MuHucTepcTBO HayKH U BhICIIEr0 oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)
DUBNKO-TEXHUUECKHUH (PaKyIbTET

YTBEPXIEHO:

Jlexan
IO.H. Prokux

Paboyas mporpamMma AUCHUTUTMHEI
MareMaTHYeCKNHA aHAJIN3

110 HAlIpaBJICHUIO MOATOTOBKHU / CIICIaJIbHOCTH

16.03.01 Texnnueckas PpU3NKa

HampasienHocts (poduis) MOATOTOBKY / CIICITAATH3AIIHS

KomnbrorepHoe MoaeiupoBaHue B HHAKEHEPHOH Telio(u3nke H a3poruipoanHaMuKe

®opma o0yueHHs
Ounas

Keanmudukarms
WNnxenep, uHkeHep-pa3padoTUHK

I'on npuema
2024

COI''TACOBAHO:
PykoBoautens OITOIT
IO.H. Prixnx

2.P. Ulparep

[Ipencenarens YMK
B.A. Ckpunssk

Tomck — 2024



1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

OIIK-2 CnocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYHTHOCTH MTPOOJIEM, BOZHUKAIOUINX B
X0Jle NpOPECCUOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelieHus  (usuko-
MaTeMaTUYECKUH anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH.

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SIBIISIIOTCS CIENYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHON CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBHON AESITETbHOCTH, U METOAUKY IpPUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOTO annapaTa 1 COBPEMEHHbIE KOMITBIOTEPHBIX TEXHOJIOTUH 11 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh ITPOOJIEM, BOZHUKAIOIINX
B Xo0ze MNpo(hecCHOHAILHOW JAEATENIbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. 33}]3‘{1/1 OCBOCHHUSA JUCIHUIIJINHBI
- I/I3y‘-I€HI/I€ OCHOB Mar€MaTH4YCCKOI'O aHaJInu3a.

- q)OpMI/IpOBaHI/IC Y CTYACHTOB HAaBBIKOB pa6OTBI C BBIYHUCIUTCIIbHBIM alllapaToM
MaTEeMaTHYeCKOTO aHajn3a M OCBOCHHE TEXHOJIOTHH €ro MNPpUMCHCHUA Ui PCUICHUA
HAaYYHBIX U NPAKTHYCCKUX 3a/1a4.

3. MecTO IUCHUNJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuunnuna otHocuTes K bioky 1 «/{ucuumivna (Momymnu)».

JlucrumanHa OTHOCUTCS K 00s3aTeIbHON 9acTH 00pa30oBaTeIbHOM MPOrpaMMBbl.

4. Cemectp(bl) ocBOeHMS U opMa(bl) MPOMEKYTOUYHON ATTECTANNH MO AUCHMUILINHE

[TepBoIii cemecTp, FK3aMeH
Bropoii cemectp, sK3aMeH
Tpetuii cemecTp, 3K3aMEH

5. BxogHble TpeGoBaHNs 111 OCBOCHUS M CHMIIIMHBI
Jljis ycTIenHoro OCBOCHUSI JUCIUILIMHBI TPeOYIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
X0JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTPaMM MPEIIECTBYIOLIETO YPOBHs 00pa30BaHuUs.

6. SA3bIk peanu3anuu

Pycckuit

7. O0beM OTUCHUILIHHBI

OO61mmas Tpy10eMKOCTh TUCHIUTUINHBI COCTaBIsAeT 16 3.€., 576 4yacoB, U3 KOTOPHIX:
-nmexuuu: 154 yq.

-pakTUYeCKue 3aHATus: 154 u.

O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Conep:xaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. BEHIECTBEHHBIE YN CJIA
1. MHOXecTBO BEUIECTBEHHBIX YUCEN U €ro ynopsjaoueHue. 2. Apudmernueckue

ACHCTBUS Ha/l BEIICCTBCHHBIMU YHCIIAMU.
Tema 2. ®YHKIIMM OJHOU ITEPEMEHHOU



1. Tlonsarue pynkuu. 2. Baxkneimme kiaaccel QyHKIHHA
Tema 3. TEOPUA ITPEJIEJIOB.
1. TIpenen ¢pynkuuu 2. Teopemsl o npeaenax. 3. [IpuHIMI CXOIUMOCTH
Tema 4. HEIIPEPBIBHBIE ®YHKIIMU OJTHOM
MMEPEMEHHOU
1. HenpepbsiBHOCTH (¥ pa3pbiBbl) GyHKIIUU. 2. CBOHCTBA HEMIPEPHIBHBIX () YHKITHA.
Tema 5. JUOOEPEHIIMIPOBAHUE ®YHKIIMI OJJHON [IEPEMEHHOI.

1. TlpousBoanas u ee BeruucieHue. 2. Jluddepennuan. 3. OCHOBHBIE TEOPEMBI
middepennmanbaoro ucurciaenus. 4. Mccnenosanue GyHKIUN C TOMOIIBIO
MIPOU3BOIHBIX

Tema 6. ®YHKIIMM HECKOJIbKNX ITEPEMEHHbBIX

1. OcnoBubie nousaTus. 2. Henpepriubie pynkiuu. 3. [IpousBoaHbIe 1

muddepeHmansl GyHKIUNE HECKOIBKHUX epeMeHHbIX. 4. HesBHas QyHKIms.
Tema 7. IEPBOOBPA3HAS ®YHKIIU (HEOIIPEEJIEHHBIN MHTETPAJT)

1. HeomnpeneneHHbI MHTErpai U NPOCTEHIINE IPUEMBI €70 BBIUUCIIEHHUS. 2.
HNuTerpupoBanue panyoHaabHbIX BhIpaxkeHuil. 3. IHTerpupoBaHue BhIpaKeHUN
CBOJSIINXCS K PALIMOHATILHBIM.

Tema 8. OITPEJIEJIEHHBIN MHTEIPAJL.

1. Onpenenenue u ycioBUs CYIIECTBOBAHUS OINPEACIIEHHOro uuTerpaia. 2. CBoicTBa
oTpesieNIeHHBIX UHTETpajioB. 3. Brruncienue u npeoOpa3zoBaHue ONMpeIeIeHHbBIX
HHTETPaJIOB.

Tema 9. TEOMETPUYECKUE U MEXAHUYECKUE IMTPUJIOKEHUA
HMHTEI'PAJIBHOI'O MCUUCIIEHU A
1. TImomanu u o6bemsl. 2. InuHa nyru. 3. BerancieHne MEXaHUIeCKuX 1
(U3HYECKUX BEIIUYNH
Tema 10. HECOBCTBEHHBIE MHTEI'PAJIBI
1. HecobGcTBeHHBIC HHTErpaANIbl ¢ OECKOHEYHBIMU NpesienaMu. 2. HecoOcTBeHHbIE
WHTETpaJIbl OT HeorpaHudeHHbIX PyHkIui. 3. [IpeoOpazoBanue U BHIYUCICHUE
HECOOCTBEHHBIX MHTETPAJIOB
Tema 11. KPUBOJIMHEMHBIE MHTEI' PAJIbI
1. KpuBosnHelHbIe HHTETpaJIbl IEPBOro THUMA. 2. KpuBoNMHENHHbIE HHTErpaibl BTOPOTO
THIIA
Tema 12. KPATHBIE UHTEI'PAJIBIL.

1. JIBoiinble uHTErpaisl. 2. [loBepxHOCTHBIC HHTETpaANBIL. 3. TPOWHBIC HHTETPATIL. 4.
DNEeMEHTHI TEOPHUH TTOJISL.

Tema 13. YUCJIOBBIE PAJIbl. ®YHKIIMOHAJIBHBIE ITOCJIEJOBATEJIBHOCTHU

U PAJIbI.

1. OcnHoBHbIe OHATHS. 2. CXx0MUMOCTb psAI0B. 3. CTEICHHBIC PSIABI U PSIABI
MHOTo4IeHOB. 4. Psinb1 @ypbe

9. Tekymumii KOHTPOJIb 1O TUCUHUIIJIMHE

Texymuii KOHTpOJIb IO AWCLUUIUIMHE IMPOBOJUTCS IYTEM KOHTPOJI IOCEIAEMOCTH,
IPOBEICHUSI KOHTPOJBHBIX pabOT, TECTOB IO JICKIMOHHOMY MaTepHally, BBIIIOJHEHUS
NPaKTUYECKUX 3aJlaHHil B KJIacce, BBHINOJHEHHMS JOMALIHMX 3alaHuil U (ukcupyercs B popme
KOHTPOJIBHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

OneHouHble MaTepuaibl TEKYLIETO KOHTpoJd pa3MenieHsl Ha caite TI'Y B pasgene
«Mudpopmarmst 06 o6pazoBaTenbHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.



10. Iops/10k NpoBeeHUsS] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTAUM

OK3aMeH B IIEPBOM CEMECTpe IPOBOAUTCS B MHUCBMEHHOM (opme Mo Oueram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTell. [IpomomkurenbHOCTh SK3aMeHa 1,5 Jaca.

DK3aMeH BO BTOPOM CEMECTpe MPOBOAWTCS B MUCBMEHHOW QopMe To Oueram.
DK3aMEeHAITMOHHBINA OUJIET COCTOUT U3 TpeX yacTei. [IpogomkuTensHOCTh 9k3aMeHa 1,5 Jaca.

OK3aME€H B TPETbEM CEMECTpe MPOBOJUTCS B IUCBMEHHOM Qopme mo Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTell. [IpomomkurenbHOCTD SK3aMeHa 1,5 Jaca.

OHGHO‘IHBIG MaTCpuaJibl JIs1 TPOBCACHUSA HpOMG)KyTO‘IHOfI aTTeCTallu pasMCIICHbI Ha
cante TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAMYECKOE O0ecTIeYeHne

a) DIEKTPOHHBIA y4YEOHBIM KypC MO IUCIUILIMHE B DJIEKTPOHHOM YHHUBEPCHUTETE -
http://Ims.tsu.ru/course/view.php?id=2888 ,

http://Ims.tsu.ru/course/view.php?id=24632

6) OueHouHBIE MaTepHalbl TEKYLIET0 KOHTPOJIS M IMPOMEXKYTOUYHOM aTTECTalluu I10
JTHCIHATIIHHE.

12. Ilepeyenn yueOHoIi JuTEepaTypbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JTUTEparypa:

1. T'. M. ®uxtenronsn; OcHOBE MaTreMaThdeckoro anammsa 1. 1, 2 - HAYKA M.-
1968r.

2. Unenn B. A., Tlo3usak O. I'. OcHOBEI MaTemarudeckoro aHammza: B 2-x 4. Yacte I:
VYue0.: lnsg By30B. — 7-¢ uzn. — M.: ®U3MATIIUT, 2005. — 648 c. — (Kypc Boicmieii

MaTeMaTuKu U MaTtematudeckoi ¢puszukn). — ISBN 5-9221-0536-1.
3. bymaes B. NI., SIky6con M. . b 90 Marematuueckuii ananu3. OyHKIUU OTHOM
nepemenHoit: YueOnuk. — CII6.: UsmarenbctBo «Jlamwby, 2012. — 544 c.: uin. —

(YueOnuku ans By30B. CriennanbHas tutepatypa). ISBN 978-5-8114-1186-3

0) JOMOJHUTEIbHAS TUTEPATYpa:

1. Tep-KpuxopoB A.M., Illabynun M.M. Kypc maremartmdeckoro anammza: Yueo.
nocobue Ui By30B. — 3-€ u3[., ucnpasi. — M.: ®U3MAT- JIUT, 2001. — 672 ¢. —
ISBN 5- 9221-0008-4.

2.. Kynpssues JI. JI. K 88 Kypc marematudeckoro ananusa (B ABYX TOMax): Y4eOHUK
Ui CTYJIEHTOB YHHBEPCUTETOB M BTy30B. — M.: Boicu, mkoina, 1981, 1. I. — 687 e., ui.

3 Unbun B.A u ap. Maremarnueckuii ananu3. Hauansnslit kype/ B.A. Unbun, B.A.

Canosununi, bi. X. Cennos. I[lox penakmueit A.H. Tuxonosa. — 2-¢ u3.,

nepepad. M.:M3n-Bo MI'Y, 1985.-662 c.

B) pecypchbl cetu HTEpHET:
— O6mepoccuiickass Cerp Koncymprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOT U

a) JTUIIEH3MOHHOE ¥ CBOOOTHO PacIpOCTpaHsIEMOEe MPOTrPaMMHOE OOecTeueHue:


http://lms.tsu.ru/course/view.php?id=2888
http://lms.tsu.ru/course/view.php?id=24632

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpuiioxeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— Mmy0IMYHO AOCTYIHBIE 0Onaunbie Texnomoruu (Google Docs, Sumeke AuCK U T.IL.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoit O6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (pemo3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juisi IPOBEECHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun 11 TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THMA, HWHIAMBUIYATbHBIX |
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTALlUU.

[TomereHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNOM K ceTH MHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEILHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Unudopmanusi o pa3padboTunkax
Hapumanos P K., xaua. ¢.-M.H., 1011eHT, kadeapa MpUKIaTHONW adpOMEXaHUKH, JOLECHT
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