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1.

Hean, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

K OCHOBHBIM HeJIM OCBOCHHS AWCHHUILTUHBI « TOIITMBO W TEOpHUs TOPEHUS» OTHOCITCS
dbopmupoBaHre 0a30BBIX 3HAHUA:

CBOICTB OCHOBHBIX HEPTeTUUYECKUX TOILIUB, IPUMEHSEMBIX B IPOMBIIIIIEHHOCTH;
pacuéra mapaMeTpoB Ipolecca rOpeHus;

CIocoOOB yMpaBieHUs MPOLIECCOM TOPEHHUS C LENbI0 MPEBpallleHUusT XUMUYECKOU
SHEPruM TOILUIMBA B TEIUIOBYIO.

K ocHOBHBIM 3aJa4yaM OCBOCHUS TUCHUIUINHBI « TOTUIMBO M TEOpUS TOPEHUS» OTHOCITCS
MOJTyYeHUE CTYJICHTaMH 3HaHUH 0/00:

YCIIOBHUAX OpraHu3alvii OIITUMAJIBHOI'O IIpOoLECCa TOPEHUSA,
3aKOHOMEPHOCTSX IIpoLecca rOpCHUA;

MaTCpraJIbHOM Oanance IIPOLECCOB I'OPCHU,

Ta30BOM aHAJIN3€ JbIMOBBIX BI)I6pOCOB;

crocob0ax CKUraHUs Pa3JIMYHBIX BUAOB OHCPICTHYCCKOI'O TOILIMBA.

OO6yuenne no guctuminHe «TOIIMBO U TEOpUs TOPEHUS) HAMpaBiICHO HAa (OPMUPOBAHHE
y 00y4YarOUINXCS CISTYIOINX KOMIETCHITUIA:

Koa n HaumMeHOBaHue KOMIIETCHIM NHaukaTopbl JOCTHKEHUS KOMIIeTEHIIUN

HNOIIK-3.5. /IleMoHCTpHpYET NOHUMaHUE

OIIK-3. Crioco0GeH npuMeHsITh (bu3NYECKUX SIBICHUN U YMEET PUMEHSTh

COOTBETCTBYIOIINN (PU3HKO- (bu3nYecKue 3aKOHBI MEXaHUKH,

MaTeMaTHYECKUii anmapar, METO/Ibl aHAIN3a | MOJIEKYJIAPHOU (PU3UKHU, TEPMOTIUHAMUKH,

Y MOJCIIUPOBAHUS, TEOPETUUECKOTO U ANIEKTPUYECTBA U MarHeTu3Ma Jist perieHust

SKCIEPUMEHTAIBHOTO UCCIEA0BaHUS IPU TUIIOBBIX 337a4.

penreHny mpo(hecCHOHATBHBIX 3a71a4 HNOIIK-3.7. leMoHCTpHpYET NOHUMaHUE
XUMHUYECKUX POLIECCOB.

2.

MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

JlucuuminHa OTHOCUTCS K YUCTY HpOo(eCCHOHAIbHBIX YU€OHBIX JTUCHUIUIMH B 0053aTelbHON

yactu «bnok 1. Jluctuniuuel (MOIyIIN ).
JuctunnuHa «TOmmBo U TeopHsi TOPEHHS» B3aMOCBsI3aHa JIOTHYECKU U COJIEPKATEIIbHO-
METOJAMYECKH CO CIAEAYIOMMMH AUCHUIUIMHAMU U nipakThukamu OOIT:

XuMus;

TexHnueckas TEpMOJMHAMUKA,;

TermosHepreTHYECKUe CUCTEMbI IIPOMBILUIEHHBIX PEANPUATUN;
KorenpHble yCTaHOBKHM M MApOT€HEPATOPHI;

CucreMbl TOTUIMBOCHAOKEHUS B YHEPTETHKE;

DKCIUTyaTalus TeTIOPHEPTeTUYECKUX YCTAHOBOK M CHCTEM.

3. CtpykTypa u cojaepkaHue TUCUUIINHBI

O61ast TpyA0EMKOCTh IUCHHUIUIMHBI cOcTaBisieT 4 3aueTHbIX(€) enuHu(bl) (144 vaca).



3.1 Buabl yueOHOI1 padoThbl U TPYA0EMKOCTH
(mo popmam oOyueHUs)

3.1.1. Ounas popma oOydeHUs

Ne . KoanuecTBO Cemectp
Buna yueOHoii padoThI
n/n 4acoB 4
1 AyIMTOpPHBIE 3aHATHS 72 72
B ToMm uucie:
1.1 | Jlekun 36 36
1.2 | CeMuHapcKue/IPaKTUYECKUE 3aHATUS 36 36
1.3 | JJabopaTopHbI€ 3aHATHS - -
2 CamocrosiTenbHast padoTa 72 72
B ToMm uucie:
2.1 | CamocTosiTenpHasi KOHTPOJIbHAS paboTa 10 10
2.2 | CaMOCTOSITEJIbHOE U3YUYEHUE 62 62
3 IIpomeskyTouHasi aTTecTANMS
3auet/aud.3a4uer/IK3aMeH 3a4yer 3a4yer
Hroro 144 144
3.2 Temaruvyeckuid JIaH U3Y4YeHUS AUCHUTIUHbBI
(o popmam oOyyeHwHs)
3.2.1. Ounas ¢popma oOydeHUs
TpyaoeMkocTh, yac
AyauTopHasi paéora 2
> o Q = E
S K - S| 5
Ne Pasznenni/Tembl o - 28 = g = | 8 2| 8 £
n/n AUCUMIITUHBI o = & E = % S| Z g g =
a E |EEZ &Z|EE|g=
S | 387 ¢g7| B8 2
O E = = <
@)
1 Pazpeu 1. 72 36 36
1.1 | Tema 1. DHepreTuueckoe TOIIUBO. 2 2
1.2 | Tema 2. DieMEeHTHBIN COCTaB U 2 2
TEIUIOTEXHUUECKUE XapaKTEPUCTHUKU
TOILIUB.
1.3 | Tema 3. Temnora cropanusi TOIUIMBA. 2 2
1.4 | Tema 4. MarepuanbHblii OanaHc 3 3
IIPOLIECCOB F'OPEHUS U Fa30BBbIi
aHaJIU3 JILIMOBBIX BEIOPOCOB.
1.5 | Tema 5. bananc MomHoCTH 3 3
naporesepaTopa.
1.6 | Tema 6. TepmorHaMuKa HAEAIBHOTO 2 2
rasa.
1.7 | Tema 7. OCHOBBI XMMHUY€ECKOI 2 2
TEPMOJIMHAMHKH.
1.8 | Tema 8. TepMorHaMUKa XUMHUYECKHUX 2 2
peaKkuuid.




1.9 | Tema 9. HanpaBneHHOCTB 2 2
xumudeckux peakiuid. (ITpuammmn Jle-
[llaTenwe).

1.10 | Tema 10. [Ipumenenue 3akoHa 3 3
JICHCTBYIOLIUX MacCC.

1.11 | Tema 11. Kunernka XuMH4eCKUX 2 2
peaKLuid.

1.12 | Tema 12. YpaBHEeHUS XUMUYECKOU 2 2
KHMHETHKHU B JIBIXKYIIEMCS Ta3e.

1.13 | Tema 13. JlononHUTENbHBIE CBEICHUS 3 3

0 XUMHUUYCCKUX pCaAKIUAX. Teopnﬂ
CaMOBOCIITTaMCHCHU S I'a30BbIX

CMeceH.

1.14 | Tema 14. Cxxuranue ra3oB U >KUIKAX 3 3
TOIIHB.

1.15 | Tema 15. 'opeHue TBepAOro TOIIUBA. 3 3

2 Pazpgea 2. 72 36 36

2.1 | Tema 16. OnpeneneHue TEMIOTHI 6 6
CropaHus TOTUIMBA.

2.2 | Tema 17. Onpenenenue Biaru 4 4
TOILIHBA.

2.3 Tema 18. Onpenenenue BoIxoaa 4 4
JIETYYHX BEIIECTB TOIUIMBA.

24 Tema 19. Onpenenenue 30JbHOCTH 8 8
TBEPJIOTO MUHEPAIHHOTO TOILJIUBA.

2.5 Tema 20. 3amaun. 6 6

2.6 | Tema 21. Onpenenenue cBOMCTB 8 8

ra3006pa3Hor0 TOIIJINBA.

Uroro | 144 36 36 72

3.3 Conep:xxkanue TUCUUIJIMHBI

Paspea 1.

Tema 1. DHepreTuyeckoe TOIIUBO.

Ouneprerudeckoe TormBo. Omnpenenenue. IlpupogHble M HUCKYCCTBEHHBIE  BUbBI
HHEPreTUUECcKOro TormmBa. YrieooOpasosanue. Hedts u ee mpoucxosxaenue. [Ipupoansliii ras u ero
npoucxoxaeHne. OCHOBHbIE XapaKTEPUCTUKH SHEPreTHYECKOro TOIIMBA: BBIXOJ JIETYYHX,
BIIQXKHOCTb, 30JIbHOCTb, TeEIJIOTa cropaHus. OCHOBHbBIE XapaKTEPUCTUKH PA3NUUYHBIX BHUIOB
HHEPreTHYECKOro TOIUIMBA. JlOMOJHUTENbHBIE XapaKTEPUCTUKU TOIUIMB. TEXHMUYECKHE CBOWCTBA
KUAKOTO TOIUIMBA.

Tema 2. DieMeHTHBIN COCTaB U TEIJIOTEXHUYECKHE XapaKTEPUCTUKHU TOILIHB.

DrneMeHTHBIN cocTaB ToruiMBa. Pabouas, BO3ayIIHO-CyXasl, cyXas, Toproyasi 1 OpraHHuecKas
Macc TorunBa. [lepecd€r 31eMeHTHOro cocTaBa TOILIMB C OJTHOM MAacChl Ha Apyryr. MuHepaabHbIe
IpUMecH U UX cBoicTBa. bammact torumBa. 3ona TomnuBa. Biara TomnmuBa. Beixox netyuux u
CBOMCTBA KOKCOBOT'O OCTATKa.

Tema 3. Teruiora cropanus TOIIUBA.

Hu3mas v BbICIIas TEMI0THI CrOpaHus ToIuMBa. [lepecder TeroThl cropanus ¢ OJHONW MacChl
TOIUIMBA Ha ApyTyo. 3akoH ['ecca. @opmyinia MenaeneeBa AJi TBEPAbIX TOIUIMB U ra3oB. Y CIIOBHOE
TOIUIMBO M TIPUBEACHHBIE XapaKTepUCTUKU. MarepuanbHblii OajaHC TMpoliecca TOPEHHUS.
Teoperuueckoe KOJIMYECTBO KUCIOpoAa U Bo3ayxa. Koadduuument uzdpiTka Bo3ayxa. KomuuectBo
YXOMSIINX ra30B.



Tema 4. MaTepuanbHblii 0anaHc IPOIECCOB TOPEHUS U ra30BbIi aHATN3 IBIMOBBIX BHIOPOCOB.

["azoBerit ananmm3. O6mume Borpockl. Kucnopoanas hopmyna. AzotHas Gopmyoa.

Kucnoponno-azornas ¢opmyna. Ypasaenue cBszu Ox u RO, ['a30BbIil aHanu3 B yCIOBUAX
HEMNOJIHOTO cropaHus yriepona. Onpenenenrue cocTaBa yXoIsaIuxX ra3oB U koddduirenta n30bITka
BO3JlyXa 110 JBYyM KOMITOHEHTaM.

Tema 5. bananc MOIIIHOCTH TapOreHeparopa.

VYpaBHenue OanmaHca MOMIHOCTH. BHocuMast MomiHOCTh. [lone3Hass MOIHOCTh. MOIIIHOCTH
notepsb. K.m.1. maporeneparopa

Tema 6. TepmoarHaMMKa H1€aIbHOIO ra3a.

Bcnomunaem TepMoauHaMuKy. Bbruncnenue cBOOOJHOM »HEpruM HAEaIbHOrO rasa.
VYpaBHEHHE COCTOSHHUS HIEIbHOr0 ra3a. TepmoaumHaMuueckue (YHKIMM HICAIHHOTO Tasa.
Beruucnenne paznoctu Cp- Cy Uit uaeanbHOro raza. Mojens raza ¢ HOCTOSHHOW TEIIOEMKOCTBIO.
Amunabara ITyaccona.

Tema 7. OCHOBBI XUMHUYECKON TEPMOIUHAMUKH.

TemmoBas Teopema ['n66ca. TepMoarHaAMUYECKHE CUCTEMBI C TIEPEMEHHBIM YHCIIOM YaCTHII.
Cas3b TepmoguHamuueckoro @ u xumuyeckoro | noreHuuanos. Juddepennnan du. Xumuueckuit
MOTEHIIMA  MJICaJbHOTO  Ta3a. 3aKOH  IOCTOSHCTBA  XMMHUYECKOTO  TOTEHIMAJa B
TEIJION30JIMPOBAHHON CUCTEME B YCIIOBUSIX PABHOBECHSI.

Tema 8. TepMoauHaMHUKa XUMHUYECKUX PEAKITUH.

MareMaTtnyeckoe ONMUCaHWE XUMHUYECKUX PEaKUUW. YCIOBHE XMMHYECKOTO PABHOBECHSI.
3akoH nercTByOmMMX Macc. KoHCTaHTa XUMHYECKOTO PaBHOBECHUS JISI TTOJIUTPOIHBIX ra3oB. CBs3b
TEIUIOTHl XUMHUYECKOW pPEaKIMU C KOHCTAaHTOM XUMHUYECKOro paBHOBecHs. TersioBoi addekt
XUMHUYECKON PEakiuu MPH TOCTOSIHHOM oObeMe. V3MeHeHHne oO0beMa pearupyrolnux Ta30B IpU
P,T=Const.

Tema 9. HanpaBnennocts xumuueckux peakuuit. ([punmun Jle-llatense).

JlocTaTouHbIe YCIOBHS MOJOXKHUTEIBHOCTH KBaApaTuuHOU (opmbl. JlocTaTouHble yclOBUS
MakcUMyMa (YHKIHU ABYX INepeMeHHbIX. SIlkoOmanbl u mx cBoicTBa. [Ipuanumn Jle-Illaremnsbe.
HamnpaBneHHOCTh XMMHUYECKUX PEAKIINI

Tema 10. [IpumeHeHue 3akoHa IEHCTBYIOIIMX Macc.

Juccoumanust BoasHoro mnapa. Jluccouumanusi yriaekucioThl. BiusiHue nucconuanuyd Ha
TeMIIepaTypy TOpeHUs

Tema 11. KuneTnka XMMHUYECKUX pEAKIIUH.

VYpapuenust kuHetukn xumuueckux peakuuit (YKXP). Cucrema YKXP B 3anucu ans
OTAENbHBIX peakuuid. Ciayyall OJHOM XMMUYECKON peakuuu B ra3oBoil cMecu. YKXP B 3anucu s
OTHOCUTEIIbHBIX KOHLEHTpAIMHA. YpPaBHEHUE KHHETUKH Ui OTAENbHOM peakuuu. [IpunHin
JeTanbpHOTo OanaHca. 3aKkoH AppeHuyca

Tema 12. YpaBHeHUSI XUMUYECKON KUHETUKH B ABUKYIIEMCS Ta3e.

OCHOBHBIE MOHATHS Ta30BOM TMHAMHMKHU. 3aKOH COXpPAHEHHUs MAacCChl B Ta30BOM JMHAMUKE.
3aKoH JBUKEHMS B ra30BOH TnHaMuke (ypaBHEeHHE Diliepa). 3aKOH COXpaHEHMsI SHEPTUU B Ta30BOM
JUHAMUKE. Y paBHEHUS! XUMUYECKON KHHETUKH B IBHXKYILEMCS ras3e.

Tema 13. JlonmosHWUTENbHBIE CBEACHUS O  XUMHUYECKMX  peakiusax. Teopus
CaMOBOCIUUIAMEHEHUS Ta30BbIX CMECEH.

DNeMeHTapHble pPEeaKIMU U XUMHUYECKHE TMpolecchl. [IpuMepsl XHUMHUECKUX MPOLECCOB.
[{ennbie peakuynu. MeneHHOE TOPEHUE U IETOHAIMA Fa30BbIX cMeceil. MUHUMalIbHAsl TEMITEpaTypa
caMoBocIuTaMeHeHus1. HectanimonapHoe caMoBOCIIJIaMEHEHHE.

Tema 14. Cxuranue ra30B 1 JXKUIKUX TOIUINB.

JlaMuHapHO€ COKUTaHWE OJHOPOAHOM Tra30BOM cMecHM B. XOJIOIHOW aTmocdepe.
TypOylieHTHOE C)KHTaHWe OJHOPOJIHOM Ta30BoOi cMecu B Topsido atmocdepe. duddys3noe ropenne
ra3oB ¢ pa3Jie’abHOi nojgaveil. CxuraHue >KUAKUX TOIUIUB € MJIOCKOW moBepxHOCTH. ['opeHne karmm
JKUJIKOTO TOTUTHBA.

Tema 15. ['opeHue TBEpIOro TOIUIMBA.



OcCHOBHBIE TIpOLIECCHI, NPOTEKAIOIIME IPU CHKUTAHUM TBEPIABIX TOIUIMB B TOIKaXx.
Oco0eHHOCTH rOpeHus Ha MOBEPXHOCTH TBEPIOTO TOILIMBA. BHyTpeHHee pearupoBaHue yriaepoaHon
gacTtulbl. CXeMbl LIUPKYJIALHUY Fa30B BOKPYT FOPSIIEH YaCTULIBI.

3.4 TemaTnka ceMHHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 16. Onpenenenne TEMIOTH CrOPaHUs TOILIUBA.

MeTtob1 onpe/iesieHns TEIIOThl CrOPaHUsl TOTUIMBA.

Tema 17. Onpenenenue Biaru TOIJIMBA.

Omnpenenenue conep:kaHus BiIard B Oypax M KaMEHHBIX YIJIAX, aHTPAIUTe U TOPIOYHX
CJIaHI[aX METOJIOM CYHIKW. MeToj BeIcymmBaHus npoOsl mpu Temmeparype 105—-110°C (ocnoBHOU
MeTo). MeTon BeIcymnBaHus mpoOs! ipu Temiiepatype 140+5°C (yckopennsbiit meton). O6paboTka
pE3yJIbTaTOB OIBITA.

Tema 18. Onpenenenue BbIXoa JIETYUYUX BEIIECTB TOILJIMBA.

CymHocth MeTonoB. Ammapatypa. Ilpurorosnenue mupoObl. IlpoBeneHue uCHBITaHUS.
KonTposns 3a remmneparypoii B mydenbHbix neuax. [lonroroska k ucneiranuto. OnpeaeneHue BbIXo1a
JeTy4nX BEIIECTB B KAMEHHBIX YIIIAX U KoKcax. Ompenenenne BbIX0/1a JETYYHX BEIIECTB B OYpbhIX
yrasx (anbTepHaTuBHBIE MeTOAbl). OmnpeneneHUe U3 HABECKHM B BHJE MOPOIIKA B ABYX Ieyax.
Onpenenenne n3 OPUKETUPOBAHHON HABECKH B OAHOM MeuH. XapaKTepPUCTUKA HEJIETYy4Yero OCTaTKa.
OO6paboTka pe3ynbTaToB.

Tema 19. Onpenenenne 301bHOCTH TBEPAOTO0 MUHEPATILHOTO TOILIHBA.

OcHoBHbIe TeopeTudeckue noyoxkenus. CymHocTh MeTona. Ammaparypa. [IpuroroBienue

Hp06I)I. HpOBGI{GHI/Ie HUCIIBITAHUS. MGTOII OIpeaACICHUA 30JIbHOCTU TBEPAOIO TOIIMBA C MCIJICHHBIM
030JIcHHEM (apOUTpakHBI MeTOx). MeToJ omnpeAeNeHus 30JbHOCTH TBEPAOTO TOIUTUBA C
YCKOpPEHHBIM 030JieHneM. O0paboTka pe3yabTaToB.

Tema 20. 3agaun.

Ilepecuer 35eMEHTHOTO cOocTaBa TOIUIUB C OJHOM Macchl Ha Apyryto. OmnpeneneHue TerioThl
cropanus. OmnpeiereHre KOHLIEHTPALUY T'a30B B IPOJIyKTaX FOPEHUs

Tema 21. Onpenenenne CBOUCTB ra3000pa3HOro TOIJIMBA.

OcHoBHble pacu€THble popmydsl. [Tpumep.

4. YueOHO-MeTOoAM4YeCKOe U MHPOPMALITMOHHOE o0ecriedyeHne

4.1 HopmatuBHble JokyMeHTHI 1 'OCThI

1. I'OCT P 59248-2020 Yrnu Oypele, KaMEHHbIE, aHTpPALUT, TOPIOYHE CIIAHLBI U
yroJjibHble OpHKeThl. MeTob! 0TO0pa U MOATOTOBKH NMPOO [Tt 1a00paTOPHBIX UCTIBITAHUI

2. 'OCT P 59258-2020 Yriu Oypble, KaMEHHbIE U aHTpalUT. MeToxa orpeneaeHus
TUTPOCKONMYECKON BIIaru

3. I'OCT P 56886-2016 TomnmuBo apeBecHoe. OmpezeneHue BiIarud CTaHJAPTHBIM
METOJIOM

4. I'OCT P 56888-2016 TorumBo npeBecHoe. OnpeneneHne 30JbHOCTH CTaHIaPTHBIM
METOJIOM

3. I'OCT P 56887-2016 TommBo npeecHoe. OnpeaeneHue BbIX01a JETyYnX BEIIECTB

CTaHJapTHBIM METOJIOM
6. 'OCT 33503-2015 (ISO 11722:2013, ISO 5068-2:2007) TomnmBO TBEpaOE
MUHepanbHOe. MeTOo/Ibl OTpe/IeNieH s BJIard B aHAIUTUYECKOM Mpooe
7. I'OCT 27313-2015 TomnmuBo TBepmoe MuHepaidbHOoe. O003HaUeHHWE TMOKa3aTeei
KauecTBa U (pOpMyIIBl IepecyeTa pe3yIbTaTOB aHaIN3a Ha Pa3IUYHbIE COCTOSIHUS TOTINBA



8. I'OCT 17070-2014 Yrau. TepMuHsbl u onpeaeneHus

9. I'OCT 32975.2-2014 (EH 14774-2:2009) buotommmBo TBepaoe. OmnpenencHue
coJiep>kaHus Biaru BeicymuBanueM. Yacte 2. O0mias Binara. Y CKOpEHHBIH METOT

10. I'OCT 32975.2-2014 (EH 14774-3:2009) buotommmBo TBepaoe. OmnpenencHue
cojiepaHus Biaru BeicymuBanuem. Yacts 3. Biara ananutudeckas

1. I'OCT 147-2013 (ISO 1928:2009) TonnuBo TBepaoe MuHEpanibHOe. OnpenencHue
BBICIICH TETJIOTHI CTOPAHUS M pACUET HU3IIEH TEIUIOThI CTOPAHUS

12. I'OCT 25543-2013 VYrmu Oypble, KaMeHHble, aHTpanuT. Kiaccudukanus 1o
FEHETUYECKUM U TEXHOJIOTHUYECKUM IapaMeTpam

13. I'OCT P 55660-2013 TommuBo TBepaoe MuHepaidbHOe. OmnpenesneHue BbIXoAa
JETY4YUX BEIIECTB

14. I'OCT P 55661-2013 (MCO 1171:2010) TommuBo TBepaoe MHUHEPAIbHOE.
OrnpezerieHne 30JbHOCTH

15. I'OCT P 54186-2010 (EH 14774-1:2009) buoromnuBo TBepaoe. OmpenencHue
coJiep>kaHus Biaru BeicymuBanueM. Yacte 1. O6mas Bnara. CTaHIapTHBIA METOT

16. ['OCT 11014-2001 I'pynma A19. Yrau Oypble, KAMEHHbIE, aHTPAIIUT U TOPIOYHE
CJaHIIbL. Y CKOPEHHBIE METO/IbI ONIPECIICHHS] BIaru

17. T'OCT 23083-78 I'pynna JI39 Kokc kaMEHHOYTOJIbHBIN, TIEK

4.2 OcHoBHas iMTeparypa
1. Mynn, B. A. Tlopenue u rasudukainus OpraHUYecKUX TOILIMB: yded. mocodue /

B.A. Myn, E.1O. ITamok. — ExarepunOypr: M3a-Bo Ypai. ya-Ta, 2019. — 148 ¢. ISBN 978-5-7996-
2635-8

2. benoycos B.H., Cmopoaun C.H., CmupnoBa O.C. TomnuBo u teopust ropenus. Y.1.
Tommuso: yue0. mocodue / CIIBI'TYPIL. — CII6., 2011. — 84 c.
3. bopoBckmit A.B. TormmuBo u mporieccel ropeHus. Kparkwii Kypc nexkuuid. Yueo.

ITocooue / MI'TA um. A .H. Koceiruna — M, 1997 — 112 c.

4.3  JlonmoJHHUTEJbHAs JIUTEpaTypa

1. CkadteiMoB H.A. OcHoBBI razocHabxeHus: yueb. mocobue / Henpa — Jlenunrpan,
1975 -343 c.
2. Konmakosa H.B. K615 I"azocHabxenue: yueO. nocobue /

H.B. Konmakoga, A.C. Konmakos; [Hayu. pen. H. I1. llupsieBa]; M-Bo oOpa3zoBanust u Hayku Poc.
®eneparun, Ypai. ¢peaep. yH-T. — EkarepunOypr: U3a-so Ypai. yn-ta, 2014. — 200 c. ISBN 978-5-
7996-1185-9

3. Muxannosckuii B.I1. PacyeTsl ropeHus TOIIMBA, TEMIIEPATYPHBIX I1OJIEH U TEMIOBBIX
YCTAaHOBOK TEXHOJIOTMH OETOHHBIX M J>KEJIe300€TOHHBIX u3Ienuii: ydeOHoe mocobue / B.IL
MuxaijaoBCKHUH, O.H. MaprembsiHOBa,
B.B. Vmako; mox pen. B.II. Muxaitnosckoro. — Owmck: CubAU, 2011. -
262 c.

4.4 DueKkTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl
[IpoBenenue 3aHATUHN U aTTECTalMil BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM

CUCTeMBl JUCTaHIMOHHOTO o0yueHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Hassanue D0P
TonnuBo u Teopusi TOpeHUs https://online.mospolytech.ru/local/crw/course.php?id=7658



https://online.mospolytech.ru/local/crw/course.php?id=7658
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Pazpaborannbiit DOP BKII0UaIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.

[Topsimox mpoBeneHUsT pabOT B AMCTAHIIMOHHOM (hopmare yCTaHABIMBAETCS OTACIbHBIMH
PactopsLKEHHUSIMU TIPOPEKTOPA 1Mo y4eOHOH paboTe M/WiIu EHTPOM y4eOHO-METOIMYECKON PabOTHI.

Kaxnpiii  cTyaeHT oOecredeH WHIWBHUIYalbHBIM HEOTPAHWYEHHBIM  JOCTYIIOM K

3JIEKTPOHHBIM OnbIHoTeKaM yHuBepeuTeta (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchbllKa Ha DJIEKTPOHHYIO OMOJIHUOTEKY:
https://online.mospolytech.ru/course/view.php?1d=7621&section=1

HuTepHEeT-pecypcehl:
http://docs.cntd.ru

4.5

JInnensnonHoe u  cBOOOJHO  pacHpoCTpaHsieMoe  NPOrpaMMHOe

o0ecreuenue

4.6

MoiitOduc — poccuiickas KOMIaHUA-Pa3pabOTUMK 0€30MaCHBIX O(UCHBIX PEIICHUN NS
oOmieHuss M COBMeCTHOW paboTel ¢ pgokymeHtamu (AnbrepHatmBa MS  Office)
https://myoffice.ru/

[Mnarpopma nanoCAD — 5310 poccuiickas 1ardpopma UIsi MPOSKTUPOBAHHUA U
MOJIeTTMpPOBaHUS 00BEKTOB pa3nuuHoOi crnoxkHocTu. [loanepxkka ¢popmatoB *.dwg u IFC
nenaer ee omMUHbIM pemenneMm s coBmenieHus CAIIP- u BIM-texnonorwii.
OyHKIMOHAT TIaT(GOPMBI MOXKET OBITh PACIIUPEH C MOMOIIBIO CHEIHANBHBIX MOIYJICH
https://www.nanocad.ru/support/education/

Cucrema TPEXMEPHOIO MOJEIUPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

VALTEC.PRG.3.1.3. [Iporpamma 7151 TEMJIOTEXHUYECKUX U TUIPABIMYECKUX PACUETOB
https://valtec.ru/document/calculate/

Omnnaitn pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

CoBpeMeHHbIe npodeccHOHANBHBIE 0a3bl JAHHBIX U MH(OPMaIMOHHbIE

CIIPaBOYHBIC CUCTEMBI

A

Poccuiickas HanmonanbHast OubnnoTexa http://www.nlr.ru

ObC «YHuBepcuterckas 6ubnuoreka onnaitn» https://biblioclub.ru/index.php

Hayunas snexkrponnast Oubnuotexa http://www.elibrary.ru

Poccuiickas rocynapcrBennas 6ubmanoreka http://www.rsl.ru

O6pazosatenbHas miatdopma FOPAWT http://www.urait.ru

«TexakenepT» — clipaBoYHas CHCTEMa, MPEJOCTaBIAIONAs HOPMAaTHBHO-TEXHUUECKYIO,
HOPMaTHUBHO-TIPaBOBYI0 HH(oOpManuio https://Texskcnepr.caift/

HIT «ABOK» — mnOMOLIHMK UWH)XEHepa [0 OTOIUICHHIO, BEHTWIALUH,
KOHJWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUI0 WU CTPOUTEIBHOW TerIopU3NKe
https://www.abok.ru/

E-IOCBE — DOnexktpoHHbIi 3kojor. HesaBucumas wuHpOpMaUs O POCCUHCKUX
opraHuzanusax, ©0a3a HOPMAaTHBHBIX JIOKYMEHTOB M 3aKOHOJATEIIbHBIX AaKTOB
https://e-ecolog.ru/

Wnxenepnas cantexuuka VALTEC (karanor mnpoaykuuM W HOpPMAaTHUBHas
nokyMmeHTanus) https://valtec.ru/



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://docs.cntd.ru/
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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5. MarepuajJbHO-TEXHUYECKOE O0ecreyeHue

JIns mpoBeneHHs JIEKIMOHHBIX 3aHATUH  HCHOJB3YIOTCS  AyJUTOPHH, OCHAICHHBIC
KOMITBIOTEpaMHU, WHTEPAKTUBHBIMH JIOCKaMH, MYJbTUMEIMHHBIMH TPOEKTOPAMHU U SKPAHAMH:
AB2404, AB2415 u ayautopun obmero ¢ouzaa. s mpoBeaeHUs CEMHUHAPCKUX U TaOOpaTOPHBIX
pabot ucnonsiyrorces ayauropun: AB2406, AB1101 u aynqutopun xoprnyca YPBAH. TEXHOI'PA /]
MuHOBanmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpam, KOTOpbIi pacioiiokKeH Ha TEPPUTOPUN
B/IHX.

6. MeToauveckue peKOMeHIAINH

6.1 MeToauueckne peKOMEHJANUM ISl TPeENoAABaTe/]si MO0 OPraHU3alMU
00y4eHust

6.1.1 IlpemomaBaresnb OpraHu3yeT MpernojaBaHUE JUCLUIUIMHBI B COOTBETCTBUH C
TpeOoBanusiMu «llonmoxkenuss 00 opraHuzanuu o00pa3oBaTeIbHOro mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSTUM IpenoAaBaTeb JOBOAUT J0O CBEAEHHUS CTYJIEHTOB COJEp)KaHUE
paboueit mporpammsl qucuuruiHbl (PTIT).

6.1.3 IlpenogaBaTtens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHIBI U (POPMBI MIPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOIO OOyYeHUs M CHCTEMbI
nuctaHiMoHHoro ooydyenust ynusepcurera (CO Mockosckoro Ilonurexa);

— BUJBI, COAECpKAHUE U MOPSAIAOK IPOBEIEHUS TEKYILIEro KOHTPOJII YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— @Qopmy, copepxaHMe M TOPAJOK MPOBEACHHUS IPOMEXKYTOUHOH arTecraluud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb TOBOJUT J10 CBEICHHS CTYI€HTOB I'pa MK BHIMOIHEHUS y4eOHBIX padoT,

npeaycMmorperHsix PI1/I.

6.1.5 IIpenongaBarens peKOMEHIYET CTYJ€HTaM OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MPeAOCTABIAET MEPe]] MPOMEKYTOUHON aTTeCTaluel (9K3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKIIMOHHBIE U MPAKTUYECKUE (CEMUHApPCKHE)
3aHATHUS, COMVIACYIOT TEMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOObI MCHOJB30BATH E€IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX MMOHSATHI JIUCHUIUIMHBIL.

6.1.8 Ilpu nNOArOTOBKE K CEMHUHApCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
IpenojaBaTeNto HeoOXOAMMO YTOYHMTH IUIaH UX MmpoBeaeHus, corimacHo PIIJ[, mpomymats
(GOpMYIMPOBKH U coziepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCS C
MEpPEYHEM BOIIPOCOB MO TEME CEMHUHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CJIOBE PACKPBITh MPAKTHUYECKYIO 3HAYMMOCTb TEMbI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBENEHUS, BpeMsi Ha 00CYXKJIEeHUE Ka)XI0Tro
yuebHoro Bompoca. Mcmonb3oBaTh (pOHTANbHBIM ONPOC /AaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3aKim0uMTENBHON YacTH CEMHHAPCKOTO 3aHATHSI CIEAYET MOJABECTU UTOTHU: J1aTh OLIEHKY
BBICTYIUICHUH Ka)KI0T0 CTYJI€HTa U y4eOHOM TPYIIIbI B IEJIOM. PaCKpBITh MONT0XKUTENbHbBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMHHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYJIEHTOB. BrinaTh
3aJJaHus JJIs1 CAMOCTOSITENIbHOM pabOThI IO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

6.1.9 LlenecooOpa3Ho B X0€ 3alUTHl pedepaTos, 1aOOPaTOPHBIX pabOT, KYPCOBBIX PaboOT U
IIPOEKTOB 33/1aBaTh BBICTYHAIOIIMM U ayJWTOPUHU JOTMOJIHUTEIbHBIE M YTOUHSIOIINE BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3UIHIA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.
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Bo3MosxHO mTpoBeieHNE 3aHATUI U aTTECTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBbI TUCcTaHIMOHHOTrO 00yueHus yausepcuteta (CI1O Mockorckoro [TonuTexa).

6.1.10 TIlopsmok mnpoBeneHHss pabdOT B IUCTAHIMOHHOM (OpMaTe YyCTAaHABIMBACTCS
OTJEJIbHBIMU PAaclOpPsHKEHUAMU IPOpPEeKTOopa Mo ydeOHOH padoTe W/WiIM LEHTpOM Yy4eOHO-
METOIUYECKON PabOTHI.

6.2 MeTounquRne YKazaHus 1Jisd oﬁyqamumxca 10 OCBOCHHUIO JTUCHUILINHBI

6.2.1 CtyaeHTy HEOOXOIUMO COCTaBUTh I ceOsi TpadUK BBIOJHEHUs YYeOHBIX padoT,
npenycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMBIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu mpoBeneHUU 3aHATHH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHOW aTTECTALUU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMALMOHHON 00pa3oBaTeNbHOM Ccpelbl IHUCTAaHI[MOHHOTO
obpazoBanust yuusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOIO
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYIUTH CHUTYallMI0 C MpernojaBaTesieM
JUCLUIUINHBI.

6.2.3 K npomexxyTouHOM aTTecTalii AOMYCKAIOTCS TOJIbKO 00y4Yarolinecs, BHIMOIHUBIINE
BCE BH/JIBI yUeOHOI paboThl, MpeayCMOTpEeHHbIE pabouei mporpammoit nuctmrmnas (PI1IT).

7. DoH/I OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHs

KonTponp ycmeBaeMocTM M KadecTBa IOJATOTOBKM IIPOBOJUTCS B COOTBETCTBUE C
TpeboBanusiMu «IlomokeHust 00 opraHuzanMu 00pa30BaTENBLHOrO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETEY.

JUI KOHTpOJISI yCIIEBAEMOCTH M KaueCTBa OCBOCHMSI JUCLUIUIMHBI HACTOALLEH MPOrpaMMoOn
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:

—  KOHTPOJIb TEKYIIEH yCIIeBAEMOCTH (TEKYIINHA KOHTPOJIb);

—  TPOMEXYTOYHas aTTecTalusl.

B mpouiecce o0yueHus: UCHOIB3YIOTCS CIEAYIOLIUE OLIEHOYHbIE (POPMBI CAMOCTOSTEIHHOM
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalu:

— 0o0cCyXJeHHe BOIIPOCOB MO U3YYEHHBIM TEMaM;

— cobecenoBanue / yCTHBIHN OIPOC;

—  pa3HOYpOBHEBBIE 3a/1a4H;

—  KOHTPOJIbHBIE paboThI;

— TOJArOTOBKAa K TECTUPOBAHUIO U TECTUPOBAHUE;

—  3aufrT.

7.2 IIxkana u KpUTEPHH OLCHUBAHMS Pe3yIbTATOB 00y4YeHUS

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMUHbIX 3Tanax ux GopMUpPOBaHUS SIBIISIETCS
JOCTH>KEHUE 00YYaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUeHHs 110 TUCIUIUIMHE (MOJIYIIIO).

[IIxansl OLIECHUBAHHUS PE3yIBTATOB IPOMEXYTOYHOM ATTECTALIMM U UX ONHMCAHUE:

dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.
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[IpomesxyTouHas arrectanus oOydaromuxcs B (popMe 3auera MPOBOIAUTCS MO pe3yibTaTam
BBITMIOJTHEHHS] BCEX BUAOB Y4eOHOIl paOoThl, MPEeryCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JUCLUILINHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemectpa. OIeHKa CTeNeHH MOCTHKEHHS OOYy4YaloUMMUCS IUIAHUPYEMBIX DPE3yJIbTaToOB
o0ydeHHs MO JUCUMILIMHE (MOAYJII0) IPOBOAUTCA IPENOJABaTENIEM, BEIYIIUM 3aHiITHS IO
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCIepTHOM olleHKU. [1o uToram npomexyTouyHO! aTTecTallu 1o
JUCHUTUTMHE (MOJYJII0) BBICTABIISIETCS OLICHKA «3aYTEHO» WM «HE 3auTeHo». HeobxomumbiM
YCIIOBUEM IMPOXOXKICHHS MPOMEKYTOUHOM aTTecTalluu SBIIETCS BBIOJIHEHHWE BCEX BHUJIIOB paloT,
PElyCMOTPEHHBIX JTaHHOU paboueil mporpaMMoii 1Mo TUCHUTUTHHE « TOIIMBO U TEOPHS TOPEHUS.

Ha naty npoBeneHust IpOMEXyTOYHOM aTTECTallMU CTYACHTBI JOJIKHBI BHIITOJIHUTH BCE BUIbI
y4eOHOI paboThl, MPEAYCMOTPEHHBIE paboueii mporpaMMoi 1Mo AucuUILnHe « TOrMBO U Teopus
TOpEeHUs», a UMEHHO MOATOTOBUTH pedeparsl 1 W 2, chenaTh MO HUM JIOKJIabl, BBIIOIHUTH 1
KOHTPOJIbHYIO paboTy, MPOMEXYTOUHbIM M wuToroBbiii Tecthl (cucrema CAO 3O0P). Eciu He
BBITNIOJTHEHBI HEOOXOAMMBIE YCIOBHSL, CTYICHTHI MOJIy4alOT «HE 3a4TEHOY.

[Ixana oueHuBaHus ISl 3a4eTa:

[Ixamna Omnucanue
OLICHUBAHUA

BrimonHensl Bce BUABI yueOHOM padothl, npeaycmorpernusie PIIJ[. CtyneHt
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HAaBBIKOB IIPUBEACHHBIM B
TabauIax nokasaresei, onepupyer NpHOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMU,
3auTeHo HaBbIKAMH, IIPUMEHSET UX B CUTYalMAX MOBBIIIEHHOM Ci0XKHOCTH. [Ipn 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAUUTEIbHBIE OIINOKH, HETOUHOCTH, 3aTPYyAHEHUS
IIpY AQHAIMUTHYECKUX ONEPALMAX, NEPEHOCE 3HAHMKW M YMEHHMI HAa HOBBIE,
HECTaHIapPTHBIC CUTYaLUH.

He Bpimonnen onuH unu Ooisiee BUAOB Y4eOHOH pabOThl, MPEIyCMOTPEHHBIX
PIIJI. CryneHT neMOHCTpUPYET HEIOJHOE COOTBETCTBUE 3HAHUN, YMEHMIA,
HAaBbIKOB [TPUBE/ICHHBIM B Ta0JINIIaX [TOKAa3aTeNlel, JOMyCKaloTCs 3HaUUTEIbHbIE
OLIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHUN, YMEHMH, HaBBIKOB IO DIy
IIOKa3aTeNe, CTYACHT HWCIBITBIBACT 3HAYUTEIbHBIE 3aTPyJHEHUS IIPU
ONIEPUPOBAHUHU 3HAHUSAMU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIC CUTYALIUH.

He 3auteno

7.3  OueHo4HbIe cpeacTBA

7.3.1. Texymuii KOHTPOJIb
JInst mpoBeIeHHsT TEKYIEr0 KOHTPOJIS PUMEHSIOTCS CIISTYIOIHE (POPMBI:
— 00CyXJIeHHE BOIIPOCOB MO U3yYCHHBIM TEMaM;
— co0eceoBaHue / YCTHBIH 0OMpoc;
— KOHTpOJIbHBIE PalbOTHI;
—  TECTHI.

7.3.2. [IpomexxyTouHasi aTTecTarus

[TpomexxyTouHas aTTecTaiusi IpoOBOIUTCS Ha 4 cemecTpe 00yueHus B popMe 3adera.

[Ipu npoBeneHNM IPOMEKYTOUHOM aTTECTALMU BO3MOXKHO ITOJTy4YEHHE OLIEHKH «aBTOMAaTOM».

Jlj1s TOro 4TOOBI MOJIYYUTh «aBTOMAT», HEOOXOAUMO BBITIOJHUTH MOJIHBIA CIHCOK yCIOBHA,

03BYUYEHHBIX MIPENO/IaBaTENIEM U BBIIOIHUTH BCE 3aJiaHusd, npeaycMmorpennsie PI1JI, a umMenHo:

— CBOEBpPEMEHHas cJlaya Ha IIOJIOKHUTEIbHYI0 OLEHKY BCEX BHJOB CaMOCTOSITEILHON
pabotsl, B ToM uncie u B cucteme C/IO Mockosckoro [Tonurexa;

— aKTUBHOCTb Ha 3aHATUAX ("MO3roBOil mITypM'", ONpoC, KOJUIOKBUYM WM JPYrod BUI
YCTHOTO OIpoca);
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— moceniaeMocTh (He MeHee 70% ToceIeHns ay TMTOPHBIX M OHJIAH 3aHSITHI ).

3auet mpoBOIUTCS MO OuieTaM B popMe yCTHOTo codeceioBanus. buneTsl popmupyorces u3
KOHTPOJIbHBIX BOIIPOCOB K JICKIIHSM U MPAKTUYECKUM 3aHSATHIM.

PersiameHT npoBeieHus 3a4era:

1. B Guier BkitouaeTcst 3 Bonpoca U3 pa3HbIX TeM JUCHUILTHHBL.

2. [lepedenpb BOIPOCOB COOTBETCTBYET T€MaM, U3yUYE€HHBIM Ha JIEKIIMOHHBIX U MPAKTHUECKUX
3aHATUSIX.

3. Bpems Ha moAroToBKY OTBETOB — 110 15 MMH, ycTHOE cobeceoBanue — 10 10 MUHYT.

4. TlpoBeneHue aTTeCTallud C UCIHOJIB30BAaHUEM CPEICTB DJIEKTPOHHOTO OOydYeHUs u
JMICTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BBIMOIHAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yauBepcurete "llopsakoM mpoBeAeHUsS MPOMEKYTOYHOM aTTeCTal[il C UCIOJIb30BaHUEM CPENICTB
3IIEKTPOHHOT'O O0YYEHHS U TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA"

dopma, npeaycMOTpeHHas Y4eOHbIM IUTaHOM — 3adeT. [IpomexyTounas aTrecranus
NPOBOJUTCS B CPOKH, YCTAHOBJICHHBIC YTBEP)KICHHBIM paclMCaHUEM 3a4ETHO-3K3aMEHAIIMOHHOU
ceccud. J{o naTel mpoBeneHUs MPOMEKYTOYHON aTTeCTallUU CTYIEHT JOKEH BBIIIOJHUTH BCE BUIBI
CaMOCTOSITCIILHOM pabOTHI, MPEAyCMOTPEHHBIC HACTOAIICH paboyeil mporpaMMol JUCITUIUIMHBL.
[Tepeuens 00s3aTeNBHBIX paOOT U OopMa OTYETHOCTH 110 HUM MPEACTABICHBI B TAOIHIIE:

Bun paGotsl dopma OTYETHOCTH U TEKYIIET0 KOHTPOJIS
OTBeThl Ha KOHTPOJBHBIE BONPOCHI B MHUCHMEHHOM
BUJIE, pUKperieHHbIe B cucteme CJ{O MockoBckoro

KoHcnekTs! nekiuii (TOAbKO AJis
CTYJIEHTOB O4HOI (popMBbI 0OyUEHNUS).

Ilonurexa.
KOHCIIEKTBI METOIOB OTIPECIICHHS ITucbMEeHHBIE KOHCIIEKTHI C OTMETKOM ITPEro1aBaTeis
OCHOBHBIX XapAaKTEPUCTHUK TOILJIMBA «3aureHoy». Temsr 16, 17, 18, 19.
(TONBKO ISl CTYACHTOB OYHOU (hOPMBI
o0y4eHus).
KontponbHas pabora, BBLIIOJIHEHHAS Ha

CamocTosTenbHast KOHTPOJIbHAs paboTa.
MI0JIOKUTEIBHYIO OLIEHKY.

[Ipoiinennsle B cucreme CJO MockoBckoro
[TonuTexa TECThI Ha MOJOKHUTEIBHYIO OLICHKY.

IIpoMeKyTOUHBII U UTOTOBBIA TECTHI.

Eciu He BhINOJHEH OJHUH HWIN Ooiee BUI0B yqe6H0171 pa6OTH, YKa3aHHBIX B Ta6J'II/II_[e,
npenoaaBarCyib MUMCCT IMPAaBO  BBICTABUTH HCYAOBJIICTBOPUTCIBHYIO OLCHKY II0 HUTOraM
HpOMe)KYTOqHOﬁ aTTcCTalluu.

IIpuMepHbIE€ BONIPOCHI K 324€TYy.

Knaccudukanus sHepreTHuecKoro TorimBa.

KavecTBeHHbIH cocTaB HEDTH.

KaugecTBeHHBIN COCTaB IPUPOIHOTO ras3a.

B yeMm pa3Huiia M1y KaMEHHBIMU U OypbIMHU YTIISIMHU.

OcHOBHBIE XapaKTEPUCTUKH PA3TUYHBIX BUJIOB SHEPT€TUYECKUX TOTLIUB.
JlonosHUTENbHbBIE XapaKTEPUCTHKU OypBIX YIJIeH.

JlonomHUTENbHBIE XapaKTEPUCTUKH KAMEHHBIX YIJICH.
JlonoHUTEIBHBIE XaPAKTEPUCTUKHA Ma3yTa.

JlonomHUTENBHBIE XapaKTEPUCTUKH PUPOIHBIX Ta30B.

TexHudeckue CBOMCTBA KUIKOIO TOIUIMBA.

OCHOBHBIE 3JIEMEHTHI, BXOAIINE B COCTaB TOIUIMBA.

Pabouas, cyxas, roproyast 1 OpraHndeckas Macchl TOIUIMBA.
AHanmuTrueckas mpoda TOTIHBA.

IIepecd€Tr 271€EMEHTHOIO COCTaBa TOILIMBA C OJHOUW MACCHI Ha APYTYIO.
IlepBruHBIE, BTOPUYHBIE U TPETUYHBIE MUHEPATIbHBIE TPUMECH.

O NN W=

—_ = = = = = \©
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16.
17.

TOILJINBA.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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CBolicTBa MUHEPAJIBHBIX IPUMECEH.
[TpeoOpa3oBanusi, NPOUCXOAIINE B MUHEPAIBHBIX MIPUMECSIX B MPOLECCE TOPEHMS

bannact romnusa.

UTto Ha3bIBAIOT 1IJIAKOM?

TemnepaTypsl, XapaKTepU3yIOIIUE MIaBKOCTh 30JIbl.

['urpockonuyeckast BIaXXHOCTh TOILIMBA.

UYTo Ha3bIBaIOT KOKCOBBIM OCTaTKOM?

Tennora cropaHus TOIUIMBA.

TemoTta napoodpazoBaHus IpHU CrOpaHUH TOIUIKBA.

Omnpenenenue TEMIOTHI CropaHus pabodeil MacChl TOTIIIMBA.

Omnupudeckast popmya s OnpeieieHus! TeIIOThl CropaHus TBEPOTo TOILUIHUBA.
IIonsiTHE YCIIOBHOIO TOILUIMBA.

[TpuBeneHHbIe XapaKTEPUCTUKU TOILIMBA.

OmnpeneneHne TEOPETUUECKUX KOJIMUYECTB BO3AyXa U KMCIOPO/a.

Omnpenenenne korhduireHTa n30bITKAa BO3yXa.

OnpeneneHne KOJIMYecTBa YXOAIINX I'a30B.

CyIIHOCTh Ta30BOT0 aHAU3A.

Kucnoposanasi, a30THast 1 KUCIOPOIHO-a30THAST (DOPMYJIBI.

VYpaBuenue cBs3u Oz u ROz

["a30BbIil aHAIU3 B YCIOBHAX HEMOJIHOTO CTOPAHUS yTiIepoaa.

Omnpenenenue cocTaBa yXoAsIIUX ra3oB U K03 QuirenTa n30piTka Bo3ayxa mo 1ByM

KOMIIOHCHTaM.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

3aK0H COXpaHEHUS SHEPTHH.

banaunc Ternia B maporeHeparope.

OnpeneneHre BHOCUMOW MOIIHOCTH.

OrnpezesieHne mojae3HoN MOIIHOCTH.

OrnpeesieHne MOITHOCTH MOTEPb.

K.n.a. maporeneparopa.

VYcnoBHas cxema naporeHeparopa.

TepMoanHaMUUECKHUE BETUYHUHBI.

IToHsTHE MACATHLHOIO rasa.

Omnpenenenne cBOOOAHON IHEPTUH UJI€ATBHOIO Ta3a.
KBantomexanunueckoe pacnpeznenenue ['nooea.

YpaBHEHHE COCTOSTHUS UCATHHOTO Ta3a.
TepMmoanHamuyeckue GyHKIIMH UICATBHOTO Ta3a.
OrnpezenieHne TeT0eMKOCTEN AJIs UJ1eaIbHOTO Ta3a.
Anuabara Ilyaccona.

Cwmbicn TeruioBor Teopemsl [ nb0ca.
N306apHO-U30TepPMHUUECKHE MTPOLIECCHI.

TepmonnHaMuueckasi CUCTEMA C IEPEMEHHBIM YHCIIOM YaCTHII.
XUMHWYECKUH ITOTEHIIHAII.

3aBHUCHMOCThH TEPMOJIMHAMUYECKOTO MOTEHIMANIA OT XMMHUYECKOTO TTOTEHIHAIA.
XUMHYeCKN OTeHINal NASaTLHOTO ras3a.

3aKOH MOCTOSIHCTBAa XMMUYECKOTO MOTEHIMAA B TETIOM30JIMPOBAHHOM cUCTEME B

YCIIOBHSIX PAaBHOBECHSI.

59.
60.
61.
62.
63.

Onucanne XUMUYECKUX PEaKLUi.

B dem 3akntouaercs ycioBHE XMMUYECKOTO PaBHOBECHS?
OcCHOBHEIE TIOHATHS Ta30BOM JUHAMHKH.

DyHKIMY COCTOSTHUA ra3a B ra30BOM JUHAMUKE.

3aKOH COXpaHEHMsI MACChl B Ta30BOM TUHAMUKE.
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64.  HHTerpaibHas 3amuch 3aKOHA COXPAHEHUS MAaCChl B TA30BOU JMHAMUKE JIJIS
KOHEYHOTro 00beMa.

65.  3aKkoH JBM)KEHUS B ra30BOW AMHAMUKE (ypaBHEHHE Diijepa).

66. JlarpanskeBasi poOM3BOIHASL.

67.  3aKOH COXPaHEHUs SHEPrUH B Ia30BOM JUHAMUKE.

68. VYpaBHEHUS] XUMUUECKOW KHHETUKH B IBUKYILIEMCS Ta3e.

69.  DneMeHTapHbIE XUMHUECKUE PEAKIUH.

70. XUMHUYECKHE TTPOLIECCHI.

71. Oxkucnenue Boopo/a.

72. ['openue okucu yraepona.

73. MenneHHoe ropeHUe U IETOHALMS Fa30BbIX CETEH.

74.  3aBUCHUMOCTbH TEIUIOBBIJECIICHUS U TEIJIONOTEPh OT TEMIIEPaTyphI.

75. MuHnManbHas TeMieparypa caMOBOCILUIAMEHEHUS.

76. HecranmonapHoe caMOBOCIITIaMEHEHHE.

77.  3aBUCUMOCTH TEMIIEpaTypbl OT BPEMEHM IpPU HECTALMIOHAPHOM BOCIIAMEHEHUHU U
JETOHAIIUU.

78.  CrnocoObl CKMTaHMsI Fa30B.

79.  OcobeHHOCTH TaMUHAPHOTO CKUTAHUS Ta3a.

80.  PammanbHOe pacnpeseneHue JaMHHAPHOTO MOTOKa B TpyOe.

81.  OcobOeHHOCTH TypOYJIEHTHOTO CXKUTAaHUS OIHOPOJHOM Ta30BOM cMecH B ropsueit
aTMocdepe.

82.  Ocobennocty nudy3HOro ropeHus ra3oB ¢ pa3aesibHOM MoJauei.

83. Coxuranue *HuIKUX TOIUIUB C IUIOCKOM MOBEPXHOCTH.

&4. ["openue kamim xKuaKoro TOrIMBa.

85.  OcHOBHBIE TIPOIIECCHI, MPOTEKAIOIIME IPU CHKUTAHUM TBUICYTOJbHBIX TOIUJIMB B
TOTKAaX.

86.  OCOOEHHOCTH ropeHus Ha MOBEPXHOCTH TBEPAOIO TOILIUBA.

87.  Kaxymiasicst CKOpoCTh pacxo/I0BaHUsI KUCIOPOa.

88.  PearmpoBanue kucinopoja ¢ yrolbHON YacTHIICH.

89.  BHyTpeHHee pearnpoBaHuE yriaepOJHON YaCTUIIBI.

90.  CkopocTb BHYTPEHHETO pearupoBaHus KUCIOPOIa.

91.  Iupkynsius ra3oB MU MalbIX CKOPOCTSAX OOTEKaHUSI.

92.  llupKynsus ra3oB MPHU BHICOKMX CKOPOCTSIX OOTEKaHMUSL.
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