MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa maremarnyeckoro anammsa

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

HpaKTI/IKyM Mo MaTEMAaTHYC€CKOMY aHAJIU3y

Hanpasnenue noaroToBku (crennaibHOCTH)
02.03.01 MaremaTuka 1 KOMIBIOTEPHbBIE HAYKU

Hamnpasnennocts (poduis)
«[IporpammupoBaHue, aITOPUTMBI M aHAIIU3 JTAHHBIX)

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

JuctmmuimHa «I[IpakTHKyM 1O MaTreMaTH4ecKOMY aHalIM3y» HM3ydaeTcs Ha MPOTSHKEHUU
IEPBBIX YETBIPEX CEMECTPOB U OTHOCUTCA K 0053aTeNbHON YacTH 00pa30BaTEeIbHOW IMPOrpaMMBbl U
BXOJMT B MOJyJIb «MaTeMaTn4ecKuii aHaIm3an.

3HaHus, [OJyYeHHbIE IPU U3YYEHUH Kypca HEOOXOIUMBI JUIsl U3YYEHUS TaKUX TUCLUIUIMH
Kak nuddepeHanbHble  ypaBHEHHS, TEOpHs (QYHKIUH KOMIUIEKCHOW TEpEeMEHHOH, Teopus
BEPOSTHOCTEH U MaTeMaTuyecKasi CTaTUCTUKA, TeOpHUsl MHQOPMAIMU U JIp.

3. [IlnanupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc n3yueHust IUCUMIUIMHBI HAlIpaBjieH Ha (OPMUPOBAHUE CIIEIYIOUIUX KOMIIETEHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO, OOII BO u npuoOperenus ciaenyrommx 3HaHui, yMEHU, HaBbIKOB U
(w1n) ombITa NEATETBHOCTH:

dopMupyemasi Nuaukarop 10CTHKEHUSA Ilepeuenn
KOMITeTeHIIUSsI KOMITETEHLIUH IVIAHUPYEMBIX Pe3yJIbTATOB
(kox M popMyJIHpPOBKA) (kox u hopMyJIIPOBKA) o0yueHust

OowenpodgeccuoHaJbHbIC KOMIIETCHIHH

OIIK-1

Crioco0eH KOHCYJIbTHPOBATh
Y UCTIOJIB30BAaTh
(dyHIaMEeHTaTbHbIC 3HAHUS B
0051aCTH MaTEMaTUIECKOTO
aHaJM3a, KOMIUIEKCHOTO H
(yHKIIMOHAIEHOTO aHaJH3a
anreOpbl, aHATUTHICCKOH
reOMETPHH,

nmud dhepeHnnanbHOR
TC€OMETPUHU U TOTIOJIOTHH,
nuddepeHInaTbHBIX
ypaBHEHUH, TUCKPETHOMN
MaTEeMaTHKH H
MaTEeMaTHYECKOMN JIOTHKH,
TEOPUU BEPOSTHOCTEH,
MaTeMaTHYECKOM
CTaTHCTUKH U CIyYalHbIX
MIPOLIECCOB, YHCICHHBIX
METO/I0B, TECOPETUUECKOMN
MEXaHUKH B

HN-OIIK-1.1

Oo6nanaer 6a30BBIMHU
3HAHUSIMH, TTOJTyYCHHBIMU B
00J1aCTH MaTeMaTHYECKHUX U
(WH) ecTECTBEHHBIX HAYK
H-OIIK-1.2

YMeer Ucob30BaTh UX B
npodeccuoHaIbHON
JESITETBHOCTH

3HaTh:

- OCHOBHBIC ITOHATHUA MAaTEMATUYECKOI'O
aHaIN3a;

- OCHOBHBIE TEOPEMBI MATEMATHYECKOTO
aHajamsa.

Ymersn:

- pelaTh THITOBBIC 3371a41 (BHIYHCIICHIE
peaciIoB, BEIYUCICHNUE NHTECTPAJIOB, U
ap.);

- pelIaTh C IMOMOIIBI0 METO0B
MAaTEMATHYCCKOI'o aHajin3a MpUKIaJHbIC
33129y (BBIYUCIICHUE TUTOMIAICH,
00BEMOB, OTHICKAHHE SKCTPEMYMOB
(hbyHKIIUY OTHON ¥ MHOTHX MTEPEMEHHBIX
1 T.JI.).




pohecCHOHATBHOMN
JeSITEIbHOCTH

YHI/lBepca.ﬂbﬂble KOMIICTCHIHUUA

YK-1
Crioco0eH oCyIIeCTBIISATh
MOUCK, KPUTHYECKUIT aHAH3

H-YK-1.1
3HaeT mpUHIUIIBI cO0pa,
otbopa u 0000IICHIS

W cUHTE3 HH(pOpMalHy,
MPUMEHSITh CHCTEMHBIH
HOJXOZ ATl peLeHUs
MIOCTaBJICHHBIX 33134

nHpOpPMaLUH

3HaTh:

- BO3MOYKHOCTH MPUMEHEHUS METOJIOB
MaTEeMaTHYECKOI0 aHaIu3a JJIs
peLIeHUs TPUKIIAIHbIX 3aa4.

Ymern:

- HHTEPIPETUPOBATh PELLICHUS
MAaTEMAaTHYECKUX 3a]a4 B TEPMUHAX
paccmaTpuBaeMon MpeIMETHOU
obJacTy.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIIACT 9 3aUeTHBIX enuHuUll, 324 akaj. Jaca.

Ne Tembl (pa3nenbl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr 0
n/n AUCUMILINHBI, BKJIIOYAsl CAMOCTOSAITEIbHYIO KOHTPOJIS1 yCIIeBaeMOCTH
HX coJep:KaHue paboTy CTy1eHTOB,
U UX TPY/10€MKOCTh Dopma NPoMeRYTOUHOI
(B akaieMUYECKHX Yacax) aTrrecTallu
g Konrakrnas padora - (no cemecmpam)
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Kontponbasie padoTsr Ne 1,
1 |Teopwus npexnenos 1 16 1 6 Ne 2, Ne 3
2 |lIpowsBogHas pyHKIHN 1 16 1 6
3 Hccnenosanne gyrxuuit o 1 16 2 6 KonTponbnas padora Ne 4
MTOMOIIBIO TIPOM3BOIHBIX
0.3 | 1.7 |3auer
Bcero 3a cemectp 48 4 103|197
4 |HeompeieneHHbI HHTETPAI 2 16 1 15 | Konrpospnas paborta Ne 5
5 |OnpeneneHHbIN HHTETPAIL. 2 16 1 15 | Konrposbnas pabota Ne 6
6 Hucnossle U 2 16 2 20 KontponbHeie paboTer Ne 7,
(hyHKITMOHATBHBIE PSIBI Ne 8, Ne 9
0.3 | 5.7 [|3auer
Bcero 3a cemecTp 48 4 103 ] 557
n
7 [poctpancteo R" n GpyHKINMMN 3 16 1 6
MHOTHX IEPEMEHHBIX
Huddepenumansroe
8 |ucumcnenvie GyHKIUHA 3 16 1 6 | Konrponbhas padora Ne 10
MHOTHX ITePEeMEHHBIX
WnTterpanbHoe ucuucieHne KOHTpObHBIE paBOTHI
9 |dbyHKUMH MHOTHX 3 16 2 6 Ne 11, Ne 12
MIEPEMEHHBIX
0.3 | 1.7 |3auer
Bcero 3a cemectp 48 4 103|197
10 |Teopus npenenos 4 10 1 11




11 [Psimer @ypee 4 10 1 11
12 JlonOTHHTEIILHBIC I1aBbI 4 12 2 11 | KontpombHas padora Ne 13
HUHTCTPAJIBHOI0 NCYHUCIICHUA
0.3 | 2.7 |3auer
Bcero 3a cemecTp 32 4 103 357
HUTOro 176 16 | 1.2 [ 130.8
Coaep:xaHue pa3iesi0B IMCHUILIHHBI:
Tema 1. Teopus npenesios.
1.1. Ilpenen uncnoBOM MOCAEAOBATEIBLHOCTH.
1.2. Ilpenen pyHkImM.
o . . sin x
1.3. [epBbIil 3ameyaTenbHBIN Mpenent IIrT}) —=1.
X X
1 X
1.4. Bropoii 3ameuaTenbHblil peaen lim (1+ —] =e.
X—>00 X
1.5. Cpasnenne pyHKuuid. O-cCUMBOJIMKA, S5KBUBAJICHTHOCTh. TeopeMa O BHIYHUCICHUH MPEIEIIOB

C TIOMOIIIBIO SKBUBAJIECHTHBIX (DYHKIUH.

Tema 2. [IpousBoaHasi pyHKIUM.

2.1.
2.2.

Brruucnenue npou3BOAHbBIX.
['eomeTpuyecKuii CMBICI MPOU3BOIHOM.

Tema 3. UccienoBanue GyHKUMiA ¢ MOMOIIBLIO IPOU3BOAHBIX

3.1.
3.2.
3.3.
3.4.
3.5.

3.6.
3.7.
3.8.
3.9.

®opmyna Teiinopa ¢ octatouHbIM uiieHOM B (hopme Jlarpamxka.

®opwmyna Telinopa ¢ octarounsiM wieHOM B Gpopme [leano.

Pasnoxxenue ¢ynkiuii mo popmyne Teitnopa.

Brruncnenue npeaenos ¢ moMotbio Gopmyssl Teitmopa.

[TpaBuiio Jlonurans packpbITHs HEONPEAEICHHOCTEH (Clly4an HeonpeaeTIeHHOCTe! BUIa

DKCcTpeMyMbl () YHKITUH.

HaubGonpiiee u HauMmeHsblee 3HaYeHUS YHKIIUA HA OTPE3KE.
Beimyknocts pynkiuu. Touku neperuoda.

AcuMnToThI rpaguka QyHKIUH.

3.10. IToctpoenue rpaduka GyHKIHH.
Tema 4. HeonpeesieHHbI MHTErpaJl

4.1.
4.2.
4.3.
4.4.
4.5.

HeomnpenenenHslit uHTErpai. DieMeHTapHbIe IPUEMbl HHTETPUPOBAHUS.
NHTerpupoBanne BeIpaXeHUH, COEPKAINUX PaJAKAIIBI.

WuTerpupoBanue quddepeHnnaibHoro OnHoMa.

[ToacranoBku Ditnepa.

WHTerpupoBanue TPUrOHOMETpUUYECKUX (QYHKINHN (YHUBEpCalbHasi TPUTOHOMETpHUYECKast
MIOJICTAHOBKA, HEKOTOPHIE YACTHBIC CITyYan).

Tema S. OnpenesieHHbIN HHTETPAJL.

5.1
5.2.
5.3.
5.4.
5.5.

5.6.
5.7.

OrnpeneneHHbIld NHTErpall.

®opmyna HetoTona-JleiiOnuma.

3aMeHa MepeMEHHON B OMPEICICHHOM UHTErpaje.

WHTEerpupoBaHue Mo 4acTsM B ONPEEIIEHHOM HUHTErpase.

[TpunokeHus onpeeieHHOro HHTerpaia (IUoaab KpUBOJIMHEWHOM TpanenuH, Iomnaib
KPUBOJMHEHHOTO CEKTOPa, 00bEM Tella BpalleHus, 00beM Teja ¢ U3BECTHOM IIJIO0IIA/IbI0
MOTIEPEYHOr0 CEeUEHUs, AJIMHA IyTU KPUBOM, IJI0Ia/lb TOBEPXHOCTH BpaIlleHus).
HecoGcTBeHHbIE HHTETPATBI.

Brruncnenrie HecOOCTBEHHBIX MHTETPAIOB.




5.8.
5.9.

[Tpu3Hak cpaBHEHHS CXOIUMOCTH HECOOCTBEHHOTO MHTETpaJa.
[Tpusnak Jlupuxie cXoauMOCTH HECOOCTBEHHOTO HHTErpaia.

5.10.TIpu3nak Abenst CXOAMMOCTH HECOOCTBEHHOT'O HHTETpaa.
Tema 6. UncsioBbie 1 QyHKIUOHAIbHbIE PSA/bI.

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

6.8.

6.9.

6.10.IIpu3nak Abens cX0IUMOCTH psiga n=l

YHucnosblie psabI.

Onpenenenne cxonumoctu. MccneaoBaHue psioB Ha CXOAUMOCTD IO ONPEEIICHHUIO.
Kpurepuit Komm cXxoqumMocTH 4nuCIoBOro psa.

CXoaMMoCTh HEOTPULATENBHBIX PSIIOB: UHTETPAJIbHBIN TPU3HAK.

CX0aMMOCTh HEOTPHLATENLHBIX PSI0B: MPU3HAK CpaBHEHHS (B JOpME HEPABEHCTBA U B
npeaenbHoi hopme).

CX0aMMOCTh HEOTPHULIATENIFHBIX PsiIOB: Mpu3HaK J{anambepa (B popme HepaBEeHCTBA U B
npeaenbHon hopme).

CX0aMMOCTh HEOTPHLIATENBHBIX PsiIoB: mpu3Hak Ko (B oopme HEpaBeHCTBA U B
npeaenbHoi hopme).

3nakonepemeHHbIe psbl. [ToHaTHs a0COMIOTHON U YCIOBHOM CXOAMMOCTH.
3nakouepenyromuecs psabl. [Ipuznak JleitbHuia cXxoquMocTu 3HaKOYepeayIOLIErocs psa.

zakbk

[TpeoOpaszoBanue Abens. Jlemma 00 OIIEHKE CyMMBI k=1

Sa,b,
ianbn

6.11.IIpu3nak Jupuxie cXxonuMOCTH psiga =L

6.12. Creniennoii psa. Paguyc cXoquMOCTH CTEIEHHOTO Psizia.

6.13.Psan Teitnopa.

6.14. DyHKIIMOHAIBHBIEC TIOCIEI0BATEIBHOCTH U psAbl. [loToueunas u paBHOMEpHas

CXO0JUMOCTHU Q)YHKHI/IOHB.J'IBHBIX MocJie0BaTEIbHOCTEN U pAOOB.

6.15. UnTerpupoBanue u nuddepenmpoBanre GyHKIIMOHATBHBIX MTOCIECIOBATSIILHOCTCH 1

PAIOB.

6.16. lnddhepenupoBanre 1 UHTETPUPOBAHNE CTEIICHHOTO PSiIa.
6.17.Psanb1 @ypre. OnpeneneHue KodppuIreHToB o MeToay Ditnepa-Dypsbe.
Tema 7. IIpocTtpancTBo R" u pyHKIMU MHOTHX NepeMeHHBbIX.

7.1.

7.2.

n n
Tpenen mocnemoBaTensHocTH B R . Teopema: cXoaMMOCTh MOCIeI0BaTeNbHOCTH B R
HKBUBAJICHTHA CXOJMMOCTHU TIOCIICIOBATEIILHOCTEH-KOOPIUHAT.

n
®yuknuu B R TIpenen gynkimu B Touke. BhluncieHne IpeeioB pasinyHbIX THIIOB.

Tema 8. luddepenunanbHoe ucuncjaeHne PyHKIMil MHOTMX IepeMeHHBIX.

8.1.
8.2.
8.3.

8.4.
8.5.
8.6.

Bpluncnenue 4acTHbIX IPOU3BOIHBIX.

Beruucnenue nuddepennmana GyHKIMN HECKOIBKUX MEPEMEHHbIX.

['eomeTpryeckue NpuaoKeHus: NPOU3BOAHON (QYHKIIMM MHOTHX IIEPEMEHHBIX (KacaTelbHas
K IPSMOIii, KacaTeNbHast IIOCKOCTh K TpaduKy QYHKIMU ABYX ITEPEMEHHBIX ).

Brruncnenue npon3BoAHON 110 HAIPABJICHUIO. BeIynciienre rpaiuenTa.

®opmyna Telnopa ans GyHKINUNE MHOTUX ITEPEMEHHBIX.

OxcTpeMyMbl QYHKIUI MHOTHX NIEPEMEHHBIX.

Tema 9. UnTerpasibHoe ucYucJeHNe PYHKIMII MHOTHX NepeMeHHbIX

9.1

9.2.
9.3.

9.4.

WHTerpainel, 3aBucAIIAe OT MapaMeTpa. BernciieHre HHTErpajioB ¢ TOMOIIBIO
TudepeHIMPOBaHUS U HHTETPUPOBAHUS 110 ITApaMETPYy.

[Namma-dynkuus Diinepa. bera-gpynkuus Ditnepa. [IpumeHenne DiliepoBbIX HHTETPANIOB.
JIBoiiHoi#i nHTerpai. Beruucienue qBOMHOro nHTErpajia (CBeieHNe K TOBTOPHOMY
MHTETPUPOBAHUIO) JJIsl IPSIMOYTOJIBHOM U MPOU3BOJILHOM 00JIaCTe.

[TpunoxeHus ABOWHOTO MHTErpaa (BHIYUCICHUE TUIONAAeH, MacC U 00BEMOB).



9.5. 3amenHa nmepeMeHHBIX B BOWHOM UHTErpaie. [lonspHbie 1 00001IeHHbBIE TIOJSPHBIE
KOOpIMHATBHI.
9.6. TpoiiHble U MHOTOKpAaTHBIC HHTErPAJIbl. 3aMEHA MTEPEMEHHBIX B KDAaTHOM MHTETpaJe.
Cdepuryeckue v HUIMHAPUIECKHE KOOPIUHATHI.
9.7. HecoOcTBeHHBIE KPaTHBIE HHTETPAJIBI.
9.8. BrprunciieHHe KPUBOJIMHEHHBIX MHTETPAIOB 1T0 THIIA.
9.9. Beruncnenne KpUBOJUHEWHBIX HHTEIPAJIOB 2T'0 THIIA.
9.10. ®opmyina ['puHa U €€ IPUMEHEHHE.
9.11. BeluncneHue mIOMAeH ¢ MOMOIIBI0 KPUBOJIMHEHHOTO HHTETpaja 2ro TUIA.
9.12. YcnoBusi NOTEHIIMAILHOCTH T0JIsA. BhIUMCIeHNE HHTETPAIOB OT MOJIHBIX TU(EepeHITHAIOB.
9.13. BelunciieHue TIIONIAIU TTOBEPXHOCTH.
9.14. BolunciieHue MOBEPXHOCTHBIX UHTETPAJIOB 1T0 THMA.
9.15. BeruncneHne moBepXHOCTHBIX HHTETPAJIOB 20 THIIA.
9.16. ®opmyma Ctokca.
9.17. ®opmyna OcTporpaackoro.
Tema 10. Teopusi npenesnon
10.1. O600meHUs TOHATHS TIPE/IEa.
10.2. Beruucienue npeeinoB pa3IMuHbIX TUIIOB.
Tema 11. Paasl @ypbe
11.1. Pa3noxenue QyHKIMIA IO IPOU3BOJILHBIM MTOJHBIM OPTOHOPMUPOBAHHBIM CHCTEMaM.
11.2. DneMeHTHI TeOpUU TPUOIVHKEHUH.
Tema 12. JlonoJiHUTeIbHbIE IVIABbI HHTETPAJIbHOI0 HCYH CJICHUS
12.1. Beraucnenue N-MEepHBIX 0OBEMOB.
12.2. BeiuucieHue miomaid NOBEpXHOCTH B €BKIUJA0OBOM IPOCTPAHCTBE.

5. 06p330BaTeJ'[bele TEXHOJO0I'MH, B TOM YHCJI€ TEXHOJOIHU IJJIEKTPOHHOIO0 oﬁyqemm Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'MH, HCHOJb3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'[bHOFO nmpouecca mo TMCUIIJInNHE

B npouiecce 00yueHust HCMOMB3YIOTCS ClleAytole 00pa3oBaTebHbIE TEXHOIOTHH:

IIpakTnyeckoe 3aHsAITHE — 3aHATHE, IOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbIX Ha JIEKIIUY 3HAaHUMH.

KoncyabTanum — BHMJ Yy4eOHBIX 3aHATHM, SBIAIOMUICS OXHOW M3 (QOpPM KOHTPOJIA
caMoCTOsITeNIbHOM ~ paboThl  cryaeHToB. Ha  KoHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBAIOTCST HauOojee CII0KHbIe MOMEHTHl IPH OCBOGHHUHM Marepuana JUCLUIUIMHBL,
npenojaBaTeslb OTBEYA€T Ha BOMNPOCHl CTYAEHTOB, KOTOpPblE BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHONW PabOTHI.

6. IlepeyeHb JMIEH3HOHHOTO W (WJIHM) CBOOOJAHO PACHPOCTPAHSIEMOro IPOrPpaMMHOIO
o0ecreyeHusi, HCIOJB3YyeMOr0 MPH OCYHIECTBJICHHMH 00pa30BaTeIbHOr0 mpormecca Io
AUCHHUILIMHE

B mpouecce ocymiectBieHuss 00pa3zoBaTeNbHOTO MPOIecca MO JTUCIUIUIMHE UCTONB3YIOTCS:
st (OpMHUpOBAHHS MaTepUajoB IS TEKYIIEro KOHTPOJNS YCIEBAeMOCTH U IPOBEICHUS
MIPOMEKYTOUYHOM aTTeCTaINy, Uit GOPMHUPOBAHUST METOAMUECKUX MATEPUAIIOB TIO TUCITUILINHE:

- u3garenbckas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/



https://www.wolframcloud.com/

7. IlepeyeHb cOBpeMEHHBIX NpodecCHOHANBHBIX 0a3 [JaHHBIX W HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yEeMBbIX IPH OCYLIECTBJCHHH 00pa30BaTEJbLHOIO Ipolecca Io
AUCHHILINHE (PU HE00X0AMMOCTH)

B npornecce ocymecTBieHust 00pa30BaTEFHOTO MPOIiecca MO AUCHUIIIMHE HCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekrpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnroreuHas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnmuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOii  JHUTepaTypbl, PpPecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «HMHTepHeT» (IpPH HEO0OXOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. Kimumog B. C. OgHoMepHbBIi MaTeMaTH4ecKui aHamus.. SIpocnasis, Spl'yY, 2005/2006.
Yacts |1 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 MaTeMaTndeckuit ananus.. Spocnasib, SApl'Y, 2009.
Yacrs |: http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf
Yacrs Il: http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf

0) 1OMOJIHUTE/IbHASA JIUTEPATypa
1. @uxtenronsi, I'. M. Kypc muddepenmansHOro 1 MHTErpaibHOro ucuucieHus. B 3-x TT.
— Camnkr-IlerepOypr: Jlans, 2023.
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Towm 2: https://reader.lanbook.com/book/199928
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9. MaTepuaabHO-TeXHHYECKAasi 0a3a, HeOOXoAUMAs sl OCYIIECTBJIEHHUsI 00Pa30BaTEJILHOIO
npouecca no JMCUMIInHe

MarepuanpbHO-TeXHUYECKass 0a3a, HEOOXomuMasi Uil OCYIIECTBIEHHUsS 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIHMAIbHbIE TOMEICHHS:

- yueOHBbIE ayIUTOPUH AJIsl IPOBEACHUS MPAKTUYECKUX 3aHITHI (CEMHUHAPOB);

- yueOHbIe ayTUTOPHH ISl TIPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIBHBIX KOHCYIbTAIIAN;

- yueOHble ayIUTOPUM JJISi TPOBENCHHS TEKYLIEro KOHTPOJsS M MPOMEKYTOUHOM

aTTecTaluu;
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- IOMEUICHHUS JJISl CAMOCTOSITENIbHON PabOTHI;

- IOMEIIEHUS ISl XpaHEeHUs! U NMPOPUIAKTUYECKOr0 OOCITYKHBAHHUS TEXHUYECKUX CPEICTB

o0OydeHusl.

CreuuanbHble MOMEIIECHUS YKOMIUIEKTOBAaHBl CPEACTBAMU OOYYEHHMsI, CIY>KAIIUMH JIJIs
npezcTaBieHus yueOHoi nHpopmanuy 60IbIION ayAUTOPHH.

[Tomemienust Ui caMOCTOATEIBHOW pabOThl OOYYAIOIIMXCS OCHAILIEHBI KOMIIBIOTEPHOU
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOYEHHS K ceTH «VHTepHeT» M o0ecrmeyeHHeM J0CTyma K
3JICKTPOHHOM MH(POPMALIMOHHO-00pa3oBaTeabHO cpene SApl'Y.

ABTOpBI:

[Tpodeccop xadempsr
MaTEeMaTUYECKOTro aHauu3a, 1.¢).-M.H. B. C. Knumos

JoueHt xadenps
MaTeMaTH4YeCKOro aHaln3a, K.¢).-M.H. A. 10. Yxanos

JotneHT kadenpsr
MaTeMaTHYECKOTO aHAIIN3a, K.(.-M.H. A. A. Kamenko



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

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAllMU CTYAE€HTOB
N0 JUCIHUILIHHE

1.TunoBbie KOHTPOJIbHBbIE 32/IaHUSI U HHBbIE MATEePHAJIbI, HCTIOJIb3yeMble B MpoLecce
TEKYIIero KOHTPOJIsl yCIieBaeMOCTH
Konrpomnbnas pabora Ne 1. Meron maremarnyeckoi uuaykuu (M-OIMK-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 ifi+1)= En(l +n)(2+n)

i=1

Bapuanr 3
Jloxasars paBeHcTEO

. 1 3 3+ 2n
ifli+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



Konrponsnas pabora Ne 2. IIpeaen mocnenoBatensuoctu (U-OTIK-1.1, U-OITK-1.2)

Bapuanr 1

1) Haliti sHAUeHHEE BHIDASKEHMS
. nt 4 dym
lim ——
n4oe 1 4m
2) HallTi 3HAYEHHEe BHIPAMKEHHH
i (24+H)* - 16
m—
=0 A4r? o7
3) HaliTi sHAUSHHE BRIPAMKEH
. e
lim —
=0 Tr=

— D3 T

1) JlokasaTe paBeHCTBO, HCNOILIYH ONPEIEIEHHE NPEIeIa NoCIeI0BATEILHOCTH

(o = mafiTa V)
2 a
R )
hm —— = —
n—sso 1t 4 1
5) Jdokazare papescrso, mcnonw3ys onpenenesne npenena dyakunn. [lo = (F)

nafttu 4 (A). lpusectn npunep.

y— —oo, 1 —3a-+i.

Bapuant 2
1) Haliti sHAUeHHEE BHIDASKEHMS

.1 +1
lim —1 T2
n—soe 4 |
2) Halttin sHAueHMEe BRIDAMEHNS
. VA2
lm ————.

x—+ 2

3) Haltn sHAUEHHE BRIPAMKEHIH

oo ()]

1) JokazaTe paseHCTBO, HCNOMEIYS ONPEIEIeHRe PEIEIA N0CIE0BATEILHOCTH
(mo & wattt N;)

lim (2011n — ™) = —oc.

n—oo
5) loxasars papescTso, HCNonkays onpefenesne npefena dyakman. [lo £ (E)
naftra & (A). Ilpusectn npumep.

y—=+5+0, z—=21-0.




Konrpomnsnas pabora Ne 3. IIpenen pynukiuu (M-OTIK-1.1, U-OIIK-1.2)

BapuanT 1

L (22 +1)° — (1 - 322)°
- am 972 _ o3 -

2. lim (r"""g —(2* - 1]2""3)_

o

cos (£) — sin ()
T raX cos(z)

10 . [m(n+1) tan(3am )
== (m) -

e"sin(x) — " sinfa)

5. lm

T Ir—i

. arctan (72 + 3z
6. lim [—]

z—0  aresin(2r)

BapuanT 2

. =3t 242
. Im ———————
r—l T.'.hl:l s 2140 -3

2 lim M
Tl Y4241

. ™es(or) — T/cos(Ar
3. lim v eost _] n V/ eosly ]_
70 sin-(r)

1}
sin(a + 2
L tim (M) |
n— 40 sin(a)

' lim e*log(z) — e log[_a]_
Tl Tr—i

[

. tan(z
. lim —]
0 arcsin(3r)




KonTtponsHas padora Ne 4. [IpousBonnas u ee npunoxkenus (U-OITK-1.1, U-OI1K-1.2, N-OIIK-
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. Heonpenenennsriii uarerpai (M-OIMK-1.1, U-OI1K-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




KonrpounbHas padora Ne 6. Hecoo6crBennsie unrerpainst (M-OIIK-1.1, U-OI1K-1.2)

Bapuant 1

Brruncants HecobeTEeHHBIE HHTEer'paJibl HJIH YCTAHOBHTE HX pacxoIHMOCTh.

+oo 1 2
1)f d—:“;._ 2}[ A2
1T T Jo 5

I

IIE‘C.T[E,.ELD BATE CXOIHMOCTE HHTETIPAJIOE

oo gt 1z
3 —— dx, 4 ——dx.
jﬁ T )1; v1— ! ’

IfiE‘C.T[E,.ELDBB.Th Ha aElCD.J'IIUTH}'HJ H YCJIOBHY ) CXOIHMOCTE HecoOCTEeHHEIE HHTeT'pa-

too too _: -
5}[ SlngIdI, 6) [ mgn{smr}dx.
0 J1

2 T

JIbI

BapuanT 2

Briaueants HecobeTEEHHRIE HHTeT'PAJIEl HJIH YCTAHOBHTE HX PaAcXoIHMOCTE.

1) [ere_‘ﬁd;r 2) [Ei
S0 , J1 :Iw.,flog;r.

I’iCC‘.T[E,H,D BaTh CXOJHUMOCTE HHTEPaJoB

rarctan T b dr
——dr, 4) _.
1 V142t o evT—1

LIE‘C.T[E,.ELDBB.T]: Ha ElElE‘DIIIUTH}'H.} H YCIOBHY I CXOIHMOCTE HecoOCTReHHEIE HHTeTrpa-

5) f‘*‘r’ sin‘g':r-dxj 6) /""m sign(cos zxjd:r-.
1 J1

I Iz

+o0

3)

JIBI




KonrpossHas padota Ne 7. Yucnossie psast (M-OTIK-1.1, U-OI1K-1.2)

BapuasT 1

1) Heenenoears cxomumocTs pata. Ecim pan cxomures, HAlTH ero cyMMy.

.
2.5

n=10

HecnenopaTh cXoldMOCTh DHIOE
= n . n+1
2> X
n=1 n=1 )
Hecnenosats Ha abcoimoTHY 0 H YCIOBHY 0 CXOIAMOCTE PIR

=, sinn = sinn
4 . 5 _.
}én—lﬂ' J§n3+lﬂ

BapuanT 2

1) Heenenosath cxomaMocts pana. Ecom pag ccomures, HaliTH €ro cy May.

[

> (-1

n=0
Hecnenosats cxoluMocTs PEI0E

o

+1
}z?;+1ﬂ Z ”

n=1

Hecnenosats Ha abcoimoTHY 0 H YCIOBHY 10 CXOIAMOCTE PAIR

— (-1)" e gin 2
4 { ) 4
}Zn*—l' aj; n?

n=1




KonTtpomnsHas pabora Ne 8. Crenennsie psiasl (M-OITK-1.1, N-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




KonTtponsnas padora Ne 10. @ynkuuu muorux nepemenssix (M-OINK-1.1, U-OIIK-1.2, N-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



Konrpomnsnast pabora Ne 11. Kparusie unterpanst (M-OITK-1.1, MU-OI1K-1.2, U-OIIK-1.3)

BapuanT 1

Haiitn ofbemMbl Tesl, OrpaHHYeHHBIX [OBEPXHOCTAMH (BCe HAPAMETPHRI HOMOMKHTE k-
HBI ).

Dz=4—9 2=y’ +2,2=—-1,v=2.
2) z= —E-er_"lyz_._ z=10
o

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

BapuanT 2

Haiitu ofbemMbl Tedl, orpaHHYeHHBIX MOBEPXHOCTAMH (ECe MAPAMETPHI MOJI0MKHTe k-
HBI ).

Dez=a?4+y* 2=+ 2, y=2,y=27, v = 1.
2Qy=e",y=e" ¢ —y? 2 =0
3) (I2+y3+:2}:i — _a°z




KonTponbnas padora Ne 12. KpuposunHeiHbIe 1 TOBEPXHOCTHBIE HHTETPaIbl
(U-OTIIK-1.1, U-OIIK-1.2, U-OI1K-1.3)

BapuasnT 1

Brruncnnre kpuBonnEefiHEE HHTErpPATH
1) f = ds,
LY
rne L — myra napabons i = 2x, nesamas sexcury toaxamn (1,4/2) 1 (2,2).

2) fw+ﬁ@,

L

o
=

rne L — wowTyp npasoyronsEuia, obpasosaHHoro npivevu T = 1, v =3 w =1, y =
NOJOAHTENLHOM HATPABISHHH.
BrrscuTe NOBEpXHOCTHRE HHTETPaTE

3) f L VIE—F —ds,

riae S — noayedepa w2 + ¢ + 22 = R, 2 = 0.

1) f[j;i;dy,

ERRRE .
rie S — BHENIHSS CTOPOHA MLMICOHTA o7 + 3 + 5 = L.

BapunanT 2

1) C nomomer kKpuBoanHEellHOTO HHTErpaja BRIMHCINTE IUIOMAILE MIYPE, OrpaHHIeHHOM
acTpongoll T — acos® {, T — asin®  (a > 0).
2) Brrmciute KprBoanHelHEN HETErpan

fJ:E ds,
L

rie L — sepxuas nonosmaa okpyxHOCTH T + 40 = a’.

Brrumcnnte noBeprHOCTHRE HETEIPATEL
3 f f rds,
)
rie S — uacts cdepnl 0 + - + 27 = F2, JeMANAS B IEPEOM OKTAHTE.

4) ff—.cdydz+ydzd;c+zdrdy._
)

re S — BHEWHSS CTOPOHA KyBa, orpaHEmieHHOrD miockocTaMe © = [
y=1z=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 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 HeoOxommmocTu — oOpamaThCsl 3a KOHCYJIbTalMEH K
npenogasarento. llocemenre 3aHATHH MO3BOJIUT IOHSTH, KAaKME 3aladyd HYKHO HAayuHThCS
pewarb. Jlng  camocTosiTenbHOM — pabOThl  Jiydylle  I10JIb30BAaThCSl  PEKOMEHIOBAHHOM
IpernojaBaTesieM JINTEpaTypol 1 HICTOUHUKAMHU.

Bosibioe KoIMUYeCTBO THUHOBBIX 33/a4 paccMOTpeHo B yueOHuke I'. M. duxrteHrosbua
«Kypc muddepeHInanbHOro 1 HHTErpaIbHOTO UCYUCICHUS (CM. CITUCOK JIUTEPATYPBHI).

B koHne kaxjaoro cemectpa craercs 3adeT. [ ycnemHol cpauu 3adera HEOOXOIUMO
MOJIYYHTh 3a4eT 10 BCEM KOHTPOJIBHBIM paboTaM, MPOBEACHHBIM B TeUeHUE ceMecTpa. [Ipumepsr
BapHUaHTOB 33JJaHUH KOHTPOJIbHBIX pabOT npuBeaeHs! B [Ipunoxenun 1.



