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Pa3padoruukmu:
Crapmmii npenofasarens kadenps! Briciieir maremaruku Mcakosa O.

B.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nanpasienuto noaroroBku 21.03.02 3emieycTpoicTBO U KaAacTphl, YTBEPKIACHHOTO
npukazoM MuHoOpHayku ot 12.08.2020 Ne 978

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 18.03.2025, Ne
YueGHO-MeToau 2/25
4ECKOHN

KOMHUCCHH




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI

0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 Crocoben pemars 3amadd  MNpOo(EeCCHOHAIBHONW NEATEIbHOCTH TPUMEHSS METOMIbI
MOJICTMPOBAHMSI, MATEMATUYECKOT0 aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbIE 3HAHUS

OIIK-1.5 JlemoHCTpUpyeT HaBBIKM pa3pabOTKU 3EMIICYCTPOUTEIBHON JOKYMEHTAIlUH |
pabouynX MPOEKTOB IO MCIIOIB30BAHUIO U OXPAHE 3€MENbHBIX YTOIui

3namo:

OIIK-1.5/3u1 HopmaruBHO-TIpaBOBbIE =~ OCHOBBI W  TEXHOJOTHIO  Pa3pabOTKU
3€MJICY CTPOUTEIBHON JOKYMEHTALIMH

Ymemo:

OIIK-1.5/Ym1  OdopmiaATh  TEXHHYECKYIO JIOKYMEHTAIUI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAaHUSAM 3eMEIHHOTO 3aKOHO/IaTEIbCTRA

Braoemy:

OIIK-1.5/HBl HaBblkOM MOATOTOBKM pPabO4YMX TPOEKTOB 10 3(pdekTuBHOMY
UCIIOJIb30BaHMIO U 3AIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 /IeMOHCTpUpPYET HABBIKM pa3peIIeHUs CIIOPOB IIPHU IPOBEACHUH 3€MJIEYCTPOMCTBA U
KaJgacTpa

3name:

OIIK-1.6/3u1 HopmaruBHO-TIpaBOBYI0 0a3y yperyiaupoBaHUS 3E€MENbHBIX CIOPOB U
KOH(JIMKTHBIX CUTYAIHH

Ymemo:

OIIK-1.6/Ym1  Bectm  meperoBopbl W  paspemarb CHOpbl B MpoIiecce
3eMJIEyCTPOUTENBHBIX U KaaCTPOBBIX pabOT

Braoemy:

OIIK-1.6/HB]1 HaBblkoM MHMPHOTO yperyJupOBaHHs pa3HOITIACUN M 3aIIUTHI 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOpaX OTHOCUTENBHO 3€MJIM U UMYILIECTBA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI

3. [IIxajga oneHUBaHUSA

Onenka Kpurepun oniennBanus (nepeueHs copmupoBanabix MIK/3YB)
Heynosne- Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE
TBOPUTEIBHO

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE
Bun xonTpoms dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |KonTponbHas pabota

TectupoBanue
[IpomesxyTouHas KontponbsHas pabora
arrecTanus DK3aMeH




Bua xonTposi/ ucnosib3yemMble
Ne KonTpouaupyem OlICHOYHbIE MATEePHAJIbI

HaumenoBanmue pa3aena
n/n bie UJIK . Ipome:xyT.
Texkymmi
arTrecranusa

1 |BBeneHue B MaTeMaTH4YECKUH OIIK-1.1 KontponwsHas pabora DK3aMeH
aHaJn3 OIIK-1.2
OIIK-1.3
OIIK-14
OIIK-1.5
OIIK-1.6

2 |duddepennmansuoe ucuucinenue |OITK-1.1 KontpomnsHas padota DK3aMeH
dbyHkuuu onHo# aeicTBuTenpHo |OIIK-1.2
MepEMEHHON OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

3 |MHTrerpanbHOE HCUHUCIEHUE OIIK-1.1 KonTponbhas pabota OK3amMeH
(YHKLIMY OTHOM NEpeMEHHOMN OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

4 |BekrtopHas anrebpa u OIIK-1.1 DK3aMeH
AHAJIUTHUYECKAS] TEOMETPHUSI OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

5 |DneMeHTHI TMHEHHOM anredps OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2 TectupoBanue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

6 |[duddepenmmansuoe ucuncinenue |OITK-1.1 KontpomnsHas padota DK3aMeH
(YHKIUHA HECKOIBKHUX OIIK-1.2
MEPEMEHHBIX OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

7 |KparHble uHTETpabl OIIK-1.1 OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

8 |DOnemenTtsl BektopHOro aHanuza. |OIIK-1.1 KontpomnsHnas padota DK3aMeH
KpuBonunelinbie u OIIK-1.2
MOBEPXHOCTHBIE HHTETPAJIbI OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6




9 |Panpl OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2 TectupoBanue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

10 |duddepennunanpasie ypasaenus |OITK-1.1 KontpomnsHas padota DK3aMeH
OIIK-1.2 TecTtupoBanue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

11 |[YucneHHble METOIBI OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

S. IlopAaok npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUU

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHHs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM O0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzanus ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyalomuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIOKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 1-5 nemnss ceccusl.

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3aM€H, 2-51 1emHsis cecCusl.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 3-52 nemusis ceccusl.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius
Konmponupyemvie U/IK:

Tema 1.4. Henpepvigrnocms ¢hynxyuil
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:




1. Haiinute obnacts onpeaeneHust GyHKIUN

y = m‘ccosx;—_5+x}2 —X

2. YcTraHoBUTE KaKue H3 YKa3aHHBbIX q)YHKI_[I/Iﬁ ABIAKOTCA 4YC€THBIMH, KaKU€ HCUCTHBIMHU, a
KaKue¢ HE ABJIAIOTCA HU YCTHBIMU, HU HCUCTHBIMU

a) y = 3x% — 4x* — 2x° 6) y=27% B) y = tg§+x3

3. BEINOIHUTE OEUCTBUS ¢ KOMIUIEKCHBIMHU YHUCIIAMU:
A) BBIUHCIIUTD BBIPAKEHUS;
0) BO3BECTH KOMILJIEKCHOE YHCIIO B CTETIEHb Z\N WU HAWTH BCE 3HAYCHUS KOPHEH U MOCTPOUTH UX.

a) 3 +10)3 6)V—i

4. Beraucaure Opeaciibl, HC MOJIL3YSACh IPABUJIOM JlonmuTans u SKBUBAJICHTHOCTSIMU

i x2—5x+6 6 i Ox* —2x2+1 . Vvi+2x—3
a)xlfgx2+x—6 )erg3x4+3x2+2 B) I x—4

Tx
sinZ2x — 2sinx (3 + ?x)?

lim— li
r) b x(1 — cos2x) A) e \7x — 3

5. Beruucnuthb npenensl GyHKIUN, UCIIOIb3Ysl SKBUBAJIICHTHBIE OECKOHEYHO MaJlble

3tex — 1 _ Ja+x2 -1

a) lim - 6) lim
) x=0ln (1 + 2arcsinx) )rﬂﬂ sin(e* — 1)(tg?vx + 1)

6. 3agana ¢pynkius y=f(X) u ABa 3HaYCHHS apryMeHTa
TpeOyercst:
1) ycraHOBUTH, SBISIETCA JIM JNaHHAs (YHKUMS HETPEPHIBHOM WM pPa3pbIBHOM I KaKIOTO U3
JAHHBIX 3HAYEHUN apryMEHTa;

2) B ciaywae paspbiBa (YHKIMM HAWTH ee Tpeneisl B TOYKE paspblBa cleBa U CIIPaBa,
KJ1acCU(UITUPOBATH TOUKY pPa3phIBa;
3) caenarb CXeMaTHYECKHUI YepTEXK.

y = arctg i X =1, x, = 3.

Pazoen 2. /lughghepenyuanvrnoe ucuucnenue Qynxyuu 0010 0elicmeumenbHoil nepemeHHoul
Konmponupyemvie U/IK:

Tema 2.5. Hccnedosanue gpynxyuti memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposibHas paboTa
Bomnpocwi/3ananus:

1. JIns xaxxaod M3 3aJaHHBIX (YHKUMH HalIuTe MPOU3BOAHYIO M BBIUYUCIUTE 3HAYCHUE
IIPOU3BOJHOMN B TOUKE

aA)y=(x*—e*)?, x,=0

_ sin(x + 2) _ 5

J Xg =
Vxz+ 4 °
B)y = (2x — 1)¥+22  x =1

6)y

2. Haitnure npousBoanyto dy/dx mapamerpudecku 3a1aHHON (PyHKITHH

x =sin®t
=cos®t



3. Haiingute npon3BOJHYIO HESIBHO 33JaHHON (DYHKIIUU
tg(x2+y)+e™ —x=0

4. Haitnure nuddepenmuan neporo nopsaka s GyHkuu y=f(X) B Touke
y=x’In2x,x, =1

5. Beruucnute npenens! GyHKIUN ¢ TpUMeHeHHeM TpaBuia Jlonmurans

o o x+2Inx
lim ———

X=—CO

6. [IpoBenuTe nonHOE KccienoBaHue GyHKIMH MeToAaMu TudGepeHIMATBHOTO HCUUCICHUS

Y HauepTHUTE ee rpaduk
y=In(e™+1)

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOU nepemeHHol

Konmponupyemvie /K

Tema 3.6. ' eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota

Bomnpocsi/3ananus:
1. HaliTn HeonpeieeHHbIe HHTErpabl
1+ sinx
Tega2 y OX
cos- X
5) xdx
x—7"

dax
B)fx2—7x+1’

r) f sin 2x cos 3x dx ;

3x+5 J
mJ}x—@%x+D X
2. BeIuMCIUTh ONpeieIeHHbIE HHTETPAIIBI
6
xdx
o[22
! Vx+ 3
e
6) f(x +2)Inxdx.
1

3. Beruncauts mioniaas GUrypel, OrpaHUuCHHON JTHHUSIMUA
a)x*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x?



4. ®urypa, OTrpaHWYEHHAs JIUHMSIMM Bpamaercs BOKpyr ocu Ox

BpAILICHUS

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemovie U/]K:

Tema 5.5. Jluneunvie npocmpancmea

dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:

. Halitu 00beM Tena

1. Haitnure 6a3uc u pa3MepHOCTH CISAYIOMNUX TPOCTPAHCTB

2. Bemmummre Bce BEKTOPHI, BXOASAIINE B TUHEHHYIO 000JI0YKY TaHHOW CHCTEMBI BEKTOPOB:

)V ={(x;.%;.-.x,) € R"|x, = 0}
0)V = (%X, ) € R” [, = x, = 0}
W= {(Jrl.xz,

n — — —
....:r”) eR ‘.Tl =X, = ...—:r”}.

2)(1.0.0.0):
6)(1.0.0.1); (0.0,0.1);
8)(1.0.0.0): (0.0.0.1): (0.1.10).

3. Haiigure

Haiiurre MaTpHIE! Iepexona oT Oasica e=(&. &,. &) K Gasmcam

e':(a' e, E;) H e :(51 . & . & ) a TaKkxke KOOP/HHATEI BEKTO-
pa X=¢g +2¢,+e, B Oasucax e WU e, ecml g =3g +2¢ +38,
e, =—4e —3e, —Se;,, e, =5¢ +e —¢ H g =2e+2e g,
e =2g-¢+2e,e =-¢g+2e+2g

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI

omeparop f V> V7,

.
2
—

3aj1aH B 6asnice e=(&. . &) Marpuueii 4=| 0

<

|

—_ 2
|

S B

Tema 5.6. Cucmemul nunetinvix aneeopauyeckux ypasuenuti (CJIAY)
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocwi/3ananus:

1. Mansl koopauHatsl BepuinH nupamuasl ABCD. Haiinure

1. kocunyc yrina ABD;
2. momans rpanu ABC;
3. ooveMm mupamuast ABCD.

A

(4:2;0)

(2:1:0)

(2:1:1)

(3:2;1)



2. Jlanbl koopaunatel Touek A, B, C u D. Haiinure:

1. npoekuuro Touku D Ha mmockocts ABC;
2. nmpoekuuto Touku D Ha npamyro BC.
A | B ‘ D
(5:5:5) | (3:4:4) ‘ (5:2;2) ‘ (6:5:3)

®]

3. Haiigure HEHTp U DKCLIEHTPUCUTET KPUBOM BTOPOIO MOpPsAKa
x> +4y? +6x—16y+21=0

4. lanbl matpunibl A u B. Halinure

B-AT-34.
(2 2 -1y (0 2 —4)
A=/0 2 4 |B=|3 4 8
-13 2) 12 =2 o)

5. Pemmte cucreMy JMHEHHBIX anreOpaMyecKux ypaBHEHMH TpeMmsi crocodamu: o
dopmynam Kpamepa, ¢ momorsio o6paTHoit MaTpuiisl U MetoaoMm ['aycca

10x+y+z=-7

ix—y—z=—4
l23'+33'+::5

6. UccnenyiiTe cucTeMy Ha COBMECTHOCTb, MUCTONb3ys TeopeMy Kponekepa-Kanemmm. Ecimn
CUCTEMa COBMECTHa, HallJiuTe ee oll1iee pelieHre

x+2y+3:=1

j2x—y—z=3
l4x‘+3}'+5:=5

dopma KOHTPOJISI/OLIEHOYHOE CpeAcTBO: TecTupoBaHue

Bomnpocsi/3ananus:
1. BeiGepete BepHBIil OTBET
3nauenne lim = 3% paBHO ...
x=0 5in 5x

1
3

2) é

3) 3

40

2. BeibepeTe BepHBIA OTBET
3HaveHHe IPOU3BOAHOMH QyHKIHK Yy = X Sin X B To4Ke X = %paBHO...
T
D3
21
3)0
4)0,5

3. BeiOepeTe BepHBIil OTBET

3HaueHHe HHTErpana _[02(23: + 1) dx paBHoO ...
Do
2) 2
3)4
4)6

4. BeibepeTe BEpHBIA OTBET

HaiiguTe Touky MakcuMyma GyHKIHE ¥ = —x2 + 3x — 1.



)1
2)1,5
3)1,75
4)2

5. BeiOepeTe BepHBIil OTBET

3HayeHHe
1) -0,25
2) 0,25
3)0
4)0,5

6. BriGepeTe BepHBIN OTBET

lim_ 22+2)
X——2 X°=

sin(x+2)
P PABHO ...

3
3HaYeHHe MHTErpaia fol(x + 1) dx paBHO ...

13
2)3,5
3)3,75
4) 4

7. BeiOepeTe BepHBIil OTBET

Eciu BekTOpHI @ ¥ b 06pasyior yroa B 60°, |a] = 3, |E| = 5, To cKamspHOe

NPOU3BEJICHHE d * b paBHO...
1)7,5

252

3) 743

4)5,5

8. BriOepere BepHBIN OTBET

Ecm;A = G g
h(7)

N7 1)

9. BeiOepeTe BepHBIil OTBET
_(1 2 —
Ecm A = (3 U) ubB = (

b )
(5 o)

10. BeiGepere BepHBI OTBET
_(3 2 _(2
Ec.rmA—(l 3)143—(0

O 2) 2,

9o ) It

9

1 3
0 2

2(p

uB = G), TO NMpOU3BeCHHE MATpuIl A * B paBHo...

2(; )

9 )

), To mpomsBenerne Matpan A * BT paswo. ..

y
3

)

), To Matpuua C = 2A — B umeer Bux. ..

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Qynkyuii HeCKOIbKUX NEPEMEHHBLX

Koumponupyemovie U/]K:



Tema 6.5. Cransipnoe none
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. BeruucnuTe yacTHBIE IPOU3BOAHbIC JTaHHBIX (YHKLIUU
1

J3x3+2x—5y+1

2. Beraucnure mpou3BOIHYIO HESIBHO 3aaHHOM (PYHKITH
dy
x3+y3 = VXY =2 =?

3. Bpruncnure npuOIIKEHHOE 3HAYEHUE Cleayrome (yHKIMM B TOYKe A, 3aMeHss
npupanieHue GyHkuuu ee quddepeHnnaiom

z=x% [y, A(1,02; 0,95).

7 =

4. HaiinuTe npou3BoaHyI0 (PyHKIMHU U(X, Y, Z) B TOYKE A 10 HAIPaBJICHHUIO K TOUke B.
u(x,y,z) ‘ A ‘ B

yVx? + z? ‘ (3:4:4) ‘ (4:6:6)

5. CocTaBbTe YpaBHEHHE KacaTeJIbHOU MJIOCKOCTH K oBepxHocTH F(X, y, 2)=0 B TOuke A.
F(x,y,z) ‘ A

273 — x%z + 2xy? — 12 | @12)

6. Uccnenyiite GyHKIUIO Z(X, y) Ha SKCTPEMYM
—3x% — 2xy —y? + 10x + 6y

Pazoen 8. dnemenmul 6ekmopnozo ananusza. Kpueonuneiinvie u nosepxnocmmule unmezpaisl
Koumponupyemovie U/]K:

Tema 8.3. Ilosepxnocmmuvle unmezpansl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. B 3aganHOM ABOMHOM MHTErpaje U3MEHUTh MOPSI0K HHTETPUPOBAHUS
e—1 In(1+x)+1

f dx f fx, y)dy
0 0

2. BeluMcauTh NOBTOPHBIA HHTETpal

2 2x
[ ax | - yay
0 x

3. IlpumeHnsis ABOWHOW WHTETpasl, HAWTHU IUIOIMIAIb IJIOCKOM (UTYpBI, OTpaHUYECHHOMN
3aJJaHHBIMU JTUHUSIMH

y=x%—1;y=—x%43.

4. Briuncnute KpUBOJIUHEHHBIA MHTErpall, rae L - oTpe30k mpsiMOM, 3aKIIOYEHHBIN MEXITY
ToukaMu A 1 B.

'f(xl_}-'+5r)df, f.l(—l,U)} B(—1,4).



£

5. Beruucnaure KpUBOJIMHEHHBIA HHTETPa

I Sf(x. _}-')df , TIe L — KpHuBasd, 3a/laHHasA B IMOJIAPHBIX KOOPIHHATAX
L

(x=rcos@, y =rsing) ypapHerneM r =7r(@).

.‘.4& r=2sm2g@, {0<¢p<£]
'r +y ) 4
6. Beruncnure

IP(:r,_y)dr +Q(x.y)dy, THe L—4dacTh KpHBOH, 3aJaHHOH ypaBHeHHeMy = y(x)
L

MeKIy ToukaMu A 1 B.
-[‘Td:'f—(.}-'g +]_)d1_'$ y :_E‘/;, ‘4(090)9 3(8,2)

L
7. Beruucnure

jP(r,_}r)dr +Q(x.y)dy, Tne L —vacTh KpHBOIl, 3ajaHHOI NapaMeTpHIeCKIMHU

ypaBHeHHAMH x =x(7), y=(¢)(f, <t <t,).

I_}-‘dr— 4—y*dy, x =4cost, y=2sinz(0 éré%).

8. Beruucnure mo hopmyse ['puHa KpUBOJIMHEHHBIA HHTETPAIT

IP(.T,y)dr +Q(x.y)dv, rae L—KOHTyp TpeyroibHHKa C BepmmHamn 4, B, C,
L

IpoderaeMblil IPOTHB X0/1a YaCOBOH CTPesIKH.

f 2xydx + (x? — xy)dy, 4(0.0), B(-1.0), C(0.1)
L

Pazoen 9. Paowu
Koumponupyemovie U/]K:

Tema 9.1. Yucnoswvie psiowvi
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Uccnenyiite cXOMUMOCTh PSIOB

a}Zn [e~"’ —l] 6)2“;— B)iwnl; F)E{amsin 73 I?;

n=1 n=1 n=1 n=l 2n+35

J)fr??[%f: Zr[‘” +”T: e)z

n=1 3” n=1 [ ]]ll n



+0 1

03 D 2 S i)

”_1(‘3;‘.'+8)]11 (‘in+8 ] ir+1)n ~

2. Beruucnaure cymmy psiga
o (_l)fH—l

2

n=l "

C TOYHOCTBIO £ =0,01.

3. Halinute cymmy psina
+x 90

— An* +8n—>5

Tema 9.2. @yuxyuonanroHvie psodsl
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. UccnenoBarh CXOOUMOCTD PSIOB, TIONB3YSCh MIPU3HAKOM cxoauMmocTu Jlamambepa

(o 8]

n o3 i
. 3 511‘12—],1
n=1

2. HWccnenoBars CXONMMOCTh PSAOB, MOJNb3YSACh MPU3HAKOM CPABHEHUS WIHM TPEIENIbHBIM

MPU3HAKOM CPaBHEHUS
oo

n=1

3. UccnenoBars CXOAUMOCTD PSIIOB, MOJIB3YSACh PaJlUKaIbHBIM ITpu3HaKoM Ko
co

. Z arctg" —

n=1

4. HccnenoBarh CXOOUMOCTH PSIJIOB, MOJB3YSICh MHTETPAIbHBIM MPU3HAKOM CXOAMMOCTH
Ko

1
_l(nz-kl)arctgzn'

5. BBISICHUTB, KaKu€ PsIIbI CXOASITCST AOCOTIOTHO, KAKUE YCIOBHO, KAKUE PACXOISATCS

(D!

n in3n
n=1

6. Jlns CTENEeHHBIX PSIOB HAMCaTh IMEPBBIE YETHIPE WIEHA, HAWUTH paanyc, HUHTEPBAI
CXOIMMOCTH Psifia U BBIACHUTH BOIIPOC O CXOAUMOCTH Psiia Ha KOHIIaX UHTEpBAJIa

a — -
) 37 n ) n?
n=1 n=1

7. Haiitn 3nauenust ¢pynkuuii ¢ Tounocteio 0, 001. ITpu BBIYMCICHHH BOCIOIB30BATHCS
COOTBETCTBYIOLIUMH Pa3JIOKEHUSIMU B psiJi MakiiopeHa.

(1,2)7.



dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocski/3ananus:
1. BeiGepete BepHBIil OTBET
BEIYHCITATE OBTOPHBIH HHTErpal

1 x
fdxf(l + yv)dy
0 0

1) 2/3;

2)1/3;

3)-2/3;

4) 3;

2. BeibepeTe BepHBIA OTBET
YacTHas OpOM3BOAHAA MEPBOro MOPAAKa MO X (YHKUHH IBYX MEPEMEHHbIX
z =sinxy paBHa...
1) z! =—xcosxy;
2) z, =xcosxy;
3) z. =—ycosxy;
4) 2 =ycosxy.

3. BeiOepeTe BepHBIil OTBET
CMelanHas 4acTHAas NPOM3BOAHAS BTOPOro NOPSAKAa (yHKumm Z =Xy
paBHa...
1) 2, = 6xy" ;
2) 2, =6x"y;
3) zy, = ny;
4) z, =6x")".

4. BeiOepeTe BepHBIi OTBET

BhIMMCIIHTE OBTOPHEIA HHTErpall
1 Inx

jdxf xe¥dy
0

0
1) 2/3;
2)1/3;
3)—-1/6;
4) 2;

5. BriGepeTe BepHBIN OTBET
HUcnonezys HeoOXOAMMBIH NMPHU3HAK CXOAMMOCTH, HCCIEAYHTE CXOOHUMOCTb

= 2n—3
pana Zn(nJrl]'

n=1
1) Cxomurca.
2) PacxomuTcsa.
3) OnHo3HAYHO CKA3aTh HEJIb35.
4) YCnoBHO CXOUTCH.

6. BriGepeTe BepHBIN OTBET
Hcnonb3ys pagukanbHelid npusHak Komm, HccneayiiTe CXOQUMOCTH psaaa
i[ 3n ]"
“A\2n+1)’

1) Cxommtes.

2) Pacxomures.
3 ARCOTIOTHO CXOTATCS




O ) SAVCNLI IR CAUIICH.
4) YCIOBHO CXOIHTCA.

Paszoen 10. /{lugppepenyuanvusvie ypasuenusn
Koumponupyemovie U/]K:

Tema 10.2. Jughghepenyuanvrvle ypasnenus 6mopo2o u 6onee 8blCOKUX NOPAOKO8
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Pemnte nanuble nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rne yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Ko

a)y' =(1+x*)(4+7): 0)2xiw'+3 =2, y(-1)=2:
B) xvax +(x+1Ddv=0, y(0)=1.

2. Pemnrte nanuele nuddepeHransHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemuTte 3aaa4y Komm

X

a)x(y' —xcosx)=y; 0)xy'+(x+1)y=3x"""; B)xy'+y—e' =0, y(1) =2.

3. Pemute nansble nuddepeHnuanbHbple ypaBHeHUs. B 3amauax, rie ykasaHbl HadajbHbIC
ycioBus, pemuTte 3aaa4y Komm

a) 1" =xe" +37: 6) 3" =(x* +7x+9)e’, ¥(0) =1 1'(0) =4: B)x* 3" ="
)¥" =23 D" - = v =e, (D) =2e.

4. Haitnure o6mme permeHus auddepeHnnanbHbIX YpaBHSHUN

3x .

a)y" +3' =12x7; 6) 1" -3y +2y=(x*+x)&"; B) 1" +9y =2xsinx+xe’.

Tema 10.3. Cucmemsl aunetinbix ouppepenHyuanrbHvlx ypagHeHull
dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Haiinute oOumii maTerpan qudpepeHnanbHoro ypaBHEHUS

xy1+y2dx +y(x?+1)dy =0

2. Haiinure pemenue 3ana4u Komm

y'—%zZlnx, y(1) =4

3. Haiinute oOmumii mHTErpal

®(x,y,c) =0 auddepeHNNATFHOr0 YpaBHEHIA II B 0TBETE 3alMINNTE 3HaueHHe C,
IIPH KOTOPOM HHTErpalbHas KpHBasf [aHHOTO YpaBHEHHA IPOXOJHT 4Yepe3 TOUKY

M,y (xq,Yo)-

(ve™ + 2x)dx + (xe™ + 2y)dy = 0, M,(0,2);

4. Haitnure obmiee permeHue nuddepeHImaibHOr0 ypaBHEHUS

y'" = cos®x

5. Haiinure pemenue 3anaun Ko
y'—4y'+5y=0, y(0)=3, y'(0) =7



6. Haiinure obmiee perenne audepeHnnaabsHoro ypaBHEHUs 2-0T0 MOpsIKa
Y4y = 4x® +10x + 2

7.  Haiimute  yacTHoe  pemieHue — cuctembl  AuddepeHnnanbHBIX
YIOBJIETBOPSIOIIEE HAYaIbHBIM yCIOBUAM

x(to) = xo, ¥(to) = Yo.

X oxt2
dt_ x+ 2y,
dy

—~ =3x-3
a7

®dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUe
Bomnpocsi/3ananus:

1. BeiGepete BepHBIil OTBET
Haiiti yactHOe pemenue auddepenumransHoro ypasnenus y'' = e*,
yInoBIeTBOpsroniee HadansHeM yeiaoBuam Y’ (0)=2, y(0)=3.
Dy=lnx+3x+1;
Qy=e*+x+2
Ny=Tx+2;
4yy=2-2x

2. BeibepeTe BepHBIA OTBET

Jns nuddepenunansroro ypasaenns y'' + 9y = 0 cocTaBHTE €ro
XapaKTEePHCTHICCKOE YPABHEHHE.

Dk+9=0;

2) k2 +9=0;

3) k2 + 9k = 0;

4) k—9=0;

3. BeiOepeTe BepHBIil OTBET
Haiitu o6mee pemenne auddpepeHHaIbHOrO ypaBHeHHA

dy - 4x3dx = 0.
Dy=x*+c;
y=e* +¢
3)y=12x2+c¢;
dHy=x-c

Pa3zoen 11. Qucnennvie memooot
Konmponupyemvie U/IK:

Tema 11.1. HYucnennvie memoosi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocwi/3ananus:
1. CocraBbre TaOMUILy 3HAYCHUN (QYHKLIUU

YPaBHEHUH,

f(x) na orpeske |a:b| ¢ marom h. B 3HaueHmsX GYHKIHI COXpAHITE TPH 3HAKA B
npoOHOH YacTH. BpIUHCIEHHA NPOBOAHTH C TpeMs 3HaKaMH IIOCle 3aIlaTol.
Icnonp3ys KBaIpaTHYHYIO0 HHTePHOJIHIO 110 [0JIyUeHHOI TabnHIle, a) yKaxkuTe
KO3(QQHIHEHT HHTepHOIAIHOHHOTO MHOTOYIeHAa IpH cTapmieil cTemeHH; 6)
BRIYHCIINTE 3HadeHie (QYHKIMH B TOYKE X . BBIUHCIEHHS MPOBOINTE IBYMS

CIoco0aMH:

1Y o chanvvne TTarnausxas



1) LU WUPMYJIC Jldl PaHiaa,
2) o dhopmyne HeroToHA.

f(x) = Vx¥+1 ma orpeske [1; 3,5]c marom #=0,5; x"=2,3.

2. OyHKMs 3a7aHa TaOIUIIeH CBOUX 3HAYCHU I

HajiTH MHOrouYJIeH He BEIIIe IepBOil CTeleHH, allIPOKCHMHPYIOMINI (YHKIHIO 10
MeToy HaHMeHBINHX KBaJpaToB. HailTH 3HaueHHe MHOTOWICHA B TOUKE X =X,.

300pa3nth TOUKH TadMHIEI H TpadhHK aNOpOKCHMHPYIONIET0O MHOTOUNeHa Ha

mn .‘32

OJHOM pHCYHKe. BEIUHCIHTE 3HaUeHHe BeIHYHHEBI [ = %, rae vi=y;i - Pi(x;),

i=0,1,...,n; Pi(x) — aOmpoKCHMHPVIOIIHI MHOTO4YIeH. BenwumHa u OICHIBaeT
OIIM30CTH aNMPOKCHMHPYIOIIETO MHOTOUIeHa K TA0JIHYHOH (DYHKITHH.

OYHKIHA 33]]aHa TaOIHIen:

i 0 1 2 3 4 5

x: 0,1 0,3 0,5 0,7 0,9 1,1
Vi 1,17 1,591 2,031 2,379 2,811 3,14
x,= 0,37.

3. Boruncaute unTerpan no ¢opmyne CUMIICOHA, IPUHAB N = § U OIICHUTE MOTPEHIHOCTD

MOJIYYCHHOI'0 pEe3yjibTaTa, IOJb3YACh CII0CO00M YABOCHUS IIara BbIYHUCIICHUA. Breraucnenus
BBITIOTHSATE C MATHIO 3HAKAMH MOCJIE 3aMsATOM.

J‘B dx
2 \2x3-3x+7

4. Beruncnauth unTerpai mo gopmyne l'aycca npu n = 5. BeruuciieHus BBITOTHSITE € MATHIO
3HaYaAIIMMU [U(ppamMu MoCIe 3arsTomn

J~3 xdx
2 31 7x2-3

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1-a nemusas ceccus, dxzamen
Koumponupyemvie M/[K: OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:

1. ChopmynupoBaTh ONpeACIICHHs] HJIA CBOHWCTBA
Ilepemennas. OxkpecTHOCTb TOUKU. Touka cryeHus

2. ChopmynupoBaTh ONPEACIICHHs] HJIA CBOKMCTBA

@ynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YETHOCTb, [IEPUOIUYHOCTD

O6parnas gynkus. CnoxHas QyHKIHUS.
3. ChopMynupoBath ONpeesIeHNs U CBOMCTBA

YucnoBble MOCIEI0BATEILHOCTH U UX cBolicTBa. Teopema Beiiepiirpacca (6e3 Joka3aTenbCTBa)
4. ChopmynupoBaTh ONPEACIICHHS] HJIA CBOHWCTBA

OnHOCTOPOHHME MPEEIbI.
5. ChopMynupoBarh ONpeesieHUs U CBOMCTBA



beckoneuno mainpie u 6eCKOHEUHO OOJbIINEe (DYHKIIUH.
CpaBHeHHE OECKOHEUHO MAJTBIX.

6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA

[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
CBoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/1)

7. ChopmynupoBath ONpeneeHHs Ui CBOWCTBA

[Ipumenenne muddepennrana K MpuOIMKEHHBIM BEIYUCICHHUSIM. 3a1aua JTUHeapu3auu (PyHKIIH.

8. CchopmynupoBaTh ONpeeIeHUs UIH CBONCTBA

OnpenenéHHbplii MHTETpall KaK Mpeae HHTErpaIbHON CyMMBI
I'eomerprueckuit u GU3HUESCKUN CMBICIT ONPENEeTEHHOTO HHTETpaja

9. ChopMynupoBarh ONpeesIeHNs U CBOMCTBA
Omnpenenureny BTOPOro U TPETHETO NOPSAAKOB U UX BHIYUCIICHUE
10. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
Omnpenenenne CMEMIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeEICHHS WA CBOWCTBA
IToHsiTHE TMHEHHOTO POCTPAHCTBA
12. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Crioco0bI 3a1aHUs U BUBI YPAaBHEHUH MJIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Marpuua. Buasr matpun
14. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX alreOpandecKiX YpaBHEHUH U e peIieHus
15. YMeTh noka3arh yTBEP)KICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenoM U OECKOHEUYHO MaJloi BETUYUHON
16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
OCHOBHBIE TEOPEMBI O IIPEAEIax
17. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[lpu3Haku CyHIeCTBOBaHMS TPENEIOB: TeopeMa O Tpeaene MPOMEKYTOUHOH
(ToKa3aTeNnbCcTBO); TeOpEeMa O Tpeiesie MOHOTOHHOM (PyHKITMH

18. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI

Touku pa3pbiBa GyHKIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX

19. YMeTh n0Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[TpousBoaHast CIOXXHON (QYyHKIIUH
[TpousBoanas oOparHoi GyHKIIUH

20. YMeTb oKa3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

byHKIIUN

HpOPI?;BOI[HBIe BBICHIHUX IMOPAAKOB,; IMPOU3BOAHBIC BHICIIHX IMOPAAKOB OT MMAPpaMCTPUUICCKU 3aJaHHBIX

byHKIHA

21. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
OkcrpemyM. HeoOXomumble 1 TOCTaTOYHbIE YCIOBUS CYIIECTBOBAHHS AKCTPEMyMa

22. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIM CBOMCTBA, BBIBECTU (hOPMYJIBI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanue mo 4acTsim

23. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
®opmyna Hetorona-JleiiOnua
24. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI

JInHeHbIe onepanuy HaJl BEKTOpamMu
JluneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy

25. YMeTh 10Ka3arh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI



CBoiICTBA CKaJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TIPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)

26. YMeTb T0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUAM IPIMOU
27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TEOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

Panr marpuiiel. YeiaoBre COBMECTHOCTH CUCTEMBI IMHEHHBIX alreOpandecKux ypaBHEHUH (Teopema
Kponexkepa-Kanenin)

28. YMeTh oKa3aTh YTBEPKICHHS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI
Teopema 06 001IeM perIeHUH HEOTHOPOIHON CUCTEMBI JIMTHEHHBIX areOpandecKuX YpaBHCHHUM
29. Berauciauth

) xr° —3x -2
lim .
r—= -1 X° + x

30. Haiitu 3HaueHre MpoOU3BOJHON (PYHKITUH

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

31. Beruucnuth npesaen (1moyb3ysach mpaBuiioM JlomuTas)

. fgx—-x
lim gx.
x—0 X —sinx

32. BeUMCIUTh UHTETPAT

T

2 -

| x-sinxdx
0

33. Beruucnuts mionaab GUrypbl, orpaHu4eHHON apadoIioi

y=3- x* mnpavoii ¥ =X—3

34. Beryuciauth 00beM Tela, OTYYSHHOTO TIPH BPAIICHUH KPUBOM

y=x+1 0<x<2

35. Haiitu oO1iee penieHre OAHOPOIHON CHCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHEeHUN

[6x, —9x, +21x, —3x, —12x, =0,
8y —12x, + 28y, —4x, —16x =0,
% 1 2 3 4 5 3

2 —-30+Tx—x,—4 =0

36. Pemnts 3an0auy

CocTaEHTE YpaEHeHHe IpAMOiE ( :L.M) . IEPIEHIHKY TAPHOMH K
mockocta (444 ), ecan 4 =(0,4.5), 4 =(3-21),
4=(456), 4.=(332)

37. Pemnts 3amauy
BmHCIHdTE MOJYIE BEEKTOPHOTO IIPOHIBEIEHIA
[3(—1 -5, 2(_‘+(T':|= ecmr =4 +]—k.b=-3] -k

T=7-2k

b | =

38. BeuuCcIuTh ONpeaenTeNb



15325 15323 37517
23735 23735 17417|.
23737 23737 17418

39. Haiitu TOUKy nepeceueHus NpsMoH U INIOCKOCTH, KOTOPBIE 3aJaHbl YPaBHEHUSIMU

40. Pemnts 3amauy

BrrumcouTs det[ﬂl'l_][.{BT_]zec.rm
(2 1 f2 8 -5
4=/2 -1 1 ,B=|-3 -1 0
1 0 1 L4 5 3

2-5 1emusa ceccust, IK3amen
Konmponupyemvie M/[K: OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:

41. ChopmynupoBarh OnpenesIeHUs U CBOMCTBA

Omnpenenenre QYHKINH IBYX TEPEMEHHBIX.
[TonsiTre npenena GpyHKIUU ABYX MEPEMEHHBIX

42. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
[Tonstue muddepenuupyemoctu. Onpenenenne nuddepernuana GyHKIUN IBYX IEPEMEHHBIX
43. CchopmynupoBaTh ONMpEeIICHUS WIH CBOHCTBA
YacTHble MPOU3BOHBIE BHICIINX MOPSIIKOB
44. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
Omnpenenenne 3kcTpeMyma (PyHKIIUU AByX MEPEMEHHBIX
45. ChopmynupoBaTh ONpPEISICHUS WIH CBOHCTBA
3aada o0 BHIYHMCIEHUU 00beMa Tella
46. ChopmynupoBaTh ONPEISICHUS WIH CBOHCTBA

Onpenenenre KPUBOIMHEWHOTO HHTErpAJIa MEPBOTO poaa
Onpenenenre KPUBOIMHEWMHOTO HHTErpaJia BTOPOTO Pojia

47. ChopMynrupoBarh ONpenesIeHUs Ui CBOMCTBA
Ckansiproe niosie. JIMHUM ¥ TOBEPXHOCTU YPOBHS.

48. ChopMynrpoBarh ONpeneseHUs Ui CBOMCTBA
IIpousBonnas no HarpasiaeHuUO. I pagueHt

49. ChopmynupoBarh OnpeesIeHUs U CBOMCTBA

Hucnosoint psjg
[ToHsITHE YaCTUYHBIX CYMM YHCIIOBOTO psAia

50. CpopmynarpoBaTh ONpeAeTICHUs WIN CBOUCTBA
OcTaTro4HbIi YJIEH YHUCIOBOTO psia

51. ChopmynupoBarh OnpeeNieHUs] WA CBOMCTBA
[TonsiTue cxomsmierocs psaa

52. ChopMynupoBaTh ONpeeIICHUs WA CBOMCTBA
[TonsTre QpyHKIMOHATBEHOTO PsiAa U €ro 00JaCTH CXOAUMOCTH

53. YMeTb J0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOICTBA, BHIBECTH (POPMYITBI
3anada o nuHeapu3aluu GyHKIUU ABYX MEPEMEHHBIX

54. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
@®opMyIIbl YaCTHBIX MPOU3BOAHBIX (YHKIIMA, 3aJaHHBIX HESIBHO



55. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
NuBapuantHOCTh hopmbl muddepennuana nepBoro mopsjaka

56. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
HopmanbHas mi1ockoCcTh U KacaTeabHas mpsiMas K TPOCTPAHCTBEHHOM KPHUBO

57. YMeTb J0Ka3aTh yTBEPXKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
3amaua 0 HauOONBIIEM U HAWMEHBIIEM 3HAaueHUAX (YHKIUU IBYX MEPEMEHHBIX B 3aMKHYTOM
OTpaHUYCHHOM 00J1acTH

58. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
3aMeHa [IepeEMEHHBIX B IBOMHOM HHTErpae. [lonsipHble KoOpAUHATHI

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajia BTOPOIo poaa

60. YMeTh J0Ka3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYcoBre HE3aBUCUMOCTH KPUBOJIMHEWHOIO UHTErpajla BTOPOTo poja OT IIyTH UHTEIrPUPOBAHUS.

61. YMeTh noKa3aTh yTBEPKIACHUS, TEOPEMBI UIIM CBOMCTBA, BBIBECTH (hOPMYJIIbI

CBoJicTBa CXOAAIIMXCS YUCIOBBIX PSIOB
Heo6xonumbliit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAZIOB

62. YMeTh J0Ka3aTh YTBEPKICHUS, TCOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

[Tpu3HaKM CXOANMOCTH 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSIOB: IPEICIbHBIN IPU3HAK CPAaBHEHUS
63. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI MM CBOIMCTBA, BHIBECTH (POPMYITBI

[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB
64. YMeTb J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

Teopema AGens
PaznokeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIWHA B CTEIEHHBIC psfbl (IPUBECTH TMPHUMEPHI
Pa3IOKEHUI ¢ BBIBOJIOM (HOPMYIT)

65. CocTaBuTh ypaBHEHMsI KacaTeIbHON INIOCKOCTH U HOPMaJIbHOM NPSAMOM K IOBEPXHOCTHU

c=xt +3? — B TouKe (3,4,-7).
66. MccnenoBath Ha SKCTPEMYM (PYHKITHIO

flx.y)= x4 - _1‘2 -9y +6x-35

67. OnpenenuTb HauOOIbIIEe M HAUMEHbIIIEEe 3HAYCHUS (PYHKIHH

= Jr)2 —X-y+X+V E obnacta ¥ <0, y=0 x+y=3

68. BerYynciIuTh TBOWHON MHTETPAJ IO MPSMOYTOJIBHOM 001acTu

[[(x+ v)dxdv. 0<x<L1<y <2
(D)
69. Pemnts 3amauy

1
1+x°

X 1
Iokazare, [ro empakenHe — v+ ( ——+In )k Gymer
y x

nonsem gHbdepermatom HekoTopol dveknueE. BoccTaHoEHTE

3TV GVHKIHO € OMOIIBI KPHEOIHHSHHOIO HHTEIPaTa ETOPOro

poga.

70. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

(=1)"sin =
7

L[

71. Paznoxuts B paa Oypbe pyHKIIUIO



[—x, ecmr —T<x=0,
Flr)=g o T

|0, e 0<x <7

72. UccnenoBath Ha aOCOIOTHYIO U YCIOBHYIO CXOAUMOCTbD PSIJT

Haiiti 0651acTh CXOAMMOCTH CTETICHHOTO psifa

;‘- 4"'[.\':!—1]" )

- 3
el n

3-a 1emnsa ceccusi, Ixzamen
Koumponupyemvie M/[K: OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:
73. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Huddepenunanbubie ypaBHEHHS MEpBOTO mopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH
74. ChopmynupoBaTh ONPEICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS MIEPBOTO mopsiaka. 3agada Komru
75. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Toarue o61ero n 4acTHOTO pereHui
76. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOTo nopsiaka. 3agada Komu
77. ChopmMyaupoBaTh ONpeICTICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPABHEHUM I1IEPBOI0 NOpsIKa
78. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI ¢ pa3AEIAIOLMMUCS IEpEMEHHBIMA. MeTol MHTErpUpOBaHUS
79. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
OnHoponHble ypaBHEHHs. MeTOA HHTErpUPOBaHUS
80. YMeTh 10Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JIunelinble ypaBHeHMs. MeTOI HHTErpUPOBAHUS
81. YmeTh noKa3aTh YTBEPKIEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHus bepnymiu. Meton uHTerpupoBanus
82. YMeTh 10Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHwHsI B MONHBIX Auddepennnanax. MeTon HHTerpupoBaHUs
83. YMmeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI, JOMYCKAIOLIUE TIOHM)KEHNE TIopsAaKa. MeToabl UHTErpUpOBaHUS
84. YMmeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

[TonsiTHE TMHEWHON 3aBUCHMOCTH M HE3aBUCUMOCTH CUCTeMBI (yHKIHH. Onpenenurens BpoHckoro

85. YMmeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

TeopeMa o cTpyKType OOIIero pemeHus: OMHOPOIHOTO JTHHEHHOTO AU(GEPEHIIMATHFHOTO YPaBHEHUS

BTOPOT'O MOPsIKA
86. YMeThb J0Ka3aTh YTBEPKICHHSI, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI

Teopema o0 cTpykType o0OIIEro pemeHus HEOTHOPOJAHOTO JIMHEHHOro auddepeHnaIbHoTo

ypaBHEHHSI BTOPOTO MOPAIKa
87. YMeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Merop pemieHus JTUHEHHOTO OJHOPOAHOTO JHMHEWHOTrOo Iu(QepeHInaIbHOr0 YpaBHEHUSI BTOPOTO

MOps/IKA C TIOCTOSSHHBIMU K03 purimenramMmu
88. YMeThb 10Ka3aTh yTBEPKICHHS, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI

MerTon pemieHus: JIMHEHHOTO0 HEOJHOPOAHOIO JIMHEHHOTO AU(depeHIInaIbHOTO YpaBHEHUS! BTOPOTO

MOPSAJIKA C MOCTOSTHHBIMU KO3 (UIIMEHTaMU C ITPaBOi YacThIO CIIEIMAIBLHOTO BUA

89. YMmeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
HHTerpupoBaHre HOPMAJIBHBIX CUCTEM JIMHEWHBIX YPABHEHHUM BTOPOTO MOPsAKA

90. Haiitu obmee pemenne nud@epeHnnanbHOro ypaBHEHUS



(7 +x)dx+(y—"v)dv =0.

91. Pemnre 3anauy

Brrancmure In 10 ¢ Tounocteio o =0.0001,

EOCHONEZ0EAENINCE PA3IOKEHHEM B CTEIICHHOH pag
COOTEETCTEVIOIIHM 00pazoM mogobpadHoil dVHEITHE

92. Pemmuth auddepeHnmansHoe ypaBHEHHE
Yar+(y +lnx)dy=0
x }

93. Pemnts 3amauy Ko

xy/+y—e =0, 1)=2



		2026-09-01T21:48:34+0300




