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1. Poab qucuuniaunbl «KostonaHas xumusi» B GopMHUPOBAHMN KOMIIETEHIUI BHINYCKHUKA:

Kon CocraBasiomyue pe3yJbTaTOB 00y4eHHs
KOMITETCHIINH HanmeHoBanue KOMIEeTeHIIMH ORI
Kon
Brraneer MeToaMu BBIYHCIICHHS BEJTMYUH AUCTIEPCHOCTH, aJICOPOLIUH U yIeIbHOM ITOBEPXHOCTH,

CIOCOGHOCTRIO 1 TOTOBHOCTBIO OIIK(Y)-2.B20 BA3KOCTH, JIEKTPOKMHETMYECKOTO TIOTEHIIMANA IS PEIEHHUS 3a/1a4 CBOEH MpodecCHOHaNbHOM
UCIIOJIb30BaTh OCHOBHBIE 3aKOHEI eATEIBHOCTH
€CTECTBEHHOHAYYHBIX
JUCIIATUIAHE B OTK(Y)-2.B21 Brnaneer MeTomamu n3MepeHNUs MOBEPXHOCTHOTO HATSKEHNUS, aACOPOIMHN U yIETbHON OBEPXHOCTH;
npodeccHoHaNIBEHOM MIPOBOANTH KOAT'YJIALUIO KOJUIOMJHBIX CHCTEM

OIIK(Y)-2 NEATCIIBHOCTH, IPUMCHATH OIIK(Y)-2.Y20 YMeeT paccUUTHIBATH OCHOBHBIE XaPAKTEPUCTUKHU TUCIIEPCHBIX CUCTEM U MOBEPXHOCTHBIX SBICHUN
METOJEI MATCMATHIECKOTO YMeeT naMepsTh GU3NKO-XUMUYECKUE XapaKTEPUCTUKH JUCIIEPCHBIX CUCTEM, TIPOBOJUTH 00paboTKy
aHaJM3a U MOJCITUPOBAHMUS, OIIK(Y)-2.V21 S —
TEOPETHYECKOTO U Pesy P "
KCTIEPUMEHTATLHOTO OIIK(Y)-2.319 3HaeT 0COOCHHOCTH CTPOCHUSI KOJUIOUHBIX CHCTEM, MEXaHU3MbI IIPOTCKAHUS MIOBEPXHOCTHBIX SBJICHUM
HCCIIeIOBAHHUS OIK(Y)-2.320 3HaeT OCHOBHBIE METO/IbI AKCIIEPUMEHTAIBHOTO HCCIICAOBAHNUS TIOBEPXHOCTHBIX SIBICHUN, METO/IbI

' TIOTYYEHHS ¥ KOATYJISAINH AUCTIEPCHBIX CHCTEM

2. IMoxka3zaTesu U MeTOALI OLICHUBAHNSA

[Tnanupyemble pe3yabTaThl 00yUeHUs MO JUCIUILTHHE Kon HanmenoBanue pasziena JUCHUIIINHBI Mertoabl O1IeHUBAHUS
Kon Haunmenosanue KOHTPOJUP (OLIECHOYHBIE MEPOTIPHUSTHS )
yeMou
KOMITETECH
uu (M
€€ YacTH)
P/I-1 | IlpumeHsTH 3HAHUS 3aKOHOB, TEOPUH, YpaBHEHHIA, Pazpnen 1. lucniepcHble cUCTEMBI KonnokBuym, npeseHTanus,
METOJIOB KOJUTOMTHOM XUMHUH MPHU U3YUEHUH Paznen 2. TepmoanHamuka IK3aMEH
MOBEPXHOCTHBIX SBJICHUM U TUCIIEPCHBIX CUCTEM MMOBEPXHOCTHBIX SIBJICHUI KonnokBuywm, 3x3ameH
Paznen 3. AncopOrmust
OIIK(VY)-2 Pazpnen 4. DnexTpuueckue CBOMCTBA KonnokBuywm, s3x3ameH
JIMCTIEPCHBIX CUCTEM
Paszgen 5. YCTONYMBOCTD U KOAryJIsLUs KomnnokBuyMm, 3x3aMeH
110 OOHBIX TUCTIEPCHBIX CUCTEM
KomnnokBuym, 3x3aMeH
PJI-2 PaccunThiBaTh BEIMYMHY YI€TbHOW MOBEPXHOCTH, OTTK(Y)-2 Paznen 1. lucniepcHbie cUCTEMBI na31,13, 14
MOBEPXHOCTHOTO HATSKEHUS, aJICOPOITHH, Pazpnen 2. TepmoanHamuka Na32,3




MOJICKYJIIPHBIX XapaKTCPHUCTHUK ITOBEPXHOCTHO-

MMOBCPXHOCTHBIX SIBIICHUH

HpI/IMeHHTb SKCIICPUMCHTAJIbHBIC MCTOAbI
OIIPCACIICHUA ITOBECPXHOCTHOI'O HATAKCHUA,
BCJIIMYHUHBI ancop6u1/11/1, QJICKTPOKHMHECTHYCCKOI'O

PJI-3

OIIK(Y)-2

MMOBEPXHOCTHBIX SIBJICHUM
Paznen 3. AncopOrus
Paznen 4. DnexkTpuieckue cBOMCTBA

AKTUBHBIX BEIECTB, 3aIMMCHIBATH (POPMYITHI MULICILT Paznen 3. AncopOrus niu34,5,6,7
110(OOHBIX 30J1€H, BBIOMPATH IEKTPOIIHUT- Pa3nen 4. Dnexkrpuyeckue cBoiCTBa na3s
KOaryJjsiTop JUCTIEPCHBIX CUCTEM
Pasznen 5. YCcTOMYMBOCTE U KOAryJIsiLus
10 OOHBIX TUCIIEPCHBIX CUCTEM Na39,10,11
Pa3nen 1. lucnepcHble cucteMsl 3amuTa oT4eTa 1o JadopaTropHoi
Paznen 2. Tepmoaunamuka pabore

3amuTa OTYETOB 110
nabopaTopHoi paboTe
3amuTa oT4eTa 1o JadopaTropHon

MOTEHIMAJIa, TOpora KoaryJisiuu JICTIEPCHBIX CHCTEM pabote
Paznen 5. YcToiunMBOCTh M KOAryJisiusl | 3almMrTa OT4eTa 1o JIabopaTopHOU
10 OOHBIX TUCIIEPCHBIX CUCTEM pabore

3. IIkaJja oueHUBaAHUSA

[Topsimox opraHuzanuy OLEHMBAHUS PE3yJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrtema OIleHUBaHUS Pe3yJIbTaTOB 00yueHUs: B TOMCKOM MoiIUTEXHHUYEeCKOM yHUBepcuTeTe (CrcreMa OlleHHBaHUA)» (B AEMCTBYIOLIEH pedaKium).
Hcnonb3yercss OamibHO-PEHTHHIOBasl CHCTEMa OLICHWBAaHUS pe3ysbTaToB oOyueHus. MToroBas oleHka (TpaAWLMOHHAs W JIMTEpHas) MO BHUAAM
yueOHOM pestenbHOCTH (M3ydenue aucummiimH, YWPC, HUPC, kypcoBoe NpoeKTUpOBAaHHE, NPAKTUKU) OIpPEAeNseTcs CyMMOW OayjioB Mo
pe3yJbTaTaM TEKYIIEero KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluy (UTOroBast peMTHHIoBast olleHKa - MakcuMyMm 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OICHOYHBIC MCEPOIPHUATUA TCKYLICTO KOHTPOJISA U HpOMe)KyTO"IHOI\/'I aTTeCTaluu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACJIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOAHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJaHUusA Tpal]"ll“OHHOi/i OIICHKE Onpeﬂeﬂe““e OHCHKH

90%+100% «OT1araHO» OTnugHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHUS W BJIaJICHHUE OIBITOM MPAKTUIECKOH AesITeTbHOCTH,
HE00X0IMMBIE Pe3yJIbTaThl 00yUeHUsT CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJIOB, OJU3KHM K MAKCUMAIBHOMY

70% - 89% «Xopoto» JlocTaTouHO MOJTHOE IIOHUMAaHHUE ITPEIMETa, XOPOIIINE 3HAHUS, YMEHHUS U OTIBIT MPAaKTHIECKOH NesITeIbHOCTH, HEOOXOIMMbIEC Pe3yIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y1oBIL» [TpuemneMoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHUS 1 ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXO0IUMBIE PE3yIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHMMAJIEHBIM KOJIMYECTBOM OailioB




0% - 54% «Heynosin.» Pe3ynbpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM
[IIxana 1151 OLIEHOYHBIX MEPONPHUITHI 3K3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
o M, Onpenenenne OLeHKH
3aJJaHUH 3K3aMEHa oasL TPAAHIIUOHHOM OLICHKE

90%+100% 18 +20 «OTIIgHO» OtianyHOE TIOHMMAaHKE NIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BJIaICHUE ONBITOM MPAKTHYECKOH AEATEIHHOCTH,
HE00X0IMMBIC PEe3yJIbTaThl 00YICeHUs C(HOPMHUPOBAHBI, HX KAYECTBO OIICHCHO KOJUYECTBOM 0AJLIOB, OJU3KHMM K MAKCUMAIBHOMY

70% - 89% 14+17 «Xopotmo» JlocTaTouHO MOJHOE TIOHUMAaHHUE MIPEeMETa, XOPOIIHE 3HAHHS, YMEHUS U OIBIT IPAaKTHIECKOH AEATEIbHOCTH, HEOOXOIUMBIC
pe3ybTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHIECTBOM 0alIOB

55% - 69% 11+13 «Y IOBJL» [Tpuemiemoe NOHUMaHKE TIPEAMETa, Y IOBICTBOPUTEIBHbIC 3HAHUS, YMEHHS U OIIBIT IPAaKTHUECKON AEATENbHOCTH, HEOOXO0AUMBIE
[pe3ybTaThl 00yueHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIIEHCHO MHHAMAJILHBIM KOJHUYECTBOM OaJlsIOB

0% - 54% 0+10 «Heynosu.» Pe3ynbTaThl 06y4eHHUs] He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPeOOBAHUAM

4. TlepeyeHb THNOBBIX 3a/IaHUI

OueHoYHbIC MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 32JaHUI

1. Onpoc B KOHIIE JIEKIINH 1. 3anumute ypaBHeHue ancopOuuu JIenrmropa.
2. HazoBute cnenuduyeckre 0cOOEHHOCTH TUCTIEPCHBIX CHCTEM.
3. Ipusenute nmpumeps IIAB.
4. 3anuumte GopMyay MULEIIIB TMO()OOHOTO 3055l
2. KonnoxkBuym Bonpocsr:
1.  Coneuududeckne 0COOEHHOCTH BBICOKOIUCTIEPCHBIX CHCTEM. METO bl TIOTY4YEHUS TUCTIEPCHBIX
CHCTEM.

2.  TloBepxHOCTHOE HaTsDKeHUE. BimsiHue pa3nuyHpiX (akTOPOB HA BETMYHUHY MTOBEPXHOCTHOTO
HaTsDKEHMsI. MeTo1bl ONPEeNIEHNs] TOBEPXHOCTHOIO HATSKEHUS.

3. OcobOeHHOCTH MCKPUBIICHHON TOBEPXHOCTH pa3jena (a3. 3aKkoH KanWLUIIPHOTO JaBJICHUS
Jlamaca.

4. Ancop6uus. OcCHOBHBIE MOHATHS U onpezeneHus. KonnyecTBeHHbIE CTIOCOOBI BBIPaXKEHUS
BEJIMYUHBI aJICOPOLINH.

5. Teopust MoHOMOMNEKYIsIpHOU ancopOuuu JIaarMiopa. Pacuer koHCTaHT B ypaBHEHUHN
JIburMmropa.

6.  Teopus momumonexysipHoit ancopOrun [TonstHu. AACOpOIMOHHBIN TOTSHITAL.

7. Teopus BOT. [Ipumenenue ypaBHenus teopun bIT k onucanuio u3orepm aacopOrun
Pa3IMYHOTO BUAA.

8.  Ancopbuus Ha mopucThix ajgcopbenrtax. Knaccudukarms nopuctsix copobentos. KanmuisipHas




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

KOHACHCAUA Ha IOPUCTBIX c0p6eHTax.

9.  OcobeHHocTh TpaHullbl pasznena. OyHaameHTanpHOEe ypaBHeHHE ajgcoponuu ['mb6ca. Ananus
agcopOimonHoro ypaBHenus [ m66ca. Cpoiicta [TAB u [1MB. YpaBuenue HIumkoBckoro.
10. [IloBepxHoctHass aktuBHOCTH. IIpaBmimo [liokmo — Tpaybe. MunemiooOpa3syromme

(xommouansie) [TAB.

11. OcobGenHoctn amcopOmMK W3 PacTBOpoB. MoeKyJsipHas, HOHHAasS HW HOHOOOMEHHAas
azcopOIusi.

12.  DnexTpoKMHETHYECKHE SBJIEHUS: d3JEKTpoPope3, HIEKTPOOCMOC, TMOTEHLIMAN TeueHUs,
noteHuuan ocenanus. [Ipuunnel BosuukHoBeHus [IDC. Teopun crpoenus [I3C. CtpoeHne KOTOUIHBIX
MHUILIEJLL.

13. Kunernka xoarymsiuuu. Teopust ObIcTpoii kKoarymsauuu CMOITYXOBCKOTO.

14. IlpaBuina 31€KTPOIUTHOMN KOAryJIsLUH.

15. Teopus ycroitunBoctu modooubix aucnepcHbix cuctem JJIDO.

BeicTymuienue Ha
KOH(pepeHI-Heae1e
(mpe3enTanus)

TemaTnka npe3eHTANMN:

1. OnTuyeckue cBOMCTBA AUCIIEPCHBIX CUCTEM: pacCesHUE CBETa, MOTJIOMIEHUE CBETa, OKpacKa
30J1e1
MonexyIsipHO-KMHETUYECKHE CBOMCTBA TUCTIEPCHBIX cucTteM: nuddy3us, OpoyHOBCKOE
JBUKEHHE, OCMOC, CEAUMEHTALINS, CEAUMEHTALIMOHHOE PABHOBECHE
CTpyKTYpHO-MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYp. BsA3KOCTS.
CycnieH3uu u 30114
OMyIbCUU
[Ienst
Aspo3zonu
CucreMsl ¢ TBEPI0M TUCIEPCUOHHON CPEIOH

N

NG~ W

3amura JadopaTopHoi
padoThbI

Bomnpocsr:
IHosryueHnne, ouMCTKA U HCCJIEJOBAHNE NIPOLECCA KOATYJIALMHN KOJIJIOUIHOIO PacTBOPA.
1. Tlepeuucnute METOBI MONTYYCHUS U OUUCTKU JUCTIEPCHBIX CHCTEM.
2. 3anummre GOPMYITY MHUIIEIUTBI 3011 THAPOKCH/IA JKeJle3a U «OepIMHCKOH JIa3ypuy.
3. Tlepeuncnute npaBuiIa SJIEKTPOIUTHON KOATYIAMU. Ha30BUTE AIEKTPOIUT-KOATYIISITOP
JUIA MccretyeMblx 3o0ieil. Jlaiite onpenenenne «rmopora KoaryJasuny, Kak OH pacCUUThIBACTCS ?

IToBepxHOCTHOE HATSIZKEHHUeE.
Onpenenenne MoJIeKyJISPHBIX XapaKTePUCTHK Hccaexyemoro ITAB.
1. UYro Takoe nmoBepxHOCTHOE HaTshkeHUe. Kakue akTopbl BIUSIOT HAa BEIMYUHY




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

MOBEPXHOCTHOTO HaTsKeHUsl. Ha30BUTE METOIbI OIpeiesieHHs TOBEPXHOCTHOT'O HATSKEHHUS.
2. Yo snsercs [TAB, uzo0pasure crpoeHe aIcOPOIIMOHHOTO CJI0sI HA TPaHUIIE
KUJKOCTb—Ta3.
3. KakuMm 06pa3zoM MOXKHO pacCUMTaTh MOJICKYJISIpHBIC XapakTepucTuku [TAB.

HN3ydenue agcopOuum yKCyCHOM KHUCJIOTHI HA AKTUBUPOBAHHOM YIJI€.

1. Jaiite onpeaeneHue MOHATUAM: afacopOus, aacopOeHT, agcopdbar, AGCOTOTHAS
azicopOrust, THOOCOBCKas aacopOms.

2. llpuBeauTte ypaBHEHHE H30TEPMBI MOHOMOJIEKYJISIpHOW ajcopOumu JISHTMIOpa, KaKuM
00pa3oM pacCUUTHIBAIOTCS KOHCTAHTHI B ypaBHeHHH JI3HrMIopa.

3. [IlpuBeaute ypaBHEHHE H30TEPMBI aacopOn PpeiHamnxa, Kakum 0opa3oM
pPacCUMTHIBAIOTCS] KOHCTAHTHI B ypaBHeHUH DpeifHmxa.

4. Tlepeuncnute OCHOBHBIE TAIbl BHIIOJHEHUS YKCIIEPUMEHTA.

OnpeneneHne 31eKTPOKHHETHYECKOI0 MOTEHIMAJIA METOA0M dJIeKTpodopesa
OxapakTepu3yuTe MEKTPOKUHETUUECKHE SBJICHUS, UTO sABJIsAeTCA npuunHon DKJI.
2. W3obpasute cTpoeHHE BOWHOTO AIEKTPHUECKOTO CIIOS COTIAcHO TeopusM [ enpmroinbia,
I'yn u llltepHa
3. Kaxum 00pa3oM MOXHO pacCuUTaTh AIEKTPOKUHETHUECKHUI moTeHnua. [Ipuseanre
ypaBHeHue I'enpmronsua-CMOITyXOBCKOTO.
4. 3anummte GopMyay MULEIIIBI 305151 THIPOKCHIA JKele3a

=

3

Ilepeyenb TemaTuk U3:

§1. Pacuer nucnepcHOCTH U yI€IbHONW MOBEPXHOCTH.

§2. Pacuer pa0oT aare3uu u Kore3uu, ko3 uienTa pacTeKaHusl.

§3. Pacuer moBEepXHOCTHOTO HATSKEHUS

§4. IlocTpoenue nzorepmsl afcopOiuu JIsrmropa.

§5. Pacuer ynenpHOI noBepxHOCTH aacopOeHTa no teopuu bOT

§6. Pacuer ruG6coBCKO acopOIMK C UCIOIB30BAHUEM M30TEPMbI TOBEPXHOCTHOTO HATSXKEHMS.
OnpeneneHne MONEKYJSIpHBIX XapakTepucTuk [TAB.

§7. PacueT KOHCTAaHT B ypaBHeHUH [LIMITKOBCKOTO ¥ MOBEPXHOCTHOM aKTUBHOCTH.

§8. Pacuer 3neKTpOKMHETHYECKOT0 nmoTeHmana u3 K.

§9. CocraBienue GopMysT MULEIT KOJUTOUTHBIX 30JIEH.

§10. Bri6op nona-koarymsitopa.

§11. Pacuer noporos koarysiuuu




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

§12. Kuneruka ObICTpOil KOATyJIAIUU
§13. Pacuer ontuueckux cpoiicts JIC.
§14. Pacuer monekyssspHO-KMHeTHYeCcKUX cBoicTB JIC.

IK3aMeH

Bonpocsl Ha hk3aMeH:

1. Oco0OeHHOCTH KOJUIOMAHBIX pacTBOpoB. [Ipu3Haku O0OBEKTOB KOJUIOMIHOM XUMUHU.
KonnyectBeHHbIE CIOCOOBI  BBIPQKEHUS TETEPOTeHHOCTH M jaucnepcHocTH. Crenuduyueckue
0COOCHHOCTH BBICOKOJIUCIIEPCHBIX CUCTEM.

2. Kiaccudukanmuu JUCTIEPCHBIX CHCTEM: II0 pa3MepaM 4YacTUIl JHCIEPCHOM ¢a3pl, MO
arperaTHOMy COCTOSIHUIO, MO cuje MexX(a3HOro B3aUMOJEHCTBUS, IO MOJBMKHOCTA YaCTHUIL
nuctepcHor (aswl (TI0 CTPYKTYpE) U JIp.

3. Meronsl monyuyeHUs AWCHEpPCHBIX cucTeM. JlucnepramuonHneie Metoabl. lloHusurenu
tBepaoctd. KonneHcaunonuele wmetonsl. Craauu KoHAeHcauuu. Pu3nyecKkue KOHJIEHCAIIMOHHBIE
METO/Ibl: METOJ KOHJICHCAIIMH 13 apOB; METO/I 3aMEHbI pacTBOpUTENs. XUMUUYECKHE KOHICHCAIMOHHbIE
MeToAbl. [IpuMepsl XUMHUYECKUX pEaKIHid, MCHOIb3YyEeMBIX i 00pa30BaHUS KOJUIOMIHBIX CHCTEM.
Meton nentuszaruu. MeTo bl OUUCTKH JUCTIEPCHBIX CHCTEM.

4. IloBepxHOocTHOE HaTsKeHHE. DU3MUECKHM CMBICT MOBEPXHOCTHOIO HatrskeHus. CHiIoBoe U
SHEPreTHYECKOe OIpeeeHUs] TMOBEPXHOCTHOTO HATSKEHHs. TepMOIMHAMHUYECKOE OIpe/ieeHUe
MOBEPXHOCTHOTO HATSHKEHUS. EMUHUIIBI M3MEpEeHHsI TOBEPXHOCTHOTO HATSKEHUS.

5. BnusHue pasnmudHbIX (AKTOPOB HA BEIUYMHY IOBEPXHOCTHOTO HATSHKEHUS: XHMHUYECKOM
MPUPOABI BEIIECTBA, TeMIEepaTyphl, MPUPOAbLl TrpaHuyamwux (a3 (mpaBuso AHTOHOBA), TMPUPOIBI U
KOHIEHTPALlUU PaCTBOPEHHOT'O BEIIECTBA.

6. Mexwmonekynsapueie 1 MexdasHbsie B3aumojeiicTBus. Koresus. Paborta koresmm. Anresus.
Pabota anresuu (ypaBuenue Jlrompe). Pactekanue oHON KUJIKOCTU TIO TIOBEPXHOCTH JAPYTou (TIpaBUiIO
I'apkunca). CmaunBanue. YpasHenue FOnra. Ananus ypasHeHus OHra.

7. OcoOEHHOCTH WCKPHUBJIICHHOW TOBEPXHOCTH pazzena (a3. 3akoH KamWIISPHOTO JaBJICHUS
Jlanmaca. BeiBog u ananu3 ypaBHeHus Jlammaca. KanmwinsipHoe MOTHSATHE W OMyCKaHHE JKUAKOCTU B
kanmwuisape (ypaBaenue JKiopena). Ananu3 ypaBHeHus JKropeHa. BiausiHue KpUBU3HBI TOBEPXHOCTH Ha
JaBJICHUE HACHIIIEHHOTO Tapa. YpaBHeHue Tomcona — KenbBUHA, aHanM3 ypaBHEHUS: KaNWLISpHAS
KOHJICHCAIIMsI, U30TepMUYECKas IIeperoHKa.

8. AzncopOuusi, OCHOBHbIE MOHATUS U ompeneneHus. KomudyecTBEHHbIE CIOCOOBI BBIPAKEHHS
BeIMYMHBI ancopOumu. Dusnmdeckas W XuMudeckas aacopOrus. OCHOBHBIE SKCIIEPHUMEHTAIbHBIC
3aBHCHMOCTH aJicopOIuu (n300apa, n30TepMa 1 u30cTepa aacopOormn).

9. Teopus MoHOMOJEKYJsIpHOU aacopOIuu JIhurmiopa. OCHOBHBIE TOJIOKEHHS. YpaBHEHUE
n3otepmbl JIoHrMIopa (BbIBON). AHanu3 M MPUMEHEHHE ypaBHeHus anacopbumm JIharmropa. Pacuer




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

KOHCTaHT B ypaBHEeHUH JI3HrMIOpa.

10. DOmmupuyeckoe ypaBHeHHE ancopOumm DpeitHamxa. Pacder KOHCTaHT B ypaBHEHUHU
Opeiinanuxa.

11. Teopuss mommumonekyspHoi ancopOruu I[lonsarn. OCHOBHBIC TOJIOKEHUS. ACOPOIMOHHBIN
noteHuan. OCOOEHHOCTH XapaKTePUCTUYECKON KPUBOIA.

12. Teopuss BOT. OcHOBHBIE MOJOKEHUS. YpaBHEHHE MOJUMOJCKYJSIpHON amcopouuu bOT.
Pacuer konctanTt B ypaBHeHuu BbOT. Ilpumenenue ypaBHenusi teopuu BOT k omnucaHuio u3zorepm
aacopO1uu paznuanoro Buaa. Orpanudenust reopuu bOT.

13. OcoOeHHOCTh TPaHUIIBI pa3ieia KHIKOCTh-Ta3. AHaIN3 aacopOInoHHOTO ypaBHeHus ['nO0ca.
CsaoiictBa [1AB u [11B.

14. YpaBuenue Hlumkockoro. ®u3nyecKuil CMbICI KOHCTAHT B ypaBHeHUH LlInikoBckoro.

15. CtpoeHue aacopOILMOHHOIO CJI0sl Ha TpaHuLie pacTBop — ras. Pacuer rud6coBckoil ancopounun
U3 M30TEPMbl IMOBEPXHOCTHOrO HarskeHus. [IpumeHeHue ypaBHeHMs u30TepMbl JleHrmiopa K
azicopOLIMK Ha rpaHUIle )KUIKOCTb-Ta3. PacueT MoneKyIspHbIX KOHCTAHT uccienyemoro ITAB.

16. IloBepxHocTHas akTuBHOCTb. [IpaBuno Jlrokno — TpayOe. I'panuiibl npuMEeHUMOCTH ITpaBUIIa
Hrokio — TpayGe.

17. Munennoo6pasytomue (koyutounnsie) [TAB. Tlonstus: munenia, Kpurtuueckas KOHIICHTPAIUS
munemwiooopazoBanuss  (KKM). Ilpsmbele munemns, obOpaTHble wmuuemisl.  Knaccudukanus
mutnesiooopaszyronux [TAB. ComtoOunm3zanus.

18. OcoGennoctu agcopOruu U3 pacTBopoB. MonekyspHas agcopOuus. [IpaBuiio ypaBHUBaHUS
nonsspHoctelt  I1.A.PeOunnepa. BnusHue npupoasl pactBoputenss Ha ajcopb6buuto. MuBepcus
CMaYMBaHUS.

19. Wonnas ancop6uus. IlpaBmiio uzbuparensHoit ancopOumu IleckoBa — dasinca. Brusaue
IPUPO/IBI HOHOB HA MX aJICOPOLIMOHHYIO CIIOCOOHOCTb.

20. NonooOMeHnHas aacopOuusa. Moruutsl. OcobeHHOCTH HOHOOOMEeHHOM afcopOuuu. [Ipumenenne
MOHHOTO OOMEHa.

21. DNeKTpOKMHETUYECKHE SBJICHUS: JIIEKTpoope3, 3IEKTPOOCMOC, MOTEHIUANl TEUYEHHUs,
noreHuuan ocenanus. IIpuunnel BozHukHOBeHUs JIOC. OCHOBHBIE IOJIOKEHMS, JIEKAIIUE B OCHOBE
Tteopuit o crpoernn JJ9C.

22. Teopuu crpoenus A2C: I'enpmronsia — Ileppena, ['yn — Uenmena, HITepHa.

23. Crpoenne xomtouaHeix wmunema. IlpaBuno @asaca — IleckoBa o0  BbIOOpE
MTOTEHLIAAJIONIPEAETSIONINX HOHOB.

24. 3mepeHue 31eKTpPOKMHETUYECKOro MOTeHIMala U3 aekTpodopesa. YpaBHeHus ['enpmromnsia
— CMOJIyXOBCKOTO.




O1ueHoYHbIE MEpPONPUATHS

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

25. IloHsiTE YCTOWYMBOCTU JUCHEPCHBIX CUCTEM, BUABI ycTONMUMBOCTH. DaKkTOpBI arperaTuBHON
ycroitunBoctH. Koarysiius, craauu Koarysiiuu

26. Kwuneruka xoarymsauuu. Teopust ObicTpoil koarymsiuun CmoiryxoBckoro. (OCHOBHBIE
nosioxkeHus. Pacuer skcrnepuMeHTanbHON, TEOPETUYECKON KOHCTAHThI CKOPOCTU KOAaryJisiliii, BPEMEHH
IIOJIOBUHHOW KOATyJISILIUM, YUCIIA YaCTUL] PA3JINYHBIX ITOPSIIKOB.

27. IlpaBuia »3JEKTPOJUTHOM Koaryysiiuu. Ha mnpumepe MOACHUTH, KaKOM M3 yKa3aHHBIX
AJIEKTPOJIMTOB — KOATYJISATOPOB 00J1a1aeT HAUMEHBIIIUM TTOPOTOM KOATYJISLIUH.

28. Teopust ycroitunBocTH JTMOGOOHBIX AucepcHbIX cucteM JJJIDPO. PackinHuBaroiee n1aBjieHHeE.
CocraBindomye pacKJIMHUBAIOIIETO JaBJIECHUS. DHEPIUs 3JIEKTPOCTaTUUECKOIO OTTAJIKUBaHUS. DHEPrus
npuTskeHus. [loTeHnmanbHbple KpUBbIE B3aUMOJICHCTBUSI YACTHULL, TTOJIHASI SHEPTHsI CUCTEMBIL.

7. MeToauueckue YKa3aHud 110 Inmpoueaype oucHuBaHusd

OueHoYHbIE MEpPONpPUATHS

Hpouenypa IPOBEICHUSI OLICHOYHOI'0O MEPONIPHUATHUSA H He00X0IMMbIe METOIHYECKHE YKazaHus

Ormpoc B KOHIIE JICKITUH

IIpoBoUTCS B KOHIIE KaX/10i O4HOM JeKIMU. 3a BEpHBIA OTBET HAa BOIPOCHI OIPOCA CTYACHTHI
noJiyyarot 1 Oam.

Konnoksuym

[Tocne u3y4eHust KaXXI0ro paszesna CTyACHTHI IPOXOAAT MPOMEKYTOYHYIO aTTECTALlMIO B BUJE CIAa4N
KoJutokBUyMa. OTBETHI Ha BOIPOCHI KOJNIOKBUYMa OLIEHUBAIOTCA B Oaiax (KOJIMYEeCTBO OAJIOB yKa3aHO
B PEUTHHI-TJIAHE TUCLUILUIMHBI).

BricTynnenue Ha koH(pepeHI-
Hejene (Mpe3eHTalus)

Crynenram Ha BBIOOp nipeasiaraeTcs 8§ TeM npe3eHTanuid. C moAroTOBICHHBIME MTPE3CHTAISIMH
CTYAEHTHI BBICTYNaOT Ha KOH(epeH-Heaene. KauecTBo npe3eHTanuu oleHnBaercs B 0anax
(KonMYecTBO OAJIOB YKa3aHO B PEHTHHI-TUIAHE JTUCIUTLINHBI).

3amura 1a60paTopHOi paboThI

[Tocne BbImonHEHUS 1a6OPAaTOPHON PabOTHI MPOBOAUTCSA OOCYKAECHUE PE3YIbTAaTOB M CAAETCs OTUeT. 3a
OTYET CTYACHTHI MOTYy4aroT 0aibl (KOJIMYECTBO 0AJJIOB YKAa3aHO B PEUTUHI-TIJIaHE TUCLUILINHDI).

N3 Crynenram npezanaraercs pemuTh 14 3aa4. 3a BepHOE pelIeHne K01 3aauil HAUUCIISIOTCS Oalibl
(xosM4ecTBO OAJJIOB YKA3aHO B PEUTUHI-IIJIaHE TUCIUILINHBI).
DK3aMeH [Tocne BbIMONMHEHUS BCEX 3a/1aHUM CTYJIEHT JIOITyCKAeTCs K claue k3aMeHa. MakcuMaibHoe

KoJIm4ecTBO O0ayToB 3a sk3aMeH 20 O6amroB. KonmdecTBo 6amioB 3a sk3aMeH M KOJMYECTBO 0aJIIoB,
HaOpaHHOE B CEMECTpe CyMMHpYeTcs U hopMUpyeTcs o0Iasi OleHKa.

JlomotHUTE IbHBIE OaJTBI
(peleHue JOMOTHUTENBHBIX

W13)

CryneHTaM npejiaraeTcsi pelmuTh JOTOTHUTEIbHbIE 3a]aul, YTOObI HA0paTh TOMOJHUTEIBHOE
KOJIM4YeCcTBO 0ayyioB. MakcMManbHO MOKHO HaOpaTh 15 6asios.




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIUHA
DezepanbHOE roCy 1apCTBEHHOE aBTOHOMHOE 06PA30BATEIbHOC YIPEKACHHUE BHICLICIO 0O0Opa3oBaHMUs
«HAIIMOHAJIBHBIN UCCIEJOBATEJIbCKUU TOMCKHUHU INOJUTEXHUYECKNU YHUBEPCUTET»

KAJIEHJIAPHBIN PEUTUHT -TUIAH JACIIATIIAHBI
2021/2022_y4edoHsblii Tox

OLIEHKI Jlucruminaa Tlexamn 16 .
«Kowouoras xumusiy 0 o~
«OnIHHOY A 90- 100 GarwioB AT -
J1ab. 3aHsvst 32 Yag.
«Xopomo B 80— 89 Gawios o HanpasieHuio 19.03.01 «BHoTeXHOTOT s Bcero ayn. padora 48 yac.
C 70 —79 GaiioB CPC 60 Yac.
D 65 —69 GaioB 108 Yac.
«Y IOBILY E 55 _ 64 6amon HUTOro 3 e
3avreHo P 55 - 100 GarwioB
Heynornersopu
TEJTHHO / F 0- 54 6arwioB
HE3a4TEeHO

Pe3ysibTaThl 00YUeHHUs M0 AUCHUIITHHE (chopmynuposamsv st KOHKDEMHOU OUCYUNIUHDL):

Pa1 IIpuMeHsTh 3HaHUSA 3aKOHOB, TEOPHH, ypaBHEHHUIl, METONOB KOJUIOMJIHOM XUMMU INPU U3YyUYCHUU I[OBEPXHOCTHBIX SIBICHUN U
JUICTIEPCHBIX CUCTEM

PII2 PaccunThIBaTh BEMHMUNHY YAENBHOI OBEPXHOCTH, HOBEPXHOCTHOTO HATSKEHUSI, a[ICOPOIMU, MOJIEKYISIPHBIX XapaKTePUCTHK
MOBEPXHOCTHO-AKTHBHBIX BELIECTB, 3aAMHCHIBATh (hOpMyIIbl MUIIEIUT THO(GOOHBIX 3071€H, BHIOUPATh IMEKTPOIUT-KOAryJIITOP
PII3 IIpuMeHsTH SKCIepUMEHTAIBHBIE METOABI ONPe/IeTICHHS IIOBEPXHOCTHOTO HATSKEHUS, BEIMIHNHBI aICOPOINH,

DJICKTPOKMHETUYECKOI'O IIOTEHIHUAJIA, TTIOpOora KoaryJsauun

OueHoYHBIe MEPONPUATHSA:

Jnsa pucuMiuIMH ¢ GopMoii KOHTPOJISA - 9K3aMeH Jlono/IHUTe/IbHBIE 0AIbI
OuneHo4HbIe MEPONPHSITUS Kona- | Banasl YyeOHasi JesITeIbHOCTD / Koa- | Banisl
BO OLICHOYHBbIC MEPONPUATHSA BO
Texyuuii KOHTPOJIb: 80 Texkymmii KOHTPOJIb:
I IMocemenue nexnuii (onpoc B KOHIE 8 8 JII1 | Pemenue nononnutensHsix M/13 10 15
JICKIIUH)
TK1 | BremosnHeHue 1abopatopHoii paboThl 5 5
TK2 | 3ammra oTueTa 1o 1abopaTopHOi 5 11
pabote
TK3 | Bemonnenne U3 14 16
IIpoMexyTOUHASI aTTeCTALMS: 20
IIA1 | DOx3amen 1 20
IMA2 | KomutokBuym 6 36
A3 | BrictymieHue Ha KOH(pEpeHI-Heaeme 4 4
(mpe3eHTanms)
HUTOIro 100 HATOr'O 15




Koa-Bo OneHovHoe Hndopmanuonnoe
u ; g E 5 '-13(30(1:3 MeponpusTue obecneyeHue
aTa = . aM.
E H);l'laﬂa é E E Y4eOHnas neAATeILHOCTH Y é(on-no YyebHas Bujeo-
= | mexenn | 55 5 AINOB | wrepary Wnrepuer pecype
~g = pa -pecypesnl o
1 2 3 4 6 7 8 9 10 11
1 Jlexums 1. Cneyuguueckue ocobennocmu OucnepcHvix II OCH oP
cucmem. Memoovt nonyueruss QUCHEePCHBIX CUCeM 1-3 1234
PI1 J0I1
PII2 1-5
PI3 \Hncmpyxmaosie no T 6 xumuueckoii rabopamopuu 2
W3 1. Qucnepchocms 0,5 TK3 1 JOIT 3
2 JlaGoparopHas padora 1. [lonyuenue smyavcuti 1 TK1 1 OCH 1
PI3 3ammra oTyeTa no JaboparopHoii padore 1 1 1 TK2 1 OCH 1
3 Jlexumst 2. Tepmoounamurxa no8epxHOCHHbIX AGIEHUIL. 2 II 1 OCH oP
[losepxnocmuoe namscenue. OcobenHocmu 1-3 1234
UCKPUBTIEHHOTU NOBEPXHOCMU pazodena gas. JOIT
1-5
PJI1 |JlaGoparopuas pabota 2. [lonyuenue, ouucmka u 1 TK1 1 OCH 1
P2 (uccredosanue npoyecca koazyisiyuu KOLIOUOHO20
PI13 |pacmsopa
3amurTa oTYeTa 1o JlabopaTopHoi padbote 2 1 1 TK2 1 OCH 1
W3 2. Mescmonexynsaphvle 83aumooeticmaus 0,5 TK3 1 JIOI1 3
N3 3. Memooul onpedenenusi nOGepXHOCMHO20
HamsCcenus,
4 Pl Komnoksuywm 1. Ocobennocmu, knaccugpuxayuu /[C, 2 4 T1A2 6 OCH P
[vemoowr nonyuenus JIC 123 | 1234
5 Jlexums 3. Adcopoyus. Ocnognvle nonamus u onpedenenus. | 2 II 1 OCH oP
[Adcopbyus na epanuye meepdoe meno-2as. Teopus 1-3 12,34
PI1 Vlenemiopa. JOIT
P12 1-5
P13 |JlaGoparopuas pabota 3. Onpedenenue nosepxHOCmMHOZ0 2 TK1 1 OCH 1
HamsCceHus,
W3 4. Ypasnenue uzomepmol adcopbyuu Jlenemropa 1 TK3 1 JOIT 3
6 PII3 BEImonHeHne pacyeToB U 3alyUTa oT4eTa o JadopaTopHoi | 2 1 TK2 4 OCH 1
pabote 3
7 Jlekums 4. Adcopbyus Ha epanuye meepooe meno-2as. 2 II 1 OCH oP
Teopus Ilonanu, meopus BOT. Adcopbyus na nopucmuix 1-3 12,34
Pl aocopbenmax JOIT
P12 15
Kosoksuym 2. Tepmoounamuxa nosepxHocmuvix signeHuti | 2 4 I1A2 6 OCH oP
PI3
123 1234
W3 5. Teopus norumonexynsapHoi aocopbyuu meopuu 1 TK3 1 JIOI1 3
K0T
8 P13 JlaGoparopHas pabota 4. H3yuenue adcopbyuu ykcycHoul 2 TK2 4 OCH 1
KUCILOMbL HA AKMUBUPOSAHHOM Y2lle
9 Kondepenn-uenens 1
BeicTymiieHue ¢ 10ki1aJ0M Ha KOH(epeHI-Heaere 2 1 ITA3 4 OCH OP
1,23 | 1234
Pl J0IT
P2 1,24
W3 13. Pacuem onmuueckux ceoticms J{C 0,5 TK3 1 JIOIT 3
W3 14. Pacuem monexynspHo- KUHEMUYeCKUx ceoUcme 0,5 TK3 1 JOIT 3
/[C
Bcero mo KOHTPOJILHOI ToOYKe (aTTecTamun) 1 24 | 16 38
10 PI3 BeimonHeHne pacyeToB H 3amyTa oTdeTa o J1abopaTopHoi | 2 1 TK2 4 OCH 1
pabote 4
11 Jlexius 5. Aocopbyus na epanuye HCUOKOCmMb-2a3. 2 II 1 OCH OP
DynoamenmanvHoe ypaererue aocopoyuu I'uooca. 1-3 1234
Muyennoobpasyrowue I1AB. Ocobennocmu adcopbyuu uz J1OI1
PJ11 |pacmeopos. Monexynapnas adcopbyus. Honnas 1-5
PJ12 |adcopoyus. Honoobmennasa aocopbyus
PI3 |Kommoxsuym 3. Adcopbyus na epanuye meepooe meno-2az | 2 4 I1A2 6 OCH OP
123 1234
W3 6. Onpedenenue monexynspueix koncmanm 11AB 1 TK3 3 JOIT3
W13 7. Adcopbyus na epanuye pacmsop-2as 0,5 TK3 0,5 | AOII3
12 PJ13 |Jlabopatophast pabota 5. Onpedenenue 1 TK1 1 OCH 1




Koa-Bo OneHovHoe Hndopmanuonnoe
u S g E 5 '-13(30(1:3 MeponpusaTue obecrneyeHue
aTa = . aM.
% Hfll‘la.ﬂa é E E Y4eOHnas neATeILHOCTH Y g:;;zz YueoHnas " Buneo-
T | Hemean ;.’2 E E JIMTEpPaTy -plg;l::: pecypc
S = pa bl
P4 |orexmpoxunemuuecko2o nomenyuaia Mmemooom
anekmpogopesa
3amuTa oT4era 1o yabopaTopHoii pabore 5 1 1 TK2 1 OCH 1
13 Jlexnms 6. Dnekmpuueckue ceolicmea oucnepcHuix cucmem. | 2 II 1 OCH oP
Pl Dnexmpoxunemuueckue senenus. Cmpoenue JJOC. 1-3 1,2,3,4
Cmpoenue KOLIOUOHBIX MUYenl J0IT
1-5
Kooksuywm 3. Aocopbyus na epanuye meepooe meno-eaz | 2 4 TA2 6 OCH oP
Pl 123 1234
P2 |UA3 8. Dnexmpoxunemuyeckue senenus 0,5 TK3 0,5 | AOIT 3
PA3 |KomtoksuyM 4. Adcopbyus na spanuye xcudkocmo-2as. 2 4 1A2 6 OCH oP
[Adcopbyus us pacmeopos 1,23 | 1,234
14 P2 Perienue 3a1ay Ha COCTaBICHHE MULIEILT JIHO(QOOHBIX 30meit| 2
W3 9. Cmpoenue xonnououvix muyenn 0,5 TK3 1 JIOIT 3
15 Jlexumst 7. Yemouuueocms u koazynsiyust iuopooHvix 2 II 1 OCH oP
OUCNEPCHBIX CUCTEM. 1-3 1,2,3,4
PA1 J011
P12
P/I3 15
KomnokBuywm 5. dnexmpuueckue ceoticmea JJC 2 4 A2 6 OCH 3P
123 1234
16 P12 Pemenue 3a/1a4 Ha pacueT IOPOroB KOATYIISIIAI 2
W3 10. Beibop snexkmponuma-koazyisnmopa 0,5 TK3 1 JOIT 3
W3 11. Pacuem nopozcos koazyrsyuu 0,5 TK3 1 JIOIT 3
17 Jlexums 8. Teopus ycmoiiuueocmu JJJIPO 2 I 1 OCH oP
1-3 1,234
PI1 J0I1
P12 1-5
P/13 |Pemienue 3a1a4 Ha pacyeT KHHETHUKH OBICTPOH Koarynmsimu | 2
CMOJTYXOBCKOT'O
W3 12. Kunemuka 6vicmpotl koa2yisyuu 0,5 TK3 1 JIOIT 3
18 Kondepenu-nenens 2
PA-1 |KomnokBuym 6. Yemotiuusocms 2 4 ITA2 6 OCH 3P
123 | 1234
Bcero mo KOHTPOJILHOI TOYKeE (aTTECTAINN) 2 24 | 24 80
JK3aMeH 20 20
O0muii 00beM padoThI 110 JUCHHILIHHE 48 | 60 100
HNHpopmanuoHHOe obecnieyeHUe:
Ne OcHoBHas y4yeOHas quteparypa (OCH) Ne Ha3BaHue 371eKTPOHHOT O Anpec pecypca
(xoxm) (xox) |pecypca (IP)
OCH | Kommounanas xumust: yuebuoe mocobue / E. B. OP1 | DnexTpoHHO-OUOIMOTEUHAS https://e.lanbook.com/
1 Muxeesa, C. H. Kapbaunosa, H. I1. [Tukymna, A. I1. cucrema «Jlaup»
Acramkuna; HanpoHaapHBIH HCCIEH0BATEIbCKHII
Tomckwuii monmrexuudeckut yuusepcuret (TITY). —
Tomck: Uzn-so TITY, 2011. — URL.:
http://www.lib.tpu.ru/fulltext2/m/2012/m214.pdf.—
Pexum nocryna: u3 kopnoparusHoit cetu TITY. —
TekcT: 3JIeKTPOHHBIN
OCH |Mykuwn, E. d. KomwwtonaHast Xumus : y4eOHUK TS OP 2 | DnexTpoHHO-OHOIMOTEUHAS https://urait.ru/
2 OakanaspoB / E. /1. lllykun, A. B. Ilepuos, E. A. cucrema «tOpaiit»
AwmenuHa. — 7-¢ U311., UCIp. u Ao1. — MocKBa :
fOpaiit, 2014. — URL:
http://www. lib.tpu.ru/fulltext2/m/2013/FN/fn-2424.pdf.
— Pexxum nocryna: u3z kopnoparusHoi cetu TITY. —
TekcT: 2IeKTPOHHBII
OCH | ®pomnos, 1O. I'. Kypc xomronaHoH XHMHUH. OP 3 | HayuyHO-31eKTpOHHAsS https://elibrary.ru/defaultx.asp
3 [ToBepXHOCTHEIE SIBIICHHS U JUCIICPCHEBIC CHCTEMBI: oubmoreka eLIBRARY.RU
yueonuk s By3os / 1O. I'. dponoB. — Mocksa:
Anbsnac, 2014. — 464 c. : win. — Texcr:
HEIMOCPEICTBEHHBII
OP 4 | DnekTpoHHO-OHOIHOTEYHAS http://www.studentlibrary.ru/
cucrema «KoHcynpTanT
CTYICHTa)
Ne JlonosiHuTeIbHAS YueOHas guTepaTypa (1OID) Ne Bugeopecypcesl (BP) Ajpec pecypca



https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/

(K01) (k0.1)
JIO0IT | Botouxuii, C. C. Kypc Ko10MaHON XUMHH : y4eOHOe BP 1
1 nocobue / C. C. Botoukuit. — 3-e u3n., crep. —
ExarepunOypr : ATII, 2015. — 512 c. : un. — Teker :
HEOCPEACTBEHHBIH.
JIOIT | Tenspman, MM . KonnouaHas xumus : yueOHuk / M. BP 2
2 H. T'envpman, O. B. Kosanesuy, B. I1. IOctparos. —
6-e u3 1., crep. — Canxr-IlerepOypr : Jlanb, 2017. —
336 c. — Texcer : 21eKTpOHHBIH // JIaHb : 3NEKTPOHHO-
O6ubanoreynas cucrema. — URL:
https://e.lanbook.com/book/91307. — Pexum nocrymna:
13 koprioparuBHoit ceru TITY.
JIOIT | Muxeesa, E. B. [ToBepXHOCTHBIE SIBJI€HUS U
3 aucnepeHsie cuctembl. Kommonnuas xumus. CO0pHHK
NPUMEPOB M 33j1ay : yuebHoe nocobue / E. B.
Muxeesa, H. I1. TTukyna, C. H. Kap6aunosa ; Tomckuii
NOJIMTeXHUYECKUi yHuBepeuret. — Tomck : U3a-Bo
TITY, 2008. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/m166. —
Pexnm noctyna: u3 kopnoparusHoii cetu TITY. —
TekceT @ 2eKTPOHHbIH.
JIOIT | ®@puapuxcoepr, 1. A. Kypc KOII0MAHON XUMUH
4 yuebnuk / JI. A. @punpuxcoepr. — 4-¢ u3a., ucnp. u
jon. — Canxr-IlerepOypr : Jlans, 2010. — 416 ¢. —
Texer : snexTpounslit // JIaHb : 3nekTpoHHO-
Ooubaunoreunas cucrema. — URL:
https://e.lanbook.com/book/4027). — Pesxum noctyna:
13 kopnopatuBHo# cetu TITY
JOIT | Mansiuena, . H. Teopernueckoe v nmpakTuueckoe
5 PYKOBOACTBO 10 aucuuminne "[ToBepxHOCTHBIE
SBJICHHS M JINCTIEPCHBIE CUCTEMBI": yueOHOe nocodue /
K. H. Mansimesa, M. A. Hosaxkos ; Boarorpanckuit
roCy/1apCTBEHHBIA TEXHUUECKUHA YHUBEPCUTET. —
Bosrorpan : Ioaurexnuk, 2007. — 344 ¢. : un. —
Texer: HenocpeCTBEHHbIN
CocraBui: %‘//' (E.B. Muxeega)
«5 0% 2019 r.
CornacoaHo:

3aBenyommii kadeapoit —
PYKOBOJHMTEINbL OT/JEIECHHS Ha paBax Kadeapsl

« »

2019r.

(E.N. KopoTtkoBa)




