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Poub nucuumnunbl «Kosiougnass Xxumus» B GOPMUPOBAHMH KOMIIETEHIIUH BBINYCKHUKA:

Jnement . Kox Pesysbrar CocTaBJsIONIMeE PE3yJIbTATOB 0CBOEHH (1€CKPUITOPbI KOMIIETEeH i)
00pa3oBaTeIbHOI
KOMIIeTeHI bl
NPOrpaMmbl Cemectp HaumeHnoBaHue KoMIeTeHIUH
L VBT HaumenoBanue
(AucuunIuHa, 00l Ko
npaktuka, [HA)
l'oToBHOCTE  HCIIOJIB30BATh OIIK(Y)- | Brmazmeer cnocoOHOCTBIO OLIEHUBATH a/ICOPOIIMOHHYIO CIOCOOHOCTh
3HaHUS O CTPOCHUH BEIIECTBA, 3.B14 Pa3IMYHBIX BEIIECTB U MaTepHaIOB
IIPUPOJEC XUMUYECKOU CBSI3H B
pa3iIn4HbIX KJlaccax OIIK(Y)- YMeeT paccuuThiBaTh OCHOBHBIE XapaKTEPUCTUKHU JUCIIEPCHBIX
XUMHUYECKUX COCIUHEHUN I 3.V14 CHCTEM M MTOBEPXHOCTHBIX SBJICHHUN
OIIK(Y)-3 . P2
MOHUMaHHS CBOMCTB
MaTepHaioOB M  MEXaHH3Ma
XUMHICCKUX MPOIECCOB, OIIK(Y)- 3HaeT 0COOEHHOCTH CTPOSHUSI KOJIOUAHBIX CUCTEM U MEXaHU3MBI
TIPOTEKAFOIIINX B 3.314 MIPOTEKaHMsI IOBEPXHOCTHBIX SIBICHUN
OKpYXAaIOIIEM MUpPE
Kounounnasn 5
XUMUs Bnaneer MeromamMm W3MepeHHS IOBEPXHOCTHOTO HATSKEHUS
CnocobHoCTS MaHMpOBaTs H JUIR(Y)- a C(f[ ounn n . eJIbHOM H(I:))Be XHOCTH; pr[ OBOANTH KOAryJist 1/1}(;
IIPOBOJUTH XUMHUYECKHE 1.B5 Acopou YA P » TIpOBOA yan
KOJUTOMIHBIX CHCTEM
9KCIIEPUMEHTHI,  TPOBOJHTH
00paboTKy pe3yIBTaToOB
Ymeer  u3MepATh  (PU3MKO-XMMHYECKHE  XapaKTepHUCTHKH
3KCIIEPUMEHTA, OLICHUBATh JIIK(Y)-
JIK(Y)-1 P5 JUCTIEPCHBIX ~ CHCTEM, TPOBOJUTH 00pabOTKy pe3yJbTaToB
MIOTPEIIHOCTH, MIPUMEHATh 1.Y5 o
U3MEPEHUI
METOJIBI MaTeMaTH4eCKOro
MOJICIMPOBAHMSI W  aHalIH3a
3HaeT OCHOBHBIE METOJbl JKCIHEPHUMEHTAIBHOTO HCCIIEIOBAHHS
P UCCIIEJIOBAHUH XUMHUKO- JIK(Y)- .
MOBEPXHOCTHBIX SIBICHHH, METOJABI MOJYyYeHHs U KOaryJisiiuu
TEXHOJIOTUIECKHUX MPOIECCOB 1.35
JICTIEPCHBIX CUCTEM
1. Ioxa3aTeju ¥ METOALI OLlEHUBAHUSA
[TmaHMpyeMble pe3yIbTaThl 00yUEeHHUS 110 JUCIUILINHE Kon HaumMeHnoBanue pasneina JUCIUITITHHBI MeTo/1b! OLICHUBaHUS
Kon HaunmenoBanue KOHTPOJIHPYEMOU (o1IEHOYHBIE MEPONPUSTHS)
KOMITeTEHIMHU (WIIn
€€ YacTH)
Pa-1 IIpuMeHATH 3HaHUS 3aKOHOB, TEOPUH, YpaBHEHHH, METOI0B Paznen 1. JlucnepcHble CUCTEMBI Konnoksuym, npe3eHTanus, 3K3aMeH
KOJUTOMJTHOM XUMHH TPH U3yYESHUH NOBEPXHOCTHBIX Paznen 2. Tepmoaunamuka KosnokBuym, sx3aMeH
SBJICHUH U JUCIEPCHBIX CUCTEM OTIK(Y)-3 MOBEPXHOCTHBIX SIBICHUI
Paznen 3. AncopOuus KommokBuym, 3x3aMeH
Pazgen 4. DnexTpuueckue CBOMCTBA
JVCHEPCHBIX CHCTEM KonnokBuyM, 3K3aMeH




Paspen 5. YcToHUMBOCTD U KOAryJsIsus
TOo(GOOHBIX JUCTIEPCHBIX CUCTEM

KOJ’IJ’IOKBI/IyM, OK3aMCH

Paznen 1. JluctiepcHbIe CHCTEMBI nas31,13,14
o Pa3znen 2. TepmonnHamuka na32,3
PaccunTsiBaTh BEMUNHY YACIBHOMN MOBEPXHOCTH, .
MIOBEPXHOCTHOTO HATSKEHUSI, aICOPOINHU, MOJEKYIIPHBIX TOBEPXHOCTHBIX ABICHHIT
P > i Y Paznen 3. AncopOuus na34,5,6,7
P-2 XapaKTepUCTHK MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB, OIIK(Y)-3 .
. Paznen 4. OnexTpuueckue cBoiicTBa na3 8
3aMrCcHIBaTh (POPMYIIBI MUTIEILT THOPOOHBIX 30JIeH, BEIOUPATh
JVCHIEPCHBIX CUCTEM
INEKTPOIHUT-KOAryJIsITOp <
Paspen 5. YcTOHUMBOCTD U KOAryJsIsuus
10 OOHBIX JUCTICPCHBIX CUCTEM na3o9, 10, 11
Paznen 1. JlucniepcHble CHCTEMBI 3amuTa oT4eTa M0 JIAOOPATOPHOI
Paznen 2. Tepmoaunamuka pabore
MOBEPXHOCTHBIX SIBJICHUI
Pazpen 3. AncopOrus 3amuTa 0T4ETOB 10 JabopaTOPHO
[TpuMeHsTh KCIIEpUMEHTAIbHbBIE METOBI ONIPEACICHUS
pabote
PJI-3 MTOBEPXHOCTHOTO HATSKCHHUS, BEIMIUHBI a/ICOPOIINH, AIK(Y)-1 . N
Paznen 4. DnexTpuueckue cBoiicTBa 3ammra oT4eTa 1Mo 1ab0opaTopHO
NIEKTPOKMHETHYECKOTO MMOTEHNINANA, TIOpora KOAryJISIAN
JHCIIEPCHBIX CUCTEM pabore
Pazpen 5. YcToHuMBOCTE M KOArysiuust 3amuTa oT4era 1o J1abopaTopHOH
0 (OOHBIX IUCIIEPCHBIX CHCTEM pabote
Pasznen 1. [lucnepcHble cucTeMbl 3amuTa oT4era 1o J1abopaTopHOH
pabore
Paznen 2. TepmoauHamuka
[MOBEPXHOCTHBIX SIBJICHUMN 3amura OTYETOB 10 JTabopaTopHOH
BeInonHaT 00pabOTKY ¥ aHAIHU3 JaHHbBIX, TOJYYEHHBIX IPH paGore, VI3 4, 5, 6
TEOPETHYECKUX U IKCIIEPUMEHTAIIBHBIX HCCIIET0BaHUIX ; L .
PJI-4 p P AIK(Y)-1 Paznen 3. AncopOuus 3ammra oT4eTa 1o 1adopaTopHOn

MOBEPXHOCTHBIX SBJICHUH, IPOBOAUTE 00pabOTKY
Pe3yJIbTaTOB U3MEPEHUH

Paznen 4. DnexTpuueckue cBoiicTBa
JIUCTIEPCHBIX CUCTEM
Pa3nen 5. YcToMUMBOCTD U KOATYJISILIMA
TO0(GOOHBIX JUCIIEPCHBIX CUCTEM

pabore

3ammTa oT4eTa 1o JJabopaTopHOit
pabore

2. IlIkajga oneHuBaHus

[Topsimox opraHu3any OLIEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PEe3y/IbTaTOB 00yueHHs B TOMCKOM MONUTEXHUYECKOM yHUBepcuteTe (CucTeMa OleHWBaHMA)» (B JACHCTBYIOLIEH PEIaKInm).
Hcnonp3yercs OamibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuimd, YWPC, HUPC, xypcoBoe mNpOoeKTHpOBaHHME, MPAKTHUKH) OINpPENeIsIeTcs CyMMOH OaijioB IO
pe3yibpTaTaM TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHON aTTeCTaIlluu (MTOTOBasi PEUTHHTOBAs OlleHKa - MakcuMym 100 GamioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENBHBIX OaJJIOB 3a OLIGHOYHBIE MEpONPUATUS TEKYIIEr0o KOHTPOJS U MPOMEKYTOUHOM aTTecTaluu
YCTaHABIIMBAETCS KAJICHAAPHBIM PEUTHHT-IJIAHOM JUCIUIUIMHBI.



PGKOMGHI[yeMaSI mKajia Jjsd OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYLICT'O KOHTPOJIA

% BbINOJHEHHSI CooTtBercTBHE
" OnpenesieHue OLEHKH
3aJaHust TPAaAHUHNOHHOH OLICHKE
90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl AesITeIbHOCTH,
HEOoOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIWYECTBOM 0aJUIOB, OJM3KHM K MAKCUMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUUECKOHN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0ajlioB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIIBIT IPAKTUIECKOH AeITeTHbHOCTH, HEOOXOAUMBIC PE3YIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OailiioB
0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPeOOBAHUSM
IHxana JJI1 OICHOYHBIX MCpOHpI/IHTI/Iﬁ 9K3aMCHa
% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
. M, Onpenenenue oneHKH
3aJaHUH JK3aMCHa (NN TPAAUIMOHHOU OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOOXOANMBIE PE3yNIBbTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% - 89% 14+17 «Xoporro» JlocTaTo4HO TOJTHOE TOHUMAaHHUE PEIMETa, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIHYECTBOM 0ajlIoB
55% - 69% 11+13 «Y OBIL» [MpuemneMoe OHUMaHUE MPEAMETa, YAOBIECTBOPUTEIbHbIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JAEATEIbHOCTH, HEOOXOIUMBbIE
[pe3yJbTaThl 00Y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

3. IlepeyeHb THNOBBIX 3aAHUIA
Ouenoqﬂme MepOl’lpHﬂTl/lﬂ l'lpnMepl,I THIIOBBIX KOHTpOJ’leLlX 3al]al-ll/ll\;l

1. Onpoc B KOHIIE JTeKINH 3anummTe ypaBHeHue aacopOiuu Jlenrmropa.
HazoBure cnenuduaeckre 0COOEHHOCTH TUCTIEPCHBIX CUCTEM.
[IpuBennre mpumeps! [1AB.
3anumute GopMysy MULEIUTBI TIHO(GOOHOTO 30715.
2. Koninoxksuym Bonpocsr:

1. Coemududeckue 0cOOEHHOCTH BHICOKOTUCTIEPCHBIX CUCTEM. METO bl MOTyYeHUs TUCTIEPCHBIX
CHCTEM.

2.  TloBepxHOCTHOE HaTsKEeHUE. BriusHUe pa3nuyHbIX PaKTOPOB HA BETUYHHY MTOBEPXHOCTHOTO
HaTsDKeHUs. MeTo bl OnpeieNICHHUsT TOBEPXHOCTHOTO HATSKEHUS.

3. OcobOeHHOCTH MCKPUBICHHON OBEPXHOCTH pasnena (a3. 3akoH KanUIIpHOTO AaBIICHUS
Jlammaca.

4, Ancopbuumsi. OCHOBHBIC IOHATHUSA U onipeeneHus. KomnuecTBeHHbIE CITIOCOOBI BBIPAKECHHS
BEJIMYUHBI aJICOPOIIHH.

el N =
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5.  Teopust MoHOMOMNEKYIsIpHOU acopOuuu JIrnrmiopa. Pacuer KOHCTaHT B ypaBHEHUU
JIburMmropa.

6.  Teopus momumonexynsipuoii ancopOruu [lonssHu. AcopOIMOHHBIN TOTSHIIUAL.

7.  Teopus BOT. Ilpumenenue ypaBuenus teopuu bOT k onrcanuio n3orepm aacoporuu

pa3IMYHOro BUAA.
8.  Ancopbuus Ha mopucThIX ajgcopOeHTax. Kinaccudukanus nopuctsix copoentos. Kanumisipuas
KOHJICHCAIIUS Ha TIOPUCTBIX COpOSHTAX.

9. OcoOeHHOCTh TpaHUIlbl paznena. OyHAaMeHTanbHOE ypaBHeHUE anacopoumu ['m66ca. AHanus
ancopOuumonHoro ypaBHenusi [ m66ca. CpoiictBa [IAB u [1MB. Ypasuenue Illumkosckoro.
10. TloBepxHocTHass akTUBHOCTB. I[IpaBmiio J[lroxiio — Tpaybe. Muremiooopasyrormiue

(xommonansie) [TAB.

11. Ocobennoctu aacopOuUMM W3 pacTBOpoB. MoneKkynsipHas, HOHHasE W HOHOOOMEHHas
azcopoIusi.

12.  DneKTpOKMHETUYECKHE SBJICHUS: 3JEKTpodope3, IIEKTPOOCMOC, TOTCHIUAI TECUCHHS,
noreHuan ocenanus. [Ipuunnsl Bo3aukHoBeHUs [IOC. Teopuu crpoenus I3C. CTtpoeHne KOMIOMIHBIX
MUIIEILL.

13. Kuneruka xoarynsauuu. Teopust ObIcTpoil koarynsauuu CMOIYXOBCKOTO.

14. TlpaBuna 3J€KTPOIUTHON KOAryJsLUU.

15. Teopus ycroitunBoct 1uodooHbIX aucnepcHbix cucteM JJIDO.

BeicTymuienue Ha
KOH(epeHL-Heae e
(mpe3enTanus)

TemaTuka npe3eHTaAUMM:

1. OnTuyeckue cBONCTBA AUCIIEPCHBIX CUCTEM: pacCesHUE CBETA, MOTJIOLIEHUE CBETa, OKpacKa
3051ei
MonexkynsspHO-KUHETUUECKHE CBOMCTBA AUCTIEPCHBIX CUCTeM: Tu(dy3usi, OpOyHOBCKOE
JBUKEHHE, OCMOC, CEAUMEHTALINS, CEAUMEHTALIMOHHOE PABHOBECHE
CTpyKTypHO-MEXaHUYECKHE CBOKMCTBA IUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYp. Bs3KOCTB.
CycneHn3uu u 3071
OMyIbCUU
[Tenst
Anspo3onu
Cucremsl ¢ TBEpAOW TUCIIEPCUOHHON Cpeon

N

NG AW

3ammTa J200paTOpHON
padoThI

Bomnpocsr:
IHosryyenne, 0UMCTKA U HCCJIEJOBAHNE MTPOLECCA KOATYJISAIUHN KOJJIOWIHOTO PAacTBOPA.
1. TIlepeuucnurte METOJbI NOTYUEHNUS U OYUCTKU AUCIEPCHBIX CUCTEM.
2. 3anummre GOpMYITy MULIEIUIBI 30JI51 THAPOKCH/IA JKele3a U «OepIMHCKOM Ta3ypuy».
3. Ilepeuncnure npaBuia 3IEKTPOIUTHON Koaryasuu. HazoBure 31eKTpoInT-Koarymisarop
JUI McclelyeMblX 30iei. JlaliTe onpenesieHne «11opora KoaryJssiiuny, Kak OH pacCUUThIBACTCS?




OneHoYHbIE MEPONPHSITHS IIpuMepbl THNOBBIX KOHTPOILHBIX 33/1aHUI

IToBepXHOCTHOE HATSIZKEHHE.
OnpenesieHne MOJIEKYJISIPHBIX XapaKTePUCTHK ucciaenyemoro ITAB.
1. Yro Takoe moBepxHOCTHOE HaTshkeHHE. Kakue GpakTophl BIUSIOT HA BEIUYUHY
MOBEPXHOCTHOTO HaTsKeHUs1. Ha30BUTE METOIbI OIpeiesieHHs TOBEPXHOCTHOT'O HATSKEHHUS.
2. Yo ssnsercs [TAB, uzobpasure crpoeHue aicOPOIIMOHHOTO CJI0sI HA TPaHUIIE
KUJKOCTb—Ta3.
3. Kakum o0pa3zom MOXKHO paccyUTaTh MOJIEKYJIsIpHbIE XapakTepuctuku [TAB.

N3yueHnne aicopoIMN YKCYCHOM KUCJIOTHI HA AaAKTHBHPOBAHHOM YTJI€.

1. JlaiiTe onpenenacHue MOHATHAM: aacopOIus, aacopOeHT, ajacopoar, AGcomoTHas
aacopOuus, THOOCOBCKasi ancopOIus.

2. llpuBeauTte ypaBHEHUE H30TEPMbI MOHOMOJICKYIISIPHOM ajcopOruu JISHTrMIOpa, KaKuM
00pa3oM pacCUMUTHIBAIOTCS KOHCTAHTHI B YpaBHeHHH JI3HTMIOpa.

3. [IlpuBenurte ypaBHEHUE H30TEPMBI afcopOiun Dpeliamnxa, Kakum 00pa3oM
PaCCUNTHIBAIOTCS KOHCTAHTHI B YypaBHCHHH DpeiiHHxa.

4. TlepeuncnuTe OCHOBHBIE ITAIbI BHIIOJIHEHUS YKCIIEPUMEHTA.

Onpenenenne JIEKTPOKMHETHYECKOI0 MOTEHIMAJIA METO0M 3JIeKTpodopesa
OxapakTepu3yiTe 2IEeKTPOKUHETHUECKHE SBJICHUS, UTO sIBiIsgeTCA npuunHoi DK .
2. W3o6pa3ute cTpoeHHE BOWHOTO IEKTPHUUECKOTO CIIOS COTIacHo TeopusM ['enbmroinbla,
I'yn n llltepHa
3. Kakum 00pa3oM MOXHO pacCuUTaTh AIIEKTPOKUHETHYECKH moTeHman. [Ipusenute
ypaBHeHue I'enpmromsia-CMOIyXOBCKOTO.
4. 3anummute GopMyTy MHUIIEIUIBI 307151 THAPOKCHIA Kele3a

=

nas3 Ilepeyenb TemaTuk U/3:

§1. Pacuer nucnepcHOCTH U yIeNbHON IOBEPXHOCTH.

§2. Pacuer paboT anre3uu u kore3uu, KO3PpPHUIEHTa pacTeKaHHUs.

§3. Pacyer moBEpXHOCTHOTO HATSKEHUS

§4. Tloctpoenue n3oTepmbl aacopomuu JIsHrMropa.

§5. Pacuer yzienbHOM MOBEpXHOCTH afcopOenTa no Teopun bOT

§6. Pacder ru60COBCKOI amcopOIUK ¢ UCTIOJIH30BAHUEM HM30TEPMbI IOBEPXHOCTHOTO HATSKCHHUSI.
Onpenenenne MOIEKyIIpHBIX XapakTepucTuk [TAB.

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

§8. Pacuer anexTpoknHeTHUECKOro noTeHnuana u3 JKI.

§9. CocraBnenue GopMys MUIIEIUT KOJUTOUTHBIX 30J1€H.
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§10. Beibop nona-koarymnstopa.

§11. Pacuer moporoB koaryssiuu

§12. Kuneruka ObICTpO KOATyJIALIUU

§13. Pacuer ontuueckux cpoiicts JIC.

§14. Pacuer monekynsgpHo-kuHeTHuueckux cpoicts JIC.

IK3aMeH

Bonpockl Ha 3k3aMeH:

1. OcoOeHHOCTH KOJUIOMAHBIX pacTBOPOB. IIpu3HAKM OOBEKTOB KOJUIOMJAHOW XHMUHU.
KonnuecTBeHHble CMOCOOBI  BBIPRKEHUS TETEPOrCHHOCTH U aucnepcHoctd. Cneuuduueckue
0COOEHHOCTH BBICOKOJHUCIIEPCHBIX CHCTEM.

2. Knaccudukanmuu AUCIEPCHBIX CHUCTEM: [0 pa3MepaM YacTHI] AUCIepcHOoi ¢asbl, IO
arperaTHOMy COCTOSIHHIO, 10 cuje MeX(]a3HOro B3aUMOACHUCTBUS, IO MOJBUKHOCTH YaCTHII
aucrnepcHoi (assl (0 CTPYKType) U ap.

3. Meroapl moNydYeHHS JOUCHEpPCHBIX cucTeM. JlucmeprannoHaele MeTonsl. lloHm3uTenu
tBepaoctd. Konnencammonusie metonpl. Craauu KoHaeHcanuu. DuznyecKkue KOHJIEHCAIIMOHHBIE
METOBI: METO/I KOHACHCAINH U3 MApPOB; METO/I 3aMEHBI PACTBOPUTENS. XUMUYECKHE KOHICHCAIIHOHHBIE
MeTobl. [IpuMepbl XUMHYECKHX peakUud, UCHOIB3YeMbBIX i O0pa30BaHUSA KOJIOUTHBIX CHCTEM.
Mertox nentuzanuu. MeTopl OYMCTKH JUCTIEPCHBIX CHCTEM.

4. TloBepxHOCTHOE HaTshKeHUE. DU3MUECKUI CMBICT MOBEPXHOCTHOrO HaTshkeHHd. CuiioBoe U
HHEPreTUYECKOE OIPENCICHUs TIOBEPXHOCTHOTO HATSHKCHUS. TepMOJAMHAMHYECKOE OIpeeIeHue
MMOBEPXHOCTHOTO HATSHKEHUS. EMUHUIIBI M3MEpEeHHs TOBEPXHOCTHOTO HATSKEHHUS.

5. BiusHue pa3nuuyHbIX (DAaKTOPOB Ha BEIWYHHY IMOBEPXHOCTHOTO HATSHKEHHUS: XHMHYECKOM
MPHUPOABI BELIECTBA, TeMIEpaTyphl, MPUPOAbI IpaHuyamux (a3 (mpaBuio AHTOHOBA), MPUPOABI U
KOHIICHTPALIMU PACTBOPEHHOTO BEIIECTBA.

6. MexMonekynsipHble U MexdasHble B3aumojeicteusa. Koresus. Pabora koresum. Anresus.
Pabora anresun (ypaBuenue [ronpe). Pacrekanue oqHON KUIAKOCTH MO MOBEPXHOCTH APYrol (MpaBUiIo
lNapxunca). CmaunBanue. YpaBuenue lOura. Ananus ypaBaenus FOnra.

7. OcoOeHHOCTH HUCKPHUBICHHON MOBEPXHOCTU paszziena ¢(a3. 3aKoH KanWUISIPHOTO JaBJICHUS
Jlanmaca. BeiBox m aHanu3 ypaBHeHus Jlammaca. KanwiisipHoe MOAHATHE M OMYCKaHWE >KUAKOCTH B
kamuuisipe (ypaBHeHue JKiopeHa). AHanu3 ypaBHeHus JKropeHa. BiusiHue KpUBH3HBI MOBEPXHOCTH Ha
JaBIIeHHE HACBIIICHHOTO Tapa. YpaBHeHHe Tomcona — KenbBuHa, aHanW3 ypaBHEHUS: KamWUISpHAs
KOHJIEHCAllMs, U30TepPMUYECKas MeperoHkKa.

8. AncopOiusi, OCHOBHbIE TMOHSATHS M ompezeneHus. KomuyecTBeHHbIE CHOCOOBI BBIPAXKEHUS
BeMMYUHBI ajacopOruu. dusmdeckas u xumudeckas aacopOuus. OCHOBHBIE OSKCIEPUMEHTAIBHBIC
3aBUCUMOCTH acopOImu (1300apa, n3oTepmMa U U30CTepa aacopOIinn).

9. Teopuss mMoHOMoOIEKyIspHOUW aacopOiuu JIaarMiopa. OCHOBHBIC TMOJNIOKECHHS. YpaBHEHUE
n3otrepMbl JI3HTMIOpa (BBIBOJ). AHAJIM3 W NPUMEHEHUE YypaBHEHUs ancopOumu JIoHrmiopa. Pacuer
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KOHCTaHT B ypaBHeHUHU JI3HrMIOpa.

10. DOwmmupuueckoe ypaBHeHHE ajncopOumm DpeitHymxa. Pacder KOHCTaHT B ypaBHEHUU
Opeiinanuxa.

11. Teopus nonmumonekynsipHoi ancopOruu [lomssau. OCHOBHBIC TOJIOKEHUS. ACOPOITMOHHBIN
noteHuan. OCOOEHHOCTH XapaKTePUCTUIECKON KPUBOIA.

12. Teopus BOT. OcHOBHBIE MOJOXKEHHS. YpaBHEHHE MOJUMOJEKYISIpHOW aacoporuu BOT.
Pacuer konctanTt B ypaBHeHuu BOT. Ilpumenenue ypaBHenust teopun bOT Kk omnmcaHuio u3oTepMm
azcopbuuu paznuuHoro Buaa. Orpannyenus teopun bOT.

13. OcobeHHOCTh IpaHULlbl pa3jiena KUAKOCTh-Ta3. AHAIN3 alcOpOLIMOHHOr0 ypaBHeHus ['nb6ca.
Csoiicta I1AB u I1MB.

14. YpaBuenue IInmkosckoro. @u3nyeckuil CMbICI KOHCTAHT B ypaBHeHUH LlInimkoBckoro.

15. Ctpoenue aicopOIIMOHHOTO CJIOsl Ha TPaHUIIe pacTBOp — ra3. Pacuer ruOOcoBCKol ancopoumu
W3 HW30TE€PMbl IOBEPXHOCTHOrO HaTspkeHus. llpumenenue ypaBHeHuss wu3oTepmbl JleHrMmoopa K
azcopOLMu Ha TPaHULIE XKUJIKOCTh-Ta3. PacueT MonekyaspHbIX KOHCTAaHT uccienyemoro [TAB.

16. IloBepxHocTtHas akTuBHOCTh. [IpaBmio [{roxino — Tpay6Oe. ['paHuilbl MPUMEHUMOCTH TIpaBHIIA
Hroxio — Tpay6e.

17. Munennoo6pazytomiue (koyutouaasie) [TAB. TTonsTus: Munienna, KpuTHueckass KOHIICHTPAIUs
munemtoodopasosanus  (KKM). Ilpsamble wmunemnsl, oOpatHele wmunemuisl. Knaccudukanus
mutemooopasyromux [TAB. Comrobunuzanmusi.

18. OcobenHoctu afcopbumu U3 pactBopoB. MonekynsapHas aacopOuus. [IpaBuio ypaBHUBaHUS
nonsipHocteit  I1.A.Pebunnepa. BrausHue mnpupoxasl pactBoputens Ha azacopOuuio. VHBepcus
CMauMBaHMUS.

19. HMonnas ancopOuus. IlpaBuio uzbuparenbHoit agcopbuuu IleckoBa — PasiHca. BnusHue
MIPUPO/IBI HOHOB Ha UX aJICOPOIIMOHHYIO CIIOCOOHOCTb.

20. Monoobmennas ancopOuusi. Monutel. Oco6eHHOCTH HOHOOOMEHHOM afcopouuu. [Ipumenenue
MOHHOI0 OOMEHa.

21. DneKTpOKMHETHYECKHE SBJIECHUS: 3JEKTpodope3, 3IEKTPOOCMOC, IOTEHLUUAT TEYCHHUS,
noteHman ocemxanus. [Ipuunmael Bo3zHuKHOBeHUS J[DC. OCHOBHBIE TOJOXKEHUS, JICKAIIUE B OCHOBE
Teopuii o crpoenuu J19C.

22. Teopunu crpoenus IC: I'enbmronbua — [eppena, ['yu — Uenmena, [ltepHa.

23. Ctpoenue komtouaHbelx wmuuemin. [lpaBuno @asuca — IleckoBa o  BbIOOpe
MMOTEHIUATIONPEAEISIFOIUX HOHOB.

24. VI3mepeHue JIeKTPOKUHETHYECKOTo MOTEHIMala 13 3ekTpodopesa. YpaBHeHus ['ensmronbua
— CMOJIyXOBCKOTO.

25. IlonsiTHE YCTOMYMBOCTH JUCHEPCHBIX CUCTEM, BUABI yCTOMUMBOCTH. DaKTOpBI arperaTuBHON
ycroiunBocTh. Koarynsanus, craiuy Koaryasiuu
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26. Kwuneruka xoarymsauuu. Teopust ObicTpoil koarymsauuu CmoiryxoBckoro. OCHOBHBIE
MoJIoKeHUs. Pacder skcrepruMeHTaIbHON, TEOPETUUECKON KOHCTAHThI CKOPOCTH KOAryJsiliMK, BPEMEHH
IIOJIOBUHHOW KOATyJISILIMM, YUCIIA YaCTUL] PA3JINYHBIX ITOPSIIKOB.

27. IlpaBwia »3JEKTPOJUTHOM Koaryiadinuu. Ha mnpumepe MOACHUTH, KaKOM U3 YKa3aHHbBIX
AJIEKTPOJIMTOB — KOATYJISITOPOB 00J1a1a€T HAUMEHBIIIUM ITOPOTOM KOATYJISLIUH.

28. Teopust ycroiunBocTH JTMO0HOOHBIX aucnepcHbIX cucteM JIJIPO. PackiuHuBaroiee 1aBJieHHE.
Cocraindomye pacKJIMHUBAIOIIETO JAaBJIECHUSA. DHEPIUS 3JEKTPOCTATUUECKOIO OTTAJIIKUBAHUS. DHEPrus
nputsbkenus. [loTeHnmanbHble KpUBbIe B3aMMOCHCTBHS YACTHI, ITOJIHASL YHEPTHS CUCTEMBI.

7. MeTtoanueckne yKa3aHus Mo npoiueaype oueHuBaAHUS

OueHo4HbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATHA W Heo0X0IMMble METOTHYECKHUE YKazaHust

Ormpoc B KOHIIE JICKITUU

[IpoBoauTCs B KOHIIE Ka)XA0H OYHOM JIEKIIUU. 3a BEPHBIN OTBET Ha BOIIPOCHI OIIPOCA CTYACHTHI
nosydatot 1 Gan.

Komnoksnym

[Tocne nu3ydeHus Kaxaoro paszeina CTyIeHThI IPOXOJAT MPOMEKYTOUYHYIO aTTECTALMIO B BUJIE CAAYH
KOJIJIOKBHYMa. OTBETHI Ha BONIPOCH! KOJJIOKBHYMa OLIEHUBAIOTCA B Oaiax (KOJIMUECTBO OaIOB YKa3aHO
B PEUTHUHI-TJIaHE AUCUUIUINHBDI).

BricTynnenue Ha koH(pepeHI-
Hejene (MPe3eHTAaIHs)

Crynenram Ha BbIOOp npeanaraercs § TeM npe3eHTauuil. C moAroToBIEHHBIMU MTPE3EHTALSAMU
CTYJEHTHI BBICTYNAOT Ha KOH(pepeH1-Heene. KauecTBo npe3eHTauu oeHuBaeTcs B 0anax
(KonMuecTBO OAJIOB YKA3aHO B PEUTUHT-TUIaHE TUCIMILIIMHBI).

3ammTa 1abopaTOpHON PabOTHI

[Tocne BeIMonHEHUS Ta00PATOPHOM pabOTHI MPOBOJUTCS OOCYXAEHHUE PE3YIbTATOB U CIAETCS OTYET. 3a
OTYET CTYAEHTHI NOJIY4ar0T Oajuibl (KOJIMYEeCTBO 0aJIJIOB YKAa3aHO B PEUTHUHI-TIJIaHe AUCHUILINHBI).

nas3 CrynenTam npeniaraercst pemuth 14 3aa4. 3a BEpHOE PENICHUE KaXI0W 3a/1a4i HAYUCIISIIOTCS Oalibl
(konmm4ecTBO OAJIOB YKA3aHO B PEUTHHT-TIJIAaHE TUCITUILINHEI).
DKk3amMeH [Tocre BBITTOTHEHUS BCEX 3a/IaHUH CTYJCHT JOIMyCKAaeTCs K cjaue Sk3aMeHa. MakcuMainbHOe

KOJIM4ecTBO 0amioB 3a 3k3ameH 20 6amioB. KonmnuecTBo 6aiioB 3a 9k3aMeH U KOJIUYECTBO OAIUIOB,
HaOpaHHOE B CEMECTPE CYMMUPYETCs U PopMUpYyeETCs 00IIIasi OIICHKA.

JlonoHUTETbHBIE OATUTBI
(pemeHre JOMOTHUTEIBHBIX

WJ13)

CryneHTtam mpejiaraetcsi peliuTh JOTIOTHUTEIbHBIE 337]a4i, 9YTOOb HAOpaTh TOMOTHUTEIHHOE
KOJIM4YeCTBO 0amioB. MakcuMaabHO MOKHO HaOpath 15 6amios.




MHUHUACTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHHUS POCCUIICKOM ®EJEPALIUU
DeziepanbHOE rOCY1apCTBCHHOE aBTOHOMHOC 00pa30BaTCIbHOC yIPEHKICHUE BBICIICIO 00pasoBaHNs
«HAIIMOHAJIBHBIN UCCJIEJOBATEJIBCKHU TOMCKHUHN IMOJUTEXHUYECKHUU YHUBEPCUTET»

KAJIEHJAPHBII PEUTHHT-TIIAH JACHUATLIMHBI
2019/2020_y4eoHblii TO1

OIEHKH HAucnurutnaa Jlexunu 16 Jac.
«Konnouonas xumusny

«OTIHIHOY» A 90 - 100 GamnoB TTpaxT. 3ansTHy 0 1ac.
Jla0. 3aHsTHS 32 yac.

«XODOLIOY B 80— 89 6amtoB no HanpasieHuto 18.03.01 «XuMuueckast TEXHOIOTHS» Bcero aya. paéora 48 qac.

P C 70 — 79 Gamnos CPC 60 dac,
D 65 — 69 6awios 108 yac.

0B E 55 — 64 Gamwios uroro 3 3.6

3auTeHo P 55 - 100 GamtoB
Heynosnersopurens )
HO / HE3aYTEHO F 0- 54 Ganos

Pe3ysibTaThl 00y4eHHs 0 TUCHUILTHHE (Chopmyauposams 015t KOHKPEMHOU OUCYUNTIUHDL):

PA1 IIpuMeHATh 3HaHUs 3aKOHOB, TEOPUH, YpaBHEHUI, METOJOB KOJUIOMIHON XMMHUHU IPU U3YUYEHUH NTOBEPXHOCTHBIX SBJICHUM U IUCHEPCHBIX CUCTEM
PII2 PaccunThIBaTh BEMHINHY XIIQJILHOP‘I MTOBEPXHOCTH, MOBEPXHOCTHOTO HATSKEHUS, a[JICOPOIIHN, MOIEKYIIIPHBIX XapaKTePHUCTHK MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, 3AITUCHIBATH ()OPMYIIBI
MHUIIEIUT THO(GOOHBIX 30JIel, BEIOUPATh AIEKTPOIUT-KOATYISTOD
PI3 [TpuMeHsTh SKCIIepIMEHTAIbHBIE METO Il ONIPE/IeICHH s TOBEPXHOCTHOTO HATSXKEHHs1, BEIMUMHBI 8JICOPOLIMH, JJIEKTPOKHMHETHUECKOTO TIOTEHIIMANA, IIOPOra KOaryJsiiuH
P4 BLmoanxTuL 00pabOTKy M aHAJIN3 JaHHBIX, TOJyYEHHBIX PH TEOPETHUECKHUX U HKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHHUAX TIOBEPXHOCTHBIX SIBICHUIL, IPOBOANTE 00pabOTKY pe3yabTaToB
n3MepeHnit
OueHoYHbIe MEPONPUSITHS:
J1si IuCHMILINH ¢ popMoi KOHTPOJIA - IK3aMeH JlonoIHuTENILHBIE 0AJLIBI
OueHo4HbIe MEPONIPHATHS Koua-Bo Banasl YueOHas 1eATeILHOCTD / Koa-Bo Banibl
OLICHOYHBbIC MEPONIPUATHS
Tekyunii KOHTPOJIb: 80 Tekyumii KOHTPOJIb:

11 [Nocemenne nexnuii (OIpoc B KOHIIE JICKITIH) 8 8 JI1 Pemenwne nononuaurenbHbix M3 10 15
TK1 BrinonHeHne 1abopaTopHoil paboThl 5 5
TK2 3amurta oTYeTa 1o JlabopaTopHoii pabore 5 11
TK3 Boinonnenue MJ13 14 16

I[IpomMeRyTOUHAS aTTeCTAIUS: 20
A1 Ok3amMeH 1 20
A2 Komnoksuym 6 36
A3 BeicTynnenne Ha koH(pepeHI-Heene (Ipe3eHTanus) 4 4

UTOIo 100 UTOI'O 15
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£ Hara é ; E AVE. Can. e Koxa-Bo
5 mavama | 5 E E VueGnasi IesITeIbHOCTH anmoR VueGuas Hurepuer- Buzeo-
= neren | 52 5 JIMTepaTypa pecypebl pecypebl
o 3!
1 2 3 4 6 7 8 9 10 11
1 Jlexuus 1. Cneyuguueckue ocobennocmu oucnepcHuvix cucmem. Memooul nonyyenus OCH OP 1,234
OUCNePCHBIX cucmem 1-3
Pl JIOMI
P2
PJ13 15
P14 Uncmpyxkmaoic no Th 6 xumuueckoti rabopamopuu 2
U3 1. Jucnepcrocmo 0,5 TK3 1 JIOI1 3
2 PJ13 |/laGoparopras pabora 1. [lonyuenue amynvcuii 1 TK1 1 OCH 1
P14 |3amura oTyeTa no nabopaTopHOii padote 1 1 1 TK2 1 OCH 1
3 Jlexums 2. Tepmoounamura nosepxHocmuuix senenuil. I[logepxHocmuoe Hamsicenue. II 1 OCH OP 1,234
Ocobennocmu UCKpUBIeHHON NOBEPXHOCIU pa3dend ¢as. 1-3
o
P12 .
P JlaboparopHas pabota 2. [lonyuenue, ouucmrka u ucciedo8anue npoyecca 1 TK1 1 OCH 1
Pl4 KOA2ynsiyuu KOIIOUOHO20 pacmeopa
3amurTa oTYeTa No JlabopatopHoii padore 2 1 1 TK2 1 OCH 1
W3 2. Meotcmonexyaaprvle 83aumooeticmaus 0,5 TK3 1 J0I1 3
W3 3. Memooul onpedeneriss nOGepXHOCMHO20 HAMAHCEHUS
4 P-1 |KomnokBuyMm 1. Ocobennocmu, knaccugpuxayuu J{C, memoowt noayyenus JJC 2 4 I1A2 6 OCH1,23 | BDP1,2,34
5 Jlextms 3. Adcopbyus. Ochoguvie nowsimus u onpedenehus. A0copoyus na epanuye 2 I 1 OCH 2P 1,234
PI1 |meepooe meno-eas. Teopus Jlenemiopa. 1-3
P12 J0I1
PI3 1-5
P14 |JlaGoparopHas paboTa 3. Onpedenerue n08epXHOCHHO20 HAMANCEHUSL 2 TK1 1 OCH 1
W3 4. Ypasuenue uzomepmut adcopbyuu Jlenemopa 1 TK3 1 JOIT3
6 PJI4 |BsimosHeH#e pacueToOB M 3alllMTa OTYETA 10 JabopaTopHoii pabote 3 2 1 TK2 4 OCH 1
7 Jlexuus 4. Aocopoyus na epanuye meepooe meno-eas. Teopus Honsinu, meopust BIT. 2 I1 1 OCH OP 1,234
P11 [Adcopbyus na nopucmuix adcopbenmax 1-3
PJl4 Komoksuym 2. Tepmoounamuxa no8epxHOCMHbIX s61eHUL 2 4 ITA2 6 OCH1,23 | BP1,2,3,4
W3 5. Teopus norumonexynapuoii adcopoyuu meopuu bOT 1 TK3 1 JOI1 3
8 P14 JlaGopaTopHast pabota 4. M3yuenue adcopoyuu yKCycHoll KUCIOMbl Ha 2 TK2 4 OCH 1
AKMUBUPOBAHHOM Yaile
9 Kondepenu-nenes 1
P/I1  |BeicTymieHue ¢ 10KIa0M Ha KOH(EpeHI-Heaeme 2 1 ITA3 4 OCH 1,23 | BP 1,234
P12 J0IT
1,24
N3 13. Pacuem onmuueckux ceoticmg J{C 0,5 TK3 1 JOII 3
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W3 14. Pacuem monexynsapro- kunemuueckux ceoticms J[C 0,5 TK3 1 JIOIT 3
Bcero mo KOHTPOJIbHOI TouKe (aTTecTanun) 1 24 16 38
10 P/14  |BrimosnHeHHe pacyeToB U 3aIUTa OTYETa 0 JTabOpaTOpHOii paboTe 4 2 1 TK2 4 OCH 1
11 Jlexums 5. A0copbyus na epanuye srcuoxkocmo-eaz. PyHOamMeHmManrbHoe ypasHeHue 2 I 1 OCH1-3 | BP1,2,34
PA1  |aocopoyuu I'uboca. Muyernoobpasyrowue I1AB. Ocobennocmu aocopbyuu us JOIT 1-5
P2 |pacmeopos. Monexyaspuas adcopoyus. Honnasa adcopoyus. Honoobmennas
PA3  |aocopbyus
P4  |KomnoxsuyM 3. A0copbyus na epanuye meepooe meno-2a3 2 4 I1A2 6 OCH1,23 | OP 1,234
W3 6. Onpedenenue monexynapuvix koncmarm 1IAB 1 TK3 3 JOI1 3
U3 7. Aocopbyus na epanuye pacmeop-2as 0,5 TK3 0,5 JOIT 3
12 PIB JlaboparopHas pabota 5. Onpedenerue 31eKmpoKUHemu4ecKo20 ROMeHyuaid 1 TK1 1 OCH 1
Pl4 [vemodom snexmpopopesa
3amurta oTYeTa o JJaboparopHoi pabore 5 1 1 TK2 1 OCH 1
13 Jlexums 6. Dnekmpuyeckue c8olicmea OUCHEPCHBIX cucmem. DNeKmpoKuHemuiecKue 2 I 1 OCH1-3 | BP1,2,34
a61enusn. Cmpoenue J[9C. Cmpoenue KOLIOUOHBIX MUYeL JIOIT 1-5
PJI1 Kooksuym 3. A0copbyus na epanuye meepooe meno-2a3 2 4 I1A2 6 OCH1,23 | 5P 1,234
PA2 U3 8. Daexmpoxunemuueckue senenus 0,5 TK3 0,5 JIOI1 3
PI3  |Konnoxsuym 4. Adcopbyus na epanuye scuoxocmo-2as. Adcopbyus uz pacmeopoe 2 4 ITA2 6 OCH1,23 | OP 1,234
P14
14 P12 |Pemenue 3amad Ha cocTaBlIeHHE MHIEILT THO(GOOHBIX 30JIeH 2
W3 9. Cmpoenue xonnouduvix muyenn 0,5 TK3 1 JOIT 3
15 PIO1  lexkuus 7. Yemotiuusocms u koazynsayus MUo@POOHbIX OUCHEPCHBIX CUCTEM. 2 I 1 OCH1-3 | BDP1,2,3,4
P12 JOIT 1-5
PA3  |KomtokBuym 5. Dnexmpuueckue ceoticmea [JC 2 4 I1A2 6 OCH1,23 | 5P 1,2,34
P14
16 PIR Pemenne 3a1a4 Ha pacyeT IOPOTOB KOATYIISAIIUHI 2
W3 10. Beibop snexkmponuma-koazyismopa 0,5 TK3 1 JOIT3
W3 11. Pacuem nopoeos koacynayuu 0,5 TK3 1 JOIT 3
17 P11 Jlexuus 8. Teopus ycmoriuueocmu /1O 2 IT 1 OCH 1-3 OP1,2,34
P2 JOIT 1-5
P13  |Pemenwe 3amad Ha pacyeT KMHETHKH OBICTpOH Koaryssaiy CMOIyXOBCKOTO 2
PII4 A3 12. Kunemuxa 6vicmpoti Koa2yisiyuu 0,5 TK3 1 JOI1 3
18 PII-1 Kondepenu-unenens 2
KomnoxBuym 6. Yemotiuusocmo 2 4 ITA2 6 OCH1,23 | OP1,2,34
Bcero no KOHTpPOJILHOM TOUYKe (aATTECTANN) 2 24 24 80
IK3aMeH 20 20
O0muii 00beM paGoThI 10 JUCHHILIHHE 48 60 100




HNudopmaunoHHoe obecnieveHue:

Ne (kox) OcHoBHast yue6Has aureparypa (OCH) No(kon) | HazBaHue 3J1eKTPOHHOTO Agpec pecypea
pecypca (OP)
OCH 1 Komiounas xumusi: yuebnoe nocodue / E. B. Muxeesa, C. H. Kap6auuosa, H. I1. [Tukyna, A. I1. Acramkuua; oP1 DneKTpoHHO-GUG O TE HAs https://e.Janbook.com/
Hauuonanensiit necnenobarensckuit Tomckuit nonurexunyeckuii yausepcurer (TITY). — Tomck: M3n-so cucrema «Jlanny
TITY, 2011. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m2 14.pdf.— Pexum noctyna: u3 KopropaTHBHOM
ceru TITY. — Teker: 3nexTpoHHBIH
OCH 2 yxun, E. JI. Konnnonnnas xumus : yuebuuk ast 6axanaspos / E. J1. Tykuu, A. B. Iepuos, E. A. Amenvna. 2P2 DnekTpoHHO-6UbIHOTCHHAs https://urait.ru/
— 7-€ ujL., ucnp. ¥ nomn. — Mockaa : [Opaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn- cucreMa «IO0pait»
2424 .pdf. — Pesxnm nocryna: u3 kopriopatisHoii cetu TITY. — TekcT: 3/1eKTPOHHBIH
OCH 3 ®posos, [O. I'. Kypc konouatoit xumuu. [ToBepXHOCTHEIC SBICHHS H QMCIICPCHBIC CUCTEMBIL: YICOHHK AT 3P3 Hayuno-a1ekTpoHHAs
By30B / IO. I'. @posioB. — Mocksa: Asbsine, 2014, — 464 c. : 1. — TekcT: HenocpeCTBEHHBII oubimoreka eLIBRARY.RU sp
3P4 OnekTpoHHO-0ubIHOTE HAs http://www.studentlibrary.r
cucrema «KoHcynpraHT u/
CTYJICHTA»
No (kox) JlonoauuTenbHas yueGHas aureparypa (JJOID) Ne (xox) Bugeopecypen (BP) Azpec pecypca
JIOIT 1 Boroukuit, C. C. Kypc xomnouaHoit xumun : yueGHoe nocobue / C. C. Boroukuii. — 3-¢ u3n., crep. — BP1
Exarepuudypr : ATIT, 2015. — 512 c. : w1, — TeKCT : HENOCPEACTBEHHBIH.
JOIT2 Tensdman, MU . Konnouanas xumus : yue6uuk / M. W. Tensdman, O, B. Kosanesuy, B. IT. IOcrparos. — 6- BP2
€ u3J1., crep. — Caukr-ITerepOypr : Jlanp, 2017. — 336 c. — Texcr : anexrponinii // Jlaun : 2exrpoHHo-
6ubmuoreynas cucrema. — URL: https://e.lanbook.com/book/91307. — Peskum goctyna: U3 KOpIOpaTHBHOM
ceru TIIV.
JOIT 3 Muxeeea, E. B. Tlosepxnocrunie sinjienus u jucnepcusie cucremsl. Komnountas xumus. COOpHHK IIPEMEPOB H
3ajad : yueGHoe nocobue / E. B. Muxeesa, H. IT. ITukyna, C. H. Kap6aunosa ; ToMmckuii noUTEX HUMECKUH
ynusepeuter. — Tomck : M3a-o TITY, 2008. — URL: http:/www.lib.tpu.ru/fulltext2/m/2013/m166. —
Pexuym gocryna: u3 xoproparusHoii cerd TITY. — Texcer : ieKrpoHHBIH.
JIOIT 4 Dpunpuxctepr, JI. A. Kypc komtonaHol xumuy : yueouuk / JI. A. @punpuxcéepr. — 4-¢ U3, UCnp. U [0,
— Cankr-ITerep6ypr : Jlans, 2010. — 416 ¢. — Tekcr : anexrponnii // Jlaus : 21ekTpoRHO-6UGIHOTEYHAS
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