MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa maremaTnyeckoro aHammsa

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

HpaKTI/IKyM Mo MaTEMAaTHYC€CKOMY aHAJIU3y

Hanpasnenue noaroToBku (crennaibHOCTH)
01.03.02 Ilpuknannas MmaTremMaTrka 1 HHGOpMaTHKA

Hamnpasnennocts (poduis)
«[IpuknagHOE MPOrpaMMHPOBAHNE ¥ HH(POPMAIIMOHHBIC TEXHOJIOTUI

dopma 00ydeHHsI OUHAs

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3aceJaHuU Kadeapsl MaTeMaTH4ecKoro (akynbrera
ot 24 ampens 2024 r., nporokoa Ne 8 npotokos Ne 9 ot 3 mas 2024 1.

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HensmMu ocBoenus aucuuiinHbl «IIpakTMKyM IO MareMaTU4eCKOMY aHAIN3Y» SIBIIAIOTCS
U3y4YeHUE CTYACHTAMH METOAOB pELICHHsS THUIOBBIX 3a7a4 MaTEMaTUYECKOIO aHalu3a U €ro
npuIokKeHnid. B mporecce mM3ydeHHst Kypca CTYyIEHTBI ydaTcsl BBIYMCIATH Mpeaeibl QYyHKIHA U
[I0CJIEI0BATEIbHOCTEN, TNPUMEHATh MPOU3BOJHYIO JUIsl MCCIENOBaHUS (YHKUUH, BBIYUCIATH
HEOIpEJe/ICHHBIE M  ONPE/ACICHHBIE HWHTETPalbl, HECOOCTBEHHBIE WHTETPAIbl, WHTETPAJIH,
3aBHUCAILIME OT IapaMeTpa, KpaTHbIE, KPUBOJIMHEMHbBIE U ITOBEPXHOCTHBIE NHTErPalbl, UCCIEA0BATh
YHCIIOBbIE U (DYHKIIMOHAIBHBIE pAbl. B Kypce paccMaTpuBarOTCsS MPHIOKEHHUSI MaTEMAaTHYECKOTO
aHajau3a B IpYrux pasjeiiax MaTeMaTUKU U B IPYTUX HayKaX.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHas AMCUMIUIMHA OTHOCUTCS K O0O0S3aTeNIbHOM 4YacTH 00pa3oBaTeNbHON MPOTrPaMMBI.
Juctumumnba «[IpakTHKyM 10 MaTeMaTH4EeCKOMY aHAJINW3Yy» H3y4aeTcs Ha NPOTSHKCHHH IIEPBBIX
TPEX CEMECTPOB. 3HaHUs, MOJTYUYEHHbIE MIPU U3YYEHUU Kypca, HEOOXOAMMBI JUIsl U3YYEHHUS TaKuX
JUCLMIUIMH Kak JaupdepeHluanbHble ypaBHEHUs, KOMIUIEKCHBIM aHamu3, (QYHKIMOHAIbHBINA
aHaJIM3, TEOPHUsI BEPOATHOCTEN U MAaTEMATUYECKasl CTATUCTHKA U JIp.

3. [InanupyemMble pe3y/bTaTbl 00y4YeHHUs] MO0 TUCIHUILIAHE, COOTHECEHHbIE C IUIAHNUPYeMbIMH
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouecc n3ydeHus: AUCIUILTMHBI HATIPABIICH HA (OPMHUPOBAHUE CICAYIONUX KOMITCTSHITUI
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO u npuobperenus ciaeayronmx 3HaHui, yMEHU, HABBIKOB U
(unm) onbITa AESITENBHOCTHU:

®opmupyemas
KOMMEeTEHIUs
(xoa u popMyTHPOBKA)

NHaukaTop N0CTUKEHUS
KOMIIeTeHLIMH
(xoa u popMyJIMpOBKA)

Ilepeuenb
IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs

Oo6menpodgeccuoHaIbHbIE KOMNIETEHITUT

OIIK-1

Crioco0eH MPUMEHSITh
dbyHIaMeHTaIbHBIC
3HAHWS, TIOJTyYEHHEIC B
obnactu
MaTeMaTHYeCKUX U (MJIH)
€CTEeCTBEHHBIX HayK, U
WCTION30BaTh UX B
npohecCHOHANBHOMN
JeSITeTbHOCTH

H-OIIK-1.1
OO6nagaeT OCHOBHBIMU
(dhyHIaMEHTATLHBIMU
3HAHUSAMH B 00JIaCTH
MaTeMaTHKH U e
MPUIIOKEHUN, UMEET
MPEJICTABICHUS O
CHETM(PUKE HX
HCIOBb30BaHMUS B

3HaTh:

- OCHOBHBIE ITOHATHS MaTEMaTHYECKOIO
aHaju3a;

- OCHOBHBIE TEOPEMbI MATEMATHYECKOTO
aHaiu3a.

YMmerTh:

- pemaTL TUITIOBLIC 3aa4YU (BI)I‘II/ICJ'IGHI/IC
IpeIeIOB, BEIYUCIICHUE POU3BOIHBIX,
BBIYHCJICHHE WHTETPAJIOB, CYMMHUPOBaHHUE PSIOB

npodeccuoHaIbHON u z1p.);

JICSITEIIBHOCTH

H-OIIK-1.2 3HaTh:

YMeer KBATUGUIIMPOBAHHO | - 00JaCTH MPUMEHEHHS METOJIOB K MPHUKIIATHBIM
OTIpeIEIATh 00J1acTh 3a/1auam;

(byHIaMEHTATbHBIX YMmers:

3HAHWH, OTHOCSIINXCS K
IOCTaBJIEHHOM 3a7a4e

- OMpeIeATh, KAKUE UMEHHO METObI
MaTeMaTHIECKOTO aHAIN3a IPUMEHUMBI K
JAHHOUM KOHKPETHOU MPUKJIAIHOMN 3aaue
(BBIYMCIICHUS TUIOMIAICH, 00bEMOB, OTBHICKAHHUS
3KCTPEMYMOB (DYHKIIMU OJJHON ¥ MHOTUX
TepeMEHHBIX U T.JI.).

H-0OIIK-1.3

3HATDB:




HNmeet HaBBIKH
AHATUTHYCCKON paboTHI,
CBSI3aHHOU C IPUMEHEHUEM
(byHIaMEHTAILHBIX 3HAHUMA
Ha MIPaKTHKE

- BO3MOXKHOCTU IPUMEHEHUSI METOJI0B
MaTeMaTHYECKOTO aHAIH3a JUIS PEeIIeHUs
NPUKIATHBIX 3a7a4.

Ymersn:

- pemIaTh C IMOMOIIBI0 METOA0B
MaTeMaTHIeCKOT0 aHaIM3a MMPUKIATHBIE 3a1a9n
(BeIUHMCIIEHUE TIOMAIeH, 00hEMOB, OTHICKAHUE
3KCTPEMYMOB (DYHKIIUU OJJHONH M MHOTUX
TIepeMEHHBIX U T.1I.).

- HHTEPIPETUPOBATH PEIICHUS
MaTeMaTHUYECKUX 33]]a4 B TEPMUHAX
paccMaTpUBacMON NMPEAMETHON 00J1acTH.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 9 3a4eTHBIX eIUHMII, 324 akaj. Jaca.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHIH, DopMBbI TEKYLIET0
n/n AUCHUILTHHBI, BKJII0Yasl CAMOCTOSITETLHYIO KOHTPOJIS YCIIeBAEMOCTH
HX coJep:KaHue paboTy CTy1eHTOB,
U HX TPYA0€MKOCTh Dopma NPoMeKYTOUHOI
(B akaieMUYECKHX Yacax) aTrrecTallu
g KonTakTHas pa6ora - (no cemecmpam)
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KontponbHeie padboTsr Ne 1,
1 |Teopus npexnenos 1 20 2 10 No 2, Ne 3
2 |lIpowsBogHas pyHKIHK 1 20 2 10
3 Hcenepopanue QyrKuuii ¢ 1 24 4 10 KonTponbnas pabora Ne 4
MTOMOIIBIO TIPOU3BOIHBIX
0.3 | 5.7 [3auer
HTtoro 3a 1 cemectp 64 8 |03 357
108 yacos
4 |HeompeneneHuslii uaTerpan | 2 20 2 10 | Konrposbnas padota Ne 5
5 |OnpeaeneHHBIH HHTETPAT 2 20 2 10 | KonrpospHas pabota Ne 6
6 YHucnossle U 2 24 4 10 Kontponbaeie padoTsr Ne 7,
(YHKIIMOHAIBHBIE PSIBI Ne 8, Ne 9
0.3 | 5.7 [|3auer
Hroro 3a 2 cemecTp 64 8 |03 357
108 yacoB
n
7 [IpoctpanctBo R" n pyHKIIMMN 3 10 1 5
MHOTHX ITePEeMEHHBIX
Huddepennuanbaoe
8 |ucumcnenue GyHKIUHA 3 20 2 10 | Kontponbnas padota Ne 10
MHOTHX TTePeMEHHBIX
HHTerpanbHoe UCUNCIEHUE KOHTpObHbIC paGoTHI
9 |dbyHKuMi MHOTHX 3 34 5 15 Ne 11, N 12
MIEPEMEHHBIX
0.3 | 5.7 [|3auer
Bcero 3a 3 cemecTp 64 8 03] 3.7




108 yacos

HUTOI'o 192 24 109 ]1071

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Tema 1. Teopus npenesios.

1.1.
1.2.

1.3.

1.4.
1.5.

[Ipenen 4yncnoBOM NOCIEN0BATENBHOCTH.
[Ipenen hpyHkmmm.

. . . Sin
ITepBbiii 3amedaTenbHbiil mpegen lim —— =1,
x—0 X

X—»00 X

CpaBuenue ¢pyHkuuii. O-cCMMBOJIMKA, YKBUBAJIEHTHOCTh. TeopeMa 0 BHIYMCICHUU MPEeSIOB
C TIOMOIIIBIO SKBUBAICHTHBIX (DYHKITUH.

y y : 1Y
Bropoii 3amevatenbHbiii peaen lim (1+ —| =e.

Tema 2. [IpousBogHast pyHKUMH.

2.1.
2.2.

Brruucnenue npou3BOAHbBIX.
['eomeTpuyecKuii CMBICI MPOU3BOAHOM.

Tema 3. UccaenoBanue GyHKUMiA ¢ MOMOIIBLIO IPOU3BOAHBIX

3.1.
3.2.
3.3.
3.4.
3.5.

3.6.
3.7.
3.8.
3.9.

®opmyna Telinopa ¢ octatouHbIM iieHOM B (hopme Jlarpamxka.

®opmyna Telinopa ¢ octarounsiM wieHOM B Gpopme [leano.

Pasnoxxenue ¢pynkuii mo popmyne Teitnopa.

Brruncnenue npeaenos ¢ momomso Gopmyel Teitmopa.

[TpaBuiio Jlonurans packpbITHs HEONPEAEICHHOCTEMH (Clly4an HeonpeaeTIeHHOCTEe! BUIa

o) [2D

DKCcTpeMyMbl G YHKITUH.

Haubonpiiee u HauMmeHsblee 3HaYCHUST YHKIIUA HA OTPE3KE.
Bemyknocts Gpynkuuu. Touku neperuoda.

AcuMnTOoTHI rpaguka GyHKIUH.

3.10. IToctpoenue rpaduka GyHKIHH.
Tema 4. HeonpeeieHHbIH MHTErpal

4.1.
4.2.
4.3.
4.4.
4.5.

Heomnpenenenuslit uHTErpai. DieMeHTapHble IPUEMbl HHTETPUPOBAHUS.
NHTerpupoBanne BeIpaXeHUH, COEPKAINUX PaJAKAIIBL.

WuTerpupoBanue quddepeHnnaibHoro OnHoMa.

[ToacranoBku Ditnepa.

WHTerpupoBanue TPUroHOMETpUUYECKUX (QYHKINHN (YHUBEpCalbHasi TPUTOHOMETpHUECKast

MOJICTAHOBKA, HEKOTOPHIE YaCTHBIE CITy4an).

Tema S. OnpenesieHHbIN HHTErPAaJL.

5.1
5.2.
5.3.
5.4.
5.5.

5.6.
5.7.
5.8.
5.9.

5.10.

OmnpeneneHHbIil HHTErpall.

®opmyna Herorona-JleitOuuiia.

3aMeHa NepeMeHHO! B OIpeIeIEeHHOM MHTErpae.

WHTerpupoBaHue 1Mo 4acTsM B OMPEeIEHHOM HHTETpae.

[TpunoxeHus onpeneneHHOro HHTerpana (miona b KpUBOJIMHEHHON Tpanenny, onab
KPUBOJMHEHHOTO CEKTOPa, 00BhEM Tella BpalleHuUs, 00beM Tella C H3BECTHOM TIIOMIA IHI0
MOTIEPEYHOr 0 CEYeHHUS, AJTMHA YTU KPUBOH, IJIOIIA b TTOBEPXHOCTH BpAILIEHUS).
HecoOGcTBeHHBIE HHTETpAIBIL.

Brruncnenue HecOOCTBEHHBIX MHTETPAJIOB.

[Tpu3Hak cpaBHEHUS! CXOUMOCTH HECOOCTBEHHOTO HHTETpaa.

[Tpusnak [lupuxie cXoAMMOCTH HECOOCTBEHHOT'O HHTErpaa.

[Tpusnak AGerns cXOIUMOCTH HECOOCTBEHHOI'O MHTETpaa.

Tema 6. UncioBbie 1 GyHKIMOHATBbHBIE PSA/BI.




6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.8.

6.9.

6.10.IIpusnak AGemnst CXOQUMOCTH psjia n=1

YucoBble psibl.

Onpenenenne cxogqumoctu. MccnenoBanne psaioB Ha CXOAUMOCTb 10 ONPEIEICHHUIO.
Kpurepuit Komm cXxoaumMocT 4uCiI0BOro psa.

CX0MMOCTb HEOTPULIATENIBHBIX PSIIOB: HHTETPAJIBHBII IPU3HAK.

CX0IMMOCTh HEOTPHUILIATENIFHBIX Ps/IOB: MPU3HAK CpaBHEHUS (B pOpME HEPABEHCTBA U B
npeaenbHoi hopme).

CX0aMMOCTh HEOTPHULIATENFHBIX PsIOB: Mpu3HaK J{anambepa (B popme HepaBEeHCTBA U B
npeaenbHoi hopme).

CX0aMMOCTh HEOTPHLIATENBHBIX PsiIoB: mpu3Hak Komu (B opme HepaBeHCTBA U B
npeaenbHoi hopme).

3HakonepeMeHHbIe psiibl. [IoHATHS aOCOMIOTHOM U YCIOBHON CXOAUMOCTH.
3Hakouepenyromuecs psabl. [Ipusnak JleiOHMIIa cXOAMMOCTH 3HAKOUEPEAYIOIIErocs psa.

Zakbk

[TpeoOpaszoBanue AbGemns. Jlemma 00 OIIEHKE CyMMBI k=1

S ab,
S ab,

6.11.TIpusnak Jupuxiie cXoquMOCTH psijga =L .

6.12. Creniennoii psa. Paguyc cXoquMOCTH CTEIIEHHOTO Psizia.

6.13.Psan Teitnopa.

6.14. DyHKIIMOHAIBHBIC TIOCIEIOBATEIBHOCTH U psiAbl. [loToueunas u paBHOMepHas

CXOJUMOCTHU Q)YHKHI/IOHB.J'IBHBIX MocJieq0BaTeIbHOCTEN U pAOOB.

6.15. UnTerpupoBanue u quddepenimpoBanre GyHKITMOHATBHBIX MTOCICIOBATSIILHOCTEH 1

PAIIOB.

6.16. lnddepenupoBanre 1 UHTETPUPOBAHUE CTEIICHHOTO PSA.
6.17.Paner @ypre. Onpenenenue kod3gphuimeHToB no Merony Ditnepa-Dypobe.
Tema 7. IIpocTtpancTBo R" n pyHKIMU MHOTHX NepeMeHHBbIX.

7.1.

7.2.

n n
Hpeﬂen noCIacaA0BaTCIbHOCTHU B R .TeopeMa: CXOOAUMOCTD MMOCICAOBATCIBHOCTHU B R
9KBHBAJICHTHA CXOJUMOCTHU HOCJ'IeI[OBaTeJ'ILHOCTCI\/’I'KOOPI[I/IHB.T.

n
®ynxiun 8 R Tpenen Gpynkiuu B Touke. Bolunclienye IpeienoB pa3InyHbIX THIIOB.

Tema 8. luddepenunanbroe ucuncjaenne GyHKIMil MHOTHX NepeMEHHBIX.

8.1.
8.2.
8.3.

8.4.
8.5.
8.6.

Bpluncnenue 4acTHbIX IPOU3BOIHBIX.

Beruucnenue nuddepennmana GyHKIMN HECKOIBKUX TEPEMEHHBIX.

['eomeTpryeckue NpuIoKeHus: NPOU3BOAHON QYHKIIMM MHOTHX IIEPEMEHHBIX (KacaTelbHas
K IPSMOii, KacaTenbHast IIIOCKOCTh K TpaduKy QYHKIMU JABYX TEPEMEHHBIX ).

Brruncnenue npon3BoAHON 110 HAIPABJICHUIO. Berynciienrne rpaauenra.

®opmyna Telnopa ans GyHKINUNE MHOTUX TEPEMEHHBIX.

OKcTpeMyMbl QYHKIMI MHOTHX NIEPEMEHHBIX.

Tema 9. UnTerpanbHoe ucyucjaeHne pyHKIMA MHOTHX epeMEeHHbIX

9.1

9.2.
9.3.

9.4.
9.5.

9.6.

9.7.

WHTerpainsl, 3aBucAIIAE OT MapaMeTpa. BeInClIeHre HHTETPaJIOB ¢ TOMOIIBIO
TudepeHIMPOBaHUSA U HHTETPUPOBAHUS 110 MTApaMeTpy.

[Namma-dynkuus Diinepa. bera-gynkuus Ditnepa. [IpumeHenne DiliepoBbIX HHTETPAIOB.
JIBoitHO# uHTerpasl. Beruncienne JBOMHOTO HHTErpasia (CBeIeHne K TOBTOPHOMY
MHTETPUPOBAHUIO) JJIsl IPSIMOYTOJIBHOM U MPOU3BOJILHOM 00JIaCTEM.

[TpunoxeHus ABOWHOTO MHTErpaa (BBIYUCICHUE IUIOIaie, MacC U 00BEMOB).
3aMeHa NepeMEeHHbIX B IBOMHOM uHTerpane. [lonspHbie u 0000111eHHbIE TOJIIPHBIE
KOOPJHMHATBI.

TpoiiHble U MHOTOKpATHBIE MHTErpaNIbl. 3aMeHa MEPEMEHHBIX B KPATHOM MHTETpPAJIE.
Cdeprueckue v HUIMHAPUUECKUE KOOPAUHATHI.

HecoOGcTBeHHbIE KpaTHbIE HHTETPAJIBI.



9.8. BrpruncneHne KpUBOIUHEWHBIX HHTETPAJIOB 1T0 THMIA.

9.9. BrrunciieHne KPUBOJIMHEHHBIX MHTETPATIOB 2T'0 THIIA.

9.10. ®opmyna I'puHa u ee npuMEHEHUE.

9.11. BerurciieHne IIomaiel ¢ TOMOIIbI0 KPUBOJIMHEHHOTO HHTETpasia 2ro TUIIA.

9.12. YcnoBus MOTEHIMATBLHOCTH TOJISl. BBIUKCIICHHE HHTETPAJIOB OT MOJIHBIX Au(QepeHIInanos.
9.13. BerurciieHHe II01Iaid MOBEPXHOCTH.

9.14. BeruucneHne MOBEepXHOCTHBIX HHTETPAJIOB 1T0 THIIA.

9.15. BerurciieHne MOBEPXHOCTHBIX MHTETPAJIOB 2I'0 THIIA.

9.16. ®opmyna Crokca.

9.17. ®opmyna OcTporpaackoro.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJO0I'MH, B TOM YHUCJI€ TEXHOJOIHHU IJIEKTPOHHOIO0 Oﬁy‘leHI/Iﬂ H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06pa30BaTeJ'[I:HOFO nmpouecca mo TMCUIIJINHE

B mporiecce 00yueHust UCTIOIB3YIOTCS CIISAYIONINE 00pa30BaTeIbHbBIC TEXHOIOTHH:

IIpakTnyeckoe 3aHsiTHEe — 3aHSATHE, IOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKITUU 3HAHUMN.

KoncynbTauum — BuJ Y4eOHBIX 3aHATUN, SBISIIOMIMICS OAHONM H3 (OpPM KOHTPOJIS
CaMOCTOSITCNILHOM ~ paboThl  cTymeHTOB. Ha  KOHCymbTamusx 1O Mpockde  CTYACHTOB
paccMaTpuBaIOTCA HaumOoJiee CIIOKHBIE MOMEHTBI TPU OCBOCHMHM MarepHaia JUCIHILTUHBI,
MpEeno/iaBaTelib OTBEYACT Ha BOMPOCHI CTYACHTOB, KOTOpPbIE€ BO3HUKAIOT y HHUX B IIpoIecce
CaMOCTOSITENILHOM pabOTHI.

6. IlepeyeHb JMIEH3HOHHOTO W (WJIH) CBOOOJAHO PACHPOCTPAHSIEMOro IPOrpaMMHOIO
ol0ecreyeHusi, HCIOJB3YeMOr0 IPH OCYHIECTBJCHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B mpouiecce ocymecTBieHus: 00pa3zoBaTeNsHOTO MpoIiecca Mo JTUCHUIUIMHE UCTONB3YIOTCS:
st (OpMHUpOBaHHS MaTepuajoB IS TEKYIIEro KOHTPOIsS YCIEBAaeMOCTH U MPOBEICHUs
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- u3gareabckas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX 043 [JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B nporecce ocymiecTBiaeHust 00pa3zoBaTeNIbHOTO Mpolecca Mo AUCHUILUINHE HCIOIb3YIOTCS:

- ABroMaTusupoBaHHasg OubOnuoreyHo-uHpopmannonHas cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nbmnoTeuHas cucrtema «fOpaiit» https://urait.ru

- DnekTpoHHO-0nOMMoTedHas cucrema «Jlanpy http://e.lanbook.com/

- DnekTpoHHO-0MOMmMoTeyHas cuctema «Koncynprant CTymeHTay:
https://www.studentlibrary.ru/



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/

8. IlepeueHb  OCHOBHOIiT M  JOMOJHHUTEJLHOH  Yy4yeOHOHl  JUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTtn «UHTepHeT» (IpM HEO0OXOAMMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHasI JIMTeparypa
1. Kimumos B. C. OnHoMepHbIi MaTeMaTHdeckuii aHamus.. Spociasis, Spl'yY, 2005/2006.
Yacte I: www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf
Yacrs II: www.lib.uniyar.ac.ru/edocs/iuni/20060287.pdf
2. Kimumog B. C. MHoroMepHbIii MaTeMaTudeckuit ananus.. Spocnasib, SApl'Y, 2009.
Yacrs | http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
Yacrs II: http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Kimmos B.C., V¥Yxamos A.IO. Pemienne 3amad  MaTreMaTHMYECKOTO aHaIM3a C
HCIIOJIb30BaHUEM KOMIIBIOTEPHOUN MaTeMaTHkH. - SIpocnasib, Apl'Y 2014.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf
2. Kamenko A.A., IlpeobOpaxenckas M.M. Maremarnueckuii ananus. Y. 1. SApocnasib,
2017. http://www.lib.uniyar.ac.ru/edocs/iuni/20170202.pdf
3. I'mazkoB /I.B., Kamenko A.A., JlutBunoB B.B. [IpakTukym mo KpaTHBIM HWHTETpajiaM.
Spocnaeie, 2021. http://www.lib.uniyar.ac.ru/edocs/iuni/20210204.pdf
4. NemunoBuy b. II. COopHMK 3a7ay M yNpaKHEHUH 110 MaTEeMAaTUYECKOMY aHAJIU3Y: —
Cankr-IlerepOypr: Jlans, 2022. https://reader.lanbook.com/book/184105

9. MaTepuajbHO-TeXHHYecKas 6a3a, He0OX0AMMasl IS OCYIIECTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JUCUUIINHE

MarepuanbHo-TexHHYeCKast 0a3za, HeoOXoammas Ul OCYLIECTBIECHHS 00pa30BaTEIbHOTO
npoliecca 1o AUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMELCHUS:

- yueOHbIe ayTUTOPHUH ISl TIPOBEICHHSI TPAKTHYECKHIX 3aHATHH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEJICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIUMN;

- yueOHbIE ayJAUTOpPUU JUIs TPOBENEHUS TEKYIIEro KOHTPOJS M TMPOMEXKYTOUHOH

aTTecTaluu;

- IOMEIIEHHUS Il CaMOCTOSTENbHON paboThI;

- IOMEUICHUS [l XpaHEHHUs M MPO(PUIAKTHUECKOr0 00CTY)KMBAHUS TEXHUYECKUX CPEICTB

oOy4eHus.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHBbl KOMIBbIOTEPHOMH
TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecnedyeHueM J0CTyna K
3NIEKTPOHHOM MH(OpMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpBI:

[Tpodeccop kadeapsr
MaTeMaTHUYECKOTO aHanu3a, 1.¢.-M.H. B. C. Kniumos

JoueHT xadenpsl
MaTeMaTUYeCKOTo aHalu3a, K.).-M.H. A. 1O. Yxanos

JoueHT kadenpsl
MaTeMaTU4YeCKOro aHaim3a, K.¢.-M.H. A. A. Kamtenko


http://www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf
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http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170202.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210204.pdf
https://reader.lanbook.com/book/184105

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«IIpaKkTHKYM 110 MATEMATHYECKOMY aHAJTU3Y»

@DoH/1 OLIEHOYHBIX CPECTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1.TunoBbie KOHTPOJIbHBIC 3a/IJaHUSl 1 UHBIC MAaTE€PHUAJIbl, HCII0JIB3YEMbIC B IIpoHecce
TEKYLIEro KOHTPOJIA yCIIEBAEMOCTH

KonTtposnbHast padota Ne 1. Meron marematiueckoit nuaykiuu (M-OTTK-1.1)
Bapuanr 1
Hokazars paBeHCTBO

T
2%21_L
ili+1) 1 +n

i=1

BapuanT 2

_,IIIL]I{H'.-IH'II-: PABEHCTEO

m

S i(i+1) = %r‘:(l +n)(24+n)

i=1

Bapuanr 3

_,:[Il:l Ka3aTEL PpaBeHCTBO

m

Z 1 _%_ 3+ 2n
i(i+2) 4 2(1+n)(2+n)

i=1

BapuanT 4

_,IIIL]I{H'.-IH'II-: PABEHCTEO

T

) 1 . .
Z i(2i+1) = Er‘:(l +n)(5 + 4n)

i=1



KonTtponbHas pabora Ne 2. [Ipenen nocnenoBatensuoctu (U-OIIK-1.1, M-OI1K-1.2)

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




KonrponsHas padora Ne 3. [Ipenen ¢pynkmun (M-OIIK-1.1, U-OI1K-1.2)

BapuagT 1
1. li (22 +1)° - (1-322)°
i :IE:EI 31.2 _ 1"3
2. lim (T.m B (ﬂ,:} B 1]2_.-'3)_

cos () —sin (£)
S cos( )

4 hm -.in '.'_I{ﬂ- €4 1:' 1:"“': ;::I ]l]ljl
Tmodee |\ 2(n—1) '

e sin(x) — e* sin(a)

5. lim

F—+ Ir—i

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

z—+0  arcsin(2r)

BapuanT 2

. =3 4y r? 42
1. lII[I _—
P T.'.hl:l e 21-50 _ 3

2 li'[[. M
= P

v eos(ax) — T/ cos(5x)

3. lim .
z—+0 sin’(r)
sin (a +2)\"
4 lim (M) _
Ti— 400 Slnltﬂ:l
5 lim e®log(x) — e* l(:-g[:a]_
T Ir—a
tan(T
6. an(r)

im ————
=0 aresin3r)




KonTtponsHas padora Ne 4. [IpousBonnas u ee npmioxenus (U-OIIK-1.1, U-OI1K-1.2, N-OI1K-
1.3)

Bapuanr 1

1) Pasnowsurs muorowten P(x) = 32 42z —2 110 mesbiM 1010 TeIbHBIM CTereHsIM
(z+1).
OnpeennTh 3HaAYEeHHs BRIPAXKEeHHI]

. arcsin 2z — 2arcsinT . log =
2) lim 5 . 3) lm —

r—0 ™ r—+eoo T8

2 - 1
4) lim (— Arccos J‘) ; 5) lim ({:()t T — —) :
0\ T r—l T

Bapuanr 2

(£ =0),

1:] Pazino:uTh MHOTO4I€H .rn{.f] = '.'l‘.'--1 ‘|—'.'l‘_'-:E= — 2 1o meJibiM IMOJTOAHTE IBHBIM CTEllIeHAM

{;‘t‘- — 2]

Omn pPeleINTE SHAYTEHHH BRIPpaXKeHH i

2) lim (a+2)"—a : 3) lim °

r—0 T2 ' T 400 £

- arctanx = - 1 1
4}!}—,11%! (T) ' %) }":El% (log:r - 'l) '

KonrponbsHast pabota Ne 5. Heonpenenennsiii uaterpai (M-OIMK-1.1, U-OT1K-1.2)

(a =0, n>0),

Bapuant 1

11— 1
1 d 2 df 3 —d;,‘
)f x4+ 1)sinadr, )f b )/(1:2—&—2(1:—5-4 "

dr.

4 7(1[1:,
)/ tanae + 1 j\/l+J+l

BapuanT 2

3 1
5 __‘2.’13 . ) ‘2s xr . .
1) /\(2‘1, e de,  2) f‘z, 2" dr,  3) /—J:QJr Q‘L_Jrild.‘l,,
1
—————dx 5 2 ¢
4) fcosz ] dr, 5) / sin (e*) du




Konrtpomnsnas pabora Ne 6. HecooctBennsie nurerpainst (M-OIMK-1.1, N-OTIK-1.2)

BapuanT 1

BriauesanTs HecobeTEEHHBIE HHTeT'PAJIEI HJIH YCTAHOBHTE HX PacXoIHMOCTE.

T dy 1322 42
1 xr Joo v

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

+:.\:c_r3_|_1 1 ‘\/E
3 —dr, 4 ———dxr.
)_/l‘ A 4h ]1; v1—zxt *

I’iCC.TlE,.'],DBaTb Ha ElElCOHIUTH}'H) H YCJIOBHY K CXOJHMOCTE HecoDCTBEHHEIE HHTEel'DAa-

+m . +0;_| - . ;
5}[ smﬁ;rdL 6) [ mgn{smz}dr
0 J1

2 T

JIBI

Bapuant 2

Brraucanrs HecobcrBenHbIe HHTEeI'PaJIbl HJIH YCTAHOBHTE HX pacXo/HMOCTh.

1) [We—ﬁdr 2) [EL
J0 ' J1 Iw.,flog.r-

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

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

I"IE‘C.T[E,ELDBB.T]: Ha aEICO.J'IIUTH}'HJ H YCJIOBHY K CXOIHMOCTE HecobCTBeHHBIe HHTEeI'pa-

5) f‘“’c singsr.d-r! 6) [+°° sign(cos zxjd:ﬂ.
1 J1

T 72

JIBI




KonrpounsHas padora Ne 7. Yucnossie psast (U-OIIK-1.1, U-OI1K-1.2)

BapuanT 1

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

= (1)
2

n=0

Heenenopats cxonumocTs paios
= n “n+l
2 — 3
]ZE: n’ }EE: nl
n=1 n=1
Heenenosats Ha abeolmoTHY 0 H YOIOBHY 10 CXOIAMOCTE PR

= sinn = sinn
4 .
}; n+10° Z 4107

j'.|.=

BapuanT 2

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

oo

> (-1

n=>0

HecnenosaTs cxomHEMOCTE PAIIOE

n+1 — (—
}Z??,S-l-lﬂ' SJZ

n=1

Heenenosats Ha abeo/moTHY 00 H YOIOBHY 10 CXOIAMOCTE PHIEL

LSS

n=1 n=1




KonTtpomnsHas pabora Ne 8. Crenennsie psiasl (M-OITK-1.1, K-OI1K-1.2)

Bapnanr 1

Haiitn 06sacTh ¢X0AUMOCTH CTENEHHBIX PSAI0B

> (=)™ = logn o > n
TDICLLRNE SIS P
n=>0

n=1 n=0

S qyn2n - 3n+1)”
PIEIENED gt
n=>0 n=>0
BapnanT 2

Haitti 0b61acTh €XOIUMOCTH CTEIIEHHBIX PSI0B

1) i::(_m (1 + %) T g i (sm %) ", 3) Zj: (g)gn (x+F

n=1 n=1

= (dn+1
Z logn’ Z (—1:'1

n=1 n=0

BapnanT 3

Haiitn 06sacTh ¢X0AUMOCTH CTENEHHBIX PSI0B

D3 D Y B Yk e 1

4) ixgn? 5) Z (371—1— l}H
n=0



KonrpomnsHas pabora Ne 9. dyukruonansusie psast (M-OIMK-1.1, U-OI1K-1.2)

BapuanT 1

Hecnenopars nocneioBaTellbHOCTH HA PABHOMEDHY 10 CXOIMMOCTE B YEASAHHELX
MPOMEHACY THAX

(=1)"

D

T € [0, +00), 2)ye ™, relDl1]. 3)e™, rell,+oo).

Hosmayacs npuzrakom Bellepirrpaces, NoKA3ATh PABHOMEPHY KO CKOIHMOCTE B YEa-
SAHHEIX TPOMEIKYTEAX CIIEIY OIHY dy HKITHOHAILHEIX DHIOE

E_.|"I. T

1) z—n"+ri" T € (—00, +00), E}Zn!+1‘ T € (—00, 0]
n=1

n=1

fi) Haitrn cymmy paga

[= =] —
Id.n 1
Zn=1 dn -1

BapuanT 2

Hecnenopars nocneioBaTellbHOCTH HA PABHOMEDHY 10 CXOIMMOCTE B YEASAHHELX
MPOMEHACY THAX

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

MMonszysack nprzsakom Beliepurrpacea, 0KA3aTh PABHOMEDHY 0 CXOIHMOCTE B YKa-
SAHHBIX TPOMEYTEAX cllely oy by HKIHOHAILHEY PHAIOE

o (U ' L 1n 11
43'2—;31‘ = € [0,100], E}Z]I ; TE[_E‘E]

em +
n=1

) Haiire cymmy psaa




KonrponbsHnas padora Ne 10. dynkuuu muorux nepemennsix (M-OIMK-1.1, U-OI1K-1.2, U-OIIK-
1.3)

BapuanT 1
1) Haiiti wacrare nponseonase 1-ro # 2-ro nopankos dyHKmun
u=f(&n), £=sin(z+2y), n=e.
2} Heenenopars Ha skcTpeMyM dy HKIHIO
z=2(6 - —y).
3) Heenenorars dhyHKINK HA YCIOBHEI SKCTDEMYM
z=¢% mpn T+y=1
4) Haiiru mafobinee H HanMeHbIee snagenne dynkmm z = 17+ 3y° —r+ 18y —4
pobmacrn 0 <z <1, 0<y=< 1
Bapuant 2
1) Haiiti 4acrake nponseonase 1-ro B 2-ro nopsankos dyHKunmn
u=fEnx), &=y, n=2r, x=z-U
2} Heenenopars Ha skcTpemyM dy HKIHIO
=2+ — 3.

3) Mecnenosars Ha skerpemyM dyakimmo 2 = f(r,y), 3ananHyo HeABHEIM YPAB-

HEHHEM
ca 7 _ .2
— 4+ 2y —zrr4+z=N0
3
4) Haiiri nabonsmee 1 HanMeHbInee 3Hadenne dynkuun = = 22 + y* B obnactr

2
Bl



Kontpomnsnas pabora Ne 11. Kparusie uaterpanst (M-OITK-1.1, U-OI1K-1.2, U-OIIK-1.3)

BapuanT 1

Haiitn ofbeMbl Tes1, orpaHHUeHHBIX TTOBEPXHOCTAMH (BCe NapaMeTphl NOJ0MAKHTe b
HEL ).
5
Nz=4—y z2=9y"+2,2=—-1,x=2.

2) z= w z=10
3) (2 4+ 32 + 22)? = azy=.

BapuanT 2

Haiirn o6beMel Tesn, orpaHiUeHHEIX OBEPXHOCTAME (BCe MapaMeTphl HOM0MHTe k-
HEL ).
Dz=o+yt 2=+ y=x,y=2z,2=1.
Ny=e,y=e " e —y? 2=
abz3

3:] (Ig —+ y‘} + :2}3 = E'_s+—y'_s'

=




Konrtponsnas padora Ne 12. KpuBosiuHeiiHbIE 1 TOBEPXHOCTHBIE HHTETPAIIbI
(U-OIIK-1.1, U-OIIK-1.2, N-OI1K-1.3)

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’.

BrruncanTs NOBEPXHOCTHRIE HHTEIPATE

3) fﬁfds,

rie S — uacts cepu 0 + 3 + 27 = B2, nemaman B neproM okTaHTE.

4) ff;cdyd'z+ydzd£+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
«IIpaKkTHKYM 110 MAaTeMaTHYECKOMY AHATU3Y»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «lIpakTukym 1o MaTeMaTHYeCKOMY aHalM3y» TECHO CBSI3aH C KypCOM
«MaremaTnueckuii  aHanu3». PekoMeHayeTcs  peryisipHO  IIOCeIlaTb  JIEKIUU  Kypca
«MareMaTH4ecKUil aHaIM3» U 3aHITUs 10 Kypey «lIpakTuKyM MO MareMaTH4ecKoMYy aHaJIu3y»,
BBINOJIHATH JAOMallHUE 3aaaHus. Ilpm HeoOXxomumocTH — oOpalaThCsl 3a KOHCYJIbTallMEH K
npenogasarento. llocemienre 3aHATHH MO3BOJIUT IMOHSTH, KAaKHE 3aladyd HYKHO HayuHUThCS
pewarb. Jlng  camocTosiTenbHOM — pabOThl  Jiydylle  I10JIb30BAaThCSl  PEKOMEHIOBAHHOM
IpernojaBaTesieM JINTEpaTypol 1 HICTOUHUKAMHU.

bosibioe KOJIMYECTBO THUIOBBIX 3a/1a4 paccMOTpeHO B yuyeOHuke I'. M. duxreHrosnbla
«Kypc muddepeHInanbHOro 1 HHTErpaIbHOTO UCYUCICHUS (CM. CITUCOK JIUTEPATYPBHI).

B koHne kaxjaoro cemectpa craercs 3adeT. [ ycnemHol cpauu 3adera HEOOXOIUMO
MOJIYYHTh 3a4eT 10 BCEM KOHTPOJIBHBIM paboTaM, MPOBEJICHHBIM B TeUeHHE cemecTpa. [Ipumepsl
BapHUaHTOB 33JJaHUH KOHTPOJIbHBIX pabOT npuBeaeHs! B [Ipunoxenun 1.



