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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

BK-1 CniocoGeH npuMeHsTh 00II1e U CHeIHATH3HPOBAHHBIE KOMITBIOTEPHBIE IPOTPaMMBbI
IPU PELICHUH 33124 NPO(EeCCUOHAIBHON JESTENbHOCTH,;

OIIK-2 CnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYHTHOCTD ITPOOJIEM, BOZHUKAIOUINX B
X0Jle NpOPECCUOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelieHus  (usuko-
MaTeMaTUYECKUN anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH.

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SIBISIIOTCS CIENYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POBK-1.1 3Haer mpaBwiia ¥ HPUHIMIBI TPUMEHEHUS OOIIMX M CIEHHATU3UPOBAHHBIX
KOMITBIOTEPHBIX IPOrpaMM Il PELICHUs 3a7a4 NPo(eCcCHOHANBHOM NesTeIbHOCTH

POBK-1.2 VYmeer npumeHats coBpeMmeHHble IT-TexHonmormm s cOopa, aHanuza u
IpeACTaBiIeHus HMH(OPMALMK; HCIOIb30BATh B IMPO(ECCHOHAIBHONW JESITEIbHOCTH O0LIUe U
CIEeMaIN3UPOBaHHBIE KOMIIBIOTEPHBIE IPOTPaAMMBbI

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIKUX B X0J€ NPOPEeCCHOHATBHON JESITEeIbHOCTH, U METOJIUKY MpUBJICUCHHS (UZUKO-
MaTeMaTHYeCKOro anmnapaTa i COBPEMEHHbIE KOMITbIOTEPHBIX TEXHOJIOTHH JJIs MX PELICHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB ITPOOJIEM, BOSHUKAIOIINX
B XO0Je MNpo(hecCHOHAILHOW JAEATEJbHOCTH M TMPUBIEKATh IS HUX PpEHIeHus (QU3UKO-
MaTeMaTUYECKUN anmnapar u COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. 3aga4uy ocBOEHHS JUCIUILINHLI

- I/IBY‘-II/ITB YUCJICHHBIC MCTOABI HAXOKACHUA OMPCACIICHHBIX UHTCIPAJIOB, ITPOU3BOAHLIX,
pelieHusT CUCTEeM JIMHEWHBIX alreOpandecKuX YpaBHECHWM, HEIMHEWHBIX YPaBHEHHH, CHCTEM
HENIMHEHHBIX ~ ypaBHEHWH, 3a7ad TEOpUU  MOTPEUIHOCTH, peIIeHUs  OOBIKHOBEHHBIX
nudepeHIaIbHBIX YPaBHCHHM.

- Cq)OpMI/IpOBaTI: HAaBBbIKW NPUMCHCHHUA YUCIICHHBIX MCTOJ0B M OpraHHU3alHr IMPOoILCCCa
BBIUMCJICHUSI TIPU PEUICHUH 3a/1a4 BHIYUCIUTEIbHON MaTEeMAaTHUKH.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucrtunnuaa oTHOCUTCS K biioky 1 «/lucuurminabl (MOTyIn)».

JlMcuuIuIMHA OTHOCUTCA K 00513aTeNIbHOM YacTu 00pa30BaTeIbHON MPOTrPaMMBl.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE
Tperuii cemecTp, 3a4eT C OLICHKON

UeTBepThlii cCEMECTp, IK3aMEH

5. BxogHble TpeGoBaHNs 1JIs1 OCBOCHUS M CHMILIMHBI

Jljis ycTIenHoro OCBOCHUSI JUCIUILIMHBI TPeOYIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTPaMM MPEIIECTBYIOUIETO YPOBHs 00pa30BaHuUs.

JUis  yCcHemHoro OCBOEHUS AUCHUIUIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHus 110
CIIEYIOIIUM JUCIUIUINHAM: MTHPOPMATHKA, AITOPUTMHUYECKHE SI3BIKH, MATEMATHUYSCKUN aHAH3.

6. SA3bIk peanu3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO0mas TpyI0eMKOCTh TUCHUTUTHHBI cocTaiseT 11 3.e., 396 yacoB, U3 KOTOPHIX:
-JIEKIIH: 72 4.



-nmabopaTtopHsle: 58 4.
O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. MeToapl MaTeMaTHYECKOTO MOACIUPOBAHUS.
Orankl MaTeMaTUYeCKOTO MOJCTUPOBaHUSA. TpeOoBaHHWS K YHCICHHBIM METO/aM.
BrruncnutenbHbIi SKCIEPUMEHT.

Tema 2. Teopust OrPEIIHOCTH.

Hcrounukn u KiaccupUKAIMs MOTpelmHocTei. AOCONOTHAS M OTHOCHTEJbHAs
norpemHocTr. [lorpemHocTs pe3ynbTaToB apu(METHYECKUX ONEpalii W 3JIEMEHTapHBIX
¢ynkuunit. O6paTHas 3a/1a4a TEOPUHU MOTPEIIHOCTH.

Tema 3. Annpoxkcumarust pyHKIHI.

[TonsiTue anmpokcumaruu. BeruucieHue 3HaYeHHS TMOJMHOMOB N0 cxeMme ['opHepa.
AmmpokcuManusi HEKOTOPBIX TPAHCIECHICHTHBIX (YHKIIUH C MOMOINBIO PSIIOB. DKOHOMHU3AIHS
CTEMEHHBIX PSAOB MPU MOMOUIN NOJUHOMOB YeoOnbimena. J[poOHo-paliioHanbHble TPUOIMKEHNUS.
Anmnpokcumaiusi Mo METOAYy HauWMEHbIIMX KBaAparoB. KBaapaThyHOe anmpoKCUMHUPOBAHHE
000011IeHHBIMU MTOJIMHOMAaMU. MeTOo/1 HAMMEHBIINX KBAJAPAaTOB B HETUHEITHOM Cllydae.

Tema 4. 3agaya UHTEPIIOIUPOBAHUS.

IlocTaHoBka 3agauu MHTEPHOAUPOBaHUA. VHTEpHONALMOHHBIN IOJMMHOM Jlarpanixka.
Nurepnonsiuonneiii noauHoM Hprotona. IlorpemHoCTs MHTEPHONSIMOHHBIX MOJUHOMOB.
WnTepnonupoBanne (QpyHKUu MHOTHX nepeMeHHbIX. HenmuneiHas unTtepnonsius. ObpatHoe
WHTEpNoJupoBanue. MiHTeprnonupoBaHue CruiaitHaMu.

Tewma 5. Yucnennoe nudpepeHnrpoBanme.

[Tony4yenue ¢opmyn yuciIeHHOro AUQQepeHIMPOBaHUS ¢ MOMOLIbI0 psanoB Teinopa,
MHTEPITIOSIMOHHOTO MoJMHOMa Jlarpanska, MHTEpHOIAIMOHHOTO noinHoMa Herotona. Meron
HeoMpeaeNeHHbIX Ko pHureHToB. Mero PyHre OleHKHM MOTPEIIHOCTH U MOydeHus: Gpopmyi
gucineHHoro  auddepenmupoBanus. O HEKOPPEKTHOCTH ~ ONEpallMd  YHCICHHOTO
Qg epeHIpoBaHus.

Tema 6. UnciieHHOE HHTErpUPOBAHHUE.

[Tonstue kBagparypHbix (opmyna. PopMmyna mpsiMOyrodbHUKOB. Dopmyia Tpamenuu.
®opmyna Cumncona. OueHka MOTpenIHOCTH METoAoM PyHre. ABTOMaTHYecKuil BBIOOp IIara
UHTETPUPOBaHUs. MeTon HeomnpeAeNeHHBIX KO3()PHUIMEHTOB TMOMy4eHHUs KBaJpaTypHBIX
dopmyn. Ksanparypusie ¢opmynsl Heiorona-Korteca. Ksaaparypubeie ¢opmynsr [aycca.
®opmyna Taycca-UeOrpimeBa. ®Popmyna [aycca-Jlexanapa. dopmyna Iaycca-Jlareppa.
®opmyna laycca-Opmura. BblunciieHHe HMHTErpajoB C  OCCKOHEUHBIMH  TIpeIeiiaMu
UHTETpUpOBaHUs. BbluncieHne MHTErpajioB OT HEOrpaHUYEHHBIX (QyHKIMH. [IpubnmxeHHoe
BBIUNCJIEHHE KpaTHBIX MHTErpanoB. Merox Monre-Kapuo.

Tema 7. IIpsiMble METO/BI pEIICHUS] CUCTEM JIMHEHHBIX aNreOpandecKux ypaBHEHHH.
Meron I'aycca. Csizb MeTona ['aycca ¢ pas3inokeHueM MaTpuilbl Ha MHOKUTEIU. Cxema
Xanenkoro. Beraucnenue onpeaenurens 1 00paTHOM MaTpUIbl. MeTO1 MPOTOHKH.

Tema 8. OOyCnOBIEHHOCTh CUCTEMbI TMHEHHBIX aNreOpanvyeckux ypaBHEHU.
[TonsiTe HOPMBI BEKTOpa, HOPMBI MaTpwuilbl. [110X0 oOyciioBIeHHBIE cucTeMbl. Mepa

00YCIIOBICHHOCTH.

Tema 9. Utepanmonnsie Meroas! pemienust CJIAY.



Meroa mnpocThIX WTepauuii W MeToA 3elaens s PelIeHUs CUCTEM JIMHEHHBIX
anreOpanvecKux ypaBHCHHM.

Tema 10. HaxoxaeHue coOCTBEHHBIX 3HAYCHUI CUCTEM JIMHEHHBIX allreOpandecKuX ypaBHECHUM.

Meton  JleBeppre. Metox  HeompeneneHHbIX  KO3()(PHUIHUEHTOB  MOCTPOCHUS
XapaKTepPUCTHYECKOTO MOJIMHOMA. MTepannoHHBI cr10co0 OXHOBPEMEHHOTO HAaXOXKICHUS
COOCTBEHHBIX 3HAUEHHUH U COOCTBEHHBIX BEKTOPOB.

Tema 11. Perenvie HeTMHENHBIX YpaBHEHUH.

VYpaBHEeHHE C OJJHUM HEM3BECTHBIM. MeTo/1 MOJOBUHHOTO JeneHus. Meroa xopa. Meron
IPOCTHIX UTeparuii. MonupuIMpoBaHHbI METOI MPOCTHIX uTepauuii. Meron Helorona. Metox
cexkymux. Meron UeOnimeBa MOCTpOSHUST UTEPAlM BBICIIMX MOPSAAKOB. HaxoxkaeHue KopHen
IMOJIMHOMOB.

Tema 12. Perenue cucteM HETMHENHBIX YPABHEHUI.
Meron npocthix utepanuii. Meton HeroTona. Metosl cmycka. ABTOMaTHUYECKH BEIOOD
miara B METO/I€ TPAJUEHTHOTO CITyCKa.

Tema 13. Perenne oObIKHOBEHHBIX AU(PepeHINATBHBIX YpaBHEHUH.
3amaua Komm. OO6mme cBenenus. PaznoctHas cxema Dunepa. Meronsl Pynre-Kyrra.
MHoromaroBsie MeToabl Anamca. HesiBHbIE pasHOCTHBIE (hopMyIbL. XKecTkue 3amaum.

Tema 14. Pemenne oObIKHOBEHHBIX AU(PepeHINANTBHBIX YPaBHEHUH.

KpaeBbie 3amaun. KoHEYHO-pa3HOCTHBIE METOJIBI. Meron crpenbObl. CBeneHue
JUHENHON KpaeBoil 3ajauM K AByM 3amgadyaM Komm. Meton nuHeapuzauuy JUisi HEJIMHEHHOU
KpaeBOM 3a/1auH.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuit KOHTPOJIb MO AUCHUIUIMHE MPOBOJUTCS IIyTEM KOHTPOJIS IOCEIIaeMOCTH,
MPOBEJCHUS KOHTPOJBHBIX pPAa0OT, TECTOB TO JIEKIIMOHHOMY MaTepuany, BBITIOJHEHUS
nabopaTopHBIX padoT U ukcupyercs B (opMe KOHTPOJIHHOM TOYKH HE MEHEE OJHOTO pa3a B
cemecTp.

OueHouHble MaTepUajabl TEKYILEro KOHTPOJIA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarms 06 oOpa3oBaTeabHOM porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. llopsaaok npoBeeHUs] U KPUTEPUH OLIEHUBAHUSA MIPOMEKYTOYHOM aTTeCTalluu

3auer c olleHKOIi B TpeThbeM ceMecTpe poBoauTcs B (hopme Tecta. Tect cogepxut 33
TEOPETUYECKUX BOIPOCA U JIBE 3a/aud (IIPOBEPSIOIIMX 3asBICHHBbIE MHIUKATOPbHI AOCTHKEHHS
KOMIIETEHIIUH, yKa3aHHbIe B 11.1.). [IponomkuTenbHOCTD 3a4eTa 35 MUHYT.

JK3aMeH B YeTBePTOM ceMecTpe MpoBoauTcs B ¢opme Tecta. K TecTy nomyckaroTcs
CTYZEHTBI, MOJYYMBIINE IO JBYM KOHTPOJIEHBIM paboTaM IIOJIOKUTEIbHBIE OLEHKH. TecT
COCTOMT U3 15 BoIpocoB.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOW aTTecTalMy pa3MEIIeHbl Ha
caiire TI'Y B pasmene «MHdpopmanus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DIEKTPOHHBINA YUeOHBIN KypC MO AUCITUTUIMHE B DJICKTPOHHOM YHHUBEPCHUTETE!



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

0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS M IMPOMEKYTOYHOW AaTTECTAllUU TI0
TUCITUTLIAHE.

B) COOpHUK 3a/1a4 ¥ METOIMYECKHE YKa3aHUs 110 TTPOBEICHHIO JTab0paTOPHBIX paboT:

MunbkoB JLJI., Mouceea K.M., IlopsizoB B.A. C6opuuk 3amau no «lIpubamxkeHHbIM
BBIYHCIICHUSIMY : y4e0.-MeTo. mocoobue. — Tomck : STT, 2019. — 106 c.

12. Ilepeuens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:
— BepxOunkuii B.M. OCHOBBI UNCIEHHBIX METOI0B. — M.: Bricmias mkomna, 2009. — 847 c.
— Munskos C.JI., MunskoB JI.JI. OcCHOBEI YHCIIEHHBIX METONOB: YUeOHOE ITocooue. —
Tomck: U3a-Bo HTJI, 2006. — 260 c.
— Mepkynosa H.H., MuxaitnoB M./[. MeTo b1 mpuOIMKEHHBIX BEIYUCICHUN | yaeOHOE
nocobwue. — 2-¢ uzj., nepepad. u nom. / mox pen. A.B. Crapuenko. — Tomck : MU3natenbekwii Jom
TTY, 2014. - 764 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

— Konuenosa H.B., Mapon 1. A. BeruncnuTenbHas MaTeMaTHKa B IpUMeEpax U 3aa4ax.
[DnexTponnstit pecypc] — CII6.: Jlans, 2009. =368 ¢. — Pexxum nocryna IbC Jlans:
https://e.lanbook.com/book/198

— Typuaxk JI.W., [TnoTHukoB I1.B. OCHOBBI YMCIEHHBIX METOIOB [ydeOHOE TTOCOOHUE IS
By30B]. — M.: ®usmarnur, 2005. — 300 c.

— Mepkynosa H. H. MeToap! mpuOIMyKeHHBIX BRIYUCICHUH ;| y4eOHO-METOINYECKUM
xkomruiekce / Mepkynosa H. H., Muxaiinos M. /I. ; Tom. roc. yH-T, UH-T AHCTaHIIMOHHOTO
obpazoanus. - Tomck : UJIO TI'Y, 2007. — . URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000244174

— MunbkoB C. JI. OCHOBBI TPUOJMIKEHHBIX BBIYUCIICHUH 111 nHKeHepoB / MunbkoB C. J1.,
Munskos JI. JI., HIparep 3. P. ; Tom. roc. yH-T, UH-T IUCTaHIIMOHHOTO 00pa3oBaHMsL. - TOMCK:
W10 TT'Y, 2006. - . URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000243530

—I'pekoBa. T. U. UucneHHble METOBI: BBIYUCICHUE UHTEIPAJIOB, HEIIMHEWHBIE
YpaBHEHUS, BBIUMCICHHE COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB MATPHIL, CUCTEMBI
JMHEHHBIX anredpandecKkux ypaBHeHU: yueOHoe mocodue. — Tomck: Tom. roc. yH-T, 2009.—
122 ¢

B) pecypchl cetu HTEpHET:
— OTKPBIThIE OHJIAH-KYPChI
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000495451
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000244174

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiodaer nmpuioxeHHS:
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);

— yOIMYHO J0CTyIHBIE oOnavyabie TexHomoruu (Google Docs, SIlHaexkc aAucK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— DNEeKTpOHHBIN KaTrajuor Hayunoit o6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



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

— DneKkTpoHHas oubnuoreka (peno3uTOpHii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/

— ObpasoBatenbHas mwardopma KOpaiit — https://urait.ru/

— OBC ZNANIUM.com - https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TEXHHYECKOe o0ecredeHue

AynuTopuu I MPOBEIEHUS 3aHATUH JICKIIMOHHOTO THUIIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX M
IPYIIOBBIX KOHCYJIBTALUM, TEKYIIETO KOHTPOJISA U IIPOMEKYTOYHON aTTECTALUH.

[TomerieHust U1 CaMOCTOSITENIbHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopun, 000pyIOBaHHBIE KOMITBIOTEPHOW TEXHUKOW C yCTaHOBJICHHBIMU
KOMIWIITOPaMH  SI3bIKOB  IporpamMMupoBanust  @optpan, [lackane, Cu u cucremoit
KOMITbIOTEpHO# anreopsr Mathcad.

Aynutopun i NPOBEASHUS 3aHATUM  JIEKUIMOHHOTO M CEMMHApCKOro TUIa
WHIVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJBTAllUM, TEKYILEro KOHTPOJS M IPOMEKYTOYHOU
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Undopmanusi o pa3padboTunkax

MunbkoB Jleonun Jleonunosud, O-p ¢us.-mMart. Hayk, mpodeccop, mpodeccop kapeaps
MaTeMaTU4ecKor (U3UKU (U3MKO-TEXHUYECKOro (akyiapreTa TOMCKOrOo TroCyAapCTBEHHOTO
YHUBEPCHUTETA


http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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