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1. ey 1 n1aHupyeMble pe3yJbTAaThl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

BK-1 CnocoGeH aeicTBOBaTh CaMOCTOATEIBHO B YCIOBHUSAX HEOMPEICICHHOCTH IPHU
pemieHnn TPOPECCHOHANBHBIX 3a7a4 M OpaTh Ha ce0s OTBETCTBEHHOCTh 3a MOCIEACTBHS
MIPUHSTBIX PEUICHUM.

BK-2 Cnocoben wncnonbp3oBaTh HayyHbIE METOABI I pelieHHs Mpo(ecCHOHANbHBIX
3ajad.

OIIK-1 Cnocobern ¢opmynupoBaTh eI ¥ 3aJadyd  UCCIICOBAHHS, BBIBISATH
OPUOPUTETHl pEIIeHus 3ajad, BBIOMPATh U CO3[aBaTh KPUTEPUU OLEHKU pE3yJIbTaTOB
UCCIIE0BAHUMN.

IIK-1 CriocobeHn cocTaBisaTh TeIIOhU3NIECKUE MO PO(EeCCHOHABHBIX 3a/1a4 110
OTIpPEICNICHUIO TEIUIOBOTO pEeXHMMa Ha TPAKTHKE, HAXOJUTh CIIOCOOBI WX pENICHUS |
MHTEPIPETUPOBATh MPOPECCHOHANBHBIN, (DU3MUECKUNA CMBICI MOJYYEHHOTO MaTeMaTHYeCKOIo
pe3yibTara.

PesynbraTamMu OCBOCHHUS TUCIMITIMHBI SABISIOTCS CIEAYIOUINE MHIANKATOPBI TOCTUKECHUS
KOMIIETECHITNH:

POBK 1.1 3HaeT OCHOBBI IPUHSTHSL PEIIEHUH B YCIOBUIX HEONPEAEIEHHOCTH.

POBK 1.2 VYwmeer mnpunumath HaubOosee d3(PGHEKTUBHBIE PEIICHUS B YCIOBUAX
OrpaHuveHus: MHPOpPMALMM U PECypCcoB; JIMYHO pemarbh MNpoOJeMbl BMeCTE € KOMaHJIOM,
KOTOpBIE BO3HHUKIM B PE3yJbTaTe MPUHATHIX PEIICHUN; MPOTHO3UPOBATh BapHAHTHI PAa3BUTHUS
COOBITHH, TpeAsaraTh METOAbl YMEHbBIICHUS HEONPEAETICHHOCTH B 3aBUCUMOCTH OT CUTYyalluu U
JOTTYCTHUMBIX PECYPCOB.

POBK 2.1 3HaeT 0OCHOBHBIE METO/IbI HAYUHBIX UCCIIEJOBAHUM.

POBK 2.2 Vmeer BbICTpanBaTh CUCTEMATHYECKYIO M JIOTMUECKYIO IIEMOYKY aHajau3a U
NPUHUMAEMBIX PEIICHUH B KOHTEKCTE 3aaui MPOo(ecCHOHATBHOM e TeTbHOCTH.

POOIIK 1.1 3Hate coBpeMeHHBIE MpoOJEeMbl W 3amadu MpodecCHOHATBHONU cdepbl
NESATENIbHOCTH, TPUOPUTETHBIC HAMpPABICHUS HAYYHBIX M TPHUKIATHBIX PadOT, MOAXOABI U
MeTO/Ibl (POPMYITHPOBKH KPUTEPHUEB OLIEHKU PELIECHUS 3ajay.

POOIIK 1.2 VYmerp ¢(opmynupoBaTh LENd U 3aJaud HCCICAOBAaHHUS MPHU PEUICHUU
MPUOPUTETHBIX 3a/lad MPOodeCcCHOHATBHOU Cdephbl ACSITEIBHOCTH, BBIOMpPATh W CO37aBaTh
KPUTEPHH OLICHKU PEUICHUH 3a/1a4.

POIIK 1.1 3narp ¢yHIaMEHTAIbHBIC 3aKOHBI TEIUIOQHU3UKH M HX MaTeMaTHYECKOE
OTKCaHKNE MPUMEHHUTEIBHO K OINPEeIeIEHUIO TEeTIOBhIX pexkxuMoB PKT.

POIIK 1.2 YmeTh cocTaBisiTh MaTeMaTHYECKUE MOJAEIN MPOo(ecCHOHATBHBIX 3a1ad B
001acTH TETIO(U3UKN M HAXOAUTh CIIOCOOBI MX PEIICHUSI.

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— OCBOHUTH COBPEMEHHBIE METOJbl HKCIIEPUMEHTAILHOIO UCCIIEIOBAHUS XapaKTEPUCTHK
BBICOKOAHEPTEeTHUECKUX MaTepUAIOB.

— HayuuTbcs mnpuMeHSATh TMOHATHUHHBIA ammapar AUCHUIUIMHBL ISl BBITIOJTHEHUS
UTOTOBOrO TMpakTuueckoro 3amaHusi — «lIpoexkt pa3paboTku TOIUIMBA C 3aJaHHBIMU
XapaKTePUCTUKAMU ISl JIETATEIHHOTO alaparay.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

JucuunimHa otHocuted K biioky 1 «/lucuuruinael (Moynn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpoTrpaMMbl, (HOpMHUPYyEeMOi
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOP.

4. Cemectp(bl1) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTAUMHM 0 JUCHHUIIIIMHE

Bropoii cemectp, sx3ameH



5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jljis yCcTIenrHoro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHHS 00Pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. S13bIk peanu3zanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET S 3.€., 180 4acoB, U3 KOTOPHIX:
-nekiuu: 10 y.

-IIpakTH4eCKue 3aHsITus: 14 4.

O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIJIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM

Tema 1 Benenue B kypc. CoBpeMEHHBIE METO/bI SKCIIEPUMEHTAILHOTO UCCIIEOBAHUS
XapaKTEPUCTUK BHICOKOAHEPTETUUECKNX MaTepuanoB (BOM)

Kpatkoe  conmepxanue  Tembpl.  Kommonentst BOM.  ®u3nko-KMHETHYECKHE
XapakTepucTuku BOM.

Tema 2. MeTosl HCCeA0BaHUS AUCIIEPCHOTO COCTaBa KOMIOHEHTOB BOM.

Kparkoe  comepxanue  tembl. OmnpezelieHHe  TI'PaHYJIOMETPUYECKOIO  COCTaBa.
Onpenenenne yaenpbHOW TMOBEPXHOCTH TOpomKoB MetomoM bOT. Omnpenenenue Qusnko-
XUMUYECKHX  XapakTEpUCTUK  MOpollKa  amtoMuHus. VcciiemoBaHne — XapaKTEpUCTUK
TEPMHYECKOTO Pa3I0KEeHUsI KOMIIOHEHTOB BOM.

Tema 3. Metonr! 3axuranust BOM:
Kpatkoe conepxaHue TeMbl. KOHIYKTUBHBIM METOJ 3aKUraHUs HCCIELyEMOIO
BemecTBa. Jlyuncroe 3axkuranue. JlazepHoe 3aXuraHue.

Tema 4. Metoibl onpeAeeHns CTalMOHAPHON CKOPOCTH TOPEHHUS B IIUPOKOM IHANa30HE
JaBJICHUM.

Kpatkoe copepxxanue tTembl. CKOpOCTh TOpeHHs B Bakyyme. CKOpOCTb TOpPEHHUS B
atMocepe Boszmyxa. CKOpPOCTh TOpeHUsi B MpHOOpE MOCTOSHHOTO JaBIIEHUS. 3aBUCUMOCTH
MOKA3aTesl CTENIEHU B 3aKOHE CKOPOCTU FOPEHUS OT KO3PPUIIMEHTA N30bITKA OKUCITUTEIS.

Tema 5. Onpenenenne 3akoHOB ropenust BOM.
Kpatkoe conepkanue Ttembl. 3akoHbI TopeHHs. CTeneHHoN 3akoH ropenus. Ilokazarens
CTENEHU B CTEIIECHHOM 3aKOHE TOPEHMS.

Tema 6. JIlmarHocTka AUCIEPCHOCTH M XHMMHYECKOIO COCTaBa MPOAYKTOB CropaHUs
BOM

Kpatkoe conpepkanne Tembl. PEHTT€HOCTPYKTYPHBIN aHAIW3 MPOJYKTOB TOPECHUS.
Hudpakromerp XRD-6000. PentreHodazoBslii aHamus.

Tema 7. Meroanka pacueTa KOMIOHEHTHOTO coctaBa BOM.
Kpatkoe coxpepxanue Tembl. Pacyer skBHBaeHTHON (hOpMyJibl Al MHAMBUIYalIbHbIX
BEIIIECTB U pacyeT KodQpHuIMeHTa n30bITKa OKUCIUTENS 3TUX BEIIECTB.

Tema 8. PacueT KOMIIOHGHTHOI'O COCTaBa CMECEBOTO TBCPAOTO TOIUIMBA IO 3aJAaHHOMY

KOd(PUITMEHTY N30BITKA OKHCITUTEIS.



Tema 9. Meronuka TEpMOJAMHAMUYECKOTO pacyeTa SHEPreTUYECKUX XapaKTEPUCTUK
BOM.

Kpatkoe conepxanve Tembl. YpaBHEHHMS COXpPAaHEHHUs BEIIECTBA, YPABHEHMS
Juccoruyanum, 3akoH Jlanerona. Meroa HeroToHa.

Tema 10. IIporpammusiil kommeke « TERRAY.
Kpatkoe conepkanue Tembl. MicxonHble NaHHBIE U1 TEPMOAMHAMUYECKOTO pacyera.
WHTepnperanus pe3ynbTaToB TEPMOJANHAMUYECKOTO pacyueTa.

Tema 11. Ilpoekt pa3pabOTKu TOIUTMBA C 3aJaHHBIMH XapaKTEPUCTHKAMH IS
JIETATEeNIHOTO anmapara.

Kparkoe conepkaHue TeMbl. DTambl BBIIOJHEHUS TMPOEKTa: BHIOOpP KOMIIOHEHTOB
TOIJIMBA, pPacyeT KOMIIOHEHTHBIX COCTABOB, TEPMOJMHAMUYECKOE MOJEIMPOBAHHE MU pacyer
HHEPTeTUYECKUX XapaKTEPUCTHK TOIUIMBA, ONpEAeIeHUEe napaMeTpoB (POpMaNbHON KMHETUKU U
CKOPOCTH TOPEHHUs TOIUIMBA, aHAIMU3 MPOJYKTOB CrOPAaHUS TOIIMBA, OLEHKA 3(PPEKTUBHOCTH
TOILINBA.

9. Tekymuuii KOHTPOJIb MO TUCUMUIJIMHE

TeKyH_II/II\/'I KOHTPOJIb MO AUCHUIINIMHC IIPOBOAUTCA MYTEM KOHTPOJIA ITOCCHIACMOCTH,
MIPOBEJICHUS KOHTPOJIbHBIX pabOT, TECTOB MO JIEKIIMOHHOMY MaTepUally, BHITOJIHEHUS JOMAITHUX
3a1aHuii, 1 pukcupyetcs B hopMe KOHTPOIBHOM TOUKH HE MEHEe OJIHOTO pa3a B CEMECTD.

OueHouHble MaTepUajabl TEKYIIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mupopmanust 06 oOpasoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

DKk3aMeH BO BTOPOM CEMeCTpe MPOBOAWTCS B MUCHBMEHHOW QopMe To OueTram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT M3 TpeX yacTei. [IpogomkuTensHOCTh 9k3aMeHa 1,5 vaca.

OueHoYHbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOM aTTecTalMy pa3MeIIeHbl Ha
caiitre TI'Y B pasmene «Wudpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAHYECKOE O0ecTIeUueHne

a DOJNEeKTPOHHBIM Y4YeOHBIM KypC IO AWCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?1d=22435

0) OnieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTalu Io
JTUCLUTLIINHE.

B) [1man mpakTHYECKUX 3aHIATHI MO TUCITUTIIINHE.

1. BeIOOp KOMIIOHEHTOB BBICOKOIHEPTETUYECKOTO TOIUIMBA C YYETOM TEILTOPUINIECKUX
XapaKTEePUCTHK.

2. Knaccudukanus METOI0B 3KCIEPUMEHTAIBHBIX UCCICIOBAHUN (PHU3UKO-XUMUIECKUX
XapakTepucTuk BOM.

3. Pacuer TemnmopuU3NYECKUX MAPAMETPOB CMECEBHIX KOMITO3UIIMHA Ha OCHOBE
TEPMOJMHAMHYECKUX YPaBHEHUH.

4. Ilpumenenue nporpaMMmHoro kommekca «TERRA». Anamu3 pe3ynapTaToB
TEPMOJMHAMHYECKOI0 pacyeTa SHEPreTHYeCKNX XapaKTePUCTUK TOIUIUBA.

5. Pacuer ynenbHOro UMITyJIbca M TSITH IBUTATEN.

6. DTanbl NPOEKTUPOBAHUS TOIUIMBA C 3a/JaHHBIMU XapaKTEPUCTHUKAMHU.

r) MeToaudeckue yKa3aHus 10 OPraHU3aIii CaMOCTOSTEILHON pabOThHI CTYICHTOB.

[Ipu npoBeneHnr caMOCTOSTENBHOM pabOThI MpeaIaraeTcss HHAUBUAYAIbHOE 3aJaHHE.



https://lms.tsu.ru/course/view.php?id=22435

Hammcate pedepar Ha OCHOBE HaydHBIX cTaTed W3 KypHaioB "®dwusmka ropeHus u
B3phIBa", "XuMuueckas (pusnka" Ha TEMBbI:

1) UccnenoBanue xapakTepUCTUK TOPEHUS] TEPMUTHBIX CHCTEM.

2) BnuAHue SHEPreTUYECKUX  XApaKTEPUCTHK  TOIUIMB Ha  OAJTMCTUYECKHE
XapaKTEPUCTHKU JIETaTEIbHBIX CUCTEM.

12. Ilepevyenn y4yeOHOM JauTepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Epoxun, b. T. Teopust u npoekTHpOBaHKWE paKeTHBIX ABurarteneil : yuebnuk / b. T.
Epoxun. — Cankr-IletepOypr : Jlanb, 2021. — 608 c. URL: https://e.lanbook.com/book/168767
(mata obpamenwus: 04.03.2022).

—I'pemsiukus B. M. T'ereporeHHoe ropeHue dYacTHIl TBepabIXx TommB / B. M.
I'pemsiukun. — M. : M3parensctBo MI'TY um. H. O. baymana, 2015. — 230 c.

— ®uzuka U XUMHS TOPEHHS HaHOMOPOIIKOB METAJJIOB B a30TCOAEPKAIIMX Ta30BBIX
cpenax / I[Tox pen. I'pomoBa A.A. Tomck: U3n-Bo Tom. yH-Ta, 2007. — 332 c.

— Teopust ropeHust U B3pbIBa: BBICOKOIHEPTreTUUYECKHE MaTepuaibl : ydeOHoe mocobue
s By3oB/ B. B. Aunpees, A. B.I'ycbkos, K. E. Munesckuii, E. }O. CnecapeBa. — Mocksa :
NznarensctBo IOpaiit, 2018. — 325 ¢. — (YauBepcutetsl Poccun). — ISBN 978-5-534-04377-8. —

Texkcr : osnekrtponHsld //  OOpazoBarenbHas  minatrgopma  FOpait  [calT]. —
URL: https://urait.ru/bcode/415249 (nata o6pamenus: 05.03.2022)3
—I'yce A. U. Hanomarepuanbl, HaHOCTPYKTYphl, HaHOTexHojoruu. — M.: Hayka-

®duzmataur, 2007. — 416 c.

0) IOTIOTHUTEIbHAS JTUTEPATYpa:

—Topbenko T. WM. Meroabl 3KCHEPUMEHTAIBHOTO HCCIEAOBAHHUS XapaKTEPUCTUK
BBICOKODHEPTETHYECKUX MaTEpHUaIOB : yueOHo-MeToaudeckuii komruieke / T. Y. T'opbenko , M.
B. T'op6enko ; Towm. roc. yH-T, [MH-T nuctanimonHoro obpazoBanus]. - Tomck : [MJO TI'Y],
2012. - . URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000461066

— Teopust ropeHus u B3pbIBa : yued.-meron. nocodbue /O.M. 3uHOBbEBa [U 1p.]; O perl.
b.C. MactprokoBa. — M.: U3a. Jlom MUCuC, 2014. -102 c.

—XKykoB  B.II.  DOHepreruueckue  KOHIEHCHpOBaHHbIE  cucTeMbl.  Kparkuit
SHIMKJIONeanYeckuii cnoBaps. — M.: Anyc—K, 2000. — 596 c.

— SronnukoB J{.A. Bocrimamenenue u ropeHre nopomkooOpasHbix MeTamuioB. — M.: M3x-
Bo MI'TY um. H.D. baymana, 2009. — 432 c.

— AccoBckuit W.I'. ®usuka ropenust U BHyTpeHHss Oamnuctuka. — M.: Hayka. 2005, —
357 c.

— Inenckuit O.®. 'openune u B3ppIB MarepuanoB. — M.: MammHoctpoenue, 2012. —
216 c.

— benos I'.B. TepmoauHaMuueckoe MOAEIUPOBAHKUE: METOIBI, AJITOPUTMBI, IPOrPaMMBbL.—
M.: Hayunsiii Mup, 2002. — 184c.

B) pecypchl cetn MIHTepHeT:

—Topbenko T. WM. Meroabl 3KCHEPUMEHTAIBHOTO HCCIEAOBAHHUS XapaKTEPUCTUK
BBICOKODHEPTETHYECKUX MATEpHATIOB : yueOHo-MeToaudeckuii komruieke / T. Y. T'opbenko , M.
B. Tl'op6enko ; Tom. roc. yH-T, [MH-T nucranimonHoro oopaszosanusi]. — Tomck : [MJJO TI'Y],
2012. — . URL: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000461066. MUatepHet
cetrb TI'VY: http://edu.tsu.ru/eor/resourse/759/tpl/index.html.

— Hayunas »snektponnas Oubmmoreka eLIBRARY.RU [Onextponssiii pecypc]. —
OnexTpon.gaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp

— O6mepoccuiickass Cerp Koncynprantllmoc CnpaBounas mpaBoBas CHCTEMA.
http://www.consultant.ru



https://urait.ru/bcode/415249
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000461066
http://elibrary.ru/defaultx.asp

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTPaHsIEMOE IPOTrPaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. BxirouaeT mpuioKeHus:
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);

0) nH(MOpPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIIEKTPOHHBII KaTajor Hayunoit OnbIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmoTeka (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.Janbook.com/
— OBC KoncynbTant crynenta — http://www.studentlibrary.ru/
— O6pazoBarenpHas miaTdopma FOpaitt — https://urait.ru/
— 9OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajJibHO-TeXHHYECKOe o0ecreyeHue

Ayautopuu Juisi IPOBEIEHUS 3aHATUHN JIEKIIMOHHOI'O THIIA.

AyauTopun IS TIPOBEACHHWS 3aHATHA CEMHHAPCKOTO THIA, WHIUBHUIYATbHBIX
U TPYIIIOBBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS U IIPOMEKYTOUHOHN aTTECTALIUH.

[Tomerenust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VIHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely U K
HH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

I'op6enko Tarpsina lBaHoBHA, KaHauAaT (PU3MKO-MAaTEeMAaTHUYECKHX HAYK, JOIEHT,
ToMckuii rocynapcTBEHHBIH yHHBEpCHTET, DHU3UKO-TEXHWYECKUH (akyibpTeT, Kadeapa
[TpuknagHO# Ta30BOM TUHAMUKHU U TOPEHHUS, TOLICHT.


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