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1. Ilean 1 MuIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbio 0OcBOEHUS AUCUHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETECHIIUI:

—OIIK-4 - CpoocobeH  caMOCTOSTENBHO ~ MPOBOJIUTH  TEOPETHUECKUE U
9KCIIEPUMEHTANIbHBIE HCCIIeI0BAaHUS B M30paHHOW 00JIaCTH TEXHUYECKON (PU3UKH, UCIIOJIb30BATh
OCHOBHBIE TIpHEMBI OOpa0OTKM W TMPEACTABICHUS TIOJTYYCHHBIX JAHHBIX, YYUTHIBATH
COBpPEMEHHBIC TEHACHIIMU PAa3BUTHS TEXHUYECKOW (U3UMKH B CBOEH MpodhecCHOHATBHOU
JESITEIIbHOCTH;

— I1K-3 — Cnioco6eH BBIOIHATH YHIAMEHTAIbHBIC U TIPUKJIAHBIC PAOOTHI TOMCKOBOTO,
TEOPETUYECKOTO0 W DJKCIEPUMEHTAIBHOIO XapakTepa MpH pa3paboTKke HOBBIX MaTEpHAJIOB,
TEXHOJIOTHI U YCTPOMCTB.

Pe3synbpraramMu ocBOEHUS IUCUUIUIMHBI SIBISIIOTCS CIEIYIOIINE UHANKATOPBI JOCTHKEHUS
KOMIIETEHLIHM:

HNOIIK-4.1 3HaTh COBpPEMEHHBIE TEOPETUYECKHE U OSKCIECPUMEHTAIbHBIE METOIbI
WCCIICIOBAaHMM, TIO3BOJISIONIME pEIIaTh KOHKPETHhIE 3aJa4d B Pa3IUYHBIX 00JacTIX
TEXHUUYECKON (PU3MKH, OCHOBHBIE MPUEMBbI 00paOOTKHU U MPEACTABICHUS OTYyYEHHBIX JaHHBIX.

NOIIK-4.2 YMeTh caMOCTOATENBHO MPOBOJUTH TEOPETUYECKUE U IKCIIEPUMEHTAIIBHBIE
uccleIoBaHus B M30paHHOW 00JIaCTH TEXHUYECKOW (PM3MKH, UCIIONB30BaTh OCHOBHBIE MPUEMBI
00pabOTKM W TPEACTABICHUS TMOJNYUEHHBIX ITaHHBIX, YYUTHIBATH COBPEMEHHBIC TECHICHIIUU
Pa3BUTHS TEXHUYECKON (U3HKHU B CBOEH MPOQPECCHOHAIBHON e TETHLHOCTH.

NOIIK-4.3 Bnaznerp COBpEMEHHBIMH TEOPETHMUECKHUMU M OKCIIEPUMEHTAIBHBIMU
METOJIJaMHU HCCIIEJIOBaHMS B M30paHHOIN 00acTH TEXHUYECKOH (M3MKH, OCHOBHBIMU IIpUEMaMU
00pabOTKHU U MPECTaBICHUS TOTYUYEHHBIX JTAaHHBIX C YIETOM.

NIIK-3.1 3naer QyHmaMeHTadbHBIE 3aKOHBI B 00JacTH TEMIO(PU3UKKM W MEXaHHKH
CIUIOLIHBIX CpEZ.

NIIK-3.2 YMeeT mnpoBOAUTH KOMITBIOTEPHBINA AKCIIEPUMEHT B 00JIACTH TETIIOPU3UKH U
A3POrUAPOIUHAMUKH.

HIIK-3.3 VYmeer odopmisaTe Tpe3eHTAllMd, HAyYHO-TEXHHMYECKHE OTYETHI 10
pe3yabTaTaM BBIIIOJIHEHHBIX UCCIIEI0BAHUM.

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— OCBOUTH (PHU3HKO-MATEMATHIECKHE OCHOBBI XUMUKO-TeXHOIOorudeckux cuctem (XTC).

— OCBOWTH THIIOBBIE CHCTEMBI ABTOMATHUYECKOTO YIpPaBICHUS B XHUMHYECKOU
[IPOMBILIJIEHHOCTH.

— HayuuTbcs npUMEHSATP METOIBI U CPEACTBA JMATHOCTUKH W KOHTPOJISI OCHOBHBIX
TEXHOJIOTHYECKHUX NTapAMETPOB.

— Hayuntbcs popmynupoBars Matemarndeckue Moaenu ynpasienus XTC.

3. MecTo AUCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
JlucrumniamHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHON MporpaMMbl, (HOpMHPYEMOit
Y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUYHOM ATTECTANUM 0 JUCHMUIIIIMHE

Bocemoli cemectp, 3auer

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUNIMHBI

JUisi  yCHEemHOrO0 OCBOGHHsI JUCHMIUIMHBI TpeOYIOTCS pe3ylbTaThl OOYy4YeHHs IO
CIEAyIOIMM JucuMIUIMHAM: «Maremarudyeckuil aHanu3», «Pusuka», «Teoperndeckas
MexaHuKay, «TepMoarnHaMuKa.



6. S13bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekiuu: 10 y.

-IIpaKTUYECKUE 3aHATHS: 24 4.

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpeAeIeH YUeOHbBIM IIIIAHOM.

8. Conepxxkanue TMCUUNJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM

Tema 1. OcHOBHBIE IPUHIIUITBI (PU3UYECKOTO H MATEMATHIECKOTO MOICTHPOBAHUS

Brenenne B kypc. Llenu u 3amaum kypca. Pojp SKCEepuMEHTaIbHBIX HCCIIEIOBAaHUN B
co3manuu u otpadbotrke XTC. [lonstue ¢usnmyeckoir u MaremaTudeckod monenu. [loHsTHE O
bu3nYeCKOM MOJIETUPOBAHNH, €TO OCHOBHBIE ATAllbl, IPEUMYIECTBA U HeAaocTaTKu. [loHsATHE O
MaTE€MaTUYeCKOM MOJENUpOoBaHUM. [IpUHLUNBI U MOAXOABI K MOCTPOCHHUIO MaTEMaTUYECKOH
Monenu. Hepapxus ypoBHEH MaTeMaTUuecKux Mojenel. [loHsTHe O YHMCIEHHBIX METOJax
pelieHus 3a1a4 MaTeMaTuaeckoi Gpu3uku. MoJienu TeueHus CIUIONIHBIX Cpejl IPUMEHUTEIBHO K
nHeBMO— U ruaponpuogam X TC. 'mapaBiundeckuil moaxo. TedeHus uaeanbHOro CKUMaeMOro
raza (ypaBHeHus Oiiepa). JlamuHapubele Bsi3kue TeueHus (ypaBHeHuss HaBbe—CToKca).
TypOynentnele TeueHus (ypaBHeHus Peinonpnaca). [lpuOmmkeHne TOTpaHUYHOTO —CIIOS
(ypaBuenus [lpanatis). [lonxomsl K MOAETMPOBAHUIO MHOTO(A3HBIX TEUEHUH M TEUEHUH C
XUMHUYECKUMHU peakiusiMu. CB3b GU3NYECKOT0 U MAaTEMATHUECKOI0 MOJICTTHPOBAHUSI.

Tema 2. OcHOBBI TeOpUH MOJOOUS U aHATIN3a pa3MEPHOCTEH

OcHoBHBIE TIpaBWIIa MOJenupoBanus. TpeTes TeopeMa moaodus (teopema KupnuueBa—
['yxmana). [lonstue o KpuTepusix moaoous, X pojb B UCCIEAOBAHUN (HU3MUECKHUX IPOIECCOB.
[lonoOue sBrneHuit m cucrteM. Meron aHanmm3a pasmepHocTedl. OCHOBHBIE U TNPOU3BOIHBIC
eIUHUIl W3MEPEHWH, CHUCTEMa eIWHUIl Hu3MepeHui. Pa3mepHOCTh (GU3MYECKUX BEIUYHH,
NpUHIUN KoBapuaHTHOCTU. [I-Teopema (Teopema bakunrema—®enepmana). Onpeapensomue u
onpezenseMble KpuTepuu moaoOus. I[Ipumepbl HCMONBb30BaHMUS KpPUTEpUEB MOA00US MpU
pelIeHnH KOHKPETHBIX 3a1a4 (KoJeOaHWs MaTeMaTHYeCKOro MasTHHKA, 3a7ada 00 aTOMHOM
B3pPBIBE). AJTOPUTMBI TIOJIYYCHHSI KpUTEepUeB moaoous. Anredpandeckuit meroa Pames. Meton
aHanmza nuddepeHanbHbIX ypaBHeHUH. [IoHATHE 0 KpUTEepHATBHBIX ypaBHEHUSX. OCHOBHBIC
KPUTEPUU MTO100US TPH UCCIIETOBAHUU CHCTEM.

Tema 3. Kpurepun nmogo0us
AJNTOpUTMBI TONY4eHHUS KpuTepueB Moao0usi. OCHOBHbIE KpUTEPUU IMOAOOMS MpH
MOJICITUPOBAHNH XHMHUKO-TEXHOJIOTUIECKHX CHCTEM.

Tema 4. XUMHKO-TEXHOJOTHYECKUE CUCTEMBI KaK 00BEKTHI YIIPaBIICHHS

XHUMHYECKOE MPOU3BOJACTBO Kak cioxHas cucrema. Crpykrypa XTC. CxemMbl XUMHUKO-
TEXHOJIOTMYECKUX mpoueccoB. (Cxema ¢  OoTkpbiTod nensro. [luknnueckas — cxema.
Kombunuposanusie cxembl. Crioco0sl n3odpaxenus cxem XTC. @dynkunonanbHast cxema XTC.
Texnonornueckas cxema XTC. CrpykrypHas cxema XTC. Omneparopnas cxema XTC.
TexHnonornueckue cBsa3u. llocnenoBarenpHass TexHoNormyeckas cBs3b. llocienoBarenbHO-
o0BoAHasi TexHoJorumueckass cBs3b. IlapamienbHas TexHosornyeckass cBs3b. (OOparHas
TEXHOJIOTHYEcKasi  CBsi3b.  llepekpecTHas  TEXHOJOTMYECKas CBA3b. MaremaTudeckoe
MOJICJINPOBAHNE XUMHUKO-TEXHOJOTHUECKUX IPOIECCOB. DJIEMEHThI MOJHONM MaTeMaTUYECKOH
MOJIeJId TUIOBOTro mporecca. OnepaTopbl Kak OCHOBA IMOCTPOCHUSI MATEMAaTUYECKOW MOJAENU
THTIOBBIX MPOLECCOB.



Tema 5. XuMuueckue peakTopsl

OcHoBHble TpeOoBaHUS K peakTopam. [Ipon3BOaUTENbHOCT 1 MHTEHCUBHOCTH PaOOTHI.
CenexkTUBHOCTB IIpoliecca. OJHEPreTUYecKue 3arpaThl. MaremaThdeckass MOJEIb PpEeakTopa.
VYpaBHeHHsI MaTepuadbHOTO OajaHca. YpaBHEHHE TEIUIoBOoro Oamanca. Monaenu wuaealbHBIX
peaktopoB. Peakrop uaeanbHoro BeitecHeHus (PUB). Peaktop maeansnoro cmemenus (PUC).
Hudbdy3nonnsie mMoxenu. Sueeynas monens. KomOumHMpoBaHHBIE MOjaenu. TemmeparypHBIA
PEXHUM peaKTopa.

Tema 6. MaTremaTHuecKre MOAEIN PEAKTOPOB UIEAIIBHOTO CMEILIEHUS

OCHOBHBIE NOHATUS XMMHYECKOM KHMHETHKH. YPAaBHCHHS HM30TEPMHUYECKHX PEaKTOPOB
uaeanpHoro cmemenus. Mzorepmuueckue PUC HenpepwiBHOro neiictBus. Peakuus Ttumna
2X— Y. OOpatumas peakuus tuna 2X =Y. Peakuus tuna X+ Y — M. YpaBHeHHA

HEU30TEPMUUYECKUX PEAKTOPOB MICATBHOTO CMEIICHHs. PeakTopbl MepHOaUYECKOro JACHCTBUS.
PeakTopsl mosyHenpepbIBHOTO N€UCTBUS. PeakTopsl HempephBHOTO AeiicTBHs. Peakuus tuma
nX — Y. Peakuus tuna X + ¥ — M. YpoumieHHbIe MaTEMaTUYECKUE MOJEIN PEAKTOPOB.

Tema 7. YCTONYMBOCTh JMHAMHYECKUX CUCTEM

OcHOBHbIE TOHATUS 00 YCTOMYMBOCTU JWHAMUYeCKUX cucteM. KauecTBeHHBIE METOIbI
uccnenoBanus auddepeHunanbHeix  ypaBHeHud. Pa3oBoe mpocTpaHcTBO. IlepBbIii MeTox
JlsmiyHOBa (yCcTOMYMBOCTH B MayioM). [lojoskeHHST paBHOBECHS JAMHAMHUYECKHUX CHCTEM.
M30okauHBl U WHTErpajibHble KPUBbIE. THUIBI U YCTOMYMBOCTH IMOJIOKEHUSI PABHOBECHUSI CHUCTEM
BTOpOro mopsiaka (y3en, Poxyc, ceayo, EeHTP).

Tema 8. CraruoHapHbIE€ COCTOSIHUSI 1 YCTOMYHUBOCTh XUMUUYECKUX PEAKTOPOB

OcHOBHBIE C€HOCOOBI HCCIEIOBAHUS CTAI[MOHAPHBIX COCTOSHUM pEakTopoB. MeTon
[JIaBHBIX M30KJIMH. MeToa TemnoBbIX Juarpamm. budypkanuonnas nuarpamma. Ywcio
CTallMOHAPHBIX COCTOsIHUN peakTopa. Muaekcel [lyankape. [IpuHIMII HEUETHOCTH.

Tema 9. YcTOMUNBOCTD U30TEPMUUECKUX PEAKTOPOB
Peakiust Tuna X — Y. Peaknus tuna 2X — Y. OOparumas peakuus tuna 2X =Y.

Peakuus tnna X+ Y — M. VYCTONYMBOCTH HEU3O0TEPMUYECKUX PEAKTOPOB HJCAIBHOIO
cMenieHusl. PeakTop nepuoanyeckoro IeWcTBUs. PeakTopbl MOTyNepHOAMYECKOrO JIEHCTBHS.
Peaktop HempepbiBHOTO aAelicTBUd. Peakuys HyneBOro mnopsiika. DHAOTEPMUYECKUE PEAKIIUHU.
Y CTONYMBOCTh XUMHUKO-TEXHOJIOTMYECKUX CUCTEM B LIEJIOM.

Tema 10. ABTOMAaTHU3UPOBAHHBIE CHUCTEMBI YINPABJICHUS XHUMHUKO-TEXHOJIOTHYECKUMHU
npoLeccamu

CtpykTypa aBTOMATU3UPOBAHHOMN CHCTEMBI yIpaBJCHHUS. Knaccudukamms
aBTOMATH3UPOBAHHBIX cuUCTeM YynpaieHus. Bxomnas undpopmauus ACY XTII. OcHoBHbIe
kmaccel  ACY XTII.  OObIKHOBEHHBIE  aBTOMATHU3MPOBAHHBIE  CHUCTEMBI  YIPaBIICHUS.
PazomknyThIe cxembl ACY. 3amkuyThie cxembl ACY. Crabunmmsupyromasi 3amkaytas ACY.
3aMKHyTasi CHUCTeéMa C TpOorpaMMHBIM peryiaupoBanveM. Crensimias 3amkHytas ACY.
CamoHnacTtpauBaroniecs ABTOMATU3UPOBAHHbBIC CUCTEMBI YIpaBJICHUS. Cucremsl
JKCTpeMalIbHOTO  ympaBiieHus. CHCTEMBI C CaMOHACTPAMBAIOUIMMUCS KOPPEKTHUPYIOIIUMHU
koHTypamu. CamonactpauBawomuecss ACY ¢ aBTOMaTHYECKUM TOMCKOM ONTHUMAalIbHBIX
pexuMoB paboThl. IrpoBble aBTOMATH3UPOBAaHHBIE CUCTEMBI YITPABICHHUS.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuil KOHTpPOJb MO JAHMCUMIUIMHE IPOBOJMTCS MO pe3yapTaraMm  CIEAYIOLIUX
KOHTPOJIUPYIOLIUX MEPOIIPUSTUN:
— BEJICHNE KOHCIIEKTOB JIEKIIHIA;



— aKTUBHOC Y4aCTHC B 06C}’)KI[CHI/II/I TEM JICKIUMOHHBIX SaHHTHﬁ, OTBCTHI Ha BOIIPOCHKI;

— YCTHBIH OIpOC MpH MpOoBEpKe pedeparos, 3aruTa KypcoBOTro MPOEKTa.
Texymmii KOHTPOJIb O AUCHUILUINHE PUKCHPYETCS B (OpME KOHTPOJIBLHON TOUKM HE MEHEe
OJIHOT'O Pa3a B CEMECTP.

Konmponvusie sonpocswi:

1.  OcHOBHbIE IPUHIUIIBI MATEMATUYECKOTO U (PU3NYECKOTO MOAECTUPOBAHUS.

2. CymHocTs METO/1a aHaJIN3a pa3MEPHOCTEN.

3. OcHoBHBbIE KpuTEepHH 000Ms pu aHamze X TC.

4.  KpurepuanbHble ypaBHEHHS U CIIOCO0 UX MOIYYEHHUS.

5. Cnoco6s! n3obpaxenus cxem XTC.

6.  OCHOBHBIE THUIIBI TEXHOJIOTMYECKUX CBS3EH.

7. OCHOBHEIE DJIEMEHTHI MaTeMaTUUeCKOH Moaenn X T11.

8.  Tumbl XUMHUYECKHX PEAKTOPOB.

9.  TemneparypHbIil p&KUM PEAKTOPOB.

10. OcHOBHbIE TOHATHUSI XUMUYECKON KUHETUKHU.

11. VYpaBHeHUs HEM30TEPMUUECKUX PEAKTOPOB UI€ATBHOTO CMELICHHUS.

12. IloHATHE yCTOMYMBOCTH IMHAMUYECKUX CUCTEM, MeTOA JIsnmyHOBa.

13. Tumnsl 1 yCTOHYMBOCTD MTOJIOKEHUSI pABHOBECHSI CUCTEM BTOPOTO MOPsIIKA.

14. YcTONYMBOCTh XUMUYECKUX PEAKTOPOB.

15. Crpykrypa ACY XTII

Temvl peghpepamos:

1. Bsaumocss3b pusndeckoro u MmareMaruueckoro moaenupoBanust XTC.

2. Ilonmyuenue kputepueB momoous s kKoHkpetHoro XTIl anreGpandeckuM METOI0M
Panes u meTonom obe3pazmepuBanms nudhepeHITnaTbHBIX YPaBHCHHUH.

3. Merons! marematnueckoro moaenuposanus XTI u XTC.
OcCHOBHBIE TIOHATHUSA XMMHMUYECKONH KHHETHKM MPUMEHUTEIBHO K XUMHUYECKUM
peakTopam.

5. MareMartuyeckue MOJEIHN PEaKTOPOB UACAIBHOIO CMEILICHHUS.

6. MareMaTnyeckue MOJEIHN PEAKTOPOB UACATBHOTO BEITECHEHHUS.

7. Meron nuarpamm CeMeHOBa ISl aHAIW3a CTAIMOHAPHBIX COCTOSIHUNA XUMHYECKHX
PEaKTOpOB.

8.  YCTOMYMBOCTH HK30TEPMUYECKMX M SHIOTEPMUUYECKUX PEAKTOPOB HICATHHOTO
CMEIIEHUS.

9. Kunaccupuxauusa ACY XTII no o6beMy anpruopHoii U paboueit HHGOpMaIum.

10. Anamuz ACY XTIl Ha npumepe KJIacCHYECKOM CXEMbl JKUJKOCTHOI'O PaKETHOIO

JABUTaTCIIA.

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluu

3ayeT NMPoOBOAMUTCS B YCTHOM (hopme 1Mo OmteraM. DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3
nByx yacreil. [IponomkurensHoCTh 3K3aMeHa 1,5 daca.

[lepBasi yacTh COHEpPKUT JBa TEOPETHUYECKUX Borpoca, mnposepstonme MOIIK-13.1.
OTBeTHI Ha BOMPOCH! IEPBOI YaCTH AAOTCS B pa3BepHYTOHN Popme.

Bropas wacte comepxut oamH Bompoc, npoepstomuii VOITK-13.2 u odhopmiieHHBINH B
BUJIE NPAKTUYECKOH 3a1aun. OTBET Ha BOIPOC BTOPOM YaCTH MPEANoJaracT pelieHue 3a1auu u
KpPaTKyI0 MHTEPIPETALNIO MOJY4YEHHBIX PE3yIbTaTOB.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:



. OCHOBHbIE TPUHIUIIBI MATEMATHYECKOTO MOJIETUPOBAHUS
. OCHOBHBIE TTOHATHUS TEOPUHU MTOAOOUS U aHATN3a PA3MEPHOCTEH.
. @a3oBoe MPOCTPAHCTBO U (pa30Basi TPACKTOPHSL.
. OcHOBHBIE IPUHLHUITBI (PU3NIECKOTO MOJIETUPOBAHUSI.
. 3aKoH AppeHnyca.
. OCHOBHBIE U BCIOMOTATENIbHBIE Oneparopkl pu onucanuu X TC.
. Meron Panest momydenust KpurepueB IOJ00Hs.
. Peaktop naeanbHOro cMeneHus.
. IlmHaMuyeckue norpenHoCTH.
0. Meron anammza muddepeHIMaATbHBIX YpPaBHCHUN I TOJYYCHHUS KpPUTEPHUEB
nog00usl.
11. PeakTop naeanbHOTO BEITECHEHHUSI.
12. OcHOBHBIE TUAPOAUHAMUYECKUE MOJEIIH.
13. Iuddy3rnonHbIe MOJETH PEAKTOPOB.
14. OcHOBHBIE YpaBHEHMSI TUAPOAUHAMUKH.
15. n-Teopema.
16. OnepatopHoe onucanue cxem XTC.
17. Kputepuu mogo0ust TEMIOBBIX POIIECCOB.
18. Kputepuu nomobust ruipoiIMHaMUYECKHX TPOLIECCOB.
19. Marematnueckue moaenu X1C.
20. OcHOBHBIE MEXaHU3MBbI TEIUIONEPEIAUH.
21. OCHOBHBIE THUIIBI HICATU3UPOBAHHBIX PEAKTOPOB.
22. YcnoBus Payca—I'ypBuna uist [MHaAMHUYECKUX CUCTEM BTOPOTO M TPETHETO MOPSAKA.
23. Kimaccudukamnuss XuMHUeCKUX peaKIluil.
24. YpaBHEHUS N30TEPMUUYECKUX PEAKTOPOB.
25. YpaBHEHHS HEU30TEPMHUUYECKUX PEAKTOPOB.
26. 'mapaBnuyeckuil moaXo/ IpHU ONMKMCAHUN JBUXKEHUSI CIUIOMIHBIX CPE/I.
27. IloHsiTe yCTOMYMBOCTH TMHAMHYECKUX CUCTEM.
28. YcinoBus TaMHHAPHO-TYPOYJICHTHOTO MEPEX0a.
29. Ilepssiit MeTop JIsimyHOBA.
30. ITpocThle U CIIOKHBIE XUMUYECKHE PEAKIIUH.
31. Knaccudukanust mojaoKeHui paBHOBECHS TMHAMHYECKUX CHCTEM BTOPOTO TOPSIIKa.
32. DHepreTuuecKne U XMMHUECKHUE PEAKTOPBI
33. OCHOBHBIE NOHATHUS XUMUYECKON KNHETHUKH.
34. Ypasuenus HaBre—CToKCa.

— O 0 IO N b W~

IIpumepsl 3anau:

1. Meronom Panes noiayduth cucteMy KpUTepUeEB MOA00MS Ipoliecca U3MEPEHUs TeMITEPaTyphl
Cpenbl TEPMOIIAPOM.
2. OnpenenuTh CKOPOCTh OCAXKIACHUS chepuuecknx 4dacTull guameTpoM 15.1 MM U3 matepuana
IUIOTHOCTBIO 7753 Kr/™M° nipu Temneparype 21 °C B riuuepue.
3. OnpenenuTh 3KBUBAJICHTHBIC JUAMETPhI IPOAOITOBATHIX YACTHI] KAMEHHOTO YIJISl U TUIOCKUX
gacTull cinaHna (pe;=2200 KI/M), OCaXAIOIIUXCS C OAHHAKOBOI CKOPOCTBIO U,.=0.1 M/c B Boae
mipu 20 °C' .
4. KakoBo JOMKHO OBITh PACCTOSTHUE MEXIY TOPU30HTAIBHBIMH TOJKAMHU IHUICOCAAUTEIHHON
Kamepsl (puc. 2.2), 9ToO0bI yCTIEBAIN OCAKIATHCS YaCTUIIBI KOTYETaHHOW MBUTH AruaMeTpoM 8107

MM H3 IOTOKa IEYHOro Ta3a, pacxo] Koroporo cocrasiser 0.6 M/c (mpu HOPMAaJIBHBIX
ycnoBusix), remreparypa 427 °C, BI3KOCTb 0.034-10° ITa-c u wrotrOCTH 0.5 Kr/M’. [IIOTHOCT
komgenana 4000 kr/m’. Pasmepsl paGouero oobema kamepsr: mmHa 4.1 M, mupuna 2.8 M U
oOmras BeicoTa 4.2 M.



5. PaccunTaTh KOHLIEHTPAIIMIO UCXOJIHOTO BEIIECTBA HA BBIXOJE U3 i-T'0 PEaKTOpa U CyMMapHYIO

CTEeNeHb MpeBpalieHus s 6atapeu u3 5 peaktopoB. Ha Bxoxae B 1-b1it peaktop Co=1, a cTreneHs

IIPEBpALICHMS] B KQKJIOM pEaKTOpe OJJMHAKOBa U paBHa x;=0.6.

6. HapucoBaTh ¢ MOMONIIBIO TEXHOJOTHMYECKUX CBA3EH OMEPATOPHYIO ChEMY MPAMOTOYHOIO

BO3JIYIIIHOTO PEAKTHUBHOTO JABUTATEIIA.

7. Onpenenuth KOHCTaHTHI (HOPMATHHOW KHHETUKH MPU JTyYUCTOM 3a)KUTaHUU o0pasia:
PesynbraTel M3MEpEHHS BPEMEHU 3aJCPKKU 3aKUTAHHUA ligy, (MC) MCCIENOBaHHBIX

06pa3ioB BAM B 3aBHCHMOCTH OT IUIOTHOCTH TEILIOBOTO MOTOKa ¢ (Br/cM”), OcpeHEHHBIE 1O

TpeM TyOIUPYIOIINM SKCTIEpUMEHTaM, IPUBEACHBI B TAOIHIIC.

Tabnuua. Bpemena 3anepxKu 3a)kuranus Uccie10BaHHbIX 00pa3noB BOM

BT?(,)MZ Al A2 A3 A4 AS A6 A7 A8 A9

59.8 137 165 119 110 122 143 137 108 105

8. be3pasmepHbie ypaBHEHUSI MaTEPUATBHOTO U TEIIOBOTO OaaHca JUTsi peakTopa UMeeT BUL:

& —Xexp 1 +M(xp —x)
dt

d 1

P = xexp| —— [+u(yy - )
dy y

OnpenenuTs KOJIUYECTBO CTAL[MOHAPHBIX COCTOSHUM peakTopa.
9. be3pa3mepHble ypaBHEHHS MaTepHAILHOTO M TEIUIOBOTO OajlaHca JJIsl peakTopa UMEeT BU/I:

ﬂ:—>c2+)/+k()c0—)c)
dr
d
e LYo )
dy

OnpenenuTts TUI TOJOKEHUS PAaBHOBECUS U UCCIIEA0BATh €I0 YyCTOMUNBOCTD.

Pe3ynbrarel 3aueTa ompeAensioTcs OLEHKAMU «3auTE€HO» (COOTBETCTBYET: «OTIUYHON,
«XOPOIIO», «YIOBIECTBOPUTEIEHO») U «HE3AUTEHO» (COOTBETCTBYET «HEYJOBICTBOPUTEIHHOY).

Texkymuii KOHTPOJIb HE BIUSET HA TPOMEKYTOUHYIO aTTECTALIUIO.

Onenka "omauuno" cTaBUTCS CTYACHTY, IOKa3aBLUIEMY BCECTOPOHHEE, CUCTEMaTHUECKOE
U I1yOOKOe 3HaHUe yuyeOHO-IIPOrpaMMHOT0 MaTepuasa, yMeHHe CBOOOJIHO BHITIOJIHATH 3a/1aHUS,
IIpelyCMOTpEHHbIE TNporpaMMoii. Ha Bompocsl B mpenenax NnporpaMMbl JaeT NPaBUIIbHBIE,
CO3HATeJNIbHbIE U YBEPEHHbIE OTBETHI.

Onenka '"Xopowio" CTaBUTCS CTYIEHTY, IIOKa3aBIIEMy IIOJHOE 3HAaHHE Y4eOHO-
IPOrpaMMHOT0 MaTepuaja, YCIEUIHO BBINONHIIONIEMY MPEAYCMOTPEHHbBIE B MpOrpaMMe
3aganus. Ha Bompocsl B mpeienax nporpaMmbl OTBe4aeT 0e3 3aTpyAHEHU.

Ouenka "yoosnemeopumenvno" CTaBUTCA CTYAEHTY, MOKA3aBIIEMYy 3HAHHS OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO MaTepuana B oObeMe, HEOOXOAMMOM [UIsl JNaibHeWmed ydeObl u
npencTosimei padoThl MO CHENMATbHOCTH. B yCTHBIX OTBeTax AOMyCKaeT OIMIMOKH Mpu
U3JI0KEeHNU Matepuaia. [lpu perenny npakTHIecKuX 3a1a4 JAeaaeT OUIHOKH.

Ornenka "HeyooenemeopumenvHo" BHICTABISICTCS CTYNIEHTY, OOHAPYKUBIIEMY MTPOOEITHI
B 3HAHMAX Y4eOHO-IPOTPaMMHOTO MaTepHualia, JOMYCTUBLIEMY NPUHIMIIMAIbHBIE OLIMOKH B
BBITMOJHEHUH MIPETYCMOTPEHHBIX IPOTPAMMO 3aJJaHHM.

11. YyeOHO-MeTOANYECKOE 00ecTIeUueHne

a) DNEKTPOHHBIA Y4YEOHBIM KypC 1O MAWCIUIUIMHE B DSJEKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?i1d=00000



https://moodle.tsu.ru/course/view.php?id=00000

0) OrieHOUHBIE MaTepHANIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTeCcTalul TI0
JUCLHUTIIINHE.

B) Il1aH npakTUYeCKUX 3aHATUHN MO JUCLUILINHE.

Tema 1: IlomydyeHwe KpUTEpHEB MOJOOMS METOJOM aHaju3a pa3sMEpHOCTEH Ui
ruapoauHamuyeckux npoueccos B XTC.

Tema 2: IlomydeHuwe KpUTEpHEB TMOJOOMS METOJOM aHaju3a pa3sMEpHOCTEH I
TeroBbIX mpoueccos B XTC.

Tema 3: ['mapomexaHuka HEOAHOPOIHBIX CUCTEM.

Tema 4: OneparopHoe onucanue cxem XTC.

Tema 5: OnpeneneHue KOHCTaHT HOPMATHHOM KHHETUKH.

Tema 6: MccnenoBanue yCTONYMBOCTH XMMHUECKUX PEAKTOPOB.

r) MeTtoauyeckue yka3aHusi 10 OpraHU3aluyi CaMOCTOSTEIbHON pabOThI CTY/I€HTOB:

CamocTtosTenpHas paboTa mpeamnonaraer: paboTy ¢ TEOPETHUECKUMU MaTepHallaMH,
MOBTOPEHHE MPOMACHHOTO Marepuajga MO KOHCHEKTaM JIEKIHWA, O3HAKOMIIEHHE C
PEKOMEH/IOBaHHBIM CITUCKOM HCTOYHUKOB M JIUTEPATYPhI, MOATOTOBKA pedepaToB U JOKIAIOB
(YCTHBIX BBICTYIUICHHH, COOOIICHHH, MpE3eHTAIui) MO MPEeAJIOKEHHBIM TeMaM. Y CIEIIHOe
OCBOGHHE TMPOTrpamMMbl Kypca TpeanojiaraeT IMPOYTeHHE psAda OPHUTHHAIBHBIX paboT ¢
TEOPETHUYECKUMU MaTepUaIaMH.

N3ydeHne TUCHUIUIMHBI CIIEAYeT HAaYMHATH C MPOPAOOTKU TEMAaTHYECKOTO IJIaHa JISKIIHM,
yAensis 0co00oe BHUMaHUE CTPYKTYpE U COAEPKAHHUIO TEMbl U OCHOBHBIX MOHATHH. [1o kaxaomy
pasneny JUCUMIUIMHBI TMpEeAJiaraloTcs YHOpaXHEHUs U MpakTudeckue 3aHsatusd. llepen
BBIIIOJIHEHUEM 33JaHUM HU3Y4YUTE TEOPUIO BOINPOCA, MPEANOIaraéMoro K HCCIEI0BAaHUIO.
Ucnons3yiiTe IOMNOMHUTEIBHYIO TMEPUOAMYECKYIO JIUTEpaTypy, CHElUaIbHbIE KYpHAJbI,
JOCTYIHbIE HH(GOPMAIIMOHHBIE CANUTBHI.

Tekymast caMmocTosiTenbHass paboTa CTYIGHTOB HalpaBlieHHas Ha yrOIyOleHue u
3aKpEIUICHNE 3HAHUM, a TAK)KEe Pa3BUTHE MPAKTUUECKUX YMEHUN 3aKI04YAETCS B!

— paboTe CTYIEHTOB C JICKITMOHHBIM MaTEPUAIOM;

— IOJITOTOBKE K IK3aMEHY;

— BBIMOJHEHUE KYPCOBOTO TPOEKTa (TEMBI KYPCOBBIX padboT (OPMHUPYIOTCS B pamMKax

COZIep)KaHUs TUCIUTUTAHBI ).

OreHka pe3ylnbTaToB CaMOCTOSITENIBHON PabOThl OPTaHU3YeTCsl KaK €AHMHCTBO ABYX (OpM:
CAMOKOHTPOJIb M KOHTPOJbh CO CTOPOHBI TperojaBarelieii mpu coOeceIoBaHUU, IMPOBEPKA
pedeparoB u 3amuTa KypCOBBIX padoT.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JTuTEparypa:

1. ApxunoB B.A. XHWMHMKO-TEXHOJIOTHMYECKHE  CUCTeMBL.  MogenupoBaHue U
ynpasienue: Y4eOH. nocooue. — Tomck: U3a-Bo Tom. yu-Ta, 2007. — 175 c.
2. ApxunoB B.A. OcCHOBBI TE€OpHH HHXEHEPHO-(HU3MYECKOTO IKCIIEPUMEHTA: y4eOHOe

nocobue / B.A. Apxumnos, A.Il. bepe3zukos. — Tomck: U31-Bo Tomckoro nonurex. yH-ta, 2008. —
206 c.

3. Awmenvkus B.B. luddepenunansupie ypaBHeHUs B npuioxeHusx. — M.: Hayka,
1987. -160 c.
4. babkun A.l.  OcHOBBI TEOpUHM aBTOMATHYECKOTO  YIPABIECHUS  PAKETHBIMU

neuratenbHbiMU ycTaHoBKamu / AWM. babkun, C.U. benos, H.b. Pyrosckuii, E.B. ComoBbeB. —
M.: MamHoctpoenue, 1986. — 456 c.

5. bapen6nart I'.1. Tlonobue, aBTOMOIETBHOCTD, MPOMEKYTOUHAST aCUMITOTHKA. — JI.:
I'unpomereonsnar, 1982. —255 c.
6. becekepckuii B.A.  Teopus cucteM  aBTOMAaTHYECKOTO  PETYyJIHpOBaHHS  /

B.A. becekepckuii, E.I. I[Tonos. — M.: Hayka, 1972. — 992 c.
7. BoasTep b.B.  YcroitumBoCcTh pexXMMOB  pabOTHl XHMHUYECKHX pPEaKTOpPOB /



b.B. Bonstep, U.E. Canprukos. — M.: Xumus, 1981. — 200 c.

8. I'mukman 5.®.  ABTOMaru4eckoe  peryjiupoBaHHUE  KUIKOCTHBIX  PAKETHBIX
nsurateneil. — M.: Mammnoctpoenue, 1974. — 396 c.

9. NBamenko H.H. ABromaTnueckoe peryiaupoBanue. — M.: Mammnoctpoenue, 1973, —
606 c.

10. Kadapor B.B. AHanu3 u CHHTE3 XHMHUKO-TEXHOJOTHUYECKUX CHCTEM. YUYEOHUK IS
By30B / B.B. Kadapos, B.Il. Memankun. — M.: Xumus, 1991. — 432 c.

1. Kadapos B.B. [IpyHIMIIBI ~ MATEMAaTHYECKOTO  MOJECIMPOBAHUS  XHUMHKO-

texHonoruueckux cucrem / B.B. Kadapos, B.T. [lepos, B.I1. Memankun. — M.: Xumus, 1974. —
344 c.

12. Kadapos B.B. YcroitunBocts XxuMudeckux peaktopoB. «IIporeccsl u ammapatsl
xuMudeckor TexHosorun». (Mtorm Haykm u texuuku) / B.B. Kadapos, B.A. Yerkun. — T. 8,
1980. - C. 77 - 151.

13. ApxunoB B.A., Ycanuna A.C., [IBwkeHHe a’pO30JbHBIX YAaCTHI] B TTOTOKE: YUeOH.
nocobwue. — Tomck: U3n-Bo Tom. yu-Ta, 2013. - 92 c.

14. ApxunoB B.A., Ycanuna A.C., JIBmKXeHHE 4YacTUIl JAUCTIEPCHON (a3bl B HECyIen
cpexne: Yue6H. mocodue. — Tomck: M3n-Bo Tom. yH-Ta, 2014. — 252 c.

15. ApxunoB B.A. ®U3UKO—XUMHUYECKHE OCHOBBI IPOIECCOB TEIIOMACCOOOMEHA:
Y4ebH. nocobue. — Tomck: M3a-Bo Tom. monutexH. yH-Ta, 2015. — 199 c.

16. ApxunoB B.A., Bacenun W.M., Ycanumna A.C., lparep I'.P. Jlunamuueckoe

B3aMMO/ICHICTBHE YACTUILl TUCIIEPCHOMN (Pa3bl B T€TEPOTEHHBIX MOTOKaX. — ToMck: M3narenbekuii
oM ToMckoro rocy1apcTBeHHOro yHuBepcutera, 2019. — 328 c.

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. Kpacnonepos JI.LH. Xumnueckas kunernka. YueOHoe mocobue. — HoBocubGupck:
Uzn-Bo HI'Y, 1988. - 92 c.

2. Kyratenanze C.C. Ananus nono6us u pusudeckue moaenu. — HoBocubupck: M3a-Bo
CO PAH, 1986. —290 c.

3. OOmast XuMU4eckasi TeXHOJIOTUSl. Yueb. /Ui XMMUKO-TEXH. CIell. By30B. B 2-x T.
T. 1: Teopermyeckue OcCHOBBHI xumuueckond TexHonoruu / W.II. Myxnenos, A.Sl. ABepOyx,
E.C. Tymapkuna u ap.; ITox. pen. N.I1. MyxinienoBa. — M.: Beiciias mkona, 1984. — 256 c.

4. OO0mas XxuMUYecKasi TEXHOJOTHsI. Y4eO. IJIi XUMHUKO-TEXH. CIell. By30B. B 2-x T.
T. 2: Baxueimme xumudeckue mpou3soactsa / M.I1. Myxnenos, A.f. ABepOyx, [I.A. Ky3HeroB
u ap.; ox. pen. N.I1. MyxnenoBa. — M.: Beiciias mkona, 1984. — 263 c.

5. PomankoB II.I. ['mapomexaHuMueckue MPOLECCHl XUMHYECKOM TEXHOJIOTHUH /
IL.T". PomankoB, M.U. Kypoukuna. — JI.: Xumus, 1982. — 288 c.

6. Cenos JI.L. Meroapl mono0us 1 pa3MepHOCTH B MexaHuke. — M.: Hayka, 1977. — 440
C.

7. Opank-Kamenenkuit J[.A. Juddy3us u teronepenaya B XUMHUYECKOM KMHETUKE. —
M.: Hayka, 1987. - 502 c.

8. ApxunoB B.A., bongapuyk C.C. OnTuueckne METOJbl AMATHOCTUKH I'€TEPOTr€HHOU
TJ1a3Mbl IPOJTYKTOB cropanus: YueOH. mocooue. — Tomck: U3a-so Tom. yH-Ta, 2012. — 265 c.

9. Apxunos B.A. ®u3nuKko-XuMHUECKHE OCHOBBI ITPOIIECCOB TEIIIOMaccooOMeHa: Y 4eOH.
nocobue. — Tomck: U3n-Bo Tom. monmurexunueckoro yH-Ta, 2015. — 199 c.

10. ApxunoB B.A., Bacenun N.M., Tkauenko A.C., Ycanuuna A.C. O HecTalMOHAPHOM
BCIUIBITUM Ty3bIphbKa B BS3KOW >KMAKOCTH MpH MajiblX uMciax PelHonpaca. — W3, PAH.
Mexanunka >kuakocTd U raza. — 2015, Nel. — C.86-94.

11. boumapuyk C.C., ApxunoB B.A., Ycanuna A.C., Hlparep I'.P. Bausanue BA3kocTH

XKHUJIKOCTH Ha JIWHAMHKY pacTekaHus karud. // MHmxeHepHo-¢puznyeckuii xyprait. — 2015. — T.
88, Nel. — C.43 - 53.

12. ApxunoB B.A., VYcanmmna A.C. JIBuxeHue dacTul] AucliepcHOW (a3sl B
JTUCTIEPCUOHHOM cpefie: YueOHoe nocobue. — Tomck: M3a-Bo Tom. yu-Ta, 2014. — 252 c.



13. ApxunoB B.A., [lanees M.}1O., IlarpakoB l0.®., Ycanuna A.C. Omnpezgenenue
CMa4MBa€MOCTH YTOJIbHOW TMBUTH. // DU3UKO-TEXHUUYECKHE MPOOJIeMBbl pa3pabOTKH IMOJIE3HBIX
nckomnaeMeix. — 2014, Ne 3. — C. 170-179.

14. EBcennees M.4., JKaposa UK., KykoB A.C., 3manosckuii C.B., Ko3znos E.A.,
ApxunoB B.A., KonoBanenko A.M. BiusHHMe pEXHMMHBIX @apaMeTpOB U KOHCTPYKLHUU
KEKIUOHHON (POPCYHKU Ha XapaKTEPUCTHKHU BBICOKOJIUCIEPCHOTO MOpOIIKa aTtoMuHus. Yactpb
1. BnusiHue pexxuMHBIX mapameTpoB (opcyHku. // V3Bectus By30B. [lopomkoBas MeTamnyprus
1 QyHKIMOHANBbHBIE TOKPBITHA. — 2014, Ned, — C. 8-12.

15. Apxunos B.A., 3onoropes H.H., Koporkux A.I'., Ky3neunos B.T., MarBuenko O.I'.,
Copoknn WM.B. 3axuranume Bpamarommxcsi 00pas3loB BBICOKOIHEPIETHUYECKUX MaTEPHAIIOB
Ja3epHbIM u3nydeHueM // dusuka ropenus u B3poiBa. 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 OKHCIHUTENS U OopcoleprKaiux
no6aBok // Xumuueckas ¢usnka. 2020. T. 39, Ne 2. C. 32-40.

B) pecypchl cetn MIHTepHeT:
— Jlns MaTepuanbHO-TEXHHYECKOTO OO0ECTeueHUs AWCIUIUINHBI HUCTOIb3YeTCS aBTOPCKHIA
KOMIUIEKT Tpe3eHTanuii B Qopmare PowerPoint, KOTOpBIA COAEPXKUT HEMOHCTPAIMOHHBIC
MaTepuanbl [0 OCHOBHBIM pa3zjieniaM IUCHHUIUIMHBEL Vcmonb3yrotes MHTEpHET-pecypchl 1o
pabote ¢ mporpammoit T-Flex Texno—npo, APM WinMachine (www.apm.ru). Mcmons3oBanue
ABTOPCKHUX TMPOTPAMMHBIX IMPOIYKTOB M KOMIUIEKTA MPE3CHTAlU, MPOTPAMMHBIX MPOIYKTOB
HAyYHO-TEXHUUYECKUX LEHTpOoB Poccuu He mpezamnosaraeT ocoObIx TpeOOBaHUM K MPOrpaMMHO-
anmapatHoii mnatdopme: oneparronHas cucrema Windows 2000, XP, Vista.
— http://www.iglib.ru — UHTepHET-OMOIMOTEKAa 00pa30BaTEIBHBIX U3IaHHUMA, B KOTOPOH COOpaHbI
DJIGKTPOHHBIE YUYEOHUKHU, CIIPABOYHBIC M y4eOHBIC MOCOOWS. YIOOHBIM MOUCK O KIFOYEBBIM
CJIOBaM, OTJEJIbHBIM TEMaM U OTPaciisiM 3HAHMUSL.
—  http://www.naukaran.ru;  http://www/maik.ru — XypHan «TeopeTudeckne OCHOBBI
XUMHUYECKON TEXHOJIOTUN.

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT nporpamm. Bxirouaer MmpuiIoKeHHS:
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);

— yOIMYHO J0CTyIHBIE oOnavyHbie TexHomoruu (Google Docs, SIlHaexkc aAucK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTrajuor Hayunoit o6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— OBC KoncynbTanT cTynenta — http://www.studentlibrary.ru/
— O6pazoBatenbHas miaardopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHHYECKOe 0O0ecreyeHue

Aynutopuu Juisi IPOBEIECHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.
Aynuropun Uil TIPOBENCHUS 3aHATHM CEMHHApPCKOTO THIIA, WHIMBUAYAIbHBIX H
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.


http://www.apm.ru/
http://www.iqlib.ru/
http://www.naukaran.ru/
http://www/maik.ru
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/

[TomerieHust U1 cCaMOCTOSITENILHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYO CpEy U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun Il TPOBEACHMs 3aHATUM JICKUMOHHOIO W CEMHHApCKOro  THIIA
WHJUBHUIYAJIbHBIX M TPYNIOBBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOJIA M IPOMEKYTOUYHOU
aTTeCTalluy B CMELIaHHOM (popmarTe.

15. Undopmanus o paspadoTunkax

ApxunoB Bnagumup AdanaceeBud, n.d.-M.H., mpodeccop, PU3NMKO-TEXHUUECKUN (PaKyIbTET
ToMCKOTO TOCYIapCTBEHHOTO YyHUBEpPCUTETa, mpodeccop Kadenpsl MPUKIATHOW Ta30BOU
JTUHAMHUKU U TOPEHUs

VYcanuna Anna CepreeBHa, K.().-M.H., JToueHT, Pusnuko-texHuueckuit (akymbrer Tomckoro
roCy/1apCTBEHHOTO YHUBEPCUTETA, JOLEHT Kadeapbl AMHAMUKH MOJIeTa
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