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1. Ilesii OCBOEHHUSA AW CIUTLIAHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIl (m. 5 OO6meit xapakrepuctuku OOII) cocTaBa KOMIIETEHIUH [UIsi TOATOTOBKH K
poheCCHOHATLHOMN JIeSTEIbHOCTH.

I/IH}II/IKEITO[)LI JOCTHKCHUSA

CocraBasiionye pe3yjabTaTOB 0CBOEHHS (1eCKPUNITOPHI

KOMIeTeHIn i KOMIIEeTeHIIMH)
Kon HaumenoBanune
HaumeHnoBanue
KOMIETeHILUH KOMIIeTEeHIIMH Kon
HHIHKATOPA Kon HaumeHnoBaHue
HHIMKATOpa
JOCTHKEHHSI
Criocoben Birageet onbITOM W OCHOBHBIMHU
HCIIOJIB30BATh IIK(Y)-1.5 Bl |mpuemaMu I1a3MeHHOI mepepaboTku
AMEHTAaJIbHBI MIPOMBIIIJIEHHBIX OTX0JI0B
by HemoHcTpHupyeT D A
€ 3aKOHBI B YMeer aHanu3upoBaTh OCHOBHBIE
00BEMe CrI0COGHOCTE K MIPOLIECCHI MIa3MEHHON nepepaboTka
pelLIeHNIO nK(y)-1.5v1 |™ pep
JIOCTaTOYHOM JIJISI razoo0pa3Horo, XUIKOTO U TBEPJOTO
HMHXXEHEPHBIX
IK(Y)-1 |camocrostensror | LIIK(Y)-1.5 CBIPbs
o 3a/a4 B 00J1acTH
TUIa3MEHHBIX
KOMOMHHUPOBaHUS 3HaeT crocoObl COXpaHEHUs
Y CUHTE3a HOBBIX MPOLIECCOB 1 (3akankun), pasnene
N " JICHUS U
N TEXHOJIOI'UH MK(Y)-1.5 31 » pasit
uaeH, 00e3BpeIKUBAHUS TIPOLYKTOB
TBOPYECKOIO IJ1a3MOXUMHUYECKUX MTPOLIECCOB
CaMOBBIPAKEHHUS
BrazmeeT criocoOHOCTRIO IPUMEHATH
JITOPUTMBI, METOJIbI pacuéra u
it ONTHUMM3ALUH NIPOLIECCOB MOITYUEHHS
E€MOHCTPHUPYET
pHpY ITK(Y) - 2.1.B1 | BHICOKOYHCTBIX BELICCTB,
CIOCOOHOCTH K
Criocoben e nepepaboTKH, YTHIN3AIMHA U
YyeT
C03/1aBaTh HOBbIE P Y 00€e3BpeKMBaHUS TIPOMBIIIUICHHBIX
TEpMOJANHAMHUYEC
METO/bl pacyeTa KX OTXOJI0B
COBPEMEHHBIX ’ YwMmeeT onpenensTe OCHOBHbIE
TUApOrazoguHam
(busnUecKux HUCCKUX I TEepMOJUHAMUYECKHUE,
[K(Y)-2 |ycraHOBOK U N.IIK(Y)-2.1 THIPOTa30INHAMHYCCKIE U
N KHHETHYECKUX
YCTPOMCTB, ADAMETDOB MK(Y)-2.1.Y1 | KUHETUYECKUE MapaMeTPbl
pa3pabartbIBaTh @HF;HKOTP COBPEMEHHBIX IIPOLIECCOB Pa3/esICHUs
METO/IbI U H30TOIOB, TOHKOW OYUCTKH U
XUMHUYECKUX
NEPCIIEKTUBHbIE nepepabOTKU BEIIECTB
MIPOLIECCOB U UX
TEXHOJIOTHHU 3HaeT METO/Ibl pa3lIeNeHUs KUAKUX U
ONTUMHU3AIUU s N
ra3oBBIX CMECEH, TEXHOJIOTUI
MK(Y)- 2.1.31 |nepepaboTKH, yTHIN3ALUU U
00€e3BpeKMBaHUS TIPOMBIIIUICHHBIX
OTXOJI0B
Bnaneer onbiToM pacyera u
ONTUMHU3AIUU COBPEMEHHBIX
JemoHcTpupyer (U3UYECKUX YCTAaHOBOK JIS
CIOCOOHOCTH K a3JIeJIeHNs, aHAIN3a U TIEpepadOTKH
Criocoben MK(Y)- 4.1.B1 |P ) pep
MIPUMEHEHUIO BELIECTB B HAYUHBIX, SKOJIOTMUECKUX
OLICHUTH
1 COBPEMEHHBIX Y IPOMBILIEHHBIX LHENSIX C
MIEPCIEKTHUBBI 9
JIOCTHXKEHUHN B MIPUMEHEHHUEM MAKETOB MPUKIIATHBIX
pa3BUTHUS
AICDHOI OTDACH obsactu IporpamMmm
ACp p .. | ILIIK(Y) -4.1 | pa3aennTenpHbIX, YMeeT npoBOAUTH UCCIEIOBAHUS B
HCTOJIb30BATh €€
JIa3€pHBIX, 00J1acTH pa3fencHus KUIKUX U
M[K(Y)-4 |coBpemeHHBIE .
TUTAa3MEHHBIX, MK(Y)-4.1.Y1 |ra30BbIX cMeceM, MonyyeHus
JIOCTKEHUS 1
YCTaHOBOK B BBICOKOYHMCTHIX BEIIECTB, N30TOITHO-
repeioBbIe
peleHuu MOAU(DHUIIMPOBAHHBIX MAaTEPHATIOB
TEXHOJIOTHUHU B
TEXHOJIOTMYECKUX 3HaeT crocoObl MPUMEHEHHS
HaYHHO 3anau ATI] a3/EJIUTEIbHBIX, JIA3EPHBIX
HCCIIEIOBATEIBCK MK(Y)-4.1.31 pasit i p >
IJIJA3MEHHBIX YCTAHOBOK B PEIICHUU
nx pabortax
TexHosiornueckux 3aaay AT
Obnanmaer BrageeT onbITOM OIEHKH MTEPCIIEKTUB
N.IIK(Y) -4.2 | cnocobHOCTRIO K | ITK(Y)-4.2.B1 | pa3BuTHA SICpHON OTPACIH U
BEIPA0OTKE CaMOCTOSITEIIFHOTO BBIOOpa




HHZ[PIK&TO[)L] AOCTHKCHUSA

CocraBiisiionye pe3yJibTaTOB 0CBOeHHS (1eCKPUNTOPbI

KOMIIETEeH LM KOMIIETeHIMH
Kon HanmenoBanue 1 uuw)
HaumenoBanue
KOMIIETeHIUH KOMIIETeHIHH Kon
HHIMKATOpa Kon HaunmenoBanue
HHIMKATOPA
TOCTHIKEHHUS
HampaBJIeHUN HarpasJIeHUsl COOCTBEHHBIX Hay4HO-
TIPUKJIATHBIX MCCIIeJ0BaTEIbCKUX padoT
Hay4IHO- YMeeT NOHNMATh COBPEMEHHBIE
HCCIIe0BATENIbCK npodeccroHabHBIE TPOOIIEMBI,
WX U ONBITHO- MK(Y)-4.2.V1 |coBpeMeHHBbIE sIePHbIE TEXHOJIOTUH,
KOHCTPYKTOPCKHX HayYHO-TEXHUUYECKYIO IOJUTUKY
pabot o SIIEPHON Cephl AeATEINbHOCTH
COBEPIIECHCTBOBA
HUIO 3HaeT COBpEMECHHBIC U
COBPEMEHHBIX TIK(Y)-4.2.31 nepcnekTuBHbIe TexHonoruu ATL u
texnonoruii SATL{ o HaIPAaBJICHUS UX JAJIBHEUIIETO
U OpraHu3anuu pa3BUTHSA
UX BBINOJIHEHUS
BrnageeT onbITOM IIIaHUPOBAHUS,
MIOCTAaHOBKH U OpTraHU3alluu
9KCIEPUMEHTOB I10 BEIOOPY U
Cuocoben p Py
000CHOBAHHIO MaTEPHAJIOB U
CaMOCTOSITEIBHO
croco0OB [UIS pa3IesIeHIs] H30TOIOB,
BBITTOJIHATH MOJIy4YE€HHUSI MOHOM30TOITHON U
JKCIIEPUMEHTATIb Hemoncrpupyer | [IK(V)-5.1.B1 .
HU30TOMHO-MOANDUIIIPOBAHHON
HBIE U CTIIOCOOHOCTH N
MPOIYKIMU, TOHKOW OUYUCTKU U
TEOPETUUECKUE IJIAaHUPOBATh
MIOJIyYEHHUSI BBICOKOUHMCTHIX BELLECTB,
HCCIIEIOBAHMS AHAJIUTUYECKUE,
nepepabOTKH, yTUIIN3AINHU U
JUI peLIeHUs HMUTALUOHHBIE U
00e3BpeKUBAHUS TPOMBIIITICHHBIX
HAaYYHBIX U SKCIEpUMEHTAIIb
NK(Y)-5 |7 WIIK(Y) -5.1 P OTXO/I0B
MIPOM3BOJICTBEHH HBIE
Ymeer hopMyIupoBaTh HETH U
BIX 33714 C HCCIIeIOBaHUA,
3aJjaud MCCIIeI0BaHus, BEIOUPATh
HCTIOJIB30BaHHEM KPUTHYECKH
KPUTEPUH OLIEHKH, BBIIBIATH
COBPEMEHHBIX OLICHUBATh
IK(Y)-5.1.Y1 | npuOpHUTETHI pELIeHUs 3a/1a4,
prOOPOB st JlaHHBIE U JIe1aTh
000011aTh ¥ KPUTHIECCKH OIICHUBATh
HayHHpIX BRIBOJET MOJYYCHHYI0 HH(POPMAIIHIO, 1eTaTh
UCCIIEIOBaHUM U YHeHHy p ’
BBIBO/JIbI
MaTeMaTHYECKUX
3HaeT U30TOMHbBIE TEXHOJIOTUU U
METOJIOB pacyeTa
MaTepHabl, TEXHOJIOTHH
TIK(Y)-5.1.31 PHAJBL,
nepepadOTKU MPOMBIIIICHHBIX
OTXOJIOB
Buiageet onbITOM MCIIONIB30BAHUS
KOMIBIOTEPHBIX TEXHOJIOTUH U
MOJIETTUPOBAHUS TIPU pa3paboTKe
ITpoexTupyer, MIPOIIECCOB U IPOSKTUPOBAHUH
paspabareiBaeT u | IIK(Y)-6.4.B1 | 06opynoBaHus 11 pa3aeieHus
CriocoGe COBEPILEHCTBYET M30TOMHBIX ¥ MOJIEKYJISIPHBIX cMeceil,
I H
TEXHOJIOTHYECKHE YTHINA3AIMNA 1 IMMOOMITU3anT
MIPOBECTHU PacCyeT,
MIPOLIECCHI, MIPOMBIIIJIEHHBIX OTXOA0B, APYTUX
KOHLIENTYalbHY0
1 POCKTHYIO OTJENbHBIE Y3JIbI ($M3UIECKUX YCTAHOBOK
U YCTaHOBKU B YMeeT npuUMeHsTh METOIbI pacyeTa
IK(Y)-6 |pa3paborky N.IIK(Y)-6.4 y P " JIbI pa ’
pa3genuTeNbHbIX KOHLIENITYalbHOM U MPOEKTHOM
COBPEMEHHBIX Kackajgax a3pabOTKH COBPEMEHHBIX
(usmueckux ’ [IK(Y)-6.4.Y1 pasp P
MJIa3MEHHBIX, (hM3HYECKUX YCTAaHOBOK U IPHOOPOB,
YCTaHOBOK U
OHGODOB JIa3epHBIX, KacKazoB JJIsl pa3eNeHHs
proop MeMOpaHHBIX, MOJICKYJISIPHBIX M H30TOIHBIX cMeceil
HMOHOOOMEHHBIX 3HaeT METO/IbI IONCKA ONTHMAJIBHBIX
yCTaHOBKax YCIIOBHHA OCYIIECTBICHHS (HU3UKO-
MK(Y)-6.4.31 |XUMHUYECKHUX NPOLIECCOB, TPEHAKEPHI
CHCTEMBI yTIPaBICHUS
pa3fenuTeNnbHbIM NPEAIpUITHEM




2. Ilnanupyemble pe3y/ibTaThl 00y4eHUsI 110 JUCHHILIHHE
[Tocye ycrieniHoro OCBOCHHUS AUCHUILIMHBL OyIyT C(hOPMHUPOBAHBI PE3yIbTAThI 00YUEHUS:

IlnanupyemMbie pe3y/1bTaThl 00yYeHHUS 110 TUCHUILIHHE Hnpmukarop
JTOCTHKCHHU S
KO}I HaumenoBanue KOMITETEHIH
[TpuMeHSTh OCHOBHBIC 3aKOHBI €CTECTBCHHO-HAYYHBIX AMCIMIUINH B JLITK(Y)-L5
P/I-1 | mpodeccronambHOM MeATeIbHOCTH, UCIIOIB30BATh METOABI MAaTEMATHICCKOTO ' ’
aHaJIM3a M MOJICIIUPOBAHUSI
WIIK(Y)-15
P2 BBIMOHATH pacyeThl MIA3MEHHBIX YCTAHOBOK U ITa3MOXMMHUUYECKHX MPOIIECCOB, MLIK(Y)-2.1
OIPEIENIATH ONTHMAJILHBIC PEXKUMBI TOTYICHHS IIEIEBBIX IPOTYKTOB WLIIK(Y) -4.2
WLITK(Y)-6.4
ITpuUMEHSITh 3KCIIEPUMEHTAILHBIC METO/IbI OTIPEICICHUS Ta30IMHAMHUYCCKUX, LTIKY) 41
P/I-3 | reriodu3nyuecKux U 3aeKTPOGU3NICCKUX PEKUMOB PabOTHI MIa3MEHHBIX I/I'HKEY; 51
YCTaHOBOK
[TpuMeHsITH cCOBpeMeHHBIE MPUOOPEI HHCTPYMEHTAIBHOTO aHaJIN3a; IPOBOIUTh
PJI-4 | ctatucTHYECKYIO 00pabOTKY SKCIIEPUMEHTAIBHBIX TaHHBIX, MOJTYUYCHHBIX MIPH WLIK(Y) -4.1
MCCJICIOBAHUH TUIA3MOXUMHYECKUX TPOIIECCOB
MLIK(Y)-2.1
PIL5 BbImostHATh 00pab0TKy M aHATU3 JaHHBIX, TOJYYECHHBIX TPU TEOPETUUCCKHUX U WLITK(Y) -4.2
IKCIIEPUMEHTATBHBIX UCCIICAOBAHMSAX TJIA3MOXHMHYECKHX MTPOIIECCOB WIIK(Y)-5.1
WLITK(Y)-6.4
3. CTpyKTYypa H cojiepKaHne TUCIUTIHHbI
OcHoBHBIE BU/IbI Y4eOHOM [1eSITeJIbHOCTH
PazaeJibl AMCHUMNVIMHBI ®opmupyemblii Buabl yueOHoi 1eATeIbHOCTH Oobem
pe3yJabTaT 00yueHust BpeMeHH,
0 THUCHMILIMHEe .
Jlexnun 2
Paznen 1. 'enepaTopsl P11, P2, P13, | [lpakTudeckue 3aHsATHS 8
HU3KOTEMIIEPATyPHOU IIa3Mbl P-4, P/I-5 JlaboparopHsble 3aHATHS 8
CamocrosiTenbHas padboTa 50
Jlexun 2
Paznen 2. Ilnazsmoxumudeckue P11, P12, P13, | [lpakTudeckue 3aHsITHS 8
IPOLIECCHI P-4, P1-5 JlaGopaTopHble 3aHATHS 8
CamocrosTenbHas pabora 50
p 31 Jlexun 4
aszzen 3. [lepcriekTUBHBIE
: P P11, P/12, P/13, | IIpakTnueckue 3aHATHS 8
MJIa3MEHHAs TEXHUKA U TEXHOJIOTHUU
P/11-4, P1-5 JlaBoparopHble 3aHATHS 16
JUISL IIEPHOTO TOIUIMBHOTO LIMKJIA
CamocrosTenbHas pabora 52

4. YueOHO-MeToAu4YeCKoe U HH(pOopMAIIHOHHOE o0ecTieYyeHe T CIHIIHHbI
4.1. YyeOHO-MeTOAUYECKOE O0ecIIeYeHne

OcHoBHasi InTepaTypa

1. Kapenrun A.I'., HoBocenos N.YO., Kapenrun A.A. Ilna3mMeHHbIe TEXHUKA U TEXHOJIOTHH
B SJEPHOM TOIUIMBHOM Lukie. — Tomck: M31-Bo TOMCKOro MOJMTEXHUYECKOIO YHHUBEPCHUTETA,
2020. — 149 c. — Pexxum poctyma: https://www.lib.tpu.ru/fulltext2/m/2020/m054.pdf.

2. Aunekcee C.B., 3aitieB B.A., TonctoyxoB C.C. JlucnepcuoHHOE SiACPHOE TOIUIUBO. —
M.: Texnocdepa, 2015. — 248 c.

3. Kapenrun A.J. @uszuka u TEeXHMKa HHU3KOTEMIEpPaTypHOHl Iula3Mbl. Y4eOHO-
METOIUYECKUH KOMIUIEKC TUCHUIUIMHBI. YuebHoe mocoome. — Tomck: TITY, 2008. — 130 c. —
Pexum noctyna: http://www.lib.tpu.ru/fulltext2/m/2010/m176.pdf


http://www.lib.tpu.ru/fulltext2/m/2010/m176.pdf

4, Kapenrun A.I'. ®uzuka u XuMus razopaspsaHon mia3Mbel. YdyeOnoe mocodue. — Tomck:
TITY, 2008. — 140 c. — Pesxum mocryma: http://www.lib.tpu.ru/fulltext2/m/2011/m325.pdf

5. [IIna3mennsie mporecchl U TexHosoruu. Yacte 1: YueOHoe mocoome. — Tomck: TIIY,
2008. - c. 140. Pexxum nocryna: http://www.lib.tpu.ru/fulltext2/m/2010/m174.pdf

6. Ilna3zMeHHBIC TEXHHMKA W TEXHOJIOTHH. DJIEKTPOHHBIM yueOHbIM Kypc. — Tomck: TIIVY,
2015. — Pexxum noctyna: http://stud.Ims.tpu.ru/course/view.php?id=809.

7. Ilna3zMeHHBIC TEXHOJIOTUU MEepepabOTKH BEIIECTB. DJIEKTPOHHBIM yueOHBIN Kypc. ToMmcKk:
TI1Y, 2016. — Pexxum nocryma: http://stud.Ims.tpu.ru/course/view.php?id=1163.

8. KonmpamoB A.Il., IlecronamoB E.B. OcHoOBbl (u3nueckoro -sKCHNEpUMEHTA H
MaTeMaTHuecKas 00paboTKa pe3ylbTaToB u3Mepenuil. — M.: Aromusnart, 1977. — 195 c.

JlonosHUTEIbLHAS JTUTEpPaTypa

1. KpanuBuna C.A. TexHolorn4eckue mia3sMOXUMHYECKHE MPOIECChl. Y4ueOHoe mocodue /
C. A. Kpanusuna; JIeHMHrpaJCKuii TEXHOJOTMYECKMH MHCTUTYT UM. JleHcoBera. — JleHuHrpan:
JITH, 1980. — 76 c. — Pexxum pocrymna:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chbook%5C95023.

2. Ilapxomenko B. ., Ueidynes II. H., Kpacnokyrckuii . W. TexHonorus
IJ1a3MOXUMUYECKUX Mpou3BoJcTB. — Kues: «Bpima mxona», 1991. — 253 c. — Pexxum nocrymna:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C39207.

6.2. UndopManimoHHoe ¥ MPOrpaMMHoOe od0ecrieyeHue

Internet-pecypcst (B 1.4. B cpenie LMS MOODLE u ap. o6pa3oBarensHbie 1 OHOIHOTEYHBIE

pecypcbl):

1. Kapenrun A.I'., HoBocenos U1.10., Kapenrun A.A. Ila3MeHHbIE TEXHUKA U TEXHOJIOTUU B
SIIEPHOM TOIUTMBHOM LuKIe. — Tomck: M31-Bo TOMCKOTO MOJIMTEXHUYECKOTO YyHUBEpcuTeTa, 2020.
— 149 c.

Pexxum moctyma: https://www.lib.tpu.ru/fulltext2/m/2020/m054.pdf.

2. Kapenrun A.I'. ®u3uka v TeXHUKa HU3KOTEMIIEPATYPHOH M1a3Mbl. Y 4eOHO-METOJMUECKUI
KomIuieke auctmuiaabl. hitp://e-le.lcd.tpu.ru/hublic/FTNP _iepl/index.html/.

3. Kapenrun A.I'. ®usuka v XUMHS ra30pa3psaIHoi mia3mbl. KoMiiekT yaebHo-
MeTOoJMYecKoro odecrieueHus B cpee e-learning.

Pexxum noctyna: http://e-le.lcd.tpu.ru/hublic/FHGP_iep_2/index.html/.

4. TlnazmenHsble npouecchl U TexHonoruu. Yacte 1: KommiaekT yue6HO-MeToAnYeCcKoro
obecrnieuenus B cpene e-learning.

Pexxum moctyma: http://e-le.lcg.tpu.ru/public/PPT iep2/index.html).

5. Kapenrun A.I'. Ilnasmensslie npornecchl ¥ TexHoaoruu. Yactes 2: Kommiekt yueOHo-
MeTOoM4YecKoro odecrieueHus B cpee e-learning.

Pexxum noctyna: http://e-le.lcg.tpu.ru/public/PPIT iep2/index.html.

6. Kapenrun A.I'. [I1a3mMeHHas TeXHUKA U TEXHOJIOTMU NOTYYEHUS U TPUMEHEHHS
HaHOMOPOUIKOB: KoMMIIEKT yueOHO-METOJMUECKUX MAaTEPUAIIOB B CPEIE AIEKTPOHHOTO 00YUEHHS.

Pexxum noctyna: http://e-le.lcg.tpu.ru/public/PTN iepl/index.html).

7. IlnasmeHHBIE TEXHUKA U TEXHOJIOTUU. DIEKTPOHHBINA yueOHbIi Kypce. - Tomck: TITY, 2015.
Pexxum noctyna: http://stud.Ims.tpu.ru/course/view.php?id=809).

8. Ilna3meHHBIC TEXHOJIOTHH NIEPepaObOTKH BEMIECTB. DIIEKTPOHHBIN y4eOHBIH Kypc. TOMCK:
TIIY, 2016.

Pexxum noctyna: http://stud.Ims.tpu.ru/course/view.php?id=1163).

Hcnoab3yemoe JIMIIeH3MOHHOE MPOrpaMMHoe odecrieyeHue (B coorBercTBuU ¢ Ilepeunem
JIMIEH3MOHHOT 0 NPOorpaMMHoro odecrneyenusi TIIY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings;
Far Manager; Google Chrome; Microsoft Office 2016 Standard Russian Academic; Mozilla
Firefox ESR; Notepad++; Tracker Software PDF-XChange Viewer; WinDjView; XnView


http://www.lib.tpu.ru/fulltext2/m/2011/m325.pdf
http://www.lib.tpu.ru/fulltext2/m/2010/m174.pdf
http://stud.lms.tpu.ru/course/view.php?id=809
http://stud.lms.tpu.ru/course/view.php?id=1163
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C95023
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C39207
http://e-le.lcd.tpu.ru/hublic/FTNP%20_iep1/index.html/
http://e-le.lcd.tpu.ru/hublic/FHGP_iep_2/index.html/
http://stud.lms.tpu.ru/course/view.php?id=809
http://stud.lms.tpu.ru/course/view.php?id=1163

Classic; Zoom Zoom; ownCloud Desktop Client; Microsoft Office 2007 Standard Russian
Academic; Amazon Corretto JRE 8.



