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1. Henu ocBOeHMS IV CHUTITTHHBI

[ensimu ocBOeHUS AUCUUILTUHBI (MOyIis) «[IpakTHKyM MO MaTeMaTHUYECKOMY aHATU3Y» SIBIISIOTCS
M3y4EHUE CTYJEHTAaMH METOJOB PEIICHHS THUIOBBIX 3aJaya MaTeMaTH4YeCKOTrO aHallu3a M €ro
npuiokeHuid. B mpouecce m3ydeHus: Kypca CTYAEHTHI y4arcs BBIYUCIATH MHpefesibl GyHKIUH U
IIOCJIEI0BATENbHOCTEN,  IpPENes  MOCIEN0BAaTeNbHOCTH,  INPUMEHSATb  IPOU3BOAHYIO  JUIS
uccleoBaHusl  (PYHKUMHA, BBIUYUCIATH HEONPENEICHHbIE M ONpEIENIeHHbIE  HWHTErpaibl,
HECOOCTBEHHBIE WHTErpPajibl, MHTETpajibl, 3aBUCAIINE OT IapaMeTpa, MCCIEAO0BAaTh YHUCIIOBHIE U
dbyHKIIMOHaIBHBIE psAAbl. B Kypce paccMaTpuBarOTCS MPHIOKEHHS MAaTeMaTHYeCKOro aHajin3a B
JIPYTUX pasjesiax MaTeMaTUKU U B IPYTUX HayKax.

2. MecTO AMCUHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Huctummna «[IpakTuKyM 1O MaTeMaTH4eCKOMY aHAIM3y» H3ydaeTcs Ha MPOTSKEHHH IEepPBbIX
YETBIPEX CEMECTPOB M OTHOCUTCS K 00s3aTeIbHON 4acTH 00pa30BaTeIbHON MPOrPaMMBbIU BXOJIUT B
Moylb «MaTteMaTu4ecKuil aHamu3ay.

3HaHUsl, TOJYYEHHbIE NPU U3YYEHUM Kypca HEOOXOIUMBI JUISl M3YYEHUs TaKUX JUCLMIUIMH Kak
mubdepeHManbHble  ypaBHEHHsS, Teopus (YHKIUH KOMIUIGKCHOW TMEepEeMEHHOW, Teopus
BEPOATHOCTEN U MaTeMaTUUYeCKasi CTaTUCTHUKA, TEOpUsi UHPOPMALIUU U JIp.

3. [lnanupyeMble pe3yabTaThl 00y4YeHHUs] MO TUCIHHUIIIAHE, COOTHECEHHBIE C TUIAHNPYEMbIMH
pe3yJibTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponiecc n3ydeHus: AUCIUTIIMHBI HANPaBJieH Ha (OPMHUPOBAHUE CIEAYIONTUX KOMITCTCHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO 1 npuoOpeTeHus cienyrommux 3HaHui, yMEHUI, HABBIKOB U
(unm) onbITa AESITENLHOCTHU:

®opmupyemas NHaukaTop N0CTUKEHUS Ilepeyennb
KOMIIeTeH LM KOMIIeTeHLIMH IJIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus
(ko U GpopMyJIMPOBKA) (ko u popMyJIMpOBKA)

Oo6menpodgeccuoHalbHbIe KOMIETEHIIUN




OIIK-1

Cnocoben
KOHCYJIbTHPOBATH U
UCIIOJIb30BaTh
byHIaMeHTaIbHBIE
3HaHUA B 00J1aCTH
MaTeMaTU4eCKOro
aHaIu3a,
KOMIUIEKCHOTO U
(GYHKIMOHATIBHOTO
aHajm3a ajareopsl,
AHATUTUYECKOU
TEOMETPUH,

b depeHIaTbEHOMI
TEOMETPHH U
TOTIOJIOTHH,
nuddepeHIaTbHBIX
YpaBHEHUH,
JIUCKPETHOM
MaTEMATHKH H
MaTeMaTHU4eCKOn
JIOTUKH, TCOPHUH
BEPOSITHOCTEH,
MaTeMaTU4YECKOMN
CTaTHCTUKH U
CIIy4alHBIX IIPOLIECCOB,
YHCIIEHHBIX METOOB,
TEOPETUYECKOMN
MEXaHHUKH B
npodecCuOHAIbHON
JESITEIbHOCTH

H-OIIK-1_1

Obnanaer 6a30BBIMU
3HAHUSIMH,
MOJIYYCHHBIMH B 00JIACTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBCHHBIX HAYK

3HaTh:

- OCHOBHBIC ITIOHATHUA MAaTEMATUYCCKOT'O
aHaIM3a;

- OCHOBHBIE TEOPEMbI MAaTEMATUYECKOTO
aHaiu3a.

VYMmeTsh:

- peuiaTh TUMOBBIC 3a7a4u (BBIYMCIICHUE
MIPE/ICSIOB, BEIYUCICHUE HHTETPAJIOB, U
ap.);

- pemaTh ¢ TOMOIIBIO METOJIOB
MaTeMaTUYeCKOro aHaJlu3a NPUKIaJIHbIe
3a/1auy (BBIYMUCIICHUE TIOMAIEH,
00BEMOB, OTBICKAHHE IKCTPEMYMOB
(OYHKIIMH OJTHOM ¥ MHOTHX ITIEPEMEHHBIX U
T.J.).

YHI/lBepca.]'IbeIe KOMIICTCHI MU

YK-1

Crniocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTe3 uHpopMaIuuy,
IPUMEHSTh CUCTEMHBIH
TIOJTXO/T JUTSL PEIICHUS
MOCTaBJIEHHBIX 3a/]1a4

N-YK-1 1

3HaeT NpUHLHKIIBI cOopa,
otOopa u 0000IIeHUS
uHpopMaIu

3HaTh:

- BO3MOXXHOCTU IPUMEHEHUSI METOJIOB
MaTEeMaTHYECKOTO aHAJIN3A JISl PEIICHHUS
MPUKIIATHBIX 3a7a4.

YMeTs:

- HHTEPIIPETUPOBATH PEIICHUS
MaTEeMaTUYECKHX 3a/1ay B TEPMUHAX
paccMaTpuBaeMou PeAMETHOM 00JIaCcTH.




4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 8 3aU€THBIX eIMHuLl, 288 akaj. Jaca.

Ne Tembl (pa3aesnbl) Bunsbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n JAMCUHUILIHHBI, BKJII0YAsi CAMOCTOSITEIbHYI0 | KOHTPOJISI YCIIEBAEMOCTH
UX co/lepiKaHue padoTy CTyAEHTOB,
U UX TPYA0EMKOCTh ®opMa NPOMEKYTOIHOI
(B akageMH4eCKHX Yacax) aTrecTanuu
E' KonraktHasi pagora (no cemecmpam)
S 2 2 =2 .2 } ®opmbl 90 u 10T
s § £ 2|5 & E & (npu nanuuuu)
=
S| £ 8| 2|E¢E|Es
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o
Bl g 2|ET|8
1 cemectp
KonTtponsHbie paboThI
1 |Teopus npenenon 16 1 /01| 6 Nol,Ne2, No3
2 [[TponsBonHast GyHKIUU 16 1 ]101| 6
3 UccnenoBanue QpyHKumii ¢ 16 > o1l 77 KonTponbnas pabota
MMOMOIIBIO TPOM3BOIHBIX Ne 4
72 48 4 103|197 3auer
Bcero 3a cemecTp
2 cemecTp
5 Heonpenenennsiii 16 1 101! 6 KonTponbhas padbora
MHTErpaj Ne 5
6 |OnpeneneHHbIN HHTETpaL. 16 1 01| 6 Konrp Onﬁfgﬂ pabora
v Yucnossle n 16 > lo1!| 77 KoHnTpoabHbIe paboThl
(YHKIIMOHAJIBHBIE PSI/IbI Ne 7, Ne 8, Ne 9
72 48 4 103|19.7 3auer
Bcero 3a cemectp
3 cemecTp
n
8 [IpocrpancrBo R" u pyHKIIMN 16 1 101 6
MHOTHUX [EPEMEHHBIX
an)q]epeHHHaﬂbHoeu KonTponbHas pabota
9 |ucuucnenue QyHKIMi 16 1 /01| 6 No 10
MHOTHUX [TEPEMEHHBIX B
HHTerpanbHOe UCUUCIICHUE KOHTPONBHBIC DAGOTEI
10 |pyHKumit MHOTHX 16 2 |01] 7.7 lefg 11, Ne Iiz
TIEPEMEHHBIX
72 48 4 103 19.7 DKk3amMeH
Bceero 3a cemectp
11 |Teopus npenenos 10 1 ]101] 11
12 |Psaet Oypre 10 1 (01| 11
13 JlonoHUTEbHBIE TIaBbI 12 2 1011137 KonTponbHas pabora
UHTErpaJIbHOIO Ne 13




HUCUYUCIICHUS

72 32 4 103|357 DK3aMeH
Bcero 3a cemectp

NUTOro 288 176 16 [1.2] 9438

6 mom uucae ¢ 30 u ;10T

1.

5.

Conep:xaHue pa3iesioB JUCHUIIIHHBI:

Teopus npenenon
1.1. Ilpenen uncnoBOM MOCAEAOBATEIBLHOCTH.
1.2. IIpenen pyHkmm

. . . sin X
1.3. TlepBblit 3aMedaTeNbHBIN IPEACT IIm0 —=1.
X—> X

y y : 1Y
1.4. Bropoii 3ameuatenbHbli mpeaen lim (1+ —| =e.

X—»00 X

1.5. CpaBnenue pyHKuui. O-CUMBOJIMKA, S5KBUBAJICHTHOCTh. TeopeMa O BBIUMCICHHUH MIPEIEIIOB
C TIOMOIIIBIO KBUBAJIECHTHBIX (DYHKIUH.

[TpousBoaHas GyHKIUH.

2.1. Boruncienue npou3BOTHBIX.

2.2. 'eoMeTpUYeCKHil CMBICI TPOU3BOTHOM.

3.1. ®opmyna Teitopa ¢ ocraTouHBIM WieHOM B (hopme Jlarpanka.

3.2. ®opmyna Teiinopa ¢ octatouHbiM wiieHOM B popme [leano.

3.3. Pasznoxxenue ¢ynkmuii mo popmyne Teiimopa.

3.4. Brruucnenue npeaenos ¢ nomoiisio Gopmyinsl Teitnopa.

3.5. [IpaBwio Jlonmutans packphITH HEONPEISICHHOCTEH (CIIydan HeonpeAeIeHHOCTEeH BUIa

o) [2)

3.6. DxcTpeMyMbI (DYHKITHH.

3.7. HaubornpIiee 1 HauMeHblIee 3HaUeHUs (QYHKIIUU Ha OTPE3KeE.

3.8. Brmykiiocts ¢yHknmu. Toukn neperuoa.

3.9. AcuMnToThI rpaduKa GyHKIUH.

3.10. [Toctpoenne rpaduka GyHKITUH.

Heonpenenenuslit uHTErpa

4.1. HeonpeneneHHbIN HHTETpaJl. DJ€MEHTapHbIE IPUEMbl HHTETPUPOBAHMSL.

4.2. VInTerpupoBaHue BbIPAKEHHUH, COEPKALIMX PaJUKAIIBL.

4.3. NarerpupoBanne auddepeHnnansHoro OMHOMA.

4.4. TloncraHoBku Diiepa.

4.5. lnTerpupoBaHue TPUrOHOMETPUUECKUX (DYHKIMHN (YHUBEpCaIbHasi TPUTOHOMETpUYECKast
MOJICTAHOBKA, HEKOTOPBIE YaCTHBIE CIIy4an).

OmnpeneneHHbIil HHTErpaj

5.1. OmnpeneneHHbIi HHTETPa.

5.2. ®opwmyna Herotona-JleitOHmIIA.

5.3. 3ameHa nepeMeHHOH B ONpeAeTICHHOM HHTETpale.

5.4. WuTerpupoBaHue 1O 4acTsIM B OIPEIEICHHOM HHTETpaje.

5.5. IlpunoxxkeHus onpeaeneHHOro HHTerpaa (IUIoIa s KpUBOIMHEHHON Tpanenuu, miomaib
KPUBOJMHEHHOTO CEKTOPa, 00BhEM Tella BpaIIeHHUs, 00bEM Tela C H3BECTHOM IO IHI0
MOTMIEPEYHOT 0 CEYSHHUS, AITMHA YT KPUBOM, IJIOMIA/(b TOBEPXHOCTH BPAIIECHUS).

5.6. HecoOcTBeHHBIC HHTETPAIIHI.

5.7. BbluncneHne HeCOOCTBEHHBIX MHTETPAJIOB.

5.8. Tlpu3Hak cpaBHEHHs CXOAMMOCTH HECOOCTBEHHOTO HHTETpAIa.




5.9. Ipwusnak [upuxiie CXOAUMOCTH HECOOCTBEHHOTO MHTETpaIa.
5.10.TIpusnak Abenst CXOIUMOCTH HECOOCTBEHHOTO HHTETpaIa.
6. YucnoBsle 1 PyHKIIMOHAIBHBIE PSIJIBI

6.1. Yucnosie psbI.

6.2. Ompenenenue cxonqumocTH. VccrienoBanue psiioB Ha CXOAUMOCTD TI0 ONPEEIICHUIO.

6.3. Kpurepwuii Komm cxonuMocTy 4uciIoBOro psija.

6.4. CXoaMMOCTh HEOTPULIATEIBHBIX PSI0B: HHTETPAIbHBIN MPU3HAK.

6.5. CxoauMOCTbh HEOTPULIATENBHBIX PSI0B: IPU3HAK CpaBHEHUs (B GopMe HEpaBEHCTBA U B
npenenbHon hopme).

6.6. CxomMMOCTh HEOTPHUIIATEIBLHBIX PsIOB: Mpu3HaK JlamamOepa (B popme HepaBEeHCTBA U B
npenenbHon hopme).

6.7. CxoauMOCTh HEOTpULIATENbHBIX PsA0B: Mpu3Hak Komm (B oopMe HEpaBeHCTBA U B
npenenpHon hopme).

6.8. 3naxonepemeHnHble psiibl. [IoHATHS aOCOMIOTHON U YCIIOBHOM CXOUMOCTH.
3Hakouepenyomuecs psabl. [Ipuznak JleliOHMIIa CXOAMMOCTH 3HAKOUEPEAYIOLIETOCs pAa.

Zakbk

6.9. IlpeoOpazoBanue Abens. Jlemma 00 olleHKEe CyMMBI k=1 :

Sab,

6.10.[Tpu3nak AGeist CXOQUMOCTH psiia =L .
Z an bn

6.11.TIpusnak {upuxie cXoauMOCTH psiga "=t

6.12. Creniennoii psa. Paguyc cXoquMOCTH CTEIEHHOTO Psizia.

6.13.Psn Teitnopa.

6.14. DyHKIIMOHAIBHBIC TIOCIEOBATEILHOCTH U psiabl. [loToueunas u paBHOMepHas
CXOAMMOCTH (PYHKLMOHAIBHBIX IOCIEI0BATEIBHOCTEH U PS/IOB.

6.15. UnTerpupupoBanue u auddepeHnnpopanne GyHKIHOHATLHBIX MOCIEI0BATEIBHOCTEH 1
PsI0B.

6.16. lnddhepenupoBanre 1 UHTETPUPOBAHNE CTETICHHOTO PSIa.

6.17.Psanb1 @ypre. OnpeneneHue kodppuureHToB o meroay Ditnepa-Dypsbe.

7. TIpocrparctBo R" v hyHKIMH MHOTHX TIEPEMEHHBIX

n n
7.1. Hpeﬂen noCIacaA0BaTCIbHOCTHU B R .TeopeMa: CXOAUMOCTD IMOCJICIOBATCIIbHOCTHU B R
OKBHBAJICHTHA CXOJNMOCTHU 1'[0CJ'ICI[OBEITGJ'II)HOCTCfI'KOOP}IHH&T.

7.2. ®ynkimuu B R " [Tpenen pyHKIMU B TOUKE.
8. HuddepenunanbHoe ucuuciaeHne GyHKINNH MHOTUX ITEPEMEHHBIX.
8.1. BpruncneHne 9acTHBIX MTPOU3BOIHBIX.
8.2. Brruncnenue nuddepennnana GyHKINN HECKOIBKUX EPEMEHHBIX.
8.3. T'eoMeTpuyeckne NpUIOKEHUS TPOU3BOTHON (PYHKIIMM MHOTHX ITEPEMEHHBIX (KacaTeabHas
K IIPSMOii, KacaTenbHast IIIOCKOCTh K TpaduKy GYHKIMU ABYX IEPEMEHHBIX ).
8.4. BprumcneHne NpoOU3BOIHON 10 HAaNpaBlIeHUIO. BrruncieHne rpaIuenTa.
8.5. ®opmyna Teiopa 11 GyHKIUI MHOTUX EPEMEHHBIX.
8.6. DxcTpeMyMbl QyHKIMI MHOTHX TIEPEMEHHBIX.
9. HuterpanpHOe HcUMCIeHUE (YHKIIMNA MHOTHX ITEPEMEHHBIX
9.1. UuTerpansl, 3aBUCSIINE OT TapaMeTpa. BrruncieHne MHTErpaioB ¢ TOMOIIBIO
Qg epeHIMPOBaHUS U HHTETPUPOBAHUS 110 ITApaMeTpy.
9.2. Tamma-dynknus Ditnepa. bera-dpynknus Ditnepa. [IpuMeneHne DWIepoBbIX HHTETPAJIOB.
9.3. JIBoiiHoii uHTerpai. Berurcnenue N1BOHHOTO UHTErpana (CBEACHUE K IOBTOPHOMY
MHTETPUPOBAHUIO) JJIsl IPSIMOYTOJILHOM U MPOU3BOJILHOM 00JIaCcTei.
9.4. IlpunoxxeHus IBOWHOTO MHTErpaia (BBIYUCICHUE IUIONIAIeH, MacC U 00BEMOB).
9.5. 3ameHa mepeMEHHBIX B IBOMHOM HHTerpaie. [lonspHbie n 0000IeHHbBIE TOISPHBIE
KOOPJIMHATBHI.



9.6. TpoiiHble 1 MHOTOKpATHBIC HHTETPAJIbI. 3aMEeHA TEPEMEHHBIX B KPATHOM HHTETpaJe.
Cdepuryeckue v IUIMHAPUUIECKHE KOOPIUHATHI.
9.7. HecoOcTBeHHBIE KpaTHbIE HHTETPAJIBI.
90.8. BrruncieHue KPUBOJIMHEHHBIX HHTETPAJIOB 1TO THIA.
9.9. Brluncienue KPUBOJIMHEHHBIX HHTETPAJIOB 2T0 THIIA.
9.10. ®opmyna I'puHa 1 ee mMpuUMEHEHHE.
9.11. BeiuucieHue WIOHIAACH C TOMOIIBIO KPUBOJIMHEHHOTO HHTETpasia 2ro TUIa.
9.12. VYcnoBus MOTEHIIMATBHOCTH IOJIS. BhIUncieHne HHTErpaioB OT MOJTHBIX AU(GEepeHITNaIoB.
9.13. BeIuncieHHE TUIONIAIA TOBEPXHOCTH.
9.14. BeluncieHHe MOBEPXHOCTHBIX HHTETPaJIOB 1ro TUMA.
9.15. Brluncnenue NOBEPXHOCTHBIX HHTETPATIOB 20 THIIA.
9.16. ®opmyna Crokca.
9.17. ®opmyna OcTporpaackoro.
9. Teopus npenenos
9.1. OO6o06uIeHHs TOHATHS Tpeea.
9.2. Brluucienue npenenoB pa3IUYHbIX TUIIOB.
10. Psagp1 dypre
10.1. Paznoxenue GyHKIUH 11O MPOU3BOIBHBIM MTOJHBIM OPTOHOPMHPOBAHHBIM CHCTEMAM.
10.2. DneMeHTHI TeOpUU TPUOTHKEHUI.
11. JlonoaHUTENBHBIC TTIaBBl HHTETPATBHOTO UCYUCIICHUS
11.1. Beluucnenue N-MepHBIX 0OBEMOB.
11.2. BeruuciieHre TUIONIAIA TOBEPXHOCTH B €BKIIUIOBOM IIPOCTPAHCTBE.

5. O0pa3oBare/ibHbIe TEXHOJIOTHM, B TOM 4YMCJe TEXHOJOrHM 3JIEKTPOHHOIO O0y4YeHHsl M
AUCTAHIMOHHBIC 00pa3oBaTe/JbHbIe TEXHOJOIHH, HCHOJb3yeMble INPH OCYLIEeCTBJICHHH
0o0pa3oBaTeIbHOIO NpoLecca Mo JHCHUILINHE

Jlekuuss — naer nepBoe LIEJOCTHOE NPEICTABICHHE O JUCLMIUIMHE U OPUEHTUPYET CTYICHTA B
CUCTEME M3yuYeHHUs MaHHOW IUCUMIUIMHBL. CTYyAEHTbl 3HAKOMATCS C HA3HAYEHHEM M 3aJadyaMu
Kypca, €ro pojibl0 U MECTOM B CHUCT€ME y4YEOHBIX JAUCLUIUIMH U B CUCTEME MOJTOTOBKH B LIEJIOM.
Jlaetcs kpaTkuil 0030p Kypca, UCTOpHs pa3BUTHsI HAYKU U NPAKTUKH, TOCTHXKEHUS B A3TOM cdepe,
MMEHA M3BECTHBIX YYEHBIX, M3JIararoTCs IEPCIEKTUBHBIE HaIpaBicHUsA HcciaenoBaHui. Ha srtoi
JIEKIMU BBICKA3BIBAIOTCS METOJUYECKHE U OpraHU3allMOHHbIE OCOOEHHOCTH pabOThl B paMKax
JAHHOM JUCHMIUIMHBI, a TaKkKe JaeTcsi aHajlu3 peKOMEeHAyeMoill y4eOHO-MEeTOAMYECKON
JIUTEPATYPBL.

AxajgeMHu4ecKas JICKIUS C JJIEMEHTAaMH JIEKIHMH-0eceAbl — IIOCIEIOBATEIbHOE W3JI0KEHHUE
MaTepHala, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO B BHJE MOHOJIOTA NPENOAABATENs. DJIEMEHTHI
JeKIMU-0ece bl 00ecTIedrBalOT KOHTAKT MPETo1aBaTelis ¢ ayAUTOPUEH, UTO MO3BOJISIET NPUBJIEKATh
BHHUMaHUE CTYJEHTOB K HanboJiee BaKHbIM TeMaM JAUCLUILIINHBI, aKTUBHO BOBJIEKATh UX B y4EOHBIN
npoliecc, KOHTPOJIMPOBATh TEMIT U3JI0KEHHs Y4eOHOro MaTepHuaja B 3aBUCUMOCTH OT YPOBHS €ro
BOCITPUSATHS.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, IIOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 10
3aKpEIUICHUIO MTOJTYYEHHBIX Ha JIEKIUN 3HAHWUM.

KoHncyabTanum — BHJI y4ueOHBIX 3aHATUH, SBIAOLMICS OAHOH U3 (opM KOHTpoOIs
caMoCTOsITeNIbHOM ~ paboThl  cryaeHToB. Ha  KkoHCymbTanusx 1o mpoch0e  CTYAEHTOB
paccMaTpUBAIOTCST HawOojee CIIO0KHbIe MOMEHTHl IPH OCBOGHHHM Marepuana JUCLUUIUIMHBL,
IIPENO/IaBaTellb OTBEYAET HA BOMNPOCHI CTYAEHTOB, KOTOpPHIE BO3HMKAKOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHOU PaOOTHI.

6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PAaCHPOCTPAHAEMOI0 TPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE



- u3garenabckas cuctema LaTex;
- Adobe Acrobat Reader;
- https://www.wolframcloud.com/

7. IlepeyeHb cOBpeMeHHbIX TNPO(ecCHOHANBbHBIX ©0a3 [JaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHUH 00pPa30BaTeJbLHOI0 Mpolecca mno
AUCHHILINHE (PU HE00X0AMMOCTH)

ABTOMatH3upoBaHHas 6nbiroTedHo-uHpopmanuonHas cucreMa «bYKHNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHO ceTn «HMHTepHeT» (IpH HEOOXOAUMOCTH),
PeKOMEeHIyeMbIX /1JIsl OCBOEHHS 1M CHUITHHbI

a) OCHOBHasI JIMTeparypa

1. Kimumos B. C. OgqnomepHnbiii MaTeMaTtnueckuit ananus. Yacts |. SApocnasns, SApl'Y, 2005.
2. Knumos B. C. MuoromepHsbIii Mmatematudeckuid ananus. Yacts |. SApocnasns, Apl'Y, 2006.
3. Kimumos B. C. MuoromepHbIit MareMatuueckuii ananus. Yacts |. Spocnasns, SApl'Y, 2009.
4. Kiiumos B. C. MHoromepnsiii Matemaruueckuit ananus. Yacts Il. Spocnasns, Apl'Y, 2009.
5. 3opuu B. A. Marematuueckuii ananus. Yacts |. M.: MITHMO, 2019.

(u Ipyrue uzaHus)

6. 3opuu B. A. MaremaTtuueckuii ananu3. Yacts |l. M.: MIITHMO, 2019.

(v Ipyrue uzaHus)

7. Hemunouu b.I1. COopHUK 3ama4 U ynpaKHEHHUH MO MaTeMaTH4YeCKOMYy aHanmu3y. M.: u3a-Ba
ACT, Actpens, 2015. (u npyrue usganusi)

0) 10MOJIHUTE/ILHASA JIUTEPATypa

1. ®uxrtenronsi [.\M. Kypc nuddepennmansuoro u unterpansuoro ucuncienus. T.1, 11, 1. M.:
[TMOMIIL, 1963; CIIb: HeBckuit quanext, 2001, 2002. (u apyrue u3gaHus)

2. Tep-Kpukopos A. M., lllabynun M. U. Kypc maremaTnueckoro ananuza. M.: bunowm, 2015

(v Ipyrue uznaHus)

3. Kmumos B.C. , YxanoB A.}O. Pemenue 3amaq MaTeMaTHYIECKOTO aHAIN3a C UCIOJIb30BaHUEM
KOMIIBIOTEpHON MaTeMaTuku. Spocnasis, 2014.

9. MaTepua/ibHO-TeXHHYecKas 0a3a, HeOOX0AUMAs ISl OCYLIeCTBJICHUSI 00pPa30BATEILHOIO
npouecca no AMCUMUIINHE

- yueOHbIE ayTUTOPUU AJIsl IPOBEJACHUS 3aHATHI JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayTUTOPUHU AJIS IPOBECHUS IPAKTUYECKUX 3aHATUH.

- yueOHbIE ayTUTOPUU AJISl IPOBEACHUS TPYNIIOBBIX M UHIUBUIYATbHBIX KOHCYJIbTALIUH.

ABTOpBI:

[Tpodeccop kadeapsr
MaTeMaTuueckoro ananusa, A.¢g.-m.H. B. C. Knumon

HotenT kadenpsr
MaTeMaTHYeCKoro aHanusa, K.g.-m.H. A. FO. Yxanos


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

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«IIpaKkTHKYM 110 MATEMATHYECKOMY AHATU3Y»

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

1.TunoBble KOHTPOJbHbIE 3alaHUsI U WHbIE MaTepHaJibl, MCIOJIb3yeMble B Ipolecce
TEeKYIIero KOHTPOJIsl yCIeBaeMOCTH

KonrponbHas pabora Ne 1. Meron maremaruueckont uaaykiuu (M-OIK-1_1, U-YK-1_1)
Bapuant 1
_,:LICIK'd'.'I&l'l'h PABEHCTBEO

1 1

(i + 1) 14+n

i=1

Bapuanr 2

..:LL'ZI Ka3aThk PaAaBeHCTBO

n

. 1 .
Z i+ 1) = En(l +n)(2+n)

i=1

Bapuanr 3

..:LL'ZI Ka3aTk PaBeHCTBO

i 13 3+ 2n
i(i+2) 4 21+n)2+n)

Bapuant 4

_,:LL'ZI Ka3aTh PaBeHCTBO

L]
, 1 ,
Z i(2i+1) = E:‘:(l +n)(5 +4dn)

i=1



Konrpomnsnas pabora Ne 2. IIpenen mocnenoBatensuoctu (M-OIIK-1 1, U-YK-1 1)

Bapnast 1

1) HallTin sHAUeHEe BHIPAMKEHH

. nt4dym
hm ————.
n—oo | - :I'i.E
2) Halttin sHAueHMEe BRIDAMEHNS

3) Haftn sHAUEHRE BRIDAMKEHIN
. €% —cosT
hm ——
z—+0 T
1) NokazaTe paseHCTBO, HCHIONB3YS ONpeIeieH e MPEIEIa N0CIe 0BATEEHOCTH
(o = mafiTa N;)
2 3
. m—n
lhm —— = —1.
n—too 7Y +1
5) Jlokasars paBeHCTEO, HCIOJIB3YA onpenenesne npetena dyukmun. [lo = (F)
naftra & (A). Ilpusectn npumep.

y—+—oo, T —ra+l.

Bapnant 2
1) Halltin 3HAUeHEEe BHIPAMKEHHH
logn + 1
=
2) Hafiti sHAYEHHE BHIDAMKEHM

lim
x—+0

Vi+I-2
x? '

3) Haftn sHAUEHRE BRIDAMKEHIN

tn |1 (5)]

1) NokazaTe pageHCTEO, HCOOIE3YSE ONpeIe/eHRe NPelea NocIe 0BATeEHOCTH
(o = mafita V)

lim (2011n — ™) = —oc.

=+

5) Jokasars paBeHCTEO, HCIOIB3YA onpenenesne npetena dyukmun. [lo = (E)
nafttu 4 (A). lpusectn npunep.

y—=5+0, z—=1-0




KontponbsHas padora Ne 3. [Ipenen pynknuu (M-OITK-1_1, U-YK-1_1)

BapmanT 1

L (22 +1)° — (1— 32"
- 92 _ o3
2. lim (J""’I"g —(z* - 1]2"'3).
cos (5] —sin (3
P cos( )

L L (mn+1) tan( S )
- lim - sin A1) :

e sin(x) — e* sin(a)

5. lim

F—+ Ir—i

. arctan (r2 + 3r
6. lim arctan (2” + 3r)

r—0  arcsin(2r)

BapuanT 2

i —3rll 42242

2 ]i]" w
= P

v eos(ax) — T/ cos(5x)
- ;

3. lim .
0 sln

(x)

" By
4 lim (M)
n— 4o Hlnlta:l

e®log(z) — e log(a)

(=2
H

—+il T —i

. tan(x
lim —]
=0 aresin3r)

KonTtponbHast pabota Ne 4. IIpousBonnas u ee npwioxenust (M-OIK-1_1, U-YK-1_1)



BapuanT 1

1) Passosurs muorowten P(x) = 321 +21 — 2 1o HesbIM H0I0KNTETBHBIM CTEMeHsIM
{;'i_‘- —+ l}

DIIPEJ [&JIHTEL 3HaYMeHHHA BhI pél?hE‘HHﬁ

arcsin 2r — 2 arcsin r . log = )
5 : 3) lim ——, (g=0),

r—+oo Tt

2) im

r— T

2 = 1
4) lim (— Arccos r) ; 5) hm ({:()t T — —) :
r—0 \ 7T r—0 T

Bapuant 2

1) Pasnoxurs muorounen P(x) = x! + 2% — 2 no nennim nonoxurensHbIM cremnemsm
(x — 2).

OrnipeienuTh 3HAUEHHS BhIpazkKeHH i
(a + )% —a® "

2) lim 3) lim

r— J’,‘Q ' =400 £

. arctanz \ = - 1 1
4}13—,111.!!( T ) " d}}ﬂLn% (log:r :r—'l) '

(a =0, n=0),

KontposnsHas pabota Ne 5. Heonpenenennsiii uarerpan (M-OINK-1_1, U-YK-1_1)

BapnanT 1

o 1—u ' 1 '
1) /\((IJ + 1) S111 .6 d‘l;? 2) \/mdi.} 8) /m dll,,

1 1
4 ——dxr 5 —dur.
)fta.n;z:—i—l . O)f\/(z:—l—B—i—l l

BapuanT 2

1
). v __‘2.23 . '2‘ iI“?' ) . ‘
!V f(ZlL S 2 /l 2% dz,  3) /(1;2 +2r+4 dr,
1
4) fmd;z:, 5) fﬁ’h sin (e”) du.

KonTtposnbsHast padota Ne 6. HecooctBennbie unrerpainst (M-OINMK-1_1, U-YK-1_1)



JIBI

JIBI

BapuanT 1

BriauesanTs HecobeTEEHHBIE HHTeT'PAJIEI HJIH YCTAHOBHTE HX PacXoIHMOCTE.

T dy 1322 42
1 xr 0 vV

I’iCC.T[E,ILD BAThH CXOIHMOCTE HHTEIPAJOB

+:x::r3_|_1 1 ‘\/E
3 —dr, 4 ———dxr.
)_/1 A 4h )1; v1—zxt *

I’iCC‘.T[E,ILDBaTb Ha ElEl[‘O.HIUTH}'[O H YCJIOBHY K} CXOJTHMOCTE HecoDCTBEHHEIE HHTEel'DAa-

+m . +m - . ;
5)[ smﬁ:rdL ﬁ}f mgn{smz}d:r
0 1

2 T

Bapuant 2
Buiuucanrs HecobeTBeHHBIE HHTEIPAJIBI HIIH YCTAHOBHTH WX PACXOHMOCTb.

1}]+me—ﬁd1~ 2) [EL
i} ' J1 :Ifx,fIOg:I.'-

I/ICC.T[E,ILD BATE CXOIHMOCTE HHTEIPaJIOBE

T rarctan b dr
3 ——; [ 4 [ S
) 1 V142t ' ) 0 evF—1

I"IC‘C.T[E,ILDBB.T]: Ha aEIC'D.J'IIUTH_YEO H YCJIOBHY K CXOIMHMOCTE HecobCTBeHHBIe HHTEeI'pa-

5) f‘“’" sin‘u':r.d:r! 6) /"H’C’ sign(cos 2.:5]{51
1 J1

T 72




KonrpounbHas padora Ne 7. Yucnossie psiasl (U-OITK-1_1, U-YK-1_1)

BapuanT 1

1} Heenenopars cxopmmocts pana. Ecm pag ccomures, HaiiTh ero cyMay.

= (1)
2

n=0

Hecneposats cxomqpMocTs pajios
= n “n+l
2 —_— 3 .
:I Z n’ } Z nl
n=1 n=1
Heenenosats Ha abeolmoTHY 0 H YOIOBHY 10 CXOIAMOCTE PR

= sinn = sinn
4 X 5 )
};?1—11]' )§n3+l[]

BapuanT 2

1} Heenenoparh cxommmocts pana. Ecan pan ccomures, HaliTH ero cyMay.

oo

> (-1

n=>0

HecnenosaTs cxomHEMOCTE PAIIOE
= n+1 — (—1)"
2 . 3 .
}Z??,S-l-lﬂ" :IZ n!!
n=1 n=1
Heenenosats Ha abeo/moTHY 00 H YOIOBHY 10 CXOIAMOCTE PHIEL

= (-1)" o o sin I¢
) Pty .,
}Zﬂ_‘i_l' Djz n3

1

E]
Il
-
E]
Il



KonrpounsHas padora Ne 8. Crenennsie psapl (M-OIK-1 1, U-YK-1_1)

BapunanT 1

Haitti 0bmacTh cXoUMOCTH CTENEHHBIX PSI0B

- (_1)‘& n . lOgR n
1) Z En L Q)Zn100$= 3)

n=>0 n=1

4) Z(—ljnﬁ'}?n, Z 3R+1

BapuanT 2

Haiitn 0bsacTh ¢X0MMOCTH CTENEHHBIX DPSI0B

1) i(—m (1+%)_n ", 2) i (sm %) 2", 3)

n=1

= (4n+1
Z logn’ Z (—1?1

n=1 n=0

BapuanT 3

Haitti 0bmacTh cXOMMOCTH CTENEHHBIX PSI0B

1) Z (_Qi)n-r“, 2) Zn“-r.“, 3) Z%(n—l—l]g(:r

o0

2

n=0

(5



KonrpounbHas padorta Ne 9. dynkunonansbie psiasl (M-OIMK-1_1, U-YK-1_1)

BapuasT 1

Wecnenosars nocienoBaTelbHOCTH HA PABHOMEDHYH) CXOIHMOCTL B YEAZAHHBIX
TPOMEHY THAX

(=" ) i
1) n? L g2 € [0, +00), 2) ™™, xel0l], 3)e ™, rell,+oc).
[Tonpayacks npusnakom Befiepirrpacca, 10KA3aTh PABHOMEDPHY 10 CXOIHMOCTE B YKa-

SAHHBIX TPOMEKY TEAX CIIEIY RIHY by HKITHOHAILHEIX DHEIIOE

o 1 [= ) nr

) g Telote) 8 Y omy Te (-0

n=1 n=1

) Haitre cymmy paga

[= =] —
_Td.n 1
Zn=1 dn—1

BapuanT 2

Wecnenosars nocienoBaTelbHOCTH HA PABHOMEDHYH) CXOIHMOCTL B YEAZAHHBIX
TPOMERY THAX

1) arctannr, z€[0,2], 2) arctannz, =& [2,+o0), 3)(-1)"z, =ze[0,1]

Homayacs npuzaakom Bellepurrpacesa, NokaszaTh PABHOMEPHY 10 CKOIHMOCTE B YKa-
SAHHBIX TPOMEIKYTEAX eIy oy dy HKIHOHAILHEIX PHIIOB

4jiw z € [0, 100] a}ix”" TE Ll
— ER—EI: r — r 2.2

) Hairn cymmy psajga

oo —
Id.n 3

— 4dn —3

=




KontponbHas padora Ne 10. dynkuuu muorux nepemennsix (M-OIMK-1 1, U-YK-1_1)

BapuanT 1
1) Haiiti wacTHEe NPOM3BOIHEE 1-r0 # 2-10 NOPAIKOE (yHKIHNA
u=f(E,n), £=sin(r+2y), 7=
2) Heenenopars Ha secTpeMyM &y HKIHIO
z=2(6—z —y).
3) Heenenopars diyHEIHK HA YCTOBHEI SKCTPEMYM
z=¢" mupn T+y=1
4) Hairru nabonsimee u nansennmee snasenue dynxmm » = r7+3y* —r+ 18y —4
pobmacrn 0 <r <1 0<y<1
BapuanT 2
1) Haittn 9acTHRe nponssonase 1-ro # 2-ro NopaIkos dyHKIHA
u=fl&nx), £€=v. n=2z, x=z-U
2} Heenenopark Ha secTpeMyM &y HKIHI
z=1 43 — 32y

3) Hecnenosars Ha skerpemyM diyakimo = = f(x,y), 3a1aHHy 10 HeSEHEIM YPaB-

HEHHEM 4

T
ot —ryz=0.
3
4) Haiiti vafoisinee 1 HanMeHbIIee 3Hadenne Gyakuun = = 12 + y? B obnacTr
E |
oz Bz =

KonrponbsHas pabota Ne 11. Kpatusie unrerpanst (M-OIMK-1 1, U-YK-1_1)



BapuanT 1

Haiitn ofbeMb Tes1, OrpaHMYIEHHBIX NOBEPXHOCTAMH (BCE NApAMETPh TOJOHKHTE b
HBI ).
9
Dz=4—9 2=y’ +2,2=—-1,v=2.
2 3 g2
_ o-—r-—dy _
2) z= - ,z=10

3) (x +y* + 22)? = azy=.

[

BapuanT 2
Haittn 06 beMbr Tes1, orpaHUYeHHBIX NOBEPXHOCTAMH (BCe NApAMeTPhl HOJOMKHTEIb-
HBI ).
1:] 2:;1‘.24—'92, z :.r2+2y2, y=r, y:gj_'.: r=1.
y=e,y=e" e —y* 2 =0
3) (z2 +2 + ) = 5.




Konrtponsnas padora Ne 12. KpuBosiuHeiiHbIE 1 TOBEPXHOCTHBIE HHTETPAIIbI
(U-OIIK-1_1, U-YK-1_1)

BapmanT 1

Brruncante kparonnaeliHbe HHTErPATIH

1) ffds__
LYy

e L — myra napabons y* — 2x, nexamas sexncyy touxamn (1, /2) n (2,2).

2) f (? +3?) dy,

L

rane L — woHTYp npasoyronsHHEa, obpasosaHoro npaMeivmu = 1, =3, y =1,y = 5 B
NOJIOMHTENLHOM HAMPABISHHH.
BErscuTE NOBEPXHOCTHEE HHTETPATE

9) f fj VI fds,

rne S — noayedpepa w2 + ¢ + 22 = R 2 > 0.

1) fﬁzmy,

v 2 o
rie S — BHEUIHSS CTOPOHA JUMIcoRta & + & + &5 = L

BapuanT 2

1) C noMomsr KpHBOARHENHOTD HHTEIPAJIA BRITHCINTE IUIOMAILE QMY PR, OrpaHiIeHHo
acTpongoft T — acos t, T — asin t (a > 0).
2) Brrmicinte kpreoanHeliaril nETErpan

fJ:E ds,
L

rie L — BepxHAs NOJOBMHA OKDYRHOCTH T° + 4° = a’.

Brrmcan T NOBEPXHOCTHRE HHTETPAITE
3 f f rds,
)
rie S — uacts cepu 0 + 3 + 27 = B2, nemaman B neproM okTaHTE.

4) ffzdydz+ydzdr+zdrdy._
)

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



Konrponsnas padora Ne 13. MuterpupoBanue QyHKIHI MHOTHX TEPEMEHHBIX
(U-OIIK-1_1, U-YK-1_1)
Bapuant 1

1. Paznoxurs B pajg @ypoe dyuxmmo f(x) = cos ax (a ¢ Z).
2. Beraucanrs uHTErpa

1 1 1 gl
/ ] / f (21 + 23 + 23 + 23) drdrodrsdry.
o Jo Jo Jo

Bapuant 2

1. Paznoxuts B pajg @ypee dyuxnuio f(r) = sin ar (a ¢ Z).
2. Haiitu 06bem 4eThIpexMepHO HPaME/Ibl

——|——+—+I—§l x>0 (1=1,234).



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«IIpaKkTHKYM 110 MaTeMaTHYeCKOMY AHATU3Y»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «lIpaktukym 10 MareMaTMuyecKOMY aHaJIu3y» TECHO CBs3aH C KypcoM
«MaremaTtndeckuii aHainu3y». PekoMeHayeTCst peryisipHO MOCEIIATh JEKIUU | 3aHSATUS IO KypCy
«[IpakTUKyM 1O MaTeMaTUYECKOMY aHaju3y», BBINOJIHATH JOMalIHue 3ananusd. [lpu
HEOOXOAMMOCTH — oOpamarbcs 3a KOHCY/IbTallMeld K mpernojaBarento. [locemenne 3aHATHN
MO3BOJIUT TOHATh, KaKWE 3a/laud HYXHO HAyuduTbcs pemath. s caMOCTOSTENbHO paboThI
JIy4IlIi€ MOJIb30BAThCSl PEKOMEH0BAHHOM MPEIOIaBaTEeNIEM JIUTEPATypOr U UCTOUHUKAMH.

Bonbmioe KOMMYeCTBO THUMOBBIX 337ad paccMOTpeHo B yuyeOHuke I'. M. @uxrteHroibia
«Kypc muddepeHnuranibHOro 1 MHTETPAIBHOTO HCUUCIICHUS» (CM. CITUCOK JIUTEPATYPHI).

B konie kaxuoro cemectpa craercs 3ader. JlJis yCHEIIHOW cAaud 3ayeTa HEoOXO0JIMMO
MOJIYYUTh 3a4€T 10 BCEM KOHTPOJIbHBIM paboTaM, MPOBECHHBIM B TeueHHe cemecTpa. [Ipumepsl
BapHAHTOB 33JJaHUI KOHTPOJBHBIX pa0boT mpuBeaeHb! B [Ipunoxennn 1.



