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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILIMHBI SBISIETCS (OPMUPOBAHUE Yy O0YUAIOIINXCS OMPEICICHHOTO
OOII (1. 5 O6meit xapakrepuctuku OOII) cocTaBa KOMIETEHIMI JIs1 TOATOTOBKU K MPOgheccro-
HAJIBHOW JI€SITEbHOCTH.

Ko KoMIeTeH- Cocrapasioniye pe3yJbTaTOB 00y4eHUS
I1E1 | HaumeHoBaHHEe KOMITETEHIIUH Hanmenopanme
Kon
CIIOCOOHOCTBIO U TOTOBHO- OTIK(Y)-2.B23 Buageetr MetonaMu onpeneneHus: ONTUMANbHBIX TEX-
CTBIO UCIIOJIE30BaTh OCHOBHBIC ' HOJIOTUYECKHUX PEKMMOB PaOOTHI 000pYA0BaHUS
3aKOHBI CCTCCTBCHHOHAYTHBIX YMeer onpenenaTs XapakTep ABMKEHHS KUJIKOCTEH U
AUCLHIUIMH B npogecero- OIIK(Y)-2.Y24 | ra3oB; XapakTepUCTUKH TIPOLIECCOB TEMIO- ¥ MACCOTIe-
OIIK(Y)-2 HAIbHOM ACATCILHOCTH, TIpH- penadM; pacCUUTHIBATh MapaMeTphl
MEHSTb METO/BI MaTeMaTH4e-
CKOTO aHaln3a U MOIEIHUPO- 3HaeT OCHOBBI TEOPUH NIEpEeHOCa UMITYJIbCa, TEIIa U
Banusd, TCOPETUICCKOTO U OIIK(Y)-2.324 | macchl; TEOpHH TEMJIO- U Maccolepeiayl, TUIIOBBIE
SKCNEPUMCHTAIIBHOTO HCCJIC- MIPOLIECCHI, alllapaThl U METOJbI UX pacyera
JIOBaHUS
Buageet HaBbIKAMHU IPOEKTUPOBAHUS TPOCTEUIINX
TOTOBHOCTELIO HCIIOJIL30BATh IK(Y)-11.B3 ! Pe P P
COBPEMEHHBIE HHGOPMAIHOH annapaToB XMMUYECKOH MMPOMBIIUICHHOCTH
Ml ep TeXHOIOIHH B Cr]; oeil YMeeT aHaIM3upOBaTh TEXHNYECKYIO TOKYMEHTALHIO,
. MK(Y)-11.¥3 | BbOupaTs anmapat JI51 KOHKPETHOTO XHUMHUKO-
I[K(V)-11 | npodeccruonansHoit 001acTH, ™) Texil (51 omqecxg royrrl)goiecca P
B TOM 4HcJie 0a3bl JaHHBIX U
HAKETEI IPHKTATHBIX TIPO 3HaeT PU3UKO-XMMHUYECKHIE 3aKOHBI IIPOTEKAHUS MPO-
[K(VY)-11.33 IIECCOB B alMapaTax OMOTEXHOIOTHIECKHUX ITPOU3-

rpamMMm

BOJICTB

2. MecTo aucuuninnsbl B cTpykrype OOITL

JlucuumninuHa oTHOCUTCS K 06a3oBoi yactu bioka 1 yueOGHoro miaaHa oOpa3oBaTeiabHOM Mpo-

I'PaMMBI.

3. [lnanupyembie pe3yJibTAThl 00y4eHUS MO JUCHHUILINHE

[Tocne ycrienHOro 0CBOCHUSI JUCIUILIMHBL Oy1yT chOpMHUPOBaHBI PE3YyIbTaThl O0yUEHUS:

ILnanupyemble pe3yJibTaThl 00y4eHHs 110 JUCIHILINHE Komneren-
Kopn HaunmeHoBanue U
P/ 1 | Bnaners 0a30BbIMHM 3HAHUAMH B 00NACTH MMAPABIIMKH, IEPEHOCA TEIIA, MacChl U UMITYJIbCa, OIIK(Y)-2
(PM3UKO-XMMUYECKUMH OCHOBAaMHM MPOILECCOB, MPOXOSIIMX B almaparax OMOTEXHOJIOTHYe- NK(Y)-11
CKUX MIPOU3BOJICTB
PJ] 2 | [IpumeHATH 3HAHUS 3aKOHOB THAPABIMKM, IEPEHOCA TEIIA, MACCHl, UMITyJIbCa, METOJOB pac- OIK(Y)-2
yeTa JUIA PElleHMs 3a/a4 pacueTa M aHalu3a allapaToB M NPOXOAAIIMX B HHUX HPOLECCOB MK(Y)-11
OHOTEXHOJIOTMYECKHUX MPOU3BOACTB.

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe)KYTO"IHOI\/’I arTeCTaluu NpeACTaBJICHBI B
KaJICHIapHOM pCﬁTHHF-HHaHe JUCIMITIIMHBI.

4. CTpyKTypa U cojep:KaHue TUCHHIINHBI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITEJbHOCTH

Pa3jenbl AMCHUNIMHBI DopMupyeMblii Buabl yueoHOi 1eATeIbHOCTH O0bem Bpe-
pe3yJabTaT MeHH, 4.
00y4eHus o
JUCHHUILIHHE
Paznen 1. PI1 Jlexnnu 4
OCHOBHEBIE 3aKOHOMCPHOCTH IIPO- HpaKTquCKHC 3aHATUA 4




1IeCCOB 1 00IIIe MIPUHITUIIBI pacuéTa JlaGopaTopHble 3aHITHS 0
anrmaparoB CamocrosTenbHas paboTta 20
Pasznen 2. P 1 Jlexkmun 10
I'mapoMexaHUYEeCKUe MPOIECChl U P/ 2 [TpakTHyeckue 3aHATHS 8
armaparsl JlabopaTopHbIe 3aHATHUS 6

CamocTrosTenpHas pabora 30
Pasnen 3. PI1 Jlexmuu 6
Paznenenne HEOTHOPOIHBIX CHCTEM P2 [TpakTuyeckue 3aHsATHS 8

JlaboparopHble 3aHATHS 6

CamocrosiTenpHas padoTta 30
Pasnen 4. PI1 Jlexmun 12
TermooOMeHHBIE TTPOIECCHl U arlia- PO 2 [TpakTuyeckue 3aHATUSL 12
paThl JlaGopaTopHble 3aHATHS 20

CamocTrosTenpHas pabora 40

Couepmaﬂne pa3ae/;ioB ITMCHUIIJIMHBI:

Pa3nen 1. BBenenne. OcHOBHbIE 32aKOHOMEPHOCTH TPOIECCOB XHMHYECKOH TEXHOJI0-
ruu. TeopeTnyeckue 0CHOBBI MPOLECCOB XUMUYECKOI TEXHOJIOTHH

OcCHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB M OOIIME MPUHIUIIBI pacueTa anmnapaToB OMOTEXHOJIOTHH.
3aKoHBI MEpeHOca MaccChl, HEPTUU U UMIIYJIbca B CIUIOIIHBIX cpefax. MoJenupoBaHUEe XUMUKO-
TEXHOJIOTUYECKUX IIPOLIECCOB

TeMbl JeKIMM:

1. Benenue. 3aKOHBI COXpaHEHUSI MAacChl, UMITYJIbCa U YHEPTUU. 3aKOHBI TePMOJUHAMUYE-
CKOI'0 PaBHOBECHS;

2. Teopernyeckue OCHOBBI OIMCAHMS MPOIECCOB U anmnapatoB. OCHOBBI MOJICITUPOBAHUS.

TeMbl NPAKTHYECKHUX 3AHATHH:
1. ®usnueckue BEIMUYUHBI U CUCTEMBI €IMHUL U3MepeHHi. CBOWCTBA )KUJIKOCTEHN U ra3os.

Paznen 2. Fn}lpOMexaﬂuqecKue MpouecChl M animapaTsbl. OcHoBbBI IrHApaBJIUKH

Ocnoewt cudpasnuku. Beenenue B rujpaBiuky. [Ipeagmer u 3agaun TUApaBIMKU - HAYKH O
3aKOHOMEPHOCTSIX TOBEICHUs XUAKocTeld. OCHOBHBIE TIOHSATHS, TEPMUHBI U ONPEIEICHUS: CUCTe-
MbI KOOPJUHAT: THAPOIMHAMUYECKHE MOHITHS TOYKH, DIEMEHTApPHOTO 00beMa, dIIEMEHTapHOI To-
BEPXHOCTH, dJIeMeHTapHOU yacTuilbl. Kimaccudukamus cui, 1edCTBYIONNX Ha )KUAKOCTb.

T'uopocmamuxa. OCHOBHbBIE 3a7]a4l THIPOCTATUKU. AOCONIOTHBIA M OTHOCUTEIHHBINA MTOKOM
KUIKOCTU. OCHOBHBIE 3aKOHBI TUAPOCTATUKH. T uopoounamuxa. TIoHSITHS O CKOPOCTAX TBUKECHUS:
JIOKaJbHas U cpedHsisi CKopocTH. Metobl Jlarpanka u Dinepa il onucaHusl KWHEMATUKU KUKUX
cpen. OCHOBHBIE XapaKTEPUCTUKU JIBMIKEHUS KUAKOCTeH. ['mapoaunHaMudecKue pekuMbl TEUEHUS
AKUIKOCTEH B YCIOBHUSAX BHYTPEHHEUW M BHELIHEW 3a/1a4u ruApoguHaMuKu. OnbIT U uncio PeliHonb a-
ca. OCHOBHBIEC YpaBHEHUS TUIPOTUHAMUKHI

TeMbl JJeKIMMH:

I'mapocratuka. OcHOBHBIE 3aKOHBI. [[puKIagHbIe 3aa4U THAPOCTATUKH;
Beenenue B runpoanHamuky. OCHOBHBIE XapaKTEPUCTUKU JBUKEHUS KUIKOCTEH.
OCHOBHBIE 3aKOHBI THIPOANHAMUKH.

Teuenue KUIKOCTEN B TpyOaxX KPyrioro CEYeHHUs

[M'mapaBnuyueckre COMPOTUBIICHHS U PacuéT TPyOOIPOBOIOB

agrownE

Tembl NpaKTHYECKUX 3AHATHIA:
1. Pemenue 3a/1a4 10 OCHOBHBIM NMPHUKJIATHBIM BOIIPOCaM I'MJIPOCTATUKH;




2. Pemenue 3a1a4 1o OCHOBHBIM IPUKJIAJHBIM BOTIPOCAM THAPOJUHAMUKH;
3. Pacuér rumpaBian4ecKoro COnpoTUBIEHUS TPYOOTIPOBOIOB,;

Ha3panus 1abopaTopHbIx padoT:

1. OmnpeneneHue ruApaBIudecKUX COMPOTUBIIEHUHN TPyOOIpOBOIa

2. HccrnepoBanue ruipaBIuKy B3BEUICHHOTO CIIOS

Pa3znesn 3. Pa3nesieHune HeOJHOPOAHBIX CHCTEM \

Knaccugurkayua neoonopoouvix cucmem u memooos pazoenenusn. Knaccuduxamms Heo-
HOPOJHBIX CHUCTEM M METOJOB pa3jeieHus. Paznenenre HEOAHOPOIHBIX CUCTEM (UIBTPOBAHHEM.
[IepememmBanue B )XKUJIKUX cpenax

TeMBI JeKIM:

1. Metonabl pa3ieneHus HEOJHOPOAHBIX cucTeM. OcaxaeHueE;

2. Pa3znenenue HEOJHOPOJHBIX CUCTEM (DPUIBTPOBAHUEM

3. IlepememmBanue B XKHUIKHX Cpeaax

TeMbl NpaKTUYECKUX 3aHATHIL:
1. PasneneHue HEOJTHOPOJHBIX CHCTEM OCAXKICHUEM
2. Pa3znenenue HEOJHOPOIHBIX CHCTEM METOIOM (PHIIBTPOBAHHUS

Ha3zBanus ja6opaTopHbIX padoT:
1. HccnemoBanue pabOThI JIaOOPaTOPHOTO (GUIBTP-TIPECCa U ONPEeIICHUEe KOHCTAaHT (DUiTh-
Tpanuu

\ Pa3nes 4. TensiooOMeHHbIe IpoLecChl M ANNIAPATHI

TenoBele nporiecchl B XMMUUECKON TEXHOJOTUH, UX POJb U 3HAYEHUE B IIPOBEICHUU XUMU-
KO-TEXHOJIOTUYECKUX IpoueccoB. [lepenaua TemIoTsl TEIIONPOBOAHOCTHIO. KOHBEKTHBHBIN TEI-
nonepeHoc. Temnoornaua. Temoodmen uznydenuem. Teronepenaya. [IpombliiuieHHbIE CIIOCOOBI
[OJIBOJIa U OTBOJA TEIUIOTHI B alnapaTax XMMHUYECKOW TeXHOJOruu. TernooOMeHHbIEe ammnaparsl.
HecraunonapHslii Temio00MeH B XUMUYECKONW TEXHOJIOTHUH.

TeMbl JeKIMM:

1. Tennoselie 6anaHchl. TemIONpPOBOIHOCTS;

2. KonBektusHBIN TerioooMeH. Termnooe nomodue. OCHOBHBIE YpaBHEHHSI TEIIOOT/Ia4H;

3. JIBmxKyiue cuilbl mpoliecca U ypaBHEHHE TeIUIoNepe1auH;

4. TlpomsbiieHHBIE crToco0a MOABO/IA U OTBOJIA TEIUIOTHI. THUIOBBIE TETUIOOOMEHHBIE aria-
paThl;

MeToapl TPOEKTHOTO M TEXHOJIOTHYECKOTO pacuéra TEerI000MEHHOMN anmnaparyphl;
TeopeTnueckrue OCHOBBI MPOLIECCOB BBIIAPUBaHM. AMMaparypHoe odopmiieHne mporiec-
COB BBITIApUBAHUSI.

oo

TeMbl NpakTUYECKUX 3aHATHIA:

Pacuér ocHOBHBIX TemIo(U3HMUECKUX CBOMCTB. TemnoBbie OalaHCHI;
Pacuét nepegaun TeNI0THI TEMIONPOBOIHOCTHIO;

PacuéT KOHBEKTUBHOI'O TEINIOOOMEHA;

Pacuér npouecca rermonepenauu;

MatepuaibHBIN U TEIIOBOW OallaHC BBIMAPHBIX allapaToB

orwdPE

Ha3panus 1abopaTtopHbIX padoT:
1. Usydenwue mporiecca Terionepeaayn B TEII00OMEeHHIKE TUTa "Tpyda B Tpyde";
2. «KoxyxoTpyOHBIH TEMI00OMEHHUK.



5. Opranusanusi CaMOCTOATEIbHOM PadoThI CTYICHTOB

CamocrosTenbHas paboTa CTYACHTOB IPU MU3YyYCHUU JUCIUILIMHBI (MOYJIs) IPEAyCMOTpEHA

B CIEAYIOIIMX BHIaX U opMax:

Pabora ¢ IeKIMOHHBIM MaTepPHAIIOM, TIOUCK M 0030p JIUTEPATYPHI U AICKTPOHHBIX UCTOYHU-
KOB MH(OPMAIUH 110 MHAUBHyaTbHO 3a/IaHHON TIpo0iIeMe Kypca,

Paborta B 31eKTpOHHOM Kypce (M3ydeHHEe TEOPETUYECKOro MaTepuasa, BHITIOJTHEHUE HHIIU-
BHUJIyaJIbHBIX 33JJaHUH U KOHTPOIHUPYIOIIUX MEPOTIPUATHH U IP.);

W3yueHre TeM, BEIHECEHHBIX HA CAMOCTOSITEIIBHYIO TIPOPAOOTKY;

[Townck, aHanu3, CTPYKTYPHPOBAHUE | MTPE3CHTAIMST WHPOPMALIUY;

BeinonHeHre TOManiHuX 3aJaHui, pacueTHO-Tpa@uuecKuX padoT U JOMAIIHUX KOHTPOJIb-
HBIX padorT;

[ToaroroBka k 1a0OPATOPHBIM pabOTaM, K IPAKTHUECKUM U CEMHUHAPCKUM 3aHSITHSIM;
AHanu3 HayYHBIX IMyOJIUKAIIHIA TIO 3apaHee ONPEICICHHON PEero aBaTeeM TeMe;
[ToaroToBka K OIIEHUBAIOIIUM MEPOTIPHUSTHSIM.

6. YueOHO-MeTOAMUECKOE U HH(POPMAIMOHHOE 00ecniedeHne THCIHIIHHbI

6.1. YueOHO-MeTOANYeCKOe o0ecledeHue

1.

2.

3.

1.

2.

3.

OcHoBHas JiMTeparypa:

[Ipormeccer 1 anmapaTsl XUMHYECKON TexHOJIOTHH. OO0muii Kype : yueOHHK : B 2 KHHUTax / B.
I'. Aiitnmreiin, M. K. 3axapos, I'. A. HocoB [u ap.] ; nox penakuueit B. I'. Aitnmreitna. —
8-e m3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Kawura 1 : Kaura 1 — 2019. — 916
c. — ISBN 978-5-8114-2975-2. — Texkcr: »nekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/111193 (mata oOGpareHus:
18.06.2019). — Pesxxum qocTyma: AJis aBTOPH3. MOJIb30BaTENCH.

[Ipormeccer 1 anmapaTsl XUMHYECKON TexHOoruu. OO0muid Kype : yaeOHHK : B 2 KHUTaX / B.
I'. Aiitnmreiin, M. K. 3axapos, I'. A. HocoB [u ap.] ; nox penakuueit B. I'. Aitnmreitna. —
8-e m3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Kaura 2 : Kaura 2 — 2019. — 876
c. — ISBN 978-5-8114-2975-2. — Tekcr : 21eKkTpoHHBIN // JlaHb : 3J€KTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/111194 (mata oGparteHus:
18.06.2019). — Pesxum gocTyma: A1 aBTOPH3. MOJTb30BaTEeH.

bapanos, /1. A. IIpoueccel 1 annapatbl XUMHYECKOM TeXHOJOTUY : yueOHoe nocodue / J1. A.
bapanoB. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 408 c. — ISBN 978-5-
8114-4984-2. — TekcT : AMeKTpOHHBIN // JIaHb : AIIEKTPOHHO-OMONIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/130186 (mata oGpamienus: 26.06.2020). — Pexum 10-
CTyna: JUIs aBTOPH3. TOJIb30BaTENEH.

JlonotHuTeNIbHAS JINTepaTypa;

Jlykmanosa, A. JI. [Ipoueccel u anmapaTel XMMHUYECKO# TexHosoruu. [Ipumeps! 1 3agauu :
yuebHoe nocooue / A. JI. Jlykmanosa. — Cankr-IlerepOypr : Jlans, 2020. — 64 c. — ISBN
978-5-8114-4272-0. — Tekct : 31eKTpOHHBIH // JIaHb : AIIEKTPOHHO-OMOIMOTEYHAsT CHUCTe-
ma. — URL.: https://e.lanbook.com/book/133888 (nata obparenus: 26.06.2020). — Pexum
JIOCTyTA: JUIsl aBTOPU3. TOJIb30BaTENeH.

[TaBnoB, Koncrantun ®eodanosuy. [Ipumeps! 1 3a1aun Mo Kypcy IpoIECCOB U annapaToB
XMUMUYECKON TEXHOJIOTUH : yueObHoe mocobue amns By3oB / K. @. IaBnos, I1. I'. Pomankos,
A. A. HockoB. — 10-¢ u37., mepepad. u JOI.. —pEeNpUHTHOE U31aHue. — MocCKBa: AJIbsIHC,
2013. — 576 c.: un.. — bubmumorp.: ¢. 502-509.. — ISBN 978-5-91872-031-8.

CucreMHBIN aHaTU3 MPOLIECCOB M alnapaToB XUMUYECKOW TEXHOJIOTUH : yueOHoe rmocodue /
O. . Banuuna, E. C. Yepnsaxona, H. C. benunckas, E. H. UBamkuna. — Tomck : TITY,
2017. — 115 c¢. — ISBN 978-5-4387-0787-5. — TekcT : 2nekTpoHHbIi // JIaHb : 7EeKTPOH-
Ho-OnOmoteunas cuctema. — URL: https://e.lanbook.com/book/106767 (nata oOpamieHus:



https://e.lanbook.com/book/111193
https://e.lanbook.com/book/111194
https://e.lanbook.com/book/130186
https://e.lanbook.com/book/133888
https://e.lanbook.com/book/106767

16.06.2018). — Pexxum qoctyma: s aBTOPHU3. TOJIb30BaTENICH.

6.2. UnpopmannonHoe odecneuyenune

Internet-pecypcst (B 1.4. B cpere LMS MOODLE u np. o6pa3oBarenbHbie U OHOTHOTEYHBIC

pecypcehl):

1. DnektpoHHbli Kypc «MaccOOOMEHHBIE TPOIECCHl B XUMHUYECKOW TEXHOJOTHM
http://stud.Ims.tpu.ru/course/view.php?id=1126

2. DNeKTpOHHBIN Kypc « MApOMEXaHWYECKHE M TEIIOBBIE MPOIECCHl B XUMHUECKOW TEXHO-
gorumy» http://stud.Ims.tpu.ru/course/view.php?id=1874

3. Tlpodeccronanpabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CIIPABOYHBIC CHCTEMBI JIOCTYITHBI

o cepuike: https://www.lib.tpu.ru/html/irs-and-pdb.

JInmieH3nOHHOE TporpaMMHOe obecriedeHue (B cooTBeTcTBUU ¢ IlepeuHeM JIMIIEH3MOHHOTO
nporpaMmHuoro ooecnedenus TITY):

CoNoR~LNE

7-Zip;

Adobe Acrobat Reader DC;

Adobe Flash Player;

Cisco Webex Meetings;

Design Science MathType 6.9 Lite;

Google Chrome;

Microsoft Office 2007 Standard Russian Academic;
Mozilla Firefox ESR;

Tracker Software PDF-XChange Viewer;

10. WinDjView;
11. Zoom Zoom

7. Oco0ObIe TpeﬁoBaHI/Iﬂ K MaTE€pUAJIBbHO-TEXHUYIECCKOMY odecnevYeHuIo AUCIHHUITIMHBI

B yueOHOM mpoliecce HCIOIb3yeTCsl CIeAyolee J1adopaTOpHOe 000pYyI0BaHHE VIS MPAK-
TUYECKUX U JTA0OPATOPHBIX 3aHSTHH:

Ne HanmenoBanne crnienuajibHbIX IIOMELIEHH I HaunmenoBanue 000py1oBaHusi

1. Aynuropus g nposenenus | [locka ayauropHas noBopotHas - 1 mr.;Kommiexr
yueOHBIX 3aHATUI BCEX TUIOB, | yueOHOU Mebenn Ha 28 MocaJl0uHbIX MECT;
KYpPCOBOT'O IIPOEKTUPOBAHU, Komnerorep - 1 wr.; [IpoexTop - 1 wmrT.
KOHCYJIBTAIIH, TEKYILETO
KOHTPOJISI U TPOMEXYTOUHOMN
aTTecTaluu
634034, ToMckas 001acThb, T.
Tomck, JIeHnHa mpoCHeKT, 1.
43a, 105

2. Aymutopus s npoBenenust | Jlabopatopuslit crena "I'unpaBnuyeckre UCTIbITaHUS " -

y4eOHBIX 3aHATHIA BceX THMOB, | 1 mT.; Lentpudyra PC-6 - 1 mr.; JlabopaTtopHsIii cTeHA
KYPCOBOI'O IIPOEKTUPOBAHNS, "TenmooOMeHHUK" - 1 mmT.

KOHCYJIbTAIIMH, TEKYILIETO KomrmiekT yaebnoi Mebenu Ha 22 TT0CaI0YHBIX MECT;
KOHTPOJISI U TPOMEXYTOUHOMN
aTTectauuu (yueOHas
nabopatopus)

634034, Tomckast 001acTh, T.
Tomck, JIeHnHa mpocHeKT, 1.
43a, 003



http://stud.lms.tpu.ru/course/view.php?id=1126
http://stud.lms.tpu.ru/course/view.php?id=1874
https://www.lib.tpu.ru/html/irs-and-pdb

PaGouas mporpamMma cocTaBiieHa Ha OcHOBe OOmiel XapakTepuCTHKH 00pa30BaTeIbHOM
nporpammbl o HampasieHuto 19.03.01 buorexnonorus/ OIIIl buorexnonmorus/ cnenuanu3anus
Buorexuomnorus (mpuema 2018 r., ounast popma o6ydeHus).
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JIncer usmMeHenuii padoyeii nporpaMMbl IHCHUTIHHBI

YueOHblii rox

CopepixaHue /M3MeHeHHE

O0cy:x1eHo Ha 3aceaa-
aun HOL H,M. Kuok-
Hepa (MPOoTOKO.JI)

2019/2020 |1  OOHOBIIEHO MPOrpaMMHOE 00eCIICUeHUE oT 26 uroHsd
yueOHplii | 2 OGHOBIICH COCTaB NPO(ECCHOHANBHBIX 0a3 JaHHbIX U UH- 2019 1. No 4
roj (hopMaImOHHO-CITPABOYHBIX CUCTEM
3 OOHOBIEH CIHMCOK JIUTEPATYPHI, B TOM uuciie cchiiok IbC
2020/2021 | 1 HMsmenensl popmbl gokymentoB OOII B coorserctBun ¢ | ot 01 ceHTsOps
yueOHBbIiH npuka3zoMm TITY or 06.05.2020 r. Ne 127-7/06 «O06 yTtBep- | 2020 1. No 5/1
roj xxaernd popM gokymerToB OOIDy.
2 OOHOBJIEHO MPOrpaMMHOE 00ECIICYCHIE
3 OOHOBJEH cocTaB MPOpeCcCHOHANBHBIX 0a3 JTaHHBIX U WH-
(hopMaImOHHO-CITPABOYHBIX CUCTEM
4 OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM UHrcie cChiIok DbC




MHWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALIUU
(Denepa.nbﬂoe rocyaapCTB€EHHOE€ aBTOHOMHOE 06pa308a'rem>Hoe YUPEIKACHUE BbICLIECTO o6pa303aHuﬂ
«HALIMOHAJIbHBI UCCJIEJOBATEJIbCKUM
TOMCKHUU MTOJIMTEXHUYECKUU YHUBEPCUTET»

.H. AxoBnes
2020 .
PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
INPUEM 2018 r.
®OPMA OBYUYEHMUSI ounasn
IIponecerl M annapaTsbl OHOTEXHOJIOTHH
Hanpasnenue noaroroku/ 19.03.01 buorexHoJiorus
CHEIHAIBHOCTD
O6pa3zoBarenpHas mporpamma Buorexnonorus
(HanpaBiIeHHOCTH (TPOdHIIL))
Crenunanm3anms buortexnosorus
VYpoBeHb 06pa3oBaHus BbICIIEE OOpa3oBaHue - OakalaBpyar |
Kype 4 ’ CeEMECTp | 7
Tpynoemxocts B kpeaurax (3a- 3
YETHBIX €IMHHUIAX )
Buapl yueOHoOM nesTenbHOCTH BpemenHoii pecypc
Jlexuuu 16
KonraktHas (aynutopHas) pa- [TpakTuyeckue 3aHATHS 16
oora, 9 JIaGopaTopHble 3aHSATHSI 16
BCEI'O 48
CamoctositenbHas pabota, 4 60

B T.4. OT/ICJIbHBIE BU/IbI CAMOCTOSITENILHOM pabOThI ¢ BhIIE-
JIEHHOM MPOMEXKYTOYHOU arTecTanueif (KypcoBoi mpoeKT,

KypcoBasi paboTa)

KYPCOBO# POEKT

HUTOI'O, u

108

Bua npomexyTo4yHOl arrecra-
LUH

3aBenyromuii kadeapoi -
pykosoautens HOL] H.M. Ku-
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HOI1 H.M Kuxuepa

%%/Mut;

Kpacnokyrckas E.A.

Jlecuna 1O.A.

y o

®pososa 1.B.

7

2020 r.



1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILIMHBI SBISICTCS (POPMUPOBAHUE Y O0YyUAIONTUXCS OMPEACICHHOTO
OOII (1. 5 O6meit xapakrepuctuku OOII) cocTaBa KOMIETEHITMI JIs1 TOATOTOBKU K MPOQeccuo-
HAJIBHOW JI€SITEbHOCTH.

CocTaBJsiiomye pe3yIbTaTOB 00yYeHHUsI

Kox koMmeTeHmu HaumeHnoBanue koMneTeHIIMH
Kon HaunmeHoBanue

Biageer MeTonaMu ornpeeNieHus ONITHMAaIbHBIX
OIIK(Y)-2.B23 | TeXHOJOTHIECKHUX PEKUMOB paboTHI 000pyIOBa-
HUS

CIIOCOOHOCTBIO M TOTOBHOCTBIO
HCIIOIB30BaTh OCHOBHEIE 3aKO-

HBI €CTECTBCHHOHAYYHBIX JIHC-
LUIUTAH B PO eCCHOHATBHON
OIIK(Y)-2 | nesTenbHOCTH, IPUMEHATH Me-

YMeeT onpenesiaTh XapakTep ABIKCHUS )KUIKO-
OIIK(Y)-2.Y24 | creii 1 Ta30B; XapaKTEPUCTUKHU IIPOLIECCOB TETLIO-
U Maccolepeayn; pacCUUTHIBATh [TapaMeTphI

TOJIBI MATEMAaTHYECKOTO aHaJIH-
3a ¥ MOJICTIMPOBAHUS, TEOPETH-
YECKOI0 ¥ HKCIEPUMEHTAIBHOTO OIIK(VY)-2.324

3HaeT OCHOBBI TCOPUHU MIEPCHOCA UMITYJIbCA, TCII-
JIa 1 MacCcChbl; TCOPUM TEILJIO- U MaCCOIICpeIavn,
THUIIOBBIC IPOLICCCHI, allnnapaTbl U METOAbI UX pac-

UCCIIEeJOBaHMsA
yera
TK(Y)-11.B3 Bnageer HaBbIKaMu HPOEKTHPOBAHUA pocTei-
TOTOBHOCTBIO HCIIOJIb30BaTh MIMX allapaToB XUMUYECKOH NPOMBIIIJICHHOCTH
COBpEeMeHHbIE HH(OPMAIHOH- YMeeT aHaTU3UPOBATh TEXHUUECKYIO JOKYMEH-
TK(Y)-11 HBIE TEXHONIOTHH B CBOEH IIpO- IK(Y)-11.Y3 TaIlUI0, BEIOUPATh anmnapaTypy sl KOHKPETHOTO
(eccuoHanbHON 00J1aCTH, B TOM —XHMUKO-TEXHOJOTMYECKOr0 mpolecca
yuce 0a3bl JaHHBIX U TAKETHI 3HaeT PU3UKO-XMMHUYECKHE 3aKOHBI IPOTEKAHUS
MPUKIAIHBIX IPOrpaMM MK(VY)-11.33 MIPOIIECCOB B anmapaTax OMOTEXHOJIOTHYECKUX
MIPOU3BOJICTB

2. MecTo aucuuninnbl B cTpykrype OOITL

JlucuuIuinHa OTHOCUTCS K BapuaTuBHOW uyacTu bioka 1 ydeOGHOro rmiana oOpa3oBaTesibHON
IIPOTrPaMMBI.

3. [lnanupyembie pe3yJibTAThI 00y4eHUS MO JUCHHUILINHE

[Tocne ycrientHOro 0OCBOCHMSI JUCIUILIMHBI OyayT chOpMHUpPOBaHBI PE3yIbTaThl O0yUEHUS:

ILnanupyemble pe3yJibTaThl 00y4eHHs 110 JUCIHILINHE Komneren-

Kopn HaunmeHoBanue U

P/ 1 | Bnaners 0a30BbIMHM 3HAHUAMH B 00NACTH MMAPABIMKH, IEPEHOCA TEIIA, MacChl U UMITYJIbCa, OIIK(Y)-2
(PM3UKO-XMMUYECKUMH OCHOBAaMHM MPOIIECCOB, NMPOXO/SIIMX B anmaparax OHMOTEXHOJOTHYe- NK(Y)-11
CKUX IIPOU3BOJCTB

PJI 2 | IlpumenATs 3HAHKS 3aKOHOB I'MAPABJIMKH, IEPEHOCA TEMIIA, MAcChl, UMITYJIbCA, METONOB pac- OIIK(Y)-2
yeTa JUIA PElleHMs 3a/a4 pacueTa M aHalu3a allapaToB M NPOXOAAIIMX B HHUX HPOLECCOB HK(Y)-11
OHOTEXHOJIOTHYECKHUX MMPOU3BOCTB.

PJ] 3 | HUcnone3oBaTe uH(GOPMAIIMOHHBIE TEXHOJIOIHH, CIEHHUATM3IPOBAHHOE IPOrPAMMHOE O0ecIIe- MK(Y)-11
YEeHUE B MPOEKTHON M KOHCTPYKTOPCKOM JeSITETbHOCTH.

PJ1 4 | Bnagets HEOOXOMMMBIMU HABBIKAMM JJIl CAMOCTOSATENLHOH paboThl B 00JAaCTH IIPOEKTUPO- MK(Y)-11
BaHUs ammaparoB OMOTEXHOJIOTHYECKHX IPOU3BOJACTB. YMETh HECTH OTBETCTBEHHOCTH 3a
CBOIO paboTy.

OL[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arTeCTaluu NpcACTaBJICHBI B
KaJICHIapHOM pefITPIHF-HJIaHe JUCIMITIIMHBI.




4. CTpyKTypa U coliepkaHue IUCUUILTHHBI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Paznebl AMCHUMIIMHBI Dopmupyemblii Buas! yueoHoii resiTeIbHOCTH O0nem Bpe-
pe3yJjbTaTt MEHH, Y.

00yueHus no

JUCHHUIIIHHE
Paznen 1. P11 Jlexnun 2
XuMuyeckue U OMOXMMHUYECKUE pe- P13 [TpakTuueckue 3aHATH 2
aKTOPbI P14 JTaGopaTopHbIe 3aHATHS 0
CamocrosiTenpHas padoTta 10
Paznen 2. BemmapuBanue P11 Jlexkmun 4
P2 [TpakTHyeckue 3aHsATHS 6
PJl 4 JIaGopaTopHbIE 3aHATHS 10
CamocTtosTenpHas pabora 20
Pazgen 3. MaccooOMeHHbIE MpoIiec- P11 Jlexkmun 10
Chl U aIlaparbl PI 2 IIpakTHueckue 3aHATHS 8
P/ 3 JlabopaTopHbIE 3aHATHUS 6
CamocTtosTenbpHas pabora 30

Conep:xaHue pa3iesioB JUCHUTIIHHBI:

Pa3nen 1. Xumnueckne 1 0MOXUMHUYECKHE PEAKTOPBI.

Mopenu peakTopoB HMI€aJbHOTO BBITECHEHUS W UAcalbHOro cMmemieHus. Konctpykuuun Xumuye-
CKUX B OMOXMMHYECKHX PEaKTOPOB

TeMmbl JIeKIHN:
1. Mopenu peakTOpOB HAEAIHLHOTO BBITECHEHUS U HJEANBHOrO cMemleHus. KoHCTpyKIuu
XUMHYECKHX U OMOXUMUYICCKUX PEaKTOPOB

Pa3nen 2. BoimapuBanue

BrimapuBanne. MarepuaibHbIi U TEIUIOBOM OajlaHC BBITIAPHBIX amnmapaToB. Pacuér mporiecca term-
JIOIIepelauu B BBIIAPHBIX amnmnaparax. TernoBoi pacué€r BeIIapHBIX YCTaHOBOK.

TeMbl JeKIHH:

1. MarepuanbHblil U TEMJIOBOW OallaHC BBIAPHBIX anapaTos;

2. Pacuér mpouecca Teruonepesayy B BHIMAPHBIX anmnapaTax. TernoBoi pacdyér BhIMAPHBIX
YCTaHOBOK.

Ha3zBanus ja6opaTopHbIX padoT:
1. HcnbITaHue BHIIAPHOTO ammaparta,
2. UcnriTanue BBIITAPHOTO arrmapara 3JICKTPOJHOI0 TUIla C IPAMBIM 3JICKTPOHArpeBOM

Paznen 3. MaccooOMeHHBbIe poLecchl U aNNapaThl

Cratuka nporeccoB MacconepeHoca. Kunernka nporeccoB maccornepenoca. Macconepenaya. Oc-
HOBBI pacyera MacCOOOMEHHbIX ammnapartoB. AGcopOrus. [leperonka u pextudukanus. Kuakoct-
Has skcTpakuusa. Ancop6uus. Monnsiit oomen. Kpucramnuzanusa. Cymka. MeMOpaHHbBIE TPOLIECCHI
paszaeseHus.

TeMbl JIeKLUM:
1. Knaccudukamnus maccooOMeHHBIX mporeccoB. Ctatuka mpoieccoB. MexdaszHoe paBHO-



Becue. MarepuasbHble OanaHCchl M TUHUM pabounX KOHLEHTpaui (a3. J(BHxKyIIHe CHIBL.

2. Kunetnka MaccOOOMEHHBIX MPOIECCOB: MOJICKYJIApHas U KOHBeKTHBHas nuddysuu. I1o-
nobre MaccOOOMEHHBIX MpoleccoB. MaccooTaada u macconepenava. Yucina U BBICOTHI
enuHul] nepeHoca. TeopeTuueckass M JEHCTBUTENbHAs CTYNEHb M3MEHEHUs KOHILIEHTpa-
1005078

3. MaccoobmenHsble anmnaparbl. OCHOBHbBIE THUIIBI M METO/bI pacyéra reoMeTpUYECKUX pas-
MEpOB.

4. Tleperonka u pektudukanus. GU3NKO-XMMUYECKHE OCHOBBI U BHJIbI IIponieccoB. OCHOBBI
TEXHOJIOIMYecKOoro pacuéra. OCHOBHbIE METOJbl TEXHOJIOIMUECKOIO pacuéra MpOoLECCOB
pexTudukanuu. JKuaKocTHas 3KCTpaKLysL.

5. Cymka B mporeccax XMMHUYECKON TexHosiornu. CTratuka M KUHETHKa Ipouecca. Jua-
rpaMMa COCTOSIHMS BJIQ)KHOT'O BO3JyXa U e€ IPUMEHEHHUE NpH pacuére cymmiok. Marepu-
AJIbHBIA U TEIJIOBOM pacy€T mpouecca Cylkyu. TUIIOBbIE KOHCTPYKIUU CYIIHIIOK.

TeMbl NpaKTHYECKUX 3aHATHIA:

CriocoObI BRIpOKEHHH KOHIIEHTpamuil. Pacuér n mocTpoeHne TMHUI paBHOBECHS.
Pacuér mpomeccoB gusndeckoii abcopOIHH.

Pacuér nmportieccoB mpocToit NeperoHk U PeKTUPUKAILIUY.

KonTpomnpHas padoTa mo pacy€éry nporeccoB adbcopOonmu U peKTUGUKALINH.
[TapameTpsl U AMarpaMma COCTOSIHUS BIQXKHOTO BO3yXa.

Pacuér npoiieccoB KOHBEKTUBHOM CYIIKH BJIAXKHBIX MaT€PUAIIOB

ogakrwdE

Ha3zBanus ja6opaTopHbIX padoT:
1. HcnbiTanue 1a00paTopHON PeKTH()UKAIMOHHOM KOJIOHHBI
2. V3ydeHue KMHETUKHU CYIIKH

TemaTnka KypCOBBIX IIPOEKTOB
1. TexHonoruueckuil MpoeKT TenI000MEHHbIX alapaToB
2. TexHOIOTUYECKUH MPOEKT PEKTH(PUKAIMOHHON KOJIOHHBHI.

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB MPU U3YYEHUH JUCLMILIUHBI (MOIYJIs) MIPeayCcMOTpeHa

B CJICAYIOIINX BUAAX U (bopMax:

Pabora ¢ nekuMoHHBIM MaTepHalioM, IOUCK U 0030p JINTEPATypPhl U INEKTPOHHBIX UCTOYHHU-
KOB MH(OpMalMK N0 HHAUBUAYAIBHO 33JaHHOM IpobemMe Kypca;

PaboTa B 37€KTpPOHHOM Kypce (M3y4eHHE TEOPETHYECKOro MarepHasa, BBIIOJIHEHUE MHIU-
BUJYQJIbHBIX 33/1aHUI U KOHTPOJIMPYIOLINX MEPOTIPUATHH U JIp.);

N3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[Touck, aHanu3, CTPYKTYpUPOBAHUE U MTPE3EHTALMsT MHPOPMALIUY;

BeinonHenne 1oMaliHUX 33JaHuM, pacueTHO-Tpapuueckux padoT U JOMAIIHUX KOHTPOJIb-
HBIX paboT;

[ToaroToBka k 1ab0paTOpHBIM pabOTaM, K MPAKTUIECKUM U CEMUHAPCKUM 3aHATUSIM;
BrinosiHeHNE KypCOBOTO MPOEKTA;

AHanu3 Hay4YHbIX MyOJMKALUNA MO 3apaHee OIpe/Ie]IeHHON PernoiaBaTeieM TeEME;
HO}IFOTOBK& K OLICHUBAIOIIUM MCPOIPUATHAM.

6. YueOHO-MeTOAMUECKOE M HH(POPMAIIMOHHOE 00ecnedeHne THCITUTITHHBI

6.1. YueOHO-MeTOaAM4YecKoe o0ecnedyeHue



OcHoBHas IMTEpaTypa:

1. OGopynoBaHue OHOTEXHOJOTHUECKUX IMPOMU3BOJICTB : y4eOHOE TMMOcoOHMe /s By30B /

2.

3.

4.

2.

3.

N. A. EBgokumoB [u ap.] ; nox pegakuuedn U. A. EBnokumoBa. — MockBa : M3narenbcTBo
HOpaiit, 2020. — 206 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-12433-0. — Texkcr
: anekTponHsbli / DBC Opaiir [caiir]. — URL.: https://urait.ru/bcode/447483 (mata oGpa-
mienust: 26.06.2020). — Pexxum goctyma: it aBTOPH3. MMOJIb30BATEICH.

[Tpomecchl u anmaparbl XUMHAYECKON TexHOoruu. OOl Kypc : y4eOHHK : B 2 kHUTax / B.
I'. Aitnmreitn, M. K. 3axapos, I'. A. HocoB [u ap.] ; nox penakiueit B. I'. Altnmreitna. —
8-e u3n., crep. — Cankr-IlerepOypr : Jlanp, [0. r.]. — Knura 1 : Kaura 1 — 2019. — 916
c. — ISBN 978-5-8114-2975-2. — Tekcr: oieKkTpoHHBI // JlaHb : 3JEKTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/111193 (mata obGparieHus:
18.06.2019). — Pexum qocTyma: s aBTOPHU3. MOJIb30BATENICH.

[Tpomecchl u anmaparbl XUMHAYECKON TexHOoruu. OO0muil Kypc : y4eOHuK : B 2 kHUTax / B.
I'. Aitnmreitn, M. K. 3axapos, I'. A. HocoB [u ap.] ; nox penakmueit B. I'. Altnmreitna. —
8-e uzn., crep. — Cankr-IlerepOypr : Jlanp, [0. r.]. — Knura 2 : Kaura 2 — 2019. — 876
c. — ISBN 978-5-8114-2975-2. — Tekcr: onexkTpoHHbI // JlaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/111194 (mata obGparieHus:
18.06.2019). — Pesxum pocTyna: AJisi aBTOPH3. MOJIb30BaTEICH.

bapanos, /I. A. IIpoueccsl u anmnapatbl XUMUYECKOM TEXHOJOTUH : yuebHoe nocobdue / [1. A.
bapanoB. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2020. — 408 c. — ISBN 978-5-
8114-4984-2. — TekcT : 3neKkTpoHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTEUHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/130186 (mara oGpamienus: 26.06.2020). — Pexum m0-
CTyIa: AJis1 aBTOPU3. MOJIb30BATENCH.

JlonoJIHMTeJILHAS JIMTEPATypa:
1. Jlykmanosa, A. JI. Ilponeccsl u anmnaparbl XuMudeckoi TexHonoruu. IIpumeps! u 3agaun :

yuebnoe nocooue / A. JI. Jlykmanosa. — Cankr-IlerepOypr : Jlans, 2020. — 64 c. — ISBN
978-5-8114-4272-0. — Tekct : 31eKTpOHHBIH // JlaHb : AIIEKTPOHHO-OMOIMOTEYHAsT CHUCTe-
ma. — URL.: https://e.lanbook.com/book/133888 (nata obparenus: 26.06.2020). — Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIb30BATEIEH.

[TaBnoB, Koncrantun ®eodanosuu. [Ipumeps! 1 3a1auu Mo Kypcy MPOIECCOB U anmnaparoB
XUMHUYECKON TEXHOJOTUH : yueOHoe nmocooue aisi By3oB / K. ®. [1aBnos, I1. I'. Pomankos,
A. A. HockoB. — 10-e u3a., nepepab. u A0M.. —peNpUHTHOE U3aHue. — MockBa: AJbsHC,
2013. — 576 c.: mwin.. — bubmumorp.: ¢. 502-509.. — ISBN 978-5-91872-031-8.

CucTeMHBI aHaIM3 MPOLIECCOB U aNNapaToB XMMUYECKON TEXHOJIOIHUH : yueOHoe nmocodue /
2. . Banumna, E. C. Yepnsakona, H. C. benunckas, E. H. UBamkuna. — Tomck : TITY,
2017. — 115 c. — ISBN 978-5-4387-0787-5. — TekcT : 21eKTpoHHbIH // JlaHb : 37E€KTPOH-
Ho-OnbmoTeunas cuctema. — URL: https://e.lanbook.com/book/106767 (nata oOpamieHus:
16.06.2018). — Pesxum gocTyma: 11 aBTOPH3. MOTb30BaTEEH.

6.2. UudopmanmonHoe odecneyeHue

Internet-pecypcsl (B T.u. B cpene LMS MOODLE u np. obpa3oBarenbHble U OMOIMOTEUHBIE

pecypcehl):

1. 3J’IeKTpOHHBII71 KypC ((MaCCOO6MCHHBIe nmpoueccoel B XUMHUYECKOU TEXHOIOTUN))
http://stud.Ims.tpu.ru/course/view.php?id=1126

2. 3J’IeKTpOHHBII71 KypcC «FI/IIIpOMCXElHI/IquKI/IC " TCIUIOBBIC MMPOUCCCHI B XUMHUYECKOH TEXHO-
gorun» http://stud.Ims.tpu.ru/course/view.php?id=1874

3. TIpodeccuonanpubie 0a3bl JaHHBIX U HH)OPMAITMOHHO-CIIPABOYHBIE CUCTEMBI JTOCTYITHBI

o ceeuike: https://www.lib.tpu.ru/html/irs-and-pdb.



https://urait.ru/bcode/447483
https://e.lanbook.com/book/111193
https://e.lanbook.com/book/111194
https://e.lanbook.com/book/130186
https://e.lanbook.com/book/133888
https://e.lanbook.com/book/106767
http://stud.lms.tpu.ru/course/view.php?id=1126
http://stud.lms.tpu.ru/course/view.php?id=1874
https://www.lib.tpu.ru/html/irs-and-pdb

JIuneH3nOHHOE MporpaMMHOe obecriedeHne (B coorBeTcTBu ¢ IlepeuHemM JIMIEH3MOHHOTO
nporpamMmHoro ooecnedenus TIIY):

7-Zip;

Adobe Acrobat Reader DC,;

Adobe Flash Player;

Cisco Webex Meetings;

Design Science MathType 6.9 Lite;
Google Chrome;

Microsoft Office 2007 Standard Russian Academic;
Mozilla Firefox ESR;

. Tracker Software PDF-XChange Viewer;
10. WinDjView;

11. Zoom Zoom

CoNoO~wWNE

7. Oco0ble TpeOGOBaHHUS K MAaTEPHATbHO-TEXHUYECKOMY 00ecTedeHUI0 T CIUTITTHHbI

B ydebGHOM mporecce ncnosab3yercs cieayrollee 1abopaTopHoe 000pyIoBaHUE Ul MpaK-
TUYECKUX U 1a00paTOPHBIX 3aHATUM:

Ne HaumeHoBaHue crielHAJbHBIX MOMeIIeHU | HaumeHoBaHue 000pya0BaHUs

1. Ay,I[I/IT opHs 1JId IPOBEACHUA [locxa ayauTopHas IMoOBOpOTHAA - 1 H_IT.;KOMHJ'IGKT
yueOHBIX 3aHATUI BCEX TUIIOB, y4eOHO Mebenu Ha 28 1mocaqouHbIX MECT;
KypCOBOT'O IIPOCKTUPOBAHUA, KOMHLIOTep -1 mIT., HpOCKTOp -1 mr.

KOHCYJIbTALIUH, TEKYILErO
KOHTPOJI U TPOMEKYTOUHOM
aTTecTanuu

634034, ToMmckast 001aCTh, T.
Towmck, Jlennna npocrnekr, 1. 43a,

105

2. Aynutopus Uil IPOBEICHUS JlaGoparopuslii creny "I uapaBnuueckue
y4eOHBIX 3aHATHI BCEX THIIOB, ucnsiTanud” - 1 wr.; Hentpudyra PC-6 - 1 mt.;
KYPCOBOT'O MPOEKTUPOBAHHS, Jlaboparopuslii creny "TermooOMeHHUK" - 1 mT.
KOHCYJIbTAllH, TEKYILErO Kommext yue6HOI Mebenu Ha 22 mocaouHbIX
KOHTPOJISI U TPOMEKYTOUHOM MECT;
atTecranuu (yueOHas
nmabopaTopus)

634034, Tomckas 001acThb, T.

Towmck, JlennHa npocrnekr, 1. 43a,
003




PaGouas mporpamMma cocTaBiieHa Ha OcHOBe OOmiel XapakTepuCTHKH 00pa30BaTeIbHOM
nporpammbl o HampasieHuto 19.03.01 buorexnonorus/ OIIIl buorexnonmorus/ cnenuanu3anus
Buorexuomnorus (mpuema 2018 r., ounast popma o6ydeHus).

Pazpabotunk(u):
JlomkHOCTH Toanuce DUO
Jlouent HOIL] H.M. Kuxuepa ‘ %r; i ®ponosa U.B.
7 F §

[Iporpamma onoOpeHna Ha 3aceganuu Hayuno-oOpazoBarensHoro nentpa H.M. Kuwxnepa UITTHIIT
oT «18» utonst 2018 r. Ne 8/1).

3aBenyromuii kadeapoit — pyKOBOIUTEIb
HOII H.M. Kmxnepa (Ha npaBax xadeapsl) 7 4 .
/ /Z./ 4(7’("7

J.X.H, TOLEHT /KpacHokytckas E.A./

4

/HOD,HI/ICL




JIncer usmMeHenuii padoyeii nporpaMMbl IHCHUTIHHBI

YueOHblii rox

CopepixaHue /M3MeHeHHE

O0cy:x1eHo Ha 3aceaa-
aun HOL H,M. Kuok-
Hepa (MPOoTOKO.JI)

2019/2020 |1  OOHOBIIEHO MPOrpaMMHOE 00eCIICUeHUE oT 26 uroHsd
yueOHplii | 2  OGHOBIICH COCTaB NPO(ECCHOHANBHBIX 0a3 JaHHbIX U UH- 2019 1. No 4
roj (hopMaIMOHHO-CITPABOYHBIX CUCTEM
3 OOHOBIEH CIHMCOK JIUTEPATYPHI, B TOM uuciie cchiiok IbC
2020/2021 | 1 HMsmenensl popmbl gokymentoB OOII B coorserctBun ¢ | ot 01 ceHTsOps
yueOHBbIiH npuka3zoMm TITY or 06.05.2020 r. Ne 127-7/06 «O06 yTtBep- | 2020 1. No 5/1
roj xxaernd popM gokymerToB OOIDy.
2 OOHOBJIEHO MPOrpaMMHOE 00eCIIeYCHHE
3 OOHOBJEH cocTaB MPOpeCcCHOHANBHBIX 0a3 JTaHHBIX U WH-
(hopMaImOHHO-CITPABOYHBIX CUCTEM
4 OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM UHrcie cChiIok DbC




