GOHJ OUEHOYHBIX CPEJICTE IO JIHCLHATIIMHE
MPHEM 2018 r.
DOPMA OBYUEHHA ounasn

KOJLTOMIHAS XHMHS

HamnpagicHHe HNOArOTOBKH/
cneHansHOCTh
OfpazoBaTe/bHA POTPAMMA
(HanpapneHHOCTE (npodnis))
CrieiHanu2amnas
Ypobenh oDpazoBanid

Kype
TpyAOeMEOCTE B KPEAHTAX
(3UeTHBIX CIHAHIIAX)

Japenyiommil kadenpoi —
pyroroantens OXH na npasax
kaeapb

Pyxosomarens OOII
[IpenoaapaTelk

18.03.01 XuMuueckas TEXHOIOTHS '

W pMHdecKas TEXHONOTAS nepepaboTkH HedTH 1 rasa

Texnonorns HedTerazoXuMiHu | NOTHMEPHBIX MarepHanos
spiciee 0OpalopaHne - Oakalaspuar

3 | cemectp | 6

E.H. Kopotkopa

O.E. Moiizec

E.B. MuxecBa

_

2020 .




1. Poan JucHUILINHbI « KostouaHas XuMush» B (l)OpMHpOBaHHI/I KOMIIeTeHIuii BBIITYCKHUKA:

Kon Cocrapisionmme pe3yJabTaToB 00y4eHHUs
IOMITCTEHIL HaumenoBanue KoMIeTeH UK HanMeRoBAHRE
nu Kon
l'oToB MCIIONB30BAaTH 3HAHMS O CTPOCHUM OIIK(Y)-3.B5 Bnaneer CIOCOOHOCTHIO OLICHUBATh a71cOPOIMOHHYIO
BCILCCTBA, MPUPOJC XHMUYCCKOH CBS3H B (3)-3. CITOCOOHOCTH PA3IUYHBIX BEIIECTB U MATEPHAIIOB
OTIK(Y)-3 PasIMYHBIX KIaccax XHl‘fﬂquKHX COe/IMHEHUH OIIK(Y)-3.V5 VYMeeT paccuMTHIBATh OCHOBHBIE XaPAKTEPHUCTHKU JHCIIEPCHBIX
Jid  TIOHMMaHUA CBOUCTB MaT€pUaJIOB U : CHCTEM M ITIOBEPXHOCTHBIX SIBJICHUW
MCEXaHM3Ma XAMHAYCCKUX IIPOLECCOB, OTIK(Y)-3.35 3HaeT 0COOEHHOCTH CTPOCHHUS KOJIJIOI/}‘Z[HLIX CHCTEM U MEXAHHU3MEI
MIPOTCKAIOUINX B OKPYKAIOIIEM MUPE IMPOTEKaHUSA IMMOBCPXHOCTHLIX ABJICHUUN
Biageer MeromaMu W3MEpEHHs MMOBEPXHOCTHOTO HATSDKCHUS,
CrocoGen  MIaHMpOBaTh W NPOBOIUTE JIK(Y)-1.B5 aJcopOLUK U yIEIbHON TOBEPXHOCTH; TPOBOIUTE KOATYJISILIMIO
XUMHNYECKUEC OKCIICPUMEHTHI, IIPOBOANTH KOJUTOMIHBIX CHCTEM
00paboTKy  pesynbTaToB KCTICpHMCHTA, YMmeer  u3MepaTh  (QU3MKO-XMMHYECKHE  XapaKTePUCTUKU
ATK(Y)-1 | onennBath norpentHoCTy, MPUMEHATH METOMEI JIK(Y)-1.V5 JUCIIEPCHBIX ~ CHCTEM, MPOBOAUTL 00pPabOTKY pe3yabTaToB
MaTEeMaTHYECKOr0 MOJICIHPOBAHHS M aHAIIN3a M3MepeHuit
prA UCCICIOBAHMH XHUMHUKO-TCXHOJIOTMICCKHUX 3HaeT OCHOBHBIE METOIBI SKCIIEPUMEHTAIBLHOTO HCCIICIOBAHUS
MIPOIIECCOB HIIK(Y)-1.35 MTOBEPXHOCTHBIX SBJICHHUH, METONBI IMOIYYCHHUS M KOATyJISIIHH
JIMCIEPCHBIX CHCTEM
2. Iloka3aTe/in U MeTOJbl OLlECHUBAHHUS
[Tnanupyemble pe3ynbTaThl 00y4eHHsI 10 AUCHIUTIIIMHE Kon HaumenoBanue paszaena Merto1bl O1IeHUBaHUSA
Kon HaumenoBanue KOHTPOJIUPYEMOU JUCLUIIIUHBI (OLIEHOYHBIE MEPOTIPHUSITHS)
KOMIIETCHLIUU
(nnm ee yacTH)
P1-1 | IlpumeHSTH 3HAaHUS 3aKOHOB, TEOPHHA, YypaBHEHUII, Pasznen 1. JlucniepcHble cUCTEMBI KomnoksBuym, npezeHranus,
METOJI0B KOJUIOMTHOM XUMHUHU MPU U3YYECHUU Paznen 2. Tepmoaunamuka JK3aMEH
IOBEPXHOCTHBIX SIBJICHUHN U JUCIIEPCHBIX CUCTEM ITOBEPXHOCTHBIX SIBJICHUI KonnokBuym, 3x3aMeH
OIIK(Y)-3 Paznen 3. Ancop6mus
Pa3znen 4. Dnexrpuueckue KomnokBuym, 3k3ameH
CBOMCTBA IUCIIEPCHBIX CUCTEM
Pazpen 5. YcTOoW4MBOCTD U KomokBuym, 3K3aMeH




KOAryJsiust 1Mo(poOHbBIX
JIMICTIEPCHBIX CHCTEM

Kosnoxsuym, 3x3aMeH

Paznen 1. JlucnepcHbie CUCTEMBI na3 1,13, 14
. Paznen 2. Tepmoannamuka na3 2,3
PaccunthiBaTh BENMUMHY yACITHHOM MOBEPXHOCTH, N
IIOBEPXHOCTHOTO HATHKEHUS, afCOPOIINT TOBCPXHOCTHRIX ABJICHIH
MOJIEK JI;s{ HBIX XapaKTEPHUCTUK ,HOBe I:(HOCT’HO Pazen 3. AncopOums 1134, 5,6,7
P/I-2 YIp p p p OIIK(Y)-3 Paznen 4. Dnexrpuyeckue Na3 8
AKTUBHBIX BEIIECTB, 3AMMCHIBATH (DOPMYIIBI MHIICILT o
o CBOKCTBA IUCIIEPCHBIX CUCTEM
TM0(POOHBIX 30JIeH, BBIOUPAThH AIEKTPOJIUT- -
OAIVISTO Pazgen 5. YcToHunuBOCTE U
Y p Koarynsuust 11o¢poOHBIX nas3o, 10, 11
JIMCTIEPCHBIX CHCTEM
Paznen 1. JlucnepcHelie cucTeMsl 3amura oTueTa o
Paznen 2. Tepmoaunamuka nabopaTopHoi padboTe
MTOBEPXHOCTHBIX SBJICHHM
Pasnen 3. AgcopOius 3ammTa 0TYETOB 10
[IpuMeHsTh SKCIEPUMEHTATBHBIC METOIbI A Ancopbu » o
OIpeaEIIEHUS IIOBEPXHOCTHOTO HATSHKEHHUS nabopatopHoii pabote
PJ1-3 P p ’ ATIK(Y)-1 Pasnen 4. DnekTpuueckue 3amuTa oTYeTa M0
BEJIMYUHBI aJICOPOIIHMH, SJIEKTPOKHHETUYECKOTO o .
CBOMCTBA IUCIIEPCHBIX CUCTEM nabopaTopHoO padboTe
MOTEHITMaJa, MOpora Koaryisiuu
Pa3nen 5. YcToiiuuBoCTh U 3amura oTuera o
KOaryJsiius Juo(oOHbIX nabopaTopHoO padboTe
JIUCTIEPCHBIX CUCTEM
Paznen 1. JlucnepcHble CUCTEMBI 3amura oT4YeTa 1o
nabopaTopHoO padboTe
Paznen 2. TepmoanHaMuka
BrinonHsaTs 00paboTKy U aHAIN3 TaHHBIX, MMOBEPXHOCTHBIX SIBJICHHUI 3amura OTYETOB MO
MOJIy4YE€HHBIX MPU TEOPETHUECKUX U naboparopHoii padore, 13 4,
P/1-4 SKCIIEPUMEHTAJIBHBIX HCCIIETOBAHUSIX AIIK(Y)-1 Paznen 3. Ancop6mus 56

MOBEPXHOCTHBIX SIBIEHHUH, TPOBOIUTH 00pabOTKY
pE3yIBTaTOB U3MEPEHUI

Paznen 4. Dnexrpuueckue
CBOICTBA IUCHEPCHBIX CUCTEM
Paznen 5. YcronuuBocts 1
KOAryJssiust 1Mo(poOHbIX
JCIIEPCHBIX CUCTEM

3ammTa oTYeTa 110
nabopaTopHoii padoTte
3ammTa oTYeTa 110
nabopaTopHoii padote




3. IIkaJua oueHUBaAHUSA

[Topsinok opraHu3alui OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlICHUBAHHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJMTeXHUYeCKOM yHHBepcutere (CructeMa olleHUBaHuUs)» (B JCHCTBYIOIICH pelaKiluu ).
Hcnonp3yeTcst 0alulbHO-pPEHTHHTOBAsI CHCTEMAa OLIEHUBAHMSI PE3YJIbTaTOB 00y4deHus1. FIToroBas oleHKa (TpaIuliiOHHAas U TUTEpHAs ) TI0 BHIAM y4eOHOM
nesitenbHOCTH (M3ydenne qucuuiuind, Y UPC, HUPC, kypcoBoe mpoeKTHupoBaHUE, TPAKTUKH ) ONIPEACIIIETCS CyMMOU 0alioB 1O pe3yibTaTaM TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTalu (MTOroBasi pEMTUHTOBAs OlleHKa - MakcumyMm 100 OamoB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJHUTCIIbHBIX OamioB 3a OLCHOYHBIC MCPONPUATHA TCKYUICTO KOHTPOJIA U HpOMe)KYTOqHOfI aTTecTalumu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaSI mKajga ajsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBITIOJTHEHHUSI CooTrBercrBHE
. Onpe/eieHne OLeHKH
3aJlaHusd TPAaAMIITHOHHOH OLIEHKE
90%+100% «OTINYHO» OTnu4HOE MOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHNSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeIbHOCTH,
HEOOXO0IUMBbIC PE3YAbTaThl 00yUeHHs CHOPMHUPOBAHBI, HX KAYECTBO OLICHCHO KOJHYECTBOM 0aJIIOB, OJIM3KHM K MAKCHMAJIbHOMY
70% - 89% «Xoporio» JloctaTouHO NOTHOE TOHUMAaHHUE MPEIMETa, XOPOIIME 3HAHUS, YMEHHUS U OTIBIT PAKTUUECKOMN JIEITeIbHOCTH, HEOOXOIMMBbIE PE3YIbTATHI
00y4eHus cOpMUPOBAHBI, KAYECTBO HU OTHOT'O U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJllioB
55% - 69% «Y 1oBi.» [IpuemneMoe OHUMaHUE MIPEAMETA, YAOBIECTBOPUTENbHbIC 3HAHKS, YMEHUSI U OMBIT IPAKTHYECKON JIEATEINbHOCTH, HEOOXOIMMBbIE PE3YIbTAThI
00y4eHus chOpMHUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OL[CHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaJlJIOB
0% - 54% «Heynosi.» Pe3ynpTaThl 00yYEHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPESOOBAHUSAM
[IIkayia y1si OLIEHOYHBIX MEPOIPUITHHI SK3aMeHa
% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLICHKH
3aJJaHUH DK3aMEHa oasL TPAAUMIHMOHHOHU OLICHKE
90%+100% 18 +20 «OTIUYHO» OTnryHOE NOHMMaHME NPEMETa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHHUS U BJIaJCHUE ONBITOM NPAKTHUECKOH JeATeIbHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHs CHOPMUPOBAHBI, UX KAUECTBO OL[EHEHO KOJIMYECTBOM 0aJUIOB, OJM3KHM K MAKCUMAIBHOMY
70% - 89% 14+17 «XoporIo» JlocTaTouHO MOTHOE MOHMMAaHHUE IIPEMETa, XOPOIIHe 3HAHNS, YMEHUS U OTIBIT MIPAKTUIECKOH NesITeTbHOCTH, HEOOX OAIMEIEe
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OLIEHEHO MUHUMAIIbHBIM KOJUYECTBOM 0aljIoB
55% - 69% 11+13 «Y IOBIL.» [TpreMieMoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIEC 3HAHNS, YMEHUS U OIBIT IPAKTUIECKON AESTENbHOCTH, HEOOX OUMBbIE
[pE3yNbTaThl 00Y4eHHs CPOPMHUPOBAHBI, KAUYECTBO HEKOTOPHIX U3 HUX OILICHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB
0% - 54% 0+10 «HeymoBi.» Pe3yneTaThl 00ydeHus He COOTBETCTBYIOT MUHUMAJIBHO JJOCTATOUHBIM TPEeOOBAHHIM

4. TlepeyeHb TMIOBBIX 3aJaHUIT

OneHoOYHBIE MEPONPHSATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

1. Omnpoc B KOHIIE JIEKIINH

1. 3anummure ypaBHeHHe aacopOiuu JIeHrMropa.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

2. Hazosure cnenuduyeckre 0coOOEHHOCTH TUCTIEPCHBIX CHCTEM.
3. Ipusenute npumeps [IAB.
4. 3anumute GopMyay MHUIEIUIBI THO(GOOHOTO 3015,

KosiiokBuym

Bomnpocsr:

1.  Coeuududeckne 0COOEHHOCTH BBICOKOIMUCTIIEPCHBIX CHCTEM. MEeTO bl IOJTY4EHUS TUCTIEPCHBIX
CHCTEM.

2.  TloBepxHOCTHOE HaTshKEHHE. BiusHue pa3muIHbIX (PAKTOPOB HA BEITMYHUHY ITOBEPXHOCTHOTO
HaTsOKEHHS. MEeTO bl OTIPE/ICIICHUSI TOBEPXHOCTHOTO HATSHKEHUSI.

3. Oco0eHHOCTH HCKPUBIICHHOW TOBEPXHOCTH pasjiena (a3. 3akoH KanWLISPHOTO JTaBIICHUS
Jlannaca.

4.  Ancop6mus. OCHOBHBIC TOHATHS U oTpesiesieHus. KomndecTBeHHbBIE CIIOCOOBI BRIPAKECHUS
BEJIMYMHBI aJICOPOIIHH.

5. Teopus MmoHOMOIEKyIsIpHOU ancopOumu JIsnrmiopa. Pacdyetr KOHCTaHT B ypaBHEHUHN
JIburMiopa.

6. Teopus mosmmonexkyasapHoi aacopOruu [Tonstau. AcoOpOIMOHHBIN TOTCHIIHAIL.

7.  Teopus BOT. [lpumenenue ypaBuenus teopur bOT k onrcannio u30TepM aacoponmu
Pa3IMYHOTO BUA.

8.  Axcop6mus Ha mopucThiX ancopOenTax. Knaccudukarmms nopuctbix copoentoB. Kanumispaas
KOHJICHCALlMs Ha TIOPUCTHIX COpOEHTAX.

9. OcobeHHOCTh TpaHuIlbl pa3aena. OyHaaMeHTanbHOe ypaBHEHHE afcopOiuu ['m6Oca. Anamus
ancop6imonHoro ypaBHeHus ['u66ca. CroiictBa [IAB u [TMB. YpaBuenue IlInmkoBckoro.

10. TIloBepxHocTHas akTuBHOCTH. [IpaBuio Jlrokino — Tpaybe. Munemioo6pasyromue (KOUIOHTHBIC)
ITAB.

11. OcoGenHoctu aacopOIUN U3 pacTBOPOB. MoseKyspHasi, HOHHAs © IOHOOOMEHHasi aJcopOIHsL.

12.  DAEeKTpPOKMHETUYECKUE SIBICHUS: dJIeKTpodope3, dIEKTPOOCMOC, TMOTEHIHMAT TEUeHUS,
notenuuan oceganud. [Ipuunnel BosuukHOBeHUs [I9C. Teopuu crpoenus JIIC. CtpoeHne KOIIONAHBIX
MUTEILT.

13. Kuneruka xoarynsauuu. Teopus ObICcTpoil koarymnsiuin CMOITyXOBCKOTO.

14. TlpaBuna >neKTPOIUTHON KOATYISAILUU.

15. Teopus ycroitunBoctu JnogoOHbIX aucnepcHbIXx cuctem 1JIPO.

BricTynuienune Ha
KOH(epeHI-Heaee
(mpe3eHTanusN)

TemaTuka npe3seHTALUMN
1. OnTtuyeckue cBOWCTBA JUCTIEPCHBIX CUCTEM: pacCcessHUe CBETa, MOTIIONIEHHE CBETa, OKpacKa
30J1eH
2. MonexynsipHO-KHHETUYECKHE CBOMCTBA AUCIIEPCHBIX cucTeM: nuddysus, 6poyHOBCKOE




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

JBUKEHHE, OCMOC, CEIUMEHTALINs, CEIUMEHTAllMIOHHOE PABHOBECUE
CTpyKTypHO-MEXaHUYECKUE CBOMCTBA JUCIEPCHBIX cUcTeM. THIbI CTPYKTYp. BsA3KOCTb.
CycrieH3uu u 3051

OMyIbCUU

ITenst

Anspo3onn

CucreMsl ¢ TBEpIOHM AUCIIEPCUOHHOM cpeioit

N MW

3amuTa JadopaTopHOii
padoThbl

Bomnpocsr:
IHosryyeHnne, 04MCTKA U HCCJIEJOBAHNME NIPOLECCa KOATYIAIMHE KOJJIOUIHOI0 PacTBOpPA.
1. HepeqnchTe MCTOABI MOJTYUYCHHUA U OYUCTKH JUCHCPCHBIX CUCTEM.
2.  3ammmmre GopMyITy MUIEIUIBI 307151 THAPOKCHIA KeJe3a U «OepIMHCKON Ta3ypm».
3. llepeuncaure npaBuia HMEKTPOIUTHOMN Koaryasinnu. Ha3oBHUTe 3/1eKTpOIUT-KOAarynsaTop
JUIA ACCIEyeMBIX 30JIel. [laiTe onpeeseHne «I1opora Koaryisiuuu», Kak OH paCCUUTHIBACTCS?

IloBepXHOCTHOE HATSIZKEHHE.
OnpenesieHne MOJIEKYJISIPHBIX XapakTepucTuk uccjaenyemoro IAB.
1. Yro Takoe moBepxHOCTHOE HaTshKeHHe. Kakue (GpakTophl BAUSIOT HA BEIUYUHY
MMOBEPXHOCTHOTO HaTsbKeHus. HazoBUTEe METOAbI ONpeieieHHs TOBEPXHOCTHOTO HATSHKEHUS.
2. Yro sBusiercsa [IAB, nzo6pasure crpoeHue aicopOLIMOHHOTO CIIOSI Ha TPaHULEe
KUAKOCTb—Ta3s.
3. Kakum 006pazoM MOKHO pacCUuTaTh MOJICKYISIpHBIE XapakTepucTuku [TAB.

HN3yyenue agcopOuum yKCyCHOM KHCJIOTHI HA AKTUBUPOBAHHOM YIJIe.

1. [aliTe onpeneneHue MOHATHAM: aacopOIus, aacopoeHT, ajcopodar, AGCOIIOTHAS
azcopOIus, THOOCOBCKas ancopOms.

2. TlpuBeaute ypaBHEHUE M30TEPMbI MOHOMOJICKYIISIPHOM aicopOumu JIPHrMIOpa, Kakum
00pa3oM pacCUMTHIBAIOTCS KOHCTAHTHI B ypaBHEHUU JIPHrMIopa.

3. IlpuBenurte ypaBHeHHE U30TEPMBI aicopOrmu DpeiiHmnxa, KakuM o0pa3oM
pPacCUUTHIBAIOTCS KOHCTAHTHI B ypaBHeHUN DpeiHannxa.

4. TlepeuncnuTe OCHOBHBIC ATAIbI BHIMOJIHEHHUS SKCIIEPUMEHTA.

Onpenenenue 31eKTPOKHHETHYECKOI0 MOTEHIMAIA METOA0M dJieKTpodope3a
1. Oxapakrepu3yiTe 3NeKTPOKHMHETHYECKHUE SIBICHUS, UTO ABJIsIeTcs nmpuunHoit K.
2. M3006pa3ute cTpoeHHEe BOWHOTO AIEKTPUUYECKOTO CIIOs coriacHo TeopusiM ['enbmroiba,




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

I'yn u llItepHa

3. Kakum 06pa3oM MOXKHO paccuuTaTh MIEKTPOKUHETHYECKHHA moTeHuan. [Ipusenute
ypaBHeHHe I'enbmroiba-CMOITyX0OBCKOTO.

4. 3anumute GopMyay MHUIIEIUIBI 305151 THAPOKCHIA Kele3a

13

Ilepeyens TemaTuxk U/13:

§1. Pacuer nucnepcHOCTH U yIeIbHON OBEPXHOCTH.

§2. Pacuer paboT aare3uu u Kore3uu, KOAPQPUIMEHTa paCTEKaHHUSL.

§3. PacyeT moBepXHOCTHOTO HATSKEHUS

§4. Tloctpoenue nzotepmsl aacopOiuu JIsnrmropa.

§5. Pacuer ynenpHOM noBepxHOCTH afcopbenTta no teopuu bOT

§6. Pacuetr rub0coBCcKOM agcopOIMK ¢ UCHONIB30BAaHUEM U30TEPMbI TOBEPXHOCTHOIO HATSKEHMUSL.
Ornpenenenne MOJEKYJIAPHBIX XapakTepucTuk [TAB.

§7. Pacuer koHCTaHT B ypaBHeHUH [IIMIIKOBCKOTO M MOBEPXHOCTHON AKTUBHOCTH.

§8. Pacuer snekTpokuHeTHUECKOTO oTeHMana u3 K.

§9. CocraBnenue ¢hopMysn MUIIEIT KOJUIOUTHBIX 30JIEH.

§10. Bribop nona-koarymstopa.

§11. Pacuer moporoB Koaryssiliuu

§12. Kuneruka ObICTpO# KOAryssIuu

§13. Pacuer ontuueckux cBoiicts JIC.

§14. Pacuer MonekynsipHO-KuHeTH4YeCKuX cBocTB JIC.

IK3aMeH

Bonpockl Ha 3k3aMeH:

1. OcobOeHHOCTH KOJUIOMAHBIX pacTBOpoB. I[Ipu3Haku OOBEKTOB KOJUIOMIHOM XUMHH.
KonuuecTtBeHHble CcOCOOBI  BBIpaXEHHS] TE€TEPOreHHOCTH W aucnepcHoctd. Cneuuduueckue
0COOCHHOCTH BBICOKOUCIIEPCHBIX CUCTEM.

2. Knaccudukaiuu AucrepcHbIX CUCTEM: 10 pa3MepaM YacTHIl AUCTIEPCHOM (a3bl, O arperaTHOMy
COCTOSIHUIO, 10 CUJIE MEX(a3HOTO B3aWMOJEHCTBUS, MO MOJBUKHOCTU YaCTHIl AUCTEPCHOU (a3bl (110
CTPYKTYpE) H JIp.

3. Metoapl NOJIydeHHUsI TUCTIEPCHBIX cucTeM. J(ucnepraimonssie MeToabl. [loHn3uTeM TBEpAOCTH.
Konnencaunonnsie Meroasl. Ctaaun koHAeHcanuu. Ou3nyeckue KOHACHCAIMOHHBbIE METObl: METO]
KOHJIEHCAllMd W3 TapoB; METOJ 3aMEHbl PAaCTBOPUTENS. XUMHUYECKHE KOHJICHCALIMOHHBIE METO/IbI.
[Ipumepbl XUMHUYECKUX pEaKLUN, HCIONb3YEMBIX i OO0pa30BaHUs KOJUIOMAHBIX CHCTeM. MeTon
nenTu3anuu. MeTo/1bl OYMCTKH JIUCIIEPCHBIX CUCTEM.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

4. TloBepxHocTHOE HaTshkeHHE. DU3MUECKUM CMBICI MOBEPXHOCTHOrO HaTspKeHus. CuioBoe u
SHEPreTUYECKOe OINpeAeNeHUs] IOBEPXHOCTHOIO HaTsHKeHMs. TepMoIuHaMHuYecKoe OIpe/eeHue
MOBEPXHOCTHOTO HATsHKEHUA. EMHUIIBI U3MEPEHHs TOBEPXHOCTHOTO HATSKEHUS.

5. BnusiHue pa3nuvHbXx (AKTOPOB HA BEIUYMHY IMOBEPXHOCTHOTO HATSDKCHHS: XMUMHYECKOM
IPHUPOJIBI BEIIECTBA, TEMIIEPATyphl, MPHUPOABI TpaHWYamux ¢a3 (mpaBwio AHTOHOBA), NMPHUPOABI U
KOHILEHTPALMU PACTBOPEHHOTO BEILIECTBA.

6. Mexwmounekymsipaple 1 MexdasHeie B3aumojneicTBusi. Koresus. PabGora koresuu. Anresus.
Pa6ora anre3un (ypaBuenue [ronpe). Pacrekanue oHON KUIKOCTH IO MOBEPXHOCTH APYroi (MpaBuio
lapxunca). CmaunBanue. YpaBuenue fOura. Ananus ypaBuenus IOnra.

7. OCOOEHHOCTH HCKPHUBJICHHOW MOBEPXHOCTH pazjaenia ¢a3. 3aKoH KamWUISPHOTO JaBJICHUS
Jlanmaca. BeiBox m aHanmu3 ypaBHeHus Jlammaca. KanuimisipHoe MOJHATHE M OMYCKAHME JKMIKOCTH B
kamuisipe (ypaBaenue JKiopena). Ananmu3 ypaBHeHus JKiopeHa. BiusiHue KpUBU3HBI TOBEPXHOCTH Ha
JTaBJICHUE HACBIIIEHHOTO mnapa. YpaBHeHue Tomcona — KenbBHHA, aHaIU3 ypaBHEHUS: KamWUISpHAas
KOHJICHCAIIMSI, N30TEpMUYECKas TIeperoHKa.

8. AncopOmusi, OCHOBHbIE TMOHATUS M ompeneneHus. KomuuecTBeHHbIE CIMOCOOBI BBIPAKECHUS
BENTUYMHBI aacopOunu. dusmueckas M Xumudeckas aacopOuus. OCHOBHBIE 3KCIIEPUMEHTAIIbHBIC
3aBHCHUMOCTH afcopOruu (n3006apa, u30TepmMa U H30CTepa aicoponmn).

9. Teopuss MoHOMOJIEKYIsIpHOU ajacopOmuu JI armiopa. OCHOBHBIC TIOJIOKCHHS. YpaBHEHUE
uzoTepMbl JIsHrmiopa (BbIBox). AHanu3 W MPUMEHEHHE ypaBHEHHUs anacopOuuu JIhnrmiopa. Pacuer
KOHCTaHT B ypaBHeHuUU JI3HrMropa.

10. DOwmmmpuueckoe ypaBHeHHe ancopbumm DpeitHanuxa. Pacder KOHCTaHT B ypaBHCHHH
OpeliHaIMXa.

11. Teopus nmomumonekyispHor anacopOruu Ilosssan. OCHOBHBIC TIOJIOKEHHS. AJICOPOIIMOHHBIN
noteHuuan. Oco6eHHOCTH XapaKTePUCTUUECKON KPUBOK.

12. Teopust BOT. OcHOBHBIE NIOJIOKEHUS. Y paBHEHHUE TOTUMOJEKYIsipHOi ancopoiuu bOT. Pacuer
KoHCTaHT B ypaBHeHuu bOT. Ilpumenenue ypaBHeHus teopun bOT k ommcanuio u3oTepM aacopOuuu
paznuyHoro Buaa. Orpannyenus teopuu bOT.

13. OcobeHHOCTh TpaHUIIBl pa3/iena KUIKOCTh-Ta3. AHaIU3 aJIcCOpOIIMOHHOTO ypaBHeHus ['u60ca.
CaoiictBa ITAB u I1MB.

14. YpaBuenue [lumkosckoro. ®u3nueckuii CMbICT KOHCTAHT B ypaBHeHHuH [1IunikoBckoro.

15. CtpoeHue aacopOIMOHHOTO CJIOSl Ha TpaHuIle pacTBOp — ra3. Pacuer ru60coBckoitl aacopOimm
W3 U30TEPMBI TIOBEPXHOCTHOTO HaTsbKeHUs. [IpruMenenue ypaBHeHus n30TepMbl JIGHTMIOpa K aacoponmu
Ha FpaHMIIe KUJKOCThb-ra3. Pacuer MoJieKyIsipHBIX KOHCTAHT uccaeayemoro [TAB.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

16. IloBepxHocTHas aktuBHOCTb. [IpaBuno rokno — TpayGe. I'paHuiibl IpUMEHUMOCTH ITpaBUIIa
Hroxiio — TpayoGe.

17. Munennoo6pa3yromue (komutonnnsie) [TAB. TlonsTus: Munesia, KpuTHYecKass KOHIECHTPAIUs
munemiooopazoanus  (KKM). Tlpsmble  Munemisl, oOpaTHbie  MuIe/Uibl.  Kiaccudukarus
mutesuooopasyronux [TAB. Conrobunuzanus.

18. Ocobennoctu aacopbumu U3 pactBopoB. MonexymsipHast ancop6ouus. [IpaBuno ypaBHHBaHUs
nonsipHocreit [1.A.Pebunnepa. Brusiaue npupoisi pactBoputests Ha ancopOuuto. MHBepcus cMaunBaHusI.

19. Wonnas ancopOuusa. IlpaBuno uzbuparensHoi ancopOruu IleckoBa — Pasinca. BiusiHue
MIPUPO/IbI HOHOB Ha UX aJICOPOIIMOHHYIO CIIOCOOHOCTb.

20. NonoobmenHas ancopouus. Monutsl. OcobeHHOCTH HOHOOOMEHHOH afncopouuu. [Ipumenenune
HMOHHOTO 0OMEHa.

21. DNEeKTPOKMHETHYECKHE SIBJICHUS: DIEKTpOodope3, IIIEKTPOOCMOC, TOTEHIIMAT TEUYCHUS,
noteHuan ocenanus. [IpuurHbel Bo3HUKHOBEHHS J[DC. OCHOBHBIE MOJIOKEHHUS, JEKANUE B OCHOBE
Teopuil o crpoennn [J9C.

22. Teopuu crpoenus JIIC: I'enbmroibua — [leppena, I'yu — Uenmena, [ltepna.

23. Crpoenne xowmouaHeix wMunemn. IlpaBuno @asuaca — ITleckoBa o  BwIOOpE
MOTEHINAJIONPEAEISIIONIUX HOHOB.

24. VI3amepeHue 3NIeKTPOKMHETHIECKOTO TTOTeHITaIa U3 AekTpodopesa. YpaBueHnus [ eapmrosbiia
— CMOJIyXOBCKOTO.

25. TlonsiTHe YyCTOMYMBOCTU IUCHEPCHBIX CUCTEM, BUJbI YCTOWUMUBOCTH. DAaKTOPHI arperaTuBHOM
ycrounBoctd. Koarynsauus, craguu koaryisinuu

26. Kuneruka xoarymsuu. Teopust ObicTpoit Koarysaiuu CMoryXoBCKOT0. OCHOBHBIE ITOJI0XKEHUS.
Pacuer skcnepruMeHTanbHOM, TEOPETUUECKOW KOHCTAHTBI CKOPOCTU KOAryJIAlMHM, BPEMEHH MTOJIOBUHHOU
KOaryJsiliy, YUCia YaCTULl Pa3INYHbIX MOPSAIKOB.

27. IlpaBuna »3JeKTpOAUTHOM koarymsiuu. Ha npumepe NOACHUTH, KaKOM M3 YKa3aHHBIX
ANEKTPOJIUTOB — KOATYJIATOPOB 00J1aaeT HAUMEHBIIUM [TOPOTOM KOAryJsIUu.

28. Teopus ycroruuBocTH 1M0(PoOHBIX qucnepcHbix cucteM [JJIDO. PackinHuBaroliee JaBieHUe.
CocraBisroniye pacCKIMHUBAIOIIETO JaBICHUSA. DHEPTUs 3JIEKTPOCTATUUECKOTO OTTATKUBAHUS. DHEPIrUs
npuTskeHus. [loTeHanbHble KpUBbIe B3aUMOACHCTBUSL YACTHLL, MOJIHAS SHEPTUsI CUCTEMBI.

7. MeToanueckne yKa3aHus 1o nNpoueaype oleHuBaAHUS
IIposoosmcs memoouueckue mamepuanst (npoyedypvl NPO8eOeHUs) KO 8CeM OYECHOUHBIM MePONPUSMUIM.




OueHo4yHble MEPONPUATHS

Hpoueuypa TIIPOBECACHHUSA OLICHOYHOI'0 MEPONIPUATHS H HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

Ormpoc B KOHIIE JICKITUU

[IpoBoauTCS B KOHIIE Ka)KJOW OUHOM JIEKLMHU. 3a BEPHBIN OTBET HA BOIIPOCHI ONIPOCA CTYAECHTHI
noJiyyarot | Ga.

Komnoksuym

[Tocne u3ydeHus: Kaxx0To pasziena CTyACHTHI IPOXOIAT MPOMEKYTOUHYIO aTTECTALUIO B BUJC CAAYH
KoJIOKBUYMa. OTBETHI Ha BOIIPOCHI KOJUIOKBUYMA OLIEHUBAIOTCA B Oaiiax (KOJIMUYECTBO OaJIOB YKa3aHO
B PEUTHUHI-IJIaHE JAUCLUILUIMHBI).

BricTymnnenue Ha koHpepeHI-
Hezene (Mpe3eHTalus)

Crynentam Ha BBIOOD Tipesiaraercst 8 TeM npeseHTanuid. C moAroTOBICHHBIMH MTPE3CHTALUSIMH
CTY/ICHTHI BBICTYIAIOT Ha KOH(pepeHI-Heene. KadecTBo mpe3eHTannu oreHnBaeTcs B 0aax
(KoJIMYeCcTBO OAJIJIOB YKa3aHO B PEUTUHI-TIJIAHE TUCIUILINHBI).

3ammuTa 1abopaTopHON pabOThI

[Tocne BbIMoOIHEHMS TAOOPATOPHOM pabOTHI MPOBOJAUTCS OOCYXK/IEHUE PE3yIbTaTOB U CIAETCs OTYET. 3a
OTYET CTY/AEHTHI NMOJTY4at0T 0aJlyIbl (KOJIMYECTBO OAJIJIOB YKA3aHO B PEHTHHI-TUIaHE JUCHUIIINHBI).

na3 CrynenTam npeanaraetcs pemuth 14 3a1a4. 3a BEpHOE PEIICHHE KaKI0W 3a/1a4i HAYHCIISTIOTCST OaJIITBI
(KonMuecTBO OAJIJIOB YKa3aHO B PEUTUHI-TJIAHE TUCIUILIMHBI).
DK3ameH [Tocne BbIMOTHEHMS BCEX 3aJaHUN CTYJEHT JIOIyCKaeTcs K cade sk3aMeHa. MakcumanbHoe

KoIu4decTBO 0amioB 3a dx3amMeH 20 0amtoB. KoanuecTBo 0aj1IoB 3a DK3aMeH U KOJIMYECTBO OaJlIOB,
HaOpaHHOE B CEMECTPE CyMMUpyeTcs U popMupyeTcs oOIas oreHkKa.

JlononHUTENbHBIE OATLIBI
(pereHue TOMOTHUTEIbHBIX

UJ13)

CryneHTaM npeyiaraeTcsi peuTh TOMOJTHUTEIbHbIC 3a/1a4d, 9TOOBI HAOpaTh JOTIOJTHHUTEIBHOEC
KOJIMYECTBO 0a/IoB. MakcuMaabHO MOYKHO HaOpath 15 6amios.




MHHHACTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHHUS POCCUCKOM ®EJIEPALIMU
DenepansHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKACHHE BEICIIETO 00Pa30BaHU

«HAIMOHAJIbHBIN UCCJEJIOBATEJIbCKUMA TOMCKHI IMMOJUMTEXHUYECKAA YHUBEPCHUTET»

KAJIEHJIAPHBIN PEATUHI-TIIAH JUCLUILIAHBI
2020/2021_y4eoublii rox

OLIEHKU JIucIuIInaa Jlexupm 16 yac.
«Komnouonas xunusy TTpaxr. ammst 0 yac
«OUIIH» A 90 - 100 GaymioB - -
J1a6. 3ansTHst 32 Yac.
Xopouo» B 80— 89 Gamos o HanpasyieHnto 18.03.01 «Xumuyeckas TEXHOIOTHSD Bcero ayn. pagora 48 yac.
C 70 —79 Gamos CPC 60 yac.
D | 65—69Gamos 108 | uac
« oy E 55 — 64 6o HToro 3 36
3adreHo P 55 - 100 6aymios
Heynosnersopu
TEIBHO / F 0- 54 GartoB
HE3a4TEH0

Pe3yJibTaThl 00yUeHUs N0 JUCHUILTHHE (chopmynuposamp st KOHKDEMHOU OUCYUNTIUHDL):

P/1 [IpuMeHATH 3HaHUA 3aKOHOB, TEOPHUH, YpaBHEHUH, METOJIOB KOJUIOMAHOM XMMHUH NPHU M3YYEHHH IOBEPXHOCTHBIX SBICHUM U
JIICTICPCHBIX CHCTEM
PI2 PaccunThIBaTh BENMUYHMHY Y/ACIBEHOW TOBEPXHOCTH, TIOBEPXHOCTHOT'O HATSKEHHS, a}lCOP6LII/II/I, MOJIEKYIISIPHBIX XapaKTePUCTUK
TIOBEPXHOCTHO-aKTHBHBIX BEIIECTB, 3aMUCHIBATh ()OPMYIIBI MHIEIUT THO(OOHBIX 30JIeH, BEIOHPATH AIEKTPOIHUT-KOAryIsiTop
PII3 [IpuMeHsITh SKCIIepUMEHTAIBHBIE METOJIBI OIpe IeTICHHS TOBEPXHOCTHOI'O HATSDKESHHUSI, BEIMYMHBI aJICOPOIHH,
JJICKTPOKHHETHYCSCKOT0 MOTCHIINAJIA, TOPOra KOAryJIsIuI
P4 BeimonHATE 00paboTKy M aHaIHM3 JAHHBIX, ITIOMYYSHHBIX MIPH TEOPETHYECKUX W IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHSIX
MTOBEPXHOCTHBIX SIBJICHUH, MPOBOUTH 00Pa0OTKY pe3y/IbTaTOB U3MEPCHHUI
OueHoYHble MEPONPUSITHUS:
J1A AMCHUILINH ¢ (POPMOIi KOHTPOJISI - IK3aMeH JlonoJHUTeIbHBIE 0AJJIBI
OneHoYHbIE MEPONPHSATHS Koa- | Banasl YueGHas 1esATeJTbHOCTD / Koa- | Bamiasl
BO OLCHOYHBbIC MEPONIPUATHS BO
Texkyumii KOHTPOJIb: 80 Tekymmii KOHTPOJIb:
11 [ocermenne nexuuii (onpoc B KOHIE 8 8 JII1 | Pemenue nononauTenbHbx MJ13 10 15
JICKITHH)
TK1 | BrinmonHeH#e 1a00paTOPHON pabOThI 5 5
TK2 | 3amwura oryera no gadopatopHoit 5 11
pabote
TK3 | Beimonuaenue /13 14 16
IIpoMeKyTOUHASI aTTeCTAHUS: 20
IMA1 | Dk3ameH 1 20
IIA2 | KomnokBuym 6 36
ITA3 | Bricrymienue Ha KoH(pEpeHI-Heene 4 4
(pe3eHTAaIHSA)
HUTOr'o 100 HNUTOTI'O 15
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Koa-Bo Ounenounoe Hndopmanuonnoe
-2 2 4acoB MeponpusTue obecneyenue
E Jlata E g E Ayn. | Cam. Koa-80
= | Havana = 3= YuebHas JeATeILHOCTD GaLI0B Yueonasn 7 r— Bupaeo-
T |wemen | 3 5 5 auTepary p pecype
g E pa -pecypcent "
1 2 3 4 6 7 9 10 11
1 Jlexmms 1. Cneyuguueckue ocobennocmu OucnepcHovix II OCH 2P
Pl cucmem. Memoobt nonyuerus OUCHepPCHbIX CUcmem 1-3 1,234
JOII
PI2 1-5
P13 -
P14 Uncmpykmaoic no Th ¢ xumuueckoti 1abopamopuu 2
W3 1. Jucnepcrocms 0,5 TK3 1 JIOIT 3
2 P/13 |/laboparopnas pabora 1. [Tonyuenue smynvcuii 1 TK1 1 OCH 1
PJ14 |3ammTa ordera mo sabopaTopHOit padore 1 1 1 TK2 1 OCH 1
3 Jlexrms 2. Tepmoounamura no8epxXHOCHHLIX S6ICHUIL. 2 II 1 OCH 2P
Ilosepxnocmuoe namsidcernue. OcobenHocmu 1-3 1,234
UCKPUBTIEHHOU NO8epXHOCMU pazoena ¢as. J10IT
1-5
gﬁ; JlaboparopHas pabota 2. [lonyuenue, ouucmka u 1 TK1 1 OCH 1
P uccne0o8ane npoyecca Koazynayuu KoaiouoHo20
PJl4 acmeopa
3amuTa oTYeTa M0 JJAbopaTOpHOH padore 2 1 1 TK2 1 OCH 1
W3 2. Mexcmonexynsipmvie 83aumooeticmaust 0,5 TK3 1 JOIT3
W3 3. Memoow: onpedenenus nosepxnocmmozo
HAMAHCEHUS,
4 PII-1 Komnoksuym 1. Ocobennocmu, kiaccugpuxayuu /1C, 2 4 T1A2 6 OCH oP
memoowt nonyuenus J{C 1,23 | 1,234
5 Jlexuus 3. Aocopbyusi. OcrogHbie noHsmus u 2 11 1 OCH OP
onpeoenenus. A0copbyus na epanuye meepooe meno-2as. 1-3 1,234
PA1 T, T
eopus Jlenemiopa. JOIT
P2 1-5
gﬁi JlaGopatopnas pabota 3. Onpedenerie nosepxHocmHozo 2 TK1 1 OCH 1
HAMAHCEHUs,
W3 4. Ypasnenue uzomepmol adcopdoyuu Jlenemopa 1 TK3 1 JOIT 3
6 P BrinonHeHre pacueToB U 3aliuTa oT4yeTa no gabopatopHoit| 2 1 TK2 4 OCH 1
114
pabote 3
7 Jlexuus 4. Aocopbyus na epanuye meepooe meno-2as. 2 I 1 OCH oP
Teopus Tonsnu, meopus BIT. Adcopbyus na nopucmeix 1-3 1,234
Pl |aocopbenmax JOII
P2 1-5
PI3 |KomnokBuym 2. Tepmoounamuxa nogepxrocmuuix sgnenui | 2 4 T1A2 6 OCH oP
P14 123 1234
U3 5. Teopust nonumonexyasaprotl adcopbyuu meopuu 1 TK3 1 JOI13
50T
8 P4 JlaGopatopnas pabota 4. Hzyuenue aocopbyuu ykcychou 2 TK2 4 OCH 1
KUCTIOMbL HA AKMUSUPOBAHHOM Y2Tle
9 Kondepenn-negensn 1
BeicTymuieHre ¢ 0KIaq0M Ha KOH(EepeHII-Heaeme 2 1 TIA3 4 OCH OP
1,23 | 1,234
PI1
P12 JOI1
1,24
W3 13. Pacuem onmuueckux ceoticms JIC 0,5 TK3 1 JIOIT 3
W3 14. Pacuem monexkynsipHo- KUHEMu4ecKux c0tcms 0,5 TK3 1 JIOIT 3
[/[C
Bcero no KOHTPOJILHOI TouKe (aTTecTanun) 1 24 | 16 38
10 Pl4 BeinosnHeHne pacueToB U 3alluTa oT4yeTa mo JabopatopHoit| 2 1 TK2 4 OCH 1
pabote 4
11 Jlexuust 5. Aocopbyusi Ha epanuye HeUOKOCMb-2a3. 2 II 1 OCH 2P
@ynoamenmanvroe ypagrenue aocopoyuu I'ubbca. 1-3 1,234
PJI1 |Muyennoobpasyiowue IIAB. Ocobennocmu adcopoyuu u3 J1OIT
P2 |pacmeopos. Monexynspuas aocopoyus. Hounnas 1-5
P13 |aocopbyus. Honoobmennaa adcopbyus
P14 |KomnokBuyM 3. Aocopbyus Ha epanuye meepdoe meno-2az| 2 4 T1A2 6 OCH oP
123 | 1234
W3 6. Onpedenenue monexynapruix koncmanm 11AB 1 TK3 3 JOIT3
W3 7. Aocopbyus na epanuye pacmeop-2a3 0,5 TK3 05 | AOII3
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Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB Meponpusitue oGecneyeHne
E Jlata E g E Ayn. | Cam. Koa-80
= |wavana | B z £ YueOnas 1esTeIbHOCTD P Yyebnasn Hnrepuer Bujeo-
T | emenn 2 é g anrepary | L o vben | PECYPE
S = pa bl
12 JlaGopatopHnas pabota 5. Onpeoenenue 1 TK1 1 OCH 1
PI3 |enexmpoxunemuueckoco nomenyuana memooom
P4 |enexmpogopesa
3amuTa oT4eTa 10 JIAbopaTOpHOH padore 5 1 1 TK2 1 OCH 1
13 Jlekmust 6. Dnexmpuueckue c8olcmea OUCNEPCHbIX 2 II 1 OCH 2P
cucmem. Inekmpokunemuueckue signenus. Cmpoerue 1-3 1,234
|/[DC. Cmpoenue KonnouoHbix Muyenn J1OIT
1-5
P11 |KomnokBuym 3. Adcopbyus na epanuye meepdoe meno-zaz| 2 4 T1A2 6 OCH 2P
P12 1,23 [ 1234
PI3 M3 8. Dnexmporxunemuueckue signeHust 0,5 TK3 0,5 | AOIT 3
PJ14 |KonnokBuyM 4. A0copbyus Ha epanuye HCuoKocmv-2as. 2 4 T1A2 6 OCH 2P
[Adcopbyus uz pacmeopos 123 | 1,234
14 PemieHne 3a/1a4 Ha COCTaBJICHHE MHULEILT JTHO)OOHBIX 2
P2 9
307ei
W3 9. Cmpoenue koanouduvix muyenn 0,5 TK3 1 JOIT 3
15 Jexmms 7. Yemouuueocms u koazynsiyust iuopooHwvix 2 II 1 OCH 2P
PI1 |oucnepchovix cucmem. 1-3 1,234
PJI2 JIOT
PJI3 1-5
P14 |KomnokBuym 5. Dnexmpuueckue ceoticmea JJC 2 4 T1A2 6 OCH oP
1,23 [ 1234
16 PIR PenieHune 3a1a4 Ha pacyeT MOPOroB KOATYIISAIHH 2
W3 10. Beibop snexkmponuma-koazyismopa 0,5 TK3 1 JOIT 3
W3 11. Pacuem nopozos koazynisyuu 0,5 TK3 1 JOIT3
17 Jlexuus 8. Teopust yemotivugocmu JJJIPO 2 I 1 OCH oP
on I[lo?i'[ 1,234
Pl 15
Pa3 =
PJl4 Pemrenue 3ama4 Ha pacueT KWHETHKHU ObICTpOid Koarymsiuu | 2
CMOJ1yXOBCKOI0
W3 12. Kunemuxa 6vicmpoil koa2yasyuu 0,5 TK3 1 JOIT 3
18 Kondepenu-uenens 2
PII-1 |KomnokBuyMm 6. Yemoiuusocmo 2 | 4 A2 6 OCH OP
1,23 | 1,234
Bcero no KOHTPOJILHOW TOYKeE (ATTECTANNHN) 2 24 | 24 80
JK3aMeH 20 20
OO0 00beM Pad0OThHI MO THCIUIIINHE 48 | 60 100
HNupopmanuonHoe obecneyeHue:
Ne OcHoBHas y4yeOHasi uteparypa (OCH) Ne Ha3BaHue 3J1eKTPOHHOr0 Anpec pecypca
(ko) (ko) |pecypca (OP)
OCH |Komrouanast xumust: yue6uoe nocooue / E. B. OP 1 | DnekTpoHHO-OHOIHOTEYHAS https://e.lanbook.com/
1 Muxeesa, C. H. Kapbaunosa, H. I1. [Tukyna, A. T1 cucrema «JIaHp»
Acramkunda; HanmoHanbHbIN MCCISI0BATENbCKUI
Tomckuii nonurexuuueckuii yausepeutet (TITY). —
Tomck: U3p-so TITY, 2011. — URL.:
http://www.lib.tpu.ru/fulltext2/m/2012/m214.pdf.—
Pexwum nocryna: u3 kopnopatussoii cetu TITY. —
TekcT: 27eKTPOHHBIN
OCH |IUlykwus, E. JI. KomwntonaHas XuMust : y4eOHHK JUTs OP 2 | DnekTpoHHO-OHOIHOTeYHAS https://urait.ru/
2 6akanaspos / E. . ll{yxun, A. B. Tepros, E. A. cucrema «fOpaiit»
AmenuHa. — 7-€ U311, Uctp. ¥ Jon. — MockBa :
IOpaiir, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-
2424.pdf. — Pesxum foctymna: U3 KOPIOpaTUBHON
cetu TIIY. — TekcT: 21eKTPOHHbBIN
OCH | ®ponos, IO. I'. Kypc KOMIONAHON XHMHH. OP 3 | HayuHO-311eKTpOHHAS https://elibrary.ru/defaultx.asp
3 [ToBepXHOCTHBIE SIBICHUS U TUCTIEPCHBIE CHCTEMBI: oubmmoreka eLIBRARY.RU
yuebnuk st By30B / 0. I'. ®dpono. — Mocksa:
Anpsirc, 2014, — 464 c. : w1, — Texkcer:
HEIOCPEICTBEHHBIN
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/defaultx.asp

OP 4

DNEeKTPOHHO-ONOIMOTEUHAS
cucrema «KoHCynbTaHT
CTYJICHTa»

http://www.studentlibrary.ru/

(xom)

JonoaHuTeabHas yuyedHas jqureparypa (JOII)

(xom)

Bupeopecypcesl (BP)

Anpec pecypca

JOIT

Bororkuii, C. C. Kypc xomtonaHo# XxuMun : yae6HO
mocobue / C. C. Borouknit. — 3-e us., crep. —
ExarepunOypr : ATII, 2015. — 512 c. : mn. — Texer :
HEIOCPEICTBEHHBIN.

BP1

JOIT

Ienspman, M.U . KomutonnHas xumust : yaeGHuK / M.
. Tensdman, O. B. Kosanesny, B. I1. FOctpaTtoB. —
6-¢ m31., crep. — Cankr-IlerepOypr : Jlanp, 2017. —
336 c. — Texcr : 31eKTpOHHBIH // JIaHb : 2IEKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/91307. — Pexum
JlocTyma: u3 kopriopatusHou cetu TITY.

BP2

JOIT

MuxeeBa, E. B. [loBepXHOCTHBIE SIBICHUS U
nucriepcHble cucteMbl. Kommonanas xumust. COOpHIK
TIPUMEpPOB U 3a1ad : yaebHoe nocodue / E. B.
Muxeesa, H. I1. [Tukyna, C. H. KapGanHosa ;
ToMmckuii NONUTEXHUYECKUH yHUBEpCUTET. — TOMCK :
W3n-so TITY, 2008. — URL.:

http://mww. lib.tpu.ru/fulltext2/m/2013/m166. —
Pexum nocryna: u3 kopnopatusHoit cetu TITY. —
TeKcCT : 21eKTPOHHBII.

J0IT

Dpunpuxcoepr, [. A. Kypc konmonaHo# XuMuH :
yueonuk / 1. A. ®punpuxcbepr. — 4-e U31., UCIp. U
nor. — Cankr-IlerepOypr : Jlanp, 2010. — 416 c. —
Tekcr : anexkTpoHHblit // JIaHb : 35eKTPOHHO-
6ubnuoreuHas cucrema. — URL:
https://e.lanbook.com/book/4027). — Pexxum poctyma:
13 KopriopatuBHoii cetu TITY

JOIT

Maneimesa, XK. H. Teopetuueckoe u npakTuyeckoe
PYyKoBOACTBO 1o AuctuIuivHe "TloBepXxHOCTHBIE
SIBJICHUS U AUCHIEPCHBIE CHCTEMBI": yueOHOoe rmocodue /
K. H. Maneiesa, 1. A. HoBakoB ; Bonrorpaackuit
roCyAapCTBCHHbIH TEXHUUECKUH YHUBEPCUTET. —
Bonrorpan : [lonurexnuk, 2007. — 344 c. : uin. —
TekcT: HemocpeICTBEHHBIN

Cocrasui:

(E.B. Muxeega)
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CoriacoBaHo:
3aseayromuii kadeapoit —

pykoBozuTens OXH Ha npasax kadeaps!
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(E.X. KopoTkoga)
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