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1. [lepeyeHb KOMNETEHIIMA U HHAUKATOPOB UX JOCTHUKEHUS
I[Tpornecc n3yueHHs JUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUIMX KOMIIETCHIIMNI:

Kon n Kon u HaumeHoBanue
[IpeniecTBytolue 3Tarbl
HauMEHOBaHUE WHMKATOpa TOCTHKEHUS Oran
o (c yka3aHMeM JUCLIUILINH)

KOMIICTEHINH KOMIIETEHIHH

OIIK-1 OIIK-1.1-3Haer pyHIamMeHTaIbHBIC

Criocoben 3aKOHBI IPUPOJIbI U OCHOBHBIE
MCIIONIb30BaTh  |(pU3UYECKHUE MAaTeMaTHUYECKUE
[10JIO’KEHUS, 3aKOHBI U METO/Ibl HAKOIUIEHUS,
3aKOHBI U nepenayn u 00padboTKu
METO/IbI UH(OpPMAITIH
€CTECTBEHHBIX
HayK U OIIK-1.2-YmeeT npuUMEHSIThH
MaTeMaTUKH buznyeckre 3aKOHbI U 1,2

1S peleHus
3agau
WHKCHEPHOMN
e TeNIbHOCTH

MATEMATUYCCKU METOABI JJI51
pELICHHS 33]]a4 TEOPETHYECKOTO U
MPUKJIAIHOTO XapaKTepa

OI1K-1.3-Bnageer HaBpIKaMu
WCII0JIb30BaHMS 3HAHUH (PU3UKH U
MaTeMaTHKU TIPH PEIICHUU

[MPAKTHYCCKUX 3ada4

®opma(bl) MPOMEKYTOUHON aTTECTAllMU MO JUCLMILIMHE: 3Kk3aMeH (1,2 cemectp).

2. HOK333Te.]'ll/l, KPUTEPHUHU U HIKAJbI OHCHUBAHUA KOMIIeTEeHI Uil

2.1 Iloka3areneM OIEHMBAHUS KOMIIETCHLUWH Ha 3Tane uX (OPMHUPOBAHUS NPH H3yUCHHU
JUCLUTUIMHBI SBJISIETCS YPOBEHb MX OCBOCHHSI.

NuaukaTop ocBoeHust

KOMIICTCHIIMH

Iloxa3zaTes oneHUBAHUSA

Kpurepuii oueHuBanus

OIIK 1.1 — 3nars
dbyHIaMEHTATbHBIC
3aKOHBI IPUPOIBI U
OCHOBHbIE (pU3nYEeCcKre
MaTeMaTHYeCKUe 3aKOHbI
¥ METOJIbI HAKOTIICHHS,
nepeaayn u o0paboTKU

uH(popManun

3HaTh: pyHAAMEHTAIbHbIE
3aKOHBI IPUPOIBI U
OCHOBHBIE (pr3HuecKue
MaTeMaTHYeCKHUE 3aKOHBI U
METO/Ibl HAKOIUIEHUS,
nepenayu U 00padboTKU
uH(popMaIu

YMeer NpuMeHATh
¢du3nyeckre 3aKOHbI U
MaTeMaTHYeCKUE METO/IbI
JUISL peLIeHus 3a1a4
TEOPETHUYECKOT0 U
MIPUKIIAJHOTO XapakTepa
Bnanerr HaBeIkaMu
WCIOJIb30BAHUS 3HAHUN
(GU3MKK 1 MaTEMaTUKH TIPU
peLIeHNH MTPAKTUYECKUX
3aja4

JleMOHCTpHpYEeT YBEpEHHbIE 3HaHUS
OIPENEICHUN U TEPMUHOJIOTHYECKOTO
anmnapara, OCHOBHBIX MOHSTH, 3HaeT
METO/BbI, IPOLIETyPHI, CBOMCTBA, IPUBOAUT
GbaxThl, HIeHTUUIUPYET, 1aeT 0030pHOE
OINHCaHNE MAaTEeMaTHIECKUX MOJICIICH.

YMeer aHanmu3upoBaTh,
MHTEPIPETUPOBATH PE3YJIbTATHI,
MPUMCEHATH 3aKOHBI K UCITIOJIB30BAaTh
MaTeMaTUYECKUN anmnapar AJis peleHus
MPAKTUYCCKUX 3aaa4

BrimonaseT anredpanyeckue
peoOpa3oBaHus ISl HATJISTHOTO
MIpeJICTaBICHUsI PE3yJIbTaTOB PACUETOB,
MPOBOAMT MPHUOTMKEHHBIE PacUeThl JIs
OLCHKH JaHHBIX, BbIABIIACT B3aUMOCBA3H,
KJIAaCCU(UITUPYET, MIAHUPYET




MAaTEMATUYCCKHUEC MOACTIN

OIIK 1.2 - YMeTn
OPUMEHSATH (pru3nyecKue
3aKOHBI U
MaTeMaTHYECKUE METOIbI
JUIs peLIeHus 3a1a4
TEOPETUYECKOTO U
HPUKJIAJHOTO XapakTepa

3Hath: pyHAaAMEHTaIbHbBIE
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pu3nUeckue
MaTeMaTHYECKHUE 3aKOHBI U
METO/Ibl HAKOILJICHHUS,
nepeaayu 1 00padoTKH
nHpopmauu

YMeeT NIpuMEeHATh
(u3nueckre 3aKOHbI U
MaTeMaTHYECKUE METO/IbI
JUIS pellieHus 3a1a4
TEOPETUYECKOI0 U
MIPUKJIAIHOTO XapaKTepa
Bnaners HaBbIKaMu
WCIOJIb30BaHUS 3HAHUN
(GU3MKK 1 MaTEMAaTUKU TIPU
pEIIeHUN MTPAKTHYECKUX
3a1a4

JIeMOHCTPHUPYET YBEPEHHbIC 3HAHHS O
JleMOHCTpHpYET YBEpEHHBIE 3HAHUS
OIPEICICHUN 1 TEPMUHOIOTUIECKOTO
arrmapara, OCHOBHBIX HOHHTHﬁ, 3HACT
METO/IbI, MPOIEYPbI, CBOWCTBA, TIPHUBOIMUT
(bakThl, HASHTUPUITIPYET, JacT 0030pHOE
OIMMCAaHNE MATEeMATHYECKUX MOJICIICH.

YMeeT aHanu3upoBarh,
UHTEPIPETUPOBATH PE3YNIbTATHI,
IIPUMEHSATH 3aKOHBI U UCII0Ib30BATh
MaTeMaTUYECKUM anmnapar Juis peleHus
[IPaKTUYECKUX 3a1a4

Bemmonnsier anreOpanyeckue
npeoOpa3oBaHus  JUId  HarJsgHOTO
IPE/ICTaBICHUSI PE3yJbTATOB PACUETOB,
MIPOBOJUT MPHOIMKEHHBIE PAaCUYeThl IS
OLICHKHU JTaHHBIX; BBISIBIISIET
B3aUMOCBS3H, KJIaccu(uIupyer,
IUIAHUPYET MaTeMaTHYeCKUEe MOJICITU

OIIK 1.3 - Bnagets
HaBBIKAMH
HCITOIB30BaHNS 3HAHUH
(GU3UKHA 1 MaTEeMaTUKU
MIpY PELICHUH
MPaKTUYECKUX 3a7a4

3HaTh: pyHIaAMEHTATBHBIC
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pU3nUECKUe
MaTeMaTHYeCKHUE 3aKOHBI U
METObI HAKOIUICHUS,
nepeaadu u 00padoTKU
uHpOpMaIU

YMeeT NpuUMeHAThH
(buzmvecKre 3aK0HbI U
MaTeMaTHYeCKHUEe METO/IbI
IUTSL pEIIeHUs 33124
TEOPETUYECKOT0 U
MPHUKIIAIHOTO XapaKTepa
Brnagers HaBbIKaMu
HCIIOJIb30BAaHNS] 3HAHUUN
(GU3HMKY ¥ MaTeMaTUKU TIPU
pEIIeHIH TPAKTUIECKUX
3aja4

JleMOHCTpHpYyET YBEPCHHBIE 3HAHUS O
JleMOHCTpHpYET YBEPCHHBIC 3HAHUS
OTIpe/ICNICHUH ¥ TEPMUHOJIOTHIECKOTO
arrapara, OCHOBHBIX TIOHSTHIA, 3HACT
METO/IbI, TPOLIEAYPBI, CBOMCTBA, TPUBOIUT
(bakThl, UASHTUPUIUPYET, JaeT 0030pHOE
OTMICAHUE MATEMATHUECKUX MOJICIICH.

YMeer aHanmu3upoBaTh,
MHTEPIPETUPOBATH PE3YJIbTATHI,
MPUMCEHATH 3aKOHBI K UCITOJIB30BaTh
MaTeMaTHUYECKUN anmnapar AJis peleHus
MPAKTUYCCKUX 3aaa4

Brimonnsier anredpandecKue
npeoOpa3oBaHus Ui HArJIAHOTO
NPEJCTAaBICHUS PE3yJIbTaTOB PACUETOB,
MPOBOAUT MPHOIMKEHHBIE PacueThl IS
OLICHKHN JaHHBIX, BBISIBJIACT
B3aMMOCBSI3H, KJIaCCU(PUITUPYET,
TUTAHAPYET MAaTEMaTHYESCKHE MOJICITH

Ikana oueHUBAHUS.

5-0aJJIbHAA IKAJIA

Kpurtepun onenkn

OTIHYHO «5»

TCOPCTUUCCKUC

1. CaMOCTOATENbHO U MPABUJIBHO OTBETUI HA ITOCTABIIEHHBIE
BOIIPOCHI
VYBepeHHO, JOrMYHO, MOCIEI0BATEIBHO U apryMEHTHPOBAHO

9K3aMCHAIITUOHHOT'O ounera.




U3JIaraeT CBOW OTBET. MOXeT OTBETHTh Ha JOMOJHHUTEIbHbIC
BOTIPOCHI.

2. CaMOCTOSITENBHO U MPABUIBHO PELINI BCE IPETIOKEHHBIX
3a7a4d SK3aMEHALMOHHOTO Owmiera. YBEpEeHHO M JIOTHUYHO
OOBSICHACT XOJ| pelIeHHsI, 00OCHOBBIBAs €ro ONpeAeICHUSIMU
U YTBEP)KJCHUSIMH BBICIICH MaTEeMaTHKH.

1. CaMOCTOATENBbHO  OTBETWJI HAa  IOCTaBJICHHBIE
TEOPETHYECKHE BOMPOCHI HK3aMEHAIMOHHOro Owmiera. He
YBEPEHHO OTBEYAET HAa YTOYHSAIONIINE U JOMOJHHUTEIbHbIC
BOIIPOCHI.

2. CaMOCTOSITENIBHO U MPAaBUJIBHO PELLNII JIBE NPEII0KEHHBIE
3a7a4d SK3aMEHALMOHHOTO Owmiera. YBEpEeHHO M JIOTHUYHO
OOBSICHACT XOJ pelIeHHsI, 000CHOBBIBAs €ro ONpeACICHUSIMU
Y YTBEP)KICHUSIMH BBICIICH MaTEeMaTHKU

1. CaMOCTOATENBbHO  OTBETWJI HAa  IOCTaBJICHHBIE
TEOPETHYECKHE BOINPOCH 3K3aMeHalMOHHOro Owmiera. [Ipu
9TOM JomyckaeT omuOku. He yBepeHHO win BooOle He
OTBEYACT Ha YTOYHSIONINE U TOTIOJHUTEIILHBIE BOIIPOCHI.

2. Pemmnt oy M3 IPEUIOKEHHBIX 33/1a4 9K3aMEHAIIMOHHOTO
ounera. [Ipu Hanuyuu OMmMMOOK, MOKET UCTIPABUTH UX 3a CUET
HABOJSIIMX BOINpPOCOB. He yBepeHHO OOBACHIET XOA
peLIeHus 3a/1auu.

1. He pemena 3a1aua 3K3aMeHAIlMOHHOTO OUJIeTa.

2. Pemiena 3ajava, HO HE JaHBl OTBETHI HA TEOPETUYECKUE
BOIPOCHI 9K3aMEHAIIMOHHOTO OHJIeTa.

Xopouio «4»

VY 10BIETBOPUTEIBHO «3%»

HeynoBnerBoputensHo
2»

3. MeToauuecKkue MaTepuaJibl, ONPEeaACTAAIOIINEC MPOUCAYPHI OCHUBAHUSA 110 TUCHUIIJINHE

3.1 B xone peanuzanuu AMCUUIUIMHBI UCHOJNB3YIOTCS ClleAyIolMe (GOpMbl U METOJbl TEKYIIETO
KOHTPOJIS

Tema u/miu pasnen ®opMBI/METOABI TEKYLIET0
KOHTPOJISI yCIeBAeMOCTH

OIIK 1.1 — 3HaTh pyHIaMEeHTaIbHBIE 3aKOHBI IPUPOIbI U OCHOBHBIE (PU3HUECKHE MAaTEMaTUYECKUe
3aKOHBI M METOJ1bl HAaKOIJICHUS, epe/iaud U 00paboTKH HH(pOpMaIMU

Tema 1. BexkropHble npocTpaHCTBa U JIMHEHHAs anredpa JK3aMEH

Tema 2. DneMeHThbl aHAJTUTHUYECKON T€OMETPUHN 9K3aMEeH

Tema 3. BBenenue B MaTeMaTH4ECKHM aHAIN3. [TpakTryeckas paboTa-3ayer,
9K3aMEeH

Tema 4. luddepeHunanbHoe HCUUCIEHUE [TpakTryeckas pabora-3ayer,
9K3aMEeH

Tema 5. UHrerpanbHoe ucuncieHne GyHKIMHA OJHOTO [TpakTnueckas paboTta-3ader,

IIEPEMEHHOTO JK3aMeH

OIIK 1.2 - YMmeTh MPUMCHATDH (I)I/ISI/I‘-ICCKI/IC 3aKOHBI 1 MAaTEMAaTUYICCKHUEC METO/IbI I PCIICHHUA 3a1a1
TCOPCTUUCCKOT'O M IMPUKIAOHOI'O XapaKTepa

Tema 4. luddepeHunanbHoe HCUNUCIEHUE [IpakTuyeckas pabora-3ayer,
9K3aMeH




Tema 5. MHTerpanpHoe ucuucieHne GyHKIUH OJHOTO [TpakTuyeckas pabora-3ayer,

IIEPEMEHHOTO JK3aMEH

Tema 6. OObikHOBeHHBIE MU hepeHIInaIbHbIe YpaBHEHUS [TpakTuyeckas pabora-3ayer,
JK3aMEH

Tema 7. @yHKIIMY HECKOJIBKUX IIEPEMEHHBIX [TpakTyeckas pabora-3ayer,
JK3aMEH

Tema 8. Di1eMEHTHI BEKTOPHOT'O aHAIN3a [TpakTyeckas pabora-3ayer,
JK3aMEH

Tema 9. Teopust pyHKIMN KOMIUIEKCHOTO MTEPEMEHHOTO U JK3aMEH

OoNncpatviOHHOC NCUHUCICHUC

OIIK 1.3 - Biiagets HaBBIKAMHU HCIIOJIb30BAHMS 3HAHUH (PU3UKH U MAaTEMATHKH TP PEILICHUH
IPaKTUYECKUX 3a/1a4

Tewma 4. ludpepeHnraibHOE NCUUCTICHUE [IpakTrueckas paboTa-3a4er,
9K3aMeH

Tema 5. UnTerpanbHOe ucuucieHrue GyHKIUUA OTHOTO [TpakTuueckas paborta-3ayer,

IEPEMEHHOTO 9K3aMeH

Tema 6. OObIkHOBEHHBIE AU PEpEeHIInATbHBIC YPAaBHEHUS [TpakTuueckas pabora-3auer,
9K3aMeH

Tema 7. DyHKINN HECKOIBKHUX EPEMEHHBIX [TpakTuueckas pabora-3ayer,
9K3aMeH

Tema 8. Di1eMEeHTBI BEKTOPHOI'O aHAJIU3a [TpakTuueckas pabora-3ayer,
9K3aMeH

Tema 9. Teopus pyHKIMN KOMIUIEKCHOTO MTEPEMEHHOTO U [TpakTuueckas pabora-3ayer,

OINEpALMOHHOE UCUUCIICHUE 9K3aMeH

3.2. Tunosbie MaTepUaIbl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yYAKO N XCH

OIIK-1 Cnoco6eH ucnoJib30BaTh MOJI0KEHHS, 3AaKOHbBI U METO/Ibl €CTECTBEHHbIX HAYK H
MATeMATHKH JIJIsl pellleHus 32124 UHKeHEPHOM 1esTeIbHOCTH

[TpakTrueckas padota Nell o teme «IIpenen pyHkum, cBoicTBa npeenon. PackpbiTiue
HeolnpeaeneHHocTen. [IepBelil 1 BTOpOil 3aMedaTenbHbIe TPEAECIBLY
1. ens paboThI:

1.1. M3yuuTh noHaTue mpenena (GpyHKIUH, CBOIMCTBA mpeaena GyHKIUN. cocoObl 3aaHus
GyHKIIH.

1.2 OcHOBHBIE CITOCOOBI PACKPBITHS HEOIPEICTICHHOCTEH MpeAenoB (hyHKITHIMA.

1.3 CgoiicTBa MepBOro ¥ BTOPOTO 3aMeUaTEIbHBIX MPECIIOB..

2. IloaroroBka K pabore:

N3yuuTh rnaeel yueoHoro nocobus [1, 2, crp. 132-147], nocesiieHHbIe COOTBETCTBYIOIUM
BOIPOCAM MPAKTUYECKOT0 3aHATHS. M3yunTh COOTBETCTBYIOLINE MaTEPHAIIbI 10 KOHCIIEKTY
JIEKLIUH.

KPATKASA TEOPUA

I Ilpenen dyHKIMK, CBOICTBA IIPENIETIOB

1. Ilycte Qpynkums f (x) olpeieieHa Ha MHOXKecTBe X = {x} , TOTJa:

Yucio A nassiBaercs npedenom Gyuxyuu f (x) npu x — x, (unu ¢ mouxe x,) 1 0003HAYAETCA:




lim f(x)=4,

X—>X,
€CJIH JUIS JH000T0, JaKe CKOJIb YTOJAHO MaJioro uncia & >0, Haiaercs Takoe yucio O >0, yro s
BCEX X # X, YAOBJIECTBOPSIOLUINX YCIOBUIO:

|x —x0| <0,
BBLIIOJTHAETCS HEPABEHCTBO:
‘ f (x) — A‘ <eg.
2. Oynkuus o (x) ( F (x)) Ha3BIBAETCS Heckoneuno manoti (beckoneuno 601bwiol) IpA X — X, ,

€CJlIn

lima(x)=0 (limF(x):oo)‘

XX, X=X,
3. K npocmeiiwum snemenmapHvim GyHKYusM OTHOCATCS:
creneHHast pyHkuust y =Xx";

nokasarenbHas QyHKIus V =a’ ;

norapudmudeckas Gynknus Y =log, x ;

TpUroHoMeTpuueckue GyHKIMH V =SINX, ¥ =COSX  y=tgx, Y =CIgX;

oOpaTHble ~ TPUTOHOMETpMUEeCKMe (yHKIMM )} =arcsinx, y=arccosx, )y=arclgx,
y=arcctg x.

I[TPUMEPHI PEIIIEHWA 3AJAY

[TPUMEP 1
3x° =2
Haiitu 3Hauenue npenena GpyHkuuu YV = T , TIpu x—>2.
X
PEHIEHUE:
3x° =2

Pemenne cBOIUTCS K BBIUUCIICHUIO MpEeNa lim
=2 x 43

[TpuMeHnM K 3aJlaHHOMY Ipefieny TeopeMy o npeaenax (1.8.):

32— lim(3x*-2)

r — x—2
-2 x+3 1im(x+3)
x—2
. 2 .
Kaxnprii u3 npenenon 115)121(3)6 - 2) ; }E}zl (X + 3) SIBJIIETCSL TIPEAEIIOM OT 3JIEMEHTAPHOU
X

¢yHkuuu (ctenenHoi). Mx 3HaueHus HaiaeM mo (opmylie, HEMOCPEACTBEHHO MOJCTABIAS B
BbIpa)KEHUE KaXKA0M U3 QyHKLUI BMECTO IEPEMEHHOH X ee MpeiebHOe 3HaYeHUe X, = 2, TOrja:

32 Im(3x7-2) 349 g0
lim =2 = =—=2
-2 x+43 11m(x+3) 2+3 5

x—2

N3 BbIYMCIIEHNIT BUIHO, YTO YUCIUTEND MOJTYYEHHOTO BRIpAXKEHUS cTpemMuTcesd K 10, 3HamMeHarenb —
K 5, a mpelnen X OTHOIICHHWS CTPEMHTCS K 2, CIEJOBATENIbHO YHUCIO 2 SIBISETCA IMPEAEIOM
3aJJaHHON (PYHKIUM ITpH X —> 2.

[TPUMEP 2



2_4
lim——

i . 1m
Haiitu 3na4uenue npenena: 2 8

PEINEHMUE:

1. HeHOCpeI[CTBeHHaH IIOACTAaHOBKA IIPCACIBHOIO 3HAYCHHA apryMCHTa X, =2 MNpUBOAUT K
0 lim(x*—4)=0 y lim(x’-8)=0

HEOIIPEACIIEHHOCTU TUIIa —, TaK KakK 1H21 X — =V mu 1II21 X =V . B 3ToM ¥ 110A00HBIX
o x—> X—>

CIIy4asix HeJlb3sl BOCIIOJIb30BaThCs Teopemoit o npeaenax (1.6.) - (1.8.), oqHako HemocpeCTBEHHAs
MOJICTAHOBKA HEOOXO IMMa JIJIsl OIIPEICIICHHS] TUTIA HEOTIPEICIICHHOCTH.

o
2. Packpoem HeompeneaeHHOCTh —, IYTeM COKpallleHus IpoOM HAa  MHOXHTEIh (x—2),
o

CO3JAIONIMK HeompeaeneHHocTh (cM. m.4.1.). 3areM cHOBa NIPOBEpUM 3HAYCHHE Ipeielia
HENOCPEICTBEHHOH MOJCTaHOBKON X, = 2:
(x+2) 242 1

2 _ +2
im™ =% [ 2 )= tim M(X ) — lim _ _1

=2y -8 \o X%M(x%zxw) 2 (X +2x+4) 44444 3

11 PackpbITHe HeopeaeIeHHOCTEN

ITpenen snemenTapHO (PyHKIMH B TOUKE €€ ONPENECNICHHS X, PABEH YaCTHOMY 3HAUCHHIO
(GYHKIIUM B 3TOM TOUKeE:

lim (x)zf(xo),

XX
B oGmiem ciiyuae pyHkius f (x) MOJKET OBITh M HE OIpEe/IeSIeHa B TOUKE X,, T.€. X, € X .

[Ipenen nocrosauHo# BennunHbl C paBeH caMoi ocTostHHOU C:

ImC=C

X=X,
Hapymenue orpanuueHuii, HakjIaJblBaéMbIX Ha (QYHKIUU IPH BBIYUCICHUM HUX IPEJENOB,
MPUBOJUT K HeonpeoereHHOCmaM BUAA:

5} () o o 0

DJeMEeHTapHBIMU npuemMamu packpblimus HeonpeoeieHHoCcmel SBISIIOTCA:

- COKpaIlleHue MHOXHUTEIS, CO3/Ial0ILEro HEONpeAeIeHHOCTb;

- TIEPEeBO/] UPPALMOHATIBHOCTH U3 YUCIUTENS B 3HAMEHaTelNb (WM HAa000pOT) MyTEM  YMHOXKEHMS
Ha COIPSDKEHHOE BBIPAXKEHUE U YUCIIUTENS, U 3HAMEHATeN sl 1po0u;

- JIefleHUe YHUCIUTENs M 3HaMEHaTels Ha OJHY U Ty ke (DyHKIHMIO aprymMeHTa (4acTo CTapIIyio
CTENEHHYIO (DYHKIIMIO apryMeHTa);

- IPUMEHEHHE YKBUBATIEHTHBIX OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX;

- ucnosib3oBanue I u Il 3aMeyarenbHbIX MPEIEIOB.

3ameuanue: ucronp3oBaHue npuemMoB 4.4* u 4.5* Gyner paccMOTpEHO B TeMe 2.

Teopema o npedenax.
[Mycts dyHKIMEH [ (x) u g(x) OIIpe/IeTIEHbl B HEKOTOPOH OKPECTHOCTH TOUKU X,, KPOME, OBbITh

MOJKET, CAMOM TOYKHU X, , U ll_gl S (x ) =4 , lim (x ) = B . Torna:
0

X—>Xg

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

X=X,



lim (£ (x)-g(x))=4B ;
}g{ql) Jgfgi; =§ , ecmu B#0;
fim [ £(x) " = lim £ (x)"55)

[MTPUMEPHI PEIIEHUA 3AIAY

ITPUMEP 1
J3+x -2
Haiitn 3Hauenue npezaena: lim——.
x—1 x—1
PEIIEHUE:

1. HOIICTaHOBKa NpeACIbHOTO 3HAYCHUS apryMCHTA X, =1 cHoBa IIPHUBOJUT K HCONPECACICHHOCTHU

o
tuna —. Opnako B oriauume or [lpumepa 2 31mech HeENmb3si cpa3y COKpPATUTh YHUCIHUTENb H
o

3HaMeHaTelb JpoOr Ha MHOKUTEIb (x - 1) , CO3JIAIOIIUHI 3Ty HEOIPEIEICHHOCTD.
2. Jns pacKpbITUST HEOMPEIEeNIEHHOCTH IPEABAPUTEIBHO NpeoldpasyeM (QYHKIHIO, yYMHOXHB

YHUCJIIMTCIIb U 3HAMCHATCIIb ,I[pO6I/I Ha (\/3+x +2) - BBIPAXXCHHC, COIIPAKCHHOC YHCIUTCIIO, TEM

CaMBbIM IICPEBCACM UPPATUOHAIBHOCTb U3 YUCIUTCIIS B 3HaMeHaTeHL).

Hm\/3+x—2_(2)_1im\/3+x—2.»\/3+x+2_lim x—1 B
Sxml o) o aml Brae2 o (x-1)(VBrx+2)

3. CokpatuB 1po0b Ha (x—l), pacKkpbIBaeM HEONPEIETIEHHOCTh. 3aTeM HaXOUM 3HaYeHue mpejiesia

HEMOCPEICTBEHHOM MOJICTAHOBKOM X, =1.

x=1 1

=lim =lm———=—

. M(\/%x +2) L B3+x+2 47
[MTPUMEP 2

lim 12x° +5x-2
Hatitu 3Hauenune npenena:
ped oo —4x’+7
PEHIEHUE:
1. [ToacTanoBKa MpeAeIbHOTO 3HAYSHUST apryMEHTa IPUBOIUT K HEONIPECIICHHOCTH TUTIA 2,
o0

KOTOpasi pacKpbIBaeTcs MyTeM JIeJICHUs YUCIUTENS U 3HAMEHATeNsl HICXO/IHOM IpoOu Ha OHY U Ty
*e (PyHKIMIO apryMeHTa.
2. [1ns packpbITUSl JAHHOM HEOIpeleIeHHOCTH pa3/eIMM YUCIUTENb U 3HAMEHATelb Ha CTapIIyIo

CTENeHb apryMeHTa, T.e. Ha (GyHkmmio x°. Tak kak npu x —>oo ciaraemeie 5/x°, 2/x° u 7/x°
SBJISIFOTCS. OECKOHEUHO MaJbIMHU, TO B PE3YyJIbTAaTe MOyYaeM:

. 12X +5x-2 (oo : 12+5/)€2—2/x3 12+0+0
lim——————= = lim = =-3
w0 —4x” +77 s> —447/x —4+o0

o0



ITPUMEP 3

1 3" +100
i : m-———
Haittu 3Hauenue npenena: o 32|
PEIIIEHUE:
o0
1. [ToncTanoBKa MpeAeIbHOrO ApryMEHTa CHOBA IPUBOAUT K HEONPEIEICHHOCTH TUIIA — .
o0

2. Paznenum uucnuTens v 3HAMEHATe b Ha PyHKIHIO 3, B pe3yibTaTe MoydaeM:

3 +100:(£) 141003 (ljzo

X—>00 32x_1 00 x—o 3 1/3x o0

IIOCKOJIBKY IIPH X —> 00 CJlaraeMble 100/ 3 mu 1/ 3" ABIAOTCS OECKOHEYHO MAJIBIMH, TO (YHKIHS B

>

3HaMeHarese 3° Mpu X —» 00 0CTAETCsI OECKOHEYHO OOJIBIIION.

Heonpenenennoctn  Tuma (oo—oo) u (o-oo) MPEABAPUTEIILHO  CBOJATCA K

HEOIPEIETIEHHOCTSM THIIA (%j WA (zj , OCHOBHBIE CIIOCOOBI PACKPBITHS KOTOPBIX PACCMOTPEHBI
BBIIIIE.

I[TPUMEP 4

Haiitu 3HaueHue mnpeena: hm( x(x+ a) - x) .

PEIIIEHUE: o

1. IToxpcTanoBka MMpEeaACIIbHOTO apTryMCHTA NPHUBOJUT K HEOIIPECACIICHHOCTH THUIIA 00 — 00,

2. YMHOXHUM U pa3aciiuM BbIPa)KCHHC B CKOOKax Ha COIIPAKECHHOC CMY: ( x(x+a) +X) . Takum

o
00pa3oM, HEoNpeAeNeHHOCTh THIa (oo—oo) npeodpa3yercss B HEONPEIEIEHHOCTb (—j, KOTOpast
o

PACKPBIBACTCA, B JAHHOM CJiy4dac, ACJTICHUCM YUCIIUTECIA U 3BHAMCHATCIIA I[pO6I/I Ha MHOXXHTCJIb X :

i (7)) (o) =i ) T i

i /+ax—/:(gj:1. af i a _a _a
xlgol\/x2+ax+x xlg} (./l+a/x+1) xll}ol\/l+a/x+1 1+1 2

IT ITepBblii 1 BTOPOY 3aMeYaTEIIbHBIE TIPEIEIIBI

1. I 3ameuamenvusiii npeder:
. sina(x)
lIm———==1
-0 ( x) >
rae o (x) - 6eckoHeuHo Manas GyHkus mpu x —> 0.

YaCTO BCTPECYAKOTCA CICAYIOIUE €TI0 pa3HOBHUJIHOCTH:

i t
m S fim—" =1, imZEE=1, lim

-0 px x=0 gin 7nx x>0 x x—=0 X

arctg x

=1 urn

1l 3ameuamenvuwlil npeoen:



1

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

a(x)-0 ’

4JaCTO BCTPCHAIOTCA CIICAYIOIUC €TO Pa3HOBUAHOCTHU!

! (Y :
lim(1+x)r =e; lim(1+kx))1€:ek; lim|1+—| =e. lim(l+k) =e

x—0 x—0 X—>© X ’ X—>00 X

2. JIse pynkuuu a(x) u ﬂ(x), OJIHOBPEMEHHO CTPEMSIIHUECS K HYJII0 I OECKOHEYHOCTH MpPH

X —>X,, Ha3bIBAOTCA OJOKBUBAJICHTHBIMU U 0003HaYar0TCsA (24 (.X) ~ ﬂ(.X) , CCIIH:

. a(x)
| =1
=4 B (x)

[Ipenen oTHOmEHHUA OECKOHEYHO MaibIX (O€CKOHEYHO OONbIINX) (YHKUMH HE W3MEHUTCS, €CIU
KKJIyI0 U3 HUX 3aMCHUTh YKBUBAJICHTHON el (DyHKIIHEH, T.€.:

a(x) . o(x)

Iim = lim

X=X, ﬂ(X) X=X, 181 (X) ’

Ipumepovl HeKOMOPBIX IKBUBANEHMHBIX DYHKYULL:

sinx~x, npu x —0 (1+x) ~1+nx, mpu x —0
Igx~x, mpu x —0 m~1+%x, mpu x —>0
cosx~1—%x2, npu x =0 In(1+x)~x, mpu x =0
chx~1+lx2, npu x —0 a*~l+xna, mpu x —0
shx~x, npu x =0 e ~1+x, npu x —0

3. [Ipu HaXOXKIEHUHU TIPEIETIOB BUIA

lim[ £ (x)]" =c

X—>X,

cleyeT UMEeTh B BUAY, UTO:
3.1. eciu CyIIECTBYIOT KOHEUHBIE ITPENEIBI

lim f(x)=4 y limg(x)=B, 1 C=A4",

X=X

3.2. ecn lim f (X) =A#1 y limg (x) = 00, TO BOIPOC O HAXOXKIECHUH TIPEENa) PEUIacTCs

X=X X=Xy

HCMMOCPCACTBCHHO,

3.3. ecom lIm f(x) =1y lim (x) =1 O 10 pmeer MecTO HEONPEAEIEHHOCT THIIA (1“’),
XX, XX,

KOTOpasi packpbiBaeTcsi ¢ momoiipio [l 3amedarenbHOro mpenena. B Takux ciydasx Mmojiararor
f(x) =1+ a(x) , TIIe a(x) — 0 pu x — x, U, cIeqOBaTEIHHO,
. L a(x)-g(x) hm (a(x)g(x))
C = lim [l+a(x)}a(X) =g

X—>Xg

rae e~ 2,718.... —gucno Diinepa.



4. Ecii cymiecTByet u momoxutenen 1im f (X ) , TO:
X=X,

}Ln;l[ln f(x)]= 1n[gg f(x)}

I[TPUMEPDHI PEIIEHWA 3AMAY

[TPUMEP 1
3 . sinSx
Haiitu 3HaueHKeE npe/ena: Iim
x—0 X
PEHIEHUE:

o
1. TloacraHoBKa mpelenbHOro aprymeHTa x, =0 @PUBOOUT K HEONPEICICHHOCTU [—j,
o

CJICOO0BATCIIbHO, B JaHHOM HPCACJIC MOKHO BBIICIUTD I 3ameuaTenbHbBIH npeaci

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

sin5x 5-sin5x . sin5x
=5. =5.1=5.
lim™ <[ tim ™5 - lim
I 3[L\4€'~l[lm€,'lebllz
npeonen
ITPUMEP 2
. sin3x
Haiitu 3HaYeHue npeena: lim— .
xor X ﬂ
PEIIIEHUE:

1. HermocpencrBeHHasi IO ACTaHOBKA IIPEEIBHOIO apryMEHTa MPUBOAUT K HEONIPEAEICHHOCTH TUIIA

o
—. Jlns ee packpbITUsl BBEJEM HOBYIO NIEPEMEHHYIO ¢ =X — 77 . YuuThiBas, uto t >0 u x=t+r,
o

HOJTy4aeM:
t=x—rx . . .
i sindx | S50 |=1; sin (37 +37) i sin3¢-cos37 +cos 3t -sin37w
m -7 m t-(1+27) m t-(1+27)
xX=t+r
-1 —sin 3¢ 1i —sin3¢-3 i sin 3¢ 1i 3 _1.1__1
N (r2r) Moy S M ™ 0 ™ 2
[TPUMEP 3
_ (1 —e_zx)(cos(3x) —1)
Haiitu 3HaYeHue npesiena: Iim 5 .
1550 xX-1g°x
PEIIEHME:
1. YauTsiBasi GopMyIbl SKBUBAJICHTHBIX TIpH X — 0 GyHKIMIH, HAXOIMM, YTO:
(l—e‘z")~—2x; cos(3x)—l~%(3x)2 = zxz tg’ x~x’

2. 3ameHsis B ipezienie 0€CKOHEYHO Malble (PYHKIIMH UX 3KBUBAJICHTAMHU, IIOJIYYaeM:



9
o _ -2x-—x
hm(l e )(cos(3x) l)z[g):hm 2 __ g
x>0 x~tg2x o 0 XX
[TPUMEP 4
} sin 2x
Haiitu 3Hauenue npezgena: llm( j
x—0
PEHIEHUE:

. sin2x e sin2x
L. im . =]lim

x—0 x—0

jhm(lﬂ)

2. YuurbiBas (opMyIly epBOTrO 3aMeYaTeIbHOrO Mpeesa, MoIydaeMm:

. sin2x sin2x .
x—0 x—0 x—=0
IToaromy:
. sin2x )" 1
lim =2 =2.
x—0 X
ITPUMEP 5
Haiitu 3HaYeHHUE mIpesena: 11 x+]
peaeina: 1M 5
PEINIEHUE:
1_ x+1 lx_l, x+1 lxigl(lix)
iml o) =timl 5
x+1 o .o 1+lx 1 .
2 = = — n 1_ X)=—
lim3 (oj limy 7 =3 lim(1=)
[TosTomy
. x+1 )7 1"
= — = 200 =00,
1}5}}[2“1) ([2) J )
ITPUMEP 6
5 x—1
Haiiti 3Ha4ueHue npejaena: hm( J
o \X+1
PEIIIEHUE:
lim(-)
x—1 x—1
1. = =(I"
lggl[ +J l}gl[m) )

2. JIns pacKpbITHS HEOIIPEAEIEHHOCTH TpeoOpa3yeM BbhIpaKeHHEe B CKOOKax K BUAy 1+ a(x) :

x—1 x+1-2 -2
= =1+ —.
x+1 x+1 (x+1j

noJjry4yacm:




llﬂ?(i_:j . :(lw)zlxifwn{l{x_—iﬂ o

—2(x—1)

x+1 hm

li 1+( -2 j 2|7 lim
= _— =—e
}gl x+1

11 3ameuamenvublii npeden

ITPUMEP 7
Haiitu 3Ha4eHue mpeaena: Iim

X—>0 X
PEIIEHUE:

X—>0 X—>0

x+1 -2(x-1)

ln(1+x)

W2

1im@=(§j=1im{i-1n(1+x)}:1im {ln(l+x)i}:ln[liig(l+x)i}zlne:l .

11 3ameuamenvHbiil
npeoen

SAJAHWA U CAMOCTOATEJIBHOI'O BBIITOJIHEHM A

I Haiitu 3HaueHus CleayonuX MpeieoB:

3 3
X —a

1. 1
1}51 3x? —3ax+5x-5a

I Haiitn 3HaueHHs CleayoIUX IPEACIIOB:
X =3x+2

1. lglllx“—4x+3

fx -1

L mesT

L 243x —dxx
lim—— -
5. X—0 X
. X +2
lim| =~
7. X—>0 X

IIT HaiiTv 3HaueHus CIeNyIONMX MPEaeioB:
. L TTX
sin’ 5
L lim——==:
X

x—0

1. x2=5x+6
}glxz—Sx+15

1. 1+x* -1

1m

2. x—0 x2+16—4
li 342

4. ,g£14x2 +x+1

Ux? +x+1

lim

6. 1o x+1
1im|:x(\/x2 +1 —x)}
8. X—®©

hm(l—x)-tg% 3aMeHa x—1=¢;

x—1



(98]

9]

=

o

(98] N —

oW

2x%-1 4x%+3

l. 5x2 +3 x-3 ' 4 1 ( 1+2x '
M (s im0
3 2 (4x+1 ) 2x% —6x+1
. X+ x(3x+2 5x 1-2x
; 6. ;
1}1101( 2 ] 131}3(5 ) |
lggl[ln(2x+l)—ln(x+2)]; 8. hm{lnxﬂn smlj ;
x—0 X
1 1+x
: “In,—= |; 10. hm(n lncos—]
1}1:)]01 x l_x n—0

3.3 Tunosbie MaTepuabl I NPOBEACHUS MPOMEKYTOYHON aTTECTALNH 00y4AIOIINXCS
IlepedyeHs BOIPOCOB Il DK3aMEHOB:
Onpenenurens MaTpulpl. CBOICTBA onpeaenuTelis. Beiuncnenue onpenenurenei
Acumnrotsl QyHkuun. VccnemnoBanue GyHKIMH € ITOMOIIBIO acHMNOTOT. O0mas cxema
uccieoBaHus PyHKIIMH
JInnelinble onepanuy HaJ MaTpULIAMHU
[TonsiTHe MaTpuLbl. Y MHOXKEHUE MATPULbl HA YUCIIO, CIIOKEHNUE U YMHOKEHHE MATPULL,
omepalus TPaHCIIOHUPOBAHUS
MeTtoabl pelieHns CUCTEM JIMHEWHBIX YpaBHEHUU: MeTo ['aycca
IIpenein mocie10BaTeIbHOCTH - ONIPEACIICHUE, TEOMETPUYECKUM CMBICIT
CniocoObI 3a1aHus IPSIMON HA TIIOCKOCTU: ypaBHEHUE PSIMOH, MPOXOASIIEH yepe3 JaHHYIO
TOYKY B JJAHHOM HAIpPaBJICHUHU, yPaBHECHUE MPSIMOM, TPOXOISIICH uepe3 J1Be TOUKU
[Tpupamnienue aprymenTa GyHKIUU U TpupanieHue (GpyHKIUU. Y CIOBUS HEMPEPHIBHOCTH
(GYHKINHU B TOUKE U Ha TPOMEKyTKe (a; b). [loHsaTHE OAHOCTOPOHHETO Tpeena.
[TonsiTre 6eckoHeuHo Mamnoii GpyHkuuu, ee cBoicTBa. [loHsATHE OecCKOHEUHO OOMBINOM
BEJINYMHEI, ee cBolicTBa. CBsI3b OECKOHEYHO OOJIBIINX U OECKOHEUYHO MAaJIbIX BEIMYNH

10. O6mas cxema jgorapupmMuueckoro JuQQpepeHIMpoBaHUS CIOKHBIX (YHKIHIA.

11.

HuddepennrpoBanrie HEIBHBIX (PYHKINM.
['nnep6ona, ee KAHOHMYECKOE YpaBHEHUE. XapaKTePUCTUKU TUIIEPOOIIbI

12. Cnoco0bl 3a1aHus PSMOI Ha MIIOCKOCTH: 00IIee ypaBHEHNE IPSIMOM, YpaBHEHHE MPSAMOI ¢

13.

YIJI0BBIM KO3 PHUIIHEHTOM
CkansipHOE MTPOU3BEACHUE B IEKAPTOBBIX KOOPAMHATAX

14. BexTopHO€E NpOU3BEACHNE B JEKAPTOBBIX KOOPAUHATAX.
15. ®ynkuus o1HOM nepeMeHHON, OCHOBHBIE OHATHA. O01ne cBoiicTBa GyHKIMNA. CriocoOb

3aJaHus QYHKIMH.

16. I'paduk pyHKIMHN B pa3Nu4HbIX cucTeMax kKoopAauHar. [IpsimoyronbHas (nexapToBa) u

NoJIIpHasi cUcTeMbl KoopauHaT. [lepexon U3 noisipHON B 1EKapTOBYIO CUCTEMY KOOPAMHAT
1 00paTHBI epexon

17. HeonpeneneHHbIi unTerpai. [lepsooOpazHasi.
18. TabnuuHOE MHTErPUPOBAHUE.

19. MaTerpupoBanue ¢ NOMOLIbIO 3aMEHBI IEPEMEHHBIX
20. HTErprpOBaHUE 10 YACTIM

21.

WHTerpupoBaHue palMoOHAIbHBIX (QYHKIHIA

22. InTterpupoBaHue TPUTOHOMETPUUECKUX (PYHKIUI

23.

Onpenenennblii uaterpan. @opmyna Hetotona-Jleitbuuna.

24. Pemenue OJ1Y nepBoro nopsiaka u 3amaaun Ko aiis HuUX
25. Pemienne OZY Broporo nopsaka u 3agauu Kommu a1 Hux.



26. Pemenue muHeitabx OJ1Y BTOpOTO MOpsika ¢ MOCTOSHHBIMU KOA(hPHUITEHTaMH.
27. Metogp Diinepa pemienus 1udepeHInalbHbIX YPaBHEHHH.

28. Meton bepnymm. {uddepenunansaoe ypaBHeHue bepaysim.

29. MeTtoa HeonpeIeICHHBIX KO (UITUESHTOB.

30. ITpumenenue 1Y K pemeHuro GU3MIECKUX 3a71a49

31. ®yHKUIMU MHOTHX [IEPEMEHHBIX.

32. Ilpenen u HEMPEPHIBHOCTD (PYHKIIMK MHOTUX [I€PEMEHHBIX.

33. JuddepennupoBanue GyHKIMH MHOTHX TIEPEMEHHBIX.

34. I'eoMeTprveCcKre MPIIIOKEHUS (DYHKIIMI MHOTHUX TICPEMECHHBIX.

35. Beruuciienre 4acTHBIX IPOU3BOIHBIX (PDYHKIIMM MHOTHUX TIEPEMEHHBIX.

36. JIokayIbHBIN SKCTpEeMyM (YHKIIMH JIBYX TIEPEMCHHBIX.

37. Heo6xoanMMoe U 10CTaTOYHOE YCIOBUE SKCTpeMyMa (DYHKIHH JBYX ITEPEMEHHBIX.
38. YcioBHBIN SKCTpeMyM (YHKIMH IBYX IEPEMECHHBIX.

39. ®ynkuus Jlarpanka GyHKINU IBYX EPEMEHHBIX.

40. UarerpupoBanue GyHKIIMA MHOTHX ITepeMeHHbIX. KprBoiMHelHbIe HHTErpajbl 1 poja.
41. BeruucieHue KpuBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO POAA.

42. CBOICTBA KPUBOJMHEHHBIX UHTETPAJIOB [IEPBOTO POJIA.

43. KpuBoJinHEHbIE HHTETPAJIbI 2 poAa.

44. Teopust PyHKIIHI KOMIIJIEKCHOTO NepeMeHHOro. KomruiekcHble uncina.

45. DnemeHTapHbIe (HYHKIIUH KOMIUIEKCHOTO TIEPEMEHHOTO.

46. ®opMbI IPEICTABICHHUS KOMITJIEKCHOTO YHUCIIA.

baHK KOHTpOJILHBIX BOIIPOCOB, 3aJaHHil M WHBIX MaTEPHAJOB, MCIOJb3YyEMBIX B IpoOIEcCe
Oporenyp TEKYIIero KOHTPOJII W IPOMEXKYTOYHOW aTTeCTallMd HaXOJUTCS B  y4eOHO-
METOJAMYECKOM KOMIUICKCE JUCIUIUIMHBI W/WIM TPEACTABICH B 3JICKTPOHHOW WH(OPMAIMOHHO-
oOpa3zoBatenbHoil cpeae mo URIL:http://www.aup.uisi.ru.

3.4 MeToanyecKkue MaTepuaJibl NMPOBeIeHUs TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOI

arrecTauu 00y4arIMXCH

[lepeyeHp METOAMYECKMX MATEPHAJIOB JUIA MOJITOTOBKH K TEKYIIEMY KOHTPOIIO W
POMEKYTOUHON aTTeCTalUuU:
MeTtoanyeckie yKa3aHHs 110 BBHIMOJHEHUIO MPAaKTUYECKHX padoT mo aucuuiuimHe «Bwicmmas
maremaTHka». — URL: http://aup.uisi.ru/ http://aup.uisi.ru/3816837/



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

