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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusamuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

LlensMu  OCBOEHHMS AUCHMILIAHBI MATEMATUYECKUN AHAJIU3 seastorcs
dbopmupoBanue npodeccuoHATBHBIX KOMIIETEHINH, HEOOXOUMBIX JIJIS U3y4EHUs OCHOB TEOPUHU
nudepeHIMAIBHOTO W HMHTETPAIBHOTO HCUYUCIACHUS (YHKIMH OJHOH M HECKOJIBKUX
MIEPEMEHHBIX, TPUOOPETEHUE MPOYHBIX BBIUYUCIUTEIHHBIX HABBIKOB PEIICHUS 3a7ad U3 BCEX
pa3lieJIoOB  MAaTeMAaTHYEeCKOTrO aHaln3a, a TaKXke I8 pelIeHUus 3aJad M3 JIPYyrux
€CTCCTBCHHOHAYYHBIX KYPCOB YUCOHOIO IIaHA JAHHOT'O HAIIPaBJICHHS

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucnummmaa MaTeMaTHuecKuid aHaIu3 BXOAHUT B 00s3aTENbHYIO YacTh y4E€OHOTO IiaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
chopMupOBaHHBIC B pe3yJIbTaTE U3YUYCHUSI MATEMAaTUKHU B PaMKaX IIKOJbHON MPOTPaMMBI.

3Hanus (YMEHUS, BIAJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

KommiekcHeli aHanm3

QyHKIMOHAIBHBIA aHAIN3

Teopus BeposITHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA

YucneHable METOAEI

MerTo/1bl peleHns: HEKOPPEKTHBIX 33724

YucneHHble METOAbl MaTeMaTH4eCKON (PU3UKH

DIeMEHThI BApUAIIMOHHOTO UCUUCIICHUS

BrinonHenue v 3amura BoITYCKHON KBaTU(UKAMOHHON pabOTHI

Mertob! onTUMHU3aUU

[Ipoun3BoicTBEHHAs - Hay4YHO-HCCIeI0BaTeNIbcKas paboTa

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHus JUCUMIUIMHBI (Momynsi) «MaTemMaTHUecKUi  aHaiIu3»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHUA KOMIICTCHIIMH

OIIK-1 CnocobeHn npuUMeHATh (yHIAMEHTAJIbHbIE 3HAHMS, I[OJIyY€HHble B 00JacTH
MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HAayK, M HCIOJIb30BaTh HUX B NPO(ecCHOHATBHOM
JIeSITEIbHOCTH

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auyud ¢ 00gacTH (yHIaMEHTAJIbHOH U
PUKJIAIHON MaTeMaTHKH

OIIK-1.2 Brnaneer cnocobamMu M npueMaMM pelIeHHs HCCIEOBaTENbCKUX 337134 B
obyact hyHIaMEHTATLHON Y MPHUKJIATHON MaTEMATHKH

OIIK-1.3 [Ipumensier ¢QyHIaMeHTaNbHbIE MEXIUCHUIUIMHAPHBIE 3HAHUS IS
pelieHus 3a1a4 B IpodecCHOHATbHOM AeSITETbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUILIMHBI (MOAYJIs)
OO6mas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 18 3aueTHBIX equHuIl 648 akam. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 329 akaj. 4acosB:
— aynuropHas — 315 akan. 4acos;

— BHeayiuTopHas — 14 akaJi. 4acos;

— caMocTrosTenbHast pabora —211,9 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOATOTOBKA K 3k3ameny — 107,1 akan. yac

dDopMa aTrrecTaguu - 3K3aMCH, 3a4€T C OHeHKOfI

AynutopHast ) =
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
N B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y p Kon
S 3 © | caMOCTOSITENbHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 [ . | xoMnereHMK
O 2 £ padoThI MIPOMEKYTOUHOMN
nmab. |mpakrt. | 5 & ATTeCTAIIH
Jlek. s < 11,
3aH. | 3aH. | QU &
1. Paznen 1. Yucnossie
MHOKECTBa u YHCIIOBBIE
M10CJIEJ0BATEIILHOCTH
1.1 MHoxecTBa U onepainuu
Hax  HuMH.  MomHoCTb
MHOX€ECTBA. MomHocTh
0eCKOHEUHBIX MHOKECTB. IpoBepka
[elicTBuTenbHbIe 4ycIa. KOHCIIEKTOB.
IloaroroBka k
Pacmmpennas YHCITOBas OocyxaeHue
2 2 9 MPAaKTHYICCKOMY
npsMasi. OKpEeCTHOCTH. BOIIPOCOB TEMBI.
3aHATHIO
OrpaHH4YeHHbIe u IIpoBepounas
HEOrpaHUYEHHbIE pabora
MHO>KECTBA. puHIUI
Apxumena. IIpunun
BJIOJKEHHBIX OTPE3KOB.
1.2 Ilpenen  4ucioBOH
TOCIIENIOBATENBHOCTH,  erof 4
€IIMHCTBEHHOCTb. [Iposepka
CaMmocrosTensHoe
OrpaHu4eHHOCTh - KOHCIIEKTOB.
o n3ydeHune yaeOHon .
CXOIALIEHCS 2 2 8 . [TuceMeHHbBIH
U HAYYHOMN
MOCIIeIOBATEIbHOCTH. ompoc,
JIATEPaTyphI
beckoneuHo-Mable u o0cyxaeHue
O6eckoHeyHO-00bIINe
M0CJIE/IOBATEIbHOCTH.
1.3 Apudmernueckue
eHCTBUS HaJ Tpeaenamu.
A A Tpen ITogroroBka k
Ilepexonq «k mpeneny B KonTponbHast
2 2 10,2 | nmpaxTuueckomy
HepaBeHCTBaX. MOHOTOHHEIE pabora
3aHSITHUIO
MOCIIeIOBATEIbHOCTH.
Kpurepuii Komu. Yucno e.
Wroro no pazaeny 6 6 27,2
2. Paznen 2. ®yukuuu. [Ipenen u
HEMPEPHIBHOCTH DYHKITHH
2.1 OyHKIHN. Bungsr
oToOpaXKeHUH. CriocoOsl Iouck
. . IIposepka
3aganus Qynkuumit. [padux JOTIOJTHUTEIbHOM
1 2 2 5 WHIMBUIYaJIbHBIX
(hyHKIUH. Ob6parHas HHPOPMAIHH O sazaHuii
GbyHKIHS. Kommno3urus 3aJaHHOU TeMe
0TOOpaXKCHHUH.




2.2 Omnpenenenne mpexaena
¢ysakmuu.  ExppHCTBEHHOCTD
npezena (dhyHKIUU.
CaoiicTBa IIPE/IeNIOB
(dhyHKIUH. Ipenen
MOHOTOHHOM (byHKIHH.
[Ipenen KOMITO3UIIIHI
GbyHKUM. CpaBHeHue
(GyHKIMH B OKPECTHOCTH
3a/laHHOM TOYKU.
3ameyaresbHbIe IPeIeIIbl.

TToaroroBka k
MPaKTUYECKOMY
3aHATHIO

ITposepka
KOHCIIEKTOB.
[InceMeHHBIN
orpoc,
oOcyxieHne

2.3 HenpepbiBHOCTH
GbyHKIMY. CpoiicTBa
HETPEPLIBHBIX GbyHKIHH.
HemnpepbIBHOCTD
9NEMEHTapHBIX  (YHKIHH.
OOHOCTOPOHHME TPENENbl H
TOYKH paspbiBa (QYHKIHH.
Knaccudukarmst TOYCK
paspbiBa. CaoiicTBa
(yHKIMH, HENMpepbIBHBIX Ha
OTpE3Ke.

CaMocTosTeNnbHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYpPhL

ITposepka
KOHCITEKTOB.
ITuceMeHHBIH
orpoc,
o0CyXIeHHE

Hroro no pazneny

12

12

16

3. Pazpen 3. JJuddepenuunansHoe
UCUUCIieHHe  (QYHKIUA  OIHOM
MIePEeMEHHON

3.1 Onpenesnenue
MIPOU3BOTHON "
muddepennunana.

T'eomerpuueckuii,

¢dusnyeckuit U
SKOHOMHYECKHH CMBICIT
MIPON3BOJHON u
muddepennunana. CpoicTBa
MPOU3BOJHBIX, CBSI3aHHBIX C
apupMETHIECKUMHA

nevctBusimu.  [IponsBogHast
obpatHOI u CIIOKHOU
¢yukiuu. IIpousBoanble U
mUudepeHIransl  BBICHIAX
MOPSIZIKOB. IIpousBonusie| 1
9JIEMEHTApHBIX QYHKIHH.

Pabora ¢
SIIEKTPOHHBIMHU
TECTOBBIMU
CpecTBaMu

ITposepka
UHTEpHET-TECTa,
BBIIIOJTHCHHOT'O B

JOMALIHUX

YCIIOBHSX

3.2 Juddepennyansuble
TeopeMsl 0 cpeaHeM: Pepma,
Ponns, Jlarpawxka, Komn.
IIpaBuiio Jlonurans

CamocToATenbHOE
M3yYeHHe yueOHOH
U Hay4yHOH
JIUTEPATyPhI

KonTponpras
pabota

3.3 IIpuznaxu
MOHOTOHHOCTH  (DYHKITHH.
JlokanbHble IKCTPEMYMBI
hyHKIHIH.

Boinyknocts "
neperunta (GyHKUIuM.
ACUMITOTHI. [Toctpoenue
rpadukoB GyHKIUH.

TOYKH

13

Brmmonnenue
TPEHUPOBOYHBIX
KOMILIEKCOB

OO6cyxneHue,
MMMCBEMEHHBIN OTPOC

Wroro no pazneny

18

18

25

Hroro 3a CEMECTpP

36

36

68,2

OK3aMCH

4. Pasgen 4. WurerpanbHoe
ucuncineHne  (QyHKOUH  OIHOM
MepEeMEeHHON




4.1 TIlepBooOpasHas u €€
cBoiictBa. Heompenenénusrii
UHTErpall. Tabmuna
HEONpeneIEHHbBIX
UHTETPaNIOoB. 3ameHa
MepeMeHHOM B
HEOIpeJeIEHHOM HHTErpale.
dopmyna HHTETPUPOBAHUS
0 4acTsIM.

Brimonnenue
TPEHUPOBOYHBIX
KOMILIEKCOB

O6cyxaenue,
MUCBMEHHBIN ONPOC

4.2 WurerpupoBaHue
PaLMOHATIBHBIX u
UPPAIMOHANBHBIX (YHKIHIL.
WnTerpupoBanne HEKOTOPHIX
TPUTOHOMETPHYESCKUX
¢yakuui. HWHTerpansr, He
Oepyirecs: B 2JIEMEHTAPHBIX
(hyHKIUSX.

TToaroroBka k
MPaKTUYECKOMY
3aHATHIO

TectupoBanue

4.3 OnpenenéHHblit
WHTETpa Pumana.
Heob6xoaumbie "
JIOCTaTOYHbBIE YCIIOBUS
WUHTETPUPYEMOCTH (PYHKITHIA.
CBoiicTBa MHTETPHPYEMBIX
(yHKUMH. AJTUTHBHOCTH H
TUHEHHOCTHh MHTETpaa.

CamocToATeNnbHOE
M3ydeHne yueOHon
U Hay4HOH
JIUTEPATypPhL

ITposepka
KOHCIIEKTOB.
[TucbmeHHBIH
orpoc,
oOcyxieHne

4.4 NuterpanbHas TeopeMa o
cpemaeM. CBsi3b  MEXAY
orpeJielIeHHbIM u
HEOMpeIeICHHBIM
HHTETpaJIoM. dopmyna
Herorona-JleitGHuna.
Dopmyiisl 3aMEeHbI
MEepPEMEHHON u
UHTETPUPOBAHUE TI0 HYACTIM
B OIPEJICIICHHOM MHTErpase.

ITogroroBka k
MPAaKTUYECKOMY
3aHATHIO

ITposepka
KOHCIIEKTOB.
[TucbmeHHBIH
ompoc,
o0cyxieHne

4.5 TlonsTHe KBagpupyeMoit
¢urypsl, kyOupyemoro Teina,
CHpsAMIISIEMOI TIPSIMOM.
Brruucienue IJIOIIAJCH,
nnuHbel  kpuBoil. Ilmomans
HOBEPXHOCTH BpaILEHHUS.
O0beM  Ten  BpalICHUS.
dusnueckue  NPUIOKEHHS
OTIpeJIeNICHHOTO
unrerpana.HecodcTBeHHbIE
UHTErpaJibl  [EPBOTO  poJia.
HecoOcTBeHHbIE HMHTErpajbl
BTOPOTO poja.

CamocTosTenbHoe
M3y4eHHe yueOHOH
U Hay4yHOH
JIUTEPATyPhI

KonTponpras
pabota

Wroro no pazneny

18

27

24

5. Pasnen 5. Panpr

5.1 Yucnosele PSIBL:
CXOIUMOCTh, HEO0OXOIUMOE
YCIIOBHE CXOJUMOCTH. PsimbI
c MOJIO>KUTENbHBIMU
YIICHAMH. Ipu3naku
CPaBHEHHS. IIpusnaku
CXOANMOCTH.
3HaKoNepeMeHHbIE pAABIL.
AGCOMIOTHO ¥ YCIOBHO
CXOMSIIHECS PSMIBL

7,3

ITogroroBka k
MPaKTHIECKOMY
3aHATHIO

[IpoBepka
KOHCIICKTOB.
Omnpoc,
o0cyxieHHne
Konrponbnas
pabota




52 DyHKINOHATBHEIE
MIOCJIIOBATEIBHOCTH u
PSIIBL PaBHOMepHas
CXOINMOCTb. [Ipuznak
Betiepmrpacca.
UnTerpupyemocts
(hYHKIMOHAJILHOT'O
Juddepenuupyemoctsb
(DYHKIIMOHAIIBHBIX PSJIOB.

CYMMBI
pana.

CaMocCTosTeNbHOE
U3ydcHHe y4eOHOMH
U Hay4HOH
JIUTEPaTyphI

ITposepka
KOHCIIEKTOB.
[InceMeHHBIN
orpoc,
oOcyxieHne

53  CreneHHele  psABL
Teopema Aoens. Paauyc
CXOJHUMOCTH, UHTEpBall
cxonuMmocTH.  Pasnoxkenue
(YHKIMU B CTENCHHOH DA,
Psan  Teitmopa. ®opmymna
Teiinopa. Paznoxenne
JNIEMEHTapHBIX (QYHKUUH B
CTEHECHHBIE PSIbL.

Brimonnenue
TPEHUPOBOYHBIX
KOMILIEKCOB

O6cyxaenue,
MUICBMEHHBIN ONPOC

54 Psanst Dypse.
TpUrOHOMETPUYECKHH  PSL.
Pan ®ypre. OcobeHHOCTH
psona Dypee uérHON W
HE4YETHOMN (GyHKIUU.
Cxomumocts psina Dypoe.
Paznoxenne ¢dyHKIMY,
3aIaHHOM Ha NPOMEXKYTKE B
TPUTOHOMETPHUECKUH psif.

TTouck
JIOTIOJTHUTEIILHOM
uH(popMaIMHy 1o
3aJJaHHOH TeMe

[IpoBepka
WHIMBUIYaJIbHBIX
3aJaHUI

Hroro no pazneny

16

24

31,3

Uroro 3a cemectp

34

51

55,3

OK3aMCH

6. Pm3men 6.
HEIPEPHIBHOCTS,
muddepeHnuaIbHOe u
HHTETpaIbHOE HCYHCIICHHE
GbyHKIMT HECKOJIBKHX
HepeMeHHBIX

Ilpenen mu

6.1 TlIpoctpanctBo R”n
PaznuyHBle THIBI MHOXECTB
B 9TOM  IIPOCTPAHCTBE.
TlousTre (GYHKIHHA MHOTHX
MIepEeMEHHBIX.
T'eomerpuueckoe
Mpe/ICTaBICHHUE ¢yakuuu| 3
IByX mnepeMeHHbIX. Ilpenen
(YHKIMU IBYX MEpEMEHHBIX.
HenpepbiBHOCTS  DYHKIIUH
JIBYX MepeMeHHbIX. TeopeMbl
0 (DYHKIHSAX, HEMPEPHIBHBIX
Ha MHOXKECTBaXx.

CamocToATenbHOE
M3y4eHre yueOHOH
U Hay4yHOH
JIUTEPATyPhI

[IpoBepka
KOHCITCKTOB.
[IuceMeHHBII
ompoc,
obcyxxaeHne




6.2 YacTHblC TPOM3BOIHBIC
(YHKIMH JBYX MEPEMEHHBIX,

TEOMETPHIECKUN u
MeXaHUYESCKUI CMBICTL.
Juddepenuupyemoctsb

(yHKIMU IBYX MEPEMEHHBIX.
(0):7:c)
JuddepeHIpyeMocTu c

HENPEePbIBHOCTHIO u
YaCTHBIMH  IIPOU3BOJIHBIMHU.
Hocrtarounoe yCIIOBHE
U PepeHIIUPYEMOCTH.
JuddepennupoBanue Homck
CJIOKHOU GyHKIUH. . ITpoBepka
Juddepenuman  QyHKIIH 10 10 | AOMOJHHTEARHON WUHAUBUYyAJIBbHBIX
P Y UHPOPMAITHH 10 yam
JIByX  INEpEeMEHHBIX,  €ro N 3aaHu’
. 3aJJaHHOH TeMe
TeOMETPUYECKHHA CMBICIL
IIpumenenne
muddepennuana B
MPUOTIKEHHBIX
BBIYHCIICHUSX. I'papuent
¢yakuuu. [IpousBogHast Mo
HaIIpaBJICHUIO. YactHble
IIPOM3BO/IHbIE BBICHINX
MOPSIKOB. Teopema 0
paBeHCTBE CMEIIaHHbIX
MIPOM3BO/IHBIX.
JuddepeHuuansl  BBICHIAX
MOPSIKOB.
6.3 OxcrpemyM (yHKIUH
JIBYX MIepEMEHHBIX.
Heob6xonumsle YCIIOBUS
3KCTpeMyMa. 0CTaTOYHOE
PeMyM A ITposepka
ycoBHe JKCTPEMyMa. Pabora ¢
N HWHTEPHET-TECTa,
Y cnoBHBIH IKCTPEMYM. JIEKTPOHHBIMU
8 10 BBINOJIHEHHOTO B
Haubonbiine u HauMeHbIIHE TECTOBBIMHU
JIOMAIITHUX
3HaYeHUs (QYHKUUH IBYX cpencTBaMu
YCIOBUAX
[IEPEMEHHBIX. HesBusie
GbyHKIHY. Beimykisie
¢byHKIMN HECKOJIBKHX
MIePEMEHHBIX.
6.4 3amauyu, npuBOIAIIME K
JIBOWHOMY UHTErpay.
Onpenenenue JBOITHOTO
UHTErpaa CIIOBUSL  €ro
paia, -y [Iposepka
CYIIECTBOBAHUSI. Krnaccrr CamocTosaTenbHOoe
UHTETPUPYEMBIX  (PYHKIHMHA u3ydeHue y4eOHOH KOHCTICKTOB.
. N : 10 12 . ITuceMeHHbIH
CaoiicTBa JIBOMHOTO W Hay4yHOH JRI
UHTErpaa. Beruncienue JIUTEPATypPhI poc,
o obcyxkaeHne
JTIBOMHOTO HHTeTpaja.
HecoGcTBennble  BOIHBIC
HHTETPAJIBL. IIpunoxenus
JIBOWHOTO MHTETpaa.
6.5 3amaum, mpuBoAAIIME K
TpOiHOMY HHTETpay.
Onpenenenue TPOHUHOTO
WHTErpasia, YCJIOBHUS  €ro ITounck
o N IIpoBepka
CYIIECTBOBAHMS, CBOMCTBA. JIOTIOJTHUTEJILHOU
. 10 8 WHIMBUIYaJIbHBIX
Brruncrenue TPOWHOTO nH(OpMAaIHH 110 sazaHmii
UHTErpasa. 3ameHa 3aJaHHOU TeMe
MEpPEMEHHBIX B  TPOMHOM
HHTETpae. [punoxenus

TpOﬁHOFO HUHTCTpajia.




6.6 KpuBonuHeHHbIi
UHTETpal  IEpBOro  poja,
KPUBOJIMHEMHBIM  HMHTErpa
Broporo poxa. Dopmymna
I'puna. HezaBucumocts
KPHUBOJIMHEHHOIO MHTErpaia
OT IyTM WHTEIPUPOBAHUSL.
IIpunoxenus
KPUBOJIMHEHHBIX
HUHTErPaJIOB.

10

7,1

Brimonnenue
TPEHUPOBOYHBIX
KOMILIEKCOB

Ob6cyxnenue,
MUICBMEHHBIN ONPOC

Uroro mo pazneny

36

54

52,1

Hroro 3a cemectp

36

54

52,1

3a0

7. Pasmen 7. OOBIKHOBEHHBIE
JuddepeHIanbHble ypaBHEHUS U
mUuddepeHInalbHble YPaBHEHHS C
YaCTHBIMU NTPOU3BOAHBIMU

7.1 OcHOBHBIE  TOHSTHA
TEOpUH OOBIKHOBEHHBIX
JudhepeHIaIbHbIX
YpaBHEHHH. 3amaun,
MIPUBOJISIINE K
OOBIKHOBEHHBIM
JudhepeHIaIbHbIM
YpaBHEHUSIM. Pemenus
T hepeHIaIbHOro
YpaBHEHHUSI. Teopema
CYyLIECTBOBAHUS u
€IMHCTBEHHOCTH  pEUIeHHs
3a/1a4u Komm. Ilone
HanpaBieHni. N30KIuHEL.

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEpaTyphl

[IpoBepka
KOHCIIEKTOB.
ITuceMeHHBIH
orpoc,
o0CyXIIeHHE

7.2 Juddepennpanbabie
ypaBHEHHS TIepBOTO
HOps/IKa.
JuddepenimanbHbie
ypaBHEHHS c
Ppa3IeIsIFOIIIMHCS
nepeMeHHbIME. OTHOPOTHBIC
muddepeHInaIbHbIC
yYpaBHEHHST  OTHOCHTEIHHO
NEepeMeHHBIX X H Yy, W
ypaBHEHHSI, IPUBOISIIHECS K
HUM. JIMHelHble ypaBHEHUS.
YpaBHeHus bepnyinn.
VpaBHEeHHST B TOJHBIX
muddepeHuanax.

ITogroroBka k
MPAKTHIECKOMY
3aHATHIO

KonTponpaas
pabota

7.3 Hduddepennmansuoie
YpaBHCHHUS BBICIIIMX
MOPSIAKOB. JInneHbIe
OJIHOPOJIHbIE

g dhepeHnuaIbHbIe
ypaBHEHMSI N —Or0 IOPSAKA.
JIuneiinbIit

1 depeHnnanbHbIN
oreparop.
DyHnaMeHTalbHas CHCTEMa
perieHuit JINHEUHBIX
OJITHOPOIHBIX

g hepeHInaTbHBIX
yYpaBHEHHI N —Oro Hopska.
Omnpenenurens Bporckoro.

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAYy9HOH
JIUTEPATYPhI

ITposepka
KOHCIICKTOB.
ITuceMeHHBIH
ompoc,
o0cyxieHHne




7.4 JluHeiiHble OJHOPOJHBIE
T depeHInaIbHbIC
ypaBHEHHs N —Oro HopsiKa ¢
MIOCTOSIHHBIMH

K03 GUIIIEHTaMHU.
Jluneiinple  HEOAHOPOAHBIE
JudhepeHaIbHble
ypaBHEHHS N —OTO TOPSAKA C
TOCTOSIHHBIMU

ko3 duimeHTaMu ¥ NpaBoi
YacThlO CIENUAIBHOIO BUJA.
Meron BapHaIuu
IPOU3BOJIbHBIX ITOCTOSHHBIX.
WnTerpupoBanne THUHEHHBIX
JudhepeHInanbHbIX
YpaBHEHHH TIpH  MTOMOIIN
PsLIOB.

Brimonnenue
TPEHUPOBOYHBIX
KOMILIEKCOB

KonTponbnas
paboTa

7.5 TloHatne  nUHEHHOMH
CHCTEMBI

U depeHInaIbHBIX
YpaBHEHHH. Merton
UCKJIIOYEHHs.  MarpudHbIi
METOJ MHTETPUPOBAHHS

JIMHEHHBIX CUCTEM.

6,3

BrmonHenne
TPEHUPOBOYHBIX
KOMIIIEKCOB

KonTponpras
pabora

7.6 [Monstue
JudhepeHIaIbHOro
YpaBHEHHS C  YaCTHBIMH
MpOou3BOJHBIMH. HekoTopsie
Tanbl  TUdQepeHIInaTbHBIX
YpaBHEHUH C  YaCTHBIMH
MIPOU3BOIHBIMHU. Pemenne
MPOCTEHIINX
JudhepeHInaIbHbIX
YpaBHEHHH C  YaCTHBIMH
MIPOM3BOIHBIMH.

CamocToaTenbHOe
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATyphL

ITposepka
KOHCIIEKTOB.
ITuceMeHHBIM
ompoc,
obcyxxaeHne

Wroro no pazneny

34

34

36,3

Uroro 3a cemectp

34

34

36,3

OK3aMCH

Hroro no JAUCHUIIIINHE

140

175

2119

JK3aMeEH, 3a4eT C
OIICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C 1enpr0 YCHEIIHOIO YCBOGHUS JAUCHUIUIMHBL «MareMaTHueckuil aHaiums» u
dopmupoBaHuss TpeOyeMBbIX KOMIIETCHLUH TPEANOJIAaraeTcsl IMPUMEHEHHE  Pa3IHYHBIX
00pa30BaTENbHBIX TEXHOJIOTMH (JIMYHOCTHO-OPUEHTHUPOBAHHBIX U pPa3BUBAIOIIMX), KOTOPbIE
00eCTeYnBalOT JOCTI)KEHUE IUIAHUPYEMBIX pE3ylIbTaTOB 0OOpa30BaHMs COTJIACHO OCHOBHOM
oOpa3oBaTenpHON mporpamMe. B ux wumcne: nuddepeHuupoBaHHbIM M0AX0J, MpoOJieMHOE
o0yueH#ue, SBpUCTUIYECKOe 00yUeHHE.

OcHOBHBIMU ~ (popMamMHM  3aHATHH  SABIAIOTCA  JICKUUM, [PAKTHYECKUE 3aHATHS,
KOHTPOJIbHO-OLIEHOYHBIE 3aHATHS, KOHCYJIbTAalUUU. JIEeKIMM CTpPOSITCS HAa OCHOBE COYETaHMS
MH(POPMALMOHHOM 1 IPOOIEMHOM COCTABIIAIOLINX, @ TAKXKE 3JIEMEHTOB Oece/ibl U BU3yallu3aliH.

B xoze npoBeieHNs JEKIUOHHBIX 3aHATUI IIPelyCMaTPpUBACTCSL:

— o0cyx/1eHue 3ajja4, IPUBOASAIIMX K TEM HJIM MHBIM MAaTEMAaTUYECKUM ITOHITHUSAM;

— U3JI0KEHUE TEOPETUYECKOr0 MaTepuala B pEXHUME Jualora C LEIbl0 pa3BUTUSA
KPUTUYECKOI'O MBIIUIEHUS CTYJICHTOB U IPUBUTHUS UM UCCIIEOBATEILCKUX YMEHHUIA;

— 00CyX/IeHHE M CHUCTEeMaTHU3alUsl TEOPETUYECKUX BOIPOCOB TEMBI C LIEJBIO JIYULIETO
HNOHUMAaHMS UX B3aMMOCBSI3U U IPAKTUYECKOTO IPUMEHEHUS.

[IpakTryeckue 3aHATHS MO JAHHOW TUCUWIUIMHE HANPaBICHBI HA MPUBUTHE MPOYHBIX
HaBBIKOB pEILEHUs 3aJad M0 KaXIOH TeMe M COuYeTaloT NPUMEHEHHE METOJ0B OO0y4deHMs B
coTpyanndectse, auddepeHInpoBaHHBI MOAXO0/, KIACCHYECKHE KOHTPOJBHBIE M TECTOBBIE
texHosoruu. Ilpm »3TOM mpennonaraercs NPOBEJCHUE HEKOTOPBIX TaKUX 3aHATUH B
MHTEPAKTHBHOH (hopMe (JIeTI0BBIE U POJIEBBIC UTPHI, pa300p KOHKPETHBIX CHUTYalUi).

IIpenycmaTtpuBaeTcs NpoOBEIEHUE BCEX THUIOB 3aHATUH C NPUMEHEHHUEM 3JIEKTPOHHBIX
dopm o0ydeHusI.

Bri0upas Ty nim MHYIO TEXHOJIOTHIO pabO0ThI CO CTYI€HTaMHU, HE00X0AUMO UMETh B BUALY,
410 HanboubIero 3pdexra oT ee NPUMEHEHNST MOXKHO JTOCTHYb, €CITH YYUTHIBATH !

a) LeaM 00pa3oBaHMs, Ha peau3aliio KOTOPhIX JODKHA OBITh HampaBiieHa nu3dupaemast
TEXHOJIOTHS;

0) coaepkaHuWe Marepuaiga, KOTOpPOE TMPEJACTOUT TMepeaaTh OOyJaroluMcs C ee
MIOMOUIBIO;

B) YCJIOBUS, B KOTOPBIX OHa OYAET UCIOIb30BaThCS;

I') HaIIpaBJIEHHOCTb €€ Ha caM000pa30oBaHKe U MeMaoOpa3oBaHUe CTYICHTOB.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.Ay6posun B.T. Jlekuuu no MmaremMaTHyeckoMy aHaJIM3y: yueOHoe nmocodue. — 3—€ u3n.,
nepepad. u jgom. / B.T. JlyopoBun. — Kaszaump: Kazan. yu-t, 2012. Y.l. — 180 c.: wmn.
-URL:https://kpfu.ru/docs/F471329804/knigal.pdf.— Pexum moctyma: cBoOOaHBIN (naTa
obparenus 16.04.2024)

2. Maremaruka: yue6. mocooue / FO.M. Jlanwios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypuea ; moxn pen. JLH. Xyp6enko, I'.A. Hukonomoit. — Mockaa:

NHO®PA-M, 2019. — 496 c. — (Bwiciee oOpaszoBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jpgoctyma: Jias — aBTOPH3.

noJp3oBaresiei. (aara oopamienus 16.04.2024)



3.Axmanosa C.B., Mansimea JI.H. COopHuK 3a1a4 1 yrnpakHEHHH 110 KypCcy MaTeMaTu4ecKoro
aHanmu3a [DnextpoHHbIi pecypc]: nmpaktukym / C.B. Akmanosa, JI.H. Mansimesa; ®I'60OY BO
«MarHuTOropCcKMil rocyapCTBEHHbIM TexHUYecKud yHusepcurer uMm. ['.M. HocoBa». —
DJeKTpoH. TeKcToBbIe aaHHbIC (2,62 MO). — Marauroropck: ®I'BOY BO « MI'TY um. I'.I.
Hocosay, 2018. — 1 snektpon. ont. auck (CD-R). (nara oopamenus 16.04.2024)

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Huxwutun A.A. Maremarnueckuii aHanu3: yrayOneHHbIH Kypc/A.A.Hukutus,
B.B.®omuueB.- 2-e¢ wu3n.,, HCOp. M JION. YYEOHHMK M TPAKTHKYM JJIs aKaJeMHUYECKOro
OakanaBpuata.-Mocksa-lOpaiir.,
2019.-URL:https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-450313#page/2/-Pe
JKHM JIOCTyIIa:CBOOOIHBIH (aTa oOparenus 16.04.2024)

2. Maremartuka B mpuMmepax M 3amadax: yue0. mocobue / O.M. [ertsapesa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — MockBa: UH®PA-M, 2019. —
372 ¢. — (Bwicmee oOpazoBanume: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextponnsiid. — URL: https://new.znanium.com/catalog/product/989802.— Pesxxum goctyma: s
aBTOPU3. MOJIb30BaTeNeH. (nata oopamienus 16.04.2024)

3. ®uxrtenroisbil, I.M. OCHOBbI MaTEeMaTHYECKOTO aHaIM3a: yueOHUK: B 2 yactsx / .M.
O®uxrtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-OUOIMOTEUHAS
cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum aoctyna: mis
aBTOPH3. IOJIb30BaTeel. (1ata obpamienus 16.04.2024)

4. ®uxrtenronpll, .M. OCHOBBI MaTEMaTHYECKOTO aHA/IN3a: yueOHHK: B 2 yacTsax / .M.
Ouxrtenronsl]. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: anekTpoHHbIid // DIeKTpOHHO-OUOIMOTEYHAS
cuctema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOparenus:
06.10.2019). — Pexum ocTyna: st aBTOpH3. TOJIb30Bartenei. (nara ooparienus 16.04.2024)

5.AxmanoBa C.B., Mansimesa JILH. COopHMK 3agay M yOpaXHEHHUH IO Kypcy
MaTeMaTHYECKOro aHanu3a [DaekTpoHHbIH pecypc]: mpaktukym / C.B. Axmanosa, JIL.H.
Mansiuesa; @I'bOY BO «Marauroropckuii rocy1apCcTBEHHbIH TEXHUYECKUN YHUBEPCUTET UM.
["'1. HocoBa». — DieKTpoH. TeKCTOBbIe naHHbe (2,62 MG6). — Marauroropck: ®I'BOY BO «
MI'TY um. I'.1. HocoBay, 2018. — 1 sanektpoH. onT. auck (CD-R). (nara oopamenus 16.04.2024)

B) MeToauyeckue ykasaHus:

1.1y6poBckuii, B.B.BBenenne B MaTemMaTHuecKMi aHaiu3: Y4eOHO-METOAMYECKUMN
komruiekc/B.B. JlyopoBckwif, FO. A . M3BekoB,A. A.Poqunkos[ CamocTositensHoe DU| Ne per. cBuz.
31500 21.05.2013 N roc.per. 0321302202.-0,9M6

2. AxmanoBa C.B. Marematuka. DyHKIMM OJHOM M HECKOJBKHX JI€HCTBUTEIBHBIX
MEePEMEHHBIX: Y4eOHO-METOANYECKOe TOcOoOUe /I CTYIEHTOB TEXHOJIOTMUYECKOT0 (aKynbTeTa. —
Marnutoropck: Mal'V, 2006. - 58 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue I1O No norosopa CpoOK IeCTBUS TUIEH3UU




MS Office 2007 |\ 135 41 17.09.2007 Gecepouro
Professional

7Zip CBOOOJIHO  PACIPOCTPAHICMOE 0OCCCPOYHO
FAR Manager |cBOOOJHO pacHpocTpaHsIeMOe OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlLIKa
ITouckoBas cucrema Axkamemust Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
IIIeKTpOHHBIC pecyperl Gubmmotein MITTY . https://host.megaprolib.net/MP0109/Web
['.1. HocoBa
HanuonansHast uHGOpMAIMOHHO-aHATUTHYCCKAS
cucteMa — Poccuiickuii umagexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

ApXHUB Hay4dHbIX >KypHaioB «HamuoHanpHbIN
3JIEKTPOHHO-MH(POPMAMOHHBIA  KoHIopuuym» [https://arch.neicon.ru/xmlui/
(HITHSHKOH)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHre TN CIHIINHBI (MOYJIfA)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

1) VyeOHble ayauTOpuUu il TMPOBEICHUS 3aHATUH JIEKIHOHHOTrOo THma. OcHaleHue:
MYJIbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPEICTaBICHI HHPOPMALINY;

2) YueOHble ayAWTOPHH JUIS TPOBEACHHS MPAKTUYSCKUX 3aHATHHA, TPYIIOBBIX M
WH/IMBUIYAIbHBIX KOHCYJBTAIlMi, TEKYIIErO0 KOHTPOJS H TPOMEXKYTOYHOW aTTECTAIUH.
OcHaienue: 1ocka, MyJIbTUMEAUUHBIN TPOEKTOp, SKpaH. Kommiieke TecTOBBIX 3aJaHuil AJis
MIPOBEICHUS TPOMEKYTOUHBIX U PYOSIKHBIX KOHTPOJICH;

3) IlomemieHue [uisi XpaHEHUs] W NPO(UIAKTUYECKOrO OOCIYXKHMBaHHS y4eOHOTO
obopynoBanusa. OcHamieHue: mkapl A XpaHEHUS Y4eOHO-METOIUYECKOW JTOKYMEHTAIIHH,
y4eOHO-HarIAHBIX TOCOOMH 1 y4eOHOro 000py10BaHMS;

4) TlomemieHuss Ui CaMOCTOSATENIbHOW paboThl  oOydvaromuxcs. OcHaleHHE:
HepcoHaNIbHbIe KoMITbioTephl ¢ maketomM MS Office u Beixogom B MHTEpHET U € IOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.



NPUNOXKEHUE 1.

MpunoxeHue 1

Y4eOHO-MeToANYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
Mo gucumnamHe « MaTemaTUYECKMI aHAM3» NPEeaYCMOTPEHA ayAUMTOPHAA U BHeayAUTOPHas

camocTtonATesibHan paboTa obyvatoWmMXCa.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTyAEHTOB npeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYECKUX 3aHATUAX.

MpumepHblie aydumopHbie KOHMposbHbie pabomol (AKP):

AKP Nel «Yucnoeblie MHOXecmea u 4ucsoebie nocsedosamenbHoCmu»

1. BHINOJHATH HAJ JAHHBIMH MHOYKECTBAMH OIEPAI[MH 00bEIMHEHHMS, TIEPECECUCHHS, PA3HOCTH,
CHMMETPUYECKOM Pa3HOCTH, JTOTMOTHEHHS

a) A=[2; 6), B=(-3;5];,  6) A=[-2;8], B=[4:6:  B) A=(1:4], B={1; 3; 4}.

2. Haiitu -okpectHocTH Touek : U(2;03), U°(-2;03), U(+o0; 0,005), U°(-o0; 0,04),

3. BeI4mCIIUTD TIpe/Ies Mociie10BaTeIbHOCTH:

3n*—-5n%+4. 6"m5n2+3n—4. B"mEn2+3n5—4.

a) lim ; ; ;
e 247n—4n’ e 2+7n—4n’ e 24+7n° —4n®
. 5n +3n" —4. [ n=1 2n+1 n*-3n+1).
O D 7nt—an® H)L'ﬂ(zn—l n+l BN+l )
3 3 3
o tim__"+Y x) lim -+ ~(n-1) .

"> 2470 —4n? e (2n+1) +(2n -1)°"

4_ _ 4 _ 3 3 4
fim (0 +2) =(0=2)" . vy In+2-3n’+4.
) (h+2) -(n-2) e 2-Yn"+4

) lim r(‘f%% ) Inimo(x/nz r4-n(n-2))

AKP Ne2 «®dyHkyuu. lpeden u HenpepbiBHOCMb hyHKYUU»

1. Haittn obnactb onpeaeneHns GyHKUUK:

a) y= 97X, 6) y = arcsin (2x — 5);

x+1

2. HaitTn 06nacTb 3HaueHnit dyHkumn y = 3%+ — 4;
3. Haittn dyHKUpmIo, 06paTHyto AaHHoit: y = 2x2 + 4,x < 0;
6. f(x) =e**>  b(x) = cosx; h(x) = — . CoCTaBuTb KOMMO3NLUM dyHkumin f°g, h°g, g°f°h.

5x+2

4. Bolumcnutb npeaen GyHKUmnu:



x® —7x* +8x 4x2 —3-X . XT=2x+1

a) lim~ """ lim lim =—
x>l 2% —x* +1 I') X0 5+5/32X5 +3x e) x—1 x®—1
3 _ 2 . 5x+1 _7
6) lim % lim 2 A
o 2x7 —x* +1 a) 757 +3 )
[ X243 x5 -2
Ix'gl( x-1 x+1 j
. TX® —=2x° +4x -
8) lim " e) fim[X+S
o 3XT —BX° +7 x>-=| GX — 7 3)
mnx@x2+4—x)
5. Uccnepyiite pyHKLMIO HA HENPEPbLIBHOCTb M NOCTPOITE €€ rpadumk
1 1 . 5 1 . X, Xx<£0,
)'HX)=X2_4' ) f(x)= T’ 3)f(><)::1—x,0<xs1,
1+ 3~ 1y
1-x’ ’

AKP Ne3 «[JugpchepeHyuansHoe ucqucneHue pyHKYyuli o0Holi nepemeHoli»

1. Hantu nponsBogHyto y/ X AaHHON GYHKLMM, a TaKKe NPON3BOHYIO x/ y obpaTHOM GYHKLMM.

a).y=3x3lnx—c052x; 6).y= 3eX_x2; B).y= Sii; rys= \/|0923 X.

1+2cosx

2. NccnepoBatb GyHKUMIO U NOCTPOUTL €€ rpaduK.

a)y=2x—2§/§; 6)y=(x+1)vV1—X.
3. Hantu gnddepeHuman oyHrumm: Y = Y3x -4

4. BbIUMCAUTb NPUBANKEHHO C NOMOLLbIO AnddepeHLMana 3HadeHme BbipaxkeHua: 1/ 9,02 .

. X?—4x -5
5. Bbluncauntb npegen, npumeHas npasuno Jlonutana im >~———=.
x—5 X2 _ 25

AKP Ne4 «MumezpansHoe ucvucneHue ¢pyHKyuli o0Holi nepemeHoli»



2
1. HaitTv unTerpan a) J'Md 6) I(X +1)sin5xdx ; s) J dx
1

2
2 cos?(5x-5)
2. PewnTb 3334y C UICNOSIb30BaHNEM ONpeaeNEHHOro MHTerpana.
5
CKOpOCTb ABUXKEHUA Tena onpegensetca no opmyne V =4/ (3X — 5) . Kakoi nyTb npoiaéT Teno 3a
npomeskyTok Bpemern t € [2;7]?
3. Hatn 06bEmbl Ten, 06pa3oBaHHbIX BpaleHnem Bokpyr ocu OY ¢uryp, orpaHUYeHHbIX IMHUAMMU:
y=e*,y=e, x=0.

4.Bbl4UCIUTD MHTETPabl MU YCTAHOBUTb UX PACXOAMMOCTb:

ixzdx; 2) j' Inxdx.
—0 0

+00 2

X
x*+3

dx.

5. UccnenoBaTtb CX04MMOCTb (PacXxoAMMOCTb) MHTErpana J.
0

AKP No5. «Padei»

1. UccnepoBaTb pA4 Ha CXOOMMOCTb:

2n - 2 - w
9) S 41, ) yhon. gy yarcign. 5 1,
) nZ_;(arctgnj ) Z; . ) ;an ) ;nlmn

2. Uccneposatb pAagd, Ha CXOAMMOCTb, YKa3aB abColoTHO CXOAALLMECA, YCNOBHO CXOAALLMECA U
pacxoaduwmecs paabl:

n+l
= (-1)"(n+1) . = sinn . Z cosn . N ( )
) (7 6) > ——; ) Y ==
‘ nZ; n+2 ; 3" ° nZ:;‘ Jn z

o n 2 © _1 n+l . _1n i n i
) nZ:;(—l) rl’]l4+i; e) Z—( 5 ) ; ) Zz()z 3) Zl(—]_) (3n+200j )

+ = N°—n — N°+sIin°n 5n+2

3. Haiitn cymmy psiga ¢ TouHocTbio o 0, 01:
—1

S T

avnt +1 n-1 2n+l)3 n=1N n2+2

4. Halitn 061acTb cxoAnMocTy GyHKLMOHAIbHOMO paaa:

i x=2) i 4n X+1) ’ " i (X+—n2)} y i&(an+2)—1’
n=1

n=1 5n +1 n=1 n=1 n



< 1 = 2n+3 o n1(y _9)2n
a)z e) Z—; ) ZM.

& " n?(x+2) = (n+1f x> T

5. BbinonHAs noyneHHoe ,Cl,Vl(bd)epEHLl,leOBaHme Unn NHTErpnpoBaHue, HalTK CYMMbI pAaO0B:
3n [e’s] n+1 0

i )C(%_n; > m; > onx" i n(n+1)x"*;

5) n=1 3) n=1 2) n=1

AKP Neb6 «lIpeden u HenpepbisBHocmb. [udpghepeHyuanbHoe u UHmMezpanbHoe ucyucaeHue pyHKyuli
HeCKOMbKUX nepemMeHHbIX

1. Haiigure oGnacTts onpeaeneHus GyHKIUN U U300pa3uTe €€ TeOMETPUUYECKH Z = X,/ .
2. Hantn npegen ¢yHKUMM, nonaras, Yto e€ aprymeHTbl MPOU3BOJIbHO CTPEMATCA K CBOMM NMpeaebHbIM

1
3nauermam: M (1+ XY)XW ;
X—0
y—0

3. HalTh yacTHble Npou3BoAHbIE 0z 0z
. p 4, ax 2y

W YacTHble anddepeHumnanbl GyHKUUN:
z = 3x*y? — 2x3y* + xV.
4. Hatn rpagmeHT GyHKumm B Touke Me: z = xsin(x — y), M.(4; 4).

5. BbluMCAUTbL ABOMHOM MHTErpan No NPsSMOYroabHoi obaacTu:

H x2y dxdy, 20e D—rkeadpam —1< x<1, —1< y <1:
D

6. HaiiamTe nnowaab durypbl D, orpaHnueHHON ninHuaMn vy = x2 — 5x + 6, y = 2x.

o . . 3 o
7. HalAT KpMBONMHENHbIN MHTErpan J2y dy—3—xdx MO KPUBOM 71X =) B HanpasaeHWM
roX y
BO3pacTaHuA 3HavyeHnA y oT 1o 2.

AKP Ne7 «ObbikHOBeHHble duhghepeHyuanbHbie ypasHeHUA U ouggpepeHyuanbHble ypasHeHUs C
YaCMHbIMU MPOoU3800HbIMU»

1. Haittn obwuii uHTerpan anddepeHumnanbHOro ypaBHeHMs

a)(1+ex)y/:yeX 6)y'=§i; B)y/- X = xsinx.

“x ¥
2. Haiivt obLee pelueHne ypaBHEHUA:
a) y —5y +6y=0; 6) y —6y +8y=e".

L xe=y =7,
3. PelwnTb cucTeMy ypaBHeHUI: §
Yy = —2x — 5y.

4. PelunTb AaHHble 3a4a4M NYTEM cBeAeHMA UX K 3aga4am Kowu ans gubdepeHumanbHOro ypaBHeHuUA
nepBoro nopaakKa.



a) HaliTv KpuByto, NpoxoAsLuyto Yepes Touky A(1,3), 41 KOTOPOI OTPE30K KacaTe/lbHOM MeK 4y TOUKOM
KacaHua 1 ocbto Oy AeNnTCa Nonosiam B TOUKe nepeceyeHns ¢ ocbto OX.

6) Teno, HarpeToe A0 TemnepaTypbl To =200 0 , OCTbIBaeT Ha BO34yxe, TemnepaTypa KOoToporo pasHa 20

0 0
. Yepes 5 MM1H Nocae Hayana ocTbiBaHMA TemnepaTypa Tesa paBHa 60 . Yepes Kakoe BPemMs OHO

0
OCTbIHET 0 TemnepaTypbl 25~ , eciv CKOPOCTb OCTbIBAHMA MPONOPLMOHANbHA PA3HOCTM TeMnepaTypbl
Tena n Bo3gyxa?

5. Haiitn obuiee peweHne anddepeHumanbHbiX YPaBHEHWI C YaCTHBIMU NPOU3BOAHBIMM:

2 2
a) 8u:x+y; 6)6u:56u_

8%u _ Su 5%u
sx2 " 6x 5y

5y2  yoy' ") 5x8y

B)

= siny.



NPUNOXKEHUE 2.

OueHovHbIe CPeACTBA /1JIsl MPOBeIEHUS MPOMEKYTOUHOM aTTeCTAlNU
a) NnaHupyemble pe3ynbTaTbl 06yueHUA U OLLeHOUYHbIE CPeACTBa A1 NPOoBeAEeHUA MPOMEXKYTOUHOM

atrectauum:
Koa NHanKaTop
MHANKaATOP OOCTMXKEHNSA OueHouHble cpeacTBa
a KOMMETEHUUMN

OMNK-1: Cnoco6eH npumeHATb PyHAAMEHTaIbHbIe 3HAHUA, NOJIyYeHHble B 06/1acTM MaTeMaTUYeCKUX u

(nnn) ectecTBEHHbIX HayK, U UCMO/Ib30BaTb UX B NPOdECCUOHANbHOMW AeATE/IbHOCTU

OMnkK-1.1

Pewaer
npodeccroHabHble
3aga4n c obnactu
$dyHAAMEHTANbHOM U
npUKNagHom
MaTeMaTUKn

Bnadeem oCHOBHbIM codepmaHueM aUCL{UﬂIIUHbI 8 pamkKax

cnedyoujux meopemuyecKux 80npocos:

1.
2.

10.
11.

12.

13.

14.

15.

16.

MHoxecTBa U Ollepalvy HaJl HUMU.

[HevicTBurenbHbie uyncia. Yucnosas npsimasi. AKCuoma
HEIPEPBIBHOCTH.

OxpectHoctu. CBolicTBa okpecTHOCTeH. Tumbsl Touek
10 OTHOUIEHUIO K 3aJJaHHOMY MHOXECTBY.
OrpaHuueHHbIE W HEOTPAHMYCHHBIE MHOXECTBA.
Teopema 0 CylIEeCTBOBaHMM TOYHOM BEPXHEW I'paHU
YK CJIOBOTO MHO>KECTBA.

Kpurepuii eIMHCTBEHHOCTH pa3AeAIoIIero 4YucCia.
[TpuHIUTT BIIOKEHHBIX CTATHBAIOIIUXCS OTPE3KOB.
MomHoCcTh MHOXKECTBa. PaBHOMOIIIHBIE MHOKECTBA.
CuéTHble MHOXECTBA W UX CBoMcTBa.MHOXeECTBa
MOIIIHOCTH KOHTMHYYMa M HMX CBOMCTBa. MOIIHOCTH
MHOECTBA NeHCTBUTENBbHBIX quces.
Kontunyym-rumnoresa.

[Tonstue ¢ynkuuu. Buasl otobpaxenuil. ['paduk
¢bynkunu. O6patHast yHKIHSL.

[Ipenen YUCITOBOM MOCIEA0BATEIbHOCTH.
EnuncTBEeHHOCTH npenena. OrpaHnn4eHHOCTh
CXOJISIIMXCS TIOCTIEI0BATEIbHOCTEM.

beckoHeyHO Maible u OeckoHe4YHO OosblIne
ITOCJIEIOBATEIBbHOCTH U UX cBOMcTBa. CBA3b Ipeena U
0eCKOHEeYHO-MaJIoH.

[Ipenen cymMmmBbl, IPOU3BEIEHUS U YaCTHOTO.

CBolicTBa MOCIEN0BATEIBHOCTEN, UMEIOLIUX IIpene,
CBSI3aHHbBIE C HEPABEHCTBAMH.

MOHOTOHHBIE TOCJEI0BATEIbHOCTH W HUX CBOWCTBA.
Yucio e.

Omnpenenenne mnpenena ¢yHknuu. Teopema o
€IMHCTBEHHOCTH Ipeniena PyHKIHNHU.

CpoiictBa mpenenoB  (QyHKUIUN, CBsSI3aHHBIE C
apu(pMETHIECKUMH JICHCTBUSIMHU.

beckoneyHo Masbie 1 0eCKOHEYHO OoJbIINe PYHKIIUH.
Nx croiicTBa. CBs3b npezena u 6€CKOHEYHO MaJIOH.
CpoifictBa mpenenoB  (YHKIMA, CBA3aHHBIE C
HEPaBEHCTBAMM.
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17.

18.

19.

20.

21.
22.

23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.

34.

35.
36.

37.
38.

30.

40.

41.

42.

43.

CpaBHeHHE OECKOHEYHO MaJIbIX. Taomuia
HKBHUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBuble ¢ynkiun. [Ipu3zHak HempepbIBHOCTH.
Knaccugukanus Touek paspbiBa.

CaoiicTBa (yHKIIUN, HETIPEPHIBHBIX B TOUKE. TeopeMbl
0 HEMPEPHIBHOW, CTPOr0 MOHOTOHHOW 0OpaTHOM
GyHKIHH.

HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHI.

CpoiicTBa (yHKIIHMH, HETIPEPHIBHBIX HAa OTPE3KE.
Ompenenenue  TPOU3BOIAHOM. ['eomeTpuyeckui,
buznyecKnuif, IKOHOMUYECKUI CMBICT MPOU3BOIAHOM.
HenpepbBHOCTD (PyHKINH, UMEIOIIEH TPOU3BOIHYIO.
Huddepenunan. Juddepenupyemocts GyHKITUH.
[TpaBuna nquddepeHnmpoBanus GyHKINH.
[TpousBoaHas GyHKIMH, 3alaHHON MMapaMeTpUYECKH.
Jlorapudmuueckas  mpowmsBogHas.  [IpowsBojHas
HESIBHO 33JIaHHON (PYHKIIMH.

VYpaBHEeHHE KacaTeNbHOW H HOPMalM K Tpapuky
(GYHKIIMH B TOYKE.

[TpousBonHbIe U MU HEpEHITHATIBI BBICIIUX ITOPSIKOB.
[Tpou3BoIHBIE BBICIINX MOPSIKOB CIOKHBIX (DYHKIIUH,
oOpatHblX  (QyHKIUMHA W QyHKUUH, 3aJaHHBIX
apaMeTPUUECKH.

Teopemsl 0 muddepenuupyemsix GpyHkusax: Oepma,
Ponns, Jlarpanxka, Komm.

IIpaBuno Jlonurans.

Ycnosus BO3pacTaHMs u yObIBaHUS
muddepeHpyeMoit QyHKIUY.

OkcrpemMyM  ¢ynknuu.  HeoGxonumele — ycioBus
CYILECTBOBAHMS 3KCTPEMYyMA.

JlocTtaTouHble YCIIOBHUS CYLIECTBOBAaHUS IKCTPEMyMa B
TOUKE.

BbInmyKi10cTh, BOTHYTOCTh, TOUKU Tepernda. YcioBue
BBIMYKJIOCTH (BOTHYTOCTH) (PYHKLIUU.

ACHUMIITOTBI KPUBOH.

Cxema TMONHOrO  HccineAoBaHUA  (QYHKIUU H
nocTpoeHus e€ rpaduka.

[TepBoobOpasHas u e€ cBoWCTBA.
Heonpenenénnsiii WHTErpai. Tabmuna

HEONpPeNeNEHHBIX UHTETPAJIOB.
Merox  3amMeHBl  TepeMeHHOM W (opMynia
MHTETPUPOBAHUS IO YaCTSIM B HEONPEACIEHHOM

UHTErpaie.
WuTerpupoBanue  panMoHaIbHBIX (QYHKIHHA.
WHTerpupoBanue UppaioOHAIBHBIX (QYHKIUH.
HHuTerpupoBaHue HEKOTOPBIX TPUTOHOMETPHUYECKUX
byHKIHA.

Wuterpans,, He Oepyuiyecs B JIEMEHTApHBIX
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44,

45.

46.

47.

48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.

64.

65.

66.
67.

GYHKIHSX.

OnpeneneHHblIi MHTErpai Pumana wu  ero
reOMETPUYECKUIN CMBICI.

Heobxonumeie U JIOCTaTOYHbIE yCIIOBUS
UHTETPUPYEMOCTH byHKIMI (kmaccor

VHTErPUPYEMBIX QYHKIHI).

CpoiicTBa omnpenen€HHOro uHTerpana. MurerpainbHas
TEOpEMa O CPEIHEM.

WuTterpan ¢ mnepeMEHHbIM BEPXHUM IIPENEIOM.

Teopema bappoy.
CBsi3b MEXAY ONpPENENCHHBIM M HEONPEAeICHHBIM

unterpanom. ®opmyna Hetotona-JleiOHuia.
@opMyIbl 3aMEHBI IIEPEMEHHONM M WHTEIPUPOBAHUSA

I10 YaCTsM B OIPEIECICHHOM HHTErpaJe.

[lonsiTie  KBaJApUpPyeMOCTH  IUIOCKOW  (UTYpBI.
ITonsTre mnomanu. Berauciienue miomanen.
Beruncnenue nnuHbl kpuBoil. [nonians nosepxxHoctu
BpallleHUs.

[Tonsitue o6bema. OOBEM TEN BpallleHHUSL.
HecoOcTBeHHbIE HHTETpaIbl IEPBOTO POAa.
HecoOcTBeHHbIE HHTETrpaIbl BTOPOTO pojia.

YucnoBsle psi/ibl: CXOIUMOCTb, HEOOXO/IMMOE YCIIOBHE
CXOJIUMOCTH.

Psapl ¢ monoxkuTensHbIMA YiieHaMu. [Ipru3Haku
CpaBHEHUS.

NHuTerpanbHblil mpu3Hak cxogumocty Komm.
[Tpuznax lanmambepa cXOQUMOCTH psijia.
Panpukanensiii npusHak Ko cxogumocTtu psaa.
3HaKonepeMeHHbIE psiJibl. AOCOIOTHO U YCIIOBHO
cxonsImuecs psapl.

@yHKIMOHANBHBIE psAbl. PaBHOMEpHAs
cxoauMmocTtb.IIpu3nak Beitepmpacca.
HuTerpupyemMocts cyMMbl (DyHKIIMOHAIBHOTO psfa.
JuddepenunpyemMocts CyMMbl GYHKIIMOHATIHLHOTO
psana.

Crenennsle psibl. Teopema AGens. Pagnyc
CXOJMMOCTH, UHTEPBAJ CXOAUMOCTH. Pa3noxeHnue
¢bynkuuu B creneHHoi psaa. Psag Teitnopa. @opmyna
Tennopa.

PasznoxxeHne poOHO-palMOHATBHBIX (PYHKIIHM B
pan Teitnopa.

[TpumeHeHue psI0B K NPUOIHKEHHBIM BBIYHCICHUSAM.
IIpumeHeHne psioB K paCKPBITUIO
HEONPEIEIEHHOCTEM.
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68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.
79.
80.

81.

82.

83.
84.

85.
86.

87.
88.
89.

90.
91.

92.

Tpuronomerpuueckuit psa. Psag @ypse.
Ocobennoctu psaga Oypre 4ETHOM U HEUETHOM

dbyakuun. CxomuMocTs psiga Dypbe.
Paznoxenue GpyHKIMH, 3alaHHON Ha TPOMEXYTKE
[O, 72'] B TPUTOHOMETPUUYECKUHN PS.

Paznoxenue ¢pyHKINH, 32laHHON Ha TPOMEXKYTKE
[— l; |] B TPUTOHOMETPUYECKUH Psifl.

N
[IpoctpanctBo R . Pa3nuuHble TUIBI MHOXECTB B
3TOM IPOCTPAHCTBE.

[TonsiTue byHKIIIN MHOTHX MIEPEMEHHBIX.
['eomerpuueckoe TMpeacTaBieHHEe (QYHKIUU ABYX
[IEPEMEHHBIX.

[Ipenen w  HenmpeppIBHOCTH  (PYHKIMHU  ABYX

MePEeMEHHBIX.
Teopembl 0  (QyHKUMSIX,  HEOPEpPBHIBHBIX  Ha
MHO>KECTBaX.

YactHble Mpou3BOAHBIE (YHKIIUU ABYX MEPEMEHHBIX,
reOMETPUUYECKUN U MEXaHUYECKUI CMBICI.

HuddeperunpyeMocTs GYHKIMH IBYX MEPEeMEHHBIX.
Ces3p U PepeHIpyeMOCTH ¢ HEMPEPHIBHOCTHIO U

YaCTHBIMU NPOU3BOIHBIMH.
[ocraTouHoe ycioBue 1uppepeHnpyeMoCTH.
JuddepenurpoBanue ca0XKHON QyHKIIMU.
Huddepenuman (yHKIUMM JBYX HEPEMEHHBIX, €ro
r€OMETPUYECKUN CMBICII. IIpumeHeHne
muddepennpana B pUOIMKEHHBIX BBIUNCICHUSX.
I'paguent pynkuuu. [IponsBogHas no HaIpaBIEHUIO.
YacTHble MPOU3BOJHBIE BBICIIMX MOPSAIKOB. Teopema
0 PaBEHCTBE CMEIIAHHBIX IPOU3BOIHBIX.
Juddepennunansl BHICIIUX TOPSIKOB.

OKCcTpeMyM byHKIUN IBYX NEePEMEHHBIX.
HeoOxonuMble ycoBus 3KCTpeMyMa.

JocrarouHoe yciaoBHue 3KCTpeMyMa.

VYcnoBHbIM 3kcTpeMyM. Haubonbiive u HauMeHbIIue
3HaYeHUsS QYHKIIMH JIBYX NMEPEMEHHBIX.

Brinykiible pyHKIIMM HECKOIBKUX NTEPEMEHHBIX.
3ajaun, IPpUBOAAIIME K JBOMHOMY MHTErpaIly.
Onpenenenue ABOMHOTO HHTErpaja, YCJIOBUS €ro
cymecTBoBaHus. Kiaccel MHTErpupyeMbIX (pyHKINMN.
CBoiicTBa IBOMHOTO UHTETpaja.

Brruncnenue IBOMHOTO HHTErpana. 3ameHa
IIEPEMEHHBIX B IBOMHOM HHTETpaJIe.

HecoOcTBeHHbIE TBOMHBIC HHTETPAIIBI.




Koa
MHANKaATOP
a

NHamKaTop
OOCTUXKEHMA
KOMneTeHuMm

OueHouHble cpeacTsa

93. [IpunoxeHus ABOWHOTO UHTETpaa.

94. 3amaun, mnpuBONAIIME K TPOMHOMY HHTErpaiy.
Omnpenenenue TPOMHOrO MHTErpana, yCIOBUS €ro
CYLIECTBOBaHUs, CBOMCTBA.

95. Bolunciienue  TPOWHOrO0  HMHTErpajga.  3aMeHa
NIEPEMEHHBIX B TPOMHOM HHTETpaJe.

96. [IpunoxeHus TpONHOTro HHTETpaa.

97. KpuBoIMHEHHBIN HHTErpan IIEpBOr0 poxna:
OIpeeseHue, CBOMCTRA.

98. KpuBonmHEHHBIH UHTETrpal [IEPBOIO pona:
re€OMETPUUYECKUN CMBICT, BBIYUCIIEHUE.

99. KpuBonuHEHHBIH UHTETrpa BTOpPOTO pona:
OIpeeseHue, CBOMCTRA.

100. KpuBonuHelHblii MHTErpan BTOPOro poja:
(bu3n4ecKuil CMBICI, BBIYHCIICHHE.

101. ®opmyna ['puna.

102. He3aBucuMOCTh KpPUBOJMHEHHOTO WHTErpaja
BTOPOTO POAA OT ITyTH HHTETPUPOBAHHMS.

103. [Tonsatne muddepeHnnanbHOr0  ypaBHEHHUS.
3agaun, nOpuBoaAummMe K - AuddepeHnnanbHbIM
YpaBHEHHSIM.

104. Pemenus nugdepeHnanbHOro ypaBHeHuUS.

105. 3amaua Komm: Teopema CymIeCTBOBaHUS W
enHCTBEeHHOCTU. OcoOble peleHus.

106. [Tone nanpaBnennii. I30KIMHBL.

107. Juddepenunanbable YpaBHEHUS c
pa3AETAIOMIUMUCS TIEPEMEHHBIMHU.

108. OnHoponHble nubdepeHaTbHble YPaBHEHHS
MIEPBOTO MOPSIKA OTHOCUTEIHHO TIEPEMEHHBIX X U ).

109. VYpaBHEHUs, TPUBOAUMBIE K OJHOPOIHBIM
YpaBHEHHSIM MIEPBOTO MOPSIKA.

110. Jlunelinple uQQepeHIranbHble  YpaBHEHUS
MIEPBOTO MOPSIKA.

111. VYpasuenus bepnymu.

112. VYpaBHeHUs B TONMHBIX TuddepeHnmanax.

113. Jlunelinsle ogHOpOAHBIE U DEepeHInaTbHbIe

ypaBaenus (JIOAY) Beiciiux nopsakoB. JImHenHbIN
g depeHIaIbHbII onepaTop.

114. dyHnaMmeHTanpHas cucrema pemennii JIOJAY
n-ro nopsiaka. Onpenenutens BpoHckoro.

115. Pemienne JIOJY BeICHIMX TOPSOKOB C
MOCTOSIHHBIMU K03 purimenramu.

116. Pemrenue JIMHENHBIX HEOTHOPOIHBIX
muddepernmanbabix  ypaBaeruit (JIHY) Boicmmx
MOPSAKOB € MOCTOSSHHBIMHU Ko3(durenTamu. Meton
HeonpenenEéHHbIX K03 PUIIHEHTOB.

117. Pemienne JIHJY  BbICHIMX TIOPSOKOB C




Koa NHamKaTop
WHAMKaTOP [OCTUKEHMA OueHoYHble cpeacTBa
a KomneTeHL1n
NMOCTOSIHHBIMU KO3 dunmentamu. Meron Jlarpamxka.
118. WNurerpupoBanue JINHEVHBIX
mubdepeHIaTbHBIX YpaBHEHUH MPU TTOMOIIIH PS/IOB.
119. [Tonsitue CUCTEMBI JIMHEHWHBIX
nuddepeHIaIbHBIX ypaBHEHUH. Merton
UCKIIIOYEHMS. MaTpHU4yHBbII METOX HHTErPUPOBAHHUS
JIMHEWHBIX CHUCTEM.
120. IIpocreiilne  ypaBHEHHs €  YaCTHBIMH
IIPOU3BOJAHBIMU U UX PEIIEHUE
OrnkK-1.2 Bnageet cnocobamu | Baadeem ¢pyHOameHmManbHbIMU memodamu u crocobamu

n Nnpuemamm
pelleHus
nccnenoBaTebCKUX
3a4a4 B obnactn
$yHAAMEHTaIbHOM U
npUKNagHom
MaTeMaTUKn

peweHuA Kaaccu4yeckux 3a0a4 ducqunnumal
uccsedoeamesnbCKo20 Xxapakmepa:

1. TTocrpouts 3cku3 rpaduka GpyHkimu f, yrnonerBopsioriei
YCIIOBUSM.

a) D(f)=(-10;10) ,
f'(0) =0,

f'(x) <0 mpu X €(0;10).
6) D(f)=R, f'(x)>0 mpn XxXe(=3,0)U(03) ,
f'(0)=0,

f'(xX) <0 mpu X € (—0;—3) U (3;+00).
2. He Haxoaa npou3BoaHOM GyHKUMK

f(x)= (X + 2)(X — 3)(X ~5)x - 7)(X +9), BBIACHUTS, CKObKO

f'(x) >0 x e (-10,0) ,

npu

y i f'(x)=0
,El,eVICTBMTe.I'IbeIX KOpHeVI nmeet ypaBHeHme - , A

YKa3aTb U MHTEPBAJibl, B KOTOPbIX OHU N1eXKaT

3. MocTpouTb cxemaTUYHO rpaduk GyHKUUM, YA0BAETBOPAIOLLNIA
ycnosuam 1-4:

1) y>0,y'>0,y"<0 Ha npomexyTke (-4;0);
2) y>0,¥'<0,y">0 HanpomexyTke (0;2);
3) y<0,y'>0,y">0

Ha npomexKyTKe (4;6);

4) y<0,y'<0,y"<0

Ha npomexyTKe (2;4).

-4. Permmre HEpaBEHCTBO:
a)

1 2 2y2 4
f(tz® + z?)dt =0; 6) J( v +§yx) dx > -1.
0 1
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- (1)
n=2 n-1

NoJsly4eHHbIX U3 AaHHOIO pAAda, B pe3yaibTaTe NepectaHOBKU ero

5. N3BecTHO, uTO =1In 2. Haittn cymmy pagos,

Y/1€HOB:

g1+t 1111 1,
2747376 85 10 12

11 1111 1 1
6) l+=——+=+=——+=+——=
3 2 5 7 4 9 11 6
6. Ucxops u3 paseHcTBa 1 + X + X2 + - = L (Jx|<1), HaitTn

cymMy paga 1+3x+6x+ -+ + ——— n(nﬂ) x4

7. Bbluncautb e3 ¢ TouHocTbio 0,0001.

8. UccnepoBatb PYHKLUMIO Ha HEMPEPBLIBHOCTb B YKa3aHHOM TOYKE

X2y2 0 O
a) f(x,y) ={2X2+3y2’ x#0y#0 6) fxy) =
0, x=y=0;

x2+y?
{X_y , X+y#0,
1, x+y=0.

9. BblUMCAUTbL NPUBAUMKEHHO 3HAUYEHWNE BbIPAXKEHUA:

1,02%-0.987

1,022+0.982’ 6) 2,0031.002

a)

10. Hangute naowaab eurypbl D, orpaHUYEHHO M NNHUAMMU:

a) y=x%—-5x+6, y=2x; 6)y=%,y=8€x,y=
3,y =8.

11. BbluMCANTb TPOMHOM MHTerpan no obnactu V:

m x2dxdydz, ecuu V :x=0,y=0,y+x=1,2=0,2=2x+
\%

12. Halitu KpuByto, npoxoastlyto yepes Touky A(-1,2), ans




Koa NHamKaTop
WUHANKATOP OOCTUXKEHUA OugeHouHble cpeacTsa
a KOMMNeTeHUMn
KOTOpOW abcumcca TOYKM NepeceyeHmnn KacaTeNibHOM B
NPOM3BOJIbHOM TOYKE C OCblo opAnHAT paBHa 0,75 opAMHaTbl TOYKK
KacaHus.
N / —
13. HailTu  obuiee peweHue ypaBHeHus: Y + YtgX = COS
2
X .
14. PewnTb ypaBHEHHUE:
C ":
a) ——=0,ccam z=2(x.¥);
cxcy
=~ 22 ‘ 2
0) ———=X+Y npu ycinosum X, V)|, =X, AX, V) o=V
cxcy
ONnK-1.3 MpumeHseT 3adaHus Ha peweHue 3a0ay u3 npogeccuoHanvHolii obnacmu,

dyHAameHTaNbHble
MmexguncumnamHapHbl
€ 3HaHuA ana
peleHna 3aau B
npodeccnoHanbHoOM
AeATeNbHOCTH

KomnneKcHble 3a0aHUA:

1. [Ba camonéTa BblNeTatoT (He 04HOBPEMEHHO) U3 NYHKTa A U
NETAT: 0ANH COo cKkopocTbto 800 KM/Y B CEBEepHOM HanpaBaeHuu, a
APYroi — co ckopocTbio 850 KMm/4 B BOCTOYHOM HanpasaeHmn. C
KaKOM CKOPOCTbIO BO3PACTaeT PacCTOAHME MeXAY CAaMONETaMM BO
BpemA nonéta? KakoBa aTa CKOPOCTb B MOMEHT, KOr4a paccTosiHue
nepBoOro camoséta oT NyHKTa A paBHO 70 Km, a BToporo — 100 Kkm.

2. OTKpbITbIM 6aK, UMetoLwmin GopmMmy NPAMOYTroNbHOTO
napannenenunesa c KBaApaTHbIM OCHOBaHMEM, O/IXKEH BMELLATb
13,5 5 xkunakoctu. MNpun Kaknx pasmepax 6aka Ha ero U3roToBieHNe
noTpebyeTca HaUMeHbLLEee KONNYeCTBO MeTanna?

3. Bbiuucautb:

a) SiN2° cTouHoCTbIO 10°%; 6) \/6 c Touroctbio 107%;

4. Pagnyc ocHoBaHua unamHapa R = 2,5 + 0,2 M, BbicoTa

H =4,0+ 0,1 m.C Kakoit abcontoTHOM norpewHocTbio A ©
OTHOCUTE/IbHOM MOrPelHOCTbI0 § MOXKET B6bITb BblMUCEH 06BEM
uMAnHApa’?

6) NopsaaoK NnpoBeAeHMA NPOMEXKYTOUYHOM aTTecTauum, NoKasaTeau U KpUTepumn OLLeHUBaHUA:

Kpurepuem ycrenmHoro oCBOEHHsI MpOrpaMMbl TUCLHUIIIINHBI SBIISIOTCS:
- YMEHHUE UHTEPIIPETUPOBATH NOHATHUSA U YTBEPKIACHUS, IPUMEHSITh K PEIICHHIO 3a7a4 U3YYECHHYIO

TEOPHIO;




- YCBOCHHEC MCTOJ0B U NPUEMOB PCILICHHA OCHOBHBIX 3a1a4 OTUCHHUIIJINHBI; an06peTeHHe

HaBBIKOB pa0OTHI C HAMOOJIEE YaCTO BCTPEUAOIITUMHUCS 00bEKTaMH KOMIIEKCHOTO aHAJIN3a.
- 3HAHKE OCHOBHBIX TEOPETUUCCKHUX MOJIOKEHUH, POPMYITHUPOBOK U I0KA3ATEILCTB PSJIa TEOPEM.
CmyodeHmeol cOarom no oucyunauHe 8 1, 2u4-m cemecmpax 3K3aMeH.

Kpurepuu oieHKM (B COOTBETCTBMU C GOPMUPYEMbBIMU KOMMETEHLMUAMU U NAAHUPYEMBIMU
pesynbTaTamm obyyeHus):

— Ha OLLEHKY OT/IMYHO» — CTYAEHT A0/IXKEH NOKa3aTb BbICOKUIA YPOBEHb 3HAHMI HE TO/IbKO Ha
YPOBHE BOCMpoun3BeaeHMA U 06bACHEHMA MHOOPMALIMM, HO U MHTENIEKTYa IbHblE HaBbIKM peLleHns
npobaem 1 3aga4, HAXOKAEHUA YHUKaNbHbIX OTBETOB K Npob6emam, OLEHKM N BbIHECEHUA KPUTUUYECKUX
CYXKOEHUI;

— Ha OLLEHKY «XOPOLIO» — CTYAEHT [A0/IKEH NOKa3aTb 3HAaHUA He TO/IbKO Ha YpOBHe
BOCMPOM3BEAEHNA U 06bACHEHMA MHPOPMALMN, HO U MHTENIEKTYa IbHble HaBbIKM peLleHus npobaem u
3334, HaXxoXAeHWsA YHUKa/IbHbIX OTBETOB K Npobsiemam;

— Ha OLEHKY «yA0BAETBOPUTE/IbHO» — CTYAEHT A0/KEH NOKA3aTb 3HAHUA HA YPOBHE
BOCMpousseaeHnNa 1 06bACHEHUA MHPOPMALMKN, UHTENNEKTYa IbHbIE HAaBbIKM PeLLIeHNA NPOCTbIX 334a4;

— Ha OLLEHKY «HeYAOBNEeTBOPUTENbHO» — CTYAEHT He MOXET NOKa3aTb 3HaHMA Ha YpOBHeE
BOCMNpPOM3BeAEeHMA U 06BbACHEHMA MHDOPMALMM, HE MOXKET NOKa3aTb UHTE/IIEKTYa IbHble HaBbIKU
peLeHmsa NPocTbIX 3a4au4.

CmyodeHmebl cOarom no oucyurnsauHe 8 3 cemecmpe 3a4ém ¢ oUeHKolU.
Mokazamenu u Kpumepuu oyeHUBAHUA NPU 3a4eme € OYeHKoli:

Kpurepun orieHkH (8 cootBeTcTBUM ¢ GOPMUPYEMBIMU KOMMNETEHLMAMM U NIAHUPYEMbBIMU
pesynbTaTamm 0bydyeHus):.

— Ha OLLEHKY KOT/IMYHOY» — CTYAEHT SO/IKEH NOKa3aTb BbICOKUIM YPOBEHb 3HAHUIA U UHTENNEKTyaNbHble
HaBbIKW peLIeHna HecTaHAapTHbIX 3a4ay;

— Ha OUEHKY «XOopowo» — CTYAEeHT A0/1KeH NMOKa3aTb 3HAHUA U UHTENNNEKTYA/IbHbl€ HaBblKU pelleHnAa
CNNIOXKHbIX CTaHAAPTHbIX 3a4a4,;

— Ha OLeHKY «yA0BNETBOPUTE/IbHO» — CTYAEHT AO0/1XKEH MNOKa3aTb 3HAHNA Ha YPOBHe BOCnponsseaeHUA
N ob6bACHEHUA VIHd)OpMaLI,VIM, MHTEeNNEeKTya/ibHbl€ HAaBbIKU pelleHNA HECTOXKHbIX CTaHAAPTHbLIX 3a4aY4;

— Ha OLeHKY «Hey40B/1eTBOPUTE/IbHO» — CTYAEHT He MOXXeT NOKa3aTb 3HaHWA Ha YPOBHe
BocnponssegeHnAa n 0b6bACHEHNS VIHCI)OpMaLJ,VIM, HE MOXET NOKa3aTb MHTEN/1EKTYa/ibHbl€ HAaBbIKA
peweHnAa NPoCTbIX 3a4a4.



