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1. [lepeyeHb KOMIIETEHIIHI U MHAUKATOPOB UX I0CTUKEHUSA
[Tporecc n3yueHus: AUCUUIIIMHBI HApaBlieH Ha popMHUpOBaHUE CIEAYIONUX KOMIETEHITHI:

Konun Konx n HaumeHoBaHue
[IpenmecTByronue 3ramsl
HauMEHOBaHHE WH/MKATOpa TOCTHKEHUS Ortan
. (c yka3aHueM JUCIUILINH)

KOMIIETECHITNH KOMIICTECHITHH

OIIK-1 OIIK-1.1-3HaeT pyHIamMeHTaIbHBIE

Crniocoben 3aKOHBI TPUPOABI U OCHOBHBIE
UCTOJIb30BaTh  |(pU3HUECKre MaTeMaTHIeCKue
OJIOKEHNU, 3aKOHBI U METOJbl HAKOILJICHMS,
3aKOHBI U nepenayu 1 006paboTKu
METO/IbI UHOpMaITUH
€CTECTBEHHBIX
HayK U OIIK-1.2-YMmeeT npuUMeHSTh
MaTeMaTHUKU (bu3nUecKue 3aKOHbI U 1,2

T1S1 pelleHuUs
3a1a4y
WHKEHEPHOM
e TeNIbHOCTH

MAaTEMAaTUYCCKU METOABI JJIs1
pelIeHHs 33]1a4 TEOPETHYECKOTO U
NPUKJIAJHOTO XapaKTepa

OI1IK-1.3-Bnageer HaBeIKAMU
WCTIOJIb30BaHMsI 3HAHUH (PU3UKH U
MaTeMAaTUKHU TIPU PEIICHUU
NPaKTUYECKHX 33124

dopma(bl) MPOMEKYTOYHOM aTTECTAIIMU IO TUCIUIUIMHE: 3Kk3aMeH (1,2 cemectp).

2. [loka3aTeu, KpUTEPUHU U MKAJIbI OLEHMBAHUS KOMIETEHIHii

2.1 Tloka3zareneM OlLCHMBAHUS KOMIICTCHIMH Ha JTane uxX (OPMHUPOBAHUS NPH U3yUCHHH
JMCIUIIIHHBI SBISETCS YPOBEHb UX OCBOCHHUSL.

HH}anaTop O0CBOCHUSA

KOMIICTCHIIHHA

Iloka3aTeb OEeHUBAHUSA

Kpurepuii oneHuBanus

OIIK 1.1 — 3nars
dbyHIaMEHTaTbHBIC
3aKOHBI IPUPOIBI U
OCHOBHEBIE (pr3HUECKHUE
MaTeMaTHYeCKUe 3aKOHbI
¥ METOJIbI HaKOIUICHUS,
nepenayn ¥ o0paboOTKU

UHPOpPMALIUU

3Hath: pyHIAMEHTATBHBIC
3aKOHBI IIPUPOJIBI U
OCHOBHBIE (pU3MUecKue
MaTeMaTHYECKUE 3aKOHBI U
METOJIbl HAKOIUICHHUS,
nepenadn . 00padboTKH
uH(popMauu

YMeeT NpuMeHATh
(bu3nyeckre 3aKOHbI U
MaTeMaTHYECKUE METO IbI
JUISL pEelIeHuUs 3a1a4
TEOPETUIECCKOTO U
MIPUKIIATHOTO XapaKTepa
Bnaners HaBbIKaMu
HCIIOJIb30BAHMS 3HAHUH
(U3HKY ¥ MaTeMaTUKU TIPH
pEIICHNN TPAKTHYECKUX
3a71a4

JIeMOHCTpHpYET yBepEHHBIC 3HAHUS
OTIpeNIeICHU I U TEPMUHOJIOTHYECKOTO
armapaTa, OCHOBHBIX IIOHSTHH, 3HACT
METO/IbI, MPOLIEAYPHI, CBOMCTBA, IPHUBOIHT
(bakTbl, UASHTUPUIPYET, TaCT 0030pHOE
OIMCaHUE MAaTEeMaTHUECKUX MOJICIICH.

YMeeT aHanmu3upoBaTh,
UHTEPIPETHPOBATH PE3YJIbTATHI,
IMPUMCHATH 3aKOHBI K UCITIOJIL30BATh
MaTeMaTU4eCKUi anmapar AJs perieHus
MPAaKTUYCCKHUX 3a1ayd

Brimonnsier anredpanyueckue
npeoOpa3oBaHus ISl HATJISTHOTO
MIPECTAaBICHHUS PE3YIIHTaTOB PACUETOB,
MIPOBOJIUT MPHUOTMIKEHHBIC PacUeThl IS
OILICHKHU JaHHBIX; BBISBIISIET B3aUMOCBA3H,
KJIaCCU(DUIIUPYET, TUIAHUPYET




MaAaTEMAaTUYCCKUEC MOICIIH

OIIK 1.2 - YmeTh
MIPUMEHSATH (PU3NUYECKHe
3aKOHBI U
MaTeMaTHIECKUE METOIbI
JUTS pEIICHUS 33129
TEOPETUIECKOTO H
MPUKIIATHOTO XapaKTepa

3Hath: pyHIAMEHTATBHBIC
3aKOHBI PUPOJIBI U
OCHOBHbIE (pr3nyecKue
MaTeMaTHYeCKHE 3aKOHBI U
METOJIbI HAKOIUICHHUS,
nepeaayn ¥ 00pabOTKH
uHpopMaun

YMeeT npuMeHsTh
(bu3nyeckre 3aKOHbI U
MaTEeMaTHIECKHAE METO/IBI
JUISL pelleHus 3a1a4
TEOPETUYECKOTO U
MIPUKIIATHOTO XapaKTepa
BnaneTts HaBbIKaMu
UCIONIb30BaHUs 3HAHUN
(U3HKY ¥ MaTeMaTUKU TIPH
pEIICHNN TPAKTHYECKUX
3a1a4y

JleMOHCTpHUpYyeT yBEpEHHBIE 3HAHHS O
JleMOHCTpHpYET YBEPCHHBIC 3HAHUS
OIPENIETICHUN U TEPMUHOJIOTHYECKOTO
amrmapara, OCHOBHBIX TIOHSITHIA, 3HAET
METO/Ibl, TPOLEAYPHI, CBOMCTBA, TPUBOJUT
(hakTel, HACHTUDUIIUPYET, TaeT 0030pHOE
OIIMCAHUEC MAaTEMATHYCCKUX MOI[GHCfI.

YMeeT aHalu3upoBaTh,
WHTEPIPETUPOBATH PE3YIIbTATHI,
IIPUMEHATH 3aKOHBI U UCII0Ib30BATh
MaTeMaTUYECKUH annapar JUisl peIeHUs
MIPaKTUYECKUX 3a1a4

Bemonnser anreOpanyecKue
npeobpa3oBaHus  JUId  HaMJIAJHOTO
IPE/ICTaBICHUSI PE3yJIbTaTOB PACUETOB,
IPOBOAUT NPUOIMKEHHBIE pacueThl IS
OLICHKH JTAHHBIX; BBISIBIISICT
B3aNMOCB3H, KJ1acCUpUIUpYeET,
IUIAHUPYET MaTeMaTHYECKUEe MOJICIU

OIIK 1.3 - BaageTtb
HaBLIKAMHU
HCITOJI30BaHUS 3HAHUU
(GU3UKN 1 MaTEeMaTUKU
IIPH PEIICHUN
MPAaKTHYECKUX 3a7a4

3Hath: pyHIaAMEHTAIbHBIE
3aKOHBI IPUPOBI U
OCHOBHBIC (pH3NYECKHE
MaTeMaTH4eCKUe 3aKOHbI U
METOJbl HaKOIUICHUS,
nepenayu u o0OpaboOTKH
uH(popManuu

YMeeT npuMeHsITh
(u3HYecKre 3aKOHBI 1
MaTeMaTHYeCKHE METO/IbI
ISl pEIICHUS 3a/1a4
TEOPETUUYECKOTO U
MIPUKJIQJHOTO XapaKTepa
Brnagets HaBbIKaMu
WCIMOJIb30BAaHMS 3HAHU I
(bU3UKY 1 MaTeMaTUKU TIPU
pEIIeHIH TPAKTUIECKUX
3aa4y

JIeMOHCTpHpYET yBEepEHHBIC 3HAHUS O
JIeMOHCTpHpYET YBEPEHHbIE 3HAHUS
OIIpEeIeTICHNI ¥ TEPMHUHOIOTHIECKOTO
amrmapara, OCHOBHBIX MOHSTHIA, 3HaeT
METOJIbI, MPOLIEAYPHI, CBOMCTBA, IPHUBOIHT
(bakThl, UASHTUPUITPYET, JTaCT 0030pHOE
OTMCaHNE MAaTEeMaTHUECKUX MOJIEIICH.

YMeeT aHanmu3upoBaTh,
UHTEPIPETHPOBATH PE3YJIbTATHI,
IMPUMCHATH 3aKOHBI K UCITIOJIL30BATh
MaTeMaTU4eCKUi anmnapar AJs pelieHus
MPAaKTUYCCKHUX 3a1ayd

Beimonasier anreOpanvdecKue
npeoOpa3oBaHust IS HATJISIHOTO
NPE/ICTABICHUSI PE3yJIbTATOB PACYCTOB,
POBOAUT MPUOIMKECHHBIE PACUEThI IS
OLCHKU JaHHBIX BBISIBJIACT
B3aHMOCBSI3H, KJIaCCU(HUITUPYET,
IUTAHUPYET MAaTEMAaTHIECKHUE MOJICITH

[IIkaJja oneHuBaAHMSA.

5-0anunHaf IIKAJIA

Kpurepun onenkn

OTIUYHO «5»

TCOPCTUUCCKUC

1. CaMOCTOSATENbHO U MPABWJIBHO OTBETUI HA ITOCTABIICHHBIE
BOIIPOCHI
YBepeHHO, JOrMYHO, MOCIEeI0BATENbHO U apIryMEHTHPOBAHO

J3K3aMEHALIMOHHOIO  Owiera.




M3JIaraeT CBOM OTBET. MOXKET OTBETUTh Ha JIOTIOJHUTCIILHBIC
BOIPOCHIL.

2. CaMOCTOSITENIBHO U MPABUIILHO PEIINI BCE MPEIOKEHHBIX
3a/la4il IK3aMEHAIMOHHOTO OuieTra. YBEPEHHO W JIOTMYHO
OOBSICHSIET XOJI pelIcHHsI, 000CHOBBIBAsI €T0 OMPEICIICHUSIMU
Y YTBEPKICHUSMHU BbICIIECH MAaTEeMAaTHUKH.

I. CaMocCTOsATEIPHO  OTBETWJI  Ha  IOCTABIICHHBIE
TEOPETUYECKHE BOIMPOCH JK3aMEHalMOHHOro Owmiera. He
YBEPEHHO OTBEYAeT Ha YTOUHSAIOIIHWE U JOIMOJHUTEIbHbBIE
BOIPOCHIL.

2. CaMOCTOSITENILHO U MPABUJIBHO PEILNII IBE MPEAJIOKEHHBIE
3a/la4il IK3aMEHAIMOHHOTO Ouiera. YBEPEeHHO W JIOTMYHO
OOBSICHSIET XOJI pelIcHHsI, 000CHOBBIBAsI €T0 OMPEICIICHUSIMU
Y YTBEPKICHUSMHU BbICIIEH MaTeMaTUKU

I. CaMocCTOSATETPHO  OTBETWJI  Ha  IOCTABIICHHBIE
TEOPETUYECKHE BOMPOCHI 3K3aMeHAIMOHHOTO Owmiera. [Ipu
9TOM JOMycKaeT omuOku. He yBepeHHO wim BooOIIe HE
OTBEUYAET HA YTOYHSIOIINE U JOMOIHUTEIBHBIE BOTIPOCHI.

2. Pemnn oiHy U3 MpeJIOKEHHBIX 33/1a4 SK3aMEHAIIHOHHOTO
Ounera. Ilpu Hammuum OIMMOOK, MOXKET HCIPABUTh HX 32
CUeT HABOJAAIIUX BOIMpocoB. He yBepeHHO OOBSCHSET XO.
pelIeHUs 3a/1a4H.

1. He pemena 3amavya s5K3aMeHAIMOHHOTO OWJIETA.

2. Pemiena 3amava, HO HE JaHBI OTBETHI HA TEOPETHUYECKHE
BONPOCHI HK3aMEHALIMOHHOTO OUJIeTa.

Xopomio «4»

yI[OBHeTBOpI/ITeJIBHO «3»

HeynosnerBopurenbHo
«2»

3. MeToandyecKue MaTepuaJbl, ONPEACIAIOIHE MTPOUECAYPbI OMCHUBAHUSA IO TUCHUIIINHE

3.1 B xone peanuzanuy AMCUMIUIMHBI UCHOJB3YIOTCS ClEAyome (OpMbI M METOJbI TEKYILETro
KOHTPOJIA

Tema u/unu pazaes DopMbI/METOIBI TEKYIIETO
KOHTPOJIsI yCIIeBAeMOCTH

OIIK 1.1 — 3naTh dhyHIaMEHTATBHBIC 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PM3UYECKHUE MATEMAaTUUECKHE
3aKOHBI M METOJIbl HAKOIUICHUS, epetau 1 00paboTku nHpopManuu

Tema 1. BektopHbIe TpOCTpaHCTBA U IMHEWHAs anredpa 3K3aMEH

Tema 2. D1eMEHTHI aHAJTMTUYECKON T€OMETPUU SK3aMEH

Tema 3. BBenenue B MaTeMaTuueCKuil aHAIN3. [Ipaktrueckas paboTa-3ayer,
9K3aMeH

Tema 4. luddepenunanbHoe nCUUCICHNE [IpakTuueckas pabora-3ayer,
9K3aMeH

Tema 5. UHrerpanbHOe ucuucieHue pyHKIUUA OJHOTO [IpakTnueckas pabora-3ayer,

MIEPEMEHHOTO 9K3aMeH

OIIK 1.2 - YMeTh IIPpUMCHATH (1)I/I3I/I‘IeCKI/Ie 3dKOHBI U MAaTEMAaTUYICCKHUEC METOAbI [UIA PCIICHUA 3a1a1
TCOPCTUUCCKOT'O U MMPUKIIAAHOI'O XapaKTCpa

Tema 4. luddepenunanbHoe ncunuciaeHmne [TpakTuyeckas pabota-3ayer,
9K3aMeH




Tema 5. MHrerpanbHOe ucuucieHue QyHKIMH OAHOTO [IpakTuueckas pabora-3ayer,

MEPEMEHHOTO 9K3aMeH

Tema 6. OObikHOBEeHHBIE AU (DEepeHIINATbHBIE YPABHCHHS [IpakTuueckas paboTa-3a4er,
HK3aMeH

Tema 7. @yHKIIMN HECKOJIBKHX NMEPEMEHHBIX [IpakTrueckas paboTa-3a4er,
HK3aMeH

Tema 8. Di1eMeHTHI BEKTOPHOT'O aHau3a [IpakTrueckas paboTa-3a4er,
HK3aMeH

Tema 9. Teopus pyHKINN KOMIUIEKCHOTO MTEPEMEHHOTO U 9K3aMeH

ONncpanrOHHOC NCUUCIICHUC

OIIK 1.3 - BiiageTh HaBbIKaMU MCIIOJIb30BaHMsI 3HAHUH (PU3MKU U MAaTEMaTUKU TP PEILICHUH
IPAKTUYECKUX 3a7a4

Tema 4. luddepenunanbHoe ncunucieHme [TpakTruyeckas paboTa-3ayer,
IK3aMeH

Tema 5. VHTerpajibHOE UCUUCIEHUE (PYHKIIUN OJHOTO [TpakTnyeckas pabora-3ayer,

EPEMEHHOTO 9K3aMeH

Tema 6. O6bIkHOBEHHBIE MU hepeHIInaIbHBIE YPAaBHEHUS [IpakTuyeckas pabora-3auer,
9K3aMEH

Tema 7. @yHKIIMY HECKOJIBKUX IIEPEMEHHBIX [IpakTuyeckas pabora-3auer,
9K3aMEH

Tema 8. DneMeHThl BEKTOPHOTO aHAIN3a [IpakTuyeckas pabora-3auer,
9K3aMEH

Tema 9. Teopust pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO U [IpakTuueckas pabora-3ayer,

OIIEpalMOHHOE UCUUCIICHHE 9K3aMEH

3.2. TunosBblie MaTepHaJIbl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4al0INXCs

OIIK-1 Cnoco6eH ucnoJib30BaTh MOJI0KEHHS, 3AKOHBI 1 METO/Ibl €CTECTBEHHbIX HAYK U
MaTeMaTHKH /JIsl pellleHus] 32124 UHKEHEPHOI 1eITeJIbHOCTH

[Tpaktuyeckas padora Nell no teme «Ilpenen ¢pyHnkumu, cBoicTBa mpeaenon. Packpsitue
HeonpeneneHHocTel. [IepBblii 1 BTOpOM 3aMedaTesIbHbIE IPEAEIIbL)
1. Lenb paboThI:

1.1. M3yuuTh noHATHE TIpeneia (YHKIMH, CBOMCTBA Mpenena GyHKIud. criocoObl 3aaaHus
byHKIIH.

1.2 OcHOBHBIE cITIOCOOBI PACKPBITUS HEOIIPEIETICHHOCTEHN MpeaesioB QyHKIIHI.

1.3 CBoiicTBa epBOro 1 BTOPOT0 3aMeYaTeNIbHbIX MPEIETIOB..

2. [loaroroBka k pabote:

N3yuuth rnaBel yueOHOTO TTocoOwmst [1, 2, ctp. 132-147], mocBsIeHHBIE COOTBETCTBYIOIIAM
BOIIPOCAM MPAKTUYECKOT0 3aHATHS. MI3y4UTh COOTBETCTBYIOLME MAaTEPHAIbI IO KOHCIEKTY
JIEKIUH.

KPATKASA TEOPUA

I IIpenen dyHKINKA, CBOWCTBA IIPEAEIIOB

1. Ilyctb pynkms f (x) oIpeziesieHa Ha MHOXKeCcTBe X = {x} , TOTJa:

Yucno A Ha3bIBaeTCs npedeiom yukyuu | (x) npu x = x, (unu 6 mouxe x,) 1 0003Ha4aETC:




lim f(x)=4,

X=X
€CJIH JUTS JII000T0, JaKe CKOJIb YTOAHO MaJioro uncia £ > 0, Haimercs Takoe 9yuciio 0 >0, 9T1o s
BCEX X # X, YIOBJIETBOPSIOIINX yCIOBHUIO:

|x - x0| <9,
BBITIOJIHSAETCS HEPABEHCTBO:
‘ f (x) - A‘ <e&.
2. @ynximst o (x) ( F (x)) HA3bIBAETCA HECKOHEeUHO Manol (DeCKOHeUHO 6OMbUIOT) TIPDH X —> X,

€CJlIn

lim e (x) =0 (limF(x):oo)_

X—>Xg X—>X
3. K npocmetiwum snemenmaprvim ¢pynkyusim OTHOCSTCS:
creneHHast pyHKoust y = X" ;

nokasaTenbHas QyHKIMsS Y =a’ ;

norapudmudeckas Gpyskuus Y = log, x;

TPUTOHOMETpUUYECKHE QPYHKINH ) = sin x , Y=COSX,y=tgx,y=cigx;

oOpaTHbIE  TPUTOHOMETpHMUeckMe (yHKIMM )V =arcsinx, y=arccosx, y=arclgx,
y=arcctgx .

NPUMEPHI PEIIEHUA 3AHAY

I[TPUMEP 1
3x* -2
Haiitu 3Ha4uenue npenena ynkmun ) = T , Ipu x —>2.
X
PEIIIEHUE:
3x* -2

Pemenue cBOIUTCS K BBIUUCIICHUIO MIpEIEIia lim
=2 x+3

[Ipumenum k 3agaHHOMY Ipezeny TeopeMy o npenenax (1.8.):

3x2 ) lim(3x2 —2)

1' — x>2
=2 x+3 lim (x+3)
x—2
. 2 .
Kaxnaplii u3 npemenosn 111)1'21(335 - 2) ; llI)Izl(x + 3) ABJISAETCS TPENETIOM OT JJIEMEHTAPHON
X X

¢yHkuuu (ctenenHoi). Mx 3HadeHus HaizeM 1o Qopmylie, HEMOCPEICTBEHHO IOJCTaBIsAs B
BBIPAKEHUE KAXKIO0W U3 QyHKIMI BMECTO IIEPEMEHHOM X €€ IpeieNIbHOe 3HAYEHUE X,, = 2, TOrAa:
: 2
2 j—
C3xon lm(3x7-2) 345 g0
1 — x>2 _ —_ - — 2

=2 x+3  lim(x+3) 243 5

x—2

W3 BBIUUCIICHUI BUITHO, YTO YUCIIUTEINb OJYYCHHOTO BBIPAYKEHHS cTpeMuTcs K 10, 3HaMeHaTelnb —
K 5, a mpene’ WX OTHOIICHUS CTPEMHTCS K 2, CJICIOBATEIBHO YHCIO 2 SIBISICTCS IPEACTIOM
3alaHHON (DYHKIMH Tpu X —> 2.

I[TPUMEP 2



2_¢
lim

o . m—

Haiitu 3Ha4eHune npenena: 2 0 _8

PEINIIEHUE:

1. HemocpencreenHas NOJCTaHOBKAa IIPEIENBHOIO 3HAYECHUS apryMeHTa X, =2 MPHUBOAUT K

0 2 . 3 _
HEOTPE/IeICHHOCTH TUIIA — , TaK KaK | Hzl(x —4) =0 u llnzl(x —8) =0 . B sroM u mogo6HBIX
- x>

o) X
cllydasix Hellb3s BOCIOJIb30BaThcsl TeopeMoit o mpenenax (1.6.) - (1.8.), ogHako HenmocpeCcTBEeHHAs
NOJCTAaHOBKA HEOOXOJMMa JJIsl OIIPECIICHUS TUIIA HEONIPEAEICHHOCTH.

o
2. PackpoeM HeomNpeAeneHHOCTb —, IyTeM COKpalleHHus ApoOM Ha  MHOXHUTEIb (x—2),
o

CO3JaIOmMi  HeompeneneHHocTh (cM. m.4.1.). 3areM CHOBa IPOBEPUM 3HAYECHHE IIPEJENa
HEMOCPEICTBEHHOM IIOICTAHOBKOM X, =2

¥-4_ (o) . (3~7) (x+2) (x+2) 242

Elem: 0 HZM(x2+2x+4):ygzl(x2+2x+4):4+4+4:E'

II PackpbITHE HEONIPENEIEHHOCTEN

[Ipenen snemeHTapHON (PyHKIMU B TOUKE €€ OMNPENENEHHs X, PaBEH YaCTHOMY 3HAUCHMIO
(GYHKIMU B 3TOM TOUKE:

limf(x):f(xo),

X—>X,
B o0miem ciydae pynkuus f (x) MO>KET OBbITh U HE OIpEJIENIeHa B TOUKE X,, T.€. X, & X .

[Ipenen nocrosinHo# BenuuuHbl C paBeH camoi NOCcTOsIHHOU C:

limC=C

x—)xo

Hapymenne orpaHuyeHuil, HakjIaJbIBa€MbIX Ha (QYHKIUM MPH BBIUKUCICHUM UX IPEIENIOB,
NPUBOJIUT K HeonpeoereHHOCmAM BUA:

(%) () o 0o ()

DneMEHTapHBIMU npUemMamil packpblmusi HeonpeoeienHocmel SBISI0TC:

- COKpAIeHHEe MHOXKHTEIIS, CO3/IAI0IIEr0 HEOIPEIeIEHHOCTD;

- TIEpEBOJI UPPAIIMOHAIBHOCTH W3 YUCIIUTEINS B 3HAMEHATENb (WM HA000POT) MMyTeM  YMHOXCHHUS
Ha CONPSKEHHOE BBIPA)KEHUE U YUCIIUTEINS, U 3HAMEHATels 1pooH;

- JIeJICHUE YUCIIMTENS M 3HAMEHaTellsd Ha OJHY M Ty e (QYHKIMIO apryMeHTa (Y4acTo CTapIlyio
CTENEeHHYI0 (DYHKIHUIO apryMeHTa);

- IPUMEHEHHE YKBUBAJICHTHBIX OECKOHEYHO MAJIBIX U OECKOHEUHO OOJIBIINX;

- ucnions3oBanue I u Il 3ameuarenbHbIX penesios.

3ameuanue: ucrionb3oBaHue npuemMoB 4.4* u 4.5* Gyner paccMOTpeHO B TeMe 2.

Teopema o npedenax.
[ycte pynkmmm [ (x) u g(x) OIIpE/ICIICHBl B HEKOTOPOW OKPECTHOCTH TOYKH X,, KPOME, OBITH

MOJKET, CaMOI TOUKH X,, U }1_{13 f(x) =4, lim (X) = B . Torna:
0

X=X,

lim(f(x)ig(x))zAiB :

X=X



lim (f (x)-g(x))=4-B
S(x)_4
}—”‘0 g(x) =5 com B#0;
lim [ f ) = tim g ()55

I[TPUMEPDBI PEINEHWA 3AJIAY

I[TPUMEP 1
N3+x -2
Haiitn 3Hauenue npenena: llﬁll—l .
X—> X —
PEHIEHUE:

1. IlogcraHoBKa MpENENbHOTO 3HAYEHHs apryMeHTa X, =1 CHOBa MPUBOJUT K HEONPEIEICHHOCTU

o
tuna —. OpHako B ommmuue ot Ilpumepa 2 31ech HEnb3sl cpa3y COKPATUTh YHUCIUTENb U
o

3HAMEHATENh IPOOU Ha MHOXKHUTEITh (x - 1), CO3/AIOIIUI ATy HEOPEACIIEHHOCTb.
2. Jlns packpbITHs HEOIpEeneIeHHOCTH MpelBapUTeNbHO TpeodpazyeM (YHKIHUIO, YMHOXKUB

YHUCIIUTENb U 3HAaMEHaTellb IpoOHu Ha (\/3+x +2) - BBIpaXKEHHE, COMPSHKEHHOE YUCIIUTENIO; TEM

CaMbIM IICPCBCACM UPPALUOHATIBHOCTD U3 YUCIIUTCIIA B 3HaMeHaTeJ'Ib).

1im‘/3+x_2—(3j 3+x-2 3+x+2 x-1

=lim . =lim =
=l x—1] o

ol x=l Brak2 N (x-1)(VBrx+2)

3. CokpartuB ApoOb Ha (x —1), pacKpbIBa€M HEOMNPEACIICHHOCTh. 3aTEM HaXO0JUM 3HAYEHHE Mpeeia

HETOCPEJCTBEHHON IIOJCTAaHOBKOU X, =1.

x1 . 1 1
=1lim =lm——=——=—
S (o) (V3rx+2) TTBex42 4
[TPUMEP 2
12x° +5x -2
Haittu 3Hauenue npenena: 11_{2 4+
PEIIEHME:

e}
1. HOILCTaHOBKa MMpeaAcIbHOTO 3HAUYCHUA apryMeHTa NMPUBOAUT K HCONMPECACICHHOCTH THUIIA —,
o0

KOTOpasi paCKpbIBAE€TCsI IyTEM JI€JCHUSI YUCIUTENS U 3HAMEHATENSI UICXOIHOM Ipo0u Ha OAHY U Ty
Ke (PyHKIMIO apryMeHTa.
2. J1g pacKpbITUSl JAHHON HEOIPENEICHHOCTH pa3/ieiuM YUCIUTEIb U 3HAMEHATENb Ha CTapIIyIO

CTENEHb apryMeHTa, T.e. Ha QyHKIMI0 X . Tak Kak OpH X —> o0 claraeMble 5/ x*, 2/ X u 7/ x’

SBIISIIOTCSI OECKOHEYHO MaJIbIMU, TO B PE3yJbTaTe MOJIy4aeM:
123 +5x=2 (o) .. 12+45/x*-2/xX 12+o0+o0
lim—= "% =| = |=lim 7> =

xon —4x” 47 x> —4+7/x —4+o0

=3

o0



[NPUMEP 3

lim 3 +100
Haittu 3Hauenue npenena: o 32 _]
PEIIEHMUE:
o0
1. [TogcTaHoBKa MpeAebHOrO apryMEeHTa CHOBA MMPUBOAUT K HEONPEIEIECHHOCTH THIIa — .
e}

2. Pa3zfenum yuCIUTENb U 3HaMEHATe b HAa QYHKLHUIO 3", B pe3ysbTaTe MOJyyaeM:

o 3+100 :(f)_hm1+100/3 —(ijzo

e 31 (o) xow 37213 |

MOCKOJIBKY TIPH X —> 00 CJIaraemble 100/ 3 m 1/ 3" ABNAIOTCSI OECKOHEYHO MaJIbIMH, TO (DYHKIIHS B

2

3HaMeHarese 3° mpu X —> 00 0CcTaeTcsi 0ECKOHEYHO OOJIBIION.

HeonpeneneHHOCTH — THIA (oo—oo) " (o-oo) HpeNBAPUTENLHO  CBOAATCA K

o 00
HEOIIPEIEICHHOCTIM THUIIA (—j WU (—j , OCHOBHBIE CITOCOOBI PACKPBITHS KOTOPBIX PACCMOTPEHBI

o %
BBIIIIC.

ITPUMEP 4

HaiiTi 3Ha4eHNe Npe/ena: hm( x(x+a)- x) .
PEIIEHME:

1. [ToncraHOBKA MPEEIBHOTIO apryMEHTa IPUBOJUT K HEONPEIEIEHHOCTH THIIA 00 — 00 .

2. YMHOXUM U Pa3eIuM BbIpA)KEHHE B CKOOKAaxX Ha COMNpPSIKEHHOE EMY: ( x(x+a) +x). Takum
o

00pa3oM, HEOIpPENeIEHHOCTh TUIA (00—00) npeoOpa3yeTcsi B HEONPEIEIEHHOCTh | — |, KOTOpas
o

PACKPBLIBACTCA, B JAHHOM CJiydac, ACJICHUEM YUCIIUTCIIA U 3BHAMCHATECIIA Z[p06I/I Ha MHOXXHTCIIb X :

im <)) =)= T ) ) L <

i /+ax—/:(gj:1. af _1i a _a _a
xll}ol\/x2+ax+x o xlgol (w/1+a/x+1) )51~I>‘oIol\/1+a/x+1 1+1 2

IT TIepBslii M BTOPOM 3aMeYaTEIbHbIE IPEIEIIbI

2

1. I 3ameuamenvHblii npeden:

. sina(x)
llm —_— = 1
x—0 o ( .X) ?
rue o (x) - beckoHeyHO Maasi pyHKIms npu x — 0.
YacTO BCTPEYAKOTCA CICAYIOIUC €TI0 pa3HOBUIHOCTH:
. sinnx . nx . lgx . arctgx
lim =1; lim— =1; llmg—Zl; lim&Ex g U T.JI.
=0 px x—0 S1n nx x—>0  x x—0 X

1l 3ameuamenvuwlii npeoern:



1

lim (1+a(x))ﬁ —e

a(x)—>0 ’

YacCTO BCTPECYAKOTCA CJICAYIOIUC €TI0 pa3HOBUJIHOCTH:

X
1 X

! 1
) 1 . 1 . . k
]1m(1+x)x =e. hm(1+kx)x —e~. Im|1+— | =e. Im|1+—| =¢"
x—0 ’ x—0 ’ X—>00 X ’ X—>0 X

2. 1Be pyHKUIUHU a(x) u p (x) , OTHOBPEMEHHO CTpEMSIIHECs K HYJIO0 WIH OECKOHEYHOCTH IPH

X —>X,, Ha3bIBAIOTCS OKBUBAICHTHBIMH H  0003HAYAIOTCS a(x)~p(x), ecm:

im 2

X=X, ﬂ (X)

[Ipenen oTHomIEHHsT OECKOHEUHO MalbIX (OECKOHEYHO OONBIIMX) (YHKIMN HE U3MEHMUTCS, €CIH
KaX/yl0 U3 HUX 3aMEHUTb SKBUBAJICHTHOU el pyHKUuel, T.¢.:

() _ iy @)

lim =lim ——~=

X=X, ﬂ(X) x—>x, ﬂl(x) ’

IIpumepnvi HeKOMOPLIX IKEUBATEHMHBIX DYHKYULL:

sinx ~x, mpu x =0 (1+x) ~1+nx, npu x — 0
gx~x, mpu x — 0 m~1+%x, mpu x — 0
cosx~1—%x2, npu x —> 0 In(1+x)~x, nmpu x =0
chx~l+%x2, npu x — 0 a*~l+xlna, pu x — 0
shx~x, npu x — 0 e'~1+x, npu x — 0

3. Ilpu HaXxOXAEHUU TIPENIETIOB BUIA

lim[ f(x)]" =c

X—> X

CJIelyeT UMETh B BUAY, UTO:
3.1. ecnu CyIIECTBYIOT KOHEUHBIE ITPEIEIbI

lim (x):A u limg(x):B, o C=A4".

x—)xo

3.2. ecm lim (X) =A#1u limg (X) =% 00, T0 BONPOC O HAXOKAECHUHU MPEJENa) PeIaeTes
X=X

X=X

HCIMMOCPCACTBCHHO,

33. ecm lim f (x ) =1y limg (x ) =1 0 10 umeeT MeCTO HeONMpeaENeHHOCTh THITA (1°°),
XX, XX,

KOTOpasi packpsiBaercs ¢ nomoubto Il 3ameuarensHoro mpenena. B Takux ciiyyasx Ioiararor
f(x)=1+a(x),rae a(x)—0 mpu x —> x, U, CIEAOBATEIBHO,
. L a(x)-g(x) 111’1’1 (a(x)g(x))
C =lim [1 +a (x)]a(X) ="

X—>Xg

rae e~ 2,718.... —aucno Diinepa.



4. Eciu cymiecTByeT U MOJIOKUTEIIEH lim f ( ) TO:
X—>X

fim[in £ ()] =In| tim £ (+)|

[NPUMEPHI PEINIEHWA 3AHAY

TIPUMEP 1
5 . sinSx
Haiitu 3nauenue npenena: hm
x—0 X
PEHIEHUE:

o
1. IlomcraHoBKa mnpeAenbHOro aprymeHra Xx, =0 OPUBOAUT K HEONPEIEICHHOCTU [—j,
o

CJICOO0BATCIIbHO, B JaHHOM IPCACJIC MOKHO BBIACIUTD 1 3ameuaTenbHEIN npeaci

2. I[OMHO)KI/IM YUCINTCIIb U 3HAMCHATCJIb ,I[pO6I/I Ha 5, Toraa:

sin5x 5-sin5x sinSx
lim ( j Iim——=5"lim =5-1=5.
x—=0 X o x—=0 x—0 5x
1 3ameuamenvhulil
npeonen
TIPUMEP 2
. sin 3x
Haiitu 3Hauenue npenena: hm
X7 x - 72-
PEIIIEHUE:

1. HeHOCpCI[CTBeHHaH MMOoACTAHOBKA IMPEACIIBHOI'O apryMEHTa MPUBOJAUT K HCONIPECACICHHOCTHU TUIIA

o
—. JIns ee packpbITHs BBEJEM HOBYIO MEPEMEHHYIO [ =X—7 . YuuteiBas, uto t >0 u x=t+r,
o

noJydaem:
t=x—-rx . . .
i sindx _| i sm(3t+37z)_1_ sin3¢-cos37z +cos3z-sin37
g?x - }El t~(t+27z) ,I_I}l t-(t+27z)
xX=t+rw
~1; —sin 3¢ “1; —sin3¢-3 1 sin 3¢ 1 3 __1.1__1
M v2r) M3 (o)~ M5 N ™ 0 ™ g
I[TPUMEP 3
o . (l—e_z")(cos(3x)—l)
aiiTy 3HAYEHHE TIperena: .
P 1}{? x-tgzx
PEHIEHUE:

1. YuutsiBas GopMyIibl SKBUBAJICHTHBIX Ipu X —> 0 pyHKLUH, HAXOAUM, UTO:

(l—e’“)~—2x; cos(3x)—1~%(3x)2 :%xz; g’ x~x’.

2. 3ameHsis B ipezesie 0eCKOHEYHO Masible (YHKIIMH UX SKBUBAJICHTAMHU, MTOIyYaeM:



9
_ 2x _ _2 A
hm(l e )(cos(3x) 1) _(o)_ hml _9
0 x.tgzx o x—0 x’xz
ITPUMEP 4
3 sin2x
Haittu 3Hauenue npenena: hm( )
x—0
PEIIEHUE:

. sin2x )" sin 2x
L lim| — =lim

x—0

jhm(lﬂ)

2. YuuTtsiBas GopMyITy IEpBOTO 3aMEYaTEIbHOTO Mpeiena, MOoIydaeM:

. sin2x . sin2x .

lim =2lim—, =2 = lim(1+x)=1.
x—0 x—0 x—0

ITosTomy:

hm(sm,’ZxJ _ol_»s

x—0

ITPUMEP 5
N . x+1
Haiitu 3navuenne npenena: hm( j
5w \2x+1
PEIIEHUE:
1i x+1 )7 i x+1 Yim)
xll? 2x+1 golol 2x+1
x+1 (o . 1+1l/x 1 .
2. =l—|= =— u I-x)=-
lim o5 =( ) lim3 = lim(!-=)
[TosTomy
x+1)7 (1)
. = —_ = 2,(xj =00,
135?[2“1) [(J ] =)
I[TPUMEP 6
y . (x-1)"
Haiitu 3Hadenue mpezena: Iiml — | -
v \XF1
PEIIIEHUE:
hm(Y 1)
x—1 x—1
1. = =(1"
e )

2. JInst paCKphITHS HEOIIPEASIIEHHOCTH MpeoOpa3yeM BeIpaskeHHe B CKOOKax K BUIY 1+ a(x) :

x-1 x+1-2 -2
=1+ —|.
x+1  x+1 x+1

[0JIy4aeM:




. 2(x-1)
o) Im— 1)
1 1 + _2 -2 11m x+1

= B — =e =

m x+1

11 3ameuamenvhblil npeden

I[TPUMEP 7

. . In (1 + x)
Haiitu 3HaueHune npenena: Im————-

x>0 X

PEIIEHHE:

limMZ(EJZIim[%-ln(l+xﬂ -lim {ln(1+x)l:|zln{liig(l+x)l}:lne:1 .

X
X—>0 X—>0 X300

11 3ameuamenvhblil
npeoden

SAJAHUA JUIA CAMOCTOATEJIBHOI'O BHITTOJIHEHWM A

[ HaiiT 3HaueHMs CIEAYIOIUX TPEIEIIOB:

3 3
X —a

1. 1
1}{{1 3x* —3ax+5x-5a

IT Haittn 3Ha4eHuUs CleayOMUX IPEIeIoB:
X =3x+2

1. lgl;lx“ —4x+3

3. x—1 x—l

24+3Jx —4xx

, dm—
. X +2
lim| =~
7. X—>00 X

IIT HaliTy 3HaYeHus CIeNyOIMX MPEICIIOB:

. 2 X

sin” ——
L1 2 .
- 11m 2

x—0 X

l}glxz —8x+15

1. 1+x* -1
m r——
7 w0 X +16 -4
l. 3x2+2
xlg:l4x2+x+l
[ VL
6. me

(714

8. 1w

lim(l—x)-tg% 3aMeHa x—1=¢;

x—1



(8]

9]

~

e

W N =

AN

2x2-1 43743

I 5x2+3 | 7 .1 (x-6) | ">
m (x=5)" +3x ’ L PR

Al 2x-6x+1
lim(3x+2j x(3x+2) 6 1 Sx+2) 12
oo U x+2 ’ ’ }_I,OICI 5x-3 ’
lim[In(2x+1)=In(x+2) ] 8. im lnx+ln(sinlj :

x—=0 [ X
1 1+x . 2 T

. “In : 10. Jim| » lncos—j
I}I)]Ojl X 1_x n—0 n

3.3 TunoBbie MaTepuaJIbl JAJI5 POBeIeHUS IPOMEKYTOYHON aTTeCTANMH 00Y4aI0IIUXCS
[Tepeyens BOIPOCOB TSl IK3aMEHOB:
Onpenenurens Matpuilsl. CBOMCTBA onpenenuTess. Beiuncinenue onpeaenuTenei
Acumnrotsl dyHknmnn. UccnenoBanue GyHKIUN ¢ TOMOIIBIO acUMIITOT. O01as cxema
UCCIIeIOBaHMs (PYHKIINH
JIvHeiHbIe onepauy HaJl MaTpUIlaMU
[TonsaTue Matpuibl. Y MHOKEHHE MATPULIBI HA YUCIIO, CJIOKEHUE U YMHOKEHUE MaTpPHII,
oTiepaIysi TPaHCIIOHUPOBAHUS
Metonbl pemeHus CUCTEM JIMHEMHBIX ypaBHEHUM: MeTo [aycca
[Ipenen mocnenoBaTeTbHOCTH - ONPEACIICHUE, TEOMETPUUECKHI CMBICIT
CriocoOsI 3a1aHus TPSIMOM Ha TIOCKOCTHU: ypaBHEHUE NPSIMOU, MPOXOAAIIEH Yepe3 JaHHYIO
TOYKY B JJAHHOM HaIpaBJICHUH, ypaBHEHUE TIPSIMOM, MTPOXOAAIICH uepe3 1BE TOUKU
[Ipupamenue aprymenTa QyHKIUH U ipupanieHne GyHKIUH. Y CIOBUS HEMIPEPHIBHOCTH
GyHKIIMH B TOYKE U HA TPOMEXyTKe (a; b). [loHsATHE OMHOCTOPOHHETO Mpeerna.
[TonsTre GeckoHeuHo Manoit GpyHkuuU, ee cBorcTBa. [loHATHE OECKOHEYHO OOIBIION
BEJIMYHUHEI, €€ CBOMCTBA. CBA3b OECKOHEYHO OOIBIINX M OECKOHEUHO MAJIbIX BEIUYHNH

10. O6mas cxema gorapupMuUUecKoro JuQGepeHIIMPOBaHUS CIOKHBIX (PYHKITUIA.

11

HuddepennmpoBanne HeIBHBIX (DYHKITHIA.
. T'umepbora, ee KaHOHHYECKOE YpaBHEHHE. XapPaKTEPUCTUKH TUIEPOOITBI

12. Crioco6bl 3a1aHust MPSMOYN Ha TIIIOCKOCTH: O0IIee YpaBHEHHE MPSMOM, YPaBHEHHE MPSMOU C

13.

YTJIOBBIM KO3 PHUIHEHTOM
CkansgpHoe POU3BEICHNE B IEKAPTOBBIX KOOPHMHATAX

14. BextopHoe mpou3BeeHNE B IEKAPTOBBIX KOOPIUHATAX.
15. ®yHKIIMA OAHOM ITEpEMEHHOM, OCHOBHBIE TTOHATHS. O01He cBoiicTBa hyHKIMHA. CTIOCOOBI

3a1aHus QyHKIMH.

16. I'paduk ¢pyHKIMH B pa3IMUHBIX cUCTeMax KoopauHart. [IpsMoyronpHas (IekapToBa) u

NoJIsIpHasi cuCcTeMbl kKoopauHaT. [lepexos U3 mosipHOM B IEKapTOBYIO CUCTEMY KOOPIUHAT
1 00paTHBIN Mepexo.

17. HeonpeneneHHbIN unterpai. [lepsooOpasnasi.
18. TabnuuHOE HHTETPUPOBAHHUE.

19. MHTerpupoBanue ¢ NOMOIIbIO 3aMEHBI IEPEMEHHBIX
20. MaTerpupoBaHue Mo 4acTam

21.

WuTerpupoBanue paroHaaIbHbIX (PyHKITHI

22. aTerpupoBanne TPUTOHOMETPUIECKUX (DyHKITUHA

23.

Onpenenennsbiit uaterpan. @opmyna Hetotona-Jleiibnuna.

24. Pemenue OJ1Y nepBoro nopsiaka u 3aaaun Ko ajist Hux
25. Pemienne OZY BToporo nopsaka u 3agauu Kommn i Hux.



26. Pemenue nuHeiabx OJY BTOpOTO Mopsaka ¢ moCTOSTHHBIMEA KO3 PHUIIMEHTaAMH.
27. Metop Diinepa perienus auddepeHInalbHbIX ypaBHEHUH.

28. Metox bepuymu. luddepennmansaoe ypaBaenue bepayu.

29. Metoa HeomnpeaeIeHHbIX KO3 PUITUEHTOB.

30. ITpumenenue /Y k pemieHU0 GU3NISCKUX 3124

31. ®yHKIMU MHOTUX IEPEMEHHBIX.

32. [Ipenen u HENPEPBHIBHOCTH (PYHKIIMK MHOTHUX ITEPEMEHHBIX.

33. JuddepennmpoBanue GyHKINIT MHOTUX TIEPEMEHHBIX.

34. 'eomeTprueckue NMPUIOKEHHUS (PYHKIHI MHOTHX TIEPEMEHHBIX.

35. Beruncnenue yaCTHBIX MPOU3BOJHBIX (DYHKIIMM MHOTHX MEPEMEHHBIX.

36. JIokanbHBIH SKCTpeMyM (DYHKIIHH IBYX TEPEMEHHBIX.

37. Heo6xoanuMoe 1 10CTaTOYHOE YCIOBUE SKCTpeMyMa (DYHKIMH ABYX NEPEMEHHBIX.
38. YcioBHBIH 9KCTpeMyM (PYHKIIUH IBYX TIEPEMEHHBIX.

39. Oynkuus Jlarpanxka GyHKIIMHN IBYX IEPEMEHHbIX.

40. MaTerpupoBanne GyHKIUNA MHOTHUX NepeMeHHBIX. KpuBosmHeliHbie HHTErpasl 1 pona.
41. Beruncnenue KpUBOIMHENHBIX HHTETPATIOB IEPBOTO pOJA.

42. CBoiicTBa KpUBOJUHEHHBIX HHTETPAJIOB MIEPBOTO PO/IA.

43. KpuBosmHelHbIE UHTETPajbl 2 pofa.

44. Teopust pyHKIMI KOMIUIEKCHOTO IepeMeHHoro. KoMIiekcHbIe yuca.

45. DnemeHTapHble (PyHKIUH KOMIUIEKCHOTO IEPEMEHHOTO.

46. ®opMbl IIpeICTaBICHHS] KOMIIJIEKCHOTO YHCIIA.

baHK KOHTPOJILHBIX BOIIPOCOB, 33JaHUIl U WHBIX MaTEPHUANIOB, HCIOIB3YyEeMbIX B IPOIECCE
OpoUeAyp TEKYyIIEero KOHTPOJAS M IPOMEXYTOUYHOM aTTecTallud HaxXOAUTCs B  ydeOHO-
METOANYCCKOM KOMIIICKCE IUCHUITIINHBI I/I/I/IJII/I MMpeacCTaBJICH B 3J'I€KTpOHHOI71 HHq)OpMaIII/IOHHO-
obpazoarenbHol cpeae mo URI:http:// www.aup.uisi.ru.

3.4 MeToanyeckne MaTepHajbl MPOBeIeHUs] TEKYIIEro KOHTPOJISI H MPOMEKYTOYHOI
arrecTaluu 00y4aroMXCH
[lepeyeHb METOIMUYECKUX MATEPUAIOB JUISI IMOJATOTOBKM K TEKYIIEMY KOHTpPOIIIO U
IIPOMEKYTOYHOM aTTECTALUU:
1. MeToauueckie yKa3aHHs 0 BBIMOJHEHUIO MPAKTUYCCKUX PadOT MO JUCIUTUIMHE
«Breicmas maremaruka». — URL: http://aup.uisi.ru/ http://aup.uisi.ru/3816837/




