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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIMILIMHBI SBJISIETCS (DOPMUPOBAHKE Y O0YUAIOIIUXCS OMPEICICHHOTO
OOIl (m. 5 O6meit xapakrepuctuku OOIl) cocraBa KOMIETEHIWH IS TOJATOTOBKU K
po(heCCHOHAITLHOMN IS TEIbHOCTH.

HNHaukaTopbl 10CTHKEHHUST

CocraBasiionue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl

KOMIIEeTeHI Uil KOMIIETEHIIH)
Kon HanmeHoBanue
HaunmeHoBanue
KOMIIETeHIINH KOMIIETeHIINH Koxn
MHIMKATOPA Kon HaumenoBanue
HH/AMKATOPA

JOCTHIKCHUST
Criocoben BrnaneeT onmpITOM ONTHMM3AIHH
OCYIIECTBIATH YK(V)-1.4.B1 |ycnoBuii mpoBeneHns
KPUTHYECKHUH pa3IeUTENbHBIX IPOLIECCOB
aHaJIn3 PazpabatsiBacT YMeeT NpUMEHSATh METObI
IPOOIEMHBIX ONITHMAaJIbHBIE VK(Y)-14.V1 ONTHMU3AINH, AHATN32 BADHAHTOB U
CUTYyaIuii Ha 00001ICHHbIE o MIOUCKA PEeIIeHUs

VK(Y)-1 Y NYK(Y)-1.4 p
OCHOBE BapHAHTHI PEUICHUS MHOTOKPUTEPUAIBHBIX 3a/1a4
CHCTEMHOTO po¢heCCHOHATBHBIX 3HaeT nepcrneKTUBHbIE
MOJIX0/1a, npoGiiem WH)KEHEPHBIE,

BbIpabaThIBaTh YK(Y)-1.431 |TexHHUECKHE U TEXHOJIOTMYECKHE
CTpaTEeTHIO aCIIEKTHI MPO(peCCUOHATIBHOM
JACHCTBH obuactu
Brnaneer cnocoOHOCTBIO TPUMEHSITH
ITOPUTMBI, METOABI pacuéTa u
ONITHMU3AINH TIPOIIECCOB
Hemonctpupyer  |IIK(Y) - 2.1.B1 |nmomaydeHus BBICOKOUHCTHIX
Cnocoben CIIOCOOHOCTB K BEIIECTB, IEPEepPadbOTKH, YTHIH3AINN
CO3/1aBaTh HOBBIC pacuery 1 00€3BpEKUBAHNS IPOMBIIITICHHBIX
METO/IBI pacueTa TEePMOANHAMUYECKH OTXOJIOB
COBPEMEHHBIX X, YMeeT onpenensiTe OCHOBHbIC
¢busnyecKkux THIPOTa30AMHAMUY TepPMOANHAMHUYECKHE,

I[IK(Y)-2 |ycTaHOBOK U N.IIK(Y)-2.1|eckux u TUPOra30AMHAMUYECKUE U
YCTPOMUCTB, KUHETHYECKUX IIK(Y) -2.1.Y1 |kuHeTH4YecKue mapaMeTpsl
pa3pabaTbIBaTh IapaMeTpoB COBPEMEHHBIX MPOLIECCOB
METOJIBI U ¢busmKo- pa3zeneHns U30TOIOB, TOHKON
MIepCIIEKTUBHBIE XMMHYECKUX OUNCTKH U IIepepadOTKH BEIIECTB
TEXHOJIOTUHI MIPOIIECCOB U UX 3HaeT METO/IbI pa3/ieNICHHS )KUAKAX

ONITHUMU3AINT Y Ta30BBIX CMECEH, TEXHOJIOTUI
[K(V)-2.1.31 |mepepaOOTKH, YTHIU3AINHA U

00e3BpeXMBaHNS TPOMBIIUICHHBIX
OTXO0JI0B

Cnocoben Brnaneer ombiToM paboThl ¢

cO03/1aBaTh MaTeMaTHYeCKUMHU MOJIEIISIMA

MaTeMaTHIeCKue HemoHCTpHpYeT MaccomepeHoca B KacKkajgax

u pu3uUecKue TOTOBHOCTD K TK(Y)- 3.1.B1 YCTaHOBKaX pa3IesIeHHs H30TOIOB

MOJETIN, CO3JIaHHUIO o JUIS TIOUCKA ONTUMAaTbHBIX

OTIHMCHIBAIOIITHE MaTeMaTHYECKUX KaCKaJHbBIX CXEM M PELICHUS

IIPOIIECCHI U MoJierneit, MOCTaBJIEHHBIX Pa3/IEeIUTENbHBIX

SIBJICHUS B OTIMCBIBAIOIINX 3a1a4

a37IeTUTENbHBIX TIPOLIECCHI B YMeeT nNpoBOANTh MaTeMaTHYECKOe

NK(y)-3 PB4 WIK(Y)-3.1|"P POEOIL
Kackasax, Ppa3/ieUTENbHBIX MO/IETIMPOBaHHNE MIPOIIECCOB U
YCTaHOBKax KacKaiax, [K(Y)-3.1.Y1 |00BekToB Ha 0a3e cTaHIapTHBIX
pasfeneHus u TUIA3MEHHBIX, [TAKETOB aBTOMATH3HUPOBAHHOTO
TOHKOH OYHCTKU JIa3epHBIX, MIPOEKTUPOBAHMS M HCCIIEJOBAHUH
BEIIECTB, MeMOpaHHBIX,

3HaeT NPUHLUIIEI OCTPOCHHUS
nepepaboTKu U HMOHOOOMEHHBIX -

MaTeMaTHYECKUX MoJIeseit
00€3BpEeKUBAHUSA YCTaHOBKAx ITK(Y)-3.1.31

pa3genuTEeNbHBIX KaCKaI0B,
MIPOMBIIIUIEHHBIX

croco0O0B WX MTPUMEHEHHUS
OTXOJIOB
Crnocoben ITpomzBoauT Brageet onpITOM MaTeMaTHIECKOTO

[K(Y)-6  |mpoBectn pacuer, |N.IIK(VY)-6.2 |\maremarnueckne |[IK(Y)-6.2.B1 |monenmupoBanus B o0iacT HU3NKH
KOHLIENTYaJIbHYIO pacyeTsl 1 CEJICKTUBHBIX, HEPABHOBECHBIX




I/IHHI/IKaTOPLl JAOCTHIKCHHU ST

Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (JIeCKPHITOPBI

KOMIIeTeHIMii KOMIIETEeHI[HH)
Kon HaumenoBanue
HaumenoBanue
KOMIICTCHITHH KOMIICTCHITHH Koa
HHAMKATOpPa Kon HaumenoBanue
HHIUMKaATOpa
JOCTHIKCHU A
U TIPOEKTHYIO CTaTUCTUYECKYIO MOJIEKYJISIPHBIX TIPOLIECCOB, (U3HKH
pa3paboTky 00paboTKy HU30TOMHO-MOAUDUITPOBAHHBIX
COBPEMEHHBIX MOJIYYE€HHBIX MaTepHuajoB
¢busyecKux 9KCIEPUMEHTANIBHEI 3HaeT METO/Ibl U AITOPUTMBI
YCTQHOBOK U X pe3ybTaToB, ONTUMM3AIINH, A TAKXKE MMAKETHI
pubopoB MIPaBUJIBHO U IIK(Y)-6.2.Y1 |mpukiagHbIX IpOrpamM Juis
000CHOBAaHHO ONTUMM3ALMU 3a/1a4 SKCIUTyaTalllH,
o0cyxmaer HCCIIEI0OBaHUs M IPOSKTUPOBAHUS
M0JIy4E€HHbIE 3HaeT METOIBI CTATUCTHIECCKON
pe3yabTaThI [MK(VY)-6.2.31 |00paboTku M aHANIN3a TOITYICHHBIX
9KCIIEPUMEHTAIbHBIX PE3YIbTATOB

2. [lnanupyemble pe3yJabTaThl 00y4eHHs 10 JUCIHUIIINHE
[Tocne ycrienHoro OCBOCHUS AUCHUILTUHBI OyIyT C(hOPMHUPOBAHBI PE3yIbTAThl 00yUEHUS:

Il1aHupyeMble pe3y/IbTaThl 00y4eH s 110 JUCIUILINHE Hnpuxarop
Kon HawnmeHnoBanue AL
KOMIIETEeHIIUN
CocTaBiATh aJIeKBaTHbIE MATEMATHUYECKUE MOJIECIIN, TPOBOIUTH PACU€ThI
PI1 ONTUMAIBHBIX PEKHUMOB padOTHI KACKAOB 1O Pa3/IeICHUIO H30TOMOB U JLITK(Y)-3.1
TOHKOW OYHMCTKE BEIIECTB C MPUMEHEHHEM () (DEKTHBHBIX METO/IOB
MaTeMaTU4YECKOTr0 MOJICITUPOBAHHUSI.
[IpuMeHATh MaTEeMaTHYECKHE METO/IbI INTAHUPOBAHUS SKCIICPUMEHTA,
PII2 IPaJIMEHTHBIC METO/IbI ITOMCKA ONITUMAIBHOM 00JIACTH, OPTOrOHATIBHOE WLYK(Y)-1.4
KOMITO3UIIMOHHOE TTAHUPOBAHKUE BTOPOTO TIOPSIKA ITPY ONPEICTICHUN
ONTUMAJIBHBIX YCJIOBUM pa3/ieIeHus BEIECTB.
JIeMOHCTpUpPOBaTh HABBIKK MCIIOIH30BAHUSI KOMIIBIOTEPHBIX TEXHOJIOTHUIA
e MOJICIIMPOBAHUS C IPUMEHEHHUEM TEOPHH IOI00MS, KpUTEPHEB MOA00MS B JLITK(Y)-2.1
WHKCHEPHBIX pacyéTax MacCOOOMEHHBIX IPOIIECCOB U IPU MPOCKTHPOBAHUHT
000py/I0BaHUs pa3AETUTENbHBIX TPOU3BOJICTB.
Hcnonb30BaTh METOIbI PU3NYECKOTO U MATEMATHUECKOTO MOJIEIIUPOBAHHUS
P/l 4 JJ1s1 IPOBEACHUS HayYHBIX HUCCIIENOBAHUI B 001acTH pa3aenceHus u TOHKOU N.IIK(Y)-6.2
OYMCTKH BEUIECTB, UX IJIAHWUPOBAHUS U aHAJIN3a PE3YJIbTATOB.
3. CTpyKkTypa U coepxkaHue IUCHUIINHBI
OcHoBHBIE BU/IbI Y4€OHOM J1eSITeJIbHOCTH
Dopmupyembli
Pa3ennbl I CHUAIIMHBI pesyIbTar Buabl yueOHOi 1eATeIbHOCTH Obnem
00yuyeHus no BpeMeHM, Y.
JAUCHUIIINHE
Jlexun 5
Pasnen 1. MaTtemMaTn4eckie METOIBI Pl [IpakTrueckue 3aHATHS 12
IJIJAHUPOBAHUS YKCIIEPUMEHTA P12 JlaGoparopHble 3aHATHS 24
CamocrosTenbHas pabora 20
Pazgen 2. MaremaTndeckoe Jlexumn 2
MOJEJIUPOBAHUE C TPUMEHEHUEM PI3 [IpakTrueckue 3aHaTHs 4
METOI0B TEOPHH TI0100Ms CamocTosiTenbHas paboTta 20
Paznen 3. HelipocereBoe PII4 Jlekuun 1
MOZICJINPOBAHUE CamocrosTenbHas pabora 20




4. YueOHO-MeTOAUYeCKOe U MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI

4.1. YuyeOHo-MeToau4ecKoe odecredyeHue
OcHoBHasi IuTEparypa:

1.

Axnazaposa C. JI. MeToabl ONTUMHU3AIMK SKCIEPUMEHTA B XUMHUYECKON TEXHOJIOTHU:
yue6. mocodue / C. JI. Axnazaposa, B. B. KadapoB. — 2-¢ u3x., mepepad. u jgom. —
Mocksa: Breicmas mxona, 1985. — 327 c.

. I'ymepoB A. M. Maremarnueckoe MOJEIUPOBAHUE XUMHUKO-TEXHOJIOIMUYECKHUX IIPOLIECCOB!

yaeOHoe mocobue / A. M. I'ymepoB. — 2-e u3g., nepepad. — Cankr-IlerepOypr: Jlans,
2014. — 176 c¢. — ISBN 978-5-8114-1533-5.— Tekct: 31meKTpoHHBIH // JlaHb:
3JIeKTpOHHO-0MOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/41014.

. Hopodeesall... MonenupoBanue 1 ONTHMH3AIMS Pa3ISIUTEIBHBIX MMPOLIECCOB: ydeOHOE

nocobue / JI. . lopodeena; Tomckuit mosmrexundeckuit yaupepeuret (TITY). — Tomck:
Wzn-so TITY, 2008. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m92.pdf

. M3otomsl: cBoiicTBa, monyuenue, npumenenue. B 2 1. T. 1 / mox pen. B. 1O. bapanosa. —

M.: ®usmataut, 2005. - 600 c.

. Terorexnuka: yueOHuk ans By3oB / B. H. Jlykanun, M. I'. Illarpos, I'. M. Kamdep [u

ap.]; mox pen. B. H. Jlykanuna. — 4-e u3n., uctip. — Mocksa: Beicmas mkoina, 2003, —
671 c.

JonotHUTe/ILHAS JIUTEpPaTypa:

1.

Bepryn A.Il. MoHOOOMEHHAss TEXHOJOTHS pa3JelieHHss M OYUCTKH BEIIECTB: y4eOHOE
mocoobue / A. II. Bepryn, B. ®. Mreiukun, A. B. Bnaco; HamnumonanbHbIl
uccinenonarenbckuil Tomckuit nonutexunyeckuit yausepcurer (TITY). — Tomck: 2010.
— URL: http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf .

Bunses [I.I'.. T'maporazoguHamMuka pa3aelUTEIBHBIX IMPOIECCOB: y4eOHOe mocobdue /
Hanmonanehsiii uccnegoparenbckuit Tomckuit monurexuuueckuit yuusepeutet (TIIY).
— Tomck: H3n-Bo TIIY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf .

MatemaTuueckoe MOJEIUPOBAHUE XUMHKO-TEXHOJOTMYECKUX IIPOLECCOB: ydeOHOE
nocobue / H. B. Ymesa, O. E. Moiizec, O. E. Mutsanuna, E. A. Ky3pmenko. — Tomck:
TITY, 2014. — 135 c.— TekcTt: a3nekTpoHHbIN // JlaHb: AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/62934.

Maremaruueckre METONbI TIaHUpOBaHUs dKcriepuMenTta / Cubupckoe otaenenue AH
CCCP; Boruncaurenssbiii nentp; noa pena. B. B. Ilenenko. — HoBocubupck: Hayka,
1981. — 256 c.

4.2. UndopManoHHOE M IPOrpaMMHOe o0ecnieyeHne

Internet-pecypcs! (B T.u. B cpenie LMS MOODLE u np. obpa3oBarenbHble U OMOIMOTEUHbIE

pecypcehl):

OnexTpoHHbIN Kype B cpene LMS MOODLE

[IepcoHayIbHBIN CalT MIPENOIABATEIS

OnexkTpoHHO-0MOIMOTeYHast cucteMa «Jlanpy - https://e.lanbook.com/.
OnekTpoHHO-O0nbnoTeunas cucrema «FOpaity - https://urait.ru/.

I'ocynapcTBeHHas Kopriopanus o aToMHo sHepruu «Pocatom» - http://www.rosatom.ru/

1.

Nk wn


http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26857
http://www.lib.tpu.ru/fulltext2/m/2012/m92.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/21951
http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/28271
http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf
https://e.lanbook.com/
https://urait.ru/
http://www.rosatom.ru/

JInneH3noHHOE MporpaMMHoe obecnieueHue (B coorsercTBuu ¢ IlepeyHem JMIeH3HOHHOIO
nporpammHoro odecrieyenusi 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
Classic; Zoom Zoom; ownCloud Desktop Client; Amazon Corretto JRE 8; Microsoft Office
2007 Standard Russian Academic; Document Foundation LibreOffice.



