[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

JloKHOCTb: AMpeKTop AM%WQW?@T@&”%K@KH U BBICIHIEI'O OBPABOBAHUS

[lata nognucanus: 26.0

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: POCCI/II‘/'ICKOI‘/'I (I)EI[EPAHI/II/I
8db180d1a310 2l A pANE A0 TORY TapcTBEHHOE |0 IKETHOE 00PA30BATENBHOE YUPEKICHHE

_ BBICILETO 00pa3oBaHus
«MOCKOBCKHNU MNOJIMTEXHUYECKNN YHUBEPCUTET»

YTBEPX/IAIO

5%, Jlekan ¢akynabrera
CHOORHH 1 OMOTEXHOJIOIHH

/ C.B. benykos /

2018 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

«KOHCprKHHOHHBIe MaTEpHAJIbl 1 TEXHOJOTIUA MAIIIKMHOCTPOCHU S

Harnpasnenue 18.05.01 — «Xumuueckas TEXHOJIOTHSI IHEPTOHACHIIIEHHBIX
MATEPHAJIOB M U3eJTUI»

OO0pa3oBaTesbHas IPOrpaMMa «ABTOMATH3HPOBAHHOE NMPOU3BOICTBO
XUMHYECKUX NpeanpusaTuii»

KBamudukanus (cTeneHs) BEITyCKHUKA
Cneunanucr

dopmbl 00yUeHUS

Ounasn

Mocksa 2018 .



IIporpammy cocraBui:
JOLICHT, K.T.H. /A.C.Kuxapes/

[Iporpamma yTBep:kaeHa Ha 3acenanuu kapeapsl “AOuATIT« 26 » 08 2018
r., IpoTokoa Ne |

3aBenyromui kapeapou
npodeccop, 1. T. H. /M.B.I'enepaion/

PykoBoauTens 00pa3oBaTenbHOM
OpOrpaMMbl K.T.H. /H.C.TpyTHeB/



1. Ilean ocBoeHUSs AUCHMILIHHBI

OcHoBHag 1eb AUCHUIUINHBI « KOHCTPYKIIMOHHBIE MaTEpUAIIbl U TEXHOJIOTUS
MaIlIMHOCTPOCHUSD) - OBJIAJICHUE CTyI€HTaMU 0OOCHOBAaHHOM CUCTEMOM 3HAHUU U
MPAKTUUYECKUMH HABBIKAMU MTPOEKTUPOBAHUS TEXHOJIOTMYECKUX MTPOIIECCOB
M3TOTOBJICHUS JIeTaliel U COOPKU MAIlIMH 33JJaHHOTO KaYeCTBa IMPHU BBICOKUX
TEXHUKO-D)KOHOMHUUYECKUX MMOKa3aTeIsIX IMMPOU3BOACTBA. JlaTh CTyaeHTaM
HEOOXOJMMbIE 3HAHUSI OCHOBHBIX JTaloOB M MPUHIIUIIOB MPOCKTUPOBAHUS U
M3TOTOBJICHUS TE€XHOJIOTUUECKOT0 000pyI0BaHuUsI, TPHUHIIUIIOB pacyerTa,
KOHCTPYUPOBAHUS U U3TOTOBJICHHSI OCHOBHOT'O U BCTIOMOTaTeILHOTO 000pY/I0BaHMUS,
HAy4YHO-METOJIUYECKYI0 0a3y Il JaIbHEHIIIEro U3yu4eHus MPUKIIaTHBIX
HaIpaBJIeHUN pa3pabOTKN TEXHOJOTUYECKMX MAIlUH U 000pYAOBaHUS.

OCHOBHBIMH 33Jla4aMy JUCHUIUIMHBI « KOHCTPYKIIMOHHBIE MaTEPHUAIIbI U
TE€XHOJIOTHUS] MAIIMHOCTPOEHHUS» SIBIIIETCSI YCBOEHUE TEOPETUUYECKUX OCHOB
TEXHOJIOTUY MAIIMHOCTPOCHUS 1 000CHOBaHWE MPUHUMAEMBIX PEIICHUHN TPH

MPOEKTUPOBAHUM U YIIPABICHUH MPOLIECCAMU CO3/IaHUSI U U3TOTOBJICHUS MAIILIMH |,
pacuIMpeHre U CUCTeMaTU3aIusl 3HAaHUH B 00J1aCTH TPOCKTUPOBAHUSI XUMHUIECKUX

IPEANPUATHH, TEXHOJOTHIECKUX MTPOIIECCOB U 00OPYAOBaHUS,  BOIPOCOB

MPUMEHEHUSI TIEPCIEKTUBHBIX TEXHOJIOTHI M3TOTOBJICHUS MAIIMH U allapaToB
XUMHUYECKUX MPEATPUATHI.

B xone nEKIMOHHBIX, CEMUHAPCKUX U IMPAKTUYECKUX 3aHATUM IMOJYYEHHBIE
TEOPETUYECKUE 3HAHUSI YTIYOJISIOTCS U 3aKPETUISIIOTCS. HA KOHKPETHBIX MPAKTHUYECKUX
npumepax .JlonyyeHHble 3HaHUS TOJKHBI 00ECTeYUTh OYyAYIIEMY CIEIUATUCTy BO3-
MO>KHOCTB yCTEIIHON pabOThI MO CHEIUAIBHOCTH.

3amaueil gucuuriivHbl  «KOHCTpYKUIMOHHBIE MaTepHalbl M TEXHOJOTHUS
MAalIMHOCTPOCHUSD»  SABJSAETCS NOATOTOBKA  CIELHUAINCTA K IPaKTUYECKOU
JNIEATENbHOCTH MO CIIEMHAAIBHOCTHU 18.05.01 - «XwuMuyeckass TEXHOJIOTUSA
SHEPrOHACHILICHHBIX MAaTEPUAIIOB U U3JIECIIHI.

2. MecTto nucuumiinibl B cTpyktype OOII cnenmanucra.

JIucuMIIMHa OTHOCUTCS K YMCIY YYeOHBIX JUCIHUIUIMH MO BeIOOpY Osoka bl
OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl CHEITUATHCTA.
Hucrtumumaa « KOHCTPYKITMOHHBIE MAaTEPHANIBI M TEXHOJIOTHSI MAITHHOCTPOCHUS»
B3aMMOCBSI3aHA JIOTUYECKH U COICPKATEIHHO-METOANYECKHU CO CIEAYIOIUMHU
mucimmuinaamu OOIT:

B 6a3oBoii yactu 610ka (b1):«Marepuanosenenney, «IIporeccs u anmapaTs
XUMUYECKOU TEXHOIOTUN.

B muctiumivnnax cnenmanuzaiuu 6soka (b1): «XuMudeckue peakTophbl Mpou3-
BOJICTB HUTPOIIPOAYKTOBY», «OCHOBHBIC MPOIIECCHI U anmapaThl TEXHOJIOTHUH
MPOMBINUIEHHBIX BB».



B BapuaTtuBHo# yactu 01oka (b1): «XuMuueckoe CONpPOTUBICHHE MAaTEpUATIOB U
3aluTa OT Koppo3un», «KOHCTpyHpoBaHUE U pacyeT 3JIEMEHTOB 000Dy I0BAHUS»,
«OCHOBBI IPOCKTUPOBAHUS XUMHUYECKUX TIPEATPUITUI.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO TUCHHUILINHE
(MonyJ110), COOTHECEHHBbIE C IVIAHUPYEMBbIMH Pe3yJIbTATAMM OCBOCHMS

o0pa3oBaTe/IbHOM MPOIrPAMMBI.

B pe3ynbpraTe 0cCBOEHUS TUCHUIIMHBI (MOYJIA) Y 00y4daromuxcst popMUPYIOTCS
CJIeIyIOIIMEe KOMIIETEHIIMM U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOUIUE PE3YJIbTaThl
oOydeHHsl Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIIMX KOMIETESHIIHI:

B pesyabrare

OTIENILHBIX CTAIUN U
BCETr0
TEXHOJIOTNYECKOr0
mpoiiecca ¢
HCII0JIb30BaHUEM
CTaHJAPTHBIX MTAKETOB
ABTOMAaTU3UPOBAHHOTO
pacuera u
MPOEKTUPOBAHHUS.

0CBOEHUS Ilepevens IMIAHUPYEMBIX
Ko o0pa3oBaTe/IbHOM
A p pe3yibTaToOB 00y4eHHs 10
KOMIIeTEeHIINH NporpaMMmbl
. AUCHUTTHHE

00y4aroImmiics J0J1KeH

o0J1agaTh
-CIIOCOOHOCTBIO 3HATh:
IPOBOJIUTH -TEOPETUYECKHE OCHOBBI TEXHOJIO-

MK-16(1)

MaTeMaTH4eCKOe 19207 MaIlUHOCTPOCHUS U
MOJEINPOBAHNE 000CHOBaHHE PUHUMAEMBIX

pelIeHnd TpU NPOEKTUPOBAHUU U
YIPaBJICHUU IPOLIECCAMU CO3/IaHUS
Y U3TOTOBJICHHS MAIIIMH HA I0J>KHOM
Hay4YHO-TEXHUYECKOM YpPOBHE;
yMeTh:
-IIPOEKTUPOBATh TEXHOJIOTUYECKHE
MIPOLIECCHI U3TOTOBJIEHUS JETajeh U

C60pKI/I MalllMH 3aJaHHOI'O Ka4cCTBaA

B pu BBICOKUX  TEXHHKO-
HKOHOMHUYECKUX MOKa3aTessax
MIPOU3BOJICTBA.

BJIA/I€Th:
-METOJIaMH pacyeTa, KOHCTPYUPO-

BAHUS W U3TOTOBJICHUS OCHOBHOTO M
BCIIOMOTATEILHOTO 000pYA0BaHUS.

4. CTpyKTypa U coep:KaHUue IUCHUIINHBI.




OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIACT 4 3a4€THBIX €AUHUIL , T.€. 144
aKaJIeMUYECKHX YacoB, KOTOpbIE BKIIOYAIOT  ayJUTOPHYIO paboTy (JIeKiuw,
MPAaKTUYECKUEe U CEMUHAPCKUE 3aHATHA), a TaKXKE CaMOCTOSITEIbHYIO paloTy
cTtyneHToB. dopMa KOHTpOJS — 3a4eT WM 9K3aMEH, B 3aBUCUMOCTH OT (hOPMBI
oOy4eHusl.

Ctpyktypa U cojiepKaHUE IUCHUIUIMHBI «MAIIMHOCTPOEHUS» IO CPOKaM U
BUJIaM paboThl oTpaxkeHbl B [Ipunoxenuu 1.

Conepskanue pa3iejioB IMCIHHUILIHMHBI.
4.1 XapaktepucTuka 00beKTOB annapatoctpoeHus. KoHcTpykinuoHHbie
MaTepuaJibl, IpUMeHsieMble IPU U3TrOTOBJIECHNH ANNAPATOB .
3aroToBKM JieTajell anmnapaToB, IPUITYCKH U ONEpallMOHHBIE TOMYCKU Ha 00paboTKy
3aroTOBOK M3 IIPOKATa.
4.2TexH0JI0Tusl U3TOTOBJIEHNSI OCHOBHBIX COOPYHBIX €IMHHUI ANNAPATATYPbI.
'm6ka UUIAMHAPUYECKUX U KOHUYEeCKHX oOeuaek. ['mOka TpyO U TyOHBIX
3aroTOBOK. TexHeoJoruss H3roToBieHus AHUI]. KOHCTpyKIMHU THUILI.
MeTton WITAaMIOOBKU  JAHHUIL Ha Tmpeccax. MeToJg pOTAUMOHHOTO
BBbI1aBJINBaHUS (CIMHUHIOBAaHME) JHUIL.
4.3 U3roroBJjieHne U COOPKA 3J1eMEHTOB KOHCTPYKIIMHU ANNAPATOB.
N3roroBienne HMIMHApUUECKUX oOedaek .M3roToBieHne kopmyca anmnapara,
IITYLIEPOB, JIFOKOB, J1a30B, KOMIIEHCATOPOB.

4. 4TexHONOTrUsI  M3TrOTOBJIEHHMSS M COOPKH OCHOBHBIX BH/IO0B
annmapatypsl. Tensioo00MeHHbIE anMapaThI.

TpyOHBIE pemIeTKH W TEeperopoaku . KpbImKy, KaMepsl, pacHpeaKOpOOKH.
OpebOpenune u ommumnoBanue TpyOo. .COopka TpyOHoro myuka.Kperienwe tpyOd B
TPYOHBIX peIIeTKaX.

O6mas coopka TermI000MeHHBIX anmapatoB COOpka TEMI000MEHHUKOB C TUTaBAIOIEH
ronoBkoi. COOpka TEMIOOOMEHHUKOB C IKECTKUMU TPYOHBIMU peHIeTKaMu
Oco0eHHOCTH U3rOTOBIIEHUS TEMJIO0OMEHHBIX aNlapaToB- U3 TUTAHA .........

COopka TerIOOOMEHHHKOB TUMa «Tpyba B TpyOe»sMsrotoBmenue u cOopka
IUIACTHHYATHIX ~ TEIJIOOOMEHHUKOB.  M3roToBrmeHne u  cOOpka  CIHPATBHBIX
TEIUI00OMEHHUKOB. M3roToBIeHNE 1 cOOpKa anmapaToB BO3IYITHOTO OXJIAXKICHUSI.

4.5 TexHOJOTrus HU3TrOTOBJIEHUSI U COOPKH OCHOBHBIX BHJAOB aNmapartosB.
.Kos1oHHBIE animapaT U eMKOCTHOE 000py/10BaHMUeE.
UsrotoBnenne peranet u cOopka Tapesnok. TexHomoruss COOpPKA KOJOHHOM
anmapaTypbl U EMKOCTHOE 000pYy/I0BaHHE.

46 TexHoJOoruss H3rOTOBJEHHH A WU CﬁOpKI/I almnmapaToB BbICOKOI'O
JaBJICHHA.



KoBaHble, KOBaHO-CBapHbIE W IITAMIIO-CBAPHBIEC AaIlIAPATHI. Burtele anmaparsl.
MHorociaonHbIe anmnaparsl CO CTEHKOW U3 KOHLIEHTPUYECKUX Cl10€B. PyjlOHMpOBaHHbIE
anmnapartsl. [ mib30BaHHbIE anmaparsl. M3roToBiieHHE MHOTOCIIOWHBIX JHUILI.

4.7 OCOGEHHOCTH TEeXHOJIOTMM H3rOTOBJIEHUSA M COOPKM OHUMeTa/IM4eCKHX
anmnaparos.

Coopka  OMMeTa/UIMYECKHMX  anmnaparoB. bumeraysbl,  NpuMeHseMble B

anaparocTpoeHuu.. Clocoobl IPOU3BO/ICTBA OUMETAJIJIOB - IPOKAT, JIMThE, CBapKa
B3pPbIBOM, BaKyyMHO-A1(pPy3noHHas cBapka, O011as XxapakTepUCTHUKa ABYXCIOWHBIX
ctasieil. OcOOEHHOCTH 3arOTOBUTENIBHBIX ONEepaluii, CBapKa JBYXCIONHBIX CTaJICH.
Oco0eHHOCTH 3ar0TOBUTEIBLHBIX OMEPALIMiA, CBapKa IBYXCIOHHBIX CTalei.
Oco6eHHOCTH TTPOU3BOJICTBA alllapaToOB U3 OMMETAIOB (CTadb-TUTAH)
4.8 OcCo0eHHOCTH TEXHOJIOTMH W3rOTOBJECHUSI HEra0apuTHBIX W HEXKEeCTKHUX
o0evaek.

HerabGaputnas anmapatypa. OCHOBHbIE TeXHUYECKHME TpeOoBaHMs. MeTomabl

U3roTOBJIEHUS ./JOM3roTOBIEHNE HAa MOHTAaXKHBIX TUIoaakax [lapoBeie pe3epByapsl.

5.06pa3oBaTe/ibHbIe TEXHOJIOTHUH.

MGTOIII/IKa MMpcrnogaBaHusa JUCHUITIINHBI ((KOHCTpYKHI/IOHHBIG MaTCpHalIbl 1
TCXHOJIOT'HWA MAIIUMHOCTPOCHHA»

« TexHonorus XMMHUYECKOTO MAIIMHOCTPOEHHUS» U peanu3alusi KOMIETEHTHOCTHOTO
N0AX0/a B U3JIOKEHUH U BOCHPUATUU MaTepHalia MpeyCMaTPpUBAET UCIIOJIb30BaHHE
CJIEIYIOIINX aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIOBbIX,
WHAUBUAYaTbHBIX, ayIUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYIUTOPHOU pabOTOH C
1eIbI0 GopMHUpPOBAHUS U

pa3BUTHUSA NMPOGHECCHOHAIBHBIX HABBIKOB 00YUYaFOIINXCS:

— TMOATOTOBKA, TPEJACTaBICHUE U OOCYXKIEHHE TPE3CHTAIlM Ha CEMUHAPCKUX
3aHATUSAX;

— OpraHu3anus ¥ TMPOBEICHHE TEKYIEro KOHTPOJIS 3HAHWUU CTYACHTOB B (opMme
0JIaHKOBOT'O TECTUPOBAHMUSI.

VY nenpHbI Bec 3aHATUM, MPOBOJUMBIX B MUHTEPAKTUBHBIX (hOpMax, ONpeiesieH
TJIABHOM 11€J1hI0 00pa30BaTeIbHON MPOrPaMMBbl, 0OCOOCHHOCTHIO KOHTUHTEHTA
O0y4JaromuXCcs U COACPKaHUEM TUCIUTUINH « TeXHOIOTHS XUMUYECKOTO
MAaIIMHOCTPOCHHUS»- OBJIAJICHHE CTYICHTaMX 00OCHOBAaHHOM CUCTEMOU 3HAHUM U B
IIEJIOM T10 AUCTUIUTHHE cocTaBisieT 50% ayTuTOpHBIX 3aHATHH.



6. OueHouyHble cpeACTBA AJsl TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHUS JUCHUILIMHBI U
y4eOHO-MeToAMYeCKOoe o0ecneyeHre CaMOoCTOATEIbHOM padoThl
CTYICHTOB.

B mponecce 00yueHMs HCTIONB3YIOTCS CIEAYIOINE OLIEHOUHbIE (POPMBI
CaMOCTOSITEIbHOU pabOThI CTYJEHTOB, OLICHOYHBIE CPECTBA TEKYIIET0 KOHTPOJISA
yCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTALIUNA:

- TOJArOTOBKA K BBINOJHEHUIO PACUETHBIX 3a/IaHUN U UX 3alIUTa,
- KOHTPOJIb 3HAHUU IIPU MOMOIIH TECTOB.

OO0pa3ipl TECTOBBIX 33/IaHUN, TEMATHKaA pACYETHBIX pabOT U BapUaHThI 3aJJaHUH,
BapUaHThl KOHTPOJIbHBIX  BONPOCOB Il  IMPOBEACHMS  3ayeTa, BAPUAHTHI
HK3aMEHAIMOHHBIX OUJIETOB, IPUBEACHBI B MPUIIOKEHUH 2.

6.1. ®oH O1IEHOYHBIX CPECTB /JIsl MPOBEIeHUS MPOMEKYTOUHOI aTTecTaAlluN
00y4aImmnxcs no TUCUUILIMHE (MOIYJII0).

6.1.1.1lepevyeHb KOMIIETEHUM € YyKa3aHMeM 3TanoB X GopMUpOBaHUA B
npouecce 0CBOCHHsI 00pa30BaTeJIbLHOH POrPaMMBblI.

B pesynbrate OCBOCHHS JUCHUIUIMHBI (MOIYJsl) (POPMHUPYIOTCS CIIEIYIOIINE
KOMIIETEHIUU:

Kon B pe3yabTare ocBOeHUS 00pa30BaTEIbLHOI MPOrpaMMbl 00y4arOIIUIACS
KOMIeTeHIUH J0JIKeH 00J1a1aTh

-CIMIOCOOHOCTBIO MPOBOAUTH MAaTEMAaTHUIECKOE MOJICTUPOBAHNE
OTAEIBbHBIX CTAJIMN U BCETO TEXHOJIOTUYECKOTO MPOIIEcca C
IK-16(1)

UCIIOJIb30BAaHUEM CTAHIAPTHBIX MTAKETOB aBTOMATU3UPOBAHHOTO
pacdera v MPOEeKTUPOBAHMUS .

B mporiecce ocBoeHHsI 00pa30oBaTENBHONM MPOTPAMMBI TaHHBIC KOMITCTESHITUH, B
TOM YHCJIE UX OTJEIbHBIE KOMIIOHEHTHI, ((OPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS
0OyYarOIIMMUCS TUCIUTITUH (MOAYJIEH ), MPAKTUK B COOTBETCTBHUH C YICOHBIM TUIAHOM
U KaJleHJapHbBIM TpadrikoM yd4eOHOTOo mporiecca.

6.1.2. Onucanue nokasareJieid 1 KpUTepHeB OLIEHUBAHUS KOMIIETeHIIUIA,
(opMupyeMbIX 110 HTOraM OCBOCHUSA TUCHUIIMHBI (MOIYJIf), ONMUCAHUE IIKAJI
OlleHUBAHUSL.

[lokazareneM OlIECHMBAaHMS KOMIETEHLMH Ha pa3IM4HbIX dTamnax Hux
dbopMupOBaHUS SIBISETCS TOCTIXKEHHE O0YJalONUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
oOy4YeHHsI 0 JUCITUTUTHHE (MOIYJIIO).



ITK-16(1)-crtocOOHOCTHIO TPOBOJIUTh MATEMATHUECKOE MOACIUPOBAHUE OT/ICIBbHBIX CTATUN U
BCETO TEXHOJOTMYECKOTO MPOLECCa ¢ UCTOJIb30BAHUEM CTAaHIAPTHBIX MTAKETOB
ABTOMATHU3UPOBAHHOTO PACUETa U MPOCKTUPOBAHUS

Kpurepun onenuBanus

Iloka3zarenn
2 3 4 )

3HATh: OO6yuatromuiics OO6yuaromuiics OOyuarommuiics OOyuaromuiics
TeopeTHyec- | TEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
KA€ OCHOBHI | [IOJIHO€ OTCYTCTBHE | HENOJHOE YaCTUYHOE MIOJTHOE
TEXHOJIOTUW | WJIM  HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
MAaIIMHOCTPOE | COOTBETCTBHE CIIEAYIONINX 3HAHUN: | CTICNYIOIIUX 3HAHUH: | CIIEAYIOMNX
HUS W 000C- | CIEQYIONINX 3HAHUW: | TEOPETUYECKUE -TEOPETHUECKHE 3HaHUM: -
HOBAaHHE TIPU- | TCOPETHUECKHE OCHOBBI ~ TE€XHOJIOTHUH | OCHOBBI TEXHOJIOTHH | TEOPETUYECKUE
HUMAaeMBbIX OCHOBBI TEXHOJIOTHH | MAIIMHOCTPOCHHUS ¥ | MAITMHOCTPOCHUSI ¥ | OCHOBBI
peleHni TPy | MAITMHOCTPOCHUSI ¥ | 000CHOBaHUE o0oCHOBaHHE TEXHOJIOTUHU
MPOEKTHUPOBa | 0OOCHOBaHHE MPUHUMAEMBIX PUHUMAEMBIX MAaIIHOCTPOCHHSI
HUU U | IPUHUMAEMBIX peneHui IIpYU | PEIICHUI IpH | U 000CHOBaHME
VIIpaBJICHUU | peIIeHUI NIPH | IPOSKTUPOBAHUN U | MPOCKTUPOBAHUHM W | IPUHUMAEMBIX
mporeccaMu | MPOGKTUPOBAHUH | | YIIPABJICHUHU yIIpaBJICHUT pereHmi npu
CO3JIaHUSl W | YIPaBIICHUH MpoIeccaMy CO3IaHuUs | TIPOIIECCaMU POEKTUPOBAHUU U
W3TOTOBIICHUSI | TIpOIlecCaMu u W3TOTOBIICHUSI | CO3IAHUS U | YIpaBJIeHUA
MalluH Ha | CO3JaHus U | MAllMH Ha JOJDKHOM | M3TOTOBJICHUS nporeccaMmu
JOJDKHOM M3TOTOBJICHUS MAIIMH | HAYYHO-TEXHUUYECKOM | MAllMH Ha JOJDKHOM | CO3/aHUs u
Hay4HO- Ha JIOJDKHOM Hay4dHO- | YPOBHE; Hay4HO- M3TOTOBJICHUS
TEXHUYECKOM | TEXHHYECKOM ypoBHe; | [lomyckarores TEXHUYECKOM MalluH Ha
YPOBHE; 3HAYUTENIbHbIE YPOBHE; JOJDKHOM  Hay4dHO-

OLIMOKH, IPOSIBIISETCS | HE JIOITyCKAIOTCS | TEXHUYECKOM

HEJI0CTaTOYHOCTb HE3HAUUTEIIbHbIE YPOBHE;

3HAHUW, 1O  psAay | OMHOKH, Cso0OoHO

nokasaresei, HETOYHOCTH, onepupyer

oOyyaromuics 3aTpyIHEHHUs]  IpPU | IPUOOPETEHHBIMU

UCTIBITHIBACT AHAJTUTUYECKUX 3HAHUSMMU.

3HAYUTEIIbHbIE ornepanmsx.

3aTpyAHEHUS npu

OIepUPOBAHUU

3HaHUSMH @IpU  HX

IepeHoce Ha HOBbIE

CUTYallUH.
yMeThb: OOyuatomuiics He OO6yuaromuiics OO0yuaromumiics OObyuaromuiics
- yMeeT WU B JIEMOHCTPUPYET JIEMOHCTPUPYET J€MOHCTPUPYET
MIPOEKTUPOBAT | HEAOCTATOUHOM HETIOJIHOE YaCTUYHOE COOTBET- | MOJIHOE  COOTBET-
b CTETEHU YMEET ! COOTBETCTBHUE CTBHE  CJEIYIOUIMX | CTBUE CIEIYIOUINX
TEXHOJIOTUYEC | MPOEKTUPOBATh CIICAYIOIINX YMEHUNA: | YMEHHUH: YMEHUM:
KH€ MPOLIECCHl | TEXHOJIOTHYECKUE POEKTHPOBATH POEKTHUPOBATH IPOEKTHUPOBAThH
U3TOTOBJICHUS | IPOLIECCHI TEXHOJIOTUYECKUE TEXHOJIOTUYECKUE TEXHOJIOTUYECKUE
neranen U | U3TOTOBJICHUS IPOIIECCHI IPOLIECCHI MIPOLIECCHI
cOopkH neraned M COOPKM | U3TOTOBIICHUS U3TOTOBIICHUS M3TOTOBJICHUS
MaIluH MaIlMH  33JlaHHOTO | fetaneid W cOOpku | metaneil W cOopku | Aetaynell U cOOpPKU




3a1aHHOT'O KaduecTBa Ipu | MallluH 3a1aHHOT'O0 | MallluH 3a1aHHOT'0 | MalllMH 3aJaHHOT'O
KaucCTBa IIPU | BBICOKHUX TEXHHUKO- | KaUueCTBa B IIpH | Ka4CCTBAa B IIpu | Ka4CCTBAa B npu
BBICOKHUX OKOHOMMUYECCKUX BBICOKHX TEXHUKO- | BBICOKHUX TEXHUKO- | BBICOKUX TCEXHUKO-
TEXHUKO- MOKa3aTemsix YKOHOMHYECKUX YKOHOMHYECKUX AKOHOMHYECKUX
SKOHOMHUYECK | IPOM3BOICTBA. MOKa3aTessIX MOKa3aTessx MOKa3aTessax
ux IIPOU3BO/JICTBA. MIPOM3BO/JICTBA. MIPOU3BOJICTBA.
IOKa3aTesIx YMeHust 0CBOEHHI, ; CBo0OoaHO
MIPOU3BOJICTBA HO JIOITYCKAOTCS oTepUpyeT MPHOO-
HE3HAYUTCIIbHBIC PETCHHBIMU yYMCE-
OIINOKU, HUSIMH, TIPUMEHSET
HETOYHOCTH, HX B CHUTyalludx
3aTpyAHEHU IIPU MOBBIILIEHHOM
AHATUTUICCKUX CJIOYKHOCTH.
onepanusx,
MIEPEHOCE YMEHUI Ha
HOBBIC,
HECTAaHJAPTHEBIC
CHUTYaIUH.
Baaners: OO6yuaromuiics He | OOyyvaromnuiics OOyuarommuiics OOyuaromuiics B
-METOJaMH BIIajIceT WJTH B | BJIQJICET B HEIOJIHOM | YaCTUYHO BJIaJICCT MOJIHOM  00BeMe
pacuera, HEJ0CTATOYHOM o0BeMe BiTajieeT METOJIaMH  pacyera, | BIAJeeT METOJaMHu
KOHCTPYHPO- | CTEIICHU BIIQJICCT | METOJIAMH  pacyera, | KOHCTPYHPOBAHUS U | pacyeTa,
BaHUS W | METOJAMHU  pacueTa, | KOHCTPYUPOBAHUS W | U3TOTOBJICHUS KOHCTPYUPOBAHHS
M3TOTOBJICHUS | KOHCTPYUPOBAHUSI M | U3TOTOBJICHHS OCHOBHOTO U | MU  U3FOTOBIICHUS
OCHOBHOTO ¥ | U3TOTOBJICHHS OCHOBHOTO M | BCIOMOTATeJIbHOTO | OCHOBHOTO u
BCIIOMOTATENb | OCHOBHOTO Y | BCIOMOTATEIbHOTO 000py1I0BaHH BCIIOMOTaTEIHLHOTO
HOTO BCTIOMOTaTEIBHOTO 000pyI0BaHU HaBblk  OCBOEGHBI, | 000PY/IOBaHH
obopynoBanu | obopynoBanuteneHu | Jlomyckarorcs HO nomyckarotcsi | CBoOOaHO
s BIIJICET 3HAYUTEITHHBIE HE3HAYHUTEIIbHbBIC MPUMEHSET
OIMOKH, MPOSBIIACTCS | OUINOKH, MOJTyYCHHBIC
HEJI0OCTAaTOYHOCTh HETOYHOCTH, HaBBIKM B CHTYya-
BIIQJICHUS HABBIKAMM | 3aTPyJHEHUS  TPH | IIUAX TOBBIIMICHHON
0 sy TOKa3aTeliel; | aHAIUTHYECKHIX CJIO’KHOCTH.
oOyyJaronuics onepanusx,
UCIIBITHIBACT MepeHoce yMEHHUI Ha
3HAYMTEIIbHBIC HOBEIE,
3aTpyaIHEHUS MIPU | HeCTaHJAPTHHIC
NPUMEHEHUH HABBIKOB | CHUTYAIlUH.

B HOBBIX CUTYyallUAX.

[IIxanpl OLIEeHUBAHUA PE3YIABTATOB NPOMEKYTOUYHOM ATTECTALIMU U X OTIMCAHUS.

DopMa NPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.
[TpoMeskyTouHas aTTecTarys 00yJamuxcs B popMe IK3aMeHa MPOBOIUTCS IO
pe3yJIbTaTaM BHITIOJTHEHUS BCEX BUOB YU€OHOH paObOThI, TPETYCMOTPEHHBIX yUeOHBIM
IJIAHOM MO JaHHOM IUCHMIUIMHE (MOAYJI0), MPU 3TOM YUYUTHIBAIOTCS PE3YJIbTAThI

TCKYIICIO KOHTPOJIA YCICBACMOCTH B TCUCHHUC CCMCECTpaA.

OneHka CTeleHu

JOCTHKEHUSI O0YyYaIOIIUMHUCS TUIAHUPYEMbIX PE3YJIbTaTOB O0OYUYEHHUS MO JUCLHUILIUHE




(MomynI0) TPOBOAMTCS TMpEnojaBaTeIeM, BEAYIIUM 3aHATUS 1O JUCIUIUIMHE
(MOIyJTI0) METOI0OM AKCIIEPTHOM oneHKU. [1o uToram npomeXKyTo4HON aTTeCTallH 110
OUCHUIUIMHE  (MOAYNIO)  BBICTABISIETCS  OLIEHKA  «OTIMYHO»,  «XOPOIIO»,
«YAOBJIETBOPUTENHHOY UM «HEYIOBIETBOPUTEILHOY.
K npomexxyTouHOl aTTecTaluy A0MYCKAIOTCS TOJIBKO CTYIEHTHI, BHIITOJIHUBIINE BCE
BUJIbI Y4EOHOU pabOThl, MIPEAYCMOTPEHHBIE paboyeil NporpaMMoi MO TUCLUHUIIIIUHE
«KOoHCTpyKLIMOHHBIE MaTepUasbl U TEXHOJOTHS MAIIMHOCTPOECHUS» (ITPOLLLIH
MPOMEKYTOUHBIN KOHTPOJIb, BHIOTHWINA pacdeTHO-Tpaduueckue padoThl,
BBICTYIIHUJIU C pedepaTom).

[HIxana onieHUBaHUA Onucanue

BrimonHaenbl BCE BUIbI y4eOHOM paboTHI,
npeayCMOTpEHHbIe  y4eOHbIM  mnaHoM.  CTyaeHT
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
HAaBBIKOB TMPUBEJCHHBIM B Ta0JuIlax IOKa3aTeleH,
OO oTepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/ISIMI/IU,
HaBbIKaMH, ITPUMEHSET UX B CUTYalUsSX IOBBIIIEHHON
cioxkHoctd. Ilpu 3TOM MOryT OBITH JIOMYIIECHBI
HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHUS
IIPY AHAIUTHYECKUX Olepauusax, IEPeHOCe 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYaIlUuU.

BrinosiHeHbI BCE BU/IbI y4eOHOM paboTHI,
npenycMOTpeHHble  y4eOHbIM  miaHoM  CryneHt
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
HAaBBIKOB TIPUBEJACHHBIM B TaOJWIlaX IOKa3aTeleH,
X OTIEpUpPYET MPUOOPETCHHBIMU 3HAHHAMHU, YMCHHSIMU,

OPOO HaBbIKaMU. [Ipu 3TOM MOT'YT OBITH JIOIYIIIEHBI OIIUOKH,
HETOYHOCTH, 3aTPYJHCHUS T[PH  AHAIUTHYECKUX
ornepanuax, MEPEeHOCe 3HAHWM M YMEHHH HAa HOBBIC,
HECTAHAAPTHBIE  CUTyallMW, HWCHPABICHHBIE  IPH

IIOBTOPHOM OTBCTC.

BrinosHeHbI BCE BUJIBI  y4eOHOM padoTHI,
MpeyCMOTPEeHHbIE  y4yeOHbIM  T1aHoM.  CTyaeHT
JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
Y 10BIIETBOPUTETBLHO .

YMEHUM, HaBbIKOB MPHUBEJCHHBIM B  Ta0IMIAX
TOKa3aTesiel, JOMyCKAlOTCS 3HAYUTENbHBIE OIINOKH,

MPOSIBIIIETCA OTCYTCTBHE 3HAHWUM, YMEHUW, HABBIKOB 110




Py IOKa3aTeNnen, CTyAEHT UCTIBITHIBAET 3HAUUTEIIbHbBIC
3aTpyAHEHUsT TPU  ONEPUPOBAHUM  3HAHUAMHU U
YMEHUSAMH IIPU UX IIEPEHOCE HAa HOBBIE CUTYAIIMH.

He BbinosHeH onuH unu 6osee BUAOB yueOHOU paboThI,
NPeIyCMOTPEHHBIX  y4eOHbIM  mmIaHoM.  CTyaeHT
J€MOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHUM,
YMEHUN, HaBBIKOB TMPHUBEACHHBIM B  TabIuIax
HeynoBnerBoputenbHO | MOKa3aTeNel, JOMYCKAIOTCS 3HAYUTEIbHBIE OIIUOKH,
NPOSIBIISIETCSI OTCYTCTBUE 3HAHWUN, YMEHUMN, HABBIKOB TIO
Py MOKa3aTeNeid, CTY/ICHT UCTIBITHIBAET 3HAYUTEIbHBIC
3aTpyJHEHHs] TpPU  ONEPUPOBAHUM  3HAHHSIMH U
YMEHUSMH TIPH UX MIEPEHOCE HA HOBBIC CUTYAIIHH.

DOoHIBI OLEHOYHBIX CPEJACTB NMpPEACTABJCHBI B NPUJIOKEeHUH 2 K paldoueit
nporpamme.

7. Y4eOHO-MeTOAUYECKOe " uHpOpMALMOHHOE odecrieyeHue
AUCHUTTHHBI

A) OcHoOBHas JJUTEpaTypa

1.MaivHsbI 1 anmnapaThl XUMHYECKUX POU3BOJICTB: Y4eOHOe nocodue ass
By30B/ Tumonun A.C., bangun b.I'., bopmes B.A., I'yces I10.W. u ap./
[Togobmeir  penakmmeit  A.C.Tumonmna.- Kamyra: HM3gaTenscTBO
H.®.boukapesoii. 2008. - 872 c..

2. TumonuH A.C. OCHOBBI KOHCTPYUPOBAHUS U pacyeTa TEXHOJIOTHYECKOTO
U MpovHocTHOro obopynoanusa. Crnpasounmk. T. 1, 2, 3. — Kanyra:
MznarensctBO H.Boukapesoit, 2001 r. — 990, 980, 990 c..

b) JlononnurenbHas Jureparypa:

I. bepmunep FO.M., Banamor FO.A. TexHonmoruss  XMMHUYECKOTO U
HedTsIHOTO ammapatocTpoenus, M., MammHocTpoenue, 1976, 256¢.

2. Huxudopo A.Jl., benenpkuii B.A., Ilommasckuii }0.B. Tumnossie
TE€XHOJIOTMYECKHE TIPOLIECChl U3TOTOBJIEHHUS allapaToB JJIsl XUMHUECKUX
npouBoACTB,M.,Mammnoctpoenue, 1979, 280c.

B) IPOrpaMMHOe odecrniedeHue 1 HHTePHeT-pecypchl:
[TporpammHuoOe obecriedeHne He MPeyCMOTPEHO.



8. MaTtepuajJibHO-TeXHHYECKOe ol0ecrneyeHue AUCIHUIIHHBI.

[IpoBenenue NeKUUN OCYIIECTBISAECTCA B OOIIEYHUBEPCUTETCKUX AyIUTOPUSX,
I'JI€ 10 BO3MOXXHOCTH MOHO MPEAYCMOTPETh IEMOHCTPALMIO (PUIBMOB, CIIAI0B UIH
MCII0JIb30BaTh pa3JaTouHble MaTepuaibl. JIekuuu ¢ npUMEeHEHHEM MYJIbTUMEIUUHBIX
cpeactB npoBoasTcs B ayautopun 4102 wnm 4409. IIpakTuyeckue M ceMUHApPCKue
3aHATHS IPOBOJATCS B 1a00paTopusix, B ayautopusax 4102 unu 4407 ¢ neMoHCcTpanuen
paboThl  JaOOpaTOpPHBIX M HAYYHO-UCCIEAOBATEIBCKMX  YCTAaHOBOK U
BCIIOMOTaTEIbHOT0 000PYI0BaHUs, YTO HEOOXOIUMO ISl O0JIee HATJIAIHOTO U3yUYEHU s
JUCHUTUIAHBI.

9. MeTonnyecKkue peKOMEHIANNH IJIs1 CAMOCTOATEIbHOI padoThI
CTYAEHTOB

CamocrosTenbHas padoTa SBJISETCS OJHUM M3 BHJIOB MOJyYCHHUs 00pa30BaHUS
oOyJaroIMMHCS ¥ HalpaBJICHA Ha:

® W3YyYCHHE TEOPETUYECKOIO0 MaTepuayia, IMOJATOTOBKY K JICKIIMOHHBIM M
CEMUHAPCKUM (TTPAKTUYCCKUM ) 3aHATHAM

®  BBINOJHCHUE KOHTPOJIBHBIX 33 IaHUN

® TIOJrOTOBKA K TECTHPOBAHHUIO

e HalMCaHHWE U 3amuTa pedepara 1mo npeyioKeHHONU TeMe.

CamocTtosTenbpHas paboTa CTYJACHTOB IMPECTaBIICT COOON BakHEHIIee 3BEHO
ydeOHOro Tmporiecca, 0e3 MpaBUIBHON OpraHU3alMH KOTOPOTO OOYYalOUIUNCS HE
MOKET OBITh BBICOKOKBAIU(PUITUPOBAHHBIM BBIITYCKHUKOM.

CryneHT 10JKeH TOMHUTD, YTO IIPOBOJIUTH CAMOCTOSITEIIbHBIC 3aHATHS CIACIYET
perynsipHo. O4eHb BaXHO NPWIOKUTh MAaKCUMYM YCUJIUN, BOJHM, YTOOBI 3aCTaBUTh
ce0st paboTaTh C TIOJIHOM HArpy3KoOM ¢ MepBOro JTHS.

He cnenyer oTknaasiBaTh paboTy Takke M3-3a HEpaboOuyero HACTPOCHUS WU
OTCYTCTBHUSl BIOXHOBEHHUsA. HacTpoeHue HYXHO co3gaBath camoMy. [loHuMaHue
HEOOXOAMMOCTH BBITIOJTHEHUS Pa0OTHI, 3HAHUE IIEJH, OCMBICICHHE TEPCIEKTUBBI
0JIarONPHUSTHO BIUSIOT HA HACTPOCHUE.

Kaxaplii CTyI€HT TODKEH caM IUIaHUPOBATh CBOIO CaMOCTOSATEIIBHYIO paboTy,
HCXOJISI U3 CBOMX BO3MOXKHOCTEH W NMPHOPUTETOB. DTO CTUMYIHPYET BBITIOJHECHHUE
paboThI, co3maeT Oojiee CIOKOHHYIO OOCTAaHOBKY, YTO B HTOIE IIOJOXKHTEIHHO
CKa3bIBACTCS Ha YCBOCHUHU MaTepHala.

BaxxHO mostHEE y4ecTh 00CTOSATEILCTBA CBOCH PA0OTHI, YICHUTD, UTO SBIISCTCS
IJIAaBHBIM Ha JIAaHHOM 3Talle, KaKyl I0CJIeIOBATeILHOCTh PadOThI BBIOpATh, YTOOBI
BBITIOJTHUTH €€ JTy4llle U ¢ HANMEHBIITUMH 3aTpaTaMy BpEMEHHU U DHEPTHH.

Jlns m1010TBOpHOM PabOTHl HEMAJIOBAXKHOE 3HAYCHHE HMMEET OOCTaHOBKA,
opranuzanus pabodyero wmecta. HyxHO 100UThCA, UYTOOBI MECTO pPadOTHI IO
BO3MOXKHOCTH OBIIIO TIOCTOSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JelaeT ee Oojee
I1010TBOPHOM. [IpoyKTUBHOCTH pabOTHI 3aBUCUT OT MPABHUIBLHOTO YepPEAOBAHUS
Tpyaa u otapixa. [oaToMy Kaxple yac WM JBa clenyeT AenaTh nepepbiB Ha 10-15
MHHYT. BBIXOAHBIC JHHU JydIlle MTOCBATUTh aKTUBHOMY OTIBIXY, 3aHSATHSIM CIIOPTOM,



IpOryJIKAMH Ha CBeXeM BoO3Ayxe M T.4. Jlake NEepeKitoueHHe ¢ OIHOr0 BHUAA
YMCTBEHHOU paOOThl HA APYTOM MOXKET CIY>KUTh aKTUBHBIM OTABIXOM.

CTyAeHT 10KEeH MOMHHTb, UTO B IPOIecce 00YUEHUS BaXKHEUIYIO POJIb UTPAET
camocTosiTelbHas pabora ¢ kHUrol. Hayuntbes paboTarh ¢ KHUTOW — Ba)KHeHIas
3ajaya cTyAeHTa. be3 53Toro HaBblka OyJaeT upe3BbIYAHHO TPYAHO H3YyyaThb
MPOrpaMMHBIA MaTepuan, U MHOTO BpeMEHU OyAeT MOTPAue€HO HEepPaLUOHAIBHO.
PaGora ¢ KHMroil ckiajnpIBaeTCs U3 yMEHHS MOJ00paTh HEOOXOJUMBbIE KHUIH,
pa3o0paTbcs B HUX, 3aKOHCIIEKTUPOBATH, BRIOPATh IJIaBHOE, YCBOUTH U IPUMEHUTH Ha
IIPAKTHUKE.

10.MeTonnuyeckue peKoOMeHIAMH JIsl MPenogaBaTess

OCHOBHBIM TPEOOBAHUEM K MPETNOJABAHUIO TUCIIUIUIMHBI SBIISIETCS TBOPUYECKHUIM,
POOJIEMHO-UATIOTOBBIN MTOAXO0/1, TTO3BOJISIOIINI MOBBICUTh UHTEPEC CTYJECHTOB K
COJIEpKaHMI0 Y4eOHOT0 MaTepHaia.
OcHoBHas (opMa H3y4YeHHS U 3aKpEIUICHUS 3HAHUW MO DJTOW JUCIUIUIMHE —
JIEKIIMOHHAs U TnpakTuueckad. [IpenogaBaTenb AOJKEH MOCIEIOBATEILHO BBIYUTATH
CTyAEHTaM PSJ JICKIUA, B XOJAE KOTOPBIX CIEAYET COCPEIOTOYUTh BHUMAaHUE Ha
KJIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETHMYECKOr0 Marepualia, a TaKxke
OpraHU30BaTh TMPOBEJICHUE TMPAKTUUYECCKUX 3aHATUA TakKUM OOpa3oM, YTOOBI
AKTHUBU3UPOBATh  MBIIUIEHUE  CTYJEHTOB, CTHUMYJUPOBAaTh  CAMOCTOATEIBHOE
U3BJICYEHUE WMH HE0OXOoAMMOW WHGOpPMAIMU U3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEIBHBIA aHAJIM3 METOJOB PEUICHUW, COIMOCTAaBIECHHUE TOJYYEHHBIX
pe3ynbTaToB, (HOPMYIUPOBKY U apryMEHTAIMI0O COOCTBEHHBIX B3IJISA0B Ha MHOTHE
CIIOpHBIE MPOOJIEMBI.
OcHOBY y4eOHBIX 3aHATHUH MO AUCIUIUIMHE COCTAaBISAIOT JEeKIuu. B mporecce
oOydeHHs] CTYJIEHTOB HCIOJB3YIOTCS DPA3JHYHbIE BHIBI y4E€OHBIX 3aHATUU
(ayoIuTOpHBIX M BHEAYJUTOPHBIX): JICKUUHU, CEMUHAPCKUE 3aHATHS, KOHCYIbTAllUU U
T.1. Ha mepBom 3aHsATHN MO TaHHON Yy4eOHOHN TUCIMIUIMHE HEOOXO0IUMO O3HAKOMUTH
CTYZIEHTOB C MOPSAJIKOM €€ U3YUEHUsI, PACKPBITh MECTO U POJIb JUCLUILIUHBI B CUCTEME
HayK, €€ MPaKTUYeCKOe 3HauyeHUe, JOBECTU JO0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETHUTH Ha BOIPOCHL.

[Ipu moaroToBKe K JEKIMOHHBIM 3aHATUSAM IO KypCy HE0O0XOIUMO MPOAYyMaTh
IJIaH €ro MPOBEAECHUSI, COJCPKAHUE BCTYIUTEIbHOM, OCHOBHOM M 3aKIIOUYUTEIBLHOU
YaCTH JICKIIUH, 03HAKOMUTHCS C HOBUHKAMH Y4EOHON M METOAMYECKON JTUTEPATYPHI,
MyOTUKAIMSIMU TIEPUOIMYECKOMN MeYaTH M0 TeME JICKIIMOHHOTO 3aHSATHUS, ONPEACIIUTh
CpeICcTBa MaTePHAIbHO-TEXHUYECKOTO O00ECTeUeHUs JICKIIMOHHOTO 3aHATHS U
MOPSAIOK MX MUCIOJB30BAHUS B XOJI€ YTEHUS JEKIMU. Y TOYHHUTH IJIAH MPOBEACHUS
MPAKTUYECKOTO 3aHATHUS 110 TEME JIEKIUU.
B xone NeKIMOHHOTO 3aHATHS MPENoJaBaTellb JOJKEH Ha3BaTh TEMYy, y4eOHBIC
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C IIEPEYHEM OCHOBHOW M JOMNOJHUTEIBHOU
JIATEPATYPHI 110 TEME 3AHATHUSL.
Bo BcTynuTenbHOM 4YacTH JEKIMH OOOCHOBaThH MECTO U POJb M3y4aeMOM TEMbl B
y4eOHOM NUCHUIUIMHE, PACKPBITh €€ MNpakThuueckoe 3HaueHue. Ecnu yurtaercs He
nepBast JISKIUs1, TO HEOOXOIUMO YBSI3aTh €€ TEMY C MPEAbIAYILIEH, HE HapylIas JOTUKU



U3TIOKEHUST ydeOHOro wmatepuana. JIekuuio clieqyeT HayuHaTh, TOJNBKO HYETKO
0003HaUMB €€ XapakTep, TEMy M KpPYyr Te€X BOIMPOCOB, KOTOphIE B €€ Xoae OydyT
PacCMOTpPEHBI.

B OCHOBHOW 4acTH JICKIIMH CIIEAyeT PacKphIBaTh COJEpKaHHE YUCOHBIX BOIPOCOB,
aKIICHTUPOBaTh BHUMAaHUE CTYIACHTOB Ha OCHOBHBIX KAaTETOPHSX, SBICHUSAX U
mporeccax, 0COOCHHOCTSIX WX NPOTeKaHWs. PacKpwIBaTh CYINIHOCTh U COJEPIKAHHE
Pa3TUYHBIX TOUYEK 3PEHUS M HAYYHBIX IMOJXOIO0B K OOBSCHEHHUIO TeX WU WHBIX
aBleHUl u mporeccoB. Creayer apryMEHTHPOBaHO OOOCHOBATh COOCTBEHHYIO
MTO3UIIHIO IO CIIOPHBIM TEOPETHYECKUM BorpocaMm. [IpuBoauTh mpuMepsl. 3a1aBaTh 11O
X0y M3JIOKEHUS JICKIIMOHHOTO MaTepralia PUTOPUICCKUE BOIIPOCHI M CAMOMY JaBaTh
Ha HHUX OTBET. JTO CIMOCOOCTBYET AaKTHUBU3AIMHM MBICIUTCIBHON JEATEIBHOCTH
CTYJICHTOB, TIOBBIIIICHUIO WX BHHMaHUS W HMHTEpeca K MaTepHally JIEKIIHH, e¢
conepkanuio. [IpernogaBaTenb TOJDKEH OTUYEPKUBATh HEOOXOAMMOCTh OTPAXKEHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKCHUH N3y4aeMON TEMBI.

B 3aKi1r04MTENbHON YacTH JICKITUU HEOOX0IUMO CPOPMYIIUPOBATEH OOIIIME BHIBOBI IO
TEME, PACKPHIBAIOIINE COJICP)KAHHE BCEX BOIPOCOB, IIOCTABJICHHBIX B JICKIIHH.
OOBSIBUTH IJIaH OYEPEAHOTO0 CEMHUHAPCKOTO WM Ja0OpaTOPHOTO 3aHATHS, JaTh
KpaTKWe PEKOMEHJIAIlMU I10 MOATOTOBKE CTYACHTOB K CEMHHApy WJIM JaOOpaTOPHOM
pabore. OnpenenuTh MECTO W BPEMS KOHCYJIbTAIMU CTYACHTAM, ITOXKCIIaBIIUM
BBICTYIIUTh Ha CEMHHApe C JOKJIaJaMU M pedeparaMH 10 aKTyaJIbHBIM BOIpPOCaM
00CyX/1aeMO! TEMBI.

Lenp nmpakTHUECKUX 3aHITHI 00ECIEYUTh KOHTPOJb YCBOCHHS Y4eOHOro MaTepuasa
CTYJIEHTaMH, pacllupeHre U YriIyOJeHne 3HAHUM, MOJyYeHHBIX UMM Ha JICKIUSAX U B
X0Zle caMocToATeNnbHON paboThl. [loBbiieHne >PGEKTUBHOCTH MPAKTUYECKHUX
3aHATHM ~ JOCTUTaeTCsi  MOCPEACTBOM  CO3[laHWS  TBOPYECKOHM  OOCTaHOBKH,
pacroJiararonieii CTy/IeHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3TJISI0OB U CYKIACHHM 11O
00CyXJ1aeMbIM BOIIPOCAM, JKEJIAHUIO Y CTYJACHTOB NMOPAd0TaTh Y JOCKU NP PEIICHUN
3a/ady.

[locne  kaxxgoro  JNEKIMOHHOTO M MPAKTHUYECKOTO0  3aHATHS  ClIeNaTh
COOTBETCTBYIOIIYIO 3alMCh B KypHAjJax ydeTa MOCEIIaeMOCTH 3aHATUI CTyJIEHTAMU,
BBISICHUTB Y CTApOCT YYEOHBIX TPYII MPUUYUHBI OTCYTCTBHUS CTYJCHTOB Ha 3aHITHIX.
[IpoBOaUTH TPYIIOBHIE U MHAUBUAYATbHBIE KOHCYJIBTAIIUUA CTYJACHTOB IO BOIIPOCAM,
BO3ZHUKAIOIIUM Y CTYACHTOB B XOJI€ MUX IMOATOTOBKH K TEKYIIEH U MPOMEKYTOUHOU
aTTeCTalMy 10 Y4eOHOU NUCIMIUIMHE, PEKOMEHI0OBAaTh B IOMOIIh YY€OHBIE U IPYTUe
MaTepHalibl, a TAK)KE CIPABOYHYIO IUTEpaTypy. M3ydueHne MuCIUIIITNHBI 3aBEPIIAeTCS
sk3ameHoM. lIpenopaBarens, IpUHHUMAONIUN DK3aME€H, JIMYHO  HeceT
OTBETCTBEHHOCTb 32 IPABMIIBHOCTD BBHICTABIICHUS OIICHKHU.

[Iporpamma coctaBiieHa B COOTBETCTBUU ¢ DenepaibHbIM rOCyAapCTBEHHBIM 00pa3o-
BaTeJIbHBIM CTAHIAPTOM BBICIIIETO 00pPA30BaHMSI IO HAMPABIECHUIO MOATOTOBKU
18.05.01 — «Xumuyeckasi TEXHOJIOTHsI SHEPTOHACHIIICHHBIX MAaTEPUATIOB U
u3enuii»( CIIeIUaNCT).

IHpunooicenue 1 k
paboueii npoepamme



MUHHCTEPCTBO HAYKH U BBICILIEI O OFPA30OBAHUA POCCHHCKOH ®EJEPALIUHI

OENEPAJIbHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIET'O OBPA3OBAHIA

«MOCKOBCKUM NOJIUTEXHUYECKHNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpasnenue noozomosxu: 18.05.01 — «Xumuueckas mexnonocus suepeonacviuyyeHHbIX
mamepuanos u uzoeauiin( cneyuanucm)

»
OII (npogpuns): « A8MoOMaAMU3UPOBAHHOE NPOU3BOOCMBO XUMULECKUX NPEONPUSINULLY

@Dopma obyuenus: ounas

Buo npogeccuonanvroii desmenvnocmu: (B coomsememeuu ¢ @I'OC BO)

Kageopa: «Annapamypnoe ogpopmnenue u asmomamusayusi mexHoi02U4eCKUX npouU3800Cma»

@OH/1 OUEHOYHbBIX CPE/I[CTB

110 JTUCHHUIUTUHE

«KOHCprKHHOHHBIe MaTEpHaAJIbl 1 TEXHOJOIUA MAIIIKMHOCTPOCHU S

Cocrag: 1. [1actiopt hoH1a OLIECHOYHBIX CPE/ICTB

2. Onucanue O1EHOYHBIX CPEJCTB:
OK3amenayuonHnvle buniemol

Temvl pechepamos
Dono mecmoewlx 3a0aHUll
Cocmasumens.

Kuxapes A.C

Mocxea, 2018 2



MOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHLIUIA

Tabmauua 1

I[I/ICIII/IHIII/IHZI «KOHCprKHI/IOHHbIe MaTepHuaJbl U TEXHOJOI'MA MAIIHHOCTPOCHU S

®I'OC BO 18.05.01 — «XuMu4eckasi TEXHOJIOTHSI IHEPTrOHACHINIEHHBIX MATEPHAJIOB U W31eJIHiD (CIenaIncT)

B nporecce ocBoeHMs JaHHOM AUCHUILIUHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIAEAYIONINE PO ecCuoHaIbHbIE

KOMITETCHITHH
TexHosorus dopma Crenenu ypoBHEH
KommnereHumu [TepeueHb KOMIIOHEHTOB (GbopMHpOBaHUS | OLIEHOYHOI'O | OCBOEHUS KOMITETEHIINU
KOMITETCHIIMH CpecTBa

Nupekc | DopMmynupoBKa
-CIIOCOOHOCTBIO 3HATh: JEKIHH, I, P,K, |ba3oBelii ypoBeHb:
IPOBOIUTH ~TEOpPETHYECKHE ocHoBkI | camocrosrens- | T, YO BOCHPOM3BOACTBO

- IOJTyYEHHbIX 3HAHUI B

NK MaTeMaTHYECKOE TEXHOJOTHH MAIIMHOCTpoeHus u | Hat pabora, y

16(1) CEeMHHAPCKHE X0J1€ TEKYIICTO
MOJIeTMPOBAHKE 000CHOBaHME PUHIMACMBbIX

. N 3aHATUS KOHTPOJIA
OTACIBbHBIX CTaAHNH PCUICHUH IIPpHU ITPOCKTUPOBAHUHU U IHoBBIIIEHHBIN YPOBEHb:
M BCETO yIIpaBJIeHUH POIIECCaMu IPaKTHYECKOE
TEXHOJIOTHYECKOTO | CO3/IaHUA U U3TOTOBJIECHHUS MAIIUH NPUMCHCHHMEC MTOJTYYCHHBIX
mporiecca ¢ Ha JOJDKHOM HayJHO- 3HaHUH B TPOLCCCE
HIOJITOTOBKH K
HCII0JIb30BaHHUEM TEXHUYECKOM YPOBHE;
ceMuHapam, K

CTaHIapPTHBIX yMeThb: BBICTYILICHUIO C
aBTOMATH3MPOBAHH | TEXHOJIOTUYCCKHE IPOIIECCHI

Oro pacyera u
MPOEKTUPOBAHMUSI.

W3TOTOBJICHUS JIeTajeil u cOOpKu
MalllMH 3aJaHHOTO KayecTBa B
BBICOKHX

IIpu TCXHHNKO-




AKOHOMHUYECKHUX MOKa3aTeIsIxX
IPOU3BOICTBA.

BJIA/IETh:
-METOJlaMU  pacyeTa, KOHCTPY-
UPOBaHUS W  WM3TOTOBJICHUS
OCHOBHOTO M BCIIOMOTaTEIHHOTO
00opy10BaHMUS.

**. CokpanieHus: GopM OIICHOYHBIX CPEJICTB CM. B IpmiokeHnu 2 K PII.



HepequL OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE
«KOHCprKHHOHHLIe MaTepHuaJbl U TEXHOJOIUSI MAIIMHOCTPOCHUSI»

Ipunoocenue 2
K pabouetl npocpamme

HaumenoBanue [IpencraBnenue
Ne OLICHOYHOTOCPEIC Kpatkas xapakreprucTruka OLlEeHOYHOTO OLICHOYHOTO CPE/CTBA B
oC TBa CpeacTBa ®OC
CoBMecTHas JeATeNbHOCTD TPYIIITBI
oOyuaromxcs u MEIarOruYecKoro
[paboTHUKA noj yIpaBJIE€HUEM
Tlenosas u/wnn MeJarornyeckoro  pabOTHUKA C  LEJIbIO Tema (mpoOnema),
1 poieBas Hrpa pereHuss y4eOHbIX U TPOQPECCHOHAIBHO - KOHUEMLH, POJH H
(TT) OPHCHTHPOBAHHBIX 3a/1ad IyTeM HMIPOBOTO | OXKHIACMBIH PE3yIBTAT MO
MOJICTTMPOBAHUSI  PEATBHOW  MPOOIEeMHOM KaXJI0# urpe
CUTYalllH.
[To3BOMNIsIETOIICHNBATEyMEHHEAHAIN3HPOBAT
b u
[IpoGnemHoe  3amaHue, B KOTOPOM
oOyuaroniemMycss MpeaiaraloT  OCMBICIUTh
2 Keiic-3agaua [pEeATbHYIO npodeccuoHaabHO- ([3amaHus Il pelIeHus Kekc-
(K-3) OPHUEHTHPOBAHHYIO CUTYALHIO, 3a1a4u
HEOOXOMUMYIO NIl PEIICHHUs]  JTaHHOU
MPOOIEMBI.
Kpyrmbiii crou, OneHouHble  CcpelacTBa,  mo3Bosistiomue | [lepedyeHb TUCKYCCHOHHBIX
BKJIIOUUTh  OOydYalolIUXcs B  Ipolecc TEM IS IPOBEACHUS
3 HOHQP;;XC;PZEHYT 00CYXJICHHSI CIIOPHOTO BOIPOCA, MPOOJIEMBI  [KPYTJIOTO CTOJIA, TUCKYCCHH,
z[e6a:TLI > M OLIGHUTh HX YMEHHE apryMEHTUPOBAThH MOJIEMUKH, JUCITYTA,

COOCTBEHHYIO TOUKY 3pEHHUSI.

nebaroB
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Pa3znoypoBHeBbIE
3a/1auM U 3a/laHus
(P33)

Pa3nuyaroT 3a1a4m U 3a4aHUS:

Q) pelpOIyKTUBHOIO YPOBHS, [T03BOJISIOIINE
OLICHUBAaTh W JMAarHOCTHPOBATH 3HAHUE
(hakTHYIEeCKOTO Marepuana (6a3zoBbIC
MOHATHUS, aNTOPUTMBI, (HAKTBI) U YMEHHE
NpPaBUIBHO  HCIIOJIB30BaTh  CIENHATbHbIC
TEPMHUHBI M TOHSTHS, y3HABaHHE OOBEKTOB
M3y4EHUs B paMKax OIpPEAEICHHOIro pa3/era
TIMCUUTUIAHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
[103BOJIAIOILIKE OIICHUBATh u
NMMarHOCTUPOBATh YMEHHS CHHTE3HpOBATh,
QHAJIM3UPOBATh, 0000IIAaTh (paKTHUECKUN U
TEOPETUIECKUI Marepuan c
hopmyTupoBaHUEM KOHKPETHBIX
BBEIBOJIOB,  YCTaHOBJICHHEM  INPUYNHHO-
CIICICTBEHHEBIXCBS3CH;

B) TBOPYECKOTO YPOBHS,
MO3BOJISIFOIINE OLICHUBATh u
NMMAarHOCTHPOBATh YMEHUS, WHTETPHPOBATH
BHAHUS pa3IUYHBIX obmacrei,
ApPTyMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
BpeHusl.

KoMIuiekT pasHOypOBHEBBIX
3a7a4 ¥ 3aJaHnui

PacuetHo-
rpadguveckaspadbora
(PT'P)

CpencTBO TPOBEPKH YMEHUW TPUMEHSTH
MOJTy4YCHHBIC 3HAHUA o 3apaHee
OTIPENICTICHHON METOJUKE [UIS  PEIICHUS
3ajlad WM 3aJaHUd TI0 MOIYIIO HWJIH
TACIIUIIMHE B I[€JIOM.

KomriuiekT 3amaguii mis
BBITIOJTHEHHS PACcUETHO-
rpadudeckoit paboThI

Pedepar
(P)

[TpomykT CaMOCTOSTENIbHON paboThI
CTYJICHTa, MPEACTABIISIONIUNA COO0N KpaTKoe
M3JI0’KEHUE B MIMCbMEHHOM BHU/IE MOJTYYE€HHBIX
[PE3yNIbTaTOB ~ TEOPETUYECKOTO aHaim3a
OTIpeIeTICHHOM Hay4YHOU (yueOHO-
MCCIIEJIOBATENIbCKOM)  TeMbl, TI/Ie  aBTOP
[PACKpBIBAET CYTh HCCIIEIyeMOU MpOOIEMBI,
MPUBOIUT PA3TUYHbIE TOUKU 3PEHUS, a TAKXKe
coOCTBEHHbBIE B3IJIsIbl HA HEe.

Temsl pedeparon

YcTHBIN
omnpoccodeceI0BaHKE,
(YO)

CpelncTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crienuanbHas ~ Oecega  MMEAarormyeckoro
paboTHUKAa C oOOydarolUMCsS Ha TEMBI,
CBSI3aHHBIE C M3Y4aeMOH JAWCHMIUIMHON, U
[paccUMTaHHOE HA BBISICHEHHE 00beMa 3HAHUHN
00y4aroIIerocs 1o ONpe/eICHHOMY pa3Jeny,
reMe, mpobiemMe u T.11.

Bomnpocs! o
TeMaM/paszfenam
JUCLUTIIIMHBI

Tect

(T)

CuctemMa CTaHJApTU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
NpoLeypy H3MEpPEeHUs YpOBHA 3HAHUU H
yMeHuil oOyJaronierocs.

®OoHJ TECTOBBIX3aJaHUN
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CrpykTypa u cogepxanue MUCUUILIMHBI « KOHCTPYKLIMOHHBIE MATEPHUAJIBI H TEXHOJIOTHSI MAIIUHOCTPOCHU SI»

Ipunoxenue 3

no cnennajbHOcTH 18.05.01 — «XuMHUYecKasi TEXHOJIOTHS IHEPTOHACHIINIEHHBIX MATEPHAJIOB U U31eHiD» (CIeNnaIncT)

dopma o0yueHus - ouHas

Buasbl yueOHoii padorsl, Dopmbr
E" = g BRJIOYasl CAMOCTOATEC/IILHYIO BI/I}II)I CaMOCTOSATEJILHOM paﬁoTbl aTTecTa
Paziex § % g padoTy CTY/1€HTOB, CTYJ€HTOB -
5 U TPYAOEMKOCTh B yacax
n/n © ol CP
J | MC | a6 | . | KCP | K.P. | KIL| PIP | Pedepar | Kip | D | 3
XapakTepucTuka o00beKTOB
anmaparocrpoeHust. KoHcr-
1 | pykunoHHbBIE MaTepuajbl, | 8 1 4 4 + |+
NpUMeHsieMble NPH HM3rOTOB-
JICHMH ANNApPaToB .
TexHos0orusi  M3roTOBJICHUS
2 | OCHOBHBIX COOPYHBIX €IHHHIL 8 2-5 4 4 + + +
anmnapararypsbl.
HzroroBienne u  cOopka
3 | 3JIeMEeHTOB KOHCTPYKUUM 6-7 4 4 + |+ +
anmnaparos.
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[eXHOJIOTHSI M3TOTOBJEHUS
U cOopku OCHOBHBIX
BHU/J0B anmapartypsl.

Tensi0o00MeHHbIC anIapaThl.

8-10

FexHOJIOrUsl U3TOTOBJICHUSA
" cOopku OCHOBHBIX
BHU/I0B anmaparTos.
.Kosonnsie anmnapar U

€MKOCTHOe 000pyA0BaHMe.

11-12

TexHOJ0russ HM3roToBJIe-
HUA M COOpPKH anmapatos
BBICOKOI'0O 1aBJICHHUSI.

13-15

OCOGEHHOCTH  TEeXHOJIOTUH
U3rOTOBJIEHUSI M  COOpPKM
OHMMeTa/UIM4eCKHX anmna-
paToB. Ocobennoctu
TeXHOJIOTUH  U3TOTOBJIEHUS
HEra0apUTHBIX U HEKECTKUX

o0eyaek.

16-18

dlopma ammecmauuu

19

IK3.

Bcero yacoB nmo aucuunJInHe

36

36

72
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[Tpunoxxenue 4
Bonpocel o pucuuniinge
«KOHCTPYKIMOHHBIE MAaTEPHAJIbI M TEXHOJIOTUS MALUINHOCTPOCHHU»
AJIsl CAMOIIOATOTOBKH K 3a49€TYy

1.Marepuaibl, IpUMEHSIEMbIE TIPU U3TOTOBJICHUH alliapaToB.

2.3aroToBKHM AeTasiel annaparos. [I[punycku u onepanroHHbIE AOIYCKH Ha
00paboTKy 3aroTOBOK M3 MPOKATa.

3.3arotoButenbHble onepauu. [IpaBka, oUncTKa, pa3METKA U PACKPOU.

4. 3aroroBuTenbHble onepannu. Peska 3aroroBok. O6paboTka kpomok. I'noka.
5. 3aroroBurenbHbie onepanuu. [ noka mumHApUIecKuX odeuaek. [ 'nbka
KOHUYeCcKuX obevaek. ['mOka Tpyd u TpyOHBIX 3arOTOBOK.

6. OcOOEHHOCTH TEXHOJIOTUU U3rOTOBIIEHUs JeTanel anmaparta. Obeuaiku.
3uroBanue. OTOOPTOBKA TOPLIOB.

8. Konctpykuuu gaumi. MeToa mTaMnoBKY JTHUII HA peccax. MeTo
POTAIMOHHOTO BhHIJIaBIUBaHUs (CIIMHUHTOBaHUE).

9. OCOOEHHOCTH TEXHOJIOTUU M3TOTOBJICHHSI TOHKOCTEHHBIX JHUI. KanuOpoBka
JTHUIII,

10. TexHOJIOTHSI U3TOTOBJIEHUE TPYOHBIX PEIIETOK.

11. Texnonorust cOOpKU KOPIycOB KOJOHHBIX anmnapatoB. Coopka iaHIeB ¢
JHULIAMU.

12. Texnonorusi coopka TerI000MeHHBIX amnmnapaToB. CrocoObl KperieHus Tpyo B
TPYOHBIX pelIeTKax.

13.0c06eHHOCTH TEXHOJIOTUN U3TOTOBIICHUS K COOPKU OMMETAIITUYECKUX
anmnapaToB. bumeTaibl, IpUMEHSIEMBIE B allllapaTOCTPOCHUU.

14.Crioco0b1 ipon3BoicTBa OnMeTauioB. [Ipokarka, TUThE, CBapKa B3PHIBOM,
BaKyyMHO-TH(dy3HMOHHAs CBapKa.

15. O6mas xapakTepUCTHKA ABYXCIOWMHBIX cTanei. OcobeHHOCTH
3arOTOBUTEJIbHBIX ONEpaIMid, CBAPKA IBYXCIOMHBIX CTAJICH.

16. ®yTrepoBanue U IJIaKUPOBAHKE JCTaNCH U anmapaToB. [[ByXcioiHbIE TPYOBI,
TUTAKUPOBAHKUE TPYOHBIX PEIIETOK.

17. TexHonorus U3roToBJICHUE MHOTOCJIOMHBIX JHUIILI.

18. TexHonorust cOopka y3J0B alapaToB O] CBAPKY.

19. TepmooOpaboTKa anmaparos.

20. TexHonorus: U3roTOBJICHUS JIMH30BBIX KOMIIEHCATOPOB. BosHKUCTBIE
KOMIIEHCATOPHI.

21. TexHONOrUsl U3rOTOBJICHUS IITYLEPOB, JTIOKOB U JIa30B.

22. Anmnapatsl BBICOKOTO AaBlieHUs. BuTele anmaparsl.

23. Anmapatsl BBICOKOTO JaBJIeHUs . PylTOHHMpOBaHHbBIE annapaTsl.
24.Anmnapatsl BBICOKOTO AaBiieHUs. KoBaHHBIE, KOBaHO-CBAapHBIE U IITAMIIOBAHHO-
CBapHbIE ammapaThbl.
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Tembl pedpeparToB
mo JMCIOUIIJINHE
«TexHosmoruss XuMH4YeCKOIro MAaIIUHOCTPOCHUS»

1. UzroroBnenne u cOOpka MUIUHAPUIESCKIX EMKOCTHBIX alllapaToB.

2. UsroroBienne u cOOpKa CTaTbHBIX MHOTOCIOWHBIX PYJIOHUPOBAHHBIX
amnmapaToB BHICOKOTO JJaBJICHUS.

3. UsroToBiieHne u cOoOpKa KOKyXOTpyOUaThIX TEMJIOOOMEHHBIX aNapaToB.
. sroroBnenne u cOopka CIUpaNbHBIX TETNIOOOMEHHHUKOB.

. sroroBnenne u cbopka TemI000MEHHBIX TUTACTUHYATHIX aIllapaToB.

. sroroBnenne n cOopka KOJOHHOH ammapaTyphl.

. sroroBnenne u cbopka TpyOHOTO IMydKa.

. I3rotoBnenne u cOopka TEIIIO0OMEHHUKA TUIIA «TPyOa B TpyoOe».

O 0 3 N O1 B~

. I3rotoBnenne u cOOpka BUTHIX TEINIOOOMEHHUKOB.
10. UzroTtoBneHue u cOoOpka amnmapaTroB BO3AYIIHOTO OXJIAKICHHUS.
11. U3roTtoBneHue u cOOpKa MIaCTUHYATO-PEOPHUCTHIX TEMII0OOOMEHHUKOB.
12. UzroToBneHue u cOOpKa Tapeaok MacCOOOMEHHBIX arnmnapaTosB.
13. UzrotorneHue u coOopka HerabapuTHOM ammapaTyphl.
14. VzroTtoBneHue u cOOpKa HEKECTKUX 00CUaeK.
15. UzrotoBnenue u cOopka OMMETAITMISCKHUX aIapaToB.
16.®yTepoBanue U IJIaKUPOBAHHUE JeTanel u anmnapaToB./|ByxcilolHbIe TPYOHI,
IJIAKUPOBAHUE TPYOHBIX PEIIETOK.
17.TexHoJ10rusg N3roTOBJICHUE MHOTOCJIOMHBIX THUIII.
18.TexHoJIOT U U3TOTOBJICHHS JIMH30BBIX KOMIIEHCATOPOB. BosHUCTRIC
KOMITCHCATOPHI.
19.TexHOJIOTHS U3TOTOBJICHUE TPYOHBIX PEIIETOK.
20.Crioco6sI mpon3BojicTBa OnMeTauioB. [IpokaTka, TuThe, CBapKa B3PBIBOM,
BaKyyMHO-U(Py3noHHAS CBapKa.
21.TexHoyIOrMs U3rOTOBJICHUS SMATUPOBAHHOM aIlmapaTyphl.

TeMaTKa CeMHUHAPCKHMX U NPAKTUYECKUX 3aHATHI
10 JUCUUILINHE
«KOHCTPYKIMOHHBIE MAaTEPHAJIBI U TEXHOJIOTMSI MALIMHOCTPOCHM D)

1. TexHOMOTHS U3TOTOBICHUS M COOPKH KOXKYXOTPYyOUaThIX TETUIOOOMEHHBIX
arrnaparoB
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2. TexXHONOrusl U3rOTOBJIEHUS U COOPKH TETNTIOOOMEHHBIX MJIACTUHYATHIX
anmnaparos.

4. TexHOnOrUs U3rOTOBJICHUS U COOPKHU KOJIOHHOM anmaparypsbl.

5 TexHOJO0TUsl U3rOTOBIECHHSI U COOPKHU TPYOHOIO MyYKa.

6. TexHONOrusl U3rOTOBJICHUS U COOPKH TEIJIOOOMEHHUKA TUIIA «TpyOa B TpyOe».
7. TexHONO0Trs U3TOTOBJIECHHUSI U COOPKHU BUTHIX TEIIIOOOMEHHUKOB.

8. TexHoyorust U3roToBJIEHUs U COOPU amnmapaToB BO3AYIIHOTO OXJIAXICHHUS.

9. TexHONOTUs U3TOTOBJIEHUST U COOPKH MJIACTUHYATO-PEOPUCTHIX
TEMI000MEHHUKOB.

10. TexHoNOrUst U3TOTOBJIEHUSI W COOPKH KOJIOHHOM armapaTypsl.

IIpumepsbl IK3aMeHALMOHHBIX 3aJaHU I
o AUCIHHUIJIUHE
«KoHCTpYKUMOHHBIE MAaTePHUAJIbI U TEXHOJOTMSI MAIUUHOCTPOCHUS»

MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKOMN ®EEPAIIMN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BXOJUKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICHIETO OBPA30OBAHM S

«MOCKOBCKHUM HOJIHTEXHI@‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

dakynaprer XUMHUYECKOI TEXHOIOTHH U OMOTEXHOJIOT U

Kadenpa «AnmaparypHoe opopmiieHHe U aBTOMATH3AIHS TEXHOJIOTHIECKUX TTPOU3BOJICTBY
HucuumimHa « KOHCTPpYKIIMOHHBIE MAaTEpHaIbl U TEXHOJIOTUSI MAaIIMHOCTPOCHUSY
Hanpasnenue noarotoBku 18.05.01 — «XuMuueckas TEXHOJIOTHS SHEPTOHACHIIIEHHBIX
MaTepHUaioB U U3ACIIHII»

3K3AMEHAIIMOHHBIA BUIET Ne 1.

1.Marepuaisl, IpUMEHSIEMbIC TTPU U3TOTOBIICHUH aIlapaToB.

2. OcoOEHHOCTH TEXHOJIOTUH H3TOTOBIEHUS M COOPKU OMMETAJUTHUECKUX alIapaToB.
buMeraiuibl, mpuMeHseMbIe B alllapaToOCTPOCHUH.

3.TexHomnorus cOOpKa TEII00OMEHHBIX arnmapatoB. CrocoObl KperieHUs

TpyO B TPYOHBIX pelIeTKax.

VYTBepkaeHo Ha 3aceqaHuu Kadenpsl « 26»  asrycra 2018 r., mporokon Ne

3aB. kagenpoii /T'enepanos M.b./
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