MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

DUBHKO-TEXHUYECKUHA PaKyITbTET

YTBEPXEHO:
Jexan
IO.H. Prokux

Paboyas mporpamma AMCHUTUTMHEI
XHMHKO-TE€XHOJIOTHYECKHE CHCTEMbI
110 HAlIPpaBJICHUTO MOATOTOBKHU
15.03.06 MexaTponuka 1 po0OTOTEXHUKA

Hanpasnennocts (mpoduib) MoAroTOBKH:
IIpompblnIeHHAS U cHleNUAJbHAsA POOOTOTEXHUKA

®dopma 00yueHus
Ounas

KBanmuduxarnms
HNuxeHep, MHKeHEP-PaA3PA0OTUUK

I'on mpuema
2023

COI'JTACOBAHO:
PykoBonurens OITIOII
I'.P. lIparep

[Ipencenarens YMK
B.A. Cxpunssk

Tomck — 2023



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

OIIK-5 CmocobeH y4HTBIBATH COBPEMEHHBIE TCHACHIIMM Pa3BUTHUS TEXHHUKH |
TEXHOJIOTHH B CBOEH MPO(eCcCHOHATIHLHOMN IeATENIbHOCTH;

I[IK-1 CnocoOHOCTH  COCTAaBIATH MaTEMaTHYECKHE MOJETHW  MEXaTPOHHBIX |
POOOTOTEXHHYECKUX CHUCTEM, UX IMOACHCTEM M OTIEIBbHBIX JJIEMEHTOB M MOJIYJICH, BKIIOYAS
UH(OPMALlMOHHBIE,  DJIEKTPOMEXaHUYECKHE, TUIPAaBIMYECKUE,  DIEKTPOTHAPABINYECKHE,
AJIEKTPOHHBIE YCTPONCTBA U CPEICTBA BHIUUCIUTEIBHON TEXHUKHU.

PesynpTaTamMyu 0CBOEHUS IUCLUIUIMHBI SIBISIOTCS CIEIYIOIINE WHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POOIIK-5.1 3naer MeToAMKY y4eTa COBPEMEHHBIX TEHICHUMI pPa3BUTHS TEXHUKH U
TEXHOJIOTHI B CBOEH Npo(decCHOHaTBLHON ACATEIHHOCTH

POOIIK-5.2 VYmeer yuuThiBaThb COBPEMEHHBIE TEHACHLUU pa3BUTHS TEXHUKH U
TEXHOJIOTHI B CBOEH NpodecCHOHaTBLHON ACATEIHPHOCTH

POIIK 1.1 3Haer OCHOBHBIE 3aKOHBI, ONMHCHIBAOIIUME  (PYHKIIMOHUPOBAHHE
IPOEKTHPYEMBIX OOBEKTOB.

2.3aaa4m 0CBOCHUA JUCHHUIIMHBI

— OCBOHTbD (H3MKO-MATEMATHIECKHIE OCHOBBI XUMHKO-TEXHOJIOTHYeCKHX cucteM (XTC).

— OCBOWTH THUIIOBBIE CHUCTEMBbl AaBTOMATHYECKOTO YIPABICHUS B XUMHUUYECKOU
MPOMBIILIEHHOCTH.

— HayuuTbcs NpUMEHSATH METOJAbI M CPEACTBA JUArHOCTUKUM M KOHTPOJS OCHOBHBIX
TEXHOJIOTHYECKUX MTapAMETPOB.

— Hayuutbcs dpopmynupoBars Mmatemarndeckue Monenu ynpasiaeHus X TC.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

JucuumimHa otHocuTes K biioky 1 «/lucuuruinael (Moynnn).
JluciuniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTeNbHOM MpOTrpaMMbl, (HOpMHUPYyEeMOi
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTAUMM O JUCHHUILIIIMHE

Bocemoii cemectp, 3auer

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JUisi  yCHemHoro OCBOGHHSI JUCHMIUIMHBI TpeOYIOTCS pe3ysibTaThl OOY4YeHHS IO
CIECOYIOIIMM JIUCUUIUIMHAM: TEeXHOJOrus aBTOMAaTU3MPOBAHHOIO MAaUIMHOCTPOEHUS U
npubopocTpoeHus. Teopus MexaHM3MOB M MamuH. Takke Ui OCBOEHUS JUCLHUIUIMHBI
TpeOYIOTCsl 3HAHUSI B ONPENIEIEHHBIX pa3zesaX MaTeMaTHUKH, MEXaHUKU, TEPMOJAUHAMUKHY.

6. SI3bIk peanu3zanun

Pycckuii

7. O0BbeM TUCHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-JIeKIuu: 26 u.
-IIPaKTUYECKUE 3aHIATHS: 28 4.
B TOM YHCJIE IPAKTHYECKAs TOATOTOBKA: 28 u.
O0BeM caMOoCTOATEITLHON PabOTHI CTYCHTA ONPEEIICH YICOHBIM TIJIAHOM.



8. Conepxxanue IMCHUIJIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. OcHOBHBIEC IPUHIUIIBI (PU3UYECKOTO H MATEMATHIECKOTO MOICTHPOBAHUS

Brenenne B kypc. Llenmu u 3amaum kypca. Pojap SKCEepuMEHTaIbHBIX HMCCIIEIOBAaHUN B
co3manuu u otpadotrke XTC. [lonstue gusznyeckoir u MaremaTudecko monenu. [loHsTHE O
(bu3nYeCcKOM MOJETUPOBAHNH, €TO OCHOBHBIE ATAllbl, IPEUMYIIECTBA U HepocTaTKu. [loHsATHE O
MaTEeMaTUYeCKOM MOJENUpoBaHUM. [IpUHLIUNBI U MOAXOABl K MOCTPOCHHUIO MAaTEMaTUYECKOH
Moaenu. Hepapxus ypoBHEH MaTeMaThuecKux Mojenel. [loHsATHe O YHMCIEHHBIX METOJax
penieHus 3a1ad MaTeMaTuieckoi pusuku. Moenu TeueHus CIUIONTHBIX Cpel MPUMEHUTEIHHO K
nHeBMO— U ruaponpuoaam X TC. I'mapaBindeckuil moaxo. TedeHus uaeanbHOro CKMMaeMOro
raza (ypaBHeHus Oinepa). JlamuHapubele Bsi3kue TeueHus (ypaBHeHuss HaBbe—CToOKca).
TypOynentnole TeueHus (ypaBHeHus Peinonpnaca). [lpuOmmkeHne TOTpaHUYHOTO —CIIOS
(ypaBuenus [lpanatis). [lonxompl K MOAETMPOBAHUIO MHOTO(A3HBIX TEUEHUH M TEUEHUH C
XUMHYECKUMHU peakiusiMu. CBA3b GU3NYECKOT0 U MAaTEMATHUYECKOr0 MOJICTTHPOBAHUSI.

Tewma 2. OcHOBBI TeOpUHU MOAOOUS U aHATN3a Pa3MEPHOCTEH

OcHoBHbIE TIpaBWIIa MoJenupoBanus. TpeTes TeopeMa moaodus (teopema KupnuueBa—
['yxmana). [lonstue o KpuTepusix moao0us, X pojb B UCCIEAOBAHUN (HU3MUECKUX IPOIECCOB.
[lonoOue sBrneHnit m cuctem. Meron aHanmm3a pazmepHocTedl. OCHOBHBIE U TNPOU3BOIHBIC
eIUHUIl W3MEPCHHWH, CHUCTEMa eIWHUIl Hu3MepeHuid. Pa3smepHOCTh (GU3NYECKUX BEIUYHH,
OpUHIUN KoBapuaHTHOCTU. [I-Teopema (Teopema bakunrema—®enepmana). Onpexpensiomue u
onpezenseMble Kputepuu mnoaoOus. I[Ipumepbl HCMONB30BaHMUS KpPUTEpUEB MOA00US MpU
pelIeHnH KOHKPETHBIX 3a1ad (KoJeOaHus MaTeMaTHYeCKOro MasTHHKA, 3a7ada 00 aTOMHOM
B3pPBIBE). AJTOPUTMBI TIOJIYYCHHUSI KpUTEepueB moaoous. Anredpandeckuit meroa Pames. Meton
aHanmza nuddepeHanbHbIX ypaBHeHUH. [IoHsATHE 0 KpUTEpUAIBHBIX ypaBHEHUsX. OCHOBHBIC
KPUTEPUU MT0100US TPH UCCIIETOBAHUU CHCTEM.

Tewma 3. Kpurepuu nogoous
AJNTOpUTMBI TONYy4YeHUs KpurepueB mono0usi. OCHOBHbIE KpUTEPUU TMOAOOHS MpH
MOJICITUPOBAHIH XHMHUKO-TEXHOJIOTUICCKHX CHCTEM.

Tema 4. XUMHKO-TEXHOJIOTHYECKUE CHCTEMBI KaK OOBEKTHI YIIPABICHHS

XHUMHYECKOE NPOU3BOJACTBO Kak cioxHas cucrema. Crpykrypa XTC. CxeMbl XMMHUKO-
TEXHOJIOTMYECKUX mpoueccoB. (CxemMa ¢  oTkpbiTod nenbro. [luknnueckas — cxema.
KombunupoBanusie cxembl. Crioco0s! n3odpaxenus cxeM XTC. @ynkunonanbHast cxema XTC.
Texnonornueckas cxema XTC. CrpykrypHas cxema XTC. Omneparophas cxema XTC.
Texnonornueckue cBsa3u. llocnenoBarenpHass TexHoOrMYeckass cBs3b. llocienoBarenbHO-
oOBoAHasi TexHoJorumyeckas cBs3b. llapamienbHas TexHosornyeckass cBsi3b. (OOparHas
TEXHOJIOTMYecKasi  CBsi3b.  llepekpecTHas  TEXHOJOTMYECKas CBA3b. MaremaTudeckoe
MOJICJINPOBAHNE XUMHUKO-TEXHOJOTHUECKUX IPOIECCOB. DJIEMEHTHI MOJHOM MaTeMaTU4YECKOH
MOJIeJId TUIOBOTrO mporecca. OnepaTopbl Kak OCHOBAa IMOCTPOCHUSI MATEMAaTUYECKOW MOJAENU
THIIOBBIX MPOLECCOB.

Tema 5. XuMH4eckue peakTopbl

OcHoBHble TpeOoBaHUS K peakTopam. [Ipou3BOIUTENEHOCT 1 WHTEHCHUBHOCTh Pa0OTHI.
CeNeKTUBHOCTh TMpolecca. DHEPreTU4YecKre 3arparbl. MaTeMarthdeckass MOJENb peakTopa.
YpaBHeHusT MaTepuaapbHOro OanmaHca. YpaBHEHHE TeIioBoro Oamanca. Mopaenu wuealbHBIX
peaktopoB. PeakTop maeanbHoro BeitecHeHus1 (PVIB). Peaktop maeansnoro cmemenus (PUC).
Huddysuonnsie monenu. Sueeunas monenb. KomOuHuMpoBaHHBIE Mojenu. TemmepaTypHBbIi
PEXKUM peaKTopa.

Tema 6. MaTtemaTuyeckue MOJEIN PEAKTOPOB UICATTBHOTO CMEILICHUS



OCHOBHBIE NOHATUS XMMHYECKOM KHMHETHKH. YPAaBHCHHMS HM30TEPMHUYECKHX PEaKTOPOB
uaeanpHoro cmemenus. Mzorepmuueckue PUC HenpepwiBHOro neiictBus. Peakuus Ttuma
2X — Y. OOparumas peakumss Ttuna 2X [ Y. Peakums tuna X+ Y — M. VYpaBHeHus

HEU30TEPMUUYECKUX PEAKTOPOB MICATBHOTO CMEIICHHs. PeakTopbl MepHOIUYECKOro JAEHCTBUS.
PeakTopsl mosyHEnpepbIBHOTO NE€UCTBUSI. PeakTopbl HempephBHOTO AeicTBHs. Peakuus Ttumna
nX — Y. Peakuus tuna X + Y — M. YpouieHHble MaTeMaTUYECKUE MOJEIN PEAKTOPOB.

Tema 7. YCTONYMBOCTh JTUMHAMHYECKUX CUCTEM

OcHOBHbIE TOHATUS 00 YCTOWYMBOCTH AMHAMUYECKUX cUCTeM. KauecTBEHHBIE METOIbI
uccnenoBanus auddepeHunanbHelx  ypaBHeHMHA. Pa3zoBoe mpocTpaHcTBO. IlepBbIii MeTox
JlsrynoBa (ycTroumBOCTH B MayioM). [lojlo’keHHST paBHOBECHS JAMHAMHUYECKHUX CHCTEM.
W30KkauHBI ¥ UHTErpajibHbIE KPUBbIE. THUIBI U YCTOMYMBOCTH IOJIOKEHUSI PABHOBECHUSI CHUCTEM
BTOpOTo mopsiaka (y3en, Pokyc, ceayio, EHTP).

Tema 8. CrarmoHapHbIE€ COCTOSIHUSI 1 YCTOMYUBOCTh XUMHUUECKUX PEAKTOPOB

OcHOBHBIE C€HOCOOBI HCCIEIOBAHUS CTAI[MOHAPHBIX COCTOSHUM peakTopoB. MeTon
[JIaBHBIX M30KIMH. MeToa TemoBeIX Juarpamm. budypkamnuonnas nuarpamma. Yucio
CTallMOHAPHBIX COCTOsIHUM peakTopa. Munekcel [lyankape. [IpuHIMI HEUETHOCTH.

Tema 9. YcTOMUNBOCTH U30TEPMUUECKUX PEAKTOPOB
Peaknus tuma X — Y. Peakmus tuma 2X — Y. OOpatumas peakmus tuma 2X [ Y.

Peakuus tnna X+ Y — M. VYCTONYMBOCTH HEU3O0TEPMUUYECKUX PEAKTOPOB HJICAIBHOIO
cMelieHusl. PeakTop mepuoanyeckoro IeWcTBUsA. PeakTopbl MOTyNEepUOAMYECKOrO JIEHCTBHS.
Peaktop HempepbiBHOTO aAelicTBUd. Peakuys HyneBoro mopsiika. DHAOTEPMUYECKUE PEAKIIUHU.
Y CTONYMBOCTh XUMHUKO-TEXHOJIOTMYECKUX CUCTEM B LIEJIOM.

Tema 10. ABTOMATHU3UPOBAHHBIE CHUCTEMBbI YINPABJICHUS XHUMHKO-TEXHOJIOTHUYECKUMH
npoueccamu

Crpyktypa aBTOMAaTU3UPOBAHHOMN CHCTEMBI YIIPaBJICHUS. Knaccudukamms
aBTOMATH3UPOBAHHBIX cuUcTeM ymnpasieHus. Bxomnas uHdpopmauus ACY XTII. OcHoBHbIe
kimaccel  ACY XTII.  OObIKHOBEHHBIE  aBTOMATHU3MPOBAHHBIE  CHUCTEMBI  YIPABIICHUS.
PazomknyThIe cxembl ACY. 3amkuyThie cxembl ACY. Crabunmmsupyromas 3amkayTas ACY.
3aMKHyTasi CHUCTeMa C TpOrpaMMHBIM peryiaupoBanveM. Crensmias 3amkHyTas ACY.
CamonacTtpauBaroniecs ABTOMATU3UPOBAHHbBIC CUCTEMBI yIpaBJeHUsI. Cucremsl
JKCTpeMalbHOTO ympaBiieHus. CHCTEMBl C CaMOHACTPAMBAIOUIMMUCS KOPPEKTHUPYIOUIMMHU
koHTypamu. CamonactpauBawomuecss ACY ¢ aBTOMaTUYECKUM TIOMCKOM ONTUMAaIbHBIX
pexuMoB paboThl. IrpoBble aBTOMATH3UPOBAHHBIE CUCTEMBI YITPABICHHUS.

9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texkymuii KOHTpPOJb IO JHUCHUIUIMHE IIPOBOAMTCA IO PE3yJbTaTaM  CIEIyIOLIMX

KOHTPOJIMPYIOIINUX MEPOIPUATHI:

— AKTUBHOE ydacTHE B OOCYXJIEHUHM TEM JIEKLIMOHHBIX 3aHATHH, OTBETHI Ha BOIPOCHI
(ycTHBI ompoc);

— peuIcHHE MPaKTUYECKUX 3a1a4.

Texkymmii KOHTPOIb MO NUCHUILINHE (UKCUpyeTcs B (opMe KOHTPOJIBHOM TOYKH HE
MEHEE OJHOIO pas3a B CEMECTP.

OneHouHble MaTepuaibl TEKYLIET0 KOHTpOJIA pa3MelieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.



10. Ilopsizok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAlUU

3ayer B BOCBMOM CEMECTpe MPOBOAMUTCS B MUCBMEHHON (opme. buier comepxut nBa
TeopeTnuecKkux Borpoca. [IponomxurensHOCTh 3a4eTa 1 vac.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUS HpOMe)KYTO‘-IHOI\/'I aTTeCTallu pasMCIICHbI Ha
cahte TI'Y B pasmene «Wudopmanus o0  oOpa3oBaTeNbHOM  IporpamMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHe

a) DIEeKTPOHHBIN y4YeOHBIH Kypc TO JUCIUIUIMHE B DJCKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=24715

0) OrieHOYHBIE MaTepHaNIbl TEKYIIEro KOHTPOJISI M TPOMEXKYTOYHOW aTTecTalu Io
JTHCIHAIIIHHE.

B) [1man mpakTUYeCKUxX 3aHITHI MO TUCHUILIIUHE.

r) MeTtoanveckre yKka3aHus 10 OPraHU3alid CaMOCTOSITEIIHHOM pabOTHI CTYICHTOB.

12. Ilepevyenn y4yeOHOM JauTepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

l. ApxunoB B.A.  XUMHKO-TEXHOJIOTMYECKME  CUCTEMBI.  MojenupoBaHue U
ympasieHue: YueoH. mocooue. — Tomck: M3n-Bo Tom. yu-Ta, 2007. — 175 c.
2. Apxunos B.A. OcHOBBI TeOpUH WH)XEHEPHO-(IM3UYECKOTO IKCIIEPUMEHTA: y4yeOHOe

nocobue / B.A. Apxunos, A.Il. bepesukoB. — Tomck: M3n-Bo Tomckoro monutex. yH-Ta, 2008. —
206 c.

3. Awmenbkun B.B. Jludbdepennnansupie ypaBHeHUs1 B mpmioxeHusx. — M.: Hayka,
1987.-160 c.

0) IOTMOJIHUTENbHAS INTEpaTypa:
1. Kpacnomnepos JI.H. Xumnueckas kuHeTtnka. YdeOHoe mocobue. — HoBocuOupck:
W3n-Bo HI'Y, 1988. - 92 c.
2. Kyrarenanze C.C. Ananu3 nonoous u pusnueckue monenu. — HoBocubupck: N3a-Bo
CO PAH, 1986. —290 c.
3. OO0mas xuMUYecKass TEXHOJOTHsI. Y4eO. Il XUMHUKO-TE€XH. CIell. By30B. B 2-x T.

T. 1: Teopernueckue OCHOBBI XuMuueckoil TexHoioruu / W.II. Myxnenos, A.Sl. ABepOyx,
E.C. Tymapkuna u np.; [loa. pea. U.I1. MyxinienoBa. — M.: Beiciias mkosa, 1984. — 256 c.

4. OOmast XuMU4YecKasi TEXHOJIOTUS. Yueb. /Ui XMMUKO-TEXH. CIell. By30B. B 2-x T.
T. 2: Baxneimue xumudeckue npouspojctsa / M.I1. Myxnenos, A.f. ABepOyx, JI.A. Ky3ueros
u ap.; [ox. pen. U.I1. Myxinenosa. — M.: Beiciias mkona, 1984. — 263 c.

5. PomankoB I[I.I'. T'mapomexanwdeckue TMPOIECChl XUMHUYECKOW TEXHOJIOTHUU /
[L.I". PomankoB, M.W. Kypoukuna. — JI.: Xumus, 1982. — 288 c.

6. Cenos JI.U. Metonbl momobus u pasmepHocT B Mexanuke. — M.: Hayka, 1977. — 440
c.

7. Opank-Kamenenkwmii JI.A. Judbdys3us u temmonepenadya B XUMHIECKOM KUHETUKE. —
M.: Hayka, 1987. - 502 c.

8. ApxunoB B.A., boumapuyk C.C. Ontudeckue MeTOJIbl JUAarHOCTUKH T€TepOreHHON
IUIa3MBbI IPOJYKTOB cropanus: YueOH. mocobue. — Tomck: Uzn-Bo Tom. yH-Ta, 2012. — 265 c.

9. ApxunoB B.A. ®u3nK0-XUMHUECKHE OCHOBHI IIPOIIECCOB TEIJIOMACCOOOMEHa: YUueOH.
nocobue. — Tomck: U3n-Bo Tom. monmurexHudeckoro yu-ta, 2015. — 199 c.

10. Apxuno B.A., Baceuun .M., Tkauenko A.C., Ycanuna A.C. O HecTallmoOHApHOM
BCIUIBITUM Iy3bIpbKa B BSI3KOM >KMJIKOCTH NpU Manbix uuciax PeiiHompaca. — U3e. PAH.

Mexanuka xxuakocty u raza. — 2015, Nel. — C.86-94.


https://lms.tsu.ru/course/view.php?id=24715

1. boumapuyk C.C., ApxunoB B.A., Ycanuna A.C., parep I'.P. Bausanue Ba3kocTn
XKHUJIKOCTH Ha JIWHAMHKY pacTekaHus karud. // MmxenepHo-¢usnyeckuii xyprai. — 2015. — T.
88, Nel. — C.43 - 53.

12. ApxunoB B.A., VYcanmmna A.C. JIBmxeHue dacTul] AuCIepCHOW (a3sl B
JTUCTIEPCUOHHOM cpefie: YueOHoe nocobue. — Tomck: M3a-Bo Tom. yu-Ta, 2014. — 252 c.
13. ApxunoB B.A., Ilanees M.}O., IlarpakoB l0.®., Ycanuna A.C. Omnpeznenenue

CMa4MBa€MOCTH YTOJbHOW MBUTH. // DU3UKO-TEXHUUYECKHE MPOOJIeMBbl pa3pabOTKH IMOJIE3HBIX
nckomnaeMeix. — 2014, Ne 3. — C. 170-179.

14. EBcenneeB M.A., Kaposa UK., KykoB A.C., 3manosckuii C.B., Ko3znos E.A.,
ApxunoB B.A., KonoBanenko A.M. BnusHue peXKUMHBIX IapaMETPOB M KOHCTPYKLHH
KEKIUOHHON (POPCYHKH Ha XapaKTEPUCTHKHU BBICOKOJIUCIEPCHOTO MOpOIIKa aTtoMuHus. Yactp
1. BiusHue pe:xxuMHBIX mapameTpoB (opcyHku. // VI3Bectus By3oB. IlopomkoBas MeTamtyprus
1 QyHKIHOHANBbHBIE TOKPBITHA. — 2014, Ned, — C. 8-12.

15. Apxunos B.A., 3onoropes H.H., Koporkux A.T'., Ky3ueuos B.T., MatBuenko O.I'.,
Copoknn WM.B. 3axuranume Bpamaronuxcsi o0pasloB BBICOKOIHEPIETHUYECKUX MaTEPHAIIOB
Ja3epHbIM u3nydeHueM // dusuka ropenus u B3poBa. 2021. T. 57, Ne 1. C. 90-98.

16. ApxunoB B.A., Copokun WN.B., CemuxoBa E.A., ApxunoB B.A. 3axuranuve u
TOPEHHUE CMECEBBIX TBEPIBIX TOIUIMB HAa OCHOBE JBOMHOTO OKHCIUTENS U OopcolepKaiimx
no6aBok // Xumuueckas ¢usuka. 2020. T. 39, Ne 2. C. 32-40.

17.  babkun A.MM.  OcHOBBI  TEOpPMHM  ABTOMATUYECKOTO  YIPABICHHUS  PAKETHBIMU
neuratenbHbiMU ycTaHoBkamu / AWM. babkun, C.U. benos, H.b. Pyrosckuii, E.B. ConoBbeB. —
M.: MamHoctpoenue, 1986. — 456 c.

18. bapen6nart I''MI. TlomoOue, aBTOMOJENHHOCTh, MPOMEXKYTOYHAS acUMOTOTHKA. — JI.:
I'unpomereousnar, 1982. —255 c.

19. becekepckuii B.A. Teopus CHUCTEM aBTOMAaTUYECKOTO peryampoBaHus /
B.A. becekepckuii, E.II. ITonos. — M.: Hayka, 1972. — 992 c.

20. Bonbsrep b.B. YcroitunBocTth pexxuMoB paboTel xuMuueckux peaktopos / b.B. Bonbtep,
N.E. CanpaukoB. — M.: Xumust, 1981. — 200 c.

21. I'mukman b.®. ABToMaTtndeckoe peryJupoBaHUE KUJIKOCTHBIX PAKETHBIX JBUTATEIEH. —
M.: Mamnoctpoenue, 1974. —396 c.

22. NBamenko H.H. ABromarmyeckoe peryaupoBanue. — M.: MammHoctpoenue, 1973. —
606 c.

23. Kadapos B.B. Anann3 u CHHTE3 XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM. YUCOHUK JIJIs BYy30B
/ B.B. Kagapos, B.Il. Memankun. — M.: Xumus, 1991. — 432 c.

24. Kadapos B.B. [IpuHIumer MaTeMaTndeckoro MOJASIUPOBAHMS XUMUKO-TEXHOJIOTHYECKUX
cucreM / B.B. Kadapos, B.T. Ilepos, B.I1. Memankun. — M.: Xumus, 1974. — 344 c.

25. Kadapos B.B. VYcroitunBocts xumuyeckux peakTtopoB. «Ilpomeccel u ammaparsl

XxuMHu4yeckoi TexHoiorum». (Urorm Hayku u texuuku) / B.B. Kadapos, B.A. Yetkun. — T. §,
1980. - C. 77 - 151.

26.  ApxunoB B.A., Ycanuna A.C., JIBWkeHHE a’3pO30JbHBIX YacTUI[ B IOTOKE: YUYeOH.
nocobue. — Tomck: U3n-Bo Tom. yH-Ta, 2013. — 92 c.

217. ApxumnoB B.A., Ycanuna A.C., [[BmxeHne 4acTull AUCTIEPCHOM a3kl B HECYIIEH cpejie:
VYuebH. mocobue. — Tomck: U3a-Bo Tom. yH-Ta, 2014. — 252 c.

28.  ApxunoB B.A. ®u3nKoO-XMMHYECKHE OCHOBBI MPOIECCOB TEIJIOMACCOOOMEHa: YUeOH.
nocobue. — Tomck: U3n-Bo Tom. monmurexH. yH-Ta, 2015. — 199 c.

29. ApxunoB B.A., Bacennn W.M., VYcanuna A.C., Ilparep I'.P. [Iunamuueckoe
B3aMMOJICHCTBUE YaCTHUIl AUCTIEPCHON (ha3bl B TE€TEPOTCHHBIX MOTOKax. — ToMck: M3naTenbckuid
Jlom Tomckoro rocyapcTBeHHOro yHuBepcurera, 2019. — 328 c.

B) pecypchl cetu HTEpHET:
— Hcnonp3ytores MHTEpHET-pecypehl mo padore ¢ mporpammorn T—Flex Texno—mpo, APM
WinMachine (www.apm.ru). Vcrmonp3oBaHHE aBTOPCKUX MPOTPAMMHBIX TPOAYKTOB H


http://www.apm.ru/

KOMIUIEKTa Mpe3eHTalui, MPOrpaMMHBIX MPOAYKTOB HAayYHO-TEXHHUYECKUX IIeHTpoB Poccuu He
npezrnonaraeT ocoObIX TpeOOBaHMM K IMPOrpaMMHO-AINApaTHON MiatdopMme: ornepanroHHas
cucteMa Windows 2000, XP, Vista.
— http://www.naukaran.ru; https://journals.rcsi.science/0040-3571/announcement/view/391 —
Kypnan «TeopeTndeckre OCHOBbI XMMUYECKON TEXHOJIOTHUI.

— O6mepoccuiickas  Cetb  Koncymprantllmoc CrpaBouHas mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT nporpamm. Bximrouaer MpHIIOKEHHS:
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);

— myOnuyHO nocTymHbIe o0nayabie TexHomorun (Google Docs, SIlHaexkc aAucK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubmuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbsranT ctynenrta — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miaardopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecrevyeHne

Aynuropun 1Jid IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun Ai NPOBEACHUS 3aHATUN IPAKTUYECKOIO THUMA, WHAWBUIYAIbHBIX H
IPYIIOBBIX KOHCYJIBTAUM, TEKYIETO KOHTPOJISA U IIPOMEKYTOYHOU aTTECTALINH.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYIIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padboTunkax

ApxunoB Bnamumup AdanaceeBud, na.¢.-M.H., npodeccop, DPUBHKO-TEXHUUYECKHUHA
dakynpTer TOMCKOTO TOCYZapCTBEHHOTO YHHBEPCHTETa, mnpodeccop Kadempsl MPUKIaTHON
ra3oBOM JTUHAMUKU U TOPEHUS

VYcannna Anna CepreeBHa, K.(.-M.H., 101eHT, DHU3NKO-TeXHUYECKUU (HaKyJIbTET
ToMckoro rocy1apcTBEHHOTO YHUBEPCUTETA, JAOICHT Kadeaphl AMHAMUKY 110JIeTa


http://www.naukaran.ru/
https://journals.rcsi.science/0040-3571/announcement/view/391
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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