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JIner aktyanu3anuu padoyeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena i peanusamnuu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu kadeapsl [IpukinaaHoi MaTeMaTHKU ¥ HHDOPMATUKA

[Iporokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ogo0pena i peanusamnuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTHKH U HH)OPMATHKH

[Iporokom ot 20 1. Ne

3aB. xadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa U oo0pena i peanmsamnuu B 2028 - 2029
y4eOHOM rojay Ha 3acenaHuu kadenpsl [IpuknagHoil MaTeMaTUKU U HHOOPMATHKU

[Ipotokom or 20 . Ne

3aB. xadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ooopena i peanmsamnuu B 2029 - 2030
y4ueOHOM roay Ha 3aceqaHuu kadeapsl [IpukinaaHoit MaTeMaTUKU U MH()OPMATUKU

[IpoTtokon or 20 . Ne
3aB. xadempoii 10.A. N3BekoB




1 Hean ocBOeHUS AUCHUNIMHBI (MOIYJISA)

LlensMu OCBOCHUS OUCITUILINHBI MATEMATHUYECKUI AHAJINU3 siBisiroTest
(dbopMupoBanue MpodHecCUOHATHLHBIX KOMIIETCHIINN, HEOOXOAMMBIX JIIsl H3YYSHHS OCHOB
Teopuu AU PEepeHITUATBHOTO U HHTETPATTLHOTO UCYUCTICHUS (PYHKIIHI OJHON M HECKOIBKUX
MePEMEHHBIX, PUOOPETEHNE TPOYHBIX BHIYMCIUTEIbHBIX HABBIKOB PEIICHHS 33/1a4 U3 BCEX
pa3ziesIoB MaTEMaTUYECKOTI0 aHaIM3a, a TAKXKE JUIS PEeLICHU 3a/1a4 U3 IPYTUX
€CTECTBEHHOHAYYHBIX KypCOB Y4eOHOTr0 IJIaHa JAHHOTO HAMPaBJICHUS

2 MecTo qucuumiIuHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna MaTemaTHdecKuid aHaliu3 BXOJUT B 00s3aTEIIbHYIO YaCTh YYEOHOTO
IJ1aHa 00pa3oBaTEIbHON IPOrPaMMBI.

JI1st u3ydeHus: AUCIUIUIMHBI HE0OX0IUMBI 3HAHUS (YMEHHS, BIaJICHUS),
c(OpMUPOBAHHBIE B PE3yJIbTaTe U3YUYEHUS JUCIUIUINH/ MPAKTUK:

JI1st u3ydeHus: AUCIUIUIMHBI He0OX0IUMBI 3HAHUs (YMEHUSs, BIAJACHUS),
c(hOopMHUPOBAHHBIC B pE3yJIbTaTE U3YUCHHS MATEMATUKU B paMKaX IIKOJbHOM MPOrpaMMBbl.

3Hanus (yMEHUs, BIAJACHUS), TOTYyYEHHbIE P U3YYEHUN JaHHOUW TUCIUTUIAHBI
OyayT HEOOXOAUMBI I U3YUYCHUS! TUCIUTUINH/TIPAKTHK:

KommnekcHslil aHanu3

O yHKIMOHAIBHBIN aHATIN3

Teopust BEpOATHOCTEN U MaTEMaTUYECKasl CTaTUCTHKA

YucneHHble METOIBI

Mertobl pelneHns HEKOPPEKTHBIX 3a1a4

UucneHHble METOBI MATEMATHUYECKOU (PU3UKHU

DJIeMEHTHI BapUAllMOHHOT O UCUHUCIICHUS

BrimonHenue u 3amuTa BeIMYyCKHON KBATU(PUKAITMOHHON pabOThI

MeToanl onITHMU3AIUHA

[IpousBoicTBEHHAs - HAYYHO-HCCIIEI0BaTeNbCcKas paboTa

3 Komnerennun ody4yaronierocsi, Gopmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCUUILIMHBI (MOYJIs1) M INIAHMPYEMble Pe3yJibTAaThl 00yUYeHUst

B pesynbrare ocBoeHUs AUCUUILIMHBL (MOIyJsl) «MaTemaTuyeckuil aHalu3»
oOyuarouuiics 10JKeH o01aiaTh CIEAYIOIMMU KOMIETCHIIUSMU:

Kon nnaukaropa WNHaukaTop JOCTHIKEHUS KOMITICTCHITUN

OIIK-1 CnocobOeH mpuMeHsTh PyHIaMEeHTaIbHbIE 3HAHUs, TIOJTy4YeHHbIE B 001acTH
MaTeMaTH4eCKUX U (UJIM) €CTECTBEHHBIX HAYK, U HCIIOIb30BaTh UX B MPOGECCHOHATBHON
JeSITENIbHOCTH

OIIK-1.1 Pemraer nmpodeccuonabHbIe 33/1a4M ¢ 001acTH QyHIaMEHTAILHON 1
NPUKJIATHOW MATEMaTUKU

OIIK-1.2 Brnageer cnocobamu 1 mpuemMamu pelieHus: UCCIe0BaTeIbCKUX 3a/1a4 B
obnactu GpyHAaMEHTaTbHOU U MPUKIIATHOW MAaTEMATUKH

OIlK-1.3 [Ipumensier pyHaamMeHTaIbHbIE MEXAUCIUTUTMHAPHBIC 3HAHUS JUIS
peuieHus 3aaad B NpodhecCHOHATbHON AeITeIbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue THCHUIINHBI (MOLYJIs1)

OO0mmast TpyA0eMKOCTh JUCHHUILIMHBI COCTABISIET 18 3adeTHBIX eMHUIl 648 akajl. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabora — 329 akaj. 4acos:
— aynutopHas — 315 akaj. 4acos;
— BHeayauTopHas — 14 akaJl. 4acos;

— camocTosTeNbHas padota —211,9 akaa. yacos;

— B popMe paKTUIeCcKOi moaroToBku — 0 akaj. vac;

— OATOTOBKA K dk3aMeny — 107,100006 akan. yac

dopma arTecTalyu - IK3aMEH, 3a4ET C OLIEHKOU

AynuTtopHas g s
o KOHTaKTHas pabora E 5 dopma TeKymiero
=
B aKaJ. yacax o By, KOHTPOJIS
Paznen/ Tema 3 ( A ) B A . P Kon
= 3 © | caMOCTOsITeNbHON |  ycleBaeMOCTH U
JIMCIATUTAHBI 5 S . | xoMnereHu
&) g &5 paboThI MIPOMEKYTOUHON
Tlek. nab. | mpakr. 2'g aTTeCcTaluu
3aH. 3aH. O =
1. Pazgen 1. Uucnossie
MHOYKECTBA U YHCJIOBBIC
10CJIEI0BATEIbHOCTH
1.1 MHoXxecTBa 1 oniepaluu
HaJ HUIMUA. MOIITHOCTh
MHO>KeCTBa. MOIITHOCTh
0OECKOHEUHBIX MHOXKECTB. [Tposepka
[eiicTBUTENBHBIE YHCTIA. KOHCIIEKTOB.
IloaroroBka k
PacminpenHnas urcioBast OO6cyxaeHne
2 2 9 MPaKTUYECKOMY
npsiMasi. OKpECTHOCTH. BOTIPOCOB TEMBI.
3aHATHIO
OrpaHu4yeHHbIE U [IpoBepouHas
HEOTpaHUYCHHBIC pabota
MHOXecTBa. [[puHiun
Apxumena. [TpuaImmn
BJIOYKCHHBIX OTPE3KOB.
1.2 Tlpenen ancnoBoit
[OCJIEI0BATEILHOCTH, €r0 1
€IMHCTBEHHOCTb. CaMocTosITeNnbHOE
[IpoBepka
OrpaHn4eHHOCTh HM3Yy4YCHHE
cXoadIeics 2 2 8 y4eOHOH u KOHCTICKTOB.
N [MucemenHbIH
MOCIIEI0BATEIBHOCTH. HAY4YHOM
orpoc, 00CyKICHUE
BeckoHeuHO-Mabie 1 JIUTEPATyPBI
0ECKOHEUHO-00IBIINE
MOCJIEI0BATEILHOCTH.
1.3 Apudmernueckue
JIEHCTBUS HAJl IPEeIaMu.
ITepexon k mpeneny B TToaroroBka
PEeXoR K Tp Y A KonTtponbnas
HEPaBEHCTBAX. 2 2 10,2 | mpakTHuecKOMY
pabota
MonoToHHBIE 3aHATHIO
MOCJIEI0BATEIBHOCTH.
Kpurepuii Komu. Yucno e.
HUroro mo pa3peny 6 6 27,2
2. Paznen 2. ®ynkunu. [Ipexen n
HETPEPBHIBHOCT (PYHKIUH
2.1 ®ynxuun. Bunst 1 2 2 5 Ilouck ITposepka




oTobpakenuid. CriocoObl
3ananus GyHkmid. ['paduk
¢yskumu. O6paTHas
byukust. KoMnosuis
OTOOpaKEHHH.

JIOTOJTHATCIBHOM
uH(OpMAaIUH TI0
3aJIaHHOM TeMe

WH/IMBYTY AJTbHBIX
3aaHUI

2.2 Ompenenenue npejena
¢bynkimu. EquHCTBEHHOCTD
npeaeia GyHKIHH.
CBoiicTBa IIPEICIIOB
bynkimu. [penen
MOHOTOHHOH (DYHKIIHH.
IIpenen xoMmo3uuu
¢yskunii. CpaBHeHHE
(yHKUMH B OKPECTHOCTH
3a/1aHHOM TOYKH.
3ameuarenbHbIe TPE/ICIbI.

IlogroroBka k
MPaAKTUYECKOMY
3aHATHIO

[IpoBepka
KOHCIICKTOB.
ITuceMeHHBIH
orpoc, 00cyKIeHHne

2.3 HenpepbIBHOCTh
¢ynkunu. CpolicTBa
HETPEPHIBHBIX (OYHKIHH.
HemnpepsIBHOCTB
JJIEMEHTAPHBIX (HYHKIH.
OIHOCTOPOHHHUE MPEEIIbl U
TOYKH pa3pbiBa HYHKIHH.
Knaccudukanus Touex
paspeiBa. CBoiicTBa
(byHKIMH, HETIPEPHIBHBIX Ha
OTpe3Ke.

CamocTosTenbHoe
U3y4YeHHE
y4eOHOH u
Hay4HOU
JUTEPaTyphI

[Iposepka
KOHCIICKTOB.
ITuceMeHHBIH
orpoc, 00CyKIeHHE

Uroro no pazneny

12

12

16

3. Paznen 3. luddepenunaibHoe

HCYHUCIIeHNEe PYHKIMN OTHOM
TepeMeHHON

3.1 Onpenenenue
MPOU3BOJTHOM U
muddepeHimaia.
I'eomeTrpuueckuii,
(busnyeckuii u
SKOHOMMYECKUN CMBICIT
MIPOU3BOJIHOM 1
muddepenipana. CBoiicTsa
ITPOU3BOJIHBIX, CBS3AHHBIX C
apubMeTHIESCKUMU
nervictBusamu. [IponsBoaHast
00paTHOM U CIIOKHOI
¢byskumu. [TpousBoaHbie 1
nuddepeHIMabl BEICITHX
mopsaakoB. IIpou3BogHbIe
3JIEMEHTAPHBIX (QYHKIIH.

Pabora ¢
2JIEKTPOHHBIMHI
TECTOBBIMU
CpeACTBaMHU

[IpoBepka
HWHTEPHET-TECTa,
BBITIOJIHEHHOTO B

JIOMAITHUX

YCIIOBHSIX

3.2 NuddepeHunanpHbie
TEOPEMBI O CPEITHEM:
®epwma, Poms, Jlarpanxa,
Komn. [IpaBuno Jlomurans

CamocTosaTenpHOe
U3y4YeHHUE
y4eOHOH u
Hay4HOU
JIUTEPaTyphl

Kontponsnas
pabota

3.3 Ilpu3Haku
MOHOTOHHOCTH (DyHKITHH.
JlokanpHbBIE S3KCTPEMYMBI
(byHKIMH.

BBINyKI10CTh U TOYKH
neperuda GyHKIUA.
Acumrrrotsl. [Toctpoenne
rpadukoB QyHKIHH.

13

Brimonnenne
TPEHUPOBOYHBIX
KOMIIJIEKCOB

O6cyxaeHue,
IMMCbMEHHBIH 0IIpoc

Uroro no pazneny

18

18

25

Uroro 3a cemectp

36

36

68,2

OK3aMCH




4. Paznien 4. UnTerpanbHoe
HCUHCIICHUE (QYHKIHI OJTHOM
IIEPEMEHHON

4.1 TepBooOpa3sHas u e&
cBolicTBa. HeonpenenéHuplii
nHTterpan. Tabmuna
HEOIPEJETEHHBIX
HWHTETpajoB. 3aMeHa
MEePEMEHHON B
HEOIPEICTIEHHOM
uHrerpaie. ®opmyna
WHTETPUPOBAHMS TI0 YACTSIM.

Brmonnenne
TPEHUPOBOYHBIX
KOMILUICKCOB

O6cyxacHue,
MUCBMEHHBIN OTIPOC

4.2 NnrerpupoBanue
palUOHANIBHBIX U
UPPALUOHATIbHBIX (DYHKIHUI.
Wurerpuposanue
HEKOTOPBIX
TPUTOHOMETPUUECKUX
¢yskumii. UaTerpansl, He
Oepyuirecs: B 2JIEMEHTapHBIX
GbYHKIHAX.

ITonroroska k
MPaAKTUYECKOMY
3aHATHIO

TectupoBanue

4.3 OnpeneiaéHHbII
uHTerpai Pumana.
Heobxonumbie u
JOCTATOYHBIC YCIIOBHS
HHTETPUPYEMOCTH (QYHKITHH.
CBoiicTBa HHTETPHUPYEMBIX
(yHKIUH. AIIUTHBHOCTD U
JINHEHHOCTh MHTETpaa.

CamocTosTenbHOe
U3y4YeHHE
y4eOHOH U
Hay4qHOU
JUTEPATyPBI

[IpoBepka
KOHCIICKTOB.
[TuceMeHHbIH
orpoc, 00cyKIeHHuE

4.4 NuTerpaibHas TeopemMa
o cpeaseM. CBsI3b MEXITY
ONpE/CICHHBIM H
HEOTIIPEICIICHHBIM
uHTerpaioM. @opmyiaa
Hetorona-JleiiOnuna.
Dopmysbl 3aMEHBI
MIepPEeMEHHOM U
HMHTETPUPOBAHKE TI0 YACTSIM
B OIPE/ICIICHHOM HHTETpale.

IToaroroBka k
MIPAKTUYECKOMY
3aHATHIO

[IpoBepka
KOHCIICKTOB.
[TucemenHbIH
ormpoc, 00CyKIeHUE

4.5 TlonsTHe KBaIpUpyeMOM
(burypsl, KyoOnpyeMoro teJia,
CIIPSIMIIIEMOM TIPSIMOTA.
Brrunciaenue miomaneH,
JUTHBI KpuBoH. [Lmomans
MTOBEPXHOCTH BPAILICHHSL.
OO0beM Tes BpalleHHUS.
duznyeckne MPUIOKEHUS
OTIpEICTICHHOTO
unterpaina.HecoOcTBeHHBIC
WHTETPabl IEPBOTO POJa.
HecobcTBeHHBIE HHTETpAITBI
BTOPOTO poJia.

CamocTosaTenpHOe
U3y4YeHHUE
y4eOHOH u
Hay4HOU
JIUTEPaTyphl

Kontponsnast
pabota

Hroro no paszpeny

18

27

24

5.Pazgen 5. Panpl

5.1 Yucnossie psiibL:
CXOJIUMOCTb, HEOOXOAMMOE
YCIJIOBHE CXOJUMOCTH.

73

IToaroroBska k
MPaKTHYECKOMY
3aHATHIO

[Iposepka
KOHCIIEKTOB.
Ormpoc,




Psitpl ¢ TIOJIOKUTEITBHBIME
uyinenamu. [Ipu3Haku
cpaBHeHust. [Ipr3Haku
CXOJMMOCTH.
3HaKOMEPEMEHHBIC PSIbL.
ADCOIOTHO | YCIIOBHO
CXOJISIIINECS PSIIBL.

00CyK/ICHHE
KoHTponbHast
pabora

5.2 OyHKIIMOHATBLHBIC
MOCJIEIOBATEIBLHOCTH U
pansl. PaBHOMEpHas
cxonumocTs. [lpr3nak
Beitepmrpacca.
WHTerpupyemMocTb CyMMBI
(hyHKIMOHAIBHOTO psijia.
HuddeperuupyeMocThb
(yHKIMOHAIBHBIX PSIOB.

CamocTosTenbHoe
U3y4YeHHe
y4eOHOH u
Hay4HOU
JUTEPaTyphl

[IpoBepka
KOHCIICKTOB.
ITuceMeHHBIN
orpoc, 00cyKIeHne

5.3 CreneHHbIE PSIBL
Teopema AbGens. Pamuyc
CXOJIUMOCTH, UHTEPBAJ
cxoauMoctu. Paznoxenue
(GYHKIMH B CTETICHHOH Pl
Psn Teitnopa. ®opmyna
Teitnopa. Paznoxenue
9JIEMEHTAPHBIX HYHKIHI B
CTETECHHBIE PSIJIBL.

Brimonnenue
TPEHUPOBOYHBIX
KOMIUICKCOB

OOcyxaeHue,
MMCBMEHHBIN OTIPOC

5.4 Paapt Oypbe.
Tpuronomerpudeckui ps.
Psin @ypre. OcobeHHOCTH
psna @ypbe 4€THOM U
HEYETHOHN (PYHKIIHH.
CxoaumocTh psga Oypobe.
Paznoxenue QyHKmH,
3aJJaHHOM Ha MPOMEXYTKE

B TPUTOHOMETPHUECKUH Psil.

ITouck
JIOTIOJTHUTEIbHOM
HH(GOPMALIUH TI0

3aJIaHHOM TeMe

[IpoBepka
WH/IMBUTyJIbHBIX
3aJaHuN

HUroro no pazneny

16

24

31,3

HUroro 3a cemectp

34

51

55,3

OK3aMCH

6. P3gen 6. [Ipenen u
HETPEPBHIBHOCTD,
nuddepeHmaIbHoe U
HHTErPaJIbHOE MCUHUCICHUE
(YHKIIUH HECKOIBKUX
MepEMEHHBIX

6.1 ITpocrpancTeo R™n .
PaznuuHbIe TUIIBI MHOYKECTB
B 3TOM IIPOCTPAHCTBE.
[NonsTre QyHKINHM MHOTHX
MepEMEHHBIX.
I'eomerprueckoe
npeAcTaBieHUe QYHKIMU
IBYX nepeMeHHBIX. [Ipenen
(yHKIMU IBYX
MepEeMEHHBIX.
HenpepsiBHOCTS QyHKINH
JBYX IEPEMEHHBIX.
Teopemsl 0 QyHKIHAX,
HETIPEPHIBHBIX Ha
MHOXKECTBaX.

CamocTosaTenpHOe
U3y4YeHUE
yueOHOH u
Hay9HOU
JATEPaTyphI

[Iposepka
KOHCIIEKTOB.
[MucemenHbIH
orpoc, 00CyKICHUE

6.2 YacTHbIE IPOU3BO/IHEIE
(yHKIMHU IBYX
IIePEMEHHBIX,

10

10

TTonck
JIOTIOJTHATEIIEHOM
HH()OPMAINH 110

[Tposepka
HHIUBUIYyATbHBIX
3aJJaHUI




TEOMETPUYECKUN U
MEXaHHYECKHHA CMBICIL.
JuddepeHnppyemMoctsb
(yHKIHHU IBYX
nepeMeHHbIX. CBs3b

G epeHIIPYEMOCTH C
HETPEPHIBHOCTHIO U
YaCTHBIMHU MPOM3BOTHBIMH.
JlocrarouHoe ycioBue

i hepeHInpyeMOCTH.
HuddepenuupoBanue
CIIOKHOM (hyHKIIMH.
Huddepennman yHkmun
JIBYX IEPEMEHHBIX, €T0
TFeOMETPHUUECKHIA CMBICIL
[Ipumenenune
muddepeHnymana B
TIPUOTKEHHBIX
BBIYUCIICHHSX. ['pajueHT
¢byukimu. [TpousBoaHast O
HamnpaJIeHHI0. YacTHBIE
MTPOMU3BO/IHBIC BBICIIIUX
nopsakoB. Teopema o
PaBEHCTBE CMEITaHHBIX
MIPOU3BOIHBIX.
HuddepeHnmanbl BEICIIAX
MTOPSIAKOB.

3aJaHHOH TeMe

6.3 DxcTpeMyM (GYHKIMH
JIBYX TEPEMEHHBIX.
Heob6xoauMeble ycioBus
akcTpemyma. Jlocrarounoe
YCIIOBHE 3KCTPEMyMa.

Y CIIOBHBIN SKCTPEMYM.
HaubGounbue u
HAaUMEHBIINE 3HAUCHHS
(OYHKIUH IBYX
nepeMeHHbIX. HesiBHBIE
(dbyukiuy. Beimykisie
(OYHKIIUH HECKOJIBKUX
NIEPEMEHHBIX.

10

Pabora ¢
2JIEKTPOHHBIMHI
TECTOBLIMU
CpeACTBaMHU

[IpoBepka
HUHTEPHET-TECTa,
BBITIOJIHEHHOTO B

JIOMAaITHUX

YCIIOBHSIX

6.4 3agaun, TPUBOASAIIKE K
JIBOMHOMY MHTETpay.
OmnpeneneHne 1BOHHOTO
HHTErpaia, yCIOBHsI €ro
cymecTBoBanus. Kiraccrl
HMHTETPUPYEMBIX (DYHKIIHIL.
CaoiicTBa ABOWHOTO
uHTerpaia. Beraucnenne
JIBOITHOTO MHTETpaa.
HecoOcTBeHHbBIE TBOMHBIC
unTerpaisl. [Ipunoxenns
JBOITHOTO MHTETpaa.

10

12

CamocTosaTensHOe
H3yueHHE
y4eOHOH U
Hay4HOU
JUTEPaTyphl

[IpoBepka
KOHCIICKTOB.
[MucemenHbIH
orpoc, 00CyKICHUE

6.5 3amaun, npuBoOASIINE K
TPOHHOMY UHTETpAILy.
OnpeneneHre TPOWHOTO
HHTETpaja, yCIOBHs €ro
CYIIeCTBOBAHUS, CBOHCTBA.
Brruncnenue TpoitHoro
HHTerpaja. 3aMeHa
TIEPEMEHHBIX B TPOHHOM
uHTerpaiue. [Ipunoxenus
TPOWHOTO UHTETpaja.

10

TTouck
JIOTIOJTHUTENHHOM
“HQOpPMAIUH IO
3aJJaHHOI TeMe

[IpoBepka
WHIMBUTYaJIbHBIX
3aJJaHuI

6.6 KpuBonuneiiHbIit

10

71

Brinonnenne

Ob6cyxnenue,




HHTETPaj IEPBOTO Poja,
KPHMBOJIMHENHBIH MHTErpal
BTOpOro poga. Popmyna
I'puna. HesaBucumocts
KPUBOJHMHENHOIO MHTETpaja
OT IyTH UHTEIPUPOBAHUSI.
IIpunoxenus
KPVBOJIMHENHBIX
HHTETPaJIOB.

TPEHUPOBOYHBIX
KOMILJIICKCOB

MMCBMEHHBIN OTIPOC

Wroro no pazneny

36

54

52,1

Wroro 3a cemectp

36

54

52,1

3a0

7. Paznen 7. OObIKHOBEHHBIE
mudhepeHIaTbHBIC YPaBHEHUS
u qudhepeHIraTbHbIS
YPaBHCHHS C YaCTHBIMH
IIPOU3BOTHBIMHU

7.1 OCHOBHBIC TOHATHS
TEOPUH OOBIKHOBEHHBIX
muddepeHInaATEHBIX
ypaBHCHMH. 3a1a4H,
MIPUBOJISIIHE K
OOBIKHOBEHHBIM
muddepeHInaTbHBIM
ypaBHEeHMSIM. Perienust
nud hepeHIaIbHOTO
ypaBHeHus. Teopema
CYILIECTBOBaHHS U
€IMHCTBEHHOCTH PELICHHS
3agauu Komu. Ilone
HarpaBiieHuH. M30KIHMHBL

CamMocTosTenbpHOe
U3y4YeHHE
y4eOHOH u
Hay4YHOU
JUTEPATyPBI

ITposepka
KOHCIICKTOB.
[TuceMenHbIH
orpoc, 00CyKIeHHE

7.2 uddepeHunanbHbie
YpaBHEHHS NIEPBOTO
TOpsi/Ka.
HuddepeHnnaabHbie
YpaBHEHHUS C
Ppa3aensroIUMHUCS
MEPEMEHHBIMH.
OnHOpOAHBIC
mubdepeHIaIbHbIe 4
YpaBHEHHS OTHOCUTEIBHO
MIEPEMEHHBIX X U Y, U
YpaBHEHHUSI, IPUBOISLIUCCS
K HUM. JIuHelHbIe
ypaBHCHHS. Y paBHCHHS
bepnynmu. YpaBHeHus B
nosHbIX quddepenuanax.

IToaroroBka k
MPaKTHIECKOMY
3aHATHIO

Kontponsnast
pabota

7.3 NuddepeHunanbHbie
YpaBHEHUS BBICIIUX
nopsaKoB. JInneiHbie
OTHOPOJTHEIE
nuddepeHmanbHbIe
ypaBHEHHs N —Oro TOPsAKA.
JIvnennHbIi
nuddepeHIMaTbHBINA
orIepaTop.
@dyHaaMeHTaIbHas CHCTEMa
peIIeHNI JIMHEHHBIX
OJTHOPOJTHBIX
nuddepeHIHATEHBIX
YpaBHEHUIA N —OTO0 TOPSIIKA.
Onpenenurens Bporckoro.

CamocTosaTenpHOe
H3yueHHE
yueOHOH u
Hay4YHOH
JATEPaTyphI

ITposepka
KOHCITEKTOB.
ITuceMeHHBIH
o1Ipoc, 00CyKAeHHE




7.4 JluneliHble OAHOPOAHBIE
nuddepeHnmanbHbIe
ypaBHEHHs N —OT0 MOpsIKa
C TIOCTOSTHHBIMH

k03 durmeHTamu.
JIvHeiHbIe HEOJTHOPOIHbBIE
nuddepeHnmanbHbIe
ypaBHEHHs N —OT0 MOpsIKa
C TIOCTOSTHHBIMH

KO3 PHUIIMEHTAMHU U TIPABOM
YacThIO CIEIMATBHOTO BUJIA.
Meron Bapuanuu
MTPOU3BOJIBHBIX
MMOCTOSTHHBIX.
HHuTerpupoBanue JIMHEHHBIX
mudQepeHIHaATbHBIX
YpaBHEHHI TIPH TTOMOIIN
PATIOB.

Brmonnenne
TPEHUPOBOYHBIX
KOMIUICKCOB

KonTtponbhas
pabora

7.5 IloHsaTre TuHEHHOMN
CHUCTEMBI

g hepeHIMATBHBIX
ypaBHeHH. MeTox
HCKITIIOUeHUs1. MaTpUyHbINA
METOJl HHTETPUPOBAHHS
JINHEHHBIX CHCTEM.

6,3

Brimonnenue
TPEHUPOBOYHBIX
KOMIUICKCOB

Kontponsnast
pabota

7.6 Tlonsitue

nud hepeHIaIbHOTO
YpaBHEHHS C YaCTHBIMHU
npou3BoIHBIMU. HekoTopbie
THbl auddepeHIaIbHbIX
YpaBHEHHIA C YaCTHBIMU
MPOU3BOIHBIMU. Perenue
MPOCTEHTITUX
nubhepeHIMATbHBIX
YpPaBHEHHH ¢ YaCTHBIMH
IIPOU3BOIHBIMH.

CamocTosTenbHOe
U3y4YeHHE
y4eOHOH U
Hay4YHOU
JIUTEPATyPBI

[IpoBepka
KOHCIICKTOB.
[TucemenHbIH
ompoc, 00CyKIeHUE

HUroro no pazneny

34

34

36,3

HUroro 3a cemectp

34

34

36,3

OK3aMCH

Hroro no pucumminze

140

175

211,9

3K3aMEH, 3aYeT C
OLICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C nenbio yCrenHoro yCBOeHus JUCUMITINHBL «MaTreMaTH4eCKUi aHalIu3» U
(bopmupoBaHus TPeOYEMBIX KOMIIETSHIIUH MPeIIoIaraeTcss IpUMEHEHNE Pa3IHIHbIX
00pazoBaTEeNbHBIX TEXHOJIOTUH (JITMYHOCTHO-OPHEHTUPOBAHHBIX U Pa3BUBAIOIINX ), KOTOPHIC
00ecTeYnBaOT JOCTIKEHHE IIAHUPYEMBIX Pe3yIbTaTOB 00pPa30BaHMUs COTIIACHO OCHOBHOU
oOpazoBarensHOM nporpamme. B ux guce: muddepeHInpoBaHHbINA TOIX0, MPOOIEeMHOE
o0y4eHune, IBpUCTHYECKOE O0yUEHHE.

OcHOBHBIMHU (hOPMaAMU 3aHSATHH SBIISIOTCS JICKIMH, TIPAKTUIECKUAE 3aHATHSA,
KOHTPOJILHO-OLIEHOYHBIE 3aHSTHSI, KOHCYJIbTalNu. JICKIIMK CTPOSITCS HA OCHOBE COUYCTaHHS
MH(POPMAIIMOHHON 1 IPOOIEMHOM COCTABIISIIOIINX, a TAKXKE SJIEMEHTOB Oecebl U
BH3YaJIM3alNH.

B xoze mpoBeaeHus JIEKINOHHBIX 3aHATHI TPEAyCMaTPHUBACTCS:

— 00CyXJIeHHE 3aj1a4, MPUBOAIINX K TEM MM HHBIM MaTeMaTHUYECKUM TTOHITHSM;

— M3JIOKEHUE TEOPETHYECKOTO MaTepraja B PEKUME JHAJIora C IeNTbI0 Pa3BUTHUS
KPUTHYECKOT'O MBIIICHHS CTYJICHTOB M MIPUBUTHUS KM HUCCIIEIOBATEIILCKUX YMEHUH;

— 00CY)XIIEHHE U CHCTEMATH3aIUsl TEOPETHUECKUX BOTIPOCOB TEMBI C IIEITBIO JIYUIIETO
MTOHWMAaHUS WX B3aMMOCBSI3U M TPAKTUIECKOTO TIPUMECHEHUSI.

[IpakTrdeckue 3aHATHS 110 TAHHON JAUCIUIIMHE HAIIPABJICHBI HA IPUBUTHE TIPOYHBIX
HABBIKOB PEIICHUS 3a7[ay 110 KaKI0W TeME U COYETAIOT MPHUMEHEHHE METOI0B 00yUEeHHS B
COTpyAHUYECTBE, MM HEPEHITNPOBAHHBINA MTOIXO, KITACCHIECKHNE KOHTPOJIBHBIE U TECTOBBIE
texHosoruu. [Ipu 3TOM mpeanonaraeTcst MPOBEJICHNE HEKOTOPHIX TAaKUX 3aHSATHH B
MHTEPAKTUBHON (hopMe (AeTIOBbIE U POJIEBbIE UTPBI, Pa300P KOHKPETHBIX CUTYAIHi).

[IpenycmarpuBaeTcsi poBeCHUE BCEX TUIOB 3aHITUN C MPUMEHEHUEM JIEKTPOHHBIX
dhopm oOydeHws.

Bri6upast Ty UM MHYIO TEXHOJIOTHIO pabOThI CO CTyI€HTaMU, HEOOXOAUMO UMEThH B
BUJTy, YTO HanOoJbIIero 3¢ deKra oT ee MPUMEHEHHS] MOXKHO JOCTUYb, €CIIU YUYUTHIBATS :

a) 1eM 00pa3oBaHus, Ha PeAU3aIMI0 KOTOPHIX JIOJDKHA ObITH HAaIIpaBJIcHA
n3bupaeMasi TEXHOJIOTHS;

0) cozepkaHue MaTepuaia, KOTOpOe MPEACTOUT MepeaaTh 00yUaroIMcs C ee
MTOMOIIBIO;

B) YCIJIOBHSI, B KOTOPBIX OHa OyJIeT UCIOIb30BaThCS;

I') HaIllpaBJICHHOCTh €€ Ha caM0o00pa3oBaHUE U MeHao0pa30BaHue CTYICHTOB.

6 YueOHO-MeTOAMYECKOE O0ecniedeHre CAMOCTOATEIbHOM PadoThl 00y4YAKIIHNXCH

[Ipencrasieno B mpuioxxeHuu 1.

7 OueHo4YHbIe cCpeACcTBA ISl IPOBeAeHUs TPOMEKYTOUHOM aTTecTanuu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAITMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIMTEpaTypa:

1. Ay6poBun B.T. Jlekuuu no MmaTeMaTHUECKOMY aHaIU3y: yuyeOHoe mocodue. — 3—e
u3 1., nepepad. u gon. / B.T. ly6posun. — Kazans: Ka3zan. yn-1, 2012. Y.1. — 180 c.: uy. -
URL:https://kpfu.ru/docs/F471329804/knigal.pdf.— Pexum noctyma: cBoOOAHBIN (1aTa
obpamenus 16.04.2024)

2. Marematuka: yue6. mocooue / FO.M. Jlanunos, JI.H. Xypo6enxo, I".A.

Huxonosa, H.B. Hukonosa, C.H. Hypuesa ; nox pea. JI.H. XKyp6enko, I'.A. HukonoBoi. —
Mocksa: UTHOPA-M, 2019. — 496 c. — (Beicuiee oOpa3oBanue: bakanaspuar). - ISBN 978
-5-16-102130-9. - Tekcrt: anexkTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum moctyna: 1yist aBTOPH3.



nosb3oBarenel. (1ara oopamienus 16.04.2024)

3.AxmanoBa C.B., Maneimesa JI.H. COopHUK 3a1a4 U yIPaXXHEHUM 110 KypCy
MaTeMaTU4eCKOro aHanu3a [ DnekTpoHHbIN pecypc|: npaktukym / C.B. AkmanoBa, JI.H.
MaubiueBa; ®I'bOY BO «MarHuToropckuii rocyJapCTBEHHbIN TEXHUUECKUN YHUBEPCUTET
uM. [".1I. HocoBay. — DneKTpoH. TeKCTOBbIE AaHHbIE (2,62 M0). — Marautoropck: ®I'bOY
BO « MI'TY um. I''H. HocoBay, 2018. — 1 anekrpos. ont. auck (CD-R). (nata oOpamenus
16.04.2024)

0) JonosiHuTe/IbHASA JIMTEPATYpa:

1. Huxkutia A.A. Marematnyeckuii aHanu3: yrioyoiaeHHbI Kype/A.A. HukutuH,
B.B.®omMuyeB.- 2-e u31., UCHp. U JOM. YIeOHHUK U MPAKTHUKYM ISl aKaZIeMUIECKOTO
OakanaBpuata.-Mocksa-FOpaiit., 2019.-URL:https://urait.ru/viewer/matematicheskiy-analiz-
uglublennyy-kurs-450313#page/2/-Pesxxum nocTymna:cBoOOHBIN (J1aTa 00paIeHus
16.04.2024)

2. MaremaTuka B mpuMepax u 3agadax: yue0. nocodue / O.M. [lertapesa, JI.H.
XKypb6enxo, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UH®PA-M, 2019.
— 372 c. — (Bricuiee obpa3oBanue: bakamaspuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextporHbiii. — URL: https://new.znanium.com/catalog/product/989802.— Pesxum moctyma:
JUTSI aBTOPU3. TIOJIb30BarTesnel. (nara oopamenus 16.04.2024)

3. ®uxrtenronsly, [."M. OcHOBBI MaTEMaTHYECKOTO aHAN3a: YUeOHUK: B 2 yacTsX /
I''M. ®uxtenronsi. — 11-e uzn., crep. — Cankr-Ilerepoypr: Jlansp, [6. r.]. — Yacts 1 —
2019. — 444 ¢. — ISBN 978-5-8114-0190-1. — TekcT : 37IeKTPOHHBIH // DIEKTPOHHO-
oubnmoreunas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . —
Pexxum moctyma: nist aBTopu3. mojib3oBaTenei. (nara oopamenus 16.04.2024)

4. ®uxrtenromnbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHATIN3a: YYCOHUK: B 2
gacTsax / .M. ®uxrtenromnbn. — 10-e u3a., crep. — Cankt-IlerepOypr: Jlans, [0. 1.]. —
Yactp 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcrT: 27€KTpOHHBIH //
DnekTpoHHO-O0nOmmoTeyHas cucreMa «Jlanwy : [caiiT]. — URL:
https://e.lanbook.com/book/115730 (nara obpamienuns: 06.10.2019). — Pesxxum goctyma: s
aBTOPH3. MOJIb30BaTeNeH. (naTa oopamenus 16.04.2024)

5.AxmanoBa C.B., MansimeBa JI.H. CoopHUK 3a/1a4 U yIPaXHEHUH 110 KypCy
MaTeMaTH4eCKOro aHaiu3a [ I1aeKTpoHHbIl pecypce]: mpaktukyMm / C.B. AkmanoBa, JI.H.
Maneimesa; ®I'bOY BO «MarHuToropckuii rocygapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
uM. [".11. HocoBa». — DnekTpoH. TeKCTOBBIE JaHHbIE (2,62 M6). — MarauTtoropck: ®I'bOY
BO « MI'TY um. I''1. HocoBa», 2018. — 1 anektpon. ont. auck (CD-R). (nata oOpamienus
16.04.2024)

B) Meroanueckue yKa3aHus:

1./lyopoBckuii, B.B.BBeneHue B MareMaTuuecKuii aHaIu3: y4eOHO-METOIUICCKUI
komruiekc/B.B. [lyoposckuii, FO. A . M3BekoB,A. A.PoquukoB[ CamocTtositensHoe DU ] Ne per.
ceua. 31500 21.05.2013 N roc.per. 0321302202.-0,9M6

2. AxmanoBa C.B. Marematuka. @yHKIIMM OJHOM U HECKOJIBKUX JI€HCTBUTEIBHBIX
MEPEeMEHHBIX: Y1eOHO-METOINYECKOe MOCOOHe ISl CTYACHTOB TEXHOJIOTHYECKOTO
¢axynbTera. — Marautoropek: Mal'V, 2006. - 58 c.

r) [IporpammHuoe o6ecneuenue u UHTEepHeT-pecypceb:

IIporpammHoe oGecnieyeHue

HanmenoBanue

1o Ne orosopa Cpoxk neiicTBUS TULEH3UU




I';’:gfgsfs?gﬁjom Ne 135 ot 17.09.2007 GeccpouHo

7Zip cB00OOIHO pactpocTpansemoe [10 6eccpoyHo

FAR Manager cB00OOHO pactpocTpansemoe 110 06eccpovHO
IpodeccuonanbHbie 6a3bl JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

HasBanue kypca CchlIKa

Hanmonanenas nHGOpMaIOHHO-aHATTUTHYECKAS URL:

cucrema — Poccuiickuit nuaekc Hayuroro nurtupoBanus | https://elibrary.ru/project_risc.

(P1HI) asp

DrekTponHble pecypesl oubmuorekn MI'TY um. .. https://host.megaprolib.net/M

Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYECKOe ofecneyeHne JUCHUNINHBI (MOIYJIs)

MaTepI/IaHBHO-TGXHI/ILIGCKOG obOecreyeHme JUCIHUITIIIMHBI BKIIFOYACT:
MaTepI/IaHBHO-TGXHI/ILIGCKOG obOecreyeHune JUCIHUITIIIMHBI BKIIFOYACT!:

1) YueOunble ayauTopuu Ui MPOBEACHUS 3aHATHI JeKIMOHHOTO THa. OcHalleHue:
MYJIBTUMETUHHBIC CPEJICTBA XPAaHCHHSI, TIepeIavd U TIPEICTaBICHIS HH()OpMAIIHH;

2) Y4eOHbIe ayAUTOPHUH TS TPOBEICHUS IPAKTHUSCKUX 3aHATHH, TPYIITIOBBIX H
WHIUBUAYATBHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHOH aTTeCTaIlHH.
OcHaleHue: 10cKa, MyJIbTUMEIMUHBIA MPOEKTOpP, FKpaH. KOMIIEKC TeCTOBBIX 3aAaHUM IS
MIPOBEJICHUS IPOMEKYTOUHBIX U pyOeKHBIX KOHTPOJIEH;

3) Iomemenue yist XpaHEHUsT U TPOPIIIAKTHIECKOTO 00CTy)KMBaHUS yIeOHOTO
obOopynoBanusi. OcHaileHue: mKadbl 1Uig XpaHEeHUs] y4eOHO-METOANUECKOI TOKyMEHTAllUH,
y4eOHO-HATJISIHBIX TTOCOOMI ¥ y4eOHOTO 000py0BaHUS;

4) TlomereHust 711 CaMOCTOSITENIbHON paboThl oOy4atonuxcs. OcHaIreHue:
MepCOHaIbHBIC KOMITBIOTEPHI ¢ TTakeToM MS Office u Beixomom B IHTEpHET U ¢ JOCTYIIOM B
ANIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.



NPUNOMKEHUE 1.

MpunoxkeHue 1

YueOHO-MeTOAUYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4aromuxcst
Mo aucumnamHe « MaTemaTUUYECKMIA aHanM3» NpeaycMOoTPeHa ayaUToOpHaA U BHeayaUTopHasn

camocToATesibHas paboTa obyyarowmxca.

AyauTopHas camocToATeNbHasA paboTa CTYAEHTOB Npeanonaraer peleHme KOHTPONbHbIX 3a4a4 Ha
NPaKTUYECKUX 3aHATUAX.

lpumepHbie aydumopHblie KOHMpoAbHoie pabomol (AKP):

AKP Nel «Yucnoeblie MHOXecmed u 4Yucsoabie nocseéosamenbHoCmu»

1. BpIMOJHAUTH HAJ JaHHBIMA MHOXXECTBAMH OIE€paIliu 00bEIMHEHHUS, TIEPEeCceUeHUs, Pa3HOCTH,
CUMMETPUYECKON pa3HOCTH, TOTIOJHEHUS:

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

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

3. BIYucauTh npeien nociaea0BaTeIbHOCTH:

3n*—5n2+4. 6|im5n2+3n—4. B|im5n2+3n5—4.

a) lim ; , ;
e 247n—4n° e 2+7n—4n’ s 24+7n* —4n’
. 5n°+3n° —4. . fn=1 2n+1 n®*-3n+1)
oM e a H)Inlm(Zn—l dn+1l Bn+l )
3 3 3
& lim——"D i (12 —(0-1)

> 2+ 7n* —4n® = (2n+1) +(2n -1)

iq(+2)—(n=2)" i Jn+2-3n°+4.
3)I”Lr['](nWLZ)S—(n—Z)s’ )I"Im“\/n+2—5\/n5+4’
K)|imns“m+6”64nlz+1;n)lim(«/nz+4—\/n(n—2));

= (+3/n) 4 -1’ T

AKP Ne2 «dyHkyuu. lNpeden u HenpepblBHOCMb hyHKYUU»

1. Haittn obnacTtb onpeaeneHuns GpyHKLUK:

VI9—x

x+1’

a) y= 6) y = arcsin (2x — 5);

2. Halttn 06nacTb 3HaueHnit dyHkumm y = 3¥T1 — 4;
3. Haittv dyHKUMI0, 06paTHyto AaHHoi: ¥ = 2x2 + 4,x < 0;
6. f(x) =e**5  b(x) = cosx; h(x) = ﬁ CocTasuTb Komnosuuuu dyHKkumin f°g, h°g, g°f°h.

4. Bblunmcauntb npeaen GyHKunu:



L x2+3_x2-2
'JLL‘[ x-1 x+1j

. TX® —2Xx° +4x
8) lim—— -
x>» 3XT —5X" +7

lim x(\/x2 +4 - x)

X—>®©

2 _3_ o XP=2x+1
lim 4x° -3 -X lim

r) *>*5+3/32x° + 3x e) ot x® -1

5x+l _7
p') X—>00 5x+2 +3 )K)

4x
e) “m(3x +5\J
> 6X =7

5. Uccnepyiite GyHKLMIO Ha HENPEPLIBHOCTb M NOCTPOMTE eé rpadmK

1) f(x)=X21 %

3)
5 1 . X, X<0,
) f(x) = T’ 3)f(x)= 1-x,0<x<1,
1+ 3
ﬁ,x>l;

AKP Ne3 «JupcheperyuanvHoe ucqucneHue ¢pyHKYyuii o0Holi nepemeHoli»

1. HaiATn nponsBogHytO y/ X AaHHOW GYHKLMK, @ TaK¥Ke NPOU3BOAHYIO x/ y 06paTHOMN GYHKLMK.

a).y=3x 3 Inx — cos2x;

X% ely= SN hy=ylog,? x.

1+ 2cos X

2. NccnepoBatb GYHKUMIO M NOCTPOUTD €€ rpaduK.

a)y=2x—2§/;;

6)y=(x+1)v1—X.

3. Haitu guddeperuman dyHrumn: Yy = ¥Y3x—4

4. BbIYMCAUTL NPUBAMKEHHO € NomoLLbto AnddepeHLmana 3HadeHme Boipaxkerusa: 1/ 9,02 .

5. Bblumncnautb npegen, npumeHas npasuno Jlonutana lim

x? —4x -5
x—5 X2_25 )

AKP Ne4 «MumezpanbHoe ucvucneHue ¢pyHKyuii o0Holi nepemeHoli»



2
o 1—arcsin“ x : dx
1. Ha erpan a 6 X +1)sin5xdx; s —
WTW nHTerpan a) J.gdl_x ) I( ) ) ! COSZ(SX-5)

2. PewunTb 33424y € UCNO/Ib30BaHMEM oNpenenéHHOro nHTerpana.

5 ~ ~ ..
CkopocCTb ABUXKeHus Tena onpeaensaetca no popmyne V = ‘{/ (3X — 5) . Kakolt nyTb nponaér Teno 3a
npomesxyTok spemenn t € [2;7]?

3. Halitn 06bEMmbI Tenl, 06pa3oBaHHbIX BpaLLeHMem BoKpyr ocn OY puryp, orpaHUYEHHbIX IMHUAMM:

y=e*,y=e, x=0.

4.BblunMCnnNTb MHTErpasbl UIN YCTAHOBUTb UX PACXOANUMOCTb:

szdx; 2) j' Inxdx.
—o0 0

+00 2

X
x*+3

dx.

5. MccnepoBaTb cXo4MMOCTb (PacXxogMMOCTb) MHTerpana I
0

AKP No5. «Padei»

1. UccnepoBaTth pAL Ha CXO4UMMOCTb:

o sp gy oy
n=1

n=. n=1 2n =1

n=1 mml+n n=2

2. UccnepoBaTb pAf Ha CXOAMMOCTb, YKa3aB abCcoioTHO CXOAALMECS, YC/TOBHO CXOAALLMECA U
pacxogsuwmecs paabl:

. © . n+l
a) i(—l) (n+1). 6 S SINN. o) 35N, Zs( 1) ;

n=1 n+2 3" n=1 \/ﬁ 2N+ 3

0) i(—]_)” ni'i‘i; e) i(_zli, ) i%, 3) i(_l)n(mgoo)n.

—-nN m— N°+sIN°n ol 5n+2

3. Hantn cymmy psga ¢ TouHocTbio o 0, 01:

© _1n 0 1n+1 o —1 © _1 n+1
JEEL st JELL s

n=1 n= n4+1 n=1 2n+1)3 n=1N n2+2
4. HaliTn o6nacTb cxo4MMOocTM GYHKLMOHANbHOTO pAaa:

S B S S )

5n +1)~ 3" ' n=1 n n=1 n



> 2n+3 n1
a)Z o zm; M

X + 2) n=1

uMa

5. BbinonHAs noyneHHoe anddepeHuMpoBaHMe AN NHTErPUPOBaHME, HATU CYMMbI PALOB:

3n 0 n+1 o)

2 X X n-1 C n-1
Z —_ nx"; nin+1)x™;
) nz‘ 3n 6) nz‘ n(n+1) ) nzzi‘ ) ; (n+1)

AKP Ne6 «[lpeden u HenpepbisHocmb. udhhepeHyuanbHoe u UHmMezpasnbHoe ucyucneHue pyHKyuli
HECKOMbKUX nepemMeHHbIX

1. Haitnure obnacte onpeneneHust GyHKIUN U N300pa3uTe e€ TEOMETPUIECKU Z = X,/ Y.
2. HaltiTn npeaen yHKUUKM, Nonaras, Yto eé aprymeHTbl NPOM3BOJIbHO CTPEMATCA K CBOMM Npeae/ibHbIM

1
snayenmam: liM (1+ XY)X+y ;
X—0
y—0

o 0z
3. HaitTh YacTHble NpousBoaHble — M YyacTHble gubdepeHLmanbl GyHKUUN:

2z
ax’ ay
z = 3x*y? — 2x3y* + &Y.
4. Haittv rpaameHT GyHKUMM B Touke Mo: z = xsin(x — y), M-(4; 4).

5. Bbl4MCANTb ABOMHOWN MHTErpan no NpsAMoyrosibHol obnacTu:

[[X?ydxdy, 20e D—reaopam 1< x<1, 1<y <1

6. Haiiaute nnowaap durypbl D, orpaHnueHHol aHmamn y = x% —5x + 6, y = 2x.

. N 3 o 2
7. HallT1 KPUBOIMHENHbIN MHTErpan J-2y dy—%dx Mo KPMBOW 7 :X =y~ B HaNpaBneHUU

r X

BO3pACTaHWA 3HAYeHMA y oT1102.

AKP Ne7 «O6bikHOBeHHble duchchepeHyuanbHbie ypasHeHUA u duggepeHyuansbHoie ypasHeHuUs ¢
YACMHbLIMU MPOU3800HbLIMU»

1. Hantn obwmii uHTerpan anddepeHumanbHOro ypaBHeHus

a)(1+ex)y/=yeX 6)y x+y; B)y/— % = XSinX.

2. HaitTn obuiee pelleHne ypaBHEHUA:

a) ¥y —5y +6y=0; 6) y —6y +8y=e".

) xt = y - 7;
3. PewnTb cucTEMy ypaBHEHUI: §
Y = —2x — 5y.

4. PelunTb AaHHbIe 334a4M NYTEM cBeAeHMNA UX K 3aga4am Kowwun ana auddepeHumanbHOro ypasHeHna
nepBsoro nopaakKa.



a) Haiitu Kpusyto, npoxoasiiyto yepes Touky A(1,3), 4N KOTOPOI OTPE30K KacaTeNbHOW MeXK Ay TOYKOM
KacaHuAa un ocbio Oy aenmTca nonosam B TOYKe nepecevyeHums ¢ ocbto OX.

6) Teno, HarpeToe A0 TemnepaTypbl To=200 0 , OCTbIBa€eT Ha BO34yXxe, TemnepaTypa KOToporo pasHa 20

0 0
. Yepes 5 MMH nocne Havana ocTbiBaHUA TemnepaTtypa Tena pasHa 60 . Yepes KaKkoe Bpema OHO

0
OCTbIHET 10 TeMnepaTypbl 25, eI CKOPOCTb OCTbIBAaHUA NPOMOPLMOHAIbHA PAa3HOCTU TEMMNEPATYPbI
Tena v Bosayxa?

5. Halitn obwee peweHne guddepeHumanbHbiX ypaBHEHWUIN C YaCTHbIMW MPOMU3BOLHbIMM:

2
) ge=xty 6 3E=55% e tr=iy ) &

u .
5x2 ox = siny.

ox8y

§y2  ysy’




NPUNOMKEHUE 2.

OueHovHbIe CpeacTBA /ISl NPOBeAeHUS MPOMEKYTOYHON aTTeCTALNH
a) MnaHupyemble pesyabTaTbl 06yYeHUA U OLEHOUHbIE CPeacTBa ANA NPoBeaeHNA NPOMEXKYTOUHOU

aTtrecrauum:
Kog UHankaTop
MHAWKaATOP OOCTMXKEHNA OueHouyHble cpeacTsa
a KOMMneTeHunun

OMNK-1: CnocobeH npumeHATb PyHAAMEHTaNbHbIe 3HAHUA, NO/ly4eHHble B 061acT MaTtemaTU4eCcKux
1 (MnKn) ecTecTBeHHbIX HayK, U UCNOJIb30BaTb UX B NPOdECCMOHANbHOM A,eATeNbHOCTH

Onk-1.1

Pewaer
npodeccmoHanbHble
3agauu c obnactm
dyHOaMeHTanbHOM
W NpUKNagHoM
MaTeMATUKK

Bnadeem ocHOBHbIM codepxcaHuem OUCyunauHbl 8 PamMKax

cn1edyoujux meopemu4yecKkux 80npocos:

1.
2.

10.
11.

12.

13.

14.

15.

16.

MHoOXecTBa 1 OTepaIiy HaJl HUMH.
[evictButenbHble yncia. Yucnosas npsmas. Akcuoma
HEIPEPHIBHOCTH.

OxkpectHOCTH. CBOMCTBA OKPECTHOCTEN. THITBI TOUEK
10 OTHOIICHUIO K 3aJJaHHOMY MHOXECTBY.
OrpaHvM4eHHbIE W HEOTPAaHWYEHHBIE MHOXKECTBA.
Teopema 0 CyleCTBOBaHMM TOYHOW BEPXHEH T'paHU
YUCJIOBOTO MHOKECTBA.

Kputepuii €IMHCTBEHHOCTH pa3AesIONIero 4ucia.
[IpuHIUIT BIIOKEHHBIX CTATUBAIOLINUXCS OTPE3KOB.
MomHocTe MHOKECTBA. PaBHOMOIIIHEIE MHOXKECTBA.
CuéTtHple MHOXECTBA U HMX CBoOMcTBa.MHOXeECTBa
MOIIHOCTH KOHTMHYyMa U MX CBOHCTBA. MOIIHOCTB
MHOXECTBA JICUCTBUTENIbHBIX 4YHcel. KOHTHMHYyM-
TUIIOTE3A.

[Tonsitue ¢ynknuu. Bumger oroOpaxkenuid. ['padukx
bynkuun. O6patHas QyHKIUS.

[Ipenen YUCIIOBOU MOCJIEIOBATEIbHOCTH.
EnnHCTBEHHOCTH npezena. OrpaHn4eHHOCTh
CXOJALIMXCS TTOCIIE0BATEIBHOCTEM.

beckoneuno manblie n OecKOHEUHO OOJbIINe
MOCJIEIOBATEIBLHOCTH U UX CBOMcTBa. CBsA3b mpenena
U OECKOHEYHO-MaJIOH.

[Ipenen cymMbl, MPOU3BEAECHHS U YaCTHOTO.
CBoiicTBa nmocneaoBaTeIbHOCTENH, UMEIOUIUX Tpeaed,
CBSI3aHHBIE C HEPABEHCTBAMHU.

MOHOTOHHBIE MOCHEN0BATENLHOCTH U UX CBOMCTBA.
Yucno e.

Onpenenenue mnpeaena ¢ynkuuu. Teopema o
€MHCTBEHHOCTH Tpezena GyHKITUH.

CpoiictBa mpenenoB  (yHKUUN, CBS3aHHBIE C
apuQMeTUUECKUMU JCHCTBHUSIMH.

beckoHeuHo Mmanble W OecKOHEYHO  OoJbIIHE
¢ynknuu. HMx cBoiictBa. CBs3p mTpenena u
0ECKOHEYHO MaJIoH.

CpoiictBa mpenenoB  (yHKIMHA, CBS3aHHBIE C
HEpaBEHCTBaMHU.
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17.

18.

19.

20.

21.
22.

23.
24.
25.
26.
217.

28.

29.

30.
31.

32.

33.

34.

35.
36.

37.
38.

39.

40.

41.
42.

CpaBHenue OECKOHEUHO MaJlbIX. Tabnuma
HKBHUBAJIEHTHBIX OECKOHEUHO MaJIbIX.

Henpepeiubie Gpynkipm. [Ipu3Hak HEMpPEpbIBHOCTH.
Knaccudukamus Touek paspoiBa.

CpoiictBa  (yHKIMIA, HENPEPHIBHBIX B  TOYKE.
TeopeMbl O HENPEpPBIBHOW, CTPOrO0 MOHOTOHHOM
oOpaTHOH (yHKIUU.

HenpepbsIBHOCTD 31€MEHTApPHBIX (PYHKINH.

CaoiicTBa (hyHKIUH, HETIPEPHIBHBIX Ha OTPE3KE.
Ompenenenue  mpou3BOAHOM.  ['eoMeTpuyecKuid,
bu3nYecKuil, SJKOHOMHUUECKHH CMBICT MPOU3BOIHOM.
HenpepriBHOCTH (hyHKIIMYU, UMEOIIENH TPOU3BOIHYIO.
Huddepenuman. dubdepeHimpyemMocts GyHKITUN.
[TpaBmiia quddepeHnpoBanus GyHKINMN.
[TpousBoaHas pyHKIMH, 33JAHHON MMapaMeTPUUYECKH.
Jlorapudmuaeckass  mpoumsBogHas.  [IpomsBomHas
HESIBHO 3aJJaHHON (YHKITUH.

VYpaBHeHHe KacaTeIbHOM W HOpMaiM K rpapuky
(GYHKIIUM B TOUKE.

[Ipow3Bogupie ©  auddepeHnuanbpl  BBICIIAX
MOPSIIKOB.

[Ipon3BogHBIE  BBICIIMX  MOPSAAKOB  CIIOXHBIX
byHKIMA, 00paTHBIX QYHKIIUNA U (PYHKITUH, 3aTaHHBIX
napamMeTpU4ECKH.

Teopemsl 0 muddepennupyembrx GpyHkiusax: Depma,
Ponns, Jlarpanxka, Komu.

[IpaBuio Jlonurans.

Ycnosus BO3pacTaHus u yObIBaHUS
muddepeHupyemMoit GyHKIHUH.

OkctpemyMm  (ynkuuu. HeobGxoaumbie — ycioBus
CYILIECTBOBAHUS HKCTPEMYyMa.

JocTrarouHble yCIIOBUSI CyIIECTBOBaHHUS SKCTpEMyMa
B TOUKE.

BoInyKk10CTh, BOTHYTOCTh, TOUKH Tieperuda. YcioBue
BBINYKJIOCTH (BOTHYTOCTH) (PYHKIIHU.

ACUMIITOTBI KPUBOM.

Cxema TMONHOrO  uUcclefoBaHUs  (QYHKIUMH U
noctpoeHus e€ rpaduka.

[TepBoobOpa3Has u e€ cBoWCTBA.
Heonpenenénnsliit HHTErpa. Tabmuna

HEONpeAEIEHHBIX UHTETPAJIOB.
Metonx  3amMeHbl  mepeMeHHOM U (dopmyra
MHTETPUPOBAHUS [0 YaCTAM B HEONPEACIEHHOM

UHTETpaJIe.
WnTerpupoBanue  panuoHAIbHBIX (GYHKIUH.
WuTerpupoBanue UppamoHalIbHbIX (GYHKIUH.
WHTerpupoBanne HEKOTOPBIX TPUTOHOMETPUUYECKUX

byHKIHi.
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43.

44,

45.

46.

47.
48.
49.
50.
ol.
92.
53.
54,
55.
56.
S7.
58.
59.
60.
61.

62.
63.

64.

65.

66.

Wurerpansl, He Oepymuecs B  3JIEMEHTAPHBIX

GyHKIMIX.
Onpenenennplii  uHTerpan  Pumana u  ero

reOMETPUYECKUNA CMBICII.
Heobxonumeie 51 JIOCTaTOYHBIE YCIIOBUS

UHTEIrPUPYEMOCTH byHKIUI (kmaccet
HUHTETPUPYEMBIX (YHKIIH#).

CaoiicTBa onpeaenéHHoro naTerpana. MurerpaiabHast
TEOpEMa O CPEIHEM.

HHTrerpan ¢ nepeMEHHbIM BEPXHHUM IIPEIEIIOM.

Teopema bappoy.
CBs3b MCXKIY ONpEACICHHBIM U HEOIIPCACIICHHBIM

unTerpanom. ®opmyna Hetotona-Jlel6Huma.
@opMyJbl 3aMEHBI NIEPEMEHHONM M MHTErPUPOBAHUS

10 YaCTAM B ONPEJCICHHOM HHTErpaje.
[TonsiTue  KBaJpUPYEeMOCTH  IUIOCKON  (QUIypHI.
IMongarue mwiomanu. Beraucnenue miomanei.
Brruucnenne aymasl kpuBou. [lmomniaas noBepxHocTr
BpaIllCHHUS.

[Tonsitne o6bema. OOBEM TE BpalleHHUS.
HecoOcTBeHHBIE HHTErPaAIbI IEPBOIO POAA.
HecoOcTBeHHBIE MHTErpalibl BTOPOro poja.
YucnoBble psizibl: CXOAUMOCTb, HEOOXOIUMOE
yCIIOBUE CXOAUMOCTH.

Psanel ¢ nonoxxurensHbiMu wieHamu. [IpuzHaku
CPaBHEHHS.

WuTerpanbHbiil npu3Hak cxoauMmocty Komm.
[Tpusnak [lanambepa cxoauMoCTH psijia.
Papukansnsiii npusHak Komwm cxogumoctu psia.
3HakonepeMeHHbIe psabl. AGCOIIOTHO U YCIOBHO
CXOZSIIINECS PSABL.

@yHKIMOHAIbHBIE Psiibl. PaBHOMEpHas

cxonuMocTts. IIpusnak Beliepmrpacca.
HuTerpupyeMocTs cyMMbl ()YHKIIMOHATIBHOTO psifa.
JuddepenunpyemMocTs CyMMBbl (hyHKIIMOHAIBHOT'O
psza.

Crenennsle psaapl. Teopema Abens. Paguyc
CXOAMMOCTH, MHTEPBAJI CXOAUMOCTH. Pa3noxxenne
¢ynkuuu B creneHHol psaa. Psaa Teitnopa. ®opmyna
Tennopa.

Paznoxenne poOHO-palMoOHaNbHBIX (QYHKIUN B
psan Teinopa.

[Ipumenenue psAaoB K NpUOIMKEHHBIM
BBIYHCIICHUSIM.
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67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.
79.
80.

81.

82.

83.
84.

85.
86.

87.
88.
89.

90.

[IpuMeHeHue psAloB K paCKpPBITHIO
HEOIPEAEIEHHOCTEN.

Tpuronomerpuueckuit psaa. Pag @ypse.
OcobenHoctu psia @ypbe 4ETHOM U HEUETHON

¢bynkuun. CxoaqumocTts psga Oypse.
Paznoxenue QpyHkunu, 3aJaHHON Ha IPOMEKYTKE
[0, Vs ] B TPUTOHOMETPUYECKUH PSI.
Paznoxenue QpyHkunu, 3aJaHHON Ha IPOMEKYTKE
[— l; |] B TPUTOHOMETPUYECKUM PsII.

n
IIpoctpanctBo R . PaszinyHble TUIIBI MHOXKECTB B
3TOM IIPOCTPAHCTBE.

[TonsiTne byHKINH MHOTUX IIEpEMEHHBIX.
['eomeTpuueckoe mnpeacTaBieHue (QYHKIUU ABYX

MEPEMEHHBIX.
[Ipenen u  HempepbIBHOCTH  (QYHKUUU  ABYX
MIEPEMEHHBIX.

Teopembl 0  (QyHKUMAX, HENpPEPHIBHBIX  Ha
MHO>KECTBaX.

YacTtHble mpou3BoAHbIE (YHKIUH JABYX MEPEMEHHbIX,
F€OMETPUYECKUN U MEXAaHUYECKUI CMBICT.

HuddepenuupyemMocth PyHKIIUU IBYX MEPEMEHHBIX.
CBsi3b udPepeHIUPYEMOCTH C HEMPEPHIBHOCTHIO U

YaCTHBIMU IIPOU3BOIHBIMU.
JHocraTounoe ycinoBue quddepeHunpyeMocTH.
HuddepenuupoBanue cioxxHoU (PyHKITHH.
Hudbdepennman (GyHKIUU IBYX TEPEMEHHBIX, €r0
FEOMETPUYECKHIA CMBICIL. [Tpumenenue
muddepennrana B mpuOIMHKEHHBIX BEIYUCICHUSX.
I'paguent ¢ynkuuu. [Ipon3BoaHast no HanpaBICHUIO.
YacTHble TPOU3BOAHBIC BBICIIUX MOPAIKOB. Teopema
0 PaBEHCTBE CMEIIaHHBIX TPOU3BOTHbBIX.
Juddepennnansl BHICIIUX TOPSIAKOB.

DKcTpeMyM byHKLIIH JIBYX MIEPEeMEHHBIX.
Heo6xonumble ycaoBUs SKCTpeMyMa.

JlocTaTouHoe yCI0BHE IKCTpEMyMa.

VYcnoBHbI 3kcTpeMyM. Haubosnbie 1 HauMeHblIue
3HaueHusl (QYHKIUU JABYX MEPEMEHHBIX.

Brimykiibie (yHKIIUU HECKOJIBKUX TEpPEMEHHBIX.
3amaun, MPUBOAAIINE K JBOWHOMY WHTETpaIy.
Omnpenenenue JBOMHOTO HHTErpaja, YCJIOBUS €ro
cymecTBoBaHus. Kiaccel mHTErpupyeMbIx (pyHKIUiA.
CBolicTBa JBOMHOIO HHTETpaJIa.
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9l. BeruucieHne  JBOMHOTO  WHTETpajia.  3aMeHa
NIEPEMEHHBIX B JBOMHOM HHTErpajie.

92. HecoOcTBEeHHBIEC IBOWHBIC HHTETPAIIBI.

93. [IpusokeHus IBOMHOTO MHTETpaa.

94. 3amaun, mnpuBOmAIIME K TPOWMHOMY HHTErpaiy.
OmnpeneneHne TPOWHOTO WHTErpajia, YCIOBUS €ro
CyLIECTBOBAHUS, CBOMCTBA.

95. Bolunciienne  TpOWHOrO  WHTErpaia.  3ameHa
NIEPEMEHHBIX B TPOMHOM HHTETpaJie.

96. [IpuoxeHust TPOHHOTO MHTErpaa.

97. KpuBonmuHEeWHBIII ~ WHTETpall ~ TEpBOTO  poja:
OmpezeIeHue, CBOMCTBA.

98. KpuBonmuHeWHbIII ~ HWHTETpall  NEpBOTO  poja:
T€OMETPUYECKUI CMBICI, BBIYHCIICHHE.

99. KpuBonuHeWHBIII ~ HWHTETpall ~ BTOPOrO  poja:
OmnpezesieHue, CBOMCTBA.

100. KpuBonuHelHbIIT HWHTETpaj BTOPOro poja:
(bU3NYECKUi CMBICII, BEIYUCIICHHE.

101. ®opmyna ['puna.

102. He3aBucuMOCTh KpUBOJIMHEWHOTO MHTErpaia
BTOPOTO PO/a OT ITyTH HHTETPUPOBAHHUS.

103. [Tonsitne auddepeHManb HOTO YpaBHEHUS.
3amaun, mnpuBomsAmue K - aupdepeHIHATbHBIM
YPaBHEHHSIM.

104. Pemenus nuddepeHnraibHOro ypaBHEHUS.

105. 3amaua Komm: Teopema CyliecTBOBaHUS U
eMHCTBEHHOCTH. OCOOBIE pelIeHus!.

106. [Tone HanpaBiieHnid. 30KIHHBL

107. Huddepenunanbapie ypaBHEHUS c
pa3IeISIFOIIMMUCS TIEPEMEHHBIMHU.

108. Opnnopoansie nuddepeHIanbHble ypaBHEHUS
NIEPBOTO MOPSIKA OTHOCUTEIBLHO TIEPEMEHHBIX X H ).

109. VpaBHEHUs, TPUBOAMMBIE K OJHOPOAHBIM
YpaBHEHUSIM MIEPBOTO MOPSIIKA.

110. Jluneiinple uddepeHnnanbHble  ypaBHEHUS
HEPBOTO MOPS/IKA.

111. YpasHenus bepnymm.

112. VYpaBHeHUS B MOJIHBIX AU depeHranax.

113. Jlunelinple ogHOPOAHBIE MU(QepeHInanbHbIe

ypaBuenust (JIOAY) Beicmmnx nopsiakoB. JIMHeHHbIH
mddepeHnranbHbI onepaTop.

114. @dyHnameHTanpHas cucrema pemenuit JIOLY
n-ro nopsiaka. Onpenenutens BpoHckoro.
115. Pemenne JIOJAY BeiCIIMX TOPSAJIKOB C

HOCTOSIHHBIMU K03 urimenramu.
116. Pemrenue JIMHEUHBIX HEOJTHOPOIHBIX
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mudpdepenunanbabix ypasHeHui (JIHAY) Beiciimx
HOPS/IKOB C TIOCTOSTHHBIME KO3 unmrenTamu. Meron
HEeonpeaenEHHbIX KOPPUIINEHTOB.

117. Pemenne JIHAY BeiCIMX TIOPSAKOB €
nocTOoSTHHBIMU Koo durmenramu. Meton Jlarpamka.

118. HurerpupoBanue JIMHEUHBIX
T depeHInanbHbIX YpaBHEHUH IPY TOMOILU PSJIOB.

119. ITonsTue CHCTEMBI JIMHEWHBIX
T depeHnnanbHbIX YPAaBHEHUH. Meron
WCKIIIOYCHHs. MaTpU4HBIA METOJ HWHTETPUPOBAHMS
JIMHENHBIX CUCTEM.

120. [Ipocreiimie  ypaBHEHHS C  YaCTHBIMH
IIPOU3BOJHBIMU U UX PellIeHHE

Onk-1.2

Bnageet cnocobamu
“ npuemammu
peleHus
nccnen0BaTeNbCKUX
3aga4 B obnactu
dyHOAMEHTanbHOM
N NpUKNagHoM
MaTeMaTUKK

Bnadeem chyHOameHmManbHoIMU memodamu u crocobamu
peweHus KnaccuvyecKux 3a0a4 OUuCyumnauHsl
uccnedosamesnbCKO20 XapaKkmepa:

1. [MocTpouTs 3cku3 rpaduka Gpyukuuu f, ynoBneTBopsromeit
YCIIOBUSIM.
a) D(f)=(-10;10) , f'(x)>0 mpu X e (-10;0) ,
f'(0) =0,
f'(x) <0 mpu X € (0;10).
6) D(f)=R, f'(x)>0 mpu Xe(-3;0)u(0;3) ,
f'(0)=0,
f'(x) <0 mpu X € (—0;—3) U (3;+0).
2. He Haxoas npoun3BogHOM GYHKUMM
f(x)= (X + 2)(X - 3)(X - 5)(X - 7)(X + 9), BbIACHUTb, CKONIbKO
AENCTBUTE/IbHbIX KOPHE UMEeeT ypaBHeHWe f ’( X) =0,u

YKa3aTb U MHTEPBA/Ibl, B KOTOPbIX OHW N1exXaT

3. MocTpontb cxemaTU4HO rpaduK PyHKLUK, YyO,0BNETBOPAIOLWMI
ycnosuam 1-4:

1) y>0,¥'>0,y"<0 HanpomesxyTke (-4;0);
2) y>0,y'<0,y¥">0 wnanpomexyTke (0;2);
3) y<0,¥'>0,y¥">0 wnanpomexyTtke (4;6);

4) y<0,y'<0,yY"<0 wHanpomexyTtke (2;4).

-4. Pemrre HEpaBeHCTBO:
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a)

2 2y* 4
6)| (S +3y0 dx>-L

1

1
[ (tz® +z%)dt 2 0;
0

o (_ l)n

n2 N -1

5. U3BeCTHO, uTO =In 2. Haittn cymmy pagos,

MOMYYEHHbIX U3 AaHHOTO PAAa, B pe3y/ibTaTe NepecTaHoOBKM ero
YNeHoB.:

) 1-=-—+>-=-= e
2 4 3 6 8 5 10 12
6) 1+E_l+£+i_l+l+i_l
3 2 5 7 4 9 11 6
6. Ucxona 3 paseHctBa 1 +x + x% + - = li—x (Ix|<1), HaiTn
n(n+1)

cymmy paga 1+3x+6x+ - + Txn—l + -,

7. Bblumcautb e3 ¢ TouHocTbio 0,0001.

8. UccnepoBaTb PYHKUMIO HA HENPEPLIBHOCTb B YKa3aHHOM TOUKe

x2y2

Xy
a) f(X’ y) = {2X2+3y2 ’
0, x=y=0;

XFOYED 6 fxy) =

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

9. BblYNCAUTb NPUBAVIKEHHO 3HAUYEHUE BbIPAXKEHUA:

1,022-0.98%

1,022+0.982’ 6) 2,0031:002

a)

10. Hanaute nnowagb ¢urypbl D, orpaHUYEHHON AMHUAMMN:

a) y=x?>—-5x+6, y=2x; 6)y=%,y=8ex,y=

3,y =8.

11. Bbl4MCAUTb TPOHOW MHTErpan no obnactu V:




Kog
MHAOWKaATOpP
a

NHankaTop
DOCTMXKEHNA
KomneTeHumnn

OueHouHble cpeacTBa

j”xzdxdydz, ectuV :x=0,y=0,y+x=1,2=0,2=2x+
\Y

12. HaitTn KpuByto, npoxoasiuyto yepes Touky A(-1,2), ana
KOTOpOWM abcumcca TOUYKM NepeceyeHmn KacaTelbHOM B
NPOW3BO/IbHOM TOYKe C OCbto OpANHAT paBHa 0,75 opamHaTbI
TOYKM KacaHus.

13. HailTu  obuiee peLieHune ypaBHeHus: y/ + ytgx = cos

2 x

14. PewnTb ypaBHEHUE:

a) =0, ecnan z=2(x,y);

o]}
-
|

=X+ V [pH YCIOBHUH :(.\‘._\')]..,,, =X, :(.\x,\')i =)

xmi)

OrnkK-1.3

MpumeHaer
byHAaMeHTabHble
MEXANCLUMNINHAPH
ble 3HaHMA ANA
pelweHna 3a4ad B
npodeccMoHanbHOM
OEeATeNbHOCTH

3adaHus Ha peweHue 3a0a4 u3 npogeccuoHanbHoli obaacmu,
KOoMMaeKcHble 3a0aHuA;

1. 1Ba camonéta BbleTatoT (He 0AHOBPEMEHHO) M3 NYHKTa A U
NEeTAT: OAWNH CO cKopocTbio 800 KM/Y B ceBEpHOM HanpasBaeHuH, a
ApYron — co ckopocTbio 850 KM/4 B BOCTOYHOM HanpasneHun. C
KaKOM CKOPOCTbIO BO3PACTAET PACCTOAHME MeXKAY CaMoiETaMu BO
Bpema nonérta? KakoBa aTa CKOPOCTb B MOMEHT, KOTrZia paccToAHMne
nepBoro camo/iéta oT NyHKTa A paBHoO 70 Km, a sBToporo — 100 km.

2. OTKpbITbIN BaK, Metowmii Gopmy NPsSIMOYro/IbHOro
napannenenunesa ¢ KBa4paTHbIM OCHOBaHMEM, A,O/IKEH BMELLATb
13,5 n xuakoctu. Mpum Kaknx pasmepax 6aka Ha ero U3roTosaeHne
notpebyeTca HaMMeHbLLEee KONYECTBO MeTanNa’?

3. Bbluncautb:

a) Sin2° ctounoctoio 1078 @) V6 ¢ rounocTbIO 107,

4. Paanyc ocHoBaHuA umnmHapa R = 2,5 + 0,2 M, Bbicota H =
4,0 £ 0,1 m. C Kakoli abcontoTHOM norpewwHocTblo A 1
OTHOCUTENIbHOM MOrPEeLIHOCTbI0 & MOMKET BbITh BblUMCAEH 0BOBEM
UMAnHApa?

6) Nopaaok npoBegeHUA NPOMEXKYTOUHON aTTecTaLMm, NoKa3aTean u KpUTepumn oueHMBaHNA:

KpuTepuem ycrnewHOoro oCBOeHMA NPorpammbl ANCUMNANHBI ABNAKOTCA:

oY,



- YMEHMeEe MHTepPnpeTUpoBaTb MOHATMA N YTBEPXKAEHMA, MPUMEHATb K peLleHUI0 33434 N3YYEHHYIO
TEeopuIo;

- YyCBOEHME METOA0B U NPUEMOB PeLLEeHMA OCHOBHbIX 33434 AUCLUMNANHBI; NpuobpeTeHne HaBbIKOB
paboTbl Cc Hanbosee YacTo BCTpeYaoLWMMNCA 06 bEKTaMKU KOMIMJIEKCHOTO aHa/in3a.

- 3HaHME OCHOBHbIX TEOPETUYECKUX NONOMNKEHUIM, GOPMYIMPOBOK U A0Ka3aTebCTB PsAAa TEOPEM.
CmyodeHmei coarom o ducyunauHe 8 1, 2u4-m cemecmpax 3K3aMeH.

Kputepum oueHKM (B COOTBETCTBUN C POPMUPYEMbBIMU KOMMNETEHLMAMMN U NAAHUPYEMbIMU
pesynbTaTamMu 0bydeHus):

— Ha OLEHKY KOTIMYHO» — CTYAEHT A0/IKEH NMOKa3aTb BbICOKMIA YPOBEHb 3HAHWI He TO/IbKO Ha
YPOBHe BOCNpou3BeeHUA U 06bACHEHMA MHOPMALLMK, HO U MHTENNEKTYa/IbHbIEe HAaBbIKU peLlleHns
npobsiem 1 33434, HAXOXKAEHUA YHUKANbHbIX OTBETOB K Npobiemam, OLLEHKU U BbIHECEHUA KPUTUYECKUX
CYyXOEeHWN;

— Ha OLEHKY «Xopowo» — CTyAeHT 0/1XKeH NOKa3aTb 3HaHWA He TO/IbKO Ha ypOBHe
Bocnpomn3BegeHunA 1 06BbACHEHUA MHd)OpMaLI,MI/I, HO U MHTEeN1IeKTYya/ibHbl€ HAaBbIKK peLUEHNA ﬂpOGI’IEM n
3a4a4, HaXoXA4eHUA YHUKAJIbHbIX OTBETOB K np06nemaN\;

— Ha OLEHKY «yA0BNETBOPUTE/NIbHO» — CTYAEHT 001X KeH NOKa3aTb 3HaHUA Ha YPOBHE
Bocnpomn3BegeHunA 1 06BbACHEHUA MHd)OpMaLI,MI/I, UHTENNTEKTYA/IbHbl€ HAaBbIKU peLleHNA NPOCTbIX 3a4au4;

— Ha OUEeHKY «HeyA40B/1eTBOPUTENIbHO» — CTYAEHT He MOXXEeT NOKa3aTb 3HaHWA Ha YpOBHe
BocnpomnsBegeHnA U 06bACHEHUSA MHd)OpMaLI,MM, HE MOXET NOKa3aTb MHTEN/IEKTYA/IbHbIE HABbIKA
peweHnAa NPoCTbiX 3a4a4.

CmydeHmebi cOarom o oucyunauHe 8 3 cemecmpe 3a4ém c oyeHKol.
Mokazamenu u Kpumepuu oyeHUBAHUA Npu 3a4eme ¢ oyeHKoli:

Kputepuu oneHku (8 cootBeTcTBUM C GOPMUPYEMBIMU KOMMETEHLMAMM U NIAHUPYEMbIMU
pesynbTaTamun 0byyeHus):

— Ha OUEHKY «KOT/IMYHO» — CTYAEHT A0/1KEH MNOKa3aTb BbICOKUI YpoBEHb 3HaHUA U MHTEeNnNeKTya/ibHblE
HaBblKN pelweHNA HECTaHAAPTHbIX 3a4a4,;

— Ha OLLEHKY «XOpOoWOo» — CTYAEHT AO0/1)KEH NMNOKa3aTb 3HAHUA U UHTENNNIEKTYA/IbHbl€ HAaBbIKU peLlleHnA
CNNOXKHbIX CTaHAAPTHbIX 3a4a4;

— Ha OLUEHKY «yA4O0BNE€TBOPUTENIbHO» — CTYAEHT A0/1’KeéH NOKAa3aTb 3HAaHMA Ha YPOBHE BOCNponsseaeHUA
M 06bACHEHUSA MHd)OpMaLl,MM, MHTENNEeKTya/ibHbl€ HAaBbIKM peLlleHNA HECNOXKHbLIX CTaHAAPTHbLIX 3a4a4;

— Ha OLUEeHKY «Heya0BAeTBOpUTe/ZIbHO» — CTYAEHT HE MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BocnpounssegeHUA U 06BbACHEHUSA MHd)OpMaLI,MM, HE MOXET NOKa3aTb MHTEN/IEKTYA/IbHbIE HAaBbIKU
peweHnAa NPoCTbIX 3a4a4.



