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1. IlepeyeHb KOMIETEHIUI U MHAUKATOPOB UX JOCTHKEHUS
[Iponiecc u3yueHus: AMCUUIIIIMHBI HAIpaBJieH Ha GOpMHUpPOBaHHUE CIAEAYIOUTUX KOMITETEHITHI:

Kon u Kox n HaumenoBanue
[IpenmecTByronme 3ramnsl
HAaMEHOBAaHUE WHAUKATOPA JTOCTHKCHHUS Oran
. (c yKa3aHueM JUCIUILINH)

KOMITIETCHIINH KOMITETEHIIUH

OIIK-1 OI1K-1.1-3naet pyHnameHTaabHbIE

Cnocoben 3aKOHBI TPUPOJIbI U OCHOBHBIE
UCIOJIb30BaTh  |[(puU3HUecKue MaTeMaTHYeCKue
MOJIOKEHUS, 3aKOHBI U METO/IbI HAKOILICHUS,
3aKOHBI U nepenadn 1 00paboTKU
METO/IbI nHGbOpMauu
€CTECTBEHHBIX
HayK U OIIK-1.2-YmeeT npuMeHSTh
MaTeMaTUKHU ¢du3nveckne 3aKOHbI U 1,2

TSI pEIICHUS
3a1a4
WHXKEHEPHOM
NesTeTbHOCTH

MATCMaTHUYCCKHU METOAbBI JJIsA
PCIICHHA 3a1a49 TCOPECTHICCKOTO U
[IPUKJIAAHOIO XapaKTepa

OI1K-1.3-Binageer naBbIkaMu
WCTIOJIb30BaHMsI 3HAHUH (PU3HKH U
MaTeMaTHKU IIPU PEIICHUN

[MPAKTHUYCCKUX 3aaa4d

®opma(bl) MPOMEKYTOYHON aTTeCTallMy M0 JUCIUILTHHE: 3K3aMeH (1,2 cemecTp).

2. [loka3aTe/id, KPpUTEPHUHU H IIKAJIbI OLEHUBAHUS KOMIETeHINH

2.1 Tloka3areneM OIIEHMBAaHUS KOMIETEHIMI Ha 3Tane uX (OPMHUPOBAHUS NMpPU H3YUEHUHU
JTUCIUIIMHBI SIBJISIETCS YPOBEHb UX OCBOEHHUSI.

I/IHI[I/IKaTop 0CBOCHUSA

KOMIICTCHIMNH

IToka3aTejb OLIEHUBAHUSA

Kpurtepuii ouennBanns

OIIK 1.1 — 3nath
byHaaMeHTalbHbIE
3aKOHBI TTPUPOJIBI U
OCHOBHBIE (pU3HUECKUE
MaTeMaTHYECKHE 3aKOHBI
U METOJIbl HaKOIJICHUS,
nepegauu U o0paboTKu

uHpOpMaLuu

3HaTh: QyHIaAMEHTATBHBIC
3aKOHBI IPUPOBI U
OCHOBHBIE (pU3nUecKue
MaTeMaTHYeCKue 3aKOHbI U
METOB! HaKOTUICHHUS,
nepegayud 1 o0paboTKU
nHpopmanuu

YMeer NpUMEHAThH
(bu3mvecKre 3aKOHBI U
MaTeMaTHYeCKHUE METOIbI
JUIS pellieHus 3a1a4
TEOPETUYECKOT0 U
MIPUKJIAIHOTO XapaKTepa
BnaneTrs HaBbIKamMH
WCIIOJIb30BAaHUSI 3HAHUHI
(Gu3MKN 1 MaTeMaTUKU TIpU
pEIIeHIH TTPAKTUIECKUX
3aj1a4

JleMOHCTpHpYET YBEpEHHBIE 3HAHUS
ONpeIeICHUN U TEPMUHOIOTUUECKOTO
arnmapara, OCHOBHBIX HOHSITI/II\/’I, 3HACT
METO/Ibl, TPOLIETYpPbl, CBOMCTBA, TPUBOJAUT
(bakThl, UACHTUDUIIUPYET, TaT 0030pHOE
ONMCaHUE MAaTEMAaTUYECKUX MOJEIIEH.

YMeer aHaIu3upOBaTh,
WHTEPIPETUPOBATH PE3YJIbTaTHI,
IIPUMEHSATDH 3aKOHBI U UCII0Ib30BATh
MaTeMaTUYeCKHUI anmnapar Juisl peleHus
[IPAaKTUYECKUX 3a1a4

Beimonnser anrebpandeckue
peoOpa3oBaHus JUIsl HArJITHOTO
IPEJICTaBJICHUS PE3YIbTATOB PACUETOB,
MIPOBOJIUT MPHUOIMKEHHBIE PACYeThI TSI
OLIEHKHU JaHHBIX; BBISBIISIET B3aUMOCBS3H,
KJIAaCCU(UIUPYET, MIaHUPYET




MaTEMAaTHYCCKHUE MOOCIIN

OIIK 1.2 - YMeTh 3HaTh: pyHAAMEHTAIbHBIC
OPUMEHATh (PU3UYECKHE | 3aKOHBI IPUPOIBI U
3aKOHBI U OCHOBHBIE (pr3HuecKue
MaTeMaTHYECKUEe METObl | MaTEMaTHYECKUE 3aKOHbI U
JUIsl pellIeHus 3aa4 METOJIbl HaKOIUICHMS,
TEOPETUYECKOI0 U nepefayu 1 o0paboTKU

NPUKIIAJHOTO XapakTepa | uHpopMaIuu

YMeeT npuMeHsTh
(u3nuecKre 3aKOHbI 1
MaTeMaTHYeCKUE METOIbI
JUTSL peleHus 3a/1a4
TEOPETHUYECKOT0 U
MPUKJIATHOTO XapaKTepa
Brnagers HaBbIKaMu
HCMOJIb30BAaHMS 3HAHUUI
(bU3HUKY 1 MaTeMaTUKU TpU
pelIeHUN MTPaKTUYECKUX

JleMOHCTpHpYeT YBEPEHHBIE 3HAHUS O
JleMOHCTpHpYET YBEPCHHBIC 3HAHUS
ompeeNieHui U TePMUHOJIOTHIECKOTO
arrapara, OCHOBHBIX TIOHSTHIA, 3HACT
METO/IbI, TPOLIEAYPHI, CBOMCTBA, TPHUBOIUT
(bakThl, UACHTUDUIIUPYET, TaeT 0030pHOE
OINMCAHUE MATEMATUYECKUX MOJICIICH.

YMeer aHanu3upoBarh,
MHTEPIPETUPOBATH PE3YJIbTATHI,
IMPUMCHATH 3aKOHBI U UCIIO0JIb30BATh
MaTeMaTHYeCKUH anmnapar Ajs pelieHus
IIPAKTUYECKUX 3a7a4

Brimonnsier anredpanveckue
npeoOpa3oBaHusi Uil HAIJISTHOTO
NPEJCTAaBICHUS PE3yJIbTaTOB PACUETOB,

3a1a4y MPOBOAUT MPHUOIMKEHHBIE PacueThl IS
OIICHKH JAHHBIX BBISIBIISICT
B3aMMOCBS3H, KJIaCCUPUIUPYET,
IJIAHUPYET MAaTEMaTUYECKUE MOJICITH
OIIK 1.3 - Bnanets 3Hath: (pyHIaMEHTAIbHbBIE JleMOoHCTpHUpYyeT yBEpEeHHbIE 3HAHUS O
HaBBIKAMH 3aKOHBI PUPOJIBI U JleMOHCTpHUpYET yBEpEHHBIC 3HAHUS
WCIIONIb30BAaHUs 3HAHUN | OCHOBHBIE (hU3HUECKUE ornpezeNeHui 1 TEPMUHOJIOTHYECKOTO
(U3UKHA 1 MaTEeMaTUKHU MaTeMaTU4eCKUE 3aKOHBI U amnmnapara, OCHOBHBIX IOHATUM, 3HACT
[IPU pEIICHUU METO/Ibl HAaKOIUICHHUS, METO/IbI, TPOLIEAYPHI, CBOMCTBA, TPUBOIUT
MPaKTUYECKUX 3a/1a4 nepenadn ¥ 00paboTKH ¢baxTsl, naeHTHGUIUPYET, TaeT 0030pHOE
nHhopManuu ONHUCaHUE MAaTEMAaTUYECKUX MOJEIIEH.

3aaa4

YMeer npuMeHATh
(u3nueckre 3aKOHbI U
MaTeMaTUIEeCKHE METOIbI
JUTSL peLeHus 3a1a4
TEOPETUUECKOTO U
MIPUKJIAJHOTO XapaKTepa
Brnaners HaBBEIKaMHU
HCIIOIb30BaHUS 3HAHUU
(bU3UKHM U MAaTEeMAaTUKH TIPH
peUIeHUN TPaKTUYECKUX

YMeer aHaIu3upOBaTh,
WHTEPIPETUPOBATH PE3YJIbTaThI,
IIPUMEHSATDH 3aKOHBI U UCIIOIb30BATh
MaTeMaTUYeCKHI anmnapar Juisl peleHus
MIPaKTUYECKUX 3a1a4

Beimonuser anreOpanyeckue
npeoOpa3oBaHus Ui HarJsgHOTO
IPEJCTaBICHNUs pPe3yIbTaTOB PAcCUeTOB,
MIPOBOAUT MPHUOIMKEHHBIE pacueThl IS
OLIEHKHU JTAHHBIX; BBISIBIISICT
B3aMMOCBS3HY, Kiaccudumupyer,
IUTAHUPYET MaTeMaTHYeCKHUEe MOJIeTTH

IIxajna oneHuBaHHUA.

5-0aiIbHaA IIKAJIa

Kpurepum oneHku

1. CaMOCTOSTEIbHO U MMPaBUJIBHO OTBCTUJI HA TIOCTABJICHHBIC
BOITPOCEHI 9K3aMCHAIIUOHHOT'O ourera.
YBepeHHo, JIOTUYHO, MOCJICAOBATCIIbBHO U ApIr'YMCHTHUPOBAHO

OTnnyHO «5» TEOpETUUECKHE




U3JIaraeT CBOW OTBET. MOXKET OTBETUTh HA JOMOJIHUTEIbHbIE
BOIIPOCHI.

2. CaMOCTOSITENILHO U IPABUIIBHO PEIINI BCE MPEI0KEHHBIX
3a7a4d SK3aMEHALMOHHOTO Owmiera. YBEpEeHHO M JIOTHUYHO
OOBSICHAET XOJI pelIeHHs, 00OCHOBBIBAs €ro OIpEACIICHUSIMU
U YTBEPKJICHUSIMU BbICILIEH MaTEMAaTUKH.

1. CamocTOSITEIBHO  OTBETHJI Ha  IOCTaBJICHHBIE
TEOPETHUYECKHE BOIPOCHI 3K3aMEHAIMOHHOro Ouiera. He
YBEPEHHO OTBEYAET HA YTOYHAIOLIME U JONOJIHUTEIbHBIC
BOIIPOCHI.

2. CaMOCTOSITENILHO U MPaBUWIBHO PEINII JIBE IPEAJIOKEHHbIE
3a7a4d SK3aMEHALMOHHOTO Owmiera. YBEpEeHHO M JIOTHYHO
OOBSICHAET XOJI pelIeHHs, 00OCHOBBIBAs €ro OIpPEACIICHUSIMU
U YTBEPKJICHUSIMHU BbICILIEH MAaTEMATUKHU

1. CamocTOSITEIBHO  OTBETHJI Ha  IOCTaBJICHHBIE
TEOPETHUYECKHE BOINPOCH 3K3aMEHAlMOHHOro Owiera. [Ipu
9TOM JomyckaeT omuOku. He yBepeHHO win BooOIlie He
OTBEYAET HA YTOUHSIOIINE U JOMOJIHUTEIbHbBIE BOIIPOCHI.

2. Pemnit oiHy U3 IPEUIOKEHHBIX 33134 HK3aMEHAIlMOHHOTO
ownera. Ilpu Hammuumu OIMIKMOOK, MOKET HCIPaBUTh UX 3a
CUeT HaBOAALIMX BomnpocoB. He yBepeHHO OOBICHAET XOX
pelieHus 3a/1a4i.

1. He pemena 3agaya 3K3aMEHAIMOHHOTO OUJIeTa.

2. Pemiena 3ajada, HO HE JJaHbl OTBETHl HAa TEOPETHUECKUE
BONPOCHI K3aMEHAIIMOHHOI0 OUJIeTa.

Xopomio «4»

y,I[OBJ'IeTBOpI/ITCJ'ILHO «3»

HeynosnersopurensHo
W@»

3. MeToanueckue MaTepuajbl, OMpeaejasiomue npoueaypbl OHCHUBAHUA 10 TUCHUIVIMHE

3.1 B xozme peayiM3anuu TUCIUIUIMHBI MCIOIB3YIOTCS ClIeayromue (GopMbl U METOJBI TEKYIIETO
KOHTPOJIA

Tema u/uau pasaen DopMbI/METOIBI TEKYIIETO
KOHTPOJIsI YCIIeBAeMOCTH

OIIK 1.1 — 3nate ¢yHIaMEHTaIbHbIE 3aKOHBI IPUPO/IbI U OCHOBHBIE (PU3HUECKHE MAaTEMATHYECKHE
3aKOHBI M METO/Ibl HAKOIUJICHMS], Tepeiadyl U 00paboTKu nHGOpMauu

Tema 1. BekTopHBIE IPOCTPAaHCTBA U JIMHEHHAs anredpa JK3aMEH

Tema 2. DeMeHThI aHaJTUTHYECKON T€OMETPUN 9K3aMEH

Tema 3. BBeneHne B MaTeMaTUYECKUI aHAIINS. [IpakTuueckas pabota-3ader,
9K3aMEH

Tema 4. luddepenimanbuoe ucuucienme [TpakTnueckas paboTta-3ayer,
9K3aMEH

Tema 5. MHTerpanpHOe ucuucieHne QyHKIMHA OHOTO [TpakTryeckas paboTa-3ayer,

MIEPEMEHHOTO JK3aMEH

OIIK 1.2 - YMeTh npuMeHsITh GU3HYECKUE 3aKOHBI 1 MATEMATHYECKUE METOIBI JIJIST PEIICHUS 3a1a4
TEOPETUYECKOT0 U MPUKIAJTHOIO XapaKTepa

Tema 4. luddepenimanbuoe ucuucienme [IpakTuueckas pabora-3ayer,
9K3aMEH




Tema 5. UHTerpanbpHOe ncuucieHue GyHKIIUNA OJHOTO [TpakTueckas pabora-3ayer,

NIEPEMEHHOTO 9K3aMEeH

Tema 6. OObIkHOBEHHBIE AU PEpeHInATbHbIC YPaBHEHUS [IpakTuueckas paborta-3ayer,
9K3aMeH

Tema 7. @yHKIIMN HECKOJIBKHUX NMEPEMEHHBIX [IpakTueckas pabora-3ayer,
9K3aMeH

Tema 8. DyieMeHTBhI BEKTOPHOT'O aHaIu3a [IpakTueckas pabora-3ayer,
9K3aMeH

Tema 9. Teopust GpyHKITNN KOMIUIEKCHOTO IIEPEMEHHOTO U AK3aMEH

ONncpanroOHHOC NCUNUCIICHUC

OIIK 1.3 - Biranets HaBbIKaMU UCIIOJIB30BAHUS 3HAHUH (DU3UKH U MATEMATHUKH TIPU PEIICHUN
MPaKTUYECKHUX 3a/1a4

Tema 4. luddhepeHunanbHoe UCUUCIEHUE [IpakTuueckas pabora-3ader,
9K3aMeH

Tema 5. MHTerpanpHOe ucuucieHue QyHKIMH OHOTO [TpakTyeckas pabora-3ayer,

EePEMEHHOT0 9K3aMeH

Tema 6. OObiIkHOBeHHBIE MU hepeHIInaIbHBIE YPaBHEHHUS [TpakTuyeckas pabora-3ayer,
9K3aMeH

Tema 7. @yHKIMM HECKOJIBKUX IIEPEMEHHBIX [TpakTuyeckas pabora-3ayer,
9K3aMeH

Tema 8. DiIeMEHTBI BEKTOPHOTO aHAIU3a [TpakTudeckas pabora-3ader,
9K3aMeH

Tema 9. Teopust GpyHKIMH KOMITIEKCHOTO TIEPEMEHHOTO U [TpakTuyeckas pabora-3ayer,

OIEPALIMOHHOE UCUYUCIICHUE 9K3aMeH

3.2 Tunosble MaTepuasbl TeKYLEro KOHTPOJISI yCIIeBaeMOCTH 00y4aroIuXcs

OIIK-1 Cnocob6eH ucnoJib30BaTh MOJ0KEHHS, 3AKOHBI U METO/IbI €CTECTBEHHbIX HAYK H
MaTeMaTHKH JJIsl PellieHUs 32124 UHKCHEPHOH esiTeJIbHOCTH

[Tpaktuyeckas padora Nell no teme «Ilpenen ¢pyHkumu, cBoicTBa mpeaenon. PackpbiTue
HeonpeneneHHoctel. [lepBplil 1 BTOPOil 3aMedaTesbHbIE TPEAEIIbIY
1. Llenb paboTHI:

1.1. U3yunth moHsiTHE TIpenena GyHKIIMU, CBOMCTBA Tpeaena QyHKIUH. CriocoObl 3adaHus
byHKIMN.

1.2 OcHOBHBIE cITOCOOBI PACKPBITHS HEOIIPEIEICHHOCTEHN MpeaeoB PyHKIIHM.

1.3 CBoiicTBa IepBOro ¥ BTOPOIO 3aMeYaTEIbHBIX IIPEIENIOB. .

2. [loaroroBka k pabote:

W3yuuth ri1aBel yaeOHOTO TIocoous [ 1, 2, ctp. 132-147], mocBsmeHHBIE COOTBETCTBYIOIIUM
BOIIPOCAM MPAKTHUYECKOT0 3aHATUS. M3yduTh COOTBETCTBYIOLIME MAaTEPUAIIBI IO KOHCIIEKTY
JIEKIUH.

KPATKAS TEOPUA

| [Ipenen d)VHKHI/II/I, CBOMCTBA IPEACTIOB

1. Iycte dpyukmms f (X) oTpesieieHa Ha MHOXKeCTBE X = {X} , TOrJa:

Yucno 4 HassiBaercst npedenom @yukyuu | (X) npu X —> X, (wiu 6 mouxe X,) M 0003HaYaETCSL:




lim f(x)=A,

X=X
€CJIH I JTF000T0, AaKe CKOJIb YTOJHO Maoro uncia & >0, Haiinercs Takoe yucio O >0, yro mms
BCEX X # X,, YIOBJIETBOPSIOIINX YCIOBHIO:

x=X| <&,

‘f(X)—A‘<8.

2. Oynkuus o (X) ( F (X)) Ha3BIBAETCS Heckoneuno manoti (beckoneuno 6oabwol) npu X — X, ,

BBITIOJIHACTCS HEPABEHCTBO!

eciu
lim () =0 (X'L”Q, F(x):oo)_

3. K npocmetiwum snemenmapuvim oynkyusam OTHOCSITCS:

crenenHas Qynkuus Yy = X" ;

noxasatenbHas pyHKIus Y =a";

norapudmuueckas gpynkrma Y =109, X;

TpUroHoMeTpuueckue GQyHKuuu Y = sinx, y=COSX, y=tgx,y=ctgXx;

oOpaTHble TpUTOHOMETpHuYeckue QyHkuuu Y = arcsin X, y=arccosx, Yy=arctgx,
y =arcctg X.

I[MPUMEPHI PEHIEHUA 3AJIAY

ITPUMEP 1
3x* -2
Haiitu 3Hauenue npenena Gpykmun Y = X—+3 , TIpu X —2.
PEINEHMUE:
3x* -2

Pemenue cBOIUTCS K BBIUUCIICHUIO MpPEIEIa lim
x->2 X+3

[IpumenuM K 3ajaHHOMY TIpeesry TeopeMy o npenenax (1.8.):

3X2—2 Iim(3x2—2)

I|m — X—2
x>2 X+3 Iim(x+3)
X—2
y lim(3x?-2)- lim(x+3 y
Kaxnapiii 13 mpeaenon o : N SIBJIICTCS TIPEJICIIOM OT 3JIEMEHTApHOM

¢byHknun (cteneHHoi). VMx 3HaueHus HaiineM mno ¢opmyiie, HEMOCPEICTBEHHO MOJCTAaBiIsAS B
BBIP)XEHHE KXKI0HM U3 QYHKIUI BMECTO IEPEMEHHOM X ee MpeebHOe 3HaUeHne X, = 2, Torja:

3X2—2 Iim(3x2—2)_3_4_2_E:2

|' — X—2

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

X—2

W3 BBIYMCIIEHHI BUAHO, YTO YHCIHUTEID TIOIYYSHHOTO BBIpaKeHUs CTpeMuTcs K 10, 3HaMeHaTenb —
K 5, a mpenen WX OTHOIICHUS CTPEMHTCS K 2, CJIEOBATEIbHO YHCIO 2 SBISIETCS MPEACIoM
3a7aHHON PyHKIMH Tpu X —> 2.

ITPUMEP 2



2
lim X =%
Haiitn 3Hauenue npeaena: ) X3 _g"

PEIIEHMUE:

1. HemocpencTBeHHas MOJCTAaHOBKA IPEICIbHOTO 3HAUCHMS AapryMeHTa X, =2 TPHUBOAUT K
0 . 2 : 3 _

HEONPEICICHHOCTH THIIa — , TaK KaK |||’T;(X —4) =0 u ||rT21(X —8) =0.Bsrom un MOIO0HBIX
o X—> X—>

CIIy4asiX Hellb3sl BOCIOJIb30BaThCs TeopeMoil o mpenenax (1.6.) - (1.8.), oqHako HenmocpeACTBEHHAs
MOJICTAHOBKA HEOOXOIMMa JJISl ONIPEIeNICHHs] TUTIA HEOTIPEIeIIEHHOCTH.

o
2. Packpoem HeompeneaeHHOCT, —, IyTeM COKpalleHus IpoOu HAa  MHOXHTEIb (X—Z),
o

CO3JalolIMi  HeonpenaeneHHocTh (cM. m.4.1.). 3areM cHOBa NIpPOBEpUM 3HAUYCHHE IMpejelia
HETOCPEICTBEHHOH MOJICTAHOBKOM X, = 2!

-4 (o (3~7) (x+2) (x+2) 242 1

Ixig;XB'——BZ 0 :IXT;M(XZ+ZX+4) :Ixiﬂg(x2+2x+4) T 4+4+4 3

11 PackpelTHe HeollpeaeIeHHOCTEN

IIpenen snemeHTapHOll (PyHKIUU B TOYKE €€ ONPENCNHCHHS X, PABEH YaCTHOMY 3HAYCHUIO
(GyHKIIMH B 3TOH TOUKE:

lim £ (x)=f(%).

X—=>Xg
B o6mmem ciryuae pyaknus | (X) MOXeT OBITh M HE OIIpE/IeTICHa B TOUKE X,, T.e. X, & X .

[Ipenen noctosHHoM BennunHbl C paBeH camoit moctostHHOU C:

limC=C

X—Xg
HapymeHHe OFp&HH‘ICHHfI, HakKJIagbIBA€CMbIX Ha (I)YHKI_II/II/I IIpyu BBIYUCIICHUU HUX MPCICIIOB,
MMPUBOJUT K Heonpede/zenﬂocm;l/vz BUaa.

o o0
B N e (oo—oo); (o-oo); (100).
o 00
DNIeMEHTapHBIMHU NPUEMAMU PACKPOIMUSL HEONPEOeTeHHOCMell ABISIOTCSL:

- COKpAILlEHNE MHOXHUTEIISA, CO3/IAI0ILEr0 HEOTIPEAEIEHHOCTB;
- IIEpEeBO] UPPALIMOHATIBHOCTY U3 YUCIIUTENS B 3HAMEHATeNb (WM HA000pOT) MyTeEM  YMHOMXKECHHS
Ha CONpPSKEHHOE BBIPAXKEHUE U YUCIUTENS, U 3HAMEHATes Ipoou;

- JIeJICeHUE YUCIIUTENS M 3HAMEHaTessl Ha OJHY U Ty k€ (YHKIHUIO apryMeHTa (4acTo CTapuIyro
CTETIEHHYIO (YHKIIMIO apTyMEeHTa);

- IPUMEHEHHE SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX;

- ucnosib3oBanue | u 1l 3ameyarenbHBIX IPEENOB.

3ameuanue: uctionab3zoBaHue npuemon 4.4* u 4.5* Gyner paccMOTpeHO B TeMe 2.

Teopema o npeodenax.
[ycte Gpyukunu f (X) u g(x) OIpeJIeJIEHbl B HEKOTOPOM OKPECTHOCTU TOYKU X,, KpOME, OBbITh

MOYET, CAMOM TOYKHU X, , U lim f (X) =A lim g(X) =B . Torna:

X—>Xg X—>Xg

lim (f(x)£g(x))=A<B .

X—>Xg



fim (f (x)-9(x))=AB ;
f
)!l_[g QE:((; =§ , eciu B#0;
tim[ £ (x)]"" = lim £ ("%

I[TPUMEPDHI PEIIEHWA 3AJAY

ITPUMEP 1
N3+ x-2
Haittu 3Hauenue npenena: m——-
x—1 X—1
PEHIEHUE:

1. IToncTanoBKa MPEAETBHOTO 3HAUYEHHS apryMeHTa X, =1 CHOBa MPHUBOAUT K HEONPEAEIEHHOCTH

o
tuna —. Opnako B oriauume or [lpumepa 2 3mech HeENmb3si cpa3y COKpPATUTh YHUCIHTENb H
o

3HaMeHaTeNb IpoOU Ha MHOKUTEIh (X —1) , CO3JJAIOLINI 3Ty HEONPEIEIEHHOCTD.
2. JIns packpbITHsI HEOIpPENeICHHOCTH MpelBapUTelIbHO MpeodpazyeM (YHKIUIO, YMHOXHUB

YHUCJIIMTCIIb U 3HAMCHATCIIb ,I[pO6I/I Ha (\/3+X +2) - BBIPAXXCHHUC, COIIPSAKCHHOC YHCIUTCIIO;, TEM

CaMbIM II€PEBEIEM UPPALMOHAILHOCTD U3 YUCIIUTEINS B 3HAMEHATEIb).

"m\/3+x—2_(g]_“m\/3+x—2'\/3+x+2_ : x—1

lim =
(0]

ol x=1  Brx+42 o (x-1)(VB+x+2)

3. CokpaTuB J1poOb Ha (X —l), pacKpbIBaeM HEOINPEAEIEHHOCTb. 3aT€M HaXOAUM 3HauYEHUE Tpeelia

x—1 X—-1

HEMOCPEICTBEHHOMN MOICTaHOBKOM X, =1.

~ lim x1 lim——t -1

X1 M(\/Cﬂx +2) oLJ3+x+2 4
[TPUMEP 2

i 12x3 +5x—2
Hatitu 3Hauenne npenena:
pes oo —4x3 47
PEIIIEHUE:
1. [ToacTanoBKa MpeAeIbHOTO 3HAYSHUST apTyMEHTa IPUBOINUT K HEOTIPECIICHHOCTH TUTIA 2,
o0

KOTOpas paCKpbIBACTCA IIYTEM JCJICHUA YUCIUTCIIA U 3HAMCHATCIIA HCXOTHOM I[pOGI/I Ha OJHY U Ty

Ke (PYHKIHIO apryMeHTa.
2. Jlng pacKpbITUSl JAHHON HEOIPENEICHHOCTH Pa3/IeiM YUCIUTENb U 3HAMEHATEIb Ha CTapIIyIO

CTeNeHb apryMenTa, T.e. Ha GyHkmmio X°. Tak kak npu X — oo ciaraemeie 5/x%, 2/x° u 7/x°
SABIAIOTCS GECKOHEUHO MANBIMHE, TO B PE3yIbTaTe MOTYdaeM:

. 1233 45x-2 (o) . 1245/x*-2/x}) 12+o0+o0
lim——————= =lim = =-3
oo AX3 47 xon 447X —A4+0

o0



ITPUMEP 3

lim 3*+100
Haittu 3Hauenue npenena: xom 32X _1
PEILIEHUE:
o0
1. IloncranoBka npeaeIbHOTO apryMeHTa CHOBA MPUBOAUT K HEOMPEICTCHHOCTH TUIIA — .
o0

2. Pa3jienuM 4iCIMTeb ¥ 3HaAMEHATEN b Ha QYHKIHI0 3°, B pe3yJsbTaTe mojrydaeM:
im3 100 (o) 1+4100/3° (1) _ 0
X—o0 32X — B o0 X—»00 3X ]/3)( B o0 B

TOCKOJIBKY TIpU X —> 0o craraembie 100/3* u 1/3* sBnsiorcs 6eCKOHEUHO MaTbIMU, TO (GYHKIUS B

3HaMeHaTeae 3° mpU X —> 00 0CTaeTCst 0ECKOHEYHO OOJIBIION.

HeOHpeHeHeHHOCTI/I THUIIA (00 - 00) u (O . 00) MMpeaABapUTCIbHO CBOIATCA K

o 0
HCOIIPCACICHHOCTAM THUIIA (—j nim (—J , OCHOBHBIC CIIOCOOBI PACKPLITHUA KOTOPBIX PACCMOTPCHLI
o 00

BBIIIC.

[TPUMEP 4
Haiitu 3Ha4enue npeena: li m( X(X + a) — X) .

X—00

PEIIEHUE:
1. [ToncTaHOBKA NPEAEIBHOIO apryMEHTa IPUBOJUT K HEOIPEAEIEHHOCTH TUIIA 00— 0.

2. YMHOXXUM U pa3JeliuM BBIpaKCHHE B CKOOKAaX Ha COMPSHKEHHOE eMy: ( X(X+ a) + X). Taxkum

o
00pa3oM, HEOIPEICICHHOCTh THIIA (OO—OO) npeoOpa3yercsi B HEONPEICICHHOCTh [—J, KOTOpast
o

PACKPBIBACTCA, B JAHHOM CJiydac, ACJICHUEM YUCIIUTECIA U 3HAMCHATEIA ]lp06I/I Ha MHOXXUTEIIb X .
) ) x(x+a)+x _ x(x+a)-x
lim (Jx(x) - x) = (o2 = [im(Jx(x a) - x) Yo Xy X)X
x>0 x—>20 JX(X+a)+x o x(x+a)+Xx
X rax—x (_j lim a )( ) a a
M

a
J1+ ) lem,/1+a/x+1_1+1_§

Il [TepBrIii 1 BTOPOI 3aMeuaTeNIbHbIE PEACIIbI

_IerD VX +ax + X

1. | 3ameuamenvnuiii npedern:

_sina(x)
im————==1
=0 ( X) !

e o (X) - beckoHevHo Manas GyHkmst mpua X — 0.

9aCTO BCTPCHAIOTCA CICAYIOIIUC €TO Pa3HOBUAHOCTHU:

. sinnx . nx t . arctg x
lim =1; lim— =1: lim—=— gx =1: lim 219X
x>0 nX x=0 SN NX x=0 X x—0 X

=1 urn

Il 3ameuamenvuubiii npeden:



lim (1+a(x))a(1X) =e

a(x)—0

YaCTO BCTPEYAKTCA CICAYIOIIUE €0 pa3HOBUJIHOCTH:

1 ) 1 X X
lim(1+x)x =e: Iim(1+kx)i:e"; |Im(1+—j =€, Iim[l+EJ =e“

x—0 x—0 X—>0 X ’ X—>00 X

2. JIse pynkumm a(x) u f (X), OJTHOBPEMEHHO CTPEMSIIUECS K HYIIO WIH OCCKOHEYHOCTH MPH

X—> XO . HA3bIBAKOTCA SKBUBAJICHTHBIMHU %1 0603Ha‘laIOTC}I (04 (X) ~ ﬂ ( X) , CCJIN.
_a(x)
Iim—<~=1

B

[Ipenen oTHOmICHHs] OECKOHEYHO MaJbIX (OECKOHEYHO OONbIIKX) (QYHKIMH HE U3MEHHUTCS, €CIIU
KOKIYIO U3 HUX 3aMEHUTh SKBUBAICHTHOH i QyHKIHEH, T.e.:

Ipumepuvl HeKOMOPLIX IKEUBATEHMHBIX DYHKYULU:

sinx~X, pu X —0 (1+x)" ~1+nx, mpu X —0
tgx~X, mpu X —0 Q/1+_x~1+%x, mpu X —>0
cosx~1—%x2, mpu X —0 In(1+x)~x, mpu X —0
chx~1+%x2, npu X —0 a*~1l+xlna, npu X —0
shx~x, npu X —0 e*~1+X, npu X —>0

3. Ilpu HaxOXKAEHUH TIPEIeTIOB BUIA

lim[ f(x)]" =c

X—>Xg

cienyeT UMETh B BUY, UTO:
3.1. ecnu CyIIECTBYIOT KOHEUHBIE MTPeIEbl

limf(x)=A 4 limg(x)=B, 1 C=A%

X—>Xg X—>X%g !

3.2. ecm lim f (X) =A#1lu limg (X) =2 00, TO BOMPOC O HAXOKICHUH TIPEIENa) PeHIaeTCst
X—>Xo X=X

HCMMOCPCACTBCHHO,

33. ecn lIM f (X) =1y lim g (X) =1 0 10 umeer mecro HEOIPEAEIEHHOCTh TUIIA (1°°),
X—=>Xg X—>Xg

KOTOpasi packpeiBaeTcst ¢ momoiipio |l 3amedarensHoro mpemena. B Takux ciydasx Mmojararr
f (X) =1+a(X), rie a(X) — 0 mpu X — X, H, ClIe10BaTeNbHO,
. 1 «x}9(x) lim (er(x)-9(x))
C=lim<[1+a/(x) e —e "9

X—=>Xp 1

rae e~ 2,718.... —gucno Diinepa.



4. Ecny CcyIIecTByeT ¥ IOJI0XKUTEIICH ||m f ( ),To:
%

m[lnf )]= In[!Lnxwo f (x)}

[MPUMEPHI PEIIEHUA 3AJAY
ITPUMEP 1

. sin5x
Haiitu 3HaueHue npenena: li :
x—0 X

PEIIEHMUE:

o)
1. TloacraHoBKa mpeeabHOro aprymeHTa X, =0 ¢puUBOOUT K HEONPEIEIEHHOCTH (—j,
o

CJICOO0BATCIIbHO, B JaHHOM IIPCACJIC MOXKHO BBIACIUTD | 3amMeuaTenpHBINH npeaci

2. JIOMHOXXHMM YHCIUTENh U 3HAMEHATENb ApoOu Ha 5, Toraa:

sinbx (o 5 sin5x . sinbx
lim ™ = 2] -lim > =5  lim "o ~5.1-s.
x—0 x—0 X
| 3&&12;3(/;22:/%”1
[TPUMEP 2
. sin 3x
Haiitu 3HaueHue npenena: lim— 2
X—7T - 72'
PEIIEHUE:

1. HeHOCpeHCTBeHHaH IMOACTAHOBKA MPEACIIBHOI'O apryMCHTa IIPUBOJAUT K HCONIPCACICHHOCTU THUIIA

0
—. Jlns ee pacKphITHS BBElIEM HOBYIO MepeMeHHYIo t=X—. YuureBas, uto t >0 u X=t+r,
0

noJjry4gacm:
) t=X-r7 ) )
I sin3x _| o i sin (3t +37) i sin3t-cos3z +cos3t-sin3z
XI_I:D x* —7? tI_I:On (t+27r) tI_I:on t-(t+27r)
X=t+rx
i —sin3t i —sin3t-3 i sin3t'|. 3 ., 3_ 3
M tr2r) Mat ez MM MM ™ "2 22
[TPMEP 3
o . (1-e®)(cos(3x)-1)
aliTH 3HaUEHHUE NpeJIeNa: | ! m X197 )
PEIIEHUE:

1. YuursiBas popMysabl SKBUBaNIEHTHBIX Tpu X — 0 GpyHKIMI, HAXOIUM, YTO:

(1—ef2x)~—2x; cos(3x)—1~%(3x)2 :%xz; tg® x~x>.

2. 3aMeHs4 B npeacie OECKOHEYHO MaJjble (I)yHKI_II/II/I HX OKBUBAJICHTAMHU, IIOJTYUACM:



2

. (1-e™)(cos(3x)-1) (o) . XX 9
Mg oo lim e e
ITPUMEP 4

. . (sin2x\™
Haiitu 3Ha4enue npeena: Iim " )
x—0
PEILIEHUE:

. (sin2x . (sin2x lim@)
Llim|——] =lim|— -
x—0 x—0

2. YuutsiBas popMyITy IEPBOTrO 3aMEYaTEeILHOTO MIPEea, OIyJaeM:

. Sin2x . Sin2x ;

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

. (sin2x Y}
lim =2 =2.
x—0 X

[TPUMEP 5
1-x
Haittu 3Hauenue npenena: ||m( x+1 ]
' i \2X+1
PEHIEHUE:

o (x+1 Y L x+1 \lime
L lim =lim| 51

xowo \2X+1 X—>00

. x+1 (o . 1+1x 1 .
2. _12]= _= 1-X)=—w.
limo 52 imy ey e limeew
ITosTomy
. (x+1 YV (1Y
= —_ = 2OO = .
'J@(zmj {(ZJ ] (#)==
[TPUMEP 6
Haiitu 3HaueHue npeaena: li (X_—lj“
P ' le x+1)
PEHIEHUE:
. (x=1Y" L (x=1)limC
1. —_— = —_— =1
'JID(HJ 'X'ID(HJ *)

2. JInst paCKpBITHS HEOTIPEEIEHHOCTH TpeoOpa3yeM BhIpaKeHHE B CKOOKaxX K BUAY 1+ a(x) :

Xx-1 x+1-2 -2
= =1+ —|.
X+1 X+1 X+1
MOJIyYaeM:




1 x—1 _2 x-1
1°)= 1 =
lim(X3) -()- 'Jm{ +(x+1ﬂ

. —2(x-1)
X+1 ||m X+1

=li 1+( _Zj N e
B XLII] X+1 -

Il 3amevamenvheiii npeden

ITPUMEP 7

Haiitn 3Hauenue npeaena: ||m

X—>0

PEIIEHMUE:

Iimw—[—j—llm[ IIﬂ(1+X)}—I|m

In (1+ x)

[In(l+x) } In [lﬁ(nx)i}:lne:l.

Il 3ameuamenvroiii
npeoen

SAJAHUA JUIA CAMOCTOATEJIBHOI'O BBIITIOJIHEHW A

| HaiiTu 3HaueHus Caeayomux mpeaesion:

x}-at
1.
IXIID 2_3ax+5x—5a

Il Haiftu 3HaueHUs ClIeAyIOMUX TIPEIETIOB:
. X3=3x+2
lim

1 xor XP—4x+3

J_ 1
2+3J§—4x&

x[p 1-x

i x3+2_x
X'[D x? -1

7.

Il Haiiti 3HaueHUs CeIyomuX MpeaeioB:

X
smz—

- lim

x—0

.  X*-5x+6
lim

ros X2 —8x+15

lim 1+x% -1
2. x—0 X2+16—4
i 32 +2
4. le 4x% + x+1
? Ix? +/x+1
6 XIID X+1

||m(1 X) tg— 3amMeHa X—1=t;

x—1



o

~

©

> ow

SRl

2x2-1 4x%+43

. 5x2+43 | *° [ (x-6) |
_ X' 43 ; 4. — ;
lim (x—5)" +3x* M| 3275
3x+2) W02 e
. X+ X(3x+2 . Ex+2 1-2x
: 6. ;
im(57) lim( 53]
lim[In(2x+2)-In(x+2); 8. lim |nx+|n(sin1j ;
x=0 | X
. (1, [+x : 2 i
ZIn =2 10. n Incos—j
lim| i AN

3.3 TunoBbie MaTepuabl AJIs IPOBeJACHUS IPOMEKYTOUYHOM aTTecTAllMU 00y4YaloIMXCcst
ITepeuenp BOpPOCOB I 9K3aMEHOB!
Omnpenenurens Matpulibl. CBocTBa onpeaenuTesnsd. Boruncinenue onpenenureneit
Acumnrotsl pyHkiun. VccnenoBanue (yHKIMU € TOMOLIbIO acuMITOT. O01ast cxema
uccnenoBanus (QyHKINA
JIuneiinble onepanyuy HajJ MaTpULIAMU
[TonsiTe MaTpuLbl. Y MHOKEHHE MAaTPUILIBI HA YUCIIO, CJI0KEHUE U YMHOKEHUE MaTpull,
orepaunus TpPaHCIIOHUPOBAHHUS
MerToibl peleHus CUCTEM JIMHEUHBIX yYpaBHEHH: MeTo ["aycca
ITpenen nocienoBaTeNIbHOCTH - ONPEAEICHUE, TEOMETPUUECKUN CMBICT
Crioco0bI 3a1aHus IPSIMOM Ha TUIOCKOCTHU: YpaBHEHHUE MPSIMOH, MPOXOISIIEH yepe3 JaHHYIO
TOYKY B JAHHOM HalpaBJICHUH, YPAaBHEHUE NIPSIMOM, IPOXOASILEH Yepe3 ABE TOUKU
[Tpupamenne aprymenTa GyHKIMA U IpUpalieHne (GyHKIUH. Y CIIOBHUS HETPEPHIBHOCTH
(yHKLIUH B TOUKe U Ha MpoMexyTKe (8; b). [ToHsITHE 0THOCTOPOHHETO Tpeena.
[TonsiTue 6eckoHeuHo Manoi pyHKMH, ee cBoicTBa. [loHsATHE OeCKOHEUHO OOIbINOI
BEJIMYMHBI, €e CBOMCTBA. CBSA3b OECKOHEYHO OOJIBIINX U OECKOHEUHO MaJbIX BEIUYHH

10. Obmas cxema norapudmudeckoro auddepeHnnpoBaHms CIOKHBIX ()YHKIHH.

JuddepenumpoBanue HeIBHBIX (GYHKINH.

11. l'unep6ona, ee KaHOHMYECKOE YpaBHEHHE. XapaKTEPUCTUKH TUIIEPOOITBI
12. CriocoObI 3a1aHus IPSIMOM HA TUIOCKOCTH: 0011iee ypaBHEHHUE MPSIMOM, ypaBHEHHE MPSIMOii ¢

YII0BBIM KO3 PUIIUEHTOM

13. CxansipHoe nmpou3BeACHHE B JEKAPTOBBIX KOOPIUHATAX
14. BexTopHOE IpoU3BEACHNE B AEKAPTOBBIX KOOPAMHATAX.
15. ®yHkIUs 0HOM EpeMEeHHOM, OCHOBHBIE MOHATHS. OOmIMe cBoiicTBa GyHKIHIl. CriocoObI

3a1anus QyHKIUH.

16. I'padux QpyHKIIUHN B pa3nuYHbIX cMcTeMax KoopauHart. [IpsMoyronbHas (nexkaproBa) u

MOJISIPHAsI CUCTEMBI KOOpAUHAT. [lepexo1 u3 MossipHON B IEKAPTOBYIO CUCTEMY KOOPAUHAT
U 00paTHBII epexo/y

17. Heonpenenennsii  uHTerpai. [lepsooOpaznas.

18. TabnuyHOE MHTETPUPOBAHUE.

19. MHTerpupoBaHme ¢ TOMOIIHIO 3aMEHBI TIEPEMEHHBIX

20. aTerpupoBaHue 1o yacTsim

21. NaTerpupoBaHue pariMoHATbHBIX ()YHKITHIA

22. InTerpupoBaHue TPUTOHOMETPUUYECKUX (QYHKIUN

23. Onpenenennblii uaTerpai. @opmyna Hetorona-Jleitoauma.
24. Pemenue OJ1Y nepBoro nopsiaka u 3agaun Komm i HUX
25. Pemmrenne OJ1Y BTOpOTO MOpsaKa ¥ 3aa4uu Komm it Hux.



26. Pemenue nuneiHbx OZY BTOpOro nopsjaka ¢ mocTOSHHBIMHU KO3 UITMEeHTaMH.
27. Meton Ditnepa pemenus nuddepeHImanbHbIX YPaBHEHHH.

28. Metox bepuymmu. Auddepennunansnoe ypasuenue bepruyim.

29. MeTo HeonpeneeHHbIX KO PHUITUEHTOB.

30. [Ipumenenue Y k pemennto Gpu3ndeckux 3agad

31. ®yHKIIUM MHOTHX MTEPEMEHHBIX.

32. IIpenen u HEMIPEPHIBHOCTD (DYHKIIMKA MHOTHX ITEPEMEHHBIX.

33. IuddepenuupoBanue GyHKIHH MHOTHX TIEPEMECHHBIX.

34. I'eomeTpuuecKue MPUIIOKEHUS PYHKIIUI MHOTUX IEPEMEHHBIX.

35. Boruncnenne 4acTHbIX IPOU3BOIHBIX (DYHKIIMM MHOTUX NEPEMEHHBIX.

36. JlokanbHBIN 3KCTpeMyM (PYHKITH JBYX ITEPEMEHHBIX.

37. HeoOxoaumMoe 1 JOCTaTOYHOE YCIOBUE SKCTpEMyMa (DYHKIIMU JBYX IIEPEMEHHBIX.
38. YcnoBHBIH 3KCTpeMyM (DYHKITUH IBYX TEPEMEHHBIX.

39. Oynknus Jlarpanka GyHKIIUN IBYX TEPEMEHHBIX.

40. UnTerpupoBanne GyHKIUI MHOTUX NepeMeHHbIX. KpuBonuueitnpie naterpainst 1 pona.
41. BoluncieHue KpUBOJIMHEHHBIX HHTErPAIOB IEPBOTO POAA.

42. CBoMCTBa KPUBOJUHEHHBIX HHTETPAIIOB TIEPBOTO POJIA.

43. KpuBoJMHEHHBIE HHTETPAJIbI 2 poja.

44. Teopust pyHKUINH KOMIUIEKCHOTO IepeMeHHOro. KoMmekcHble unca.

45. DnemeHTapHble (PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO.

46. ®opMbl IpeACTaBICHUS KOMIIJIEKCHOT'O YUCIIa.

baHK KOHTpOJILHBIX BOIIPOCOB, 3aJaHWii M HWHBIX MAaTEPHAJIOB, MCIOJIB3YyEMBIX B IpoIecce
OpoIeyp TEKYIIEr0 KOHTPOJsI U IMPOMEXKYTOYHOH AaTTeCTallud HaXOIUTCS B  Y4eOHO-
METOJMYECKOM KOMIUICKCE JUCIUIUIMHBI H/WIM TPEACTABICH B AJIGKTPOHHOW HH(OPMAIMOHHO-
oOpa3zoBatenbHoil cpeae mo URL:http://www.aup.uisi.ru.

3.4 MeToanyeckue MaTepHasbl NPOBeJeHUs] TeKyIIero KOHTPOJISI M NPOMEeXKYTOYHOM
arrecTauuu 00y4arommxcs
IlepeueHp METOIMYECKUX MATEPHAIOB MJI1 IOATOTOBKM K TEKYLIEMY KOHTPOJIO U
IIPOMEKYTOUHOM aTTECTALUU:
1. Mertoanyeckre yka3aHus IO BBINOJHEHHMIO MPAKTUYECKUX paboT MO JUCLHUIUIMHE
«Beicmias marematuka». — URL: http://aup.uisi.ru/ http://aup.uisi.ru/3816837/



http://aup.uisi.ru/3816837/
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