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KOMIETEHIIAHY 110 JUCHUILINHE (B1. 0.07.01) <(MATEMATHUYECKHUM

AHAJIAN3»
Kon Conepxanue KOMIETSHIIMH
WNHaukaTophl 1OCTUXKEHUS
KOMIIe~ B COOTBETCTBHH c(hOpMUPOBAHHOCTH KOMITETECHITUI
TeHIMH dIrOC BO/OIBO e
YK-1 | CnocobeH oCymecTBIATh YK-1.1. /lemoHCTpHpYET 3HaAHHE OCOOCHHOCTEMH
MIOUCK, KPUTHIECKUI aHaIN3 CHCTEMHOTO U KPUTHIECKOTO MBIIIJICHUS,
U cuHTe3 HH(pOPMAaIHH, apryMEHTHPOBAHHO ()OPMHPYET COOCTBEHHOE CYXJICHHE
MPUMEHSTH CUCTEMHBIH U OIICHKY MH(pOpMAaIMHU, TPUHUMAET 000CHOBAaHHOE
MOAXO JJISl PELICHHS perieHue
MOCTABJICHHBIX 3324 VK-1.2. [IpumensieT norudeckue GopMbl U IPOLETYPHI,
CIOCOOCH K peIeKCHH 110 TIOBOAY COOCTBEHHOM U
Yy>KOU MBICITUTENIEHON JESITeIbHOCTH
VYK-1.3. AHanu3upyeT NCTOYHUKH HHPOPMAIIAH C IETHI0
BBISIBJICHHS X TPOTUBOPEYUH U TIOMCKA TOCTOBEPHBIX
CY>KJICHUU
[IK-1 | Cnocoben ocBanBath U [IK-1.1. 3Haet cTpyKTypy, COCTaB M TUAAKTHIECKUE
UCIIOJIb30BaTh TEOPETUUCCKHE €IMHULIBI TIPEAMETHOH 001acTH (IperoaaBaeMoro
3HaHHA U IPAKTUYCCKUC YMCHUA HpCZ[MCTa)
1 HaBBIKH B mpenMeTHOH obmactu| [1K-1.2. YMeeT ocymiecTBisTh 0OTOOP yaeOHOTO
IIPU PEeLICHUH COZIEPIKaHUS [UIS €70 pealn3alyi B Pa3IHIHBIX (hopMax
po¢eCCHOHANBHBIX 3a/1a4 o0yuenus B cooTBeTcTBUH ¢ TpeboBanusimu @I'OC OO
[1K-1.3. [lemoHCTpHpYET YMeHHE pa3padaThiBaTh
pa3n4yHbIe OPMBI YIeOHBIX 3aHATHIHA, IPUMECHSATD
MCTO/bI, IPUCMBI U TEXHOJIOTUH OGy‘IeHI/IH, B TOM 4YHCIJIC
WHPOPMaIMOHHBIE
TECTOBBIU MATEPUAJL JIAA JUATHOCTUKHN UHIUKATOPOB
OLOHEHUBAHUA COOPMUPOBAHHOCTHU KOMIIETEHIIUHU
Ne [IpaBunbHBII Coneprxkanue Borpoca Kommne
3a7a OTBET TEHUUSA
HUS
SAJJAHUSA OTKPBITOT'O TUITA HA JOITOJIHEHUE
1 IIpounTaiiTe TEKCT U 3aIUIINTE PABUIIBHBINA OTBET. YK- :;- ,
ITK-
DOYHKIUA HAZBIBACTCS «.'uvveeennnnennnne. , €CJIM OHA
3ajaHa GopMyJI0ii, B KOTOPOI MpaBasi 4acTh HE
COIEPKUT 3aBUCUMOU NIEPEMEHHON.
2 IIpounTaiiTe TEKCT U 3aIUIINTE PABUIBHBINA OTBET. YK- :;- ,
[TK-
Onepanus UHTErpUPOBaHUS 0OpaTHA ONepaluu
3 IIpounTaiiTe TEKCT U 3aIUIINTE MPABUIBHBINA OTBET. YK- :;- ,
[TK-
OrnpeneneHHbI UHTErPal OT HEOTPULIATEIbHON
(GYHKIIUHN YUCTEHHO PABEH ....eonveneeaneannennn..
KPUBOJIMHEHHOMN TPAaIleLUH.
4 IIpounTaiiTe TEKCT U 3AIMUIIUTE IPABUIIBHBINA OTBET. 31%{(' :i '
. . A -
KoHneuHblit niin 66CKOHEUHBIH MpeieN HHTerpaa fa f(x)dx
npu A — +00 Ha3bIBAIOT HECOOCTBEHHBIM HHTETPAJIOM
........................ pona ot pyHkimu f(X) 0O MPOMEKYTKY
+ 00
[a, +o0) u 0b6o3HayarT CI/IMBOJ‘IOMfa f(x)dx.




3AJAHUA OTKPLITOI'O TUITA CBOBOIHOI'O N3JIOXKEHU A

C PABBEPHYTBIM OTBETOM

5 [IpounTaiiTe TEKCT U 3alIMIINTE PA3BEPHYTHIN OTBET. SIIIII% :5_ '
OOBsACHUTE KaKyIO ITOCIIEA0BATEILHOCTh Ha3bIBAIOT
BO3pacTaloIIeH.

6 [IpounTaiiTe TEKCT U 3alIMIINTE PA3BEPHYTHIN OTBET. SIIIII% :5_ '
OOBsICHUTE KaKas CYIIECTBYET CBSI3b MEXKITY
HETPEPHIBHOCTHIO M TP PEPEHITUPYEMOCTHIO (PYHKITUH.

/ IIpounTaiiTe TEKCT U 3aIUIINTE PA3BEPHYTHIM OTBET. SIZIII% :h- '
3anuiuTe HEOOX0IMMOE YCIOBUE IKCTpEMyMa
(YHKIIMM HECKOJIBKUX TIEPEMEHHBIX.

8 [TpounTaiiTe TEKCT U 3aNUILINUTE Pa3BEPHYTHIN OTBET. SI;II% i '

O6I>$ICHI/IT6, YTO O3HAYACT I'paJIUCHT.

AJIAHUA 3AKPBITOI'O T

NITA HA YCTAHOBJIEHUE ITOCJIEAOBATEJIBHOCTU

[IpounTaiiTe TEKCT U YCTAHOBUTE IIPABUIILHYIO
MOCJIEI0BATENHHOCTD B BHIE HU(P ClIeBa HAMPABO.
VcTaHOBUTE TPABUIIBHYIO MTOCIIEI0BATEIBHOCTD IIAr0B
JUTSL BBIYMCIICHUSI TUTOIIAIH IO/l KPHBO

¢yukuuu f(x) Ha [a, b].

1.Haiiti nepBooOpazuyro ¢yHkuuu f(x).
2.BBIYHCIIUTD OIPEIEIEHHbIM HHTETPaT f; f(x)dx.

3.0npenenuTs rpaHUIlbl HHTETPUPOBAHUS A U b.

VK-1,
[1K-1

10

[TpounTaiiTe TEKCT M YCTAHOBUTE TPABIIIBHYIO

MOCTIeIOBATEIBHOCTD B BUE IU(P CIIeBa HAIPaBO.

YcTaHOBUTE PaBHIIBHYIO ITOCIIEI0BATEILHOCTD IIAaroB

TSl BBIYUCIIEHUS BTOporo nuddepeHimana

dymcumm £(x) .

1. Haiitu nepsbiii quddepenunan f'(x).

2. Haiitu Bropoii mudpdepennman ' (x).

3. 3amucate BBIpaKEHHUE IS IEPBOTO
nubdepenimana df = f'(x)dx .

4. 3anucaTh BeIpaXXeHHE AJIs BTOporo nuddepenuana

d*f = f"()(dx)? .

YK-1,
I1K-1

11

[IpounTaiiTe TEKCT U YCTAHOBUTE NIPABUIIbHYIO
MOCJIeI0BAaTENbHOCTD B BUE LU ClIeBa HANpPaBo.
VYcraHOBHTE MPABUIIBHYIO MTOCIIEI0BATEIBHOCTS 11ar0B
JUISl BBIYMCIIEHUS OIIPEIEIEHHOTO UHTErpasa

1 x2 o
fo 2xe* dx MeToIoM 3aMeHBI IEPEMEHHOM.

VK-1,
I1K-1




1. BeIOpaTh MOACTAHOBKY U = X2

2. Haiitu npousBoaHyto du = 2xdx.

3. W3MeHuTh npeessl MHTErPUPOBAHMS: IPU X =
Ou=20,

mpux =1lu=1.

4. NuterpupoBath e*du Ha HOBOM HHTEpBaJe.

5. BepHyTbcs K IEpEMEHHOM X U MOJCTaBUTh OOPaTHO
(ecm HEOOXOMMO).

12

[IpounTaiiTe TEKCT U YCTAHOBUTE IIPABUIIbHYIO
[I0CJIeI0BATENbHOCTD B BUE LMD ClIeBa HAIPaBo.
YcTaHOBHUTE IPABWIBHYIO IIOCIIEN0BATENBHOCTD
HaxO0JIeHUs Touek repernba pyHkuun y = f(x).

1. OnpenenuTh TOYKHM IMOJO3PUTEIBHBIC HA IEPEruo.
Jlnst aToro HykHO pemnth ypaBhenue f''(x) =0 u
HalTH TOYKH, B KOTOPBIA OHA paBHA HYJIIO WIH HE
CYIIECTBYET, T.€. HAWTH KPUTHYECKHE TOYKH BTOPOIO
pona.

2. Haiitu f'(x) u f"(x).

3. Beruuciauth 3HaueHUsT (PyHKIUU B TOYKaX Ieperuoba,
€CJIM OHM MMEFOTCSL.

4. WUccnemoath 3Hak  f''(X) B OKpecTHOCTH
KPUTHYECKUX TOYEK W CIeJaTh BBIBOJ 00 HMHTEpBajax
BBIITYKJIOCTH U HAJMYMH TOYEK Tepernoa.

VK-1,
I1K-1

13

IIpounTaiite TEKCT U YCTAHOBUTE IIPABUIIBHYIO
MIOCJIEZI0BATEIBHOCTh B BUJIE LIM(P ClI€Ba HAIIPABO.
YcTaHOBUTE IPABUWIIBHYIO IIOCIIEN0BATENBHOCTD
IIpUMEHEHHUs npaBuiia Jlonurans.

1. Boluucnure HOBBIN Ipeel.

2. Haiinute npon3BOIHBIC YUCIUTENS U 3HAMEHATEIIS.

3. IloBTOpuTE Mporece Npu HEOOXOTUMOCTH.

4. YOenurtech, 4YTO TpefeNa JIEUCTBUTEIIBHO HMEET

0 o)
bopmy o A —.

YK-1,
I1K-1

14

[IpounTaiite TEKCT U YCTAaHOBUTE IIPABUIIBHYIO
MOCJIeI0BAaTEILHOCTH B BUJIE ITU(p ciieBa HAIPaBo.
Y cTaHOBUTE NMPABUIIBHYIO ITOCIE0BATEIBHOCTD
BBIYKMCIICHHUS TPOU3BOIHOM (yHKIH Y = f(X).
1. Haxonum 3HadYeHUE (QYHKIIMH B TOUYKE
x + Ax, f (x + Ax),
2. Ilpumaem aprymenty x npupamierne Ax,
3. Haxoaum npuparienue GyHKIIUA
Ay = f(x + Ax) — f(x),
4. Haxoaum HapailleHHOE 3Ha4YeHue (PYHKIIUU
y + Ay = f(x + Ax),
5. CocraBisieM OTHOIIICHUE Ay / Ax
6. Haxomum mpenen sToro otHomeHus npu Ax — 0, T.e.

: A
y' = limp,_ i (ecyu 3TOT TIpeIeN CYIMIECTBYET).

YK-1,
[1K-1

3AJJAHUA 3AKPBITOI'O TUITIA HA YCTAHOBJIEHME COOTBETCTBUA
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[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE MEKY
(byHKIMEH 13 IeBO U 00JaCThIO U3 MPABOI KOJIOHOK

TaOIULBL; VK-1,
IK-1
Ay =1g(—x? + 4x — 3)
1.x € (—o0,1) U (5, +0)
B.y =logi(x?—6x+5) b yxe (—00,—2) U (2,6)
2
U (5, +0).
_ VxZ-4
B.y= 2%(x—6)
B.x € (1,3).
16 IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE MEXKY
MOHSATUSMH U3 JICBOW U MTPABOM KOJIOHOK TAOJIHITBI:
VCTaHOBHTE COOTBETCTBUE MEXIy Heonpenenenapivy | Y K-1,
WHTErpajaMy U3 JIEBOW U UX 3HAYEHUSIMH U3 MPABOI IIK-1
KOJIOHOK TaOJIUIIbI:
Afeﬁdx 1.In(e*+1) +c.
Vx
B. [sindxcosxdx |2 2¢V* +¢.
eXdx sin* x
f e*+1 3. te
17 [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBeTCTBUE Mexkay | YK-1,
MOHSATUSMH M3 JICBOU U MTPABOI KOJIOHOK TAOJIHIIBI. [1K-1
YcTaHOBHTE COOTBETCTBUS MEXKIY NPEACIIAMU U3 JIEBOMI
KOJIOHKHM Y UX 3HAUYCHUSIMU U3 MPABOU KOJIOHOK
TaOJIHITBI.
. 5x2-5 1.1
Alim,_, ——
X=1 524354
. 4x 2.2
Blim,_ o —— :
x>0 /%393
. sin 4x 3.24
B.lim,_,,—— '
xX=0 4,
18 [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBeTCTBUE Mexkay | YK-1,
MOHITUSIMH U3 JIEBOU U MTPABON KOJIOHOK TaOIHIIBI. [1K-1

YcTaHOBHTE COOTBETCTBUS MEKY NPEAECIaMH U3 JIEBON
KOJIOHKHU Y TUIIAaMU Pa3pbIBOB U3 IIPaBOM KOJIOHOK
Ta0JINIIBL.

Alimy_o f(x) = —o0 [L.
limy .40 f(x) =18 ¢ — TOYKa HENPEPBLIBHOCT
B. lim,_._o f(x) = =5 2. ¢ —TOYKa pa3pbiBa BTOP
xl—l>£r-|l-0f(x) =5

fG) =0




B. lim,_._o f(x) = -5 3. B TOUKe ¢ QYHKIHS UMEET
lim f(x)=-5 YCTPaHUMBIN pa3phiB

x—c+0

f(x)=-5
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ITpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE MEKIY
MOHATUSAMH U3 JICBOK M MTPABOI KOJOHOK TAOIHUIIBI.
3aaHbl JBa psAlla C MOJIO0XKUTEIBHBIMY YICHAMU

Y1 Un U g1 U, Uy S VN E N,

VY cTaHOBHUTE COOTBETCTBUE MEXKAY ITPU3HAKAMU
CXOJIMMOCTH U3 JIEBOM U UX XapaKTEPUCTUKAMHU M3
IPaBOi KOJOHOK TaOJIUIIbI.

VK-1,
I1K-1

A. Ilpusnak Hanambepa. |1 lim,_ Yn — 20

Un
b. Tlpenenbupiii npusuax | Jim "y =]
. -

B. IIpu3nak Kommn 3. lim,,_ o, Unt1 _ k

n

20

ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE MEKIY
MOHATHUSMH U3 JICBOK ¥ MPABOI KOJOHOK TAOJIUIIBI.
VY cTaHOBHUTE COOTBETCTBHE MEXY QDYHKIMSAMU U3
JICBOM M UX TPAJMEHTAMH U3 MTPABOM KOJOHOK TAOIHUIIBI.

VK-1,
[K-1

A.Z=2x2+2yz—f 1.
y gradz{0;1} = (0; 5)

B.z=2x%+2y* 4+ yx 2.
gradz{0;1} = (—1;5)

B.z =< + 2xy? 3.
y gradz{0;1} = (1; 4)

.z=2x*+2y>+Ilny §A
gradz{0;1} = (3; —1)

SAJAHNA KOMBUMHUPOBAHHOI'O TUITA C BBIFOPOM
OZHOTI'O ITPABMJIBHOI'O OTBETA

21

[TpounTaiiTe TEKCT U BBIOEpUTE MPABUIBHBIN OTBET.
VYKakuTe MHOXKECTBO 3HaYCHHUH QyHKINU, TpaduK
KOTOPOH M300pakE€H Ha PUCYHKE.

VK-1,
[K-1




(_
[_
(_
[_

3;8)
5; 3]
;3)
5; 8]

B~ WON -
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[IpounTaiiTe TEKCT U BHIOEPHUTE MPABUIIbHBINA OTBET.
VYkaxure 00J1aCTh 3HAYCHUN (PYHKIUU
y=x%+4x-21

1. (- o0; + o0);

2. (-7;3);

3. [- 25; + );

VK-1,
[K-1
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[IpounTaiiTe TEKCT U BHIOEPHUTE MIPABHIBHBINA OTBET.
Ha pucynke uzobpaxen rpapuk Gynkuuu y = f(x).
Torna npousBoanas f'(x) 3to ..

A
Y

1. TK/MK;
2. NK/MK;
3. MK/TK;
4. MN/MK

VK-1,
[K-1
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[TpounTaiite TEKCT U BBIOEPUTE MPABUIBHBII OTBET.
Ecnu F (x) — nepBoobpa3zHas s f(x) , To

[ 2 f(3x)dx pasen.

1.2F(3x) +C;

2.6F(3x) +C;

3.(2/3) F(3x) +C;

4.(3/2) F(3x) +C;

VK-1,
[K-1
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[TpounTaiiTe TEKCT U BBIOEpUTE MPABUIBHBINA OTBET.
dopmyra Hax0KIEHUS ONPENEIECHHOIO HHTETpalla
Ha3bIBaCTCS POPMYIION:

1. Komm-bynsikoBckoro;

2. Herotona-JleiOumuia;

3. bonbrano-Komm;

4. boiins-MapuoTTa.

YK-1,
[K-1
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[IpounTaiiTe TEKCT U BHIOEPHUTE MPABUILHBIN OTBET.
VYkaxuTe yTBepkKACHHE, KOTOPOE MOKA3bIBAET
r€OMETPUUYECKUI CMBICI ONPEEICHHOr0 HHTErpaia:
1. yros HakioHa KacaTenbHOU K rpaduKy QYHKIHH B
TOYKE C aOCIIMCCOMH X ;

2. 3aKOH TIEPEeMEIICHIS MaTePHAIbHON TOUKU HA
npomexyTke [a, b];

3. TUI0MIa/1b KPUBOJIMHEHHOW TpaTCIHH.

VK-1,
[IK-1

SAJAHNA KOMBMHNPOBAHHOI'O THUITA C BBIGOPOM
HECKOJIBKNX ITPABMJIBHBIX OTBETOB

27

[IpounTaiiTe TEKCT U BHIOEPUTE MPABUIBHBIE OTBETHI.

Ykaxurte BEpHbIE CBOMCTBA ONPEICICHHOIO UHTErpaa:

L L2(f(0) +g(0)dx = [7 F()dx + [ g(x)dx
2. [2(f(0) - g(0)dx = [ f(x)dx - [ g(x)dx

b F(x) B ff f(x)dx
3 fa /g(x) dx = f;g(x)dx

4. [ kf(x)dx = k [} f(x)dx

VK-1,
I1K-1

28

[IpounraiiTe TEKCT U BHIOEPHUTE MPABUIIBHBIC OTBETHI.
DyHKIWS JBYX IepeMeHHbIX z=-4X° - 6y* B Touke (0,0)
uMeeT

1. sxcTpemym;

2. MaKCUMYM;

3. MUHUMYM;

4. pa3pbIB BTOPOTO poOa.

VK-1,
[1K-1
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I[IpounTaiiTe TEKCT ¥ BBIOEPHTE NPABUILHEIE OTBETHI.
HenpepbIBHBIMU (DYHKIUAMU JBYX [TEPEMEHHBIX B
obnactu x2 + y? < 1 spasiores:

3
1. z= .
x2+y2

2. z =sinx + cos .

3.z=y—3x3+2.
1

4.z =e /XY,

VK-1,
I1K-1
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[TpounTaiiTe TEKCT U BBIOEPUTE MPABUIBHBIE OTBETHI.
YKaxXUTe psAlbl HE SBIAIOLIUECS CTEIICHHBIMU:

Ly (Zn—l)n/z.

3n+1
2. (n+ DM x+ 1"
2n—1

o) X

1\
5 (5

YK-1,
I1K-1
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[IpounTaiiTe TEKCT U BHIOEPUTE MPAaBUIbHBIE OTBETHI.
beckoHeyHO ManbIMU QYHKIUSAMU MIPU X — X
ABJISIIOTCS:

YK-1,
[1K-1




1
1' a(x) = ;P xo = 00,

2
2.B(x) =5 x,=0;
3.1(x) ===, xp =

4. 6(.7(:) = ZOOOx, xO = O'

5' a(X) = %; xO = 1'

32

[IpounTaiiTe TEKCT U BHIOEPUTE MPABUIbHBIE OTBETHI.

Kakue 13 yka3aHHbIX [IpE/IETIOB paBHBI 1:

. COosS X
1. lim,_,, —

. sinx
2. lim o 7255,

tg 2x

2x
arctg x

3. lim,_,

4. lim,_,

. arcsin x
5. lim,_

VK-1,
I1K-1
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