIEHHH, MOSICHEHNH, C YKa3aHUEM HCITOJIb30BAaHHBIX METOJIOB H




OueHouHbIe MEPONIPHATHS

Hpoueuypa MPOBEACHUA OLICHOYHOI'0 MEPONIPUATHHA U HEe00X0HMMbIe METOAMYECCKUE YKAZAHUA

dbopmyi. /I3 mpoBepsier npemnoaaBarenb, BEAYIIHA TpakTHueckue 3aHsaTiss. CTYJICHTHI TOJKHBI BRIMOIHUTEL M]3
JI0 KOHTPOJILHOU paboThI 10 Teme. 3a kaxaoe /I3 BeicTaBIs0TCS 0aUIbl, MAKCUMATBHBIN OaJll yKa3bIBaeTCs B
pEeUTHUHT-TIJIaHE.

Kpurtepumn oueHKy 0JHOTO 3a/1aHUSL:

3amaHne cauTaeTCA 3a4TEHHBIM, €CJIH BHIIIOTHEHO 00JIee TOJIOBUHBI 33 JaHHH

Ecnu 3aanne He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha T0PadOTKY.

CryaeHTsl MOTYT HCTIPABIISATh HEBEPHO PEIICHHBIC 33a/IaHUs U CAaBaTh Ha MOBTOPHYIO MpoBepKy. [Ipenonasarens
MOJXKET y4eCTh UCIPABICHUS U JOOABUTH OBl K TIPSy ITIM

DK3aMeH

«[lMonoxceHue o nposedeHUU MeKywe20 oyeHUBaHUA u npomexcymoyHoli ammecmayuu e TINY» npukas Ne88/0d om
27.12.2013 2., «Pykoeodawjue mamepuasbi No meKywemy KOHmposio u ycrnesaemocmu, npomexcymoyHoli u umozaoeoli
ammecmayuu cmydeHmos ToMCKo20 noaumexHu4eckoz20 yHusepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha sk3ameHe CTyIeHTY BbIIAIOTCS OUJICTHI, BKITFOUAIOIIUE TCOPETUUSCKHUE BOPOCHI U MTPAKTHYCSCKUE 3a/IaHusl.

[IpemogaBarens, MpoBepuB pabOTY, B X0/I€ YCTHOM O€Cebl CO CTYIEHTOM MOKET 33/1aBaTh BOIMPOCKHI 110 CAMOMY
OWIeTY, a TAK)KE JIOTIOJHUTEIBHBIC BOITPOCHI [0 TEOPUH U MIPAKTHKE. B UTOre CTYyIeHT HaOupaeT UTOrOBbIM Oasl 3a
dK3aMeH, MakcuManbHO 40 6amioB. OneHKa 3a JUCIUILINHY (OPMHUPYETCS KaK HTOTOBas 3a paboTy B CEMECTPE H
9K3aM€H B COOTBETCTBUE C MPUHATOM IIKAJION OLICHUBAaHMUSL.

CryneHTsl, HE CAABILINE SK3aMEH B CECCUOHHBIN MEPUO/, MOTYT IepecaTh €ro B NEPUObI TUKBUIALINN
3a/10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEypOil.

Pe3ynbpTaThl MpOMEKyTOUHOM aTTecTanuu 0GOPMIISIIOTCSI BEAOMOCTHIO M BHOCATCS B 3aUETHYIO KHIDKKY
oOydarorerocs.




