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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOeH BBITIONHATE PaOOTHI MO 3alIUT€ BHYTPEHHEW IMOBEPXHOCTH METAJOKOHCTPYKIIUHA OT
KOpPO3HUH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-1 Cnoco0OeH BEIMONHATE |McIonb3yeT COBpEeMEHHBIC MOAXOABI K CMauWBaHUIO U
paboTHI TIO 3alTUTe aacopOIuu, crmocoObl WX MPUMEHEHUS JUIS PEIICHUS
BHYTpPCHHEH MOBEPXHOCTH |TEOPETUYCCKUX U MPAKTUICCKUX 3a]1ad
METaJIOKOHCTPYKIIHIA OT
KOppO3uu

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I[IK-1 CrnocobeH BBIMOMHATH, pabOThI 1O 3alIUTe BHYTPEHHEH IMOBEPXHOCTH
METaJOKOHCTPYKINI OT KOPPO3UU

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIpENETAIONINX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
6|7
1 |3amuTa MeTamIoB OT +
arMochepHoi
KOppO3UHn
2 |MErnbuTops +
KOPPO3UHU METAIIJIOB
3 |Koppo3us meTanmnos ¢ +
BOJIOPOIHOM
Jlernonsapu3aueit
4| Teopus koppo3un + | +
METAaJIOB




5 [Texnomornueckast +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuuminHa «CMmauMBaHue ¥ aAcopOLMA» OTHOCUTCA K 4YacTH, (QOpPMUPYEeMOH y4YaCTHHKaMHU
o0pa3oBarenbHbIX OTHOLICHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucrunmHa «CMaduBaHue B aIcOPOLMs U3ydaeTcsi B 7 ceMecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 96
Jlexuuu (Jlexuum) 48
[Tpakruueckue (Ilpakt. pad.) 48
CamocrositensHas padota (CP) 12
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp
1 Bnusuue Ompoc
¢buznueckoit 6 |6 |1
ajcopOIuu Ha
CMayMBaHUE
2 Boponponunaemoct Omnpoc;
b HECMAUYHBAEMBIX I [TpakTuaeckoe
MACJISIHBIX INICHOK 6 6 1 3ajaHue I
MIPaKTUYECKON
MOJITOTOBKH
3 Pacrexanue no Onpoc; KOJUIOKBUYM
IIOBEPXHOCTH 6 | 6 | 2
KHUJIKOCTHU
4 Pacrexanue Omnpoc
MOTUMEPOB 1 g | g |2
KHUJKOCTEH C
BBICOKOW BSI3KOCTBIO
5 Uccnenosanne Omnpoc
BA3KOCTH 8 8 | 2
JUCTIEPCHBIX CUCTEM
6 VYnpasnenue Omnpoc
pacTekaHueM 6 | 6 | 2
AKUJIKOCTEN




7 CmauuBaromas Onpoc; KOJUIOKBUYM
CIIOCOOHOCTb,
MIOBEPXHOCTHAsI
aKTHUBHOCTD,
AMYJbrUpyouas 8 | 8| 2
CIIOCOOHOCTH
MOBEPXHOCTHO-aKTH
BHBIX BEILIECTB
Pa3HOU IIPUPOABI

Tema 1. Bausnne puznydeckoii aacopouun Ha cmayuBanue (IK-1)

Jlexknus.
Ucropuueckuit ouepk. OCHOBHBIE TIOHITHS U ONPEACIICHUS
DTamnbl pa3BUTHS MPEICTABICHUA O CMauMBaHUU. TpH OCHOBHBIC ciydas cMauuBaHUs. [uapodunbHbIe U
ruapodoOHbIe Tena. PaBHOBECHBIN KpaeBOW yTOIL.

IIpakTnyeckoe 3ansATHE.
1. B kakux ciay4asx Uit XapaKTepUCTHKN CMaYMBAHUS UCTIONB3YETCs] KOAPDUITUEHT pacTeKaHUs?
2. Kakum 06pa3om yuuThIBaeTCs B M30TepMax agcopoiuu ['mo6ca u JleHrMiopa moBepXHOCTHOE JTaBJICHHE?
3. Kakum 00pazom BIHsS€T MOHO- U TTOJTUMOJIEKYIISIPHAS afCOPOLINS KUJAKOCTH Ha KPaeBOM yrou
CMauMBaHHUS?

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue nmapameTpbl XapaKTepu3yOT U30TEPMbI IOBEPXHOCTHOTO HATSXKEHUS MOAJIOKKNA?
2. JIns KakKuX CUCTEM CMAaYMBaHUE XapAKTEPU3YIOT BEIMYMHON TEIUIOTHl CMAauMBAaHUS WM TETUIOTHI
HOTpyXeHus?
3. KakoBa cBsi3b U30TE€PM aJICOPOIIIH, U30TEPM TOBEPXHOCTHOTO HATSKEHUS TIOIOKKH U U30TEPM TETUTOTHI
CMauMBaHMUS?

Tema 2. BononpoHunmnaeMocTb HecMaYnBaeMbIX MacasiHbIX MIeHOK (ITK-1)
Jlekumus.
VYpaBuenue lOnra. YcimoBus paBHOBeCHsl TNEepuMETpa CMavyMBaHHUS B deTbipexdaszHou cucteme. Pabora
aare3uu. KanwuisipHoe naBieHue.
IIpakTnyeckoe 3ansATHE.
1. Meronvka u3y4yeHus: BIArolpoOHUIIAEMOCTH MACIISIHBIX TUIEHOK
2. KanwuispHo nopucTas MoJiesib IPUMEHUTEIBHO K MACIISIHBIM ITOKPBITUSAM
3. Metonuka pacuera conepkaHus BOJbI B TUeiKax MpH (PUKCUPOBAHHOM OTHOCUTEIIbHON BIaKHOCTH
BO3/yXa U (PMKCUPOBAHHOM IIOMIAIN OTBEPCTUN B KPBIIIKAX STUYECEK.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Meronuka onpeneneHus CKOpOCTH MacCOIIEPEHOCa BOJIbI Uepe3 MOKPHITUS
2. Pacuer cymmapHoi momanu poesoro /J9C.
3. BausHue cocTaBa IJIEHKH Ha €€ BOJONPOHUIIAEMOCTh

Tema 3. Pacrexkanue no nosepxuHoctu :;xkuaxoctu (IK-1)

Jlekumus.
CBsi3b (hOpMBI TOBEPXHOCTH KMJIKOCTH BO3JI€ TBEPJOTO Tejla M XapakTepa cMauuBaHus. Beicora moabema
KHUJKOCTH B Kanmuiuigpe. TedeHue KUAKOCTU MOJ ACHCTBHEM KamWUIPHBIX cujl. KOHTakKT *KUAKOCTH C
BEPTUKAJILHO  YCTaHOBJIEHHOW IutacTuHOM. [lpuknanHoe 3HayeHHe  KANWUIAPHOTO  JAaBIICHUS.
[ToBepxHOCTHOE NaBiIeHHE W TEIJIOTa cMaduBaHUs. BnusHue Qusmueckoi ancopOIuM Ha CMadMBaHHE.
Koaddunment pacrexkanus.

IIpakTnyeckoe 3ansATHE.
1. lnnamMuuecKkuil KpaeBoil yrou.
2. JIBMXKyIIUE CUITBI pACTEKAHMUS.



3. Kparkast XxapakTepuCTHKa PEXUMOB PaCTEKaHMsI.
4. KHHETUYECKUI PEXKUM PACTCKAHHUS.
5. lHepLIMOHHBIN pEeKUM PACTEKAHHUS.
6. BsA3kuil pexxuM pacTeKaHus.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. BnusiHue pacTBOpeHuUs MOMJIOKKH Ha pACTEKAHUE JKHUIKOCTH.
2. Pacrexanue 1o OKUCHBIMU IIJIEHKAMU METAJIIOB.
3. PacTekanue 1o rpaHuliaMm 3€peH.

Tema 4. PacTexkanue moJiMMepoB U KUAKOCTel ¢ BbICOKOI Bs3kocThi0 (ITK-1)
Jlekuus.
VYpaBuenue Bennens-/epsruaa. Cxema ombiTa JUisi WM3y4deHHUs rucrepesnca cMadunBaHus. CrocoObl
MpUOIMKEHHOW OLIEHKH MaKpOKPAeBBIX YIVIOB CMayMBaHMs. BiusHue HEOIHOPOTHOCTH MOBEPXHOCTH Ha
cmaunBaHue. ConocTaBieHHE CMauMBAaHUSA TMOPHUCTHIX U HEOTHOPOIHBIX MoBepxHOcTed. CBs3b (HOPMBI
MEHHCKA )KMJIKOCTH U JUaMeTpa Kanuuspa.

IIpakTnyeckoe 3ansATHE.
1. CBoiicTBa MOBEPXHOCTH pazzena (a3 KUAKOCTb-KUIKOCTh
2. CriocoObI BEIPAKEHUS CKOPOCTH PACTEKAHMSI
3. IIpyunHBI BBICOKOH BSI3KOCTH CUCTEM
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. BnusiHue cocTtaBa CUCTEMBI Ha BSI3KOCTh
2. BnusHue TeMneparypsl Ha BI3KOCTh CUCTEM
3. PacTexaHue B BSI3KOM PEXHIME

Tema 5. UccaenoBanue BsiskocTu aucnepcHbix cucrem (IK-1)
Jlexknus.

Teuenue xuAKOCTEH B peanbHbIX nopax. Biausuue aedopmarun noepxHoctu. Kiaccudukanus oCHOBHBIX
BUIOB  cMmauuBaHus. OOparumMoe u  HeoOparumoe  cmauMBaHue. Hu3kosHepretmueckne U
BBICOKODHEPIeTUYECKHE MOBEpPXHOCTH. (CMadMBaHME B PAaBHOBECHBIX U HEPABHOBECHBIX CHCTEMAX.
IIpu3Haku cMauMBaHMs B PABHOBECHBIX cucTeMax. [Ipu3Hak ypaBHUBaHUS NOJISIPHOCTEN

IIpakTH4eckoe 3aHATHE.
. CriocoObI BRIpaXCHUS BA3KOCTH
. Crioco0Ob!I m3MepeHus BA3KOCTH
. HopmanbHbIe 1 aHOMaTbHBIE KUIKOCTH
. KanmisipHast BUCKO3UMETpUST

hn B W =

. CTpyKTypHas BA3KOCTb
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Teopus Diipunra

—

2. Pacuer kaxy1eicsi JHEpIruM aKTUBALIUU BA3KOTO TEUECHMUS
3. BausHMe cocTaBa CUCTEMBI U TEMIEPATYPhl Ha BA3KOCTh

Tema 6. Ynpasienue pacrekanuem ;kuakocrein (ITK-1)

Jlekumus.
Cuctembl KXUIKAA METaJUI-TYroIuIaBKui okucesl. CHUCTEMBI KUIKHN MeTau-rpagut u anmas. CHCTEMBI
KUIKAA MeTaul-TBepAplii MeTayl. CUCTEMBbl KUIKUM METAJI-TYTOIUIaBKUE KOBAJEHTHBIE KPHUCTAJLIBI.
Kputnueckoe mNOBEpXHOCTHOE HATS)KEHHWE CMAuMBaHMS. 3aBUCHMOCTh KpAaeBbIX YIVIOB HATEKAHUS OT
MTOBEPXHOCTHOIO HATSKEHUS KUAKOCTH. KpUTHYECKO€ NOBEPXHOCTHOE HATSHDKEHHE CMauyuMBaHUs Kak
XapaKTepUCTHUKA TBEPJIOTO Tea.

IIpakTnyeckoe 3ansATHE.
1. Bnusinue temneparypbl



2. BriusiHue HEOAHOPOAHOIO HarpeBa
3. Bausaue ocBenieHus

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. BausHME BHEIIHETO 3JIEKTPUUYECKOTO MO

Tema 7. CmaunBalnmas cnocoOOHOCTDb, IOBEPXHOCTHASI AKTHBHOCTD, SMYJ/JIbIHPYIOLIAsi CIIOCOOHOCTH
NMOBEPXHOCTHO-AaKTHBHBIX BemecTsB pasHoi npupoas! (IIK-1)
Jlexknus.
Cuctembl, UIs KOTOpBIX ajre3uss OOyCJOBJIEHAa IUCIEPCHOHHBIMM cwiaMd. CMmayMBaHUE HHU3KO- H
BBICOKOPHEPIeTUYECKHUX TMOBEPXHOCTEH TBEpAbIX Ted. BiusHue pasmepa (pyHKIMOHATIBHOW TPYIIBI Ha
MOBEPXHOCTH TBEPAOTO Tella Ha CMauuMBaHHE >KUIKOCTAMH. BimsnHue Ttemmeparypbl U (pU3MUECKUX
BO3/ICHCTBHI Ha cMaynBaHue. BiusHue Temneparypsl Ha pU3MUecKoe cMaunBaHue. BiusiHue Temmneparypsl
Ha XUMHUYECKOE CMaurBaHue. BiusiHue nmonspu3anuy 3J€KTpoAa Ha CMadylBaHUeE.

IIpakTH4Yeckoe 3aHATHE.
. YIpaBiieHue CMa4MBAHUEM IIPH IIOMOLIU IIOBEPXHOCTHO-aKTUBHBIX BELICCTB
. I36uparenbHOe cMaunBaHue THAPOPMIBHBIX U THAPO(GOOHBIX MAaTepHAIIOB.
. CmaumBaromasi cmnocoOHoCTh pacTBopoB [TAB.
. BiusiHue xemocopOuuy Ha CMauyMBaHHUE.
. CmaunBaHue pactBopamu Mbutoo0pa3Hbeix [1AB.
. Bnmusinue I1AB Ha rucrepes3uc cMauuBaHus.

~N N L kW N =

. BiusiHue pacTBOpUMBIX ITpUMeECE Ha CMaYMBaHUE KUIKUMUA METaJIJIaMHU.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Moromiee nelicTBUE U CMadUBaHUE.

—

2. BiusiHue cMaunBaHUS PU HAHECEHUH MOKPBITHH.
3. CmaunBaHKE U pacTEKaHUE 10 JAe(HOPMUPOBAHHON MOBEPXHOCTH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
*  TEKymui KOHTPOJb — 80 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6ammoB KaKabIid
* mpeMuanbHbIe OaTel — 10 6amioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HasBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. Bnusaue Ormpoc 10 10 6amioB - CTYACHT CBOOOMHO BIIAJCET MATEPUAIIOM, IEMOHCTPUPYET
(husnueckoit IyOOKHe, CHUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOIHO OTBEYAaeT Ha
azcopOIuu Ha BONPOCHI UCTIONB3Ys MPO(HECCHOHATLHYIO TEPMUHOIOTHIO
CMauMBaHHE 7-9  OalOB — CTYAGHT BJIaJCET MPEICTABICHHBIM MAaTEpUajIoM,
OTBEYAET Ha 3aJaHHbIC BOMPOCHI
6-3 Oamma — WMEIOTCA HEAOpaOOTKH, MaTepuai IMPEACTABICH HE
paIoHATIBHO, CTYJICHT BIAJCET HEMOJHON MH(pOpManuel Mo Teme,
3aTpYAHSIETCS C OTBETaMH Ha 3a/1aBaeMble BOIIPOCHI
0- 2 OammoB - UMEIOTCS HEAOPaOOTKH, CTYIACHT Cla00 BIajaceT
uH(pOpMAIMEH IO TeMe, MPH OTBETE HCIIONB3YET 3aroTOBICHHBIN
TEKCT, 3aTPyAHICTCS C OTBETAMH Ha 33JaBaEMbI€ BOIIPOCHI




Bonponponumae | Onpoc 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
MOCTb IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
HECMa4YlBaeMbIX BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
MacCISTHBIX 7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
TJIEHOK OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI
[IpakTnue 10 9-10 6amnoB - CTYOCHT CaMOCTOSITETHO MOXET BBIOpaTh METOAUKY
CKOE OLICHM BIIATONPOHHUIIAEMOCTH, MPOBECTH aHAJIM3 MOJYYEHHBIX
3aJlaHue pe3yNbTaToB U CPOPMYIHPOBATh BHIBOABL, 6 - 8 Oamia - CTyneHT
IS MOXET MPOBOAMTH aHAIN3 MPEJIOKEHHBIX MOKPHITUI IO METOAUKAM,
MpaKkTuiec NpeasioKeHHbIM TpenogaBareneM. 0 - 2 0aln - HE MOXET
KoM CaMOCTOSITETILHO BBITIOIHUTH HEOOXOIUMBIN SKCIIEPUMEHT
MOJTOTOBK
u
Pactekanme mo | Ompoc 10 10 GaIoB - CTYIEHT CBOOOIHO BIIAZIEET MaTEPHUAIOM, IEMOHCTPHPYET

TTOBEPXHOCTH
JKUIKOCTH

IyOOKHe, CHCTEMATH3UpPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYIGHT BIIAJEET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHbIC BOMPOCHI

6-3 Oamrta — WMEIOTCA HEMOpaOOTKH, MaTepwall NPEACTABICH HE
palMOHANILHO, CTYACHT BIIAJCET HEMONHONH WH(OpMaImeld Mo Teme,
3aTPYyIHSETCS C OTBETAMH Ha 3aJ][aBaeMble BOIIPOCHI

0- 2 OammoB - WMEIOTCA HETOpPabOTKH, CTYIEHT cllabo BiIaaceT
WHpOpMaIe TO Teme, TPU OTBETE HCIONB3YeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI




KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT  OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOIO
MaTepuaa, yMEHHE CBOOOIHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAKOMBIM C JOTOJHUTENBbHOU JnuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraercsd 4YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs HWH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, MO CYLECTBY.

8-7 0amioB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETEHHBIMH, HMPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO IPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBaTreieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apryMEHTBI
MIPUBJIEKAIOTCA HEJOCTAaTOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAa€T HENOCTATOYHO TIyOOKHE
3HAHU

0-4 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodeCcCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHAJU3e
MpakTHUeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraerT Marepuan. HempaBuibHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

Pacrekanme
MTOJINMEPOB U
JKHJIKOCTEH ¢

BBICOKOM

BSI3KOCTBIO

Ompoc

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MATEPHUAIOM, IEMOHCTPHPYET
IyOOKHe, CHCTEMATH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYIGHT BIIAJCET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHBIC BOMPOCHI

6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
palMOHANILHO, CTYACHT BIIAJICET HEMONHONH WH(OpMarmeld Mo Teme,
3aTPYyIHSETCS C OTBETAMH Ha 3aJ][aBaeMble BOIIPOCHI

0- 2 OammoB - WMEIOTCA HEXOPabOTKH, CTYIEHT clIabo BIIaaceT
nHpOpMAaIe TO Teme, TPU OTBETE HCIONB3YeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSIETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI

Hccnenosanune
BSI3KOCTH
JIACTICPCHBIX
CHCTEM

Ompoc

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MATEPHUAIOM, IEMOHCTPHPYET
IyOOKHe, CHCTEMATH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYIGHT BIIAJEET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHBIC BOMPOCHI

6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
palMOHANILHO, CTYACHT BIIAJICET HEMONHONH WH(OpMaImMeld Mo Teme,
3aTPYyIHSETCS C OTBETAMH Ha 3aJ][aBaeMble BOIIPOCHI

0- 2 OammoB - WMEIOTCA HEXOPabOTKH, CTYIEHT clIabo BIIaaceT
nHpOpMaIMe TO Teme, TPU OTBETE HCIONB3YeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI
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VYmpasnenue
pacTekaHueM
KUJKOCTEH

Ormpoc

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

CMmaumBaromias
CIIOCOOHOCTb,
MTOBEPXHOCTHAS
aKTHBHOCTD,
SMYJIBTHPYIOIIA
s1 CIOCOOHOCTD
MMOBEPXHOCTHO-2
KTUBHBIX
BELIECTB pa3HOMN
TIPUPOJIBI

Ompoc

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZceT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIIPOCHI UCHONB3Ys MPOPEeCCHOHATILHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYAEHT BIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHATIbHO, CTYACHT BIIAJACET HEMONHONM MH(opManuel mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE HCIIOIb3YeT 3aroTOBICHHBIIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

9-10 0aJuIOB  BBICTABISIETCS, €CIM  CTYOGHT  OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOIHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE TIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraercsd 4YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs HMH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl U3 MPaKTUKH, TaOIUIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 0amioB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETCHHBIMH, HPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIHUM SI3BIKOM, MIpUBJIEKAETCSA WH(POPMATHBHBIN "
WTIOCTPUPOBAHHBIN MaTepHa, HO PU OTBETE JIOMMYCKAET HEKOTOPhIE
MOTpeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBaTreieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUUN
y4eOHOTO M JIKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEpEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apryMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BOIPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAa€T HENOCTATOYHO TIyOOKHE
3HaHU

0-4 0aJuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodeCcCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHAJU3e
MpakTHUeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM mpakTHKU. HeyBepeHHO M JOTMYECKH HENOCIeN0BaTeNbHO
u3naraer Marepuan. HempaBuibHO OTBeYaeT Ha IOCTaBIICHHBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

IIpemMuansHbIe OaITHI

10

Hauncnsrores 3a IMOCTOAHHYIO AaKTUBHOCTb Ha MPAKTHYCCKUX
3aHATHUAX

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

50

CTYACHT MOKCT MNPCAOCTAaBUTL BCC 3aJlaHU TCKYIICIO KOHTPOJA U
KOHTPOJIbHBIC CPE3bI

11



| 10. | HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM IO JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 3. PacTekaHnue 1o NoBEpXHOCTU KUAKOCTH
1. DTamnbl pa3BUTHS NPECTABICHUA O CMAaYMBaHHH.
2. Tpu ocHOBHBIE citydasi cMaunBanus. [ uapoduiababie 1 ruIpodoOHBIE TETA.
3. PaBHOBECHBIN KpaeBOM yroi.

4. YpaBuenue KOHra. YciaoBust paBHOBeCHs NIEpUMETpa CMauuBaHUs B yeTbipexdasHoii cucreme. Pabora
aare3uu.

5. KanmnnsipHoe gaBiieHue.

6. CBsi3b (hOpMBI MOBEPXHOCTH KUAKOCTHU BO3JIE TBEPJIOTO TEa U XapakTepa cMaunBaHus. BeicoTa mogbema
AKHUJKOCTH B KaluuIsIpe.

7. TeyeHnue *KUJIKOCTH MOJ ACHCTBUEM KaAWJUISIPHBIX CUJI. KOHTAKT )KMAKOCTH C BEPTUKAIBLHO
YCTAHOBJICHHOM TIJIACTUHOM.

8. [IpuknagHoe 3HaYCHHE KATWUISIPHOTO JaBJICHHUS.

9. [ToBepXHOCTHOE JIaBIICHUE.

10. Bnussane guznueckoit aacopOIuy Ha CMauynBaHUE.

11. Koapdunuent pacrekanus. M3orepmsl ancopbunu 'nd6ca u Jlenrmiopa.
12. Temmora cMauyuBaHus

13. [onmumonekynsipHas ancopOuus U KpaeBOW yroy CMadlBaHuUsI.
14. 30TepMBbl MOBEPXHOCTHOTO HATSKEHUS OJJIOKKH.

15. Tenora cMauMBaHMsL U TEIUIOTA ITOTPYKEHUS.

16. I30T€pMBI TETIIOTH CMAYUBaHHUS.

17. CMaunBaHue peasbHbIX TBEPABIX TEI.

18. T'ucrepesuc cMaunBaHusl.

19. XapakrepucTuka NOBEPXHOCTH PEAIbHBIX TBEPABIX TEI.

20. BausHue mepoxoBaToCTH U HEOJJHOPOJHOCTH MOBEPXHOCTH.
21. KoapuimeHT 1mepoxoBaTocTu MOBEPXHOCTH.

22. BausHue mepoxoBaTOCTH HA CMAuMBaHUE.

23. YpaBHeHue Benuens-/lepsaruna.

24. Cxema onbITa JJ1sl U3y4YEHUS TUCTEpEe3rca CMauBaHHUS.

25. TeueHune KUAKOCTEN B peabHbIX IOPAX.

26. Briusiaue nedopmarinuy moBEpXHOCTH.

27. CMaunBaHuE B PAaBHOBECHBIX U HEPABHOBECHBIX CUCTEMAX.

28. CBs3b cMaYMBaHUsL, TPUPOJIBI (PYHKIMOHAIBHBIX TPYIII U TUIOTHOCTH YIIAKOBKU MOJIEKYJ B
MTOBEPXHOCTHOM CJIO€.

29. IlpuknagHoe 3HaYUEHUE KPUTHYECKOTO MTOBEPXHOCTHOTO HATSHKEHUSI CMAYMBAHMUS.
30. MonekynsipHble TEOPUH CMaYUBaHUS

12



31. Cucremsl, U1t KOTOPBIX are3ust 00yCIIOBIIEHA TUCTIEPCHOHHBIMH CHUIIAMHU.
32. CMaurMBaHKHE HU3KO- U BICOKOAHEPTETUUECKUX TOBEPXHOCTEN TBEPABIX TEI.

33. BnusHue pa3mepa QyHKIIMOHATBEHOW TPYIIIBI HA MOBEPXHOCTH TBEPOTO TEJIa HA CMAaunBaHHE
KUIKOCTIMU.

Tema 7. CmauuBaromas ciocoOHOCTb, TOBEPXHOCTHAs! aKTUBHOCTb, SMYJIBTUPYIOIIasi CIOCOOHOCTD
MIOBEPXHOCTHO-AKTUBHBIX BEILECTB Pa3HOM MPUPOIBI
. Pacrekanue.
. luHaMU4eCcKUi KpaeBoM yrod.
. JIBMXKy11M€e CHUIIbI paCTEKAHMSL.
. Kparkas xapakrepucTika pexuMoB pacTeKaHMsI.
. Kunetnueckuit pe>xuM pacTeKaHus.
. IHepLIMOHHBIN PEXKUM PACTEKAHUS.
. Bsizkuil pexxum pacTeKaHus.

0 I N W bW

. BiusiHre B3auMOIEMCTBHM )KUAKOCTH C TBEPIABIM TEJIOM

9. Bnusinue ucnapenus u qud@y3uu sKUIKOCTH HA pacTeKaHuUe.

10. Bausinve pacTBOpeHMsI MOAJIOKKN HA PACTEKAHUE JKUIKOCTH.

11. PacTtekanue 1moa OKUCHBIMHU IUIEHKAMU METAJLIOB.

12. PactekaHue 1o rpaHuLIaM 3€peH.

13. YnpaBneHue cMa4uBaHUEM IPY TOMOIIY TOBEPXHOCTHO-aKTUBHBIX BEILIECTB
14. U30uparensHOE cCMauMBaHue TUAPO(GUIBHBIX U THAPO(YOOHBIX MaTEPUAIOB.
15. CmauuBaromas crmocoOHOCTh pacTBopoB [TAB.

16. Briusiane xeMocopOLUY Ha CMaulBaHUE.

17. CmaunBaHue pacTBOpaMu MbII000pa3Hbix [TAB.

18. Bausinue [IAB Ha rucrepeznc cMauuBaHusl.

19. Bausinre pacTBOPUMBIX MPUMECEH HA CMaYMBaHHE KUJAKUMHU METAJJIAMH.
20. Bausnue ITAB Ha ckopocTh CMauMBaHMSL.

21. BausgHue cMaurBaHUs HA TPOMBIIIJIEHHBIE U PUPOIHBIE MPOLIECCHI

22. CMaunBaHuE B METAJLTYprUU€CKOM MPOMBIIIJIEHHOCTH.

23. CmauuBanue u aoramus.

24. Motomniee 1eCTBUE U CMauYUBaHUE.

25. BausHue cMaurBaHUs TP HAHECEHUHU MMOKPBITHIA.

26. CmauMBaHue U pacTeKaHHe MO Ae(POPMUPOBAHHOMN MMOBEPXHOCTH.

Omnpoc

Tema 1. Bnusinue ¢uzndeckoit ancopOuy Ha cMaunBaHUE
1. PaccMoTpute Tpu OCHOBHBIE CIydasi CMAuMBaHUS.
2. [lpuBeauTe npuMepsl THAPOPMIBHBIX U THAPOPOOHBIX TEIL.
3. Kak onpenensercs paBHOBECHbBIM KpaeBOM yroJl CMauuBaHUA?
4. B Kakux CIydasx JUIsl XapaKTepUCTUKH CMaYMBAHUS HCTIONB3YeTCsl KOAPPHUIIMEHT pacTeKaHus?
5. Kakum 00pa3om yunThiBaeTCs B H30TepMax ajacopomuu ['n606ca u JIearMopa moBepxHOCTHOE J1aBiieHne?

6. Kakum 00pazom BIMseT MOHO- U TIOJUMOJIEKYIISIPHAS afCOPOLINS KUIAKOCTH HAa KPaeBOM yrou
cMauuBaHug?

7. Kakue napameTpsl XapakTepHU3yIOT U30T€PMbI IOBEPXHOCTHOTO HATSKEHUS MOJJIOKKH?

8. JlJist KakuX CUCTEM CMauMBaHHUE XapaKTEPU3YIOT BETUYMHON TEIJIOTH CMAauYMBaHMSI HITA TETIJIOTHI
MOTPYKEHUS?

9. KakoBa cBsI3b U30TEpM aICOPOIIHH, H30TEPM TTOBEPXHOCTHOTO HATSKEHUS TTOMIOKKH M M30TEPM TEIIIOTHI
CMaJYHBaHMA?

13
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Tema 2. BononpoHHIIAEMOCTh HECMAaUUBAEMBIX MACIISHBIX IIJIEHOK
. 3anummre ypaBHeHue FOHra. /[ist uero oHo ucnonp3yercs?
. [lepeuncnuTe ycaoBusi paBHOBECHUS IIEpUMETpa CMaulBaHUs B YeThIpex(a3zHoil cucreme.
. Kao onpenensiercst pabota anre3uun? Uto ona xapakrepusyer?
. Kakue MeTopl MPUMEHSIIOT [Isl ONIPEeNIeHNs KallUJUIIPHOTO AaBlIeHUs?
. KakoBa MeTonuka u3yueHus BIArolnpoOHUIIAEMOCTH MACIISIHBIX TIIEHOK?
. Onumure KanwuIsspHO-MOPUCTYIO MOJIENb IPUMEHUTENBHO K MACIISTHBIM MOKPBITUSAM

~N N L W

. B uem 3akmoyaercs MeTouKa pacueTa coJepKaHus BOAbI B siueiikax npu (PUKCHPOBAHHOMN
OTHOCHTEJIbHOM BIaKHOCTHU BO3AyXa U (PMKCUPOBAHHOM TUIOIIAAN OTBEPCTHH B KPBIIIKAX sUeeK?

8. OnuiuTe METOUKY ONPEETICHUSI CKOPOCTH MAaCCONEPEHOCa BOJbI Ye€Pe3 MOKPHITHS
9. Kakue nmoaxoipl IpUMEHSIOTCS U1 pacyeTa cyMMapHou miomaay poesoro J19C.
10. Kak cocTaB MI€HKU BIUSET HA €€ BOJONPOHUIIAEMOCTh?

Tema 3. PacTekaHue 1o NOBEpXHOCTU KUAKOCTH
. Kak cBs3anbI hopma mOBEpXHOCTH KUAKOCTH BO3JIE TBEPAOTO Teja M XapaKTep CMauynBaHUS?
. OT 4ero 3aBUCHUT BBICOTA ObEMA )KUAKOCTU B Kammuisipe?
. Kakne 3aKOHOMEpPHOCTH ONKCHIBAIOT TEYEHHUE KUAKOCTH MO IEUCTBUEM KATWJUISIPHBIX CHIT?
. B ueM 3akitouaercst npuKiIaHOE 3HAYEHUE KATWJUISIPHOTO JaBICHUS ?
. Kak onpenensiercss nOBEpXHOCTHOE JTaBJIICHUE U TEIJIOTAa CMAYMBaHMS ?

1
2
3
4
5
6. Kakoe Brnusiaue puznyeckas ancopOLus oka3bBaeT Ha CMayuBaHue?
7. Kak paccuntbiBaeTcst K03 UIIMEHT pacTeKaHUs?

8. JlaliTe KpaTKyto XapaKTePUCTUKY Pa3HBIX PEKHUMOB PACTCKAHHUS.

9. Kak npoucxoauT pacTekaHue 1moj OKUCHBIMH MJIEHKaMH METAJIIIOB?
1

0. Kak npoucxonuT pacTekaHue Mo rpaHuLam 3epeH?

Tema 4. PacTexkaHue nonMMepoB U KUAKOCTEN C BBICOKOM BSI3KOCTBIO
. 3anumure ypaBHeHue Benuens-/lepsruna. J[yig yuero oHo npuMeHsieTcsi?
. Onummre cxeMy onbITa AJi U3y4EHUs THCTEPE3NCa CMauYuBaHUS.
. Ilepeuncnure crnocoOb! NPUOIMKEHHOHN OLIEHKH MAaKPOKPAEBBIX YIJIOB CMAauUBaHM.
. OxapakrepusyiTe BIUSHUE HEOJHOPOAHOCTH OBEPXHOCTH HA CMAYMBAHHUE.
. CpaBHUTE XapaKTep CMa4yMBaHMs MOPUCTHIX U HEOAHOPOAHBIX TOBEPXHOCTEH.
. Kak cBs13anbl ()OpMBI MEHUCKA KUAKOCTH U IMAMETpa Karnuuisipa?
. Onuimre cBONWCTBA MOBEPXHOCTH pasziena (a3 KUIKOCTb-KUAKOCTb.

0 I N W bW

. Ilepeunciute crocoObl BHIpAKEHUS CKOPOCTH paCTEKaHUS

Tema 5. HccnenoBanue BA3KOCTH AUCIIEPCHBIX CUCTEM
. Kak nponcxoauT TeueHune )KUIKOCTe B peajbHbIX opax?
. Kak Brusiet neopmanius moBepXHOCTH HA XapaKTep TCUEHUS )KUIKOCTH?
. B uem oTnmumst o6paTumMoro u HEOOPATUMOTO CMAUYUBAHUS ?

W N =

. [IpuBeauTe mpuMepbl HU3KOIHEPTETUUECKUX U BBICOKO3HEPIreTUUECKUX MOBEpXHOCTEN. 110 Kakum
napameTpam Hx KIacCUPHUIHUPYIOT?

5. Kak ocyuiecTBiseTcsi CMauMBaHUE B PABHOBECHBIX U HEPABHOBECHBIX cUCTEMAX?
6. KakoBbI MpU3HAKK CMauMBaHUs B PABHOBECHBIX CUCTEMAX ?

7. Ilepeuncnute crocoObl BHIPAKECHHS BA3KOCTH.

8. OnumuTe crocoObl U3MEPEHUS BSI3KOCTH

9. Yem omMuaroTCs APYyT OT Jpyra HOpMajibHbIE U aHOMAJIbHBIE KUJKOCTH?

Tema 6. YnpaBneHue pacTeKaHUEM KUIKOCTEN
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1. Onumure 3aKOHOMEPHOCTH PACTEKAHUS B CUCTEME KUIKUN METAII-TYTOIIABKUI OKHCET.
2. OnummuTe 3aKOHOMEPHOCTH PACTEKaHUS B CUCTEME KUIKUNA METAII-TpadUT U aamas.
3. OnummMre 3aKOHOMEPHOCTH PACTEKAHUS B CUCTEMAX >KMJIKUHA METaJUI-TBEPABbIA METaLI.

4. Onumure 3aKOHOMECPHOCTH paCTCKaHUA B CUCTEME }KI/II[KI/If/'I MCTAJJI-TYTOIINIAaBKUE KOBAJICHTHBIC
KpuCTaJlJIbl.

5. Kak onpenensercss KpUTHYECKOE MTOBEPXHOCTHOE HATSHKEHUE CMAYMBaHMS ?
6. Kak 3aBuCAT KpaeBbl€ YIVIbl HATEKaHUs OT IOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTH?

7. Kak ucrnonb3yeTcsi KpHTUYECKOE MOBEPXHOCTHOE HATSHXKEHHE CMAauUBaHUs [T XapaKTEPUCTUKH TBEPAOTO
Tena.

8. OnuiuTe BIUSHUE PA3IUYHBIX PAKTOPOB (TEMIEpaTyphl, HEOAHOPOAHOCTH HArpeBa, OCBEIICHUS,
BHEIIHETO I10JIs1) Ha MPOLIECC PaCTEKaHUs KUIKOCTH.

Tema 7. CmaumnBaromasi CiocOOHOCTb, TOBEPXHOCTHAsA aKTUBHOCTh, SMYJIbIHPYIOIIas CIOCOOHOCTD
MOBEPXHOCTHO-AKTUBHBIX BEILIECTB Pa3HOM MPUPOIbI

1. HpI/IBeIII/ITC MMPUMCPBI CUCTEM, OJId KOTOPBIX aATC3UA O6yCJIOBJICHa AUCIICPCUOHHBIMU CHUJIaMU.
2. KakoBbI 0COOCHHOCTH CMaYyMBaHUS HU3KO- U BEHICOKOPHEPTETUUECKUX MTOBEPXHOCTEH TBEPABIX TEI?

3. Kak BiusieT pazmep (yHKIMOHAIBHOM IPyMIIbl HA TOBEPXHOCTH TBEPIOTO Tella HA CMaYMBAHUE
KUIKOCTIMU.

4. OnumuTe XapakTep BIUSHUS TeMIepaTypsl U GU3NUECKUX BO3ICHCTBUI Ha CMaulBaHUeE.

5. B ueM oTinuue BIUSHUS TeMIEpaTypbl HA PU3NUECKOE U XUMUYECKOE CMaulBaHue?

6. Kak nossgpuzanuu 3ekTpoaa BIUsSET Ha CMauuBaHue?

7. Kak ocyiecTBisercs: ynpapieHle CMa4lBaHUEM TP TOMOIIY TOBEPXHOCTHO-aKTUBHBIX BEIIECTB?
8. Uem 00yciioBieHO n30MpaTeIbHOE CMaYuBaHUe THAPOMUIBHBIX U THAPO(OOHBIX MaTepHaIOB?

9. Ot 4ero 3aBUCUT CMaYMBaIOIIasi ClIOCOOHOCTH pacTBOpoB [TAB?

10. Kak nmpoucxoauT cMaunBaHUe pacTBOpaMH Mbl1ooOpa3Hbix [TAB?

11. OnummuTe 0COOCHHOCTH BIMSIHUS PACTBOPUMBIX MPUMECEH Ha CMAauYMBaHUE KUJIKUMH METaJJIAMH.

IIpakTnyeckoe 3aaHue Il MPAKTHYECKOH MOATOTOBKH

Tema 2. BononpoHUIIaeMOCTh HECMAYUBAEMBIX MACIISIHBIX IJIEHOK

O1EeHUTh CKOPOCTh MAcOIIEPEHOCa BOJIbI YePE3 aHTUKOPPO3UOHHOE MOKPHITHE B 3aBUCUMOCTH OT COCTaBa
IUIEHKHU. pacCuuTaTh CyMapHYyIo momaas poesoro J9C.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-1)
TunoBsie BOIIPOCHI JIs OMpOca
1. CriocoOb1 pHOIMKEHHON OIIEHKH MaKPOKPAEBBIX YIIIOB CMaYHBaHUSI.
2. CmayrBaHME MOPUCTHIX TEJL.
3. BausHue HEOMHOPOAHOCTH MOBEPXHOCTH HA CMauUBaHUE.
4. ConocTaBieHUE CMaYMBaHUSI IOPUCTHIX U HEOJHOPOAHBIX TOBEPXHOCTEH.

Tunosele BOIPOCHI 17151 KOJUIOKBUYyMa

1. CBs3b (hOpMBI MEHHCKA KUAKOCTH U JUAMETpa Kamuuisipa.

2. Bunpl ructepesuca cMaulBaHUs.

3. KpaeBbie yIyibl HATEKaHUS U PaCTEKaHUA.

4. Crarn4yecKkuil, KHHETHYECKUH U (PU3UKO-XUMUYECKUI THCTEPE3rC CMaYMBaHUSI.
5. KuHeTndeckuii TucTepe3uc CMauyMBaHMs



TunoBble 3axanus s 3a4era (IIK-1)
TunoBbIe BOIPOCHI IK3aMEHA
1. Dramnel pa3BUTHA IPEICTABICHUA O CMAaYUBAHUU.
2. Tpu ocHOBHBIE cityuasi cMaunBaHus. [ uapodunsHbie 1 ruapodoOHbIe TEma.
3. PaBHOBECHBII KpaeBOH yrol.
4. YpaBuenue OHra. YcinoBust paBHOBECHsI IEpUMETpa CMaurBaHUs B 4eThIpex(da3Hoii cucreme. Pabora
a/re3uu.
5. KanunnsipHoe gaBieHue.
6. CBsi3b (hOpMBI TOBEPXHOCTH KUAKOCTH BO3JIC TBEPIOTO TENa U XapaKTepa cMaunBaHusl. BeicoTa mogbema
KUJIKOCTH B KallWJLISAPE.
7. TeueHue KUIAKOCTH MO NEUCTBUEM KaMJUIAPHBIX Cuil. KOHTAKT )KMIKOCTH C BEPTUKAIBHO
YCTAHOBJICHHOM IIJIaCTUHOU

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 JEMOHCTPHUPYET BBICOKHMH YypOBEHb NPO(ECCHOHAIBHBIX 3HAHHM,
CBOOOZHO OTEpPHUPYET MOHATHUSAMHU, METOIAMH OICHKU TPUHSITHS
pCIICHHIA, UMEET TPEICTABICHUE O MEKIAUCIUIUIMHAPHBIX CBS3IX,
VBSI3bIBACT 3HAHWS, IMIONYYCHHBIC TPH WM3YYCHHUH Pa3ITUIHBIX
IVCUWIUINH, AaHAM3UPyeT MpaKTHYeCKUue cHuryanud,. OTBeT
MOCTPOCH JIOTUYHO. Bompockl, 3agaBaeMbie TpenojaBaTeiieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHCHUH.

«3a4TCHO»
(50 - 100 6anoB)

IK-1 JleMoHCTpHUpyeT cnabblii ypoBeHb NPO(PEeCCHOHANBHBIX 3HAHUH,
3aTpyIHSETCS TMpU aHajlu3e MpaKkTUYecKux cuTyauuid. He moxer
MPUBECTH NPUMEPHI U3 peadbHOM mnpakTuku. HeyBepeHHO U
JIOTUYECKU HENOCIJIeA0BaTeNIbHO H3jaraeT marepuai. HempaBuibHO
OTBEYAET Ha MOCTaBJICHHbIE BOMPOCHI WM 3aTPYAHAETCS C OTBETOM.

«HE 3aYTCHOY»
(0 - 49 6anon)

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TPOrpaMMHOE o0ecredeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue IUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;




- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Tanwsiruna E.JI., bepnankwmii [1.H. CmaunBanue u ancopouums : Yueb. mocodbue. - Tam6oB: Nzn-Bo TI'Y,
2005.- 153 ¢c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. bensieB A.I1. ®usnueckas U KOJUIOUAHAS XUMHUS : yueOHoe mocobue. - MockBa: [DOTAP-Menua, 2012. -
320 c. - Texcr : smexrpoHHbi // OBC «KoHcynpranT cTygeHta By3a u MeaBy3a [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970422076.html

2. lyxkwun E. /., [TeprioB A. B., Amenuna E. A. Komtongnas xumust : Y4eOHUK TSl By30B. - HCTIP. | JOII,
7-e m3n.. - Mocksa: FOpaiit, 2020. - 444 c. - Teker : snexrpounsiii / DBC «IOPANT» [caiir]. - URL:
https://urait.ru/bcode/449926

3. bapa6anos, B. I1., Kpynun, C. B., Konomnesa, A. A., Kypmaesa, A. U., TperbsikoBa, A. 5. AncopOrus
HMOHOTEHHBIX TIOJTUMEPOB U3 pacTBOPOB : MOHOTpadus. - 2022-01-18; AncopO1ivs HOHOTEHHBIX MTOJIMMEPOB
u3 pacTBOpoB. - Kazanb: KazaHCckuil HallMOHATBHBIA UCCIIEIOBATEIbCKUNA TEXHOJIOTHYECKUN YHUBEPCUTET,
2014. - 252 c¢. - Tekctr : oonekrponnsidi // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/61812.html

6.3 VHbpIe NICTOUHMKMU:
1. UHTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecriedeHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYyIOIICC MAaTrCpUaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATUN JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJII M IPOMEKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust AJ1si CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
o0eCIeunBaroIIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20
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