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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4YeHHs N0 AMCHUILIHHE

K 0cHOBHBIM LIJISIM OCBOCHUS AUCIUIUTHHBI «CHCTEMBbI 00ecredeH sl KUKUM BOI0POI0M
U PUPOIHBIM I'a30M» CJICTYeT OTHECTH:

— Hay4HbIC U IIPAKTUYECKUE OCHOBBI IIPOCKTUPOBAHUS KOHCTPYKIIMM KPUOTE€HHBIX CUCTEM IS

o0ecreueHNs KUAKUMU KPUOIIPOTyKTaMH.

K ocHOBHBIM 3agadaM OCBOCHHA AUCHUIIIMHBI

«CucremMbl o0ecnedeHUs KUIAKHUM

BOJOPOJAOM U NPHPOIHBIM I'a30M» CJIeIyeT OTHECTHU:
— H3y4YeHHE KOHCTPYKTHUBHBIX OCOOEHHOCTEH KPHOTE€HHOrO OOOpYJOBaHHS U  OOLIUX

TpeOOBaHUI K HEMY

— HU3YUYCHUC KOHCTPYKTHBHBIX O0COOEHHOCTEH CHCTEM OOecIIeYeHUs KUIAKHM BOAOPOIAOM H

IIPUPOJHBIM Fa30M.

OOyuenune no aucuuminHe «CHucTeMbl OOEcHeueHus: XUAKUM BOJOPOAOM U IPHUPOIHBIM

ra3om» HampapJeHO Ha (POPMHUPOBAHKE Y OOYUAIOIINXCS CIICIYIOIINX KOMIICTCHITHIA:

Kox v nHanmenoBanue

I/IHI[I/IKaT()pr JOCTHKCHUA KOMIICTCHIIUHN

HayYHOTO U TEXHOJOIMYECKOTO
o0opynoBaHuss U 1pubOpPOB B
cBOEM npodeccrnoHanibHON

JIeATECIIbHOCTH;

KOMIIeTeH U
OIIK-1. Crocoben K | UOIIK-1.1. 3HaeT: oCHOBHBIE BUbl COBPEMEHHOT'O HAYYHOT O,
npodecCuOHATbHON TEXHOJOTHYECKOro 000pya0BaHus U MpuOOpoB, 001acTh €ro
3KCIUTyaTaluu COBPEMEHHOIO | IPUMEHEHHUS U OCHOBHBIE IMPABUJIA HKCILTyaTALNH.

NOIIK-1.2. YMmeeT: oCymecTBIATh HACTPOMKY HAydyHOTO U
TEXHOJOTMYECKOro o0opy/noBaHusl U NpUOOPOB, IPOBOAUTH
IrpaMOTHBIE U3MEPEHUSI TPUOOpaMHU

NOIIK-1.3.
AKCIIEPUMEHTAIIBHBIX

Bnapneer: MIpUEMaMH IIPOBEICHUS

HCCIEAOBAaHUM €  NPUMEHEHHEM
Hay4yHOro OOOpYJIOBaHUS W HU3MEPUTENBHBIX HPUOOPOB;

criocobamMu HaJlaAKH TCXHOJOTM4CCKOI'o 060py,Z[OBaHI/I$I

OIIK-7. CnocoOeH mpeacTaBiiTh
pE3yIbTAThI UCCIICTOBAHMSI B BHJIE
0TYETOB, pedepaToB, MyOIUKAITUN
Y IIPE3EeHTalNN

NOIIK-7.1. 3naer: npaBuiia opopMIIeHUs JOKYMEHTAI[UH 110
uToraMm npodecCHOHATBHOM NEATeTFHOCTH B BHUJE CTaTEH,
OTYETOB, 3asBOK HA BbIIauy [TaTEHTOB.

NOIIK-7.2. YMeer: npeacTaBisiTh UTOTU MPO(GECCUOHATIEHOM
pedeparos,
COOTBETCTBUU C  IPEABABIAEMBIMU

NeSITeIPHOCTH B BUJAE OTYETOB, crarei,
OoQOpPMIIGHHBIX B
TpeOOBaHUSIMU;

NOIIK-7.3. Bnaneer: crnocoOHOCTbIO OPHUEHTHPOBATHCS B
MIOJTHOM  CIIEKTPE HAy4YHBIX MpobieM; CHOCOOHOCTBIO
aJIeKBaTHO TIPEJICTABIIATh, PE3YNIbTaThl MPO(ECCHOHATEHON
NEeSITETPHOCTH M TPAMOTHO MX O(QOPMIISITH B BHJIE OTYETOB,

cratel, pedeparos, 3asIBOK Ha U300PETCHHS

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnunauHa OTHOCUTCS K 00s3aTesibHON YacTH 610ka b1 «/{ucuummuael (MOTyn)».




I[I/ICHI/IHJ'II/IHa «CucteMnl obecrieueHus KUIAKUM BOJOpOAOM M IIPUPOJHBIM TI'a30M»
B3aMMOCBA3aHa JOTHYCCKH U COACPIKATCIIBHO-MECTOANYCCKHU CO CIICAYIOINMHA JUCIIUIIIIMHAMNA OOII:

— «Paboune BCIICCTBA HUSKOTEMIICPATYPHBIX CUCTEM»,

— «lIpoexTupoBaHue M pacyeT MalluH, aNlapaToB M YCTAHOBOK HM3KOTEMIIEpATypHOU

TCXHUKHN).

3. CTpyKTypa U cojep:KaHue TUCUUILIHHBI

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTaBIsIeT 3 3aueTHbIX(e) equHutl(sl) (108 vaca (oB)).

3.1 Buabl yueOHoii padoThI U TPY10€MKOCTH

(mo ¢popmam oOydeHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KounuecTBO CeMecTpbl
Bup yueOHoii padoThl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 32 32
B Tom uncie:
1.1 | JIexuuu 12 12
1.2 | CemuHapckue/IpaKTHYECKHIE 3aHATHUS 20 20
1.3 | JJaboparopHble 3aHATHS
2 | CamocrosiTesibHasi padoTa 76 76
B ToM uynciie:
2.1 | IlpopabGoTka JEKIIMOHHOTO MaTepHrasa 38 38
2.2 | IlogroroBka K ceMUHapam 38 38
2.3 | IloaroroBka K JJabopaTopHbIM paboTam
3 | IlpomexyTouHas aTTecTanus
3auet/aud.3auer/sK3aMeH 3auyer
Hroro 108 108
3.2 TemaTu4yeckuii IJIaH M3y4YeHHs TN CIUTIIMHBI
(mo ¢popmam oOy4yeHus)
3.2.1. Ounas dpopma oOyueHust
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1 OCHOBHBIE METAJUTBI, TPUMEHSEMBIE B 16 2 2 12

KPHOT'€HHOM 000pYyIOBaHUH.
TemnoBas 3amuTa 000pyAOBaHUS
KPHOTeHHBbIX cucteM. M3omsamus.

MomnTax u SKCIIITyaTausd ra30HaIlOJHCHHON




HA30JISLNHN.
BakyymHbIe BUIBI H30JSIIH.
[lepeHoC TEMIOTH OCTATOUYHBIM Ta30M.

2 [lepeHoc TEMIOTHI U3TyYECHUEM. 20 2 6 12
[TopomkoBo-BaKyyMHast U3OJSIIHA.
Crnoncro-BakyyMmHas (3KpaHHO-BaKyyMHas)
TEIUIOU30JISALHSL.

TemoBas 3amuTa TeIUEBBIX PE3EPBYapPOB U
KpuoctaTtoB. BakyyMm. Tennonpuroku uepes
OTIOPBI, IOABECKU U TPYOOIPOBO/IBL.

3 CucteMsl cHaOKeHUS TPOAYKTaMU 14 2 12
pasneneHns Bo3ayxa.

CuctemMbl cHa0KeHUs ra3000pa3HbBIM
npoaykroM. EMkocTHOE 000pyoBaHme.

4 KprnorenHnoe MalmmHOCTpOEHHE. 18 2 4 12
TerutoBoii pacuer pezepByapa.
MarwucTpaii KpHOTCHHBIX CHCTEM.

5 Kpuorennsie TpyOOnpoBOAbI. 18 2 4 12
KpuorenHas 3anopHo-perynupymouias
apmarypa. OO0rrre TpeOboBaHHUS K
KPHOT€HHOMY 000pYI0BaHHIO.

6 KoncrpykTrBHBIE 0COOEHHOCTH 22 2 4 16
KPHOTEHHOTO 000PY/IOBAHHSI.

Caapka. KoHCTpyKIIMH CBapHBIX
coequuenuil. [latika.

XuUMHYECKOe BO3ACHCTBUE pab0oUet Cpelibl.
I'openue MeTamuioB B cpezie KUCI0pOa.

Hroro | 108 12 20 76

3.3  Conepxanue TUCHUNINHBI

1 OcHOBHBIE METAIIIIBI, TIPUMEHSEMbIE B KPUOT€HHOM 000pYI0BaHUH.

TennoBas 3amura 060pyA0BaHUS KPUOTEHHBIX cucTeM. M3omsuus.

MoHTax ¥ dKCIuTyaTanus ra30HaIl0JIHEHHOW N30JISIUH.

BaxyyMmHbI€ BUIBI U301 H.

[lepeHOC TENMIOTHI OCTATOYHBIM I'a30M.

2 IlepeHOC TENIOTHI U3ITyYEHUEM.

[TopomkoBo-BaKkyyMHast U30JISIUS.

Croucro-BakyymHas (3KpaHHO-BaKyyMHasl) TETLTOU30JISITHS.

TemnuioBast 3amuTa TeNMEBBIX pe3epBYapoB M KpuocTaToB. Bakyym. Teronputoku uepes
OTIOPbI, OJIBECKU U TPYOOIPOBO/IBI.

3 Cuctembl cHaOXXeHHsI TPOAYKTAMH pa3ielieHUus BO3yXa.

Cuctembl cHabkeHHsI ra3000pa3HbIM NpoIykToM. EMKOCTHOE 000py10BaHueE.

4 KpuoreHHoe MalllnHOCTPOEHHUE.

TermoBoi pacuet pesepByapa.

MarucTpanu KpruOreHHbIX CUCTEM.

5 Kpuorennsie TpyOoOIIpoBOIbI.




Kpuorennas 3anmopHo-perynupyromasi apmarypa. OOmmue TpeboBaHUS K KPUOTEHHOMY
000pyI0BaHHUIO.

6 KoHcTpyKTUBHBIE 0COOEHHOCTH KPUOTEHHOTO 000PYIOBAHHUS.

Cgapka. Koncrpykiuu cBapHbix coenunenuil. [laiika.

XUMHUYECKOE BO3JICHCTBUE pabodeit cpeibl.

I'openue MeTaioB B cpeie KUCIOpOaa.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKue/mIpakTHIECKUE 3aHATHS

Pa3znen 1 TennoBas 3ammra 000pyA0BaHUsl KpUOTE€HHBIX cucteM. M3omsuus. BakyymHbie
BU/IbI N30JLMH. [IepeHoC TemIoThl 0CTaTOYHBIM Ia30M.

Pasnen 2 Ilepenoc tennorel uznydenueM. [lopomkoBo-BakyymHas uzonsuus. Cioucro-
BaKyyMHasl (3KpaHHO-BaKyyMHasi) TEIUIOM30JA1MsL. TeroBas 3amura reiueBbIX pe3epByapoB U
KpuoctaroB. Bakyym. TemonpuToku uepes ornopsl, OABECKU U TPYyOOIIPOBOIBI.

Pasnen 4 Kpuorennoe mammHoctpoeHue. TermioBoi pacuer pesepByapa. Marucrpanu
KPUOTEHHBIX CHCTEM.

Paznen 5 Kpuorennsie TpyOonpoBosl. KpuoreHHnas 3anopHo-perynupyrouas apMarypa.
OO6mme TpeGoBaHUs K KPHOTEHHOMY 000pYIOBaHHIO.

Paznen 6 Capka. Konctpykuuu cBapHbix coequnenuid. [lailika. Xumuueckoe Bo3aeiicTBrE
paboueii cpebl.

3.4.2. JIaGopaTopHbIe 3aHATUS

HCT

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

HET
4, YyeOHO-MeTOANYeCKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

1. TOCT 26460-85. Ilponyktsl pasgeneHus Bosayxa. I'asel. KpuonpoaykTel. YmaxoBka,
MapKHUpOBKa, TPAaHCIIOPTUPOBaHKE U XpaHeHue. - M.: Ctannaptundopm, 2006.

2. TOCT 32968-2014 OGopynoBanue XOJIOAUIbHOE. ATEHTHI XOJIOuIbHbIE. TpeOoBaHus 1O
MpUMEHEHHUI0 1 u3BIedYeHuto. - M.: Ctangaptundopm, 2019.

3. TOCT 33662.1-2015 (ISO 5149-1:2014) XonoauibHble CHCTEMbI M TEIUIOBBIE HACOCHI.
TpebGoBanust 6€30MaCHOCTH ¥ OXpaHbI OKpYXKatomei cpenbl. Yacte 1. Onpenenenus, kiaccuuranus
U Kputepuu Beidopa. - M.: Ctangapturdopm, 2016.

4. TOCT 33662.4-2015 (ISO 5149-4:2014) XoyionuiIbHBIC CHCTEMBI U TEIJIOBBIC HACOCHI.
TpeboBanus 6€30MaCHOCTH U OXpaHbI OKpYKaromen cpeasl. YacTs 4. DKcIuTyaTanus, TEXHHIECKOe
o0cyXUBaHUE, peMOHT M BoccTtaHoBieHue. - Been. 2017-07-01. - M. : T'occranmapt Poccuu: Uzn-
BO CTaHJapToB, 2016.



4.2  OcHoBHas JuTepaTrypa

1. Mopo3sog, B. B. Texaudeckas TepMmoauHaMuka : yueoHoe mocooue / B. B. Mopo3zos, H.
M. MaxkcumoB. — Benukue Jlyku : Benmukonykckas [[CXA, 2022. — 172 ¢. — ISBN 978-5-8047-
0063-9. — Texkcr : anekTpoHHbIH // JIaHb : 3neKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/261638(nata obpamienus: 20.08.2023). — Pexxum goctyna: s
ABTOPH3. MOJIb30BATEIICH.

2. OcHOBBHI TpaHc(hOpMAIMK TEIUIOTH : yuyeOHoe nmocobue / cocraButens JI. I1. ApramoHoBa.
— WxkeBck : Yal'AY, 2021. — 128 c. — TekcT : a5ekTpoHHbIH // JlaHb : 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/209039(nata oOparieHus:
20.08.2023). — Peskum mocTyma: s aBTOPU3. M0Ib30BaTEIEH.

3. Koportkwuii, Y. A. Teopust u pacdeT KpHOT€HHBIX CUCTEM : ydeOHoe ocobue / . A.
Kopotkuii. — Kemeposo : KemI'Y, 2022. — 166 c. — ISBN 978-5-8353-2918-2. — Texkcr :
AJIEKTPOHHBIH // JIaHb : 35ekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/290588(nara obpamenus: 21.08.2023). — Pexxum poctyma: s
aBTOPU3. IIOJI30BATEIICH.

4.3  JlomoJHUTeJbHAsI JUTepaTypa
1. KOaneccopHoe 060py,HOBaHI/Ie T'a30HAIIOJIHUTCIIbHBIX, BO3AYXOPAa3ACIUTCIIbHBIX U

NEePEABIKHBIX KOMITPECCOPHBIX cTaHImid : yuebHoe nmocobue / C. C. Bycapos, B. JI. IOma, A. B.
Henosenuansrii [u ap.]. — Omck : OMI'TY, 2022. — 124 ¢. — ISBN 978-5-8149-3516-8. — Tekcr :
DIICKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cCUCTEeMa. — URL:
https://e.lanbook.com/book/343751  (mata obpamenus: 29.08.2023). — Pexxum moctyna: mis
aBropus. [lonb3oBarenei.

2. Cu30B, A. A. DKcIuTyaTanys 3alipaBOYHBIX CHCTEM CTAPTOBBIX KOMIIEKCOB B TIOJIMTOHHBIX
ycnoBuAX : yuebHoe nocobue / A. A. Cusos, A. B. Cesoxkun. — Mocksa : MAUY, 2022. — 58 c. —
ISBN 978-5-4316-0928-2. — TekcT : a5eKTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/344069 (nara oOparenus: 29.08.2023). — Pexwum goctymna:
JUISL aBTOPH3. TOJIb30BATEIIEH.

S. MarepuajibHO-TeXHHYECKOe 00ecreyeHue

JlexumoHHbIE W TpPAaKTHUECKHWE 3aHATHS M JlabopaTopHble paOOThl MPOBOASTCS B
CHeIMaIM3UpPOBaHHBIX ayauTopusax kadenpsl AB2214 u AB2103, oCHAIIEHHBIX COOTBETCTBYIOLINM
UCTIBITATEIbHBIM CTEHIOBBIM 000py/I0BaHHEM, IIIaKaTaMH, HATYPHBIMU 00pa3IiaMu y3JI0B, JAeTanel
MaIlIHH.

[Ipu kadenpe paboTaeT KOHCYIbTAIlMOHHO-BBIUMCIUTENbHBI Kiacc AB2209  mis
CaMOCTOSITENIbHOW palOoThl, OCHALICHHBIM KOMIBIOTEpAMH C COOTBETCTBYIOIIMM pAacCUYETHBIM U
rpaduuecKuM IporpaMMHBIM 00eCTIeYeHUEM.
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6. MeTozmqecmle PEKOMEHIAITUNA

6.1 MeToauvyeckue peKOMEHIAIUH J1JIsI IPENoAaABATENs 0 OPraHU3aANNN
o0yueHus

OCHOBHBIM TPeOOBaHUEM K IMPEIOJAABAHUIO JUCIUIUIUHBI SBISIETCS TBOPUYECKUH, MPOOIEMHO-
JINAJIOTOBBIM TOAXO0/, TO3BOJISIIOIIUI IMOBBICUTh HMHTEPEC CTYACHTOB K COJCPKAHHIO Y4eOHOTO
Marepuaa.

OcHoBHas ¢GopMa M3YyYCHHS M 3aKPETUICHHWs] 3HAHWM 1O ATOH AUCIUIUIMHE — JICKIIMOHHAS,
nabopaTopHas U npaktudeckas. [IpernogaBaTens MOJDKEH MOCIEIOBATENBHO BBIUUTATH CTYJIEHTAM
pAl JIEKUHM, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYNTh BHUMAHHME HA KIFOUEBBIX MOMEHTAX
KOHKPETHOIO TEOPETHYECKOr0 MaTepuasa, a TaKXKe OPraHU30BaTh IPOBEICHUE MPAKTHYECKHX
3aHIATHA TakuM 00pa3oM, dYTOOBI AKTUBH3UPOBATh MBINUICHHE CTYIACHTOB, CTUMYJIUPOBATH
CaMOCTOSITEIIbHOE H3BJICUEHHE HMH HEOOXOIMMON HH(POPMAIMK W3 Pa3IuYHBIX HCTOYHUKOB,
CPaBHUTEJbHBIN aHAIUM3 METOJOB PEIICHUH, COMNOCTABICHHE TIOJYYEHHBIX PE3YJIbTAaTOB,
(bOpMYyITUPOBKY U apryMEHTAlUI0 COOCTBEHHBIX B3TJIS10B HA MHOTHE CIIOPHBIE MPOOIIEMBI.

OcHOBY yueOHBIX 3aHSATHUH O MUCHUILUIMHE COCTaBISIOT JIEKIUU. B mporecce oOydeHus
CTYJICHTOB HMCHOJIb3YIOTCSl Pa3IMYHbIC BUJbI YUEOHBIX 3aHATUN (ayAUTOPHBIX U BHEAYJTUTOPHBIX):
JICKITUU, CEMUHAPCKHE 3aHATHUS, TAOOpaTOpHBIE pabOThI KOHCYJIBTALUHY | T.JI. Ha mepBoM 3aHITHH TI0
JAHHOW y4eOHON IUCIUIUIMHE HEOOXOAMMO O3HAKOMHTH CTYACHTOB C IOPSJIKOM €€ W3YYCHHS,
PACKpBITh MECTO M POJIb JTUCLUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAYEHUE, JOBECTH 0
CTYJICHTOB TpeboBaHus Kadeapbl, OTBETUTH HAa BOIIPOCHI.

B xoze NEKIMOHHOTO 3aHATHS MPENoJaBaTeNb JIOJDKEH Ha3BaTh TEMY, y4eOHBIE BOIPOCHI,
O03HAKOMHTH CTYJICHTOB C IIEPEYHEM OCHOBHOW U JIOTIOJHUTEIBHON JINTEPATYPHI IO TEME 3aHATHUS.

Bo BcTynuTenbHON 4acTH JEKIUU 0OOCHOBATh MECTO M POJIb M3y4yaeMoil TeMbl B y4eOHOI
JUCLUIUIMHE, PACKPBITh €€ NpPaKkTH4YeCKOe 3HaueHue. Eciaum uyuraercs HE mepBas JIEKUUs, TO
HEO0OXOMMO YBsI3aTh €€ TEMY C IPEABIAYIIEH, He HapyIIasi JOTUKH U3JI0KEHUs yueOHOTO MaTepuaa.
Jlexuuio criemyer HauyMHAThH, TOJIBKO YE€TKO 0003HAUMB €€ XapakTep, TEMY M KpYT TE€X BOIPOCOB,
KOTOpBIE B €€ X0JIe OyIyT paCCMOTPEHBI.

B ocHOBHOW wWacTu JeKIHH CIEAyeT pPacKpbhITh COJEpKaHHE YYEOHBIX BOMPOCOB,
aKLEHTUPOBATh BHUMAHHME CTYACHTOB Ha OCHOBHBIX KaTEropusX, SBICHHUSIX U Ipoleccax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COACPKAHHUE PA3NTMUHBIX TOUYEK 3PEHUS U
HAyYHBIX TMOAXOJOB K OOBSICHEHHIO TeX WIM WHBIX SBICHHH U TmporeccoB. Cremyer
apryMEHTUPOBAaHO 00OCHOBATH COOCTBEHHYIO MO3HUIUIO MO CIIOPHBIM TEOPETHUECKUM BOIPOCAM.
[IpuBoauTh mpuMepbl. 3agaBaTh MO XOJY H3JIOKEHHS JIEKIIMOHHOIO MaTepuaja PUTOPUUYECKUE
BOIMIPOCHI M CaMOMY JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AKTUBHU3AIMH MBICIUTEIHLHOU
JIEATEIIbHOCTH CTYAEHTOB, IOBBIINICHUI0O MX BHUMAaHUA M HMHTEpEca K Marepualy JEKIUHU, €€
comepxanuto. [IpemogaBarens MODKEH PYKOBOAUTH PabOTOM CTYIEHTOB MO KOHCIIEKTUPOBAHHUIO
JIEKIIMOHHOTO MaTepuaia, MOAYEePKUBATh HEOOXOJUMOCTh OTPAXKEHHs] B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOU TeMbl, 0CO00 BBIAETSIS KaTerOPUITHBIN amnmapar.

B 3akmrounTensHOM YacTH JIEKIIMU HE0OX0IuMO copMyIUpOBATh OOIIME BBIBOIBI 110 TEME,
pacKpbhIBAIOIIUE COIEPKAHHUE BCEX BOMPOCOB, MOCTABICHHBIX B JEKIIUU. OOBSBUTH IJIaH OYEPEIHOTO
CEMHUHAPCKOTO WM JIA0OpaTOPHOTO 3aHATHS, JaTh KpAaTKHE PEKOMEHIAIIMU 110 TOATOTOBKE
CTYJICHTOB K CEMHUHapy WU J1abopatopHoil padore. Onpenaenutbh MECTO W BpeMsl KOHCYJIbTallUH
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CTyZIEHTaM, TOXKEJIABIINM BBICTYIIHTh Ha CEMHUHApE C JOKJIaJaMH U pedepaTtamu Mo aKTyalbHBIM
BOIIPOCAaM 00CYKIaeMOH TEMBI.

Llenb MpakTUYECKUX M JTa0OPAaTOPHBIX 3aHATHH - 00ECIIeYNTh KOHTPOJIb YCBOCHUS y4eOHOTrO
MarepHala CTyACHTaMH, paCIIMPEeHUE U YIITyOJIeHHE 3HAHHM, TOJTyYCHHBIX UMY Ha JICKIUSX U B X0/1€
camocTosTeNbHOW paboThl. [loBbimieHne >(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUN JIOCTUTAETCS
MIOCPEJCTBOM CO3JIaHUSI TBOPUYECKOW OOCTAaHOBKM, PACHOJAralomeld CTYJACHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIOB M CYXACHUH IO 0OCYKZaeMbIM BOIPOCAM, J>KEIAHUIO Y CTYIEHTOB
1opaboTaTh y IOCKU IPH PELICHUH 3a/ad.

[Tocme Kak#Oro JEKIMOHHOTO, JIAOOPAaTOPHOTO M MPAKTHYECKOTO 3aHATHS CHEIaTh
COOTBETCTBYIOLIYIO 3allMCh B XXypHAJaX ydeTa MMOCEMIaeMOCTH 3aHSATHH CTY/AEHTaMH, BBUICHUTH Y
CTapoCT y4eOHBIX TPYIIl MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHAX. [IpOBOIUTH TPYNIIOBBIE U
WH/IMBUyaJIbHBIE KOHCYJBTAIlMU CTYIEHTOB 10 BOIPOCAM, BOSHUKAIOIINM y CTY/ICHTOB B XOJI€ UX
MOJTOTOBKH K TEKYIIEH M MPOMEKYTOUHOM aTTECTAIIMH 110 y4eOHOU AUCIUILTNHE, PEKOMEHIOBAThH B
MOMOIIb YYeOHBIC M JPYTHUE MaTEePHAJIbl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

6.2 Meroanueckue yKa3aHHs AJIs1 00y4aIOIIUXCsl 0 OCBOEHHIO THCIMTLTHHBI

CamocrosTenbHas paboTa SBISIETCS OAHMM M3 BUJOB IOJy4eHUS 0Opa3oBaHuUs
00y4aroIMMUCs U HalpaBlIeHa Ha:
® U3y4YEHHE TEOPETHUECKOIr0 MaTepualia, MoAroTOBKa K JEKIMOHHBIM,CEMUHAPCKUM
(IpaKTUYECKUM ) 3aHATHSAM
® [IOATOTOBKA K TECTUPOBAHUIO C HCII0JIb30BAHKUEM 00111€00pa30BaTeIbHOr0 opTAaa.

CamocrosiTenbHass paboTa CTYIEHTOB MPEACTABISIET CO0OM BakHEiIIee 3BEHO Y4YEOHOTO
nporecca, 0Oe3 TMpaBUJIbHOW OpraHu3alMl KOTOPOTo OOydarolmMiics HE MOXeT ObITh
BBICOKOKBAJIN(PUITUPOBAHHBIM BBIITYCKHUKOM.

CrTyneHT JOJKeH MOMHHUTh, YTO HAaYMHATh CAMOCTOSITENIbHBIE 3aHATHS CIENyeT C MEepBOTo
CeMecTpa U MPOBOAMTH UX PEryisipHO. OUeHb BaKHO MPUIIOKUTH MAKCUMYM YCHUJIMH, BOJIH, YTOOBI
3acTaBUTH ce0sl paboTaTh C MOJHON HArpy3Kou ¢ IepBOro JHS.

Kaxxaplii cTyleHT JOJKeH caM IUIaHHPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy, MCXOIs W3
CBOMX BO3MOKHOCTE€H M MPUOPUTETOB. DTO CTHUMYJIHMPYET BBINOJIHEHHE pabOThI, co3laeT Oosee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIBHO CKa3bIBa€TCA HA YCBOEHUU MaTepHaa.

BaxHo monHee ydecTb 0OCTOSITENIBCTBA CBOEH pabOThI, YSICHUTb, UTO SIBJISIETCS TJIaBHBIM Ha
JTAHHOM JTare, KaKyl MOCJIeI0BaTeNIbHOCTh PadOThl BBIOPATh, YTOOBI BHIMOJIHUTE €€ JIydlle U C
HaMMEHBIIMMH 3aTpaTaMHi BPEMEHHU U SHEPIHH.

Jnis miooTBOpHOM paboThl HEMalOBa)KHOE 3HAUEHHUE HMeeT 00CTaHOBKA, OpraHU3aIUs
pabouero mecra. HyxHO H00UTBCS, 9TOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO TIOCTOSIHHBIM.
PaboTta Ha IpUBBIYHOM MecTe JieaeT ee Oosee mI0J0TBOPHOU. [IpoTyKTUBHOCTD pabOThI 3aBUCHUT OT
MPAaBWJIBHOTO 4YepeloBaHus TpyAa W oTAbixa. [losToMy Kaxaple yac WJIM JIBa CIEIyeT Jenarhb
nepepblB Ha 10-15 mMuHyT. BBIXOAHBIE NHM JIydllle MOCBSATUTH AKTUBHOMY OTIBIXY, 3aHATHSAM
CIIOPTOM, MPOTYJIKaMHU Ha CBEXXEM BO3JlyXe U T.1. Jlaxke nmepektoueHue ¢ OJHOro BUJIa YMCTBEHHOMN
paboThI Ha IPYTOM MOXKET CIIY>KUTh AKTUBHBIM OTJBIXOM.

CryneHT JOMKeH TIOMHHMTb, 4YTO B IIpolecce OOydeHHUs BaXHEUIIYI0 pOJb HIpaeT
camocTosiTeNbHas paboTa ¢ KHUToi. Hayuntbcest paboTaTh ¢ KHUTOM — BakKHEHIIas 3a1a4a CTyICHTA.
be3 aToro HaBbika OyAeT Upe3BBIYAIHO TPYAHO N3yUaTh IPOrPAaMMHBIN MaTepuall, U MHOTO BpEMEHU
OymeT moTpayeHO HepaluoHanbHO. PaboTa ¢ KHUTOW CKIAIbIBAaeTCS W3 YMEHHUS TOA00paTh
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H606XOI[I/IMI>IG KHHTI'HU, pa306paTLc;1 B HHX, 3aKOHCIICKTHPOBATD, BBI6paTB TJIaBHOC, YCBOMTH U
IIPUMCEHUTH Ha ITPAKTUKE.

7. DoH/1 OLIEHOYHBIX CPeICTB
7.1  Meroabl KOHTPOJISA U OLICHUBAHUA Pe3yIbTATOB 00y4eHHU S

J10 naTel MpOBEACHUS IPOMEKYTOUYHOW aTTECTAIIMU CTYACHT JIOJDKCH BBITIOJHUTH BCe PabOTHI,
NPeyCMOTPEHHBIC HACTOSIIEH pabodelt mporpaMMoid JUCIUTUIAHBIL.
[Tepevenp 00s3aTENLHBIX PabOT, BHITOIHAEMBIX B TCUCHHE CEMECTPA
e VYCTHBIN onpoc, codeceioBaHme
e TectupoBanue
e 3ammra pedepara

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

PGSyJ'IBTaTBI O6y‘leHI/IH OLCHUBAKOTCA I10 OaIIbHOM IIKaJec, 0aJIIbl HAYHCIISIOTCS CTYACHTY IIO
pe3yiibTaTaM BBIIIOJIHCHUS 00s13aTeNIbHBIX pa60T.

Ouenka KoanuectBo 6a/li10B
OTJIMYHO ot 81 mo 100
XOPOLLO ot 61 o 80
YAOBJIETBOPUTEIBHO ot 41 o 60
HEYJIOBJIETBOPUTEIBHO 40 u meHee

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texyuuii KOHTPOIIb

TeMbl ISl YCTHBIX OIPOCOB
. OCHOBHBIE METAILIBI, IPUMEHSIEMbIE B KPUOT€HHOM 00OPY/IOBAHHH.
. TermoBas 3amuTa 060pyI0BaHUS KPHOTEHHBIX CHCTEM.
. M3onsmus.
. MoHTax ¥ 3KCIUTyaTalus ra30HanoJIHEHHOW H30JISIUH.
. BakyyMHbI€ BUbI H30JISIIHH.

1
2
3
4
5
6. IlepeHoC TETIOTHI OCTATOYHBIM T'a30M.
7. IlepeHOC TEIUIOTHI U3JTy4CHUEM.

8. IlopoikoBo-BaKyyMHasi U30JISLIHS.

9. Cioucro-BakyymHas (3KpaHHO-BaKyyMHasi) TETLTOU30JISIHSL.
1

0.TenuoBas 3amuTa reIMeBbIX PE3EPBYapOB U KPUOCTATOB.
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11.Bakyym.

12. TennonpuToKu Yyepes OMopsbl, MOABECKU U TPYOOIIPOBOIBL.

13.Cuctembl CHaOXeHUS TPOTYKTAMH pa3/ieJICHUs BO3IyXa.

14.Cucrembl cHAOXKEHUS Ta3000pa3HBIM MPOTYKTOM.

15.EMKoCcTHOE 000pyI0BaHHE.

16.KproreHHoe MalIMHOCTPOEHHUE.

17.Maructpany KpUOT€HHBIX CUCTEM.

18.Kpuorennsie TpyOOTIPOBO/IBI.

19.KpuorenHnas 3anopHo-peryiupyroiias apMarypa.

20.06m1ue TpeGoBaHUs K KpHOTEHHOMY 000pYI0BaHHUIO.

21.KoHCTpYKTHUBHBIE 0COOEHHOCTH KPHOTEHHOT'O 000pYA0BaHUS.

22.Crapka.

23 . KoHCTpyKIIMU CBAPHBIX COSIMHEHUH.

24 Tlaiika.

25.XUMHYECKOe BO3ICCTBUE pabodeil cpebl.

26.I'opeHre METaIIJIOB B Cpe/ie KUCIOPO/a.

27.0npenenuTb UCMapsieMOCTh KHUAKOCTU a30Ta M €ro MOTEpU MPH 3aXOJaKMBAHUU COCYA,
ecnu Temmeparypa okpyxkawoiei cpeny 293 K, naBnenue B BakyymHOM mnosoctu 0,0133 Ila,
W30JISILIMS BAKYYMHAsi MHOTOCIIOMHASL, KOIMYECTBO CIIOEB U30JISIIIMU 45, KOJMYECTBO CIIOEB Ha CTOMKE
30, macca xwuakoro azora 19500 kr, macca BHyTpeHHero cocyaa 6820 kr, macca uzomnsuuu 80 Kr.
Marepuans: n3omsanust [19T®-3-D0-12, mpoknaaka crexkinodymara CBUIC-T-5,5, BHyTpeHHMIA
cocyn u ctoiika 12X18H10T.

28. AHanuTHYecKoe BbIpa)KEHHWE IIEpBOro Hauvaia TepMmoAuHamuku. IlepBoe Hagaio
TEPMOJMHAMUKH JIJIS1 TIOTOKA.

29. 3MeHeHHe SHTpONUHU B HeoOpaTuMsIX npoueccax. [lonstue sxcepreruueckoro KII/I.

30. IlepBas u Bropas TeopeMsl KapHo. O6paTHbiii 06paTimblil nukia Kapho.

IIpumep TecToBOrO 3a1aHUS.

1. HazoBUTE OCHOBHBIE KPUOTIPOIYKTHI ?
=A30T, BOJIOPOI

~A30T, IMOKCU] yriepoaa

~Kucnopon, BoasiHOl niap

~KceHoH, kpunron

2. KakoBa Temneparypa KUIEHUS KUJIKOTO Bogopoaa’?
=20K

~30K

~15K

~4 K

3. KakoBa Temneparypa 0KUKEHUs! IPUPOJHOTO ra3a’?
=120K
~200 K
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~15K
~77K

Tembl pedepaTos

Kprorennoe MalmmHOCTpOEHUE.

Marucrtpaiu KpUOreHHBIX CHCTEM.

Kpuorenusie TpyoOmpoBOIbL.

Kpuorennas 3anopHo-peryiupyoias apmMarypa.

OO6mue TpeboBaHUs K KPHOTEHHOMY 000PYI0BaHHMIO.
KoHcTpykTuBHBIE 0COOEHHOCTH KPUOTEHHOTO 000PYIOBAHHUSL.
Kprorennsle eMKOCTH.

[TpuGopHI BBIIAYH KUAKOTO KPHOMIPOAYKTA.

©ooN R wdPE

OCHOBHBIE KPHOIIPOTYKTHI.
10. KpuoreHHble HACOCHI.

7.3.2. [IpomexxyTOUHasl aTTeCTALM

[TpomexyTouHas aTTecTanus 00yJaroumxcsi B opMe 3K3aMeHa MPOBOAMUTCS MO pe3ybTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOH palOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCIUILIMHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENeHM JOCTHKEHHS OOYy4aroIIMMMCS IUIAHUPYEMBIX pPEe3yIbTaToOB
o0y4yeHMsI 1O JAUCUUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BeAyIIUM 3aHATHS 110
JUCLHUIUIMHE (MOAYJII0) METOAOM SKCIEPTHOM olleHKH. [1o uToram npoMexyTouHoi arTecTaiuu 1mno
JUCLUIUIMHE (MOJYJII0) BBICTABIISETCS OLIEHKA «3aUTEHO» I «HE 3aUTEHO».

IIpumepHbIe BONPOCHI K 3a4eTy

. OcHOBHBIE METAJLIbI, IPUMEHSIEMbIE B KPUOT€HHOM 000PYIOBaHHH.
. TermoBas 3amuTa 060pyI0BaHUS KPHOTEHHBIX CHCTEM.

. M3onauus. Buael u3onsuuu 1j1si KPUOTEHHBIX CUCTEM.

. MoHTaX ¥ 3KCIUTyaTalus ra30HaroIHEHHOW U30JIALIHH.

. BakyymHbI€e BUIbI N30MIS1UN.

. [lepeHoc TemIoThl OCTaTOUHBIM T'a30M.

. IlepeHoC TEMIOTHI U3TYYEHHUEM.

0 N LN AW~

. [IopomkoBO-BaKyyMHast H30JIALIMSL.

9. Croucro-BakyymHas (3KpaHHO-BaKyyMHasl) TETLTOU3OJISITHS.
10.TemioBas 3ammTa reJIM€BbIX PE3EPBYapPOB U KPHUOCTATOB.
11.Bakyym.

12.TeronpuToku 4epe3 ONnophl, MOABECKU U TPYOOIIPOBOIBL.
13.Cucrembl cHaOXeHUS MPOIYKTaMU pa3JieNiCHHs BO3IyXa.
14.Cuctembl cHaAOXEHUS Ta3000pa3HBIM MPOJTYKTOM.
15.EMKOoCcTHOE 000pyI0BaHHE.
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16.Kpuorennoe MallimHOCTPOEHUE.
17.MarucTtpajii KpUOr€HHBIX CUCTEM.

18.Kpuorennsie TpyOOTIPOBO/IBI.

19.KpuorenHas 3arnopHo-peryaupyroiias apMarypa.
20.006mue TpeboBaHUs K KPHOTCHHOMY 000pYA0BaHHUIO.
21.KOHCTpYKTUBHBIE OCOOEHHOCTH KPHOTEHHOT'O 000pYI0BaHUSI.
22.Crapka.

23.KOHCTPYKIIMHU CBAPHBIX COCAMHEHUM.

24 Ilaiika.

25.XUMHYECKOE BO3ICHCTBUE pabOYeH CpeIbl.
26.I'opeHre METaJIOB B CPE/IC KUCIOPOa.
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K mpomexyTouHO# aTTecTaluu JOMYCKAIOTCS TOJBKO CTYACHTHI, BBHIIOJHUBIINE BCE BHJIbI
yueOHOI paboThl, MperycMOTpeHHble paboueil mnporpammoil 1o aucuuriMHe «CHUCTeMbl
o0ecrieyeHus KUAKUM BOJIOPOJIOM U MPUPOTHBIM Ta30M».

Ixana
Onucanue
OLICHUBAaHUSA

BeimonHensl Bce BuAbl y4eOHOH pPabOTHI, NPENyCMOTPEHHBIE YYEOHBIM
wi1aHoM. CTyIeHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHUM, HaBBIKOB
NPUBEJCHHBIM B Ta0NMIAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
OT1iinyHO 3HAHUSMHU, YMEHUSMH, HaBbIKAMU, IPUMEHAET UX B CUTyalLUsAX IOBBIIICHHON
cioxHocTu. [Ipy 3TOM MOryT OBITH JOMYIIEHbl HE3HAUYUTENIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPU AHATUTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUI
Y YMEHUI Ha HOBBIC, HECTAaHIAPTHBIEC CUTYaALUH.

Beinmonnensl Bce Buabl yyeOHOW paboOThl, MPELyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyOeHT JeMOHCTPUPYET HEIOJHOE, NPaBUWIBHOE COOTBETCTBUE
3HaHUM, yMEHU, HABBIKOB NPUBEIEHHBIM B TaOJIHUIIAX MMOKa3aTenei, 1100 eciu
IpU 3TOM OBLIM JOIMYIIEHBI 2-3 HECYIIECTBEHHbIE OIINOKY.

Xopoltiio

Beinmonnensl Bce Buabl yuyeOHOW paboOThl, MPeLyCMOTPEHHbIE Y4eOHBIM
VYnoBnerBopu- |miaHoM. CTyI€HT J€MOHCTPUPYET COOTBETCTBHUE 3HAHUMN, B KOTOPOM OCBEIIIEHA

TEJIBHO OCHOBHas1, HanOoJjee BakKHas 4acThb MaTepuasa, HO IIPU STOM JIONYIIEHa OJHa
3HaUUTENbHAs OIINOKA WM HETOUHOCTb.

He BbimosnHeH oauH uiu Gojiee BUJOB yuyeOHON pabOThI, MPEAYCMOTPEHHBIX
yueOHbIM 1aHOM. CTyJIEHT 1EMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUM,
HeynosnerBopu- |yMeHu#, HaBBIKOB IPHUBEJIEHHBIM B TaOMUIaX IOKa3aTelel, JO0MyCKaroTCs

TEIBHO 3HAUUTENbHbIE OLUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB
0 Psiy MOKAa3aTesel, CTYAEHT UCTBIThIBAECT 3HAUUTEIbHBIE 3aTPYAHEHUS TIPU
OIIEpUPOBAHNU 3HAHUSIMHU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

BeinonHeHs! Bce BUJbI yueOHOM paboThI, MPeayCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT [eMOHCTPUPYET COOTBETCTBHE 3HAHHUH, YMEHHMH, HaBBIKOB
NPUBEJICHHBIM B Ta0IMLAX IOKa3aTeiel, omnepupyer mNpuoOpeTeHHBIMU
3auTeHo 3HAHWUSIMM, YMEHHUSIMH, HaBbIKaMHU, IPUMEHSET UX B CUTYalUsAX MOBBIILIEHHON
cnoxHocTU. [Ipu 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTENbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTHUYECKUX OIepalusix, IepeHoce 3HaHu!
Y YMEHUH Ha HOBbIE, HECTaHAaPTHBIE CUTYaIUH.

He BbimosniHeH oauH uinu OoJsiee BUAOB y4eOHOH pabOThI, IPeayCMOTPEHHBIX
yueOHBIM 1aHOM. CTyJIeHT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUA,
q YMEHMM, HABBIKOB INPUBEACHHBIM B TaOIMIAX IOKa3aTeled, JTOMYyCKaloTCs
© SATEHO 3HAYUTENIbHbIE OMIMOKH, MPOSBIISETCS OTCYTCTBHE 3HAHUI, YMEHUI, HABBIKOB

o psany HOKaSaTeHeﬁ, CTYACHT UCHLITHIBACT 3HAYUTCIILHBIC 3aTPYJAHCHUA TIPpU

ONCpHUPOBAHNHU 3HAHHUAMHA U YMCHUSAMMU IIPU UX IICPCHOCC HA HOBBIC CUTYyAllUU.




