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1. Ien ocBOEHMS TUCHMIIJIMHBI

[lensiMM OCBOEHHMS JAWCHMIUIMHBI (MOIYNs) MaTeMaTWYeCKUH aHamU3 SBISIIOTCS HM3y4YeHHE
CTYZICHTAaMH OCHOBHBIX KOHIICTIIIUI ¥ METOJI0OB MaTEMAaTUYECKOTO U €r0 MPUIOKECHUHN JJIsl PEeLIeHHUs
NPUKIAIHBIX 337a4. B mporecce n3ydeHus Kypca CTyJeHThI 3HAKOMATCS C TAKUMH TOHSATHSAMH KaK
npezieNl MOCIeOBAaTeIbHOCTH, Mpenen (QYHKUWH, HPOU3BOAHAS, HEONPENCICHHBI HHTETpal,
OIIpEJICTICHHBI MHTErpajl, HeCOOCTBCHHBIE WHTErpalibl, MHTEIPajbl, 3aBHCAILINE OT Iapamerpa,
CBOWCTBA HEMPEPBHIBHBIX U AU PepeHnnpyemMbIx (yHKINN, YUCIOBbIE U (PYHKIMOHAIBHBIE PSIHI,
NPUIOKEHNST MATEMaTHYECKOTr0 aHAJIN3a B IPYTHX pa3zeiax MaTeMaTHKH U B APYTUX HayKax.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

I[I/ICL[I/IHJII/IHa «MaTeMaTUUECKUU aHaJIUu3» HU3Yy4aCTCA Ha MPOTSIKCHUU ICPBBIX TPEX CEMECTPOB U
OTHOCHUTCSI K 00s3aTesIbHOIl YacTu 00pa3oBaTelbHOM MporpamMmbl. 3HAHMS, IOJYYEHHBIE MpU
U3y4eHHH Kypca HEOOXOAWMBI IS M3YYEHHUS TaKuX JUCLHUIUIMH Kak JuddepeHiraibHble
ypaBHEHHUS, TEOPHUS PYHKIMI KOMILJIEKCHOM MEPEMEHHOM, TEOpHs BEPOSITHOCTEH U MaTeMaTH4ecKas
CTaTUCTHKA , TeOpUs HHPOPMALIUU H JP.

3. Ilmanupyemble pe3yJbTaThl 00y4eHHs MO AUCHUILIMHE, COOTHECEHHBbIE C TUIAHNPYEMbIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponecc n3yueHust JUCUUIUIMHBI HAIPaBJieH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOpereHus cienyrolux 3HaHuH, yMEHUI, HABBIKOB U
(w1n) ombITa NEATEITBHOCTH:

®opMupyemasi Nuaukarop 10CTHKECHUSA Ilepeyennb
KOMIIeTEeHIUSI KOMIIETEHLIUH IUIAHNPYEeMBbIX Pe3yJbTATOB 00y4eHus!
(kox M popMyJIHpPOBKA) (kox u hopMyJIHPOBKA)

Oo6menpodgeccnoHaJbHbIe KOMIETEHIHH

3HaTh:
- OCHOBHBIE ITOHATHS MAaTEMaTHYECKOTO
aHaJIN3a,
- OCHOBHBIE TEOPEMBI MATEMATHIECKOTO
OIIK-3 aHajau3a.
CnocobOeH Ha
OCHOBaHUH YMeTs:
COBOKYITHOCTH M-OMK-3 2 - pelIaTh TUIOBbIE 337a9H (BBIYUCICHUE
MaTeMaTHYECKHUX — MIpeJIeIOB, BEIUMCICHUE HHTErPaioB, U
OcymiecTBisieT :
METOJIOB Ip.);
pa3pabaThIBaTh, TIOCTAHOBKY 3a1a"IH, - peliaTh ¢ MOMOIIBbIO METO/IOB

BbIOMpaeT crocol ee

000CHOBBIBATh U MAaTEMaTUYCCKOIo aHaJIM3a NPUKIIaAHbIC

peaTn30BhIBAThH PeIIeHHA 3a71au¥ (BBIUMCIICHUE TJIOMIAJICH,
MPOIIETYPBI PEIICHUS 00BEMOB, OTHICKAHUE IKCTPEMYMOB

3a7a4 (GYHKIIUU OJJHON M MHOTHX TIEPEMEHHBIX H
npodeccnoHanbHOM T.J.).

JACATCIIBHOCTH.




KPUTHYCCKUI aHaIN3
pOOJIEMHBIX CUTYalui

CTpaTEruIo JICMCTBHIA.

HpHJ’IO)KCHHfI, HUMCCT
MpEaACTaBJIICHHUA O

Ha OCHOBE CHCTeMHoro | Cremnduke
oAX0/a, UH(OPMAIIMOHHO-
BBIPaOaTHIBATH AHATUTUYECKOU PabOTHI

B ATHX 00J1acTIAX

3HaTEk:

- BOBMOXXHOCTH NPUMCHCHUS MCTOZL0B
MaTEMAaTUYCCKOr'o aHaJIn3a IJI pCIICHUA

U-VK-1 4 MPUKJIAIHBIX 33]1a4.
VE-1 OO0nazaeT OCHOBHBIMU
) 3HAHUSAMU B 00J1aCTU .
Cnocoben YMeTs:
MaTEMaTUKU U ee -
OCYIIECTIIATS UHTEPIPETHPOBATDH PELICHUS

MaTeMaTUYeCKHX 3a/1a4 B TEPMUHAX
paccMaTpuBaeMoii peAMeTHO 001acTu.

4. O0beM, CTPYKTYpa U coJep:kaHHe TUCHUTLINHBI

OO01mast TpyA0eMKOCTh JUCIUTLUINHBI cocTaBiseT 15 3auernbix equami, 540 akay. yaca.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr0
n/n AUCHUATLTMHBI, BKJII0YAsi CAMOCTOSITETLHYIO KOHTPOJIS YCIIEBAEMOCTH
HX cojiepKaHue padoTy CTY/IeHTOB,
H UX TPYAOEMKOCTH DopmMa NPOMEKYTOIHOM
(B aKajeMIYeCKHX Yacax) aTTecTaluu
e
& KonrtakTnas pa6ora (no cemecmpam)
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1 cemectp
KonTpomnbHbie paboThl
1 |Teopus i JIOB 12 | 12 3 9
€op peaciio Nol,Ne2 No3
2 |HenpepbIBHOCTb (PYHKITHH 12 | 12 3 9
3 [lIpowsBomHas GpyHKIHH 12 | 12 3 9
Hccnenoanue GpyHKIMiA ¢ KonTponbHas pabota
4 12 | 12 3 9
TTOMOIIBIO TPOU3BOTHBIX Ne 4
2 1051335
180 | 48 | 48 14 10,5 69,5 DK3aMeH
Bcero 3a cemectp
2 ceMecTp
Heonpenenenuslii KontponbHas pabora
5 peit 16 | 16 4 24 P P
MHTErpa Ne 5
. KontponbHas pabora
6 |OnpeneneHHbIN HHTETPA. 16 | 16 4 24 p No 6 p




Yucnoselie u 16 | 16 4 24 KontponbHbIie paboThI

(YHKIMOHATIBHBIE PSIBI Ne 7, Ne 8, Ne 9
2 1051335

216 | 48 | 48 14 | 0,5 |105,5 OK3aMeH
Bcero 3a cemectp
3 cemecTp
Ipoctpancteo R" n QpyHKIMH
MHOTHX IIEPEMEHHBIX 16 ) 10 2 |11 8
HuddepenunansHoe
UcuKcieHne QyHKIUI 16 | 10 2 |11 8 Konrponsnas pabora

Ne 10

MHOT'UX IEPEMEHHBIX

MHTerpanbHoe HCUUCIEHNE
KonTtposnbHbIe pabOTHI

10 |pyHKumii MHOTHX 16 | 12 2 | 12 8 Ne 11, Ne12
IIEPEMEHHBIX
2 1051335
144 | 48 | 32 6 |05]| 575 OK3aMeH

Bcero 3a CeMECTP

HUTOI'o 540144128 34 1152325

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

1. Teopus npenenos

1.1. MHOKeCTBO JACUCTBUTENILHBIX YHCel (AKCHOMBI, INf, SUP, Teopema 0 TOUHOI BepXHEi
rpaHn).

1.2. Ilpenen uncnoBoii mocneaoBareabHOCTU. CBOMCTBA CXOAAIIUXCS MTOCIIE0BATEIbHOCTEN
(EIMHCTBEHHOCTH IpeJieNa, OTPAaHMUEHHOCTh CXOJSIIEH s MTOCIE0BATEIbHOCTH, IPEEI
koHcranThl limc=c, Iepexo]l K Ipeely B HEPABEHCTBE, IEPEXO K IIPEAEIY B IBOMHOM
HEpaBEHCTBE).

1.3. BeckoHeuHo Maibie mocieaoBarebHoCcTH. CBOMCTBA 0.M. IMOCIIEI0BATEILHOCTEH (CyMMa
IByX 0.M. — 0.M., mpou3BeieHre 0.M. Ha OrpaHMYEHHYI0 — 0.M.,

(x,>a) & (x,—-a—0).

1.4. Apudmernyeckue onepamnuu co CXOAUUMUCS MOCIE0BATEIbHOCTIMHU (IIPEJIET CYMMBI,
HPOU3BEACHNUS, OTHOLICHU ).

1.5. Beckoneuno Oosnplue nocnenoBareabHocTU. CBoMcTBA 0.0. MOCIEe10BaTENIbHOCTEH
(HeOrpaHUYEeHHOCTh, 1/ 6.M. = 0.0.).

1.6. MonoTtoHHBIe TIOCIIeA0BaTeIbHOCTH. TeopeMa BeliepmiTpacca 0 cX0IUMOCTH MOHOTOHHOM

u OrpaHquHHOﬁ MMOoCJICA0BATCIbHOCTH.
n

1

1.7. Yucno € (oka3arenbcTBO CXOAMMOCTH IOCIEN0BaTeNbHOCTH X, =| 1+ = | ).
n

1.8. Teopema KanTopa 0 BIOXKEHHBIX OTpE3KaXx.
1.9. llonnocnenoBarenbHOCTH. YacTUYHBIE MTPEIEITBI, BEPXHUA U HIDKHHUIA TTPECIThI
MOCJIEI0BATENBHOCTHU (OIPEIeIeHH ).

1.10. Teopema o npezesne NOANOCIEN0BATEIBHOCTH CXOASIIEHCA OCIEI0BATEIBHOCTH.

1.11. Teopema bomnbiiano-Beiiepiutpacca (orpanndeHHas MocieA0BaTeNbHOCTh COAEPIKUT
CXOJAIIYIOCS TOANOCIIEA0BATENBHOCTB).

1.12. [Tonstue pynnamenraabHOM nocuegoBatensHocTd. Kputepuit Komm cxogumoctu
H0CJIEI0BATENBHOCTH.

1.13. [Mousitue Gynkimu. Onpeaenenus npezena GyHKIUN Ha s3bike O —¢& (o Komu) u

yepe3 mpeaen nocienoBateabHoCcTH (1o I'eitne). Teopema 00 SKBUBAJIGHTHOCTH
ONIPEIEIICHUN.




1.14
1.15

1.16.

1.17.
1.18.
1.19.
1.20.

1.21.

1.22.

1.23.

1.24.
1.25.

. Kpurepuii Komu cymectBoBanus npeaena QyHKIUH.
. Pasnuunsie el npeaena pyaknuu: lim f(X) = A, rme a=c+0,c—0,00,400,—00,
X—a

A=B+0,B—0,00,+00,—00. Teopema 00 0THOCTOPOHHUX TpeIeax.

JlokanbHbIE CBOICTBA (DYHKIIMU, UMEIOIIEH TIpeiel (OrpaHuYeHHOCTh, COXPaHEHUE
3HaKa).
CoiicTBa npeienoB (QyHKINH, CBS3aHHBIEC C HEPABEHCTBAMH.
Teopema o CcylecTBOBaHUH OJJHOCTOPOHHUX IPEAEIOB MOHOTOHHON (DYHKLIMH.
3aMeHa IepEMEHHOM NpY BBIUMCIIEHUH IIpEsIea.

HepaBeHcTBa 17151 TPUTOHOMETPUUSCKUX (DYHKITHIA:

sin x - T
COSX<——<1 xe| —,=— |, x=0,

X 2 2
[sin x| < X, Vx
. . . sinx
IlepBbIil 3aMeyaTENbHBIN NIPEE |Il‘n0 —=1.
X—> X

X—0 X

CpaBHeHue QpyHkuuil. O-CUMBOJIMKA, SKBUBAIEHTHOCTh. TeopeMa O BEIYUCICHUH
IIPEJIEIIOB C TIOMOIIbIO 3KBUBAJIEHTHBIX (DYHKIUH.

X
Bropoii 3ameuatensHbiii mpegen lim (1+ —j =e.

HenpepbiBHOCTH yHKIIHH

2.1.

2.2.

2.3.
2.4.

2.5.
2.6.
2.7.

[Tousitue HenmpepbiBHOCTH QyHKIMU. HenpepblBHOCTH ciieBa u crpaBa. Kiaccudukarms
Touek paspsiBa pyHKuuu (1-ro poxa u 2-ro poaa).
CoiicTBa HenpepbIBHBIX (yHKIMH (HerpepbBHOCTh GyHKIMHA f(X)+g(X), f(X)g(X) u

f(x) .

——=). HenpepbIBHOCTH CII0KHON (QYHKLIUU.

9(x)
Teopema BeiiepmTpacca 00 orpaHndeHHOCTH (YHKITUN HETIPEPHIBHOW HA OTPE3KE.
Teopema Beiiepuitpacca o JOCTHKHUMOCTH HEPEPHIBHOM HA OTpe3Ke PYHKIMEH TOUHOM
BEPXHEHN U HW)KHEW rpaHei.
Teopema Kortu 0 Hynsix HEPepHIBHOW (PYHKIINU.
Teopema Komu 0 mpoMeXyTOUHBIX 3HAYSHUSX HEMPEPHIBHON ()YHKITUH.
Oo6patubie pynkuuu. Teopema 06 oOpaTHO# GYHKIUH (CyLIECTBOBaHHE, MOHOTOHHOCTD,
HENPEPBIBHOCTH) JUIsl PYHKIIMM MOHOTOHHOM M HETIPEPHIBHOM Ha OTpE3KeE.

[Tpon3BosHas GyHKIMH.

3.1
3.2.

3.3.
3.4.
3.5.
3.6.

3.7.

3.8.
3.9.

3.10
3.11

I'eomeTpryeCcKnil CMBICI IPOU3BOJIHOM.

[Ipoussoaukie snementapusix Gpynxnuii (C, X", sin x, cosx, a”, e, log , x, In x, x* (a € R)).
Teopema 0 HENPepHIBHOCTH (QYHKIMH, HMEIOIIEH TPOU3BOJHYIO.

OnHocTOopoHHHUE M OECKOHEUHBIE TIPOU3BO/IHBIC.

[Ipon3BoaHBIE CYMMBI, IPOU3BEACHUS U YAaCTHOTO.

[TpousBoHas CII0KHON (PYHKIIHMH.

[TpousBoaHbIE 21eMeHTapHBIX (yHKIHH (tan X, cot X, e, sinh x, cosh x, arcsin x, arccosx,
arctan x, arccot x)

[Tpon3BoaHAs MOKA3aTEIbHO-CTENEHHON (PYHKIIMN [u(x)]v(x) .

Huddepenuman pynxuu. I'eomerprudeckuii cmbicn auddepennnana. [lpumenenune
muddepeHnmana s NpuoIMKeHHBIX BBIYUCICHUH.

. [Tpou3BoHbIe BRICIINX MOpAaKkoB. Popmysna JleOHuIA.

. Juddepennunansl BoICIINX NOPsiAKOB. HBapruaHTHOCTH popMbl quddepeHnnana
NEPBOTO MOPSAKA U OTCYTCTBUE MHBAPUAHTHOCTH (hopMbl /Ui AuddepeHnnanoB nopsaka
BBIIIIE TTEPBOTO.



3.12. JuddepenumpoBanue napaMmerpudecku 3agaHHol QyHkuu (1-1, 2-1, 3-1

MIPOU3BOIHBIE).
3.13. [TonsiTre noKaNbHOTO 3KcTpeMyMma pyHkuu. Teopema Depma.
3.14. Teopema Posist 0 HyJISIX TPOU3BOTHOM.
3.15. Teopema Jlarpanxa (hopMyIia KOHEUHBIX IPUPAIICHHH ).
3.16. CrnenctBus u3 TeopeMsbl Jlarpanxa
3.17. f'(x)=0= f(x) =Const,
3.18. f'(X)=k= f(x) =kx+b,
3.19. P(X) =w (%), @' (X) > y'(X) = @(X) >y (X), X > X,
3.20. Teopema Komu (060611eHHas hopMyIia KOHEYHBIX IPUPAICHHIA ).

Hccnenoanue GpyHKINIA ¢ TOMOIIBIO MPOU3BOIHBIX

4.1. Kpurepuii Bo3pactanus 1 yObiBaHUs (YHKIIMY HA HHTEpPBAJIE.

4.2. JloctaToOuHOE YCIOBUE CTPOTrOro Bo3pactanus (yObIBaHUs) () YHKIIUH.

4.3. Tlonsitue ctpororo Bo3pactanus (yosiBanusi) pyHkuu B Touke. /loctatounoe ycioBue
cTpororo Bo3pactanus (yObiBaHUs) QYHKIIMH B TOUYKE.

ﬂ©:¢”@q_
v(x) y" ()

4.5. ®dopmyna Teitopa ¢ ocTaToYHbIM WieHOM B (hopme Jlarpanika.
4.6. ®opmyna Teitnopa ¢ ocraTouHbIM wieHOM B hopme Ileano.
4.7. EAMHCTBEHHOCTD MpeACTaBICHUs (PYHKIIMU B BUJIE

F(X) =g +8, (X—X;) +...t 8, (X = Xp) " +0((X = X,)")

4.8. Paznoxxenue no popmyine Teiliopa OCHOBHBIX 3I€MEHTAPHBIX PYHKINH (
e”,sin x, cos x, 1+ x)*, In(1+ x),...

4.9. BeraucieHue mpeaenos ¢ momoirsio Gopmyisl Teitmopa.

4.4. Muorounen Teinopa pynkuuu. BecmomorarensHas ieMMa (

4.10. [1paBuso JlonuTans pacKpbITHs HEONPEAEICHHOCTEH (CIlydan HEeONpeIeIeHHOCTE!
0 0
BUma | — | ¥ | —|).
0 0
4.11. OKcTpeMyMbl QYHKIUU (CTallMOHAPHBIE TOUYKH, KPUTUYECKHE TOUKH, CTPOTUN

IKCTpEMYM, NepeMeHa 3Haka). [lepBoe goctarounoe yciaoBue crpororo skctpemyma ( f'(x)
MEHSET 3HaK).

4.12. Bropoe u TpeThe JOCTaTOUHBIEC YCIOBUS CTPOTOT0 IKCTpEeMyMa (MCClIeIOBaHUE Ha
skeTpeMyM ¢ nomopio f/(x),..., f ™M (x)).

4.13. Haubonbiiee n HanMeHblee 3HaUeHUs (QYHKIIUU Ha OTPE3Ke.

414, Beimyknocts ¢pyakuun. Touku neperuda. JloctaTouHoe ycIoBHUE BBITYKIOCTH.

4.15. Heob6xonumoe ycioBue Touku neperuda. [lepsoe 1 BTopoe J0CTaTOuHbIE yCIOBUS
TOYKH Tieperuda (Bropoe — 0e3 T0Ka3aTesIbCTBA).

4.16. AcumnToTsl rpaduka GyHKIHU.

4.17. [Ipumepnas cxema noctpoeHus rpaduka GyHKIIMH.

HeonpenenenHsliit uHTErpa

5.1. Heomnpenenenuslit HHTErpai (mepBoodpas3Hasi, ONpeaeIeHne HEONIPeAeIeHHOTO0 HHTEerpaa,
HEOJIHO3HAYHOCTb, IEPBOOOPA3HbIE OTIIMYAIOTCS Ha MIOCTOSHHYIO).

5.2. CBo¥icTBa HEOIPeIeJICHHOTO HHTeTpasia (JINTHEHHOCTh, 3aMeHa TIEPEMEHHOM ).

5.3. MHTerprpoBaHue 1o 4acTsM B HEOIIPEEIEHHOM HHTErpae.

5.4. UnTerpupoBaHue palMoHaIbHBIX QYHKIMM (TeopemMa 0 pa3ioKeHUU Ha MPOCThIe TPoOH
/6e3 moKa3zaTenbCTBa/, HHTETPUPOBAHUE MTPOCTHIX APo0eit).

5.5. nTerpupoBanue BoIpaKeHUHN, COAEPKAIINUX PaJUKaIbI.

5.6. MuTerpuposanue nuddepeHnnaibHoro 6MHoOMa.

5.7. IloacranoBku Ditnepa.



5.8. UnTerpupoBanue TpUrOHOMETPUIECKHIX (DYHKIUH (YHUBEpCATbHAS TPUTOHOMETPUYECKas

MIOJICTAHOBKA, HEKOTOPHIC YACTHBIC CITyYan).
6. OmnpeneneHHbII HHTETPAT

6.1. Omnpenenennsiii uaterpan (Pumana). Onpenenenue (pazoruenue, BHIOOpKa, HHTETpaIbHAS
cymma).

6.2. HeoOxomumoe yCclioBUE HHTETPUPYEMOCTH (TeopemMa 00 OrpaHUYE€HHOCTH HHTETPUPYEMO
GyHKIUN).

6.3. Cymwmsl [lapOy u ux CBOMCTRA.

6.4. Kpurepuii HHTErpupyeMOCTH ()YHKIIHH.

6.5. MnaTerpupyeMocTs HeNpepbIBHOM (PYHKITUH.

6.6. MHTerpupyeMocTb MOHOTOHHON (DyHKIIUH.

6.7. CsoiicTBa ONpeeIeHHOTO HHTErpaia (JIMHEWHOCTh, HHTETPHUPYEMOCTh TIPOU3BEICHUS
UHTETPUPYEMBIX (PYHKIIHIA).

[a.b]

6.8. CsoiicTBa omnpeaeneHHOro HHTerpana (pyHKIuUs, UHTerpupyemMas Ha

Cy C3 Cy
J =1 +]
G C3

Ha [al’bl]c [a’ b], aJJIATUBHOCTD,

, UIHTerpupyema

6.9. OueHku UHTErpanoB (MHTErpaj OT HEOTPULATEIbHON (PYHKIIMK HEOTpHULIATENIEH,
MHTETPUPOBAHUE HEPABEHCTB).

6.10. Teopema o cpenHeM Juis onpeAeaeHHOro nurerpaina. CiaeicTBUs U3 TEOPEMBI O CPEAHEM.

6.11. iaTerpai ¢ mepeMeHHBIM BEPXHHUM IpeaesioM. TeopeMa 0 HepepbIBHOCTH MHTETpaa ¢
HEPEMEHHBIM BEPXHUM IMPEIEIOM.

6.12. Teopema o nudhepeHIupyeMOCTH HHTETpaIa ¢ IEPEMEHHBIM BEPXHUM IIPEIEIIOM.

6.13. CymiectBoBaHue IEpBOOOPa3HOIT HEIPEPHIBHOU (DYHKIINU.

6.14. Dopmyna Herorona-JleitGHuma.

6.15.3ameHa nepeMeHHOH B OIpe/IeJICHHOM UHTerpalie.

6.16. VilHTEerpupoBaHMe 1O YaCTSIM B OTPEACIICHHOM HHTETpaJe.

6.17.1IpunoxxeHus onpeeseHHOro MHTerpaa (Iolab KpUBOJIMHEHHOM Tpanenuy, miomaib
KPUBOJMHEHHOTO CEKTOPa, 00BhEM Tella BpaIleHus, 00bEM Tella C M3BECTHOM IIOMIAJIHIO
MOTIEPEYHOT 0 CEYeHHUS, AITMHA YT KPUBOM, IJIOMIA/ (b TOBEPXHOCTH BPAILIECHUS).

6.18. HecoOcTBeHHbIe nHTETpaiibl. OnpeneneHns HecOOCTBEHHBIX HHTETPAJIOB ABYX THIIOB.
[ToHsiTHE CXOIUMOCTH.

6.19. Kpurepuii Komu cxoaquMocT HECOOCTBEHHBIX HHTETPAJIOB.

6.20.CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB (JIMHEHHOCTD, popmyna HeroToHa-JleitbHua,
MHTETPUPOBAHKE 0 YaCTsM, 3aMEHa TIEPEMEHHOT0, HHTETPUPOBAaHNE HEPABEHCTB).

6.21. CBoiicTBa HECOOCTBEHHBIX MHTETPAJIOB OT HEOTPHUIATETBHBIX (PYHKITUH (IPU3HAK
CPaBHEHMSI, UHTETPaAJIbl OT SKBUBAJICHTHBIX (PYHKIINMN).

6.22. AOcomoTHast U YCIOBHAs! CXOJUMOCTh HECOOCTBEHHBIX MHTETpasIoB (ONpe/ieeHus, U3
a0COJIFOTHOM CXOJIUMOCTH CJIEIYET CXOJUMOCTh B OOBIYHOM CMBICIIE).

6.23.1Ipusnak J{upuxie cXxoAMMOCTH HECOOCTBEHHOTO UHTErpaja.

6.24.TIpuznak Abenst CXOAMMOCTH HECOOCTBEHHOTO MHTETpaa.

7. Yucnosble ¥ (PyHKIIMOHAIBHBIE PSIJIbI

7.1. Yucnosble paasl. OnpeneneHue CXoJuMOCTH.

7.2. Heobxoaumoe yclIoBHE CXOJUMOCTH Psa.

7.3. CBoiicTBa CXOISAIIMXCS PSAIOB (CXOAMMOCTD CYMMBI PSIIOB, CXOAMMOCTh OCTaTKa psfa,
IPYNIIUPOBKA CJIAra@MbIX CXOJSIIETOCs psa).

7.4. Kpurepuii Ko cxonumocTy 4McIoBOro psjaa.

7.5. CXOAMMOCTh HEOTPULATEIBHBIX PSJIOB: PSI/I CXOAUTCS, €CIIM TOCIEI0BATEIbHOCTD
YaCTUYHBIX CYMM OTpaHHUYEHA.

7.6. CXoaMMOCTb HEOTPULATEIbHBIX PSJIOB: HHTETPATIbHBIN PU3HAK.

7.7. CX0AMMOCTbh HEOTPULIATENBHBIX PSI0B: MPU3HAK CpaBHEHHUS (B (hOpMe HEPABEHCTBA U B
npenenbHon hopme).



7.8. CxoaMMoCTh HEOTPUIATEIBHBIX PAIOB: Mpu3HaK [lanmambepa (B popme HEpaBEHCTBA U B
npeaenbHoi hopme).

7.9. CxoaMMoCTh HEOTPULATEIBHBIX PSAIOB: Mpu3HaK Komm (B popme HepaBEeHCTBA U B
npeaenbHoi hopme).

7.10.3nakonepemMeHHbIe pAabl. [IOHATHS aOCOMIOTHOM U YCIOBHON cX0AMMOCTH. Teopema: eciu
psi aOCOIFOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICIIE.

7.11. 3naxouepenyromuecs psaasl. [lprusnax JleliOHMIIA CXOAUMOCTH 3HAKOUYEPEAYIOLIErocs psija.

Zakbk

7.12.TIpeo6pazoBanue AGens. JleMma 00 OlIEHKE CyMMBI k=1 :

Sab,

7.13.TIpu3nak AGenst CXOQUMOCTH psiia =L .
Z an bn

7.14. Tlpuznak J{upuxiie cXoquMOCTH psiga "=t

7.15.CrenenHoii psa. Paguyc cXxoquMocTu CTENEHHOTO pAa.

7.16.Psan Teitopa. Teopema o cxonumocTu psiaa Tewmopa.

7.17. ®yHKIIMOHAJIbHBIE TIOCIIEN0BATEIBHOCTH U psAbl. [IOHATHSA NOTOYEUHOM U paBHOMEPHOMI
CXOAMMOCTH (YHKLMOHAIBHBIX NOCIE0BAaTENbHOCTEH U psiioB. [IpumMepsl.

7.18. Kpurepuii Ko paBHOMEpHOH cXOAMMOCTH (YHKIIMOHAIBHBIX MOCIEI0BATEIBHOCTEH 1
PsI0B.

7.19.1Ipu3nak Beiiepmrpacca paBHOMEPHOH CXOIUMOCTH (PYHKIIHOHAIEHOTO Psiia.

7.20.ITpu3naku Ab6ens u Jlupuxiie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO pAa

> a,(x)b, (x)
n=1 (6e3 mokaszaTenbCTBA).
7.21. HenpepbIBHOCTH CYyMMBI paBHOMEPHO CXOASIIUXCSI MTOCIEI0BATENILHOCTEN U PSIOB.
7.22.Y cnoBus MHTETPUPYEMOCTH (DYHKIIHOHAIBHBIX ITOCIIEI0BATEILHOCTEN U PSIOB.
7.23.YcnoBusa quddepeHIupyeMoCcTH (PYHKIIMOHAIBHBIX MTOCIEA0BATEILHOCTEN U PSAIOB.
7.24.PaBHOMEpHAS CXOJUMOCTh CTEIICHHOTO Psiia BHYTPU 00JIaCTH CXOJUMOCTH.
JuddepenurpoBane U UHTETPUPOBAHUE CTETIEHHOTO PAA.
7.25.Psaner @ypre. Onpenenenne Ko3QpUIMEHTOB 110 MeTony Dittepa-Dypbe.
7.26.Jlemma Pumana.
7.27.Yactuunas cymma psiga @ypee. Materpan Aupuxie.
7.28. Ipunanun nokanuzanuu. [IpusHaku Junau u Jlunmmna cxogumoctu psina Oypbe.

[0.7]

7.29.Pa3noxenue GpyHKIUH, 3aJaHHON Ha TOJIBKO IO KOCUHYCaM U TOJIBKO T10 CUHYCaM.

7.30.Pa3noxenue B psg Pypbe Ha OTpe3Ke [_ z I].
[TpoctpanctBo R" n GpyHKIIMKM MHOTHX MTEPEMEHHBIX

n
8.1. TIpocrpancTBO R (ompenenenue, oneparuu CIOXKEHUS 1 YMHOXKEHUS Ha KOHCTAHTY,
CKaJIsIpHOE MPOM3BEICHUE, HOpMa /CBOIICTBA HOPMBI/, pACCTOSIHHE /CBONCTBA PACCTOSIHHUSL/).
MeTtpuueckoe mpoCTPaHCTBO.

n
8.2. MuoxecTBa B R (mapsl, mapanienenumnensl, npsMas, OTPE30K, Tyd, KpHBas).

n
8.3. K.]'IaCCI/I(bI/IKaI_[I/Iﬂ TOYCK U MHOXKCCTB B R (TO‘-IKa MPHUKOCHOBCHUSA, 3aMbIKAHUC, 3AMKHYTOC
MHOXCECTBO, BHYTPCHHAA TOUKA, BHYTPEHHOCTDH, OTKPBITOC MHOXKXECTBO, IPEACTIbHAA TOYKA,
T'paHU4YHaA TOYKa, I'paHHulld, BBITYKJIOC MHOXECTBO, CBA3HOC MHOKCCTBO, OGH&CTL).

8.4. Tlpenmen mocien0BaTEIbHOCTH B R " .TeopeMa: CXOIMMOCTb TTOCIIEIOBATEILHOCTH B R "
SKBUBAJICHTHA CXOJUMOCTH ITOCIICIOBATEIILHOCTEH-KOOPIUHAT.

8.5. EAMHCTBEHHOCTH Mpezena CXOASIIEHCS TOCIeI0BATEIbHOCTH.

8.6. OrpaHWYeHHOCTH CXOJISIIEHCS TIOCIIeI0BATSIIBHOCTH.

o n
8.7. KpI/ITepI/II/I Komu CXOONMOCTH MMOCJICA0BATCIBHOCTH B R .



8.8. Teopema bonbuano-BeiiepmTpacca (orpaHHueHHAas OCIEI0BATEIBHOCTh HMEET
CXOISIIIYIOCS TIOJIMOCIEA0BATEIBLHOCTB ).

8.9. Apudmerndeckue onepanuu co CXOASIMIUMHUCS TTOCTIET0BATEIBHOCTIMHU.

8.10.TlonsiTHE KOMIIAKTa METPUIECKOTO ITPOCTPAHCTBA.

8.11. ®yukuun B R" . JInneitusie GyHKIHH, TUHCHHBINA QYHKIHOHAI.
8.12.TIpenen ¢pynkuuu B Touke. OnpeaeneHus npeena yepe3 HepaBeHCTBA U yepe3
MOCJIEI0BATEIbHOCTH, SKBUBAJICHTHOCTD OTIPE/ICICHUH.
8.13. Teopema o npenene CyMMbI CXOZSILIEHCS TOCIE10BaTEIbHOCTH.
8.14. HeripepbpIBHOCTD ()YHKIIMK MHOTHX IepeMeHHbIX. CBONCTBA ()YHKIMI HEMPEPHIBHBIX B
Touke. HermpepbsIBHOCTh Ha MHOKECTBE.
8.15. Teopema Beiiepmtpacca: GpyHKIHS, HENpepbIBHAS HA KOMIIAKTE, OTPAaHUYECHA HA STOM
KOMITAKTe.
8.16. Teopema Beiiepmtpacca: GpyHKIIH, HEMpEepbIBHAS HA KOMITAKTE, IPHHUMAET HA 3TOM
KOMITaKTE CBOM HauOoJIbIlIee U HAUMEHbLIEe 3HAaYEeHUS.
8.17.Teopema 0 MPOMEKYTOUHBIX 3HAYCHUSAX (DYHKIMH, HETIPEPHIBHOIN HAa KOMITAKTe.
8.18. PaBHOMepHas HENPEpBIBHOCTh (DYHKIIMKM MHOTHX NepeMeHHbIX. Teopema Kanropa.
9. Huddepenunanpaoe ucurcienne GyHKIUNH MHOTUX TEPEMEHHBIX.
9.1. HuddepenunpyeMocTb PyHKIIMU MHOTUX MTepeMeHHBIX. HeoOxonuMble U J0CTaTOYHBIE
ycnoBus auddepeHnupyemMoct GpyHKIH. YacTHbIE TPOU3BOIHEIE.
9.2. Hocratounsie ycnoBus auddepeHunpyeMoct GyHKINUU B TOUKE (Teopema Jisl ciaydast
(GYHKIMH IBYX [IE€PEMEHHBIX ).
9.3. duddepeHunpyeMocTb CI0KHON PYHKIINU.
9.4. NuddepeHunan GyHKIHH HECKOIBKUX MEPEMCHHBIX. IHBApHAHTHOCTH (POPMBI
nuddepeHnuana mepBoro mopsijika.
9.5. IlpaBuia nuddepeHunpoBaHms.
9.6. ®opmyna KOHEUHBIX MpuparieHuii Jlarpamxka.
9.7. T'eoMeTpuyecKkne MPUIOKEHUS TPOU3BOTHON (PYHKIIMU MHOTHX ITEPEMEHHBIX (KacaTeabHas
K IPSMOIi, KacaTenbHast IUIOCKOCTh K IpaduKy QYyHKIMU ABYX [IEPEMEHHBIX ).
9.8. IlpomsBojaHast mo HanpasieHuto. I paguent. HarpapieHne HanCKOpenero pocra
byHKLINN.
9.9. YacrtHble IPOU3BOIHBIC TIOPSIKOB. Teopema 0 CMEIaHHBIX TPOU3BO/IHBIX.
9.10. ludpepeniiuabl BEICIIUX HOPSIIKOB.
9.11. ®opmyna Teitnopa miast GyHKIINI MHOTUX IEPEMEHHBIX.
9.12. OkcTpeMyMbl (PYHKIIMI MHOTHUX NEPEMEHHBIX.
10. MHTerpanpHOe HcUHcIeHne GYHKINH MHOTHUX TTEPEMEHHBIX
10.1. HMurerpainsbl, 3aBUCALIME OT TapaMeTpa.
10.2. T'amma-¢dyHKIus Ditnepa.
10.3. bera-ynkius Ditnepa.
10.4. DneMeHTHI TEOPUU MEPHI.
10.5. Omnpenenenue ABoMHOrO MHTErpana. IHTerpupyeMocTs HenpepbIiBHON GyHKINU (6e3
JTIOKA3aTeNIbCTBA).
10.6. CsoiicTBa HHTETPUPYEMBIX (PYHKIIHUI.
10.7. BwruuciieHne ABOWHOTO MHTETpalia (CBEICHUE K TIOBTOPHOMY MHTETPUPOBAHUIO) JIS
IPSMOYTOJILHOM U MPOU3BOJIBHOM 06JacTel.
10.8. IlpumnoxeHns ABOWHOTO MHTETpaia (BBIYHCICHUE TUIOMAICH, MacC U 00BHEMOB).
10.9. 3amena nepeMeHHBIX B JBOWHOM MHTerpaie. IloispHbie 1 00001IEHHBIE TOJIIPHbIE
KOOPJIWHATEHI.
10.10. TpoiiHble 1 MHOTOKpaTHbIE MHTErPalIbl. 3aMeHa MEPEMEHHBIX B KpPaTHOM MHTErpaie.
Cdeprueckue u MUITHHAPHYECKUE KOOPAHMHATHI.
10.11. HecobcTBEeHHBIE KpaTHBIE HHTETPAIbI.

2 3
10.12. Kpussie 8 R“ ns R™,
10.13. KpuBosuHEeHHBIE HHTETpaNIbl 1TO THTIA: ONpeeTIieHHe, CBOMCTBA, (PU3NIECKHUIA CMBICIL.



10.14. KpuBoauHeHbIE HHTETpaJbl 210 TUIA: ONpeAeTIeHUEe, CBOMCTBA.

10.15. ®opmyna 'puna.

10.16. Beruucnenue miomazei ¢ ToMOIIbI0 KPUBOJIMHEHHOTO HHTErpasia 2ro THIa.

10.17. YcnoBust HE3aBUCUMOCTH KPUBOJUHEHHOT0 HHTErpajia 2ro Tuna oT MyTu. Y cJI0BUs
NOTEHLUATBHOCTH MOJIS.

10.18. [ToBepxHOCTH B R®. Koopaunats! Ha moBepXHOCTH. BekTop HOpMay.

10.19. Beruucnenue miomaay noBepxHoctu. CBOMCTBA IIIONMIAAM TOBEPXHOCTH.

10.20. [ToBepXHOCTHBIC UHTETPAJIBI 1TO THIIA: ONIpeIesieHue, CBOHCTBA, (PU3UUCCKUNA CMBICIT.
10.21. [ToBepXHOCTHBIE UHTETPANIBI 2T0 TUIIA: ONPEEIICHHIE, BEIYUCICHHE.

10.22. ®opmyna Crokca.

10.23. ®opmyna OcTporpaackoro.

5. Obpa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM YHCJIe TEXHOJOIHMH 3JIEKTPOHHOI0 O0y4YeHUS] M
AUCTAHIMOHHBbIEe o0o0pa3oBaTe/IbHbIe TEXHOJOIHH, HCHOJb3yeMble INPH OCYLIeCTBJICHHH
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

Jlekuuss — naer nepBoe LIEJTOCTHOE NPEJICTABICHUE O JUCHMIUIMHE U OPUEHTUPYET CTYIEHTA B
CUCTEME U3YUYCHHSI JaHHOU AUCUUTUIMHBI. CTYIEHTHI 3HAKOMSTCS ¢ HA3HAYEHUEM M 3a/ladaMHU Kypca,
€ro pOJIbI0 M MECTOM B CHCTeME y4eOHBIX JUCIUIUIMH U B CHCTEME MOJATOTOBKH B 1esoM. Jlaercs
KpaTKuil 0030p Kypca, UCTOpHUSl Pa3BUTUS HAYKU U MPAKTUKU, JOCTHKEHHS B 3TOW cdepe, nMeHa
M3BECTHBIX YUYEHBIX, U3JIaratoTcsl MEPCHEKTUBHbIE HAIpaBlieHUsl uccienoBanuil. Ha stoil nexuumn
BBICKA3bIBAIOTCS METOJAMYECKHE M OpPraHM3aIlMOHHBIE OCOOCHHOCTH pPadOTHl B paMKax JaHHOMN
JTVICIUATUTMHBIL, @ TAKXKE JTACTCS aHATIN3 PEKOMEHTyeMOH yueOHO-METOINIECKOH TUTepaTyphl.
AxkajeMuyecKkasi JeKIUsl C 3JIeMEHTaMHU JIeKUMHU-0ecebl — IOCIEIOBATEILHOE H3JI0KEHHE
MaTepuaia, OCYIIECTBISIEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJOra IpenojaBaTelid. DJIeMEHTbI
neKiuu-oecepl 00ecreynBalOT KOHTAKT MPENoiaBaTeisl ¢ ayAUTOpUe, 4TO TI03BOJISIET IPUBIIEKATh
BHUMAaHHE CTYICHTOB K HanOoJiee Ba)KHBIM TeMaM JIMCIUILTNHBI, aKTUBHO BOBJIEKATh UX B YUEOHBIH
MPOLIECC, KOHTPOJIMPOBATh TEMIT U3JI0KEHHUsI Y4eOHOro MaTrepuana B 3aBUCHMOCTH OT YPOBHS €ro
BOCHIPUSATHS.

IIpakTH4eckoe 3aHATHE — 3aHATHE, TIOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUHN U HAaBBIKOB I10
3aKpEeTJICHUIO TIOJTyYEHHBIX Ha JIEKIUU 3HAaHUM.

KoHcyabTanum — BUJT yueOHBIX 3aHATHH, SIBISIOUIMNACSA OHON U3 (GOPM KOHTPOJIS CAMOCTOSITEIbHOM
paboThl cTyneHTOB. Ha KOHCydbTamusx MO MpockOe CTYJEHTOB paccMaTpHBalOTCS Hauboiiee
CJIOKHBIE MOMEHTHI IIPU OCBOCHUH MaTepuaa JUCUUIUIMHBI, PEnoiaBaTelb OTBEUaeT Ha BOIPOCHI
CTYAICHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOLIECCE CAMOCTOATENbHOM paboThI.

6. IlepeyeHb JHMIIEH3MOHHOT0 W (MJIH) CBOGOJAHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
o0ecrneyeHusi, MCHOJb3YEMOr0 TNPH OCYIIeCTBJIEHHH 00pa30BaTeJbHOr0 Mpolecca Mo
AMCUUIJIMHE

- m3garenabckas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb cOBpeMeHHBIX MNpodecCHOHANBHBIX 043 HJAHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJICHHH 00pa30BaTeJbLHOI0 Ipouecca Ino
AUCHHIINHE (MPH HEO0X0IMMOCTH)

ABTromaTtuzupoBaHHas 6nOnnoTeuyHo-uHGpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHOMN Y4e0HOIi JIUTEPATYPbI, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKAaNOHHON ceTH «/HTepHeT» (PH HEO0XOAMMOCTH), PEKOMEHIYyeMbIX IJIs
OCBOCHUS AMCHMIINHBI


https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

a) OCHOBHAS JIUTEepaTypa

1. Tep-Kpuxopos, A. M. Kypc maremaTideckoro anaimsza : yaeoHoe nocodue / A. M. Tep-
Kpukopos, M. U. llabynun. — 8-¢ u3a. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 675 ¢. —
ISBN 978-5-00101-702-8. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMONINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/152036 (nara obparuenus: 24.01.2022). — Pexum pocrymna:
JUIsL aBTOPHU3. T10JIb30BaTEIICH.

2. Tep-Kpuxopos, A. M., Kypc Maremarrdeckoro anaimsa : yueo. mocooue ajs By3oB / A. M. Tep-
Kpuxopos, M. U. lllaGynuH. - 5-¢ uza., M., BUHOM. Jlaboparopus 3nanuii, 2013, 672¢

3. Hemumosuuy, b. I1. COoOpHUK 3a7a4 U YNPaKHEHHA MO0 MaTEMaTHYECKOMY aHAIM3Y : y4eOHOe
noco6wue st By30B / b. I1. emunoBud. — 24-¢ uzn., crep. — Cankr-IlerepOypr : Jlansp, 2022, —
624 c. — ISBN 978-5-8114-9078-3. — Tekcr : 25eKTpOoHHBIH // JIaHb : 37IeKTpOHHO-OUOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/184105 (mara obpamenus: 24.01.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. ®uxrenromsn, I. M. Kypc muddepenmmansHoro u wuHTerpagbHoro wucuucienus. T. 11
| ®uxrtenronsi I'. M. - 8-e uszz. - Mocksa : ®UBMATIIUT, 2005. - 728 ¢. - ISBN 5-9221-0466-7. -
Texct : omekrponnbii // OBC  "Koncynprant crymenra" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5922104667.html (nata oopamienus: 24.01.2022). - Pexum
JOCTYTIA : IO MTOJIHUCKE.

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMasi VISl OCyLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiuecca no AMCUMIINHE

- yueOHbIC ayTUTOPUU JJISl IPOBEACHHUSI 3aHATHI JIEKIIMOHHOT'O TUTIA;

- y4eOHbBIC ayIUTOPHUU JJIs IPOBEACHUS TPAKTUUECKUX 3aAHITHI.

- yueOHbIC ayTUTOPUU JJISl IPOBEACHUSI TPYIIIOBBIX M UHANBUAYATbHBIX KOHCYJIbTALIUM.

ABTOpBI:

Jouent kadenpsl
MaTeMaTU4YecKoro ananumsa, k.¢.-m.  A. 10. Yxanos

HoteHT xadenpsr
MaTeMaTHYecKoro aHaiusa, K.¢.-M.  B. B. JIutBuHoB



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«HdpopMannoHHbIE TEXHOJIOT U

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. TunoBble KOHTPOJBHBIE 33/IaHUsI U UHBIE MaTEPHAJIbI, UCIIOJIB3YEMbIE B IMPOIECCE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Konrposasnas pabora Ne 1. Merox marematrueckoi uaaykiuu (U-OINK-3_2, U-YK-1_4)
Bapuanr 1

..:LL'ZI Ka3aThk PABEHCTBO

Bapuant 2

t

Z ifi+1)= %n(l +n)(2+mn)

i=1

Bapuant 3

- 1 3 3+ 2n

— i(i+2) 4 2(14+n)(2+n)

Bapuant 4

T

Z i(2i+1) = én(l +n)(5 +4dn)

i=1



KontpomnbHas pabora Ne 2. [Ipenen nocnenoBatensHoctu (M-OIMK-3_2, U-YK-1_4)

Bapuanr 1

1) HafiTu sHaueHne BHIDAMEHNS
. ni+dyn
lim ————.
noe |4 m
2) Halttn sHanenrne BRIpAMEHHS
i (2+2H* — 16
m ———
=0 Ar? 4
3) Hafti sHaueHue BRIpAMEHUSN
Z
. EY —rosT
lim —
=0 T
4) NokasaTte paBeHCTED, HCHIOIESYH ONDPEIeieH e [PEILIA MOCTIEI0BATENLHOCTH

(mo £ mafT V)

o
n- —ﬂ.ﬂ

lm — -
n—oa 1 4 1
5) Joxazare. parencrso, menonesys onpenenerne npetena dyurn. [lo = (F)

aaftti § (A). Ilpusectn npruep.

y—+—oo, T —+a+l

Bapuant 2

1) Haflte sHaueRRe BRIPAKEHNS
.1 +1
lim 22T~

|
2) Haltu sHaueHle BRIDAMHEHUS
lim
x—+)

VAr -2
x? ’

3) Haltrnn sHauenne srIpasmess

()]

4) JoxkazaTe paseHCTEO, HCOOJIE3YH ONPeIsieHHe IPEIeIa NOCIeI0BATE LHOCTH
(mo £ mafitn V)

lim (20117 — n®™!) = —oc.

5) [okazars paBesHcTBEO, HCOOAk3ys onpeneneHune npetena gyekmms. [lo = (E)
aafltu § (A). lpusectn npumep.

y—=+5+0, z—=1-0.




KonrponbsHas padora Ne 3. [Ipenen ¢pynkmuu (M-OI1K-3_2, U-YK-1_4)

BapuanT 1
I (2* + 1}5 —(1- 322)°
-t 972 _ o3 .

2. lim (r'”"{ — (7" - 1]2""3).

00

cos (£) —sin (£)
cos(r)

I . (m(n+1) tan( 305 )
o lim |sin | ——= _
Ti— 40 ?tn — ]_}

e"sin(z) — e sin(a)

. lim

¥

ETE]

lim

il r—a

[

. arctan (z? + 3z)
. lim —
r—0  arcsin(2z)

BapuanaT 2

. =34 r? 42
. lim — —
:ﬂ-_] 1--'.*':' A 21--‘;':' — j

5 lim V2Et1l+1
g v B

I T/ eos(ax) — T/ cos(fz)
. lim Sty

0 sin”(z)

sin (a +2)\"
s 4o sin(a)

e?log(z) — e log(a)

lim

i Tr—il

[ ]

. tan(z
. lim —:I
0 aresin 3z




KonrpounsHas padora Ne 4. [IpousBonnas u ee npunoxenus (U-OIK-3_2, U-YK-1_4)

Bapuanr 1

1) Pasnosurs muorowien P(z) = 3z'+2x — 2 1o HesbiM N0I05KHTeTBHEIM CTeNeHsM
(x+1).

OIIPE,‘ [EJIHTE SHAYEHHH BLID AAeHHI

arcsin 2r — 2 arcsin

log x
3 !

2) lim

r—) T

2 = 1
4) lim (— Arccos r) ; 5) him ({:()t T — —) :
z—0 \ z—0 T

3) hm

r—+oo It

(£ =0),

BapuanT 2

1) Pasnosurs muorouten P(z) = 2!+ 2% — 2 no nensimv nonosxurensubm crenensim
{;1‘- — 2:1

OrnpeieuTh 3HAUEHHS] BhIPasKeHUit
(a+x)* —a”® "

2) lim 3) lim

r—l T2 ' T—rtoo £

1. [ arctanz = - 1 1
4}}3—,11[1!( T ) " d}}ﬂLn% (log:r :r—'l) '

(a =0, n>0),

KonrponsHas pabora Ne 5. Heonpenenennsiit unterpan (U-OIK-3_2, U-VK-1_4)

Bapwuant 1
1)f( C)sinede,  2) [ A2t q 3)f L
T SII & ad.x A — .
’ N 2420 +4

1 1
1 - dr 5 —dur.
)ft-a.n‘r—kl " O)/\/;z:+5+1 l

BapunanTt 2

1
). ¥ j2.]3 . '2‘ 1_3 ) R '
Y /(21; e 2 f v°2" de, 3) / 22420+ 4 d,
1
4) fmd(::, 5) ff’Zx sin () dur.




KonTtponsnast padora Ne 6. HecooctBennsie unrerpanst (M-OINMK-3_2, U-YK-1_4)
BapuanT 1

Brruncianres HecobeTBeHHBIE HHTeT'Pa Ikl HJIH YCTAHOBHTE HX PacxoIHMOCTD.

20 13,219
1 f - 2 > T2 A
) ;T }~u Va©

He CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

+:x:_.r3_|_1 1 ﬁ
3 = dz,  4) | Y
)fl ~dr 1_[{] o

L’ICC.T[E,I[DB&T]:; Ha &EiE‘D.J'II-UTH}-'H) H YCJIOEHYV K CXOIHMOCTE HecoDCTBEHHBIE HHTeI'pa-

JIhI
+m . +m . . )
5}[ smB;rdL ﬁ}[ mgn{smz}dr.
0 J1

72 T

Bapuanr 2

BrranesmnTs HecobeTBeHHBIE HHTEerPaJibl HJIH YCTAHOBHTE HX PacXoIHMOCT.

1) [We—v’fdx 2) [EL
40 ! J1 Ix.-flog:{.‘.

He ClIe10BaThE CXOIHMOCTE HHTEeIPAJIOE

T arctan e 1) f L dr
1 Vit 0 VT -1

I"ICC.T[E,H,DB&TI:; Ha B.EICDIII'UTH}-'H) H YCJIOBEHY K CXOJIHMOCTE HecoOCTBEeHHEIE HHTEelPa-

T
5) f"’x Singzdr, 6) [+m sign(cos zxjdz.
1 J1

+oo

3)

T 2



KontpomnbHas pabora Ne 7. Hucnossie psabl (U-OTK-3_2, U-YK-1_4)

BapuanT 1
1} Hecnenopats cxommumocts pana. Eemn pan cxommres, HaliTh ero cyMay.

= ()"
2

n=0

Hecneposats cxompMocTs paios

)Y *f 3}2”;1_
n=1 n=1

Heenenosats Ha abeooTHY 0 H YOIOBHY 1 CXOMHMOCTE P IH

= sinn = sinn
4 , 5 .
}; 4+ 10 :I z

BapuanT 2

1} Hecnenopats cxommumocts pana. Eean pan exonures, HaliTH ero cyMay.

gk

(—1)m2m,

|l
(=]

T

HeenenosaTh (XOIEMOCTE PAIOE

e n+1 e {—]_:I“
2 . 3 .
};?13+1l}' :I; n!!

Heenenosats Ha abeo/oTHY 0 H YOIOBHY 8 CXOIHMOCTE PSIH




KonrponsHas padora Ne 8. Crenennsie psapl (U-OIMK-3_2, U-YK-1_4)

Bapuanr 1

Haitt obnacTh cXoMOCTH CTEIIEHHBIX PSIJIOB

oo 1) 00 log =
n Y Sl o) Y g Y we-

n=>0 n=1 n=0
- n, Qn r' - (3?’1 + 1 ”
(=0 5) Y o
n=0 n=0
BapunanT 2

Haiitn obiactb cxoauMocT CTETIeHHBIX PSIJIOB

n=1 n=1 n=()
= " = (4n+ 1N
4
) ! logn ) ; (4n)!! *
BapunanT 3

Haittn obnacTh cXoMOCTH CTEIIEHHBIX PSIJIOB

oo _1 n [ 4] [ 4]
1) Z:D ( Qn) ", 2) 2}?1“1‘.“, 3) zg(n—l—ljg(:r—i— ",

0y 5y B

n=0

1) i(—m (1 + 3:)_ ) i (sm %) ", 3) Zj: (%)3n (z+5



KontpomnbHas pabora Ne 9. dynkimonansusie psasl (M-OIMK-3_2, U-YK-1 _4)

Bapuant 1

Weeneposats mocae0BaTelbHOCTH Ha DABHOMEDHY O CXOAAMOCTE B VKAZAHHBIX
IPOMEY TKAX

(1" ) _
) z€0+00),  2e™, zel0l], 3)e™, re(l+oo).
HDJ'II:B_YHCB NIPH3HAKOM BEHBPI]J'I'pEIBCE, JAOKASATE DABHOMEDHY 0 CXOIHMOCTE B VK-

SAHHEIX MDOMERY TKAX CIIEIYOIHK Oy HKIHOHAILHEX DHIOB

o0

1 . i ent
9 Y = re(-ootx). 5 D . zE(-00)
! n=1

n=

6) Hairrn cymmy paga
T.1.51—1

;4?1—1'

Bapuant 2

Hecnenosars nocaeoBaTellsHOCTH HA PABHOMEDHYO CXOAMMOCTE B YKAZAHHBIX
IPOMEY TKAX

1) arctannz, =x&[0,2], 2) arctannz, z&[2,4oc), 3)(-1)"z, ze[0,1]

Momneayscs npranaxom Beliepirrpacea, N0Ka3aTh PABHOMEDHY 10 CXOIHMOCTE B YKa-
FAHHEIX TTPOMEKYTKAX ClIeIyomnx ¢y HKIMOHATLHEIX PHIOB

4)iﬂ. £ [0,100], 5}ix”". re -1
—tna S e 2'2

) Haitrn cymmy psma
= dn-3

an — 3

n=1




KonrpomnsHas pabora Ne 10. ®dyukiuu muorux nepemernsix (M-OIMK-3_2, U-YK-1 4)

Bapuant 1
1) Haiitn wacTrEe nponzeonine 1-ro 1 2-ro nopsikos dy KN
u= f(&.n), £=sin(r+2y), 5=
2) Heenenopars Ha sketpeMyM dy HKIH
r=1%26 -z —y).
3) Heenenopars yHEKIH0 HA yOIOEHBIL SKCTPEMYM
z=¢e™ mpuw T+y=1

4) Haitrn mafo/bines i HANMEHETIEE 3HAYCHIE iy HKIMN 2 = 43y —r+18y—4
pobmacrn 0 <r <1 0<y= L

Bapuant 2
1) Haitti sacTabe nponzsonase 1-ro 1 2-ro nopsikos dyHKIHR
v=f(£&nx), &=y, =2, x=z-y.
2) Heenenosars Ha skeTpeMyM dy HKIH
=2+ — 3zy.
3) Ucenenorats Ha skerpeMyM dyHrmmo = = fir, y), 3a1aHHY 0 HEHBHEIM ¥ DaB-
HEHHEM
3

— 4+ —r+z=0.
3 I T+

4) Haitti naBosbmee B HanMeHkee sHagenne gynkmn 2 = 22 + y? g obnactn
28

KontponsHas padota Ne 11. Kpatusie unrerpanst (U-OIIK-3_2, U-YK-1_4)

Bapuanr 1

Haiirn ofbemMbl Tesl, orpaHHYeHHbIX OBePXHOCTAMHA (BCe MapaMeTpPhl MOM0MKHTE T
HBL).

)z=4—y, 2=y +2,r=-1,2=2.

2) z= @Ay )

a 3
3) (22 +9° + 2%)? = axyz.

Bapuanr 2
Haiirin o6beMel Tesl, OrpaHHYeHHBIX HOBEPXHOCTAMH (BCE NAPAMETPH HOIOMKHTE k-
HEL).
Vez=2l+y’ 2=+, y=2,y=22, 2= L.
— 9 3
Qjy=ef,y=e", e —y-, z=0
Jy=e"y €Y

2, 90, A3
3) (z° +y” +27) = 75




Kontponsnas padora Ne 12. KpuBonuHelHbIe 1 TOBEPXHOCTHBIE HHTETPAJIBI
(U-OIIK-3_2, U-YK-1_4)

BapmanT 1

Brruncante kparonnaeliHbe HHTErPATIH

1) ffds_,
LY

rne L — myra napaBons y* — 2r, nesamas sexcay Toukamn (1, /2) n (2,2).

]

2 ) dy,
) L{ +97) dy,

rae L — wowTyp npasoyronsHuka, obpasosarsoro npavemu r = 1, v =3, y =1, y = 5 B
NOJIOAHTENLHOM HANPABIEHHH.
BErucimTE NOBEPXHOCTHRE HHTETPAITE

y [ VEE s

riae S — noayedpepa 2+ y° + 20 = R, 2 > 0.

1) f[j;i;dy,

2 2 -d
rie S — BHENIHSS CTOPOHA MLMICOHTA o7 + 3 + 5 = L.

BapuanT 2

1) C nomomsry kpusoansefiHOr0 HETErPATA BRIMHCINTE IUIOMALE MIYPL, orpaHutesHol
acTpongoll T — acos® {, T — asin® ¢ (a > 0).
2) Barmiciute KprBoanHeHHRN HETerpan

fJ:E ds,
L

rie L — BepxHas NONOBHHA OKDYMHOCTH T° + ° — a°.

BrrMseanTs NOBEPXHOCTHRE HHTETPATH
3 f f rds,
=
rie S — uacts cepu 0 + 3 + 27 = B2, nemaman B neproM okTaHTE.

4) ff;rdyd'z+ydzdr+zdrdy._
)

rae S — BHemH#A cTopoHa KyDa, orpasEmtensore miockoctamu © = 0, gy =0, 2 =0, ©r = 1,
y=1,z=1



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MaTemMaTH4eCKUil aHATU3»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «maTemaTnyeckuii aHaIu3» SIBISETCS TOCTATOYHO OOJIBIIKUM U CIOKHBIM JUIsl yCBOCHHUSL.
Bce npuBoiuMble onpeneneHus, TEOpEMbl U IPUMEPHI 3a/1a4 MOKHO HATH B PEKOMEHI0BAHHOU
autepatype. OIHaKO OMBIT MOKAa3bIBAE€T, YTO OCBOUTH KYPC CAMOCTOATEIBHO YAAETCS TOJBKO
OYEHb HEMHOTHUM CTyZEHTaM. PeKOMEHayeTCsl peryjasipHO MOCELATh JIEKIUU U IPAKTUYECKUE
3aHATUS, BBINOJIHATH JJOMAIIHUE 3a1aHus. [Ipr HeoOX0oauMocTH — 0OpamaTbes 3a KOHCYIIbTaIllueH
K npernoaasarento. [locemenne 3aHsATHII MO3BOJIUT MOHSTHh, KaKU€ TEMbl U B KaKOM OObeMe
uzydarorcs. g caMocTOsATENnbHO  paOOTBl  JIydllle  IO0Jb30BaThCS  PEKOMEHJOBAHHOM
IIPENoIaBaTesIeM JUTEPATYPO U HCTOYHUKAMM.

B koHIE KaX10ro cemMecTpa CTYIEHThl CHAIOT 3K3aMEH. DK3aMEH IPOBOJIUTCS B YCTHOU
dbopme. Borpock! k 3K3aMeHy npeacTaBieHbl B pasnene «CoaepikaHue pas3iesoB AUCIUILTUHBD)
HacTosAlell nporpamMMbl. CTyaeHTy mpeajaraercs OWJIET, COAEpKallMi JBa TEOPETHUYECKHUX
Bonpoca. [Ipu oTBeTe Ha BOmpoCkH! TpedyeTcsi MPUBECTU OMPEEIICHUS UCIOIB3YEMBIX TOHIATUN U
c(hopMyJIHpOBaTh OTHOCSIIMECS K BOIIPOCY TEOpEMBI. B mpoliecce oTBeTa CTyA€HTY MOXKET ObITh
MPEJIOKEHO pelIaTh MPOCTYIO 3ajady, OTHOCSUIYIOCS K TeMe BOmpocoB. s TOro 4roObl
MOJIYyYUTh OLEHKY «YIOBJIETBOPUTEIBHO», JOCTATOYHO IPUBECTH HEOOXOAUMBIE ONPECIICHUS,
(bOpMYyIUPOBKH YTBEPXKIEHUNW U OTBETUTh HA TMPOCTHIE JOMOJHHUTENbHBIE BOMPOCHL. Jlis
MOJIYYCHHUSI OLICHKH «XOpOIIO» WU «OTIUYHO» TpeOyeTcsi MPUBECTH JI0OKa3aTeJIbCTBA
paccMaTpUBaEeMbIX YTBEPKACHUM. ECM CTyIeHT IPUBOAUT JOKA3aTEIbCTBO TEOPEMBI, EMY MOT'YT
OBITh 3aJJaHbl BOIIPOCHI JJIs IPOBEPKU IOHUMAaHUS JOKa3aTeNIbCTBA.

[Ipu BBICTaBICHUM OIIEHOK MOTYT OBITh YYTEHBI OT3BIBBI IpEIOAaBaTess, MPOBOJIUBIIETO
MPaKTUYECKHUE 3aHATUS U PE3YJIHTAThI BHITIOJIHEHHS] KOHTPOJIBHBIX PadoT.



