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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

HGHLIO OCBOCHUA JUCHUIIJIMHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie ($1(571474:0)11170,€ KOMHGTGHHI/Iﬁl

BK-1 CniocoGeH mpuMeHATh 00IIHE U CTICIIHATM3UPOBAHHBIC KOMITHIOTEPHBIC TTPOTPaMMBbI
IPY PEUICHUH 33124 MPO(HEeCCHOHATBHON A TEeTbHOCTH.

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPOOJIeM, BO3HUKAIOIIUX B
XoZle TpOEeCcCCHOHATBHON  NEATEIbHOCTH, TPHUBJIEKATh JUISI WX pemeHus  (usuko-
MaTeMaTUYeCKU W/WIM €CTeCTBEHHOHAYYHBIH amnmapaT U COBpeMEHHble HH(OpMAalHOHHbIE
TEXHOJIOTHH.

PesynpTaTamMyu 0CBOEHUS IUCLUIUIMHBI SIBISIOTCS CIEIYIOIINE WHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POBK-1.1 3naer mpaBuia ¥ NPUHIMIIB MPUMEHEHUS OOIIMX U CHEIHMATH3UPOBAHHBIX
KOMITBIOTEPHBIX IPOrpaMM Il PELICHUs 3a7a4 NPo(ecCHOHANBHOMN AesTeTbHOCTH

POBK-1.2 Ymeer npumeHats coBpeMmeHHble IT-TexHomorum s cOopa, aHanuza u
IpeACTaBiIeHuss HMH(OPMALMK; HCHOIb30BATh B MPO(ECCHOHAIBHONW JESITEIbHOCTH O0LIUe U
CIEeMaIN3UPOBaHHBIE KOMIIBIOTEPHBIE IPOTPAMMBbI

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIKUX B X0JI€ MPOPECCHOHATBHON JESITEeIbHOCTH, U METOJIUKY MpPUBJICUCHHS (UZUKO-
MaTEeMaTHYeCKOro anmnapaTa i COBPEMEHHbIE MHPOPMALIMOHHBIX TEXHOJIOTUI AJIS UX PEIIECHUs

POOIIK-2.2 YMmeer BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B X0Je MNpo(ecCHOHAIBHOW MAEATENbHOCTH M TPUBJIEKAaTh IS HUX pEUIeHUus (QHU3UKO-
MaTeMaTHYECKUH anmapar 1 COBpeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— V3yunTh 4yncneHHbIE METO/Ibl HAXO0XKICHUSI ONPEEICHHBIX NHTETPAJIOB, IPOU3BOIHBIX,
pelieHus CUCTEeM JIMHEWHBIX alreOpandecKuX YpPaBHEHWM, HEIWHEWHBIX YPAaBHEHHM, CHCTEM
HEIMHEWHBIX  YpaBHEHWH, 3aJa4 TEOPUU  MOTPEIIHOCTH, PEIMICHUS  OOBIKHOBEHHBIX
nudepeHIATbHBIX YPAaBHCHHM.

— CdopmupoBaTh HaBBIKM MPUMEHEHHS YHCICHHBIX METOJOB M OpraHHU3aIlMHU IMpolecca
BBIYMCIICHHS] IPU PELICHUH 33124 BbIYMCIUTEIbHOW MATEMATHKHU.

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMBbl

Huctunnuaa oTHOCUTCS K brioky 1 «/lucuuminael (MOTy N )».

JlucuuImHa OTHOCHTCS K 00s13aTEIbHOM YacTH 00pa30BaTelbHON MPOTPaAMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTANMM 110 JUCHHUILIIIMHE

Tperuii cemecTp, 3a4eT C OLICHKON

UeTBepThlii cCEMECTp, IK3aMEH

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS M CUUILIUHbBI

Jljis ycTienrHoro OCBOCHUSI JUCIUILIMHBI TPeOyIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOTPaMM MPEIIECTBYIOLIETO YPOBH 00pa30BaHuUs.

Jlis  yCHemHoro OCBOEHUS AMCHUIUIMHBI TpeOyrOTCS pe3yibTaTbl OOydeHHUs 110
CIIEIYIOIIMM JUCIUIUIMHAM: MHGOPMATHKA, AITOPUTMHUYECKHE SI3bIKH, MATEMATHUECKUN aHAIH3.

6. SI3bIK peasm3anuu

Pycckuin

7. O0LeM TUCHUIIITHHEI

OO01mmas TpyA0eMKOCTh TUCHUIUIHHBI cocTaBisieT 10 3.e., 360 yacoB, U3 KOTOPHIX:



-JIeKIuu: 64 4.
-nabopaTtopHsle: 58 4.
B TOM YHCJIE IPAKTUYECKAs MOATOTOBKA: 58 4.
O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTA ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM

Tema 1. Merozbl MaTeMaTUUECKOTO MOJEIUPOBAHMSL.
Otanbl MaTeMaTHYECKOro MOJEIUpPOBaHMUA. TpeOOBaHUS K UHUCIEHHBIM METO/aM.
BprarcnuTenbHbIN SKCIEPUMEHT.

Tema 2. Teopus NOTPEIIHOCTH.

Ucrounnkn w kimaccuUKaIus TMOTPEmHOCTe. AOCOMIOTHAs W OTHOCHTENbHAsS
norpemHocTd. llorpemHocTs pe3yiabTaToB apu(METHYECKUX OINepalfii U dIeMEHTapHBIX
bynkumii. OOpaTHas 3a/1a4a TEOPUHU MOTPEITHOCTH.

Tema 3. Anmpokcumarusi ¢yHKITHA.

[TonsTne anmpokcumanuu. BeruucieHue 3HayeHHs MOJMHOMOB IO cxeMe ['opHepa.
Anmpokcumarusi HEKOTOPBIX TPAHCICHACHTHBIX (DYHKIIUH C TMOMOIIBIO PSAI0B. DKOHOMU3AIIHS
CTETICHHBIX PSOB MPHU MOMOIIH TOJTUHOMOB YeOsieBa. J[poOHO-pariioHanbHbIe TPHOIMKESHNUS.
Annpokcumanusa Mo METOJly HaWuMEHBIIMX KBaapaToB. KBagpaTuuHoe anmpoOKCMMUPOBAHHUE
00001IeHHBIMU TTOIMHOMAaMH. METO]T HAMMEHBIIINX KBAIPATOB B HETMHEITHOM CITy4ae.

Tema 4. 3agaua UHTEPIIOINPOBAHMUS.

IToctaHoBKa 3amaud WHTEpHOIUpoOBaHUs. WMHTEpNnOISUMOHHBIM TonrHOM Jlarpanxa.
HNurepnionsanuonssli noauHOoM HproroHa. IlorpemHocTs MHTEPIOIANUOHHBIX ITOJIUHOMOB.
HNuTtepnonmmpoBanve (yHKIMA MHOTHX TepeMeHHbIX. Henmuneilinas wnTepnonsuus. OOpaTHOE
UHTEepnoyimpoBanue. lurepnonupoBanue CruiaiiHam.

Tema 5. Uucnennoe nuddepeHupoBaHue.

[Tonyuenue dopmyn uucieHHoro auddepeHIrpoBaHus C MOMOINBIO psioB Teiiopa,
WHTEPIIONSIIIMOHHOTO TIoMMHOMA Jlarpanxa, MHTepPIOAIUOHHOTO noarnHoMa HeroToHa. Meton
HEOIpeaeNIeHHBIX KO PHUIHeHToB. Meton PyHre OIEHKH MOTPENTHOCTH U TONTYYeHUsT POPMYIT
gucieHHoro  auddepenuupoBanus. O HEKOPPEKTHOCTH  OMEpalliil  YHUCICHHOTO
nuddepeHIpoBaHus.

Tema 6. UncieHHOE UHTETPUPOBAHHUE.

[Tonarue xBaaparypubeix (Gopmyn. dopmyna mpsMoyroibHUKOB. PopMmyna Tpamerui.
®opmyna Cumrncona. OneHKa MOTPEIIHOCTH METOAOM PyHre. ABTOMaTWuecKuili BBHIOOp Iara
UHTETpUPOBaHUs. MeTon HEOoNpeAeIeHHbIX KOI((UIIMEHTOB MOJyYeHHUsS KBaJpaTypPHBIX
dopmyn. Ksaaparypusie ¢opmynsl Hprorona-Koreca. Kanmpartypubeie dopmyner [aycca.
@®opmyna ['aycca-UeObimeBa. Popmyna [laycca-Jlexxanapa. Popmyna [aycca-Jlareppa.
®opmyna Tlaycca-Opmuta. Breruucinenue wuHTETpasioB ¢ OECKOHEUYHBIMH — TIpeeiaMu
UHTETPUPOBaHUs. BbluKciIeHne WHTErpajgoB OT HEOrpaHWYeHHbIX ¢GyHKIud. [Tpubnmxennoe
BBIYMCIIEHUE KPAaTHBIX MHTErpasioB. Metoa Monte-Kapio.

Tewma 7. [IpsiMble METOBI PEIICHUSI CHCTEM JIMHEHHBIX AJITeOpandecKuX ypaBHEHUH.
Meton I'aycca. Cs3p meTona ['aycca ¢ pasnoskeHueM maTpuipl Ha MHOXuUTenn. Cxema
Xanenkoro. Berancnenue onpenenuTesst © 00paTHONW MaTpuilbl. MeTo I MPOTOHKH.

Tema 8. O0yCIIOBIEHHOCTh CHCTEMBI JIMHEHHBIX aIre0OpandecKuX ypaBHECHUM.
[TonaTue HOpPMBI BeKTOpa, HOpMBI MaTpuubl. [Imoxo oOycrnoBieHHble cUcTeMbl. Mepa
00YCJIOBJICHHOCTH.



Tema 9. Utepanmonnsie Meroas! pemienust CJIAY.
Meton mHpOCTBIX HTEpalMid W METON 3eHaens Uil PEIIeHUs CHUCTEM JIMHEWHBIX
anreOpanyecKnx ypaBHEHUH.

Tema 10. HaxoxxaeHne cOOCTBEHHBIX 3HaYEHUH CHCTEM JIMHEHHBIX ajIreOpandecKux ypaBHEHUI.

Meron  JleBeppre. Meron  HeompeneleHHBIX  KOI(P(GUIMEHTOB  TMOCTPOCHUS
XapaKTEePUCTHUECKOTO TMOJMMHOMA. WTepalMoHHBIH CHOCO0 OJHOBPEMEHHOTO HAXOXKICHHS
COOCTBEHHBIX 3HAYCHUIM U COOCTBEHHBIX BEKTOPOB.

Tema 11. Pemiennie HETMHEWHBIX YPaBHEHUH.

VYpaBHEHHE C OJHUM HEU3BECTHBIM. METO/ MOJTOBUHHOIO JeneHus. Meron xopa. Meron
MPOCTHIX UTeparuii. MoauduimpoBaHHbIM METOI MPOCTHIX uTepanuii. Meton HeroTona. Meton
cekymmx. Merox YeObleBa MOCTPOCHUSI UTEpAllMil BBICHIMX MOPSAAKOB. HaxokaeHne KopHei
ITOJITMHOMOB.

Tema 12. Pemienre cucteM HETMHEWHBIX YPAaBHEHHIA.
Merton npoctsix urepauuii. Meron Hetotona. Meroisl cirycka. ABTOMAaTH4eCKUA BEIOOD
11ara B METOJE IPAIUEHTHOTO CITyCKa.

Tewma 13. Pemenne oObIKHOBEHHBIX AUG(EepEeHIINATBHBIX YPaBHEHUH.
3amaua Komm. O6mme cBemenusi. PaznoctHas cxema Diinepa. Meronsl Pynre-Kytra.
MHuoromarossie MeTo1bl Anamca. HesiBHbIe pazHOCTHBIE popMyitbl. JKecTkue 3a1aun.

Tewma 14. Pemenne oObIKHOBEHHBIX AU (EepEeHIINATBHBIX YPaBHEHUH.

KpaeBbie 3amaun. KoneuHo-pazHocTHble MeTonbl.  Meton crpensObl. CBeneHwue
JMHEWHON KpaeBOM 3amaun K AByM 3amadaM Komu. Merton nuHeapuzalnuu Jjisi HEJIMHEHHON
KpaeBOU 3a/1a4u.

9. Tekymuuii KOHTPOJIb MO TUCUMUIJIMHE

Texymmii KOHTPOJb MO IUCHMILIMHE MPOBOIUTCA IMYTEM KOHTPOJS IOCEHIaeMOCTH,
IPOBEICHUS] KOHTPOJBbHBIX pabOT, TECTOB MO JIEKIHMOHHOMY MaTepuaily, BBIIOJHEHUS
nabopaTopHbIX paboT U ¢ukcupyercs B opMe KOHTPOJIHHON TOYKM HE MEHEEe OJHOTO pa3a B
CeMecTp.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTebHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTallnu

3ayeT ¢ OLEHKOIi B TPeTheM cemMecTpe npoBoauTcs B popme tecta. Tect cogepkut 33
TCOPCTUUCCKHUX BOIIPOCAa U ABC 3aJa4u (HpOBepHIOH_II/IX 3asABJICHHBIC MHIAUKATOPbI HOCTHKCHUA
KOMITETECHIINH, YKa3aHHbIe B 11.1.). [IpogomkuTensHOCTh 3aueTa 35 MUHYT.

JK3aMeH B YeTBEPTOM ceMecTpe MpoBOAUTCS B dopme Tecta. K TecTy momyckaroTcs
CTYACHTHI, MOJYYHUBIIWE IO JBYM KOHTPOJBHBIM pPa0OTaM IOJOXKUTENbHbIE OIEHKH. TecT
COCTOMT U3 15 BONpOCOB.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KYTOqHOﬁ aTTeCTallu pasMCIICHbI Ha
cahte TI'Y B paspmene «Mudopmanus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHe

a) DJEKTPOHHBIN yu4eOHBIH Kypc 1O AUCUUIUINHE B AJIEKTPOHHOM YHHUBEPCUTETE:
https://Ims.tsu.ru/course/view.php?id=24644,
https://Ims.tsu.ru/course/view.php?id=24700

0) OrieHOUHBIE MaTepHANIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalul IIo
JTUCIUIIAHE.

B) COOpHUK 3a/1a4 U METOINYECKUE YKa3aHUS 110 TIPOBEICHHIO JIA0OPATOPHBIX padoT:

MunbkoB JI.JI., MouceeBa K.M., IlopszoB B.A. Coopnuk 3amau no «IIpubamxeHHBIM
BBIYUCICHUAMY : yuel.-meToa. nmocodue. — Tomck : STT, 2019. — 106 c.

12. Ilepevyennb y4eOHOI JuTepaTyphbl U pecypcoB cetu UHTEepHeET

a) OCHOBHas JuTEparypa:
— BepxOukuii B.M. OCHOBBI YHCIIEHHBIX METOI0B. — M.: Bricmias mkomna, 2009. — 847 c.
— MunskoB C.JI., MunbkoB JI.JI. OCHOBBI YHCIEHHBIX METOJ0B: YueOHOe Imocooue. —
Tomck: U3a-so HTJI, 2006. — 260 c.
— Mepkynosa H.H., Muxaiino M./[. MeTos! npuOIMKEHHBIX BHIYUCICHUH | yueOHOe
nocobue. — 2-e u3., nepepad. u gom. / mox pen. A.B. Crapuenko. — Tomck : M3natensckuii Jom
TI'Y, 2014. - 764 c.

0) JOMOJIHUTENbHAS TUTEPATYPA:

— Kommuenosa H.B., Mapon 1. A. BerunucinurenbHas MaTeMaTHKa B IpUMEpPaxX M 3a1adax.
[DnexTponnslii pecypc] — CII6.: Jlans, 2009. —368 c. — Pexum nocryna SbC Jlans:
https://e.lanbook.com/book/198

— Typuak JI.W., IInotHukoB I1.B. OCHOBBI YHCICHHBIX METO/I0B [yueOHOE mocodue st
BYy30B]|. — M.: ®uszmatiut, 2005. — 300 c.

— Mepkynosa H. H. MeTtopl npuGInKEeHHbBIX BBIYUCICHUN ;| y4eOHO-METOAMYECKHIMA
koMmruiekc / Mepkynosa H. H., Muxaiinos M. /1. ; Tom. roc. yH-T, IH-T TUCTaHITMOHHOTO
obpazoBanus. - Tomck : UJ1O TT'Y, 2007. — . URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000244174

— MunbkoB C. JI. OcHOBBI IPUOIMKEHHBIX BEIYUCICHUH U1 nHxeHepoB / Munbkos C. JL.,
Munbkos JI. JI., llparep 3. P. ; Tom. roc. yH-T, UH-T AucTaHIimoHHOr0 00pa3oBaHus. - TOMCK:
N0 TT'Y, 2006. - . URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000243530

—I'pexoBa. T. W. YucneHHbIE METO/IBI: BBIYUCICHUE UHTETPAIOB, HETMHEHHbBIE
YpaBHEHHMSI, BEIYUCIICHHE COOCTBEHHBIX YMCENl M COOCTBEHHBIX BEKTOPOB MATPHULI, CHCTEMBI
JUHEHHBIX anreOpandecKux ypaBHeHUH: yueOHoe mocooue. — Tomck: Tom. roc. yH-T, 2009.—
122 ¢

B) pecypchl cetn MIHTepHeT:
— OTKPBITBIE OHJIAHH-KYPCBI
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000495451
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000244 174

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTpaHsIEMOE IPOTrPaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxiouaeT mpHIIOXKEHUS:
MS Oftfice 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);



— yOJIMYHO TOCTymHBIE 00maunbie TexHooruu (Google Docs, Anaekc quck u T.11.).

0) H(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIEeKTPOHHBIN KaTajuor Hayunoit o6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnuoreka (pemo3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbraHT cTrynenTta — http://www.studentlibrary.ru/
— OOpazoBarenpHas matdgopma KOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecnevyeHne

Aynutopuu I MPOBEIEHUS 3aHATUH JICKIIMOHHOTO THUIIA.

Ayautopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX M
IPYIIOBBIX KOHCYJIBTALUM, TEKYIETO KOHTPOJIA U IIPOMEKYTOUYHOM aTTECTALUH.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYIIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlabopaTropun, 000pyIOBaHHBIE KOMITBIOTEPHOW TEXHUKOW C YCTaHOBJICHHBIMU
KOMIWIITOPaMH  SI3bIKOB  IporpaMMupoBanust  @Doptpan, I[lackane, Cu u cucremoit
KOMIThbIOTEpHOM anredpbl Mathcad.

AyautopuM A8 IPOBEASHUS 3aHIATUM JIEKUIMOHHOTO M CEMHMHApCKOro TUIa
WHIVBUAYAIBbHBIX M TPYINIOBBIX KOHCYJBTAlMM, TEKYILEro KOHTPOJS W IPOMEXKYTOYHOU
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanus o pa3padboTunkax

MunbkoB Jleonun Jleonunosud, n-p ¢us.-mart. Hayk, mpodeccop, mpodeccop kadeaps
MaTreMaTU4ecko (U3UKU (U3MKO-TEXHUYECKOro (akyabreta TOMCKOTO TroCyIapCTBEHHOTO
YHHUBEPCUTETA
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