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

K ocHOBHBIM meJAM OCBOCHUS AUCHUILUIMHBI «Pafoume BelecTBa HU3KOTEMIIEPATYPHBIX
CHCTEeM) CIEAYET OTHECTH:

— U3y4YEHUE Pa3/ICIIOB TEXHUKH HU3KUX TEMIIEPATYP, KACAIOIINXCS PAIIMOHAILHOTO BBIOOpA H
NPUMEHEHUS pPa0OYuX BEHIECTB B XOJIOAWJIBHBIX MAIlMHAX M CHUCTEMaX HHU3KONOTEHIMATbHON
SHEPIreTUKMU.

K ocHoBHBIM 3agayam ocBOeHMs AUCHUILUIMHBI «Pa0oume BemiecTBa HU3KOTEMIIEPATYPHBIX
CHCTEeM) CIEAYET OTHECTH:

— OCBO€HHKE METO/I0JIOTMH, aHaJIN3a U BIOOpa MPHUHIIUIIOB U METOJI0B U3MEPEHUH, UCTIBITAHUI
U KOHTPOJS (PU3MYECKHX BEIUYMH B YCIOBUSX aBTOMOOWIE- M TPaKTOPOCTPOEHUS, OCBOCHHUE
METOJIOB U YCJIOBHM MPOBEIEHUS TOBEPKU M KAIMOPOBKU, OIPEACTCHUS HOMEHKIATYpPbI
MPOBEPSAEMBIX TIAPaMETPOB, TOPSIKA ONMPEAeTeHUS U 00paOOTKH IMOJYYCHHONH HMH(POpPMAIUHU TPU
WU3MEPEHUU U KOHTPOJIE.

OO6yuenue no aucuumimee «Paboune BelecTBa HU3KOTEMIIEPATYPHBIX CUCTEM) HaIPaBICHO
Ha (popMUpOBaHUE Y 00YJAIOUIMXCS CISTYIOINX KOMIIETCHITHIA:

Kox v nanmenoBanue NHauKaTOpHI 10CTHKEHUST KOMIIETEH N
KOMIIeTeH MK

[1K-2 - roroBHOCTE Hucmoib3oBars | UIIK-2.1 3naet npuknaaHbie KOMIbIOTEPHBIE IPOrpaMMBbI 171
Pa3pabOTKH TEXHUYECKOH JOKyMEHTALUHU U CO3JaHUs

MIPUKJIIATHOE u &
npe3eHTaluit

CTCHHATSHPOBAHHOC UIIK-2.2 YMeeT npuMeHSTh IPOrpaMMHBIE CPECTBA OOIETo U

MPOrpaMMHOE 00eCIIeYeHHE CIEIHATbHOTO HA3HAYCHUS JJIsl MHTEJJICKTYalbHON 00paboTKu
MOJIyYEHHBIX JaHHBIX M [H(PPOBOr0 MOACIUPOBAHUS MyTEH X
NPUMEHEHHUS

UIIK-2.3 VYmeer mpUMEHATH MPOrpPaMMBbl JIOTMOJHEHHOW U
BUPTYaJbHOM pEambHOCTH MAJsl  MapajuleIbHOro  Iu(poBOro
MIPOEKTHPOBAHUS U3JENUA [0 TeMAaTUKE U MOJIEIMPOBAHUS MyTeH
€ro pa3paboTKH U U3TOTOBJICHUS

ITIK-3 - roroerocts ocymectsisats | MIIK-3.1 3naeT Teopuro co3nanus CHCTEM KM3HEOOECTICUEHHS,
c60p ¥ anamms nadopManuu u | TEPMOPETYIMPOBAHHUS U arperaToB MHEBMOTUPABINYECKAX
CUCTEM

HIIK-3.2 3HaeT METOOJIOTHIO CO3AaHUsI MOENIEM, OIMMCHIBAIOIINX
(YHKLIMOHUPOBAHME CUCTEM JKH3HEOOeCTIeUeHus,
TEPMOPETYITUPOBAHMS U arPETaTOB MTHEBMOTUAPABIMIECKHUX
CUCTEM

UIIK-3.3 YMeeT ocymecTBIsITh CBOEBPEMEHHBIN cOOp U aHAIN3
rH(pOopMaIuH (JaHHBIX) O MEPEOBBIX TEXHOIOTHIECKIX
PEIICHUSX TS BBISIBJICHHUS HAWTYUIINX apaMeTPOB C
MOCJEeIYIOIIMM NPUMEHEHHEM UX B pa3padoTKe TeMaTH4eCKOM
MIPOYKITHH

NIIK-3.4 YMeeT NpuMEHSITh METOIUKH MIPOBEACHHS O0IIMX U
CIEIMAIBHBIX PACUETOB 110 TEMATHKE /IS TOITY4YEHHUS
HEOO0XOIMMBIX TEXHHYECKHUX JTaHHBIX

IIPOBOJUTE  INPOEKTUPOBAHME U
pacuer cucTeM XKHU3HeoOeceueHus

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrpaMMbl

JlMcuumuimHa OTHOCHTCS K 4acTH, (popMUpyeMOl y9acTHHKaMH 00pa30BaTeIbHBIX OTHOIICHHN
osoka b1 «JluctumanHer (MOLYITH ).



U COJIepKaTeIIbHO-METOANYECKH co cheayrommmu auciurmumaamu OOIT:

I[I/ICHI/IHJ'II/IHa «Paboune BCIIECTBA HUZKOTEMIICPATYPHBIX CUCTEM)» B3aMMOCBA3aHa JIOTMYCCKHU

- ((HI/I3KOHOT6HI_II/IaJ'II)HBIC OHEPIrOyCTaHOBKHN).

- «I[lepcniekTHBBI pa3BUTUSA HU3KOTEMIIEPATYPHBIX CUCTEM U YCTAHOBOK

- «Pacder M IpOEKTUPOBAHKME MAIIWH, aNAPAaTOB U YCTAaHOBOK XOJIOIUIbHOM, KPUOICHHOU

TEXHHMKH U CHCTEM YKU3HCOOCCIICUCHHUS.

3. CTpyKTypa U coep:KaHue TUCHHUIINHBI

OO6mast TpyI0eMKOCTh TUCIHUIUIMHBI COCTaBIISIeT 4 3aueTHbIX(€) equHuIl(bl) (144 gaca (oB)).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH
(o gpopmam oOydeHwHs)

3.1.1. Ounas dpopma oOydeHUs

Ne Bua yuebHoii paorbr KounuecTBO CeMecTpbl
n/n 4acoB 1
1 | AyautopHble 3aHATHSA 48 48
B ToM uucne:
1.1 | JIexuuu 16 16
1.2 | CemuHapckue/IpakKTHYECKHUE 3aHATHUS 32 32
1.3 | JIJaboparopHble 3aHATHS
2 | CamocrosiTesbHasi paboTa 96 96
B ToM uucne:
2.1 | IlpopabGoTka JEKIIMOHHOTO MaTepuasa 32 32
2.2 | IlogroroBka K ceMHHapam 64 64
2.3 | IloaroroBka K JJabopaTopHbIM paboTam
3 | IlpomexyToUuHas aTTecTAlUs
3adet/nud.3auer/7K3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCIUNIUHBI
(mo ¢popmam oOy4eHus)

3.2.1. Ounas dpopma oOyueHUs

Jlexkng 1 «BBenenue)

Tema | «/cTopust npuMEHEHUS XJIaJar€HTOBY

Jlexuus 2 «Konoruyeckas OLeHKa XJI1aJAareHTOB.»

Tema 2 «Oxosorus u XJaaaareHTb»

Jlexuus 3 «Pa3pyiieHue 030Ha U 11006a7IbHOE MOTETIICHUE)
Tema 2 «Oxonorus u XJaaaareHTb»

Jlexuus 4 «Knaccuduxarus u 0603HaueHHe pabovyHX BEIIECTB

Tema 3 «Knaccudukanus nu o003HaueHne padounX BEIIECTB»
Jlekuus 5 «@peoHb»

Tema 4 «I[Ipumenenne ppeoHOB U ATBTEPHATUBHBIC XJ1a1ar€HTHI

Jlexuus 6 «IIpupoaHble XnagareHTh»




Tema 5 «AnbTepHATUBHBIC XJ1aAareHThI»
Jlexums 7 «O30H00€30macHBIC (DPEOHBI»
Tema 5 «AnbTepHATHUBHBIC XJ1aAareHThI»

Jlexus 8 «Xnmagonocutenu. Knaccuduxanus u cBoiictBa»

Tema 6 «XJ1aJOHOCUTEINY

Jlekng 9 «XJ1aJOHOCUTEIN HOBBIX ITOKOJIEHUN

Tema 6 «CoBpeMEHHbBIE XJIaJIOHOCUTEIIN
Tema 7 «X0n0oaUILHBIE Macaay

TpyaoemMkocTb, 4ac

Ne Pa3znennl/TeMbl
n/n AUCHMILTAHBI
AynuTtopHasi padoTa =
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1 Paznen 1. XsiagareHTsl
Tewma 1. Mcropus npuMeHEeHHs XJIaJareéHTOB 6 2 4
Tema 2. Dxoormueckas OreHKa 6 2 4
XJIaJJar€HTOB
Tema 3. Knaccudukanus u o003HaueHue 18 2 4 12
pabounx BemecTB
Tema 4. [Ipumenenue GpeoHOB U 18 2 4 12
aJIbTePHATHBHBIC XJIaJar€HThI
Tema 5. AnpTepHaTUBHBIE XJIaJaT€HTHI 66 2 20 44
2 Pazjnen 2. Xuagonocurenan
Tema 6. Xmagonocutenu. Knaccupukarmus n | 12 2 2 8
CBOMCTBa
Tema 7. XnaZ0OHOCUTENIN HOBBIX TOKOJIEHUN 12 2 2 8
3 Pasnen 3. XoaoanjabHble Macja
Tewma 8. XonoaunsHbIe Macna 6 2 4
Hroro | 144 16 32 96
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3.3  Conep:xaHue TUCHUNIHHBI

Paznen 1. XnanarenTsl

Tema 1. Mcropust npuMeHEHMsI XJ1aJar€HTOB

Tema 2. Dxonmornyeckas OleHKa XJIagareHToB. Pa3pylieHrue 030Ha U ri00aibHOE MOTETUICHHUE.
Tewma 3. Kitaccudukamnus u o6o3HaueHue paboynx BEIIeCTB

Tewma 4. [IpumeHnenne PpeoHOB U ANbTEPHATUBHBIC XJ1a1areHThl. OPEOHBI.

Tema 5. AnprepHaTUBHBIE XJIaJareHTsl. [IpupoaHbIe XIaaareHTol.

Pa3nen 2. XnmagoHocurean
Tema 6. Xnagonocurenu. Knaccuduxanus u cBoiictsa. Mcropust npumMeHeHusl.
Tema 7. XnagoHOCUTENN HOBBIX NTOKOJIEHUN. COBpEMEHHBIE XJIaJOHOCUTENN

Paznen 3. XomoauiasHble Maciia
Tema 8. XonoauiabpHble Macia. TUIEI U CBOMCTBA Macell.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

«/cnonp30BaHue AMarpaMM COCTOSIHHUS BELIECTBA ISl pACUETOB M aHAJIN3a. Y 3JI0BbI€ TOUKHU
IIAKJIA.»

«PacueT X0noANIbHOTO MAPOKOMITIPECCHOHHOTO (MapOKUAKOCTHOTO) IIUKJIA. »

«PacueT X0noAMIBHOTO MAPOKOMIIPECCHOHHOTO (ra305KUIKOCTHOTO) IIUKIA.», «Pacuer
LIMKJIa Ta30BbIX XOJIOAWIbHBIX MAIIUH.)

«Vcnonb30BaHue CHEIUATU3UPOBAHHBIX caliToOB U [10 11t aHaM3a COCTOSHUS BEIIECTBA.»
«Mcnonp30BaHue cnenuaiIn3upoBaHHbIX cailToB U [1O 11t pacyeToB IUKIIOB.»
((HOCTpOGHI/Ie UKJIIOB XOJOJUJIbHBIX MAallIMH C UCITIOJIb30BAHUEM JJICKTPOHHBIX Ta6J'II/III.>>
«Pacuet oObeMa 3anpaBKy XOIOAUIBLHONW CUCTEMBD)

«Pacyet mapaMeTpoB XJIaJOHOCUTEIIEH, OTpeie]ieHue He00X0IMMON KOHIIEHTPAIlUN
AKTHUBHOTO BELIECTBA.»

3.4.2. JlaGopaTopHbIe 3aHATUS

He npenycMmorpensl

3.5 TeMaTnka KypcoBBbIX NPOEKTOB (KYPCOBBIX padoT)

Pacuér napaMeTpoB TCPMOJUHAMUICCKHUX UKIIOB pa60q1/1x BCIICCTB YTJIICBOAOPOJAHOTO

MMPOUCXOKIACHUA:

byran
byrunen
OTuieH
[Iponan
[Iponunen
[lenTan



H3omnenran
Heonenran
I'excan
H3orekcan
I'entan

e Hs3orenrtan
e OkraH

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoauabHbIE CHCTEMbI W TEIUIOBBIC HACOCHI.
TpeOGoBanmsi 0e30MacCHOCTH W OXpaHbl OKpyXkKaromiei cpeapl. Yacte 4. DkcruryaTtamus,
TEXHUYECKOe 00CITy)KUBaHHE, PeMOHT 1 BocctanoBienue [Tekct]. - Ben. 2017-07-01. - M.
: l'occranmapt Poccun: U3n-Bo crangapros, 2016.

2. TOCT 5546-86 Macna s XONOIMIBHBIX MamuH. Texaudeckue ycnopus (¢ Mi3MeHeHusMu
N 1, 2) [Tekct]. - Ben. 1988-01-01. - Hedtp u nedrenponykrsl. Macna. Texuuueckue
yenoBusi. Coopauk 'OCTos. - M.: Crangaptundopm, 2011.

3. T'OCT ISO 817-2014 Xmanarentsl. Cuctema o6o3nauenumii [Tekct]. - Brea. 2015-09-01. -
M.: Cranpaptuadopm, 2014.

4.2  OcHoBHasi IuTEepaTypa

1. Ycos, A. B. AkTyanbHbIe TPOOJIEMBI U TIEPCIIEKTHBBI Pa3BUTHSI HU3KOTEMIIEpaTypHOI
TEXHUKH : yaeOHoe mocodue / A. B. YcoB. — Kemeposo : KemI'Y, 2020. — 136 c. — ISBN 978-5-
8353-2675-4. — TekcT : aneKTpoHHbIH // JIaHb : anekTpoHHO-0nbnnoreynas cucrema. — URL:
https://e.lanbook.com/book/162592 (narta oOpamienus: 18.08.2023). — Pexxum noctyma: ajist
aBTOPU3. TOJIL30BATEICH.

4.3 JlomoaHuTe bHAS JUTEpPaTypa
HET

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
1. PaGO‘-II/Ie BEIIECTBa HI/I3KOTCMHepaTypHLIX CUCTCM
https://online.mospolytech.ru/course/view.php?id=2163

45 JluneH3WOHHOe W  CBOOOJAHO  pacHpOCTpPaHseMOe  NPOrpaMMHOe
odecreyeHue
HET

4.6  CoBpemeHHbIe NpodeccHoHAIbHBbIE 0a3bl JAHHBIX M HMH(OPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI
HET


https://e.lanbook.com/book/162592
https://online.mospolytech.ru/course/view.php?id=2163
https://online.mospolytech.ru/course/view.php?id=2163

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

JIeKIIMOHHBIE ¥ TPaKTHYECKHE 3aHATUS U JabopaTopHble paboOThl IPOBOIATCS B
CHEeIMATU3UPOBAHHBIX ayauTopusix Kadenpsl AB2214 u A2103, OCHAIIEHHBIX COOTBETCTBYIOIIUM
UCTIBITATEIbHBIM CTEHAOBBIM 000pY/IOBaHHEM, TUIAKaTaMH, HATYPHBIMU 00pa3llaMu y3JI0B, eTasei
MaIlIHH.

I[Ipu xadenpe paboTaeT KOHCYJIBTAIIMOHHO-BBIYMCIHUTENbHBIH Kiacc AB2209 s
CaMOCTOSITENIbHOM pa0OThI, OCHAIICHHBI KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PAaCYETHBIM U
rpaduuecKuM IporpaMMHBIM 00eCTIeYeHHEM.

6. MeToanuyeckue peKoMeHAaluu

6.1 Meroanyeckue peKOMeHIAIUM JISl MPeNoAaBaTes N0 OPraHNu3auuu
00y4eHus1
OCHOBHBIM Tp€6OBaHI/I€M K IMperioAaBaHUI0 AVUCHUILINHBI SABJIACTCA TBOp‘-IGCKI/If/'I, HpO6JICMHO-

JIMAJIOTOBBIM TOAXO/JI, TIO3BOJIIONINI TOBBICUTh MHTEPEC CTYACHTOB K COJEPKAHHUIO Y4eOHOTO
Marepuana.

OcHoBHasi ¢opMa M3yUeHHUS U 3aKPEIICHUS 3HAHUU MO STOW MUCIUILUIMHE — JIEKI[MOHHAs,
nabopaTopHas U mpakThueckas. IIpenogaBarenb AOIKEH MOCIENOBATENbHO BBIUYUTATH CTYJICHTaM
psAA JIEKIMH, B XOJI€ KOTOPBIX CIENYyET COCPENOTOYMTh BHMMAHME Ha KIIIOUEBBIX MOMEHTAX
KOHKPETHOIO TEOPETHMYECKOr0 MaTepuana, a TAaKXKe OpraHu30BaThb IPOBEACHHE IPAKTHYECKUX
3aHATHM TakuM 00pa3oM, uTOObl aKTUBU3MPOBATh MBIIUIEHUE CTYACHTOB, CTUMYJHUPOBATH
CaMOCTOSITENIbHOE H3BJIEYEHHE UMHU HE00X0IMMOW HHGOpMaluu W3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIBHBIM aHAJIM3 METOJOB PEIICHMI, CONOCTAaBICHUE IOJYYEHHBIX pPE3YyJIbTATOB,
(GOpMyIMPOBKY U apryMEHTAallMI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY yueOHBIX 3aHATUH MO IUCUUIUIMHE COCTaBISIOT JeKUuuu. B mponecce oOydeHHs
CTYACHTOB HCIIOJIb3YIOTCSI pa3jIMUHble BUJbl YUEOHBIX 3aHATUH (ayIUTOPHBIX U BHEAYTUTOPHBIX):
JEKIMH, CEMUHAPCKUE 3aHATHS, JJaOOpaTopHble pabOThI KOHCYNIbTAIMK U T.JI. Ha mepBom 3aHATHH 1O
JTAaHHOHM y4yeOHOM AMCHUIUIMHE HEOO0XOAWMO O3HAKOMHUTH CTYACHTOB C IMOPSAIKOM €€ H3y4YeHHMS,
PacKpbITh MECTO U pOJIb JUCLUUIUIMHBI B CUCTEME HayK, €€ IMPAKTUYECKOE 3HAUYEHUE, JOBECTU JI0
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

B xone neKUMOHHOrO 3aHATHS TMpEenoJiaBaTeNb JI0JDKEH Ha3BaTh TEMY, YUeOHbIE BOINPOCHI,
O03HAKOMMTH CTYJECHTOB C [IEPEYHEM OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATYPHI 110 TEME 3aHSTHS.

Bo BcTynuTenpHOM YacTH JIEKIIMH OOOCHOBATh MECTO M POJIb M3Yy4aeMOW TE€MbI B Y4eOHOMU
JUCLUIUINHE, PACKPBITh €€ IMPAaKTUYECKOoe 3HaueHue. Ecim uuTaercd He nepBas JIEKIHs, TO
HE00X0/IMMO YBSI3aTh €€ TEMY C MPEAbINYILEH, He HapyIlas JOIMKH H3JI0KEHHUs y4eOHOr o MaTepuaia.
Jlexuuio ciieayeT HauMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYyr TeX BOIIPOCOB,
KOTOpBbIE B €€ X0J1e OyIyT pacCMOTPEHBI.

B ocHOBHOIl wacTu JeKUUH CIeAyeT pacKpbiTh COJEp>KaHUE Y4eOHBIX BOIPOCOB,
aKIICHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX KATErOpWsX, SABICHHUSIX M Ipoleccax,
O0COOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYHIHOCTh U COACpKAHHE PA3IMYHBIX TOUYEK 3PEHUS U
HAay4YHBIX TMIOAXOJOB K OOBSICHEHHIO TeX WIM MWHBIX SBJIEHUH U mpoueccoB. Cremyer
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apryMEHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETUYECKMM BOIPOCAM.
[TpuBoauTe npHMEpHl. 3alaBaTh MO XOAY HM3JIOKEHUS JICKIMOHHOIO MaTepuanga pUTOPUYECKUE
BOIPOCHl U CaMOMY JaBaTh Ha HUX OTBET. ODTO CIOCOOCTBYET AKTHUBU3ALUHM MBICIUTEIbHON
JIESTEIBHOCTH CTYJIEHTOB, IOBBIIICHUIO MX BHMMAHHUA U HUHTEpeca K MaTepualy JIEKIHH, €€
conepxanuto. [IpernonaBaTens JAOKEH PYKOBOAUTH PaOOTOW CTYIAEHTOB IO KOHCIIEKTHPOBAHHUIO
JEKIIMOHHOTO MaTepHaja, MOJYepPKUBATh HEOOXOAMMOCTb OTPaKEHUS B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUI U3y4aeMOoil TeMbl, 0CO00 BBIIENSSI KATErOPUHHBIN ammapar.

B 3akmounTenbHON yacTu J1eKIMH HE0O0X0auMo c(hOopMyIHpOBaTh OOIINE BBIBOABI 110 TEME,
PACKPBIBAOLIUE COJEPKAHNE BCEX BOIIPOCOB, IIOCTABICHHBIX B JIEKIIMU. OOBABUTSH IJIaH 0YEPETHOTO
CEMMHApCKOr0 WM Ja0OpaTOpHOrO 3aHsATHA, JaTh KpaTKMe PEKOMEHJAlUH 10 IOATOTOBKE
CTYACHTOB K CEMHHApy WU JlabopatopHoi pabore. OnpenenuTb MECTO M BpeMsl KOHCYJIbTalluU
CTYJEHTaM, MOXEJIaBIIUM BBICTYIIUTh Ha CEMHMHApE C JOKJIaJaMu U pedeparaMu MO aKTyalbHBIM
BOIIPOCaM 00CYX/TaeMOM TEMBI.

Llenb MpakTUYECKUX M JTa0OPATOPHBIX 3aHATUN - 00ECTIEUYUTh KOHTPOJIb YCBOCHHUSI y4eOHOTO
Marepuala CTyACHTaMH, PaCIIMPEHUE U YIITyOJIeHHE 3HAaHU, TOTYYCHHBIX MU Ha JICKIHUSX U B X0J1€
camMoCTOsTeNIbHOW paboThl. [loBblieHHE >(PPEKTUBHOCTH MPAKTUYECKUX 3aHIATUH JIOCTUTAETCS
HOCPEJCTBOM CO3/IaHUSI TBOPUYECKOW OOCTAaHOBKM, PACIHOJIAraroileid CTYJAEHTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IVII0B M CYXJAEHUH IO 00CYXJaeMbIM BOINpOCaM, KEJaHUIO y CTYICHTOB
nopaboTaTh y 1OCKH NPH PEILICHUH 3a]1ay.

[Tocne KaXXAOro JEKIMOHHOTO, JIA0OpaTOPHOIO U IPAKTUYECKOro 3aHATHS CHENAaTh
COOTBETCTBYIOLIYIO 3alMCh B )KypHaJlaX ydyeTa IOCEHIa€MOCTH 3aHSITHH CTYyJEHTAMM, BBIICHUTH Y
CTapOCT y4€OHBIX TPYII NPUYUHBI OTCYTCTBHSI CTY/I€HTOB Ha 3aHATUAX. [IpoBOIUTH rpynmnoBbie U
VHJVBHIyaJIbHbIE KOHCYJIBTAIIMM CTYACHTOB 110 BONPOCaM, BO3HUKAIOLIUM Yy CTYJIEHTOB B XOJ€ MX
MOJTOTOBKU K TEKYILEH ¥ MPOMEKYTOUHOM aTTeCTally 110 Y4eOHOM TUCIUIINHE, PEKOMEH/10BaTh B
MOMOIIb Y4eOHBIE U JPYTHe MaTepUalbl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

6.2 Meroanueckue yKazaHus JAJis1 00y4al0UIUXCSl 10 OCBOEHHIO M CHUTITHHBI

CamocrosTenbHas paboTa SBISETCS OJAHMM M3 BHUJOB TOJY4YEeHUs 0Opa3oBaHUsA
00yJaromyMUCs U HalpaBJIeHa Ha:
® U3yyeHHE TEOPETUYECKOI0 MaTepHasa, MoJroTOBKa K JIEKIIUOHHBIM, CEMUHAPCKUM
(TpakTUYECKUM) 3aHATUSIM
® IOJTrOTOBKA U 3alllUTa KYpCOBOH paOOThI
® TIOJTrOTOBKA K TECTUPOBAHHIO C HCITOJIF30BaHUEM 00IIe00pa30BaTEIBHOTO MTOPTAIa.

CamocrosiTennbHass paboTa CTYIEHTOB TMPEACTABISIET COO0OM BakKHEHIIee 3BEHO Y4EOHOTO
nporecca, 0Oe3 MpaBUJIBHOW OpraHU3alMM KOTOPOro OOydaromMics HE MOXET ObITh
BBICOKOKBAITU(DUIIUPOBAHHBIM BBITYCKHUKOM.

CryneHT JOKEeH MOMHHUTh, YTO HAYMHATh CAMOCTOSITENIbHBIE 3aHATHS CIEAYyeT C IepBOro
CeMeCTpa U MPOBOJUTH UX PeryisipHO. OueHb BaKHO MPHIOKUTH MAKCUMYM YCHIIUN, BOJH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJIHOM HArpy3KoW ¢ epBOro JHS.

Kaxnplii cTyeHT NOJDKeH caM IUTaHHPOBaTh CBOKO CaMOCTOSITEIBHYIO PalOoTy, MCXOIS M3
CBOMX BO3MOXKHOCTEH W TPHUOPHUTETOB. DTO CTHUMYIHPYET BBITOJIHEHHE paboOTHI, co3maer Ooiee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE IOJIOKUTEIIFHO CKa3bIBACTCSl HA YCBOSHUH MaTepHUaa.
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BaxxHo mosiHee ydyecTh 00CTOSITENbCTBA CBOEH PadOThI, YACHUTh, YTO SBJSETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo IMOCJIEeI0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBHIOJHUTEH €€ Jydlle U C
HaMMEHBIIUMHU 3aTPATaAMH BPEMEHU U SHEPTUH.

Jiis miooTBOpPHOM paboThl HEMalOBa)KHOE 3HAUYEHUE HMeEeT OOCTaHOBKA, OpraHH3alus
pabouero mecta. Hy:xHO 10oOHTBCS, 9TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JeNaeT ee 6osee mIoJ0TBOpHOM. [IpoyKTHBHOCTE pabOTHI 3aBUCUT OT
IPABWJIBHOIO 4Y€peloBaHUs TpyAa W orApixa. [loaToMy Kaxaple yac WM JBa ClIeAyeT AeiaTh
nepepeiB Ha 10-15 muHyT. BbIXOAHBIE IHHM Jy4lle MOCBATUTH AKTUBHOMY OTHABIXY, 3aHATHUSIM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. [laxke nepekintoyeHue ¢ OHOrO BU1a YMCTBEHHOU
paboThl HA IPYTOM MOXKET CIIYKUTh aKTUBHBIM OTJIBIXOM.

CTyneHT [OJDKEeH IOMHHTb, 4YTO B TMpolecce OOydeHHUS BaKHEHIIYI0 pOJIb HUIpaeT
camocrosTeNnbHas padota ¢ kKHUro. Hayuntbcs pabotaTh ¢ KHUTON — BaskHEHIIasl 3a/1a4a CTYACHTA.
be3 aToro HaBbIKa Oy€T Ype3BBIYAWHO TPYAHO U3ydaTh IPOrPAMMHBIN MaTeprall, U MHOTO BpEMEHHU
Oyzer moTpadyeHO HepaluoHaIbHO. PaboTa ¢ KHUTOW CKIagpIBaeTCsl M3 YMEHHS NOJ00paTh
HEOoOXOIUMbIE KHHUTHU, pa3o0paTbCcsi B HUX, 3aKOHCIIEKTUPOBATh, BBHIOpATh IJIABHOE, YCBOUThH U
MIPUMEHUTH Ha IIPAKTHUKE.

1. DoH/1 OLIECHOYHBIX CPEICTB
7.1  Metoabl KOHTPOJS U OLIEHNBAHUA Pe3yIbTATOB 00yUeHH s

Jlo naTsl mpoBeaEHUS MPOMEKYTOUHON aTTECTAllMU CTYEHT J0JKEH BBIMOJIHUTH BCe pabOThI,
MPEeIYCMOTPEHHBIE HACTOSAIIEH padodeil mporpaMMOn JTUCITUTIITUHBI.
[Tepeuenb 00s3aTeNbHBIX padOT, BHITOIHAEMBIX B TEUCHHE CEMECTpPA
e VYcTHBIN onpoc, cobeceoBaHNe
e Kypcosas pabora
e TecrupoBanue

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S

Pe3ynbrarhl 00y4ueHUsT OLEHUBAIOTCS 1O 0AJUTHHOMN IIKaie, 0ayuIbl HAYUCIISIOTCS CTYJIEHTY 10
pe3ynbTaTaM BBITIOJHEHUS 0053aTeIbHBIX padoT.

Ouenka KosauyecTBO 62,1510
OTJIMYHO ot 81 no 100
XOPOIIIO ot 61 o 80
YAOBJIETBOPUTEIBLHO ot 41 o 60
HEYJOBJIETBOPUTEIIHHO 40 u MmeHee
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7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texkymuii KOHTPOJIb

Temsbl s YCTHBIX OIIPOCOB

O 00 1 N Ui B W N —

W NN NN NN NN DN PP === === =
S O 0 N N bk WD~ OO0 I N B W~ O

. Uto npencrapisatoT coboil ppeoHsl, M Kak OHU OBUIM MOJTYYEHBI.

. IIpeumymiectBa GpeoHOB niepes APYTUMH areHTaMH.

. HeTbIpe NOKOJIEHNUS XJIaJareHTOB.

. Knaccugukanus xnanareHTos.

. TpeOoBaHMs K XJIaareHTaM.

. OcHOBHBIE IPUHLIUIIBI OYKBEHHO-IIU(PPOBOro 0003HAYEHUS XJIalar€HTOB.
. DKOJIOTUYECKHE MOKA3aTEI XJIaareHTOB.

. [lokxazarens TEWI.

. MexaHu3M pa3pylieHus cTpaToc(hepHoro 030Ha.

. Kakue BemecTBa MOTyT pa3pymiatb 030H.

. MexaHu3Mm rio0aibHOTO MOTEIICHHUS.

. OCHOBHbBIEC TAPHUKOBBIE T'a3bI.

. MexyHapo/iHbIE COTJIALIeHMsI 10 OTPAHUYEHUSIM IPUMEHEHHS XJ1a/1areHTOB.

. OCHOBHBIE aJIbTEPHATHBHBIE XJIAJATeHTHI U UX CBOMCTBA M OCOOCHHOCTH (OTPAaHUYCHHUSA).
. OCHOBHBIC TIPUPOJIHBIC XJIAJIATCHTHI U UX CBOKWCTBA M OCOOCHHOCTH (OTPAHUYCHHUS).
. Cucremsl ¢ HEMOCPEACTBEHHBIM KUIIEHUEM XJIaZlareHTa U MPOMEKYTOUHBIM OXJIaKICHUEM.
. JIOCTOMHCTBA N HEAOCTATKU CUCTEM C HETIOCPEICTBEHHBIM KMIIEHUEM XJIaZJareHTa.

. JIOCTOMHCTBA N HEAOCTATKU CUCTEM C IIPOMEKYTOUHBIM OXJIAXKIEHUEM.

. Knaccuguxkanus xnagonocurenei.

. B3aumoencTBue XiaanoHOCUTENEN ¢ KOHCTPYKLIMOHHBIMU MaTepHallaMu.

. @aKTOpBI, BIUAIOLINE HA KOPPO3UOHHYIO aKTUBHOCTh XJIaJJOHOCHUTEIIS.

. @aKTOpbI ONIACHOCTH XJIaJOHOCHUTEIIS.

. TpeboBaHMs K XJIaJIOHOCUTEIISIM.

. Kak BbIOpaTh XJ1aJ0HOCUTEND.

. Haubonee pacnpocTpaneHHbIE XJIaJJOHOCUTEIH.

. be3omnacHble XJ1aJOHOCUTENN HOBOTO MTOKOJICHUS.

. [Moxazarenu LD50 u LCS0.

. JIocTOMHCTBA U HEAOCTATKU CUCTEM C IIPOMEKYTOUHBIM OXJIAXKIEHUEM.

. Knaccugukanus xnagonocurenei.

. B3anmopencTere xaoHOCUTENEeN ¢ KOHCTYKIIMOHHBIMU MaTepHaIaMH.

IIpumep TecToBOrO 321aHUS.

1.
=T
~B

~T

Yewm omacen ocren?
OKCHUEH
3pBIBOOIIACCH

oprou

~HEC OIIaCCH
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2. Perenepanus xjiajjareHra — 3T0. ..

=[lojlHOE BOCCTAHOBJICHHE CBOMCTB HCIOJB30BAHHOIO XJIaJareHTa ¢ JOBEIECHHEM €ro
XapaKTePUCTUK IO YPOBHS, COOTBETCTBYIOIIETO TEXHUYECKUM TPEOOBAHUSAM K BHOBB
MPOU3BEJICHHOMY MPOAYKTY

~YaneHue wiM nepejava MpoaykTa B JIPyroe MECTO, KaK MPaBWIIO, JJIS YTHIM3ALUUU WU
YHUYTOXEHUS

~W3Bneyenune xjajgareHTa B JIIOOOM COCTOSSHUM M3 XOJOJWJIBHON CHUCTEMBI C MOCIEAYIOIINM
€ro XpaHeHUEM BO BHEITHEH €MKOCTH

~[IpruMeHeHre W3BJICUEHHOTO XJIaJareHTa MO Ha3HAaYeHWI0 O€3 BBIMOJIHCHHUS OINEpariu 10
YIQJICHUIO 3arPSI3HSIONINX BEIIECTB

3. Korna O6bu1 cuHTE3UpOBaH nepBbiit (peoH?
~B 1910 ronax
=B 1930 ronax
~B 1950 ronax
~B 1970 romax

7.3.2. [IpomexxyTOUHasl aTTeCTaLMs

[TpomexxyTouHas aTTecTanus 00yJaronxcsi B GopMe 3K3aMeHa MPOBOAUTCS MO pe3ybTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCIUIUINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENeHM JOCTHKEHHS OOYy4aroIIMMMCS IUIAHUPYEMBIX pEe3YyJIbTaToOB
o0ydeHHs MO JUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA TMPENOJaBaTesIeM, BEIYLIUM 3aHATHUS I10
JUCLHUIUIMHE (MOAYII0) METOAOM SKCIEPTHOM olleHKH. [1o nToram npoMexyTo4HOH aTTecTaluu 1o
JUCLUIUIMHE (MOJIYJII0) BBICTABIISIETCS OLEHKA «OTIMYHOY, «XOPOIIO», «yIOBIECTBOPUTEIBHOY» WIN
«HEYJOBIETBOPUTEIIBLHO.

IIpumepHbIe BONPOCHI K IK3aMeHY
. Uro npexacrapistoT coboil PpeoHsbl, U KaK OHU OBLIIN MOTYYEHBI.
. [IpeumymiectBa (ppeoHOB nepesr APYruMU areHTaMu.
. UeTbIpe MOKOJIEHHUS XJIaIar€HTOB.
. Knaccugukanus xmaanareHTos.
. TpeboBaHMs K XJ1aJareHTaM.
. OCHOBHBIE IPUHIHIBI OYKBEHHO-IIU(PPOBOTO 0003HAUEHUS XJ1aJar€HTOB.
. DKOJIOTUYECKHE MOKA3aTEIN XJIaJareHTOB.
. [lokxazarens TEWI.
9. Mexanu3m pazpyuieHus crpatocepHoro o30Ha.
10. Kakue BemecTBa MOTYT pa3pyiiaTh O30H.
11. MexaHu3Mm ri100a1pHOTO TOTETUICHHUS.

01 N L AW N —

12. OcHOBHBIE TAPHUKOBBIE T'aA3BI.

13. MexayHapoHble COIIallIEHUs IO OTPaHUYEHUIM IPUMEHEHUS XJIaAareHTOB.

14. OcHOBHBIE aNbTEPHATUBHBIC XJIaJar€HTHl U UX CBOMCTBA U OCOOEHHOCTH (OTpaHUUCHHUS).
15. OcHOBHBIEC IPUPOAHBIE XTIAJAATSHTHI M KX CBOMCTBA U OCOOCHHOCTH (OTpaHUYCHUS).

16. Cuctembl ¢ HEMOCPEICTBEHHBIM KUIIEHUEM XJIAJJareHTA.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
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. JIoCTOMHCTBA U HEJAOCTATKU CHUCTEM C HETIOCPEICTBEHHBIM KHIIEHUEM XJIaJlareHTa.
. IoCTOMHCTBA U HEAOCTATKU CHCTEM C MPOMEKYTOUHBIM OXJIAXKICHUEM.
Kiaccudukanms xmagoHocuTesne.

BzaumopeicTBue XJIaIOHOCUTEIIEH C KOHCTPYKIIMOHHBIMU MaTe€pUaiaMH.
®DakTOpPHI, BIUSAIONINE HA KOPPOIUOHHYIO AKTUBHOCTD XJIAJIOHOCUTEIIA.
DakTOpbl ONACHOCTH XJIaJ0HOCUTEIS.

TpeboBaHMs K XJIaJJOHOCUTEIISIM.

Kak BpIOpaTh XJ1aJOHOCUTEITb.

Haubonee pacnpoctpaneHHbIE XJIaJOHOCUTEIH.

be3omnacHbie XJ1aJOHOCUTENU HOBOT'O TOKOJICHHUSI.

IToxazarenmu LD50 u LCS50.

JloCcTOMHCTBA ¥ HEIOCTATKU CUCTEM C ITPOMEKYTOUHBIM OXJIAXKICHUEM.
CucTeMBI ¢ TPOMEKYTOUHBIM OXJIAXKICHUEM.
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Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHUSI POCCUIICKOM OEJNEPALINN
PEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE
BBICIIET'O OBPA30OBAHUSA

«MOCKOBCKHH TTOJINTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI1 TTOJIUTEX)

®akynpreT XTub Kadenpa TexHuka HU3KHX TeMIepaTyp
Jucnuminna Padoune BemecTBa HU3KOTEMIIEPATYPHBIX CHCTEM
Hanpasnenue 16.04.03

Kypc 1 rpynma 224-551, ¢popma oOydeHus ouHas

DK3AMEHAIIMOHHBII BUJIET Ne 1.

1. TpeOoBaHMsI K XJIaJOHOCUTEIISIM.

2. Kimaccudukanms XjaagareHTos.

3. [IpakTuyeckoe 3aganue. Pacuurars X0a01iIbHbIN K03 duiueHT Mamunsl ¢ t0=-20, tk=+10,
xnanareHt R134a.
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K mpomexxyTouHO# aTTecTanuu AOMYCKAIOTCS TOJIbKO CTYACHTHI, BBHIIOJHUBIIUE BCE BHJIbI
yueOHOI paboThl, MpeayCMOTpeHHbIe paboyeil mporpammoii no nucuuiuinae «Paboune BemiecTBa
HU3KOTEMIIEPATYPHBIX CUCTEM.

Ixana
Onucanue
OLICHUBAaHUSA

BreimonHensl Bce BuAbl y4eOHOM pabOThI, MPeryCMOTPEHHbIE Y4eOHBIM
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 JONMYyIUEHbl HE3HAUUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPU AHATUTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUI
Y YMEHUI Ha HOBBIC, HECTAaHIAPTHBIEC CUTYaALUH.

BremmonHensl Bce BHIBI y4eOHOW palOTHI, MPENyCMOTPEHHbIE Y4eOHBIM
X wianoM. CTyIeHT JEeMOHCTPUPYET HEMOJIHOe, MPaBUIBHOE COOTBETCTBHE
OpOIII0 . N N

3HAaHUU, YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOIMIIaX MoKa3aTesei, Tnbo eciu

IIPU STOM OBLITH JTOMYIICHBI 2-3 HECYIIECTBEHHBIE OIIMOKH.

Beinmonnensl Bce Buabl yuyeOHOW paboOThl, MPeLyCMOTPEHHbIE Y4eOHBIM
VYnoBnerBopu- |miaHoM. CTy€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIlIeHA

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. CTyJI€HT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUIA,
HeynosnerBopu- |yMeHu#, HaBBIKOB IPHUBEJIEHHBIM B TaOMUIaX IOKa3aTelel, JO0MyCKaroTCs

TEIBHO 3HAUUTENbHbIE OLUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB
IO Psiy MOKAa3aTesel, CTYAEHT UCIBIThIBAET 3HAUUTEIbHBIE 3aTPYAHECHUS IIPU
OIIEpUPOBAHNU 3HAHUSMHU U YMEHUSAMU MPU UX NIEPEHOCE HA HOBBIE CUTYaLINN.




