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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
IIPY PELICHUH 33/1a4 MPO(eCCHOHATBHON ACATEIbHOCTH;

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPOOJIeM, BO3HUKAIOIIUX B
XoZle TpOEecCCHOHATBHON  NESATEIbHOCTH, TPHUBIEKATh Ui UX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

Pesynbraramu 0CBOEHUS AMCLUIUIMHBI SBIISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POBK-1.1 3naer mpaBwia ¥ TPUHIUIB TPUMEHEHHUS OOIMUX W CICIHATM3UPOBAHHBIX
KOMIBIOTEPHBIX MPOTPAMM ISl pEIICHUS 3a/1a4 MPOPECCUOHATBHON AeSITeTbHOCTH

POBK-1.2 VYmeer npumenste coBpemeHHble IT-rexnomorum mns cOopa, aHammsza M
MpeJCTaBICHUST WH(POPMAINK; UCIOIb30BaTh B MPO(ECCHOHAIBHON AESITETbHOCTH O0IIue W
CIENAIM3UPOBAHHBIE KOMITBIOTEPHBIE TPOTPaAMMBI

POOIIK-2.1 3Haer METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBHON AEITETbHOCTH, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEMaTUYECKOro arnrapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH IJIsl UX PelIeHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH ITPOOJIEM, BOZHUKAIOIINX
B XoAe MpodecCHOHAILHON NeATEeNhbHOCTH W TPHUBICKATh JUISI WX pEIIeHUus (U3HKO-
MaTeMaTUYECKHUI anmnapar U COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2.3aaa4m 0CBOCHUA TUCHHUIINHBI

— M3y4nTh 4HCICHHBIE METOIbI HAXOKAEHUS ONPEACICHHBIX HHTETPAJIOB, IPOU3BOIHBIX,
pelIeHHs] CUCTeM JIMHEWHBIX anreOpandecKux ypaBHEHHUH, HEIWHEHHBIX ypaBHEHHUH, CHCTEM
HEJIMHEHHBIX ~ ypaBHEHWH, 3a7ad TEOpUH  IOTPELIHOCTH, peIleHUs  OOBIKHOBEHHBIX
Qg depeHInaIbHbIX ypaBHEHUH.

— ChopMupoBaTh HABBIKM ITPUMEHEHMs YUCIIEHHBIX METOJOB M OpPraHU3allM IMpolecca
BBIYMCJICHHUS IIPU PELICHUH 33124 BBIYUCIUTEIbHOU MATEMATHUKU.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuumimza otHocutes K biioky 1 «/lucturuinael (Moynnn).

JlucrunianHa OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHOM MPOrPaMMBbl.

4. Cemectp(b1) ocBOeHHs U opMa(bl) IPOMEKYTOUHON ATTECTANNH MO JUCHMUILINHE
Tpetuii cemecTp, 3a4ET C OIEHKOM

UYerBepTslli ceMeCTp, IK3aMEH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

I[J'DI YCHGI_HHOFO OCBOCHUA NUCIHUIIIINHBI TPCGYIOTCH KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIe B
X0JIe OCBOCHHS 00Pa30BaTEIBHBIX POTPaMM MPEIISCTBYIOIIETO YPOBHS 00pa30BaHus.

JUisi  yCHEemHOro OCBOGHHsI JUCHMIUIMHBI TpeOYIOTCS pe3ysibTaThl OOY4YeHHS IO
CIICYFOIIMM JUCITUIUIMHAM: MH(POPMATHKA, AITOPUTMHUICCKHE SI3BIKH, MATEMAaTHUCCKUNA aHAIH3.

6. S3bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIHMIUIMHBI cocTaBisieT 10 3.e., 360 yacoB, U3 KOTOPHIX:
-JIEKIAN: 72 4.



-aboparopHsie: 58 .
O0BeM caMoCTOSTENbHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHbBIM IIIIaHOM.

8. Conepxxanue qMCHUNIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Merozbl MaTeMaTUYECKOTO MOJEIUPOBAHMSL.
Otanbl MaTeMaTHYECKOro MOJEIUpPOBaHMUA. TpeOOBaHUS K UHUCIEHHBIM METO/aM.
BpruncnuTenbHbIN SKCIEPUMEHT.

Tema 2. Teopus NOTPEMIHOCTH.

Ucrounnkn w kimaccuUKaIUs TMOTPEmHOCTel. AOCOMIOTHAs W OTHOCHTENIbHAsS
norpemHocTd. llorpemHocTs pe3yiabTaToB apu(METHYECKUX OINepanii U dIeMEHTapHBIX
bynkumii. OOpaTHas 3a/1a4a TEOPUHU MOTPEITHOCTH.

Tema 3. Anmpokcumarusi yHKITHA.

[TonsTne anmpokcumanuu. BeruucieHue 3HaYeHHs MOJMHOMOB 1O cxeMe ['opHepa.
Anmpokcumarusi HEKOTOPBIX TPAHCIICHACHTHBIX (DYHKIIUH C TMTOMOIIBIO PSAI0B. DKOHOMU3AIIHS
CTETICHHBIX PSOB MPHU MOMOIIN TOJTUHOMOB YeOsieBa. J[poOHO-pariioHanbHbIe TPHOIMKEHNUS.
Anmpokcumanusa Mo METOJly HaWuMEHBIIMX KBaapaToB. KBagpaTuuHoe anmpoOKCMMUPOBAHHUE
00001IeHHBIMU TTOIMHOMAaMH. METO]T HAMMEHBIIIUX KBAIPATOB B HETMHEITHOM ClTy4ae.

Tema 4. 3agaua UHTEPIIOINPOBAHMUS.

IToctaHoBKa 3amaud WHTEpHOIUpPOBaHUs. WMHTEepnoASUMOHHBIM TonrHOM Jlarpanxa.
HNurepnionsanuonssli noauHOM HproroHa. IlorpemHocTs MHTEPHIOIANUOHHBIX I1OJIUHOMOB.
HNuTtepnonmmpoBanve (yHKIMA MHOTHX TepeMeHHbIX. Henmuneilinas wnTepnonsuus. OOpaTHOE
UHTEepnoyiMpoBanue. lurepnonupoBanue CruiaiiHam.

Tema 5. Uucnennoe nuddepeHupoBaHue.

[Tonyuenue dopmyn umcieHHoro audQepeHIrpoBaHus ¢ MOMOIIBIO psimoB Tekiopa,
WHTEPIIONSIIIMOHHOTO TIoMMHOMA Jlarpanxka, MHTEpPIOIAIUOHHOTO noarnHoMa HeroToHa. Meton
HEOMpeaeNIeHHBIX KO PHUIMeHToB. Meton PyHre OIEHKH MOTPENIHOCTH U TONTYyYeHUsT POPMYIT
gucieHHoro  auddepenuupoBanus. O HEKOPPEKTHOCTH  OMEpallil  YHUCICHHOTO
nuddepeHIpoBaHHs.

Tema 6. UnciieHHOE UHTETPUPOBAHHUE.

[Tonatue xBaaparypHbeix (Gopmyn. dopmyna mpsMoyroibHUKOB. PopMmyna Tpamerui.
®opmyna Cumrncona. OneHKa MOTPEIIHOCTH MeToAOM PyHre. ABTOMaTWuecKuii BBHIOOp Iiara
UHTETpUpOBaHUs. MeTon HEoNpeAeIeHHbIX KOI((UIIMEHTOB MOMYyYeHHUS KBaJpaTypPHBIX
dopmyn. Ksaaparypusie ¢opmynsl Hperorona-Koteca. Kanmpartypubeie dopmyner [aycca.
@®opmyna ['aycca-UeObimeBa. ®opmyna [aycca-Jlexxanapa. Popmyna [aycca-Jlareppa.
®opmyna Tlaycca-Opmuta. Breluucienue wuHTErpasioB ¢ OECKOHEUHBIMH — IIpeaesiaMu
UHTETPUPOBaHUs. BbluKciIeHne WHTErpajgoB OT HEOTrpaHWYeHHBIX (yHKIuA. [Tpubnmxennoe
BBIYMCIIEHUE KPAaTHBIX MHTErpanioB. Metoa Monte-Kapio.

Tewma 7. [IpsiMble METOBI PEIICHUS CHCTEM JIMHEHHBIX aJIT€OpandecKuX ypaBHEHUH.
Meton I'aycca. Cs3p meTona ['aycca ¢ pasnoskeHueM maTtpuipl Ha MHOXuUTenn. Cxema
Xanernkoro. Beranucnenue onpenenuTesst © 00paTHONW MaTpuilbl. MeTo ] MpOTOHKH.

Tema 8. O0yCIIOBIEHHOCTh CHCTEMBI JIMTHEHHBIX areOpandecKuX ypaBHECHUM.
[TonaTne HOpPMBI BeKTOpa, HOpMBI MaTpuubl. [Imoxo oOycrnoBieHHbIE cUcTeMbl. Mepa

00YCJIOBJICHHOCTH.

Tema 9. Utepauronnsie metoasl pemenus CJIAY.



Meton mHpOCTBIX HTEpaluid W METON 3eHaenss Uil PEIIeHUs CHUCTEM JIMHEWHBIX
anreOpanyecKnx ypaBHEHUH.

Tema 10. HaxoxxaeHne cOOCTBEHHBIX 3HaYEHUI CHCTEM JIMHEHHBIX ajareOpandecKux ypaBHEHUI.

Meron  JleBeppre. Meron — HeompeneleHHBIX  KOI(PGUIMEHTOB  TOCTPOCHUS
XapaKTEePUCTHUECKOTO TMOJMHOMA. MTepalMoHHBIH CHOCO0 OJHOBPEMEHHOTO HAXOXKICHHS
COOCTBEHHBIX 3HAYCHU U COOCTBEHHBIX BEKTOPOB.

Tema 11. Pemienrie HeTMHEMHBIX YPaBHEHUH.

VYpaBHEHHE C OJHUM HEU3BECTHBIM. METO/ MOJTOBUHHOIO JeneHus. Meron xopa. Meron
MPOCTHIX uTeparuii. MoauduimpoBaHHBIM METOI MPOCTHIX uTepanuii. Meton HeroTona. Meton
cekymmx. Merox YeOblieBa MOCTPOCHUSI UTEpallMil BRICHIMX MOPSAAKOB. HaxokaeHne KopHei
ITOJTMHOMOB.

Tema 12. Pemienne cucteM HETMHEWHBIX YPAaBHEHHIA.
Merton npoctsix urepauuii. Meron Hetotona. Mertoibl cirycka. ABTOMAaTH4eCKUNA BHIOOD
11ara B METOZE IPAIUEHTHOTO CITyCKa.

Tewma 13. Pemenne oObIKHOBEHHBIX AUG(epeHIINATBHBIX YPaBHEHUH.
3amaua Komm. O6mue cBemenusi. PazHoctHas cxema Diinepa. Meronsl Pynre-Kytra.
MHuoromarossie MeTobl Anamca. HesiBHbIe pazHOCTHBIE popMyItbl. JKecTkue 3a1aun.

Tewma 14. Pemenne oObIKHOBEHHBIX AU (EepEeHIINATBHBIX YPaBHEHUH.

KpaeBbie 3amaun. KoneuHo-pazHocTHble MeTonmbl.  Meton crpensObl. CBeneHwue
JMHEMHON KpaeBOM 3amaun K AByM 3amadaM Komu. Merton nuHeapu3zalnuu Jjisi HEJIMHEHHON
KpaeBOU 3a/1a4u.

9. Tekymuuii KOHTPOJIb MO TUCUMUIIJIMHE

Texkymmii KOHTPOJb MO IUCIHMIUIMHE MPOBOJUTCS IMYyTEM KOHTPOJS IOCEHIAaeMOCTH,
IPOBEICHUSI KOHTPOJBbHBIX pabOT, TECTOB MO JIEKIHMOHHOMY MaTepuaily, BBIIOJHEHUS
nabopaTopHbIX paboT U ¢ukcupyercs B opMe KOHTPOJIHHON TOYKM HE MEHEEe OJHOTO pasa B
CeMecTp.

OneHouHble MaTepuaiabl TEKYLIET0o KOHTpoOJd pasMenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPHUH OLICHUBAHUSA NIPOMEKYTOYHOM aTTecTallnu

3ayeT ¢ OLEHKOIi B TPeTheM cemMecTpe mpoBoauTcs B popme tecta. Tect cogepkut 33
TCOPCTUUCCKHUX BOIIPOCAa U ABC 3aJa4u (HpOBepHIOH_II/IX 3asABJICHHBIC MHIAUKATOPbI HOCTHXKCHUA
KOMITETCHIINH, yKka3zaHHbIe B 11.1.). [IpogomkuTensHOCTh 3aueTa 35 MUHYT.

JK3aMeH B YeTBEPTOM ceMecTpe MpoBoAUTCS B dopme Tecta. K TecTy momyckarTcs
CTYACHTHI, MOJYYHUBIIWE IO JBYM KOHTPOJBHBIM pPabOTaM IOJOXKUTENbHbIE OIEHKH. TecT
COCTOMT U3 15 BONpOCOB.

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

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DJEKTPOHHBIN yu4eOHBIH Kypc 1O AUCLUUIUINHE B AJIEKTPOHHOM YHUBEPCUTETE:



https://Ims.tsu.ru/course/view.php?id=24644,
https://Ims.tsu.ru/course/view.php?id=24700

0) OrieHOUHBIE MaTepHaNlbl TEKYMIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalu II0
JTUCIUILINHE.

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

MunbkoB JI.JI., MouceeBa K.M., IlopszoB B.A. Coopnuk 3amau no «IIpubamxeHHbIM
BBIYUCICHUSIMY : yue0.-meToa. nmocodue. — Tomck : STT, 2019. — 106 c.

12. Ilepevyennb y4eOHOI JuTepaTyphbl U pecypcoB cetu UHTEepHeET

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

0) JOTMOIHUTEIbHAS TUTEPATYPA:

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

— Typuak JI.W., IInotHukoB I1.B. OCHOBBI YMCICHHBIX METO/I0B [yueOHOE mocodue st
BYy30B]|. — M.: ®u3zmatiut, 2005. — 300 c.

— Mepkynosa H. H. MeTtoipl mpuGInKEHHBIX BBIYUCICHUN ;| y4eOHO-METOAMYECKHIMA
koMmruiekc / Mepkynosa H. H., Muxaiinos M. /1. ; Tom. roc. yH-T, IH-T TUCTaHITMOHHOTO
obpazoBanus. - Tomck : U0 TI'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., llIparep 3. P. ; Tom. roc. yH-T, UH-T AucTanIimoHHOro o0pa3oBanus. - TOMCK:
N0 TT'Y, 2006. - . URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000243530

—I'pexoBa. T. U. YucneHHbIE METO/IbI: BBIYUCICHUE UHTErPAJIOB, HEJIMHEHHbBIE
YpaBHEHHSI, 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 OHJIAWH-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) JIMLIEH3UOHHOE U CBOOOIHO pacHpOCTpaHsIeMoe IIpOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxirouaeT mpHIIOKEHUS:
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);

— yOIM4YHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnexc auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIIeKTpOHHAas OoubIMoTeKa (pemo3uTopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlanb — http://e.Jlanbook.com/

— OBC KoncynbTant crynenta — http://www.studentlibrary.ru/

— O6pazoBarenpHas miaTdopma FOpaitt — https://urait.ru/

— 9BC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuaJbHO-TeXHHYECKOEe 0OOecredyeHue

Aynutopuu sl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUIIA.

Aynutopun JUisi TIPOBEICHUS 3aHATHM CEMHHApCKOTO THIMA, WHIUBUAYAIbHBIX H
TPYIIOBBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJIS U MPOMEXKYTOUHOU aTTECTAIUU.

[Tomerenust a1 cCaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTH MHTepHeT, B AJIEKTPOHHYI0 HH()OPMAIMOHHO-00pa30BaTEIBHYIO Cpelay U K
MH(OPMAaLOHHBIM CIIPABOYHBIM CHCTEMAM.

Jlaboparopun, o0OOpyHOBaHHBIE KOMIIBIOTEPHOH TEXHUKOM C YCTAaHOBIIEHHBIMH
KOMIWJISAITOpaMU ~ A3bIKOB  nporpammupoBanusi @Doptpan, Ilackanb, Cu u  cucremoit
KOMITbIOTEpHOH anre6pbl Mathcad.

Aynurtopun I TPOBEACHMS] 3aHATUN JICKIMOHHOTO W CEMHUHApCKOro THIA
WHJIUBUJIYAIIbHBIX M TPYNIOBBIX KOHCYJbTAlUW, TEKYIIETO KOHTPOJS M MPOMEXYTOUHOU
aTTECTAIlMU B CMEIIEHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

MunbkoB Jleonna JleonnmoBuy, A-p ¢pus.-maT. Hayk, nmpodeccop, mpodeccop kKadeapol
MaTeMaTHYecKOr (HU3UKU (U3UKO-TeXHHUYEeCKOro (akynbreta TOMCKOro rocynapcTBEHHOTO
YHHBEpCUTETA
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