MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.0.24 Maremarnyeckuid anainu3. J[0NoIHUTENBHBIE TJIaBbI

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

01.03.04 ITpuknagHas maremaruka

HanpanenHocts (mpoduiib)

01.03.04 ITpuknaaHas MaremMaruka

dopma 00yueHus OYHas
['o HaGopa 2020
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.(.-M.H., nouient, degorosa M.M.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpt0  M3yueHUs JUCLMIUIMHBI  SBISETCS O3HAKOMUTh CTYAEHTOB C
byHnamMeHTanbHOH Teopuel audQepeHIHaTbHOI0 W HHTETPAIbHOTO HCUUCICHUS
(GyHKUMN HECKOJNBKUX EPEMEHHBIX, TEOPUEH MOJIS.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3a,zlaqel71 N3YUCHHA IUCHUIUIMHBI ABJICTCA: HAYYUTh CTYACHTA IIPUMCHATH
OCHOBHBIC MCTOABI 1 MOACIIM MATCMATHYCCKOIr0 aHalin3a K PCIICHUIO INPUKIAA-HbIX
3aaa4y.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Koa v HaumeHoBaHWe nHaukaTopa
OOCTWKEHNS KOMMNETEeHLUN

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCUMNNuHe

OIIK-1: CnocoGeH npuMeHATH 3HaHUEe (PyHAAMEHTAIbHOI MaTeMaTUKHU U
€CTeCTBEHHO-HAYYHBIX JMCIHILIMH NP PelICHUH 32/1a4 B 00JIaCTH eCTeCTBEHHBIX

HAYK U MH’KCHEPHOU NPaKTHKe

OIIK-1.1: 3uarb
MareMaruyecKHil anmnapar,
HEOOXOUMBIN JJIsl peIIeHUs
npohecCHOHATBHBIX 33134

3HaTh OCHOBHBIE MTOHSTHSI, ONPEIEIICHUS U TEOPEMBI
T epeHIIMATEHOTO U HHTETPATEHOTO HCUUCICHHS
(yHKIIMH HECKOJIBKUX MEPEMEHHBIX, TEOPUU TOJIS

OIIK-1.2: YMeTbh NpUMEHSTh
3HaHWA (PYHIaMEHTATEHOU
MaTeMaTHKH,
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH AJIS1 aHAIU3a U
00paboTKH pe3yJIbTaToOB IpU
peLeHn: IpopheCCHOHATBHBIX
3az1a4;

YMeThb onpenensiTh BO3MOXHOCTH MTPUMEHEHHS
TEOPETUIECKHX TIOJIOKEHUH ¥ METOJ/IOB
MareMaTU4ecKoro aHau3a JJis TOCTAHOBKH U PEIICHUS
KOHKPETHBIX MPUKIIATHBIX 33/1a4;

YMeTh pemarb OCHOBHBIC 33/1a4H Ha BEIYHCIICHUE
npenenaoB (pyHKIUNA HECKOJIBKUX MEPEMEHHBIX, UX
nuddepeHpoBaHNe 1 HHTETPUPOBAHUE.

OIIK-1.3: Bnanerb HaBbIKaM#1
UCTIOJIB30BaHUs TEOPETUICCKUX
OCHOB 0a30BBIX pa3JICJIOB
byHIaMEHTATEHOW MaTeMaTHKH,
€CTECTBEHHOHAYYHBIX
JTUCIUTUTAH TIPU PEIICHUN
npohecCHOHATBHBIX 337134,

Bnagers craHgapTHBIMM METOAAMHU U MOAEIISIMU
MareMaTHIeCKOro aHAIN3a U UX TPUMEHECHUEM K
PELLIECHUIO IPUKIAIHBIX 3a/1a4.

1.4 Oco0eHHOCTH peaiM3alMu U CIUILTHHBI

SI3pIk peanmu3auuu JUCUUILIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 4 (144)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 2(72)
MPaKTUYECKUE 3aHITHS 2(72)
CamocrosiTesqbHas padora
3(108)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. InddepennnanbHoe HCHHCIeHHE (DYHKIMA MHOTHX NepPeMEeHHBbIX
1. HempepsIBHOCTD (PYHKITUI MHOTHUX TIEPEMEHHBIX.
CBoiicTBa HENpEPHIBHBIX (YHKITHIA. PaBHomepHas 2
HEIPEPBIBHOCTb.
2. IIpoctpanctBo Rn. Tononorust mpoctpanctsa Rn.[Ipenen )
(GyHKIMI MHOTHX TTEPEMEHHBIX.
3. YacTHble Ipou3BOIHbIE U AU(HEepeHIIHal.
ITponsBogHasd mo HampasiIeHUIO. [pagueHt. 2
TeopeMmsl 0 cpeHEM.
4. IlpousBoaubie U nuddepeHITUATbI BBICIIUX TOPSIKOB. )
®opmyna Tennopa.
5. OkcTpeMyMbl PYHKIUI MHOTHX TIEPEMEHHBIX. 2
6. Teopema o HesiBHOU QyHKIMH. Teopema o cucteme )
HesBHBIX QyHKIMHA. Teopema 006 00paTHOM O0TOOpaKEHUH.




7. 3ameHa nepeMeHHbIX. TeopemMa 0 pa3IoKeHUH.
3aBUCUMOCTD (DyHKITHH.

8. IloBepXHOCTH U KpUBBIE

9. ®YyHKIIMM MHOTUX IIE€PEMEHHBIX

10. Iepenen 1 HEMPEPHIBHOCTH (PYHKINH MHOTUX NEPEMEH-
HBIX

11. Yactusie mpousBoansie. Juddepenman

12. YacTHble Ipou3BOgHbIE U AU(PepeHIIHaTbl BEICIINX
HOPSIKOB

13. DkcTpeMyMbl PYHKIMI MHOTUX [TEPEMEHHBIX

14. HesiBHble GQyHKIIUN

NS I N I

15. InddepennmanbHOe HCUUCTCHUE (PYHKIIUNA HECKOIBKIX
MEPEMEHHBIX

10

2. UuTerpasnbHoe ucumcjienHe GyHKUMH MHOTHX NepeMeHHbIX

1. IToHsiTHE KparHOro MHTErpana. Y CIOBUS U3MEPUMOCTU
o XXopnany

2. BepxHue 1 HIKHUE UHTETpaTbHbIE CyMMbI. OCHOBHAS
Teopema

3. CBolicTBa KpaTHbIX HHTETPATOB

4. Teopema @yOuHwU.

5. 3ameHa nepeMEHHbIX B KpaTHOM MHTErpaje.

6. [IpunosxeHus: KpaTHbIX UHTETPAIOB.

7. HecoOcTBeHHbBIE KpaTHble HHTErpaibl. [Ipu3naku
CXOAUMOCTHU

[NCTEN I O3 [ \O ) I \O 2 I O B NS}

8. JIBoMtHOM MHTETpal

9. Ilpuno>xeHns JBOMHBIX HHTErPAIOB

[\

10. TpoiiHo# uHTErpaN




11. HecobcTBeHHBIE KpaTHBIC HHTETPAITBI

12. MaTerpanbHOe UCYUCICHHE (PYHKITUH HECKOIBKHUX
IIEPEMEHHBIX

3. MuTerpaJinl, 3aBUcAIIIME OT MapaMeTpa

1. CobcTBEHHBIE MHTETPANIBL, 3aBUCSIINE OT napamerpa. Mx
CBOMCTBA

2. CoOCTBEHHBIHM HHTETpal OT MapaMeTpa

3. PaBHOMEpHas CXOAUMOCTH HECOOCTBEHHBIX HHTETPATOB
o mapameTpy. CBOICTBAa HECOOCTBEHHBIX HUHTETPATOB OT
napameTpa.

4. Brruucienue HeCOOCTBEHHBIX HHTErpanoB. HTerpaisl
Ditnepa.

5. HecoOGcTBeHHBII HHTETpa OT NapameTpa. PaBHOMepHast
CXO/IMMOCTh HECOOCTBEHHOT'O MHTETPAIA IO MTapaMeTpy

6. Berancnenue HecoOCTBeHHBIX UHTETpaTOB. Jnuddepen-
IUPOBAHNE U MHTETPUPOBAHKE T10 TTAPAMETPY

7. UnTerpansl Dinepa

8. HTerpaibl,3aBUcCsIIUE OTIapaMeTpa

4. Teopus nuddepeHunANbHBIX (hopM

1. KpuBosIMHENHBIA HHTETPAI IEPBOTO POJA.
KprBonuHENHBIN UHTETpa BTOPOTO POJA.
®opmyna [puna

2. YcnoBus HE3aBUCUMOCTH KPUBOJIMHENMHOIO UHTETpaia OT
IIyTH UHTErpupoBaHus. KyCco4HO-Imagkne NOBEpXHOCTH U
muddepeHManbHbIe GOpMY

3. duddepenmmanbubie GOpMBI U ONIEpALIUN HAL HUMH .

4. Unrerpan ot nuddepenimansaoit popmbl. OpreHTanus
eTeld ¥ MHTETPAT IO TETIH.




5. CBolicTBa HHTETpalia MO IEMH.

6. AGctpaktHas popmyna CTokca.
CaenctBust popmyier CTokca.

7. Jlemma Ilyankape. LIukibl 1 rpaHuLbI.

8. I'mankue NOBEpXHOCTH M UX OPUCHTAIUSI.

9. IloBepXHOCTHBIE MHTETPAIBI TEPBOrO U BTOPOTO POJIa.

10. OcHOBHBIC HHTETpATbHBIC (HOPMYITBI aHATTU3A.

(NS I \O 2 I \O 2 [N \O 3% BN O T N\

11. KpuBonauHEHHBIN UHTETPAT IEPBOTO POJIA.

12. KpuBoaMHENHBIN UHTETpaT BTOPOTO poja.

13. ®opmyna I'puna

14. IlpunoxeHus: KpUBOJIMHEHHBIX
UHTErpajioB

15. TloBepXHOCTHBIE HHTETPAIIBI IEPBOTO POJA

16. IToBepXHOCTHBIE HHTETPAIBI BTOPOTO poAa

17. ®opmyna ['aycca-OcTtporpanckoro

18. ®opmyna Ctokca

19. KonTponbpHas padora

NN

20. Teopus nuddepeHnuaTbHbIX Gopm

18

5. Teopusi mosist

1. Iuddepenumanbable oneparopbl BEKTOPHOTO aHAIN3A.

2. UnTterpanbHble GOpMYIIbl TEOPUH MOJIS.

3. [ToreHMATbLHBIE O,

4. IuddepeHunanbHble ONepanyuy BEKTOPHOTO aHATN3A.
Knaccuueckue nHTerpanbHbie pOpMysibl B BEKTOPHBIX
0003HaYEHUSX.

5. IloTeHIIMaILHBIE IO




6. Teopus noss

36

6. Panbl @ypbe. UuTerpan @ypoe. [IpeodopazoBanue Pypbe

1. OproronanbHbie cucTembl GyHKIMH. Psg Dypobe.
Hepasencto beccens.

2. SAnpa dupuxie u ®Oeviepa. Jlemma 00 oCHMIUISAIUN.
Teopema nokanuzanuu.

3. Teopema Deliepa. Teopema Pucca-®duiiepa, nojiHoTa U
3aMKHYTOCTb OPTOTOHAIbHBIX CUCTEM.

4. Nnterpan @ypre.lIpeodbpasoBanue Oypbe u ero
CBOMCTBA.

5. [Ipumenenue npeobpazoanus ypne.

6. Psagel Oypee

7. Naterpan @ypse. [IpeodpazoBanmne Dypre.

8. KonTponpHas padbora

9. Psanpt @ypre. UnTerpano @ypre. [IpeodpasoBanue
Dypse.

18

Bcero

72

72

108




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. ®uxtenronsi . M. Kypc nuddepernmansHoro n mHTErpaaTsHOTO
ucuucienus: T. 1: [B 3 Tomax] : yueOHuk(Cankt-IlerepOypr: Jlaus).
2. ®uxtenronsi I. M. Kypc nuddeperumnansHoro u HHTErpaaTsHOTO
ucuucienus: T. 2: [B 3 Tomax] : yueOHuk(Cankt-IlerepOypr: Jlaus).
3. ®uxtenronsi I. M. Kypc nuddeperumnansHoro u HHTErpaaTsHOTO
ucuucienus: T. 3: [B 3 Tomax] : yueOHuk(Cankt-IlerepOypr: Jlansp).
4. Kynpssues JI. 1. Kparkuii kypc Maremarudeckoro aHanusa: T. 2.

HuddepeHnuanbHoe U HUHTETPATHHOE UCUUCTICHUS (YyHKIIMM MHOTUX
nepeMeHHbIX. [apMoHMUYecKuil aHanu3: yueOHUK Uil CTYIEHTOB BYy30B
(Mocka: ®©USMATIINT).

5. 3opuu B. A. Maremarnueckuit ananu3: Y. 2: yaeOHUK JJ1s CTYJICHTOB
MareMaTU4ecKuX U (PU3NKO-MaTEMaTnyecKux (aKyIbTETOB U
crienuanbHOCTeH By30B: B 2-X 4.(MockBa: MITHMO).

6. HWneun B. A., Cagosanunii B. A., Cennos bi. X. Maremarnueckuil aHaIn3:
yuae0. Ui OakanaBpoB BBICHI. yuel. 3aBeICHUH C yIITyOJIEHHBIM U3y4YE€HUEM
MaTeMaTuueCcKoro aHaIu3a U JIsl CIEUATNCTOB MEXaHUKO-MaTeMarud. (ak.
YH-TOB : pekomeHjoBaHo Y MO 1o kiac. yHuB. o0pazoBanuto(M.: FOpaiir).

7. Kynpssues JI. 1., KyracoB A. J1., Yexnos B. U., lllabyuun M. U., Kyapsisues
JI. JI. CoopHuK 3ama4d 1o Mmaremarudeckomy aHanuzy: T. 3. OyHKIuu
HECKOJIBKUX MepeMeHHbIX: yueOHoe mocodbue(Mocksa: DUUSMATIINUT).

8. Hemunosuu b. I1. COopHuUK 3a1a4 ¥ ynpaxHEHUH 10 MaTeMaTH4eCKOMY
aHanuzy: yue0. mocobue mist By3oB(MockBa: ACT).
9. Kysnenos JI. A. COopHUK 3a1aHui 110 BBICIIECH MareMaTuke. TUmmoBbie

pacueThl: yueOHoe mocobue(Cankt-IleTepOypr: Jlans).

10.  Awntunosa U. A., Baitnmreiin 1. U., 3sixkoBa T. B., Karynosa A. C.,
Kocmunuc U. @., KouetkoBa T. O., Cunopona T. B., Tyraruuxos B. C.,
®enortosa 1. M., lllepmneBa B. A. Maremarnyeckuii ananmus: Y. 2: yaeGHoe
nocobue: B 2-x 4.(Kpacnosipck: COY).

4.2 JInieH3HOHHOEe U CBOOOIHO PacHpOCTPaHsieMoe MPOrpamMMHoOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrneyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOIHO
DacnpDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHme):

1.  He tpebyercs

4.3 NUutepHeT-pecypchl, BKIAWYAA NpodeccuoHaibHble 0a3bl JaHHBIX
U UH(OPMALMOHHbIE CIIPABOYHbIE CUCTEMBbI:

1.  Hammuue >neKTpOHHO-OMOINOTEYHOUM CUCTEMBI (AIEKTPOHHOU OMOIMOTE-KN)
1 DJIEKTPOHHOU MHPOpMAITMOHHO-00pazoBareabHol cpenbl CDY, koTopsie
00ecreynBalOT BO3MOXKHOCTh MHAUBUAYATLHOTO JOCTYMA JUISl KaXI0TrO
oOydaromierocs u3 Jiro00i TOUKH, B KOTOPOI UMEETCsI IOCTYII K CeTH
WuTepHer, kak Ha Tepputopun COY, Tak 1 BHE YHUBEPCUTETA.

10



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

MeTtoinka IpoBeIeHUS 3aHATHI IOy CKaeT UCII0JIb30BaHNE TEXHUUECKUX CPE/ICTB
(MIpOEKTOpPbI, UHTEPAaKTUBHBIE JJOCKH), 00E€CTIEYEHHBIX COOTBETCTBYIOLIUM
IPOIrpaMMHBIM 0O€CIIeUeHUEM, MpeIaracTcs IPUMEHEHNE BIYUCIUTEIbHON
TEXHUKH U CTaHJAPTHBIX MaKeToB MpukiIaanHbix nporpamm (MS Office, MathCad,
MathLab u np.).

11
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