[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: Makcumos Anekceit bopsMHHUCTEPCTBO HAYKHU U BBICIIIETO OBPA3OBAHUS POCCUMCKOM ®ENEPALIN
[lomxrocTs: Apexgop AeBaTANGEA 1O AR PEABEIHOECABH R OMHOE OBPA3OBATEJIBHOE YUPEXIEHHE BBICIIEIO OBPA3OBAHISI

[ata nognucanus: 30.09.2023 11:47:51

Vesmcansiit nporpanvieti ios:. | <MOCKOBCKH TIOTMTEXHUYECKHAA YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6

(MOCKOBCKHWM MOJINTEX)

CDaKyJII)TeT MallIMHOCTPOCHHUA

PABOYASAIIPOI'PAMMA JUCHUIT/IMHBI

«4YEPHBIE U IIBETHBIE CILIABBI JTUTEHHOI'O

HPOU3BOACTBA»

Hanpasnenue noarotoBku
15.03.01 «MamHOCTPOCHUE)

OOpa3oBatenbHas nporpaMma (po@uiib MOArOTOBKHU)
«KoMIiekcHbIe TEXHOJIOTHYeCKHe NMPouecchl M 000py10BaHHe

MAIIMHOCTPOCHU S

KBanudukauus (cTeneHp) BEITYCKHUKA

bakaaasp

®opma 00ydeHus
3aouHasn

Mocksa, 2022 r.



PazpaboTunk(u): J—
E— || e
K.T.H., JIOIICHT g ll‘ _I-}g_,a: T A.A. ITonomapén
CoraacoBaHo:

3aBenyrouuii kadenpoit «ManrrHbl
¥ TEXHOJIOTUH JINTEHHOTO MPOU3BOCTBAY, -
K.T.H., JOLECHT /B.B. Conoxuenko/

PykoBoautens 06pa3oBaTenbHON IPOrpaMMBbI /C.A. Iapmuna/




wn e

Copnep:xanue

enu, 3a1auu U MIIaHUPYEMBbIE PE3YIbTATHI O0YUCHUS O JUCHUTIIHHE. ....veervveereenveerireeseenns 4
MecTo TUCHMITIIMHEI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBI ......oevvveneiieeireasresieesieenenes 4
CTpyKTypa U COAEPIKAHNE JUCIIMIITIHBL . ......vveeriereeserieneesiriessesssneesseessneesnesssneesneesneesnnssnnee e 5}
3.1. Buabl y4eOHOH PAOOTBI H TPYHOCMEKOCTD .....vvvviteesriasresseeseassesseesseasnesseesseassssessseassessessens 5
3.2. TeMaTHYeCKUU TUTAH U3YUCHUS JTUCTIUTITHB .....vveenveeisreaseesireansesssseessessssesnsesssnesssesssneannes 5
3.3, COMCPIKAHUE JIUCIIHTIIIITHBI «...vvveiutveesstreesstesesstessssseeessseessssesssssesssssesssssesssssessssssssnsssssnssessnsees 6
3.4. Temarnka CEMUHAPCKUX/TIPAKTHYCCKUX U JTAOOPATOPHBIX 3AHITHH] .vvevvvvveevveeiireesineennenas 8
3.5. Temarnka KypCOBBIX TPOCKTOB (KYPCOBBIX PAOOT) ..uvvveiurrreirrersiireessireessireesssseesssneessssesssnes 8
Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE OOCCIICUCHUEC ... vvveevreeeireesssreesssresssinessnsnessnsns 8
4.1. HopmaTuBHBIE JOKYMEHTBI U I'OCTBL.....eeiiiiiiiiiiiiic e 8
4.2, OCHOBHAS JTHTEPATYPA ... .vverveeneesreseanresseesseeseasesaseaseassesssesseassessesassasesssesseasesssssseensessessens 8
4.3.  JIOTIOITHUTEIBHAS JIUTEPATYPA +..vveuveenreseesseassesseesseasesssesseesseassesseesseassesseesseassesssssseessesssessens 8
4.4. DIEKTPOHHBIC O0PAZOBATEIBHBIE PECYPCHI ... e uviuteesrirsresseesseasresseesseassesseesseasesseessessesnessens 8
4.5, JIuieH3uoHHOE U CBOOOIHO PACIPOCTPAHIEMOE POTPAMMHOE O0CCIICUCHHE ........v..nee.. 9
4.6. CoBpemenHble npodeccroHaIbHble 0a3bl JaHHBIX U WH(OPMALMOHHBIE CIIPABOYHbIE
(037 (65 1)1 SO P PSP RPPPR TR 9
MaTepuanbHO-TEXHUYCCKOE OOCCIICUCHUE .. vvveiuvvressrrressrreessseeessseesssseessssesssssesssssessssssssnseessnes 10
METOAMYCCKUE PEKOMEHITAITHH «..vvevvveeessvesssseeesssssesssssssssssssssesssssesssssesssssesssssesssssesssssessnsssssnes 10
6.1. MeToanueckue peKOMEHIAUH TSI TPETIOIaBaTeNs TI0 OPTaHU3AIMHA OOYUCHHS ........... 10
6.2. Meroaudeckue yKazaHus JJisi 00YIAFOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI .......cevveneeene. 11
DOH/T OIIEHOUHBIX CPEIICTB - ..vvteutreeurreesureeessteesasseeessseesassesaassesasssesaasseeaasseesasseessssessnsseesnseessnns 12
7.1. Metoabl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB OOYUCHMS ... cecvvveereeeeienreenneennreesenenneenes 14
7.2. lllkana ¥ KPUTEPUH OLIEHUBAHUS PE3YIBTATOB OOYUEHHUM ... .evvivienriiiieiiierisiee e 14

7.3, OTICHOUHBIC CPEIICTBA -..cuuvrarteesreantesanneasseessseassseasseessssasseeasesasseesssessseessssanseessessseessessnseenns 14



1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIHHE

JucrumiHa «YepHble U IIBETHBIC CIUIABBI JIMTEHHOTO MPOU3BOJICTBA» OTHOCUTCS K YHCITY
y4eOHBIX ~ TUCHUIUIMH, (OPMHUPYIOIIMX  CIEHHalIbHbIe NPO(PECCHOHATIbHBIE HABBIKA IO
HanpaBienuto 15.03.01 «MamuHocTpoenue» u  npoduiato noarotoBkn  «KomrmexcHbie
TEXHOJIOTUYECKHE TIPOLIECCH M 000pyI0BaHHE MAIIMHOCTPOCHHS.

Llenpro TUCHUIUIMHEI SBISAETCS TPUOOPETEHHE CTYICHTAaMH 3HAHWH O CBOWCTBAX JIMTEHHBIX
CIIaBOB, TEOPETUYECKMX OCHOBAX MX KPUCTAUIM3AIMU M IUIABJICHMS, a TAKXKe IMPAKTUYECKUX
HaBBIKOB 110 ONPEICICHUIO TEXHOJIOTHYECKUX (JIMTEHHBIX) CBOMCTB, HanboJee pacipoOCTPaHEHHBIX
JUTEHHBIX CIUIABOB /ISl U3TOTOBJICHUS! MAITMHOCTPOUTEIBHBIX H3/IETHHA.

OOyuenne mno aucuuiuiMHe «YepHble M LBETHHIE CIUIABBI JMTEHHOTO INPOU3BOJCTBAY
HAarpasJeHO Ha (popMUpOBaHKE y 00YUAIONTMXCS CIECAYIOMNX KOMITCTESHIIHNA:

K B pe3ynbrare ocBoeHUs
o4 oOpa3zoBatenpHO nporpamMmbl | [lepedensb MIaHUPYyEMBbIX pe3yIbTaToOB O0yUEHUs IO
roMuete oOyyaromuiics J0IKEeH JUCLUILINHE
HITUU
o0nanath
[1K-1 Cnocoben pa3pabateiBath | UIIK-1.6. HazHauaeT TeXHOIOTUYECKUE PEKUMBI
TEXHOJIOTUYECKHE  TPOLECCHl | TEXHOJOTHUECKUX OTEePaUid N3rOTOBICHHUS
M3TOTOBIICHHS MAaIIMHOCTPOUTENBHBIX U3JEINI CpeTHei
MalIuHOCTPOUTEIBHBIX CJIO)KHOCTH CEPUMHOTO (MacCOBOT0) IPOU3BOACTBA
u3nenuit cpexaneit cioxknoctu | UIIK-1.9. YcranaBnuBaer 1o mapke Matepuaia
CEpUIHOTO (MaccoBOT0) | TEXHOIOTUYECKUE CBOWCTBA MaTepUAIOB
MIPOU3BOJICTBA MAaIIMHOCTPOUTENBHBIX U3JIEIHI cpenHen
CJI0)KHOCTH CEpUHHOr0 (MacCOBOI0) MPOU3BOACTBA
NIIK-1.12. AHanu3upyeTr Npou3BOACTBEHHYIO
CUTYAIIUIO U BBISIBJISICT IPHYUHBI e)EKTOB TIPH
M3TOTOBIICHIUH MAIIMHOCTPOUTEIBHBIX U3IEITUI
CpeIHel CI0KHOCTH CEPUITHOTO (MaccoBOT0)
MIPOU3BOJICTBA
NIIK-1.20. OnpenensieT mapaMeTpbl U PEKUMbI
TEXHOJIOTUYECKUX MPOIIECCOB U3TOTOBICHUS
MAaIIMHOCTPOUTENbHBIX U3JENUI cpeiHel
CJIO’KHOCTHU CEpHIHOTO (MaccoBOTr0) MPOU3BO/ICTBA
2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JucuunnnHa «YepHble U IBETHBIE CIUIABBI IUTEHHOTO MPOU3BOACTBA» OTHOCUTCS K biioky 1
DIIEKTUBHBIX JUCHUUIUIMH YacTH, (OPMUPYEMOW YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUN
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OakaIaBpHara.

Juctunnuza 6a3upyercs Ha CIeIYIOIINX, MPONIEHHBIX JUCIUTUTHHAX:

- «Dus3nkay;

- «MarepuanoBeieHUe»;

ZII/ICHI/IHJ'II/IHa ((HHTGIZHBIG CIINIaBbID» JIOTHYCCKU CBs3aHaA C HOCJ'IG}IYIOHH/IMI/I JUCHUIITIMHAMMA.
«OCHOBBI TEXHOJIOTMM MPOU3BOJCTBA OTJIMBOK», «OCHOBBI TEXHOJIOTMI IUIABKU JIMTEUHBIX
cr1aBoB», « COBpeMEHHBIC TEXHOJIOTHH JIMTEHHOTO TTPOU3BOJICTBAY.



3. CTpykTypa U coiep:kaHHue QUCUUILINHBI

OO011ast TPYA0EMKOCTh AUCIUILIMHBI COCTaBIsAeT 7 3aueTHbIX eaunuil (108 gacos).
Nzygaercs Ha 7 cemecTpe oOydeHus. @opma MPOMEKYyTOYHON aTTECTAIlUH - 3a4eT.

3.1  Buabl yueOHO# padoThl U TPYA0EMKOCTH

3.1.1 3aounas ¢popma oOyueHus

Ne . KoanuectBo | CemecTpsl
Buna yueOHoii padoThI
n/n 4acoB 7 cemecTp
1 | AyauropHble 3aHATHSI 10 10
B ToMm unce:
1.1 | Jlexuuu 6 6
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHATHUS 4 4
1.3 | JlaboparopHbie 3aHATHS
2 | CamocTosiTe/ibHasi paboTa 08 98
B ToMm unce:
2.1 | [loaroToBka u 3ammra Ja00paTOPHBIX
pabot
2.2 | CamocTOsITeTLHOE N3YUCHUE 08 98
3 | IIpome:kyToUHas aTTeCTAUSs
3auet/nud.3auer/7K3aMeH 3a4ET
HTroro 108 108

3.2 TemaTnuyeckuii NJIaH U3y4eHHUs TUCHUNITHBI

(o ¢popmam oOyueHus)

3.2.1. 3aounas popma oOydeHUs

TpyaoemMkocThb, yac

AynutopHasi pa6ora 2
g | 8 | 5, 2
Ne Pa3zgenst/Temsl o < SEx|l Ewx| 2E| SE
n/n JHCHHMITAHBI 3 = § SE SE| 2] 88
2 2 |£2E £2| £¢| 5 &
S | EE% &% £ ¢
S
@)
1 | Beeaenue 2
4
2 Teopusi miiaBjaeHus U
KPHMCTAUIM3Aa1I[MH MEeTAJJIOB
CILIABOB 10
3 JInuTeiiHble CBOICTBA CIVIABOB 2 40
TexHonornueckue (JUTEIHBIE)
CBOWCTBA CILIABOB.
CKJIOHHOCTB CILIaBOB K YCaJOYHBIM
paKoBHHAM M MMOPUCTOCTH.
JIuneliHas ycajka CIJIaBOB U OTIIMBOK. 8
YcaouHble HAPSKEHUSL. 8




DOopMUPOBAHHUE OCTATOUYHBIX
HanpsHKEHUM.

CKJIOHHOCTB CILUIABOB M OTJIUBOK K
TOPSTYUM U XOJOJHBIM TPEITUHAM. 8

Fa3OHaCHH_IeHHOCTI) CIIJIaBOB.
HemeTammmueckue BKIIOYCHHS. 8

JIukBanys. 3aBUCUMOCTD
MEXAHUYECKUX CBOMCTB OT TOJIIIHUHBI
CTEHOK OTJIMBOK. 8

4 OO0mas xapakTepucTuKa, 2
¢GopmupoBanue JUTOI CTPYKTYPbI U
0CO0EHHOCTH JIUTEHHBIX CBOMCTB

JKeJIe30YTJ1ePOAUCThIX CIJIABOB 10

5 OO0uas xapakTepucTuKa, 2
(¢popMmupoBanue JTUTON CTPYKTYPHI U
0CO0ECHHOCTH JIUTEHHEIX CBOICTB

CILIABOB IIBEeTHLIX METAJLJIOB 10
6 Hcxoanbie MaTepuasbl 151
NPHUTOTOBJICHHUS JIMTEHHBIX CIJIABOB 8

7 IIpuHIMNBI pa3padoTKH JUTEHHBIX
CIJIABOB M MeTOJbI ONTUMM3ALNU UX

XHMHYECKOT'0 COCTaBa 8
8 XuMH4YecKasi TepMOJIMHAMHUKA O 2
HATNIPaBJIEHUH H MOJIHOTE
NPOTeKAHUs peakumii 8
Hroro 6 4 98

3.3 CoaepxaHue THCHUNIHHDI

BBeaenmue.

enu n 3amaun TUCHUTUTMHBL. MecTO U poJb JUCHUILTUHBI B OOIIEH CTPYKType MOATOTOBKHU
CIIenuajaIncroB, CBA3b C I[pyrI/IMI/I AUCIIUIIIINHAMMU. OCHOBHBIG IIOHATUA AUCHHUIIIINHBI «HI/ITel\/’IHIﬂe
CIIJIaBBD». HI/ITGfIHI:IG CIIJIaBBbI, KaK KOHCTPYKHI/IOHHI)IC MaTCpI/IaJ'IBI B MaHII/IHOCTpOGHI/II/I.

Teopus nuiaBjaeHNs U KPUCTAIM3ALUH METAJIOB U CILIABOB.

IIpoueccel muaBieHHUs W KPUCTAIUIM3ALUU METAJUIOB U cIulaBoB. CTpOe€HHME U CBOMCTBa
Kuakoro metayia. [lonsaTus kpucramm3anuy 1 3aTBepaeBannst. DopMUpPOBaHUE JIUTON CTPYKTYPbI
OTJIMBKH M (U3NKO-MEXAaHWYECKHX CBOMCTB crutaBa. CrocoObl YIpaBlIEeHUS KpUCTAJUIMYECKOH
CTPYKTYpPOH OTIIMBKH.

Jluteiinble CBOMCTBA CIJIABOB.

OOmiass xapakTepuCTHKa IUTEHHBIX cIUaBoB. JIuTeitHbie cBoiicTBa. TexHOMOrHMuYecKue
CBOICTBA B YCIOBHSIX TAHHON TEXHOJIOTUU JIUTHS.

XKuakorekyuecTb METAUIOB M CIUIaBOB. [IpoObl Ans ompeneneHus. 3HAUYE€HHUE HTOTO
CBOMCTBA Il MPAKTHKU JIMTEHHOTO MpOM3BOACTBA. [loHATHE O HyJNEBOM KUAKOTEKYYECTH.
MexaHu3M OCTaHOBKHU MOTOKA. PAKTOPHI, BIUSIOUIME HA KUJIKOTEKYUeCTh. CBsA3b KUIAKOTEKYUECTH
W JUarpaMMbl COCTOSTHUS. 3HAYCHHS KUAKOTEKYYECTH MO CHHPATBLHON Tpole JUIsi HEKOTOPBIX
CIIaBOB. I'a30moriolieHyue U ra30BhIICICHUE B MeTaIaX U cIuiaBax. ICTOUHUKY IomajJaHus ra3oB
B MeTaJll. BiusiHMe ra3oB Ha CBOMCTBA CILUIABOB U KAYECTBO MOJy4aeMOW MPOTYKIIUH.




Mexanu3m 00pa30BaHUs Ta30BOM M Ta30ycajOYHON MOPUCTOCTH. Mepbl TMpeaynpexIeHus
NIONAJaHUsl Ta30B B METAUI U INPEAOTBPALLECHUS BBIICICHUS MX IPU 3aTBepAcBaHUU. Metoabl
OTIpeNIeNIeHUs] Ta30HACBHIIIEHHOCTH CIUIaBOB. JIMKBallMOHHBIE CBOMCTBa cruiaBoB. Koadouiment
pacnpezesieHuss U €ro pojib B JIMKBALMOHHBIX Ipoleccax. MexaHn3M BO3HUKHOBEHUS 30HAIbHOU
(mpsiMO#i U 0OpaTHOM), NEHIPUTHOW W T'PAaBUTAIIMOHHON JMKBauu. KpuTepuu OLEHKH JIMKBALIUU.
BnusiHue IMKBanyuy Ha CBOMCTBA OTJIMBOK M MEPBI €€ NPEAYIPEKICHUS.

OcHoBHBIE TOHATHA 00 ycaake. Ycaaka METaIoB, CIIAaBOB U OoTIMBOK. OOBbEeMHast ycaaka
CIUIABOB B JKUAKOM COCTOSHHMM, IIPH 3aTBEpACBAaHUM M B TBEPIAOM COCTOSSHUU. MeTonabl
orpeneneHuss 00beMHON yCaJKU CIJIAaBOB B JKUIAKOM COCTOSIHMM W IIPH 3aTBEpJeBaHUU. MeXaHu3M
00pa30BaHUs yCaJOYHBIX PAKOBUH U YCaJOYHOW MOPUCTOCTH B OTIMBKAX, UX CBA3b C JUArpaMMOn
COCTOSIHUS M CKOPOCTBIO OXJIAKICHUS.

JIuHeliHast ycajaka CIUIaBOB M OTJIMBOK. Metoas! onpenenenus. CBoOOAHAs U 3aTpyJHEHHAs
ycanka. IIpenycano4ynoe paciiMpeHHME CILIaBOB U OTIMBOK, €r0 BIMSHHME HA JUHCHHYIO YCaKy.
[TpyuunHBI, BBI3BIBAIOLIME IPENYCAL0YHOE PACIIUPEHUE. Y UeT JINHEHHON yCalKU IIPU U3rOTOBJICHUN
U TPOECKTUPOBAHMHMM MOJEIBbHO-CTEPKHEBOM OCHACTKHU. Y CAJOYHBIC HAIPSIKEHUS B OTJIMBKAX.
Mexanuueckue, TepMuueckre 1 (pa3oBble HaNpsKeHUs. BHyTpeHHNe HanpsKeHNU .

Bpemennsle u ocrarouHble HanpspkeHHs. MexaHu3sM  (OPMUPOBAHMSI OCTATOYHBIX
HanpsDKeHUH, (akTopbl, BAUSIONINE HAa UX BEJIIMYMHY U MEPONPUATHS 10 MX CHHKEHHIO. MeTozbl
ONpe/eNiCeHUs] CKJIOHHOCTH CIUIaBOB K OCTaTOYHBIM HamnpspkeHusM. CHSATHE OCTAaTOYHBIX
HanpsbkeHui. PenakcaninoHHas CTOMKOCTb M cTaOUIM3alus pa3MepoB OTIUBOK.

I'opsiume TpemuHbl B OTVIMBKax. ['OpAYEIOMKOCTh CIUIABOB KaK CJIEICTBHE MEXaHWYECKHUX
HAIPsDKEHUM, HU3KUX MEXAHWYECKUX CBOMCTB B MHTEpBAlEC TEMIEpPATyp KPHUCTAUIM3ALMM U
HEOJHOPOAHOCTH CBOWCTB OTIMBKH (JoKanmu3auuu nedopmanmii). ONEHKa TOpsSYETIOMKOCTH
CIUIABOB, CKJIOHHOCTH OTJIMBOK K F'OPSYUM TPELIMHAM.

XO0J0IHbIE TPEIMHBI, BHEIIIHUE IIPU3HAKH.

[TpuunHbI 06pa30BaHMs U OLEHKA CKJIOHHOCTH CILJIABOB M OTJIMBOK K XOJIOJHBIM TPEILIMHAM.

O0masa xapakTepucTuka, (OpMHPOBAHHME JIMTOH CTPYKTYpPbl H O0COOCHHOCTH
JIMTEHHBIX CBOMCTB 7KeJIe30YIJIEPOAUCTBIX CIIJIABOB.

UyryHsl: cepbl, KOBKHE, BBICOKOIIPOYHBIE, C BEPMHUKYJSAPHBIM I'paUTOM, CUHTETUYECKHE,
JerupoBaHHble. MapKupoBKa YyTyHOB, MEXaHWYECKHE CBOWCTBA, OKCILIyaTallMOHHbIE CBOWCTBA
qyryHOB ¢ rpadgurom. Ob6macte npumeHeHusi. OCoOEHHOCTH (OPMHUPOBAHUS JUTOH CTPYKTYpPHI U
0COOEHHOCTH JINTEHHBIX CBOWCTB UYT'YHOB.

O0umas  xapakTepucTuka, @QopMupoBaHHe JIMTOH CTPYKTYpPbl H 0COOEHHOCTH
JUTEHHBIX CBOMCTB CIJIABOB IIBETHBIX METAJLJIOB.

OO6mrast xapakTepUCTHKA ATIOMUHHMEBBIX, MAarHUEBBIX, MEIHBIX, ITMHKOBBIX, TUTAHOBBIX WU
HUKEJIEBBIX JINTEHHBIX CIJIABOB, NX MapKUPOBKA, 007aCTh MPUMEHEHHSI.

OcoGenHoctu (HOpMUPOBAHUST JTUTONW CTPYKTYpPbl U TEXHOJOTHUYECKHX CBOWMCTB I[BETHBIX
JIMTEHHBIX CIIaBOB.

Hcxoanbie MaTepuabl 1S NPUTOTOBJICHHUS JTUTEHHBIX CILJIABOB.

BriOop HMCXOAHBIX MaTepuanoB Ui TNPUTOTOBJICHUS JMTEHHBIX CIUIaBOB. VcxoaHble
MaTepuanbl Uil 4yryHa W CTaud. llepBuuHOE M BTOPHUYHOE CBIPHE JUISl MOJYYEHUS IBETHBIX
cruiaBoB. Jlurarypsel. Packucnurenu. Monupukatopsl.

IIpuHuunbl  pa3spa0oTKH JIMTEHHBIX CINIABOB MW MeTOAbI ONTHMHM3AIMH MX
XHMHY€ECKOIro COCTaBa.

OCHOBHbBIE MOHSATHS, CBA3aHHBIE C XUMHUYECKUM COCTABOM CILIaBOB: 0a30BbI KOMITOHEHT,
JIETUPYIOIIME 3JIEMEHTHI, MpUMecHd Moaudukatopsl U T.A. MeTolIbl OLIEHKH B3aUMOJAEUCTBUSA
AJIEMEHTOB C 0a30BBIM KOMIOHEHTOM. OCHOBHBIE THIIBI B3aMMOJAEHCTBHS KOMIIOHEHTOB W THIIBI
0JIOKOB AuarpamMM COCTOSIHMSI JIMTEHHBIX CIUIaBOB. BaxkHelline XapaKTepUCTHKH JAHarpaMMbl



COCTOSTHUSI, OTIPEJICIIAIONINE CBOMCTBA cIlaBoB. OOIIMe 3aKOHOMEPHOCTH BIUSHUS JJIEMEHTOB Ha
MEXaHMYECKUE CBOMCTBa CIUIaBOB. (CHOBHBIE METOJbl YIOPOUYHEHHUS JIMTEHMHBIX CIUIABOB
(pacTBOpHOE, AIIUTUBHOE, KapKacHOE W AWCIEPCHOHHOE). [IpuHIMIBI BhIOOpA JIETUPYIOLIETO
KOMIUIEKCA CIUIaBOB. OJKOHOMHYECKAash XapaKTEpPHUCTUKA JIETUPYIOUIMX 3JIEMEHTOB. MeTobl
ONTHUMU3AIIMA XMMHUYECKOI'0 COCTaBa CIIJIABOB, MCI0JIb30BaHue DBM Jj1g 3THUX 1eJIei.

XuMu4yeckasi TepMOJAUHAMMKA 0 HANIPABJIEHUM U MOJHOTE NPOTEKAHUS PeaKIuid.

N3o0apHO-M30TepMHUUECKUT  TOTeHIHMAN. YpaBHeHHe [mbOOca. DK30TepMUYECKHE U
SHIOTEPMUYECKHE pEaKIMU. YCJIOBHS MPOTEKAHUS W JBWKYIIME CHJIBI DJTHX PEaKIHil.
TepMoaMHaAMUYECKUI aHATU3 DK30TEPMUYECKUX U SHIOTEPMHUECKHX PEaKUUid OKHCIUTEIBHOTO
Mepuo/ia MIaBKH.

3.4 TemaTnka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IPaKTHYECKUE 3aHATHUS
IIpakTuyeckoe 3ansaTue 1. Yepueie cruiaBsl. Yyrynsl. Cranu.
IIpakTuyeckoe 3ansaTue 2. [[BeTHbie criiaBbl. MenHbIE CIUTABBI. AJTIOMHUHHUEBBIC CIIABHI.
[{uHKOBBIE criaBel. TUTAHOBBIE CIIIABBI.

3.4.2.JJabopaTopHble 3aHATHS
He npenycmorpensr

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/POEKTHl OTCYTCTBYIOT

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIMOHHOE o0ecriedyeHue

4.1 HopmatuBHble Jo0KyMeHTHI 1 'OCThI

4.2  OcHoBHas JuTeparypa

1. 1.Tpyxos A.Il., Manspos A.W. JIuteiinpie cruiaBsl U miaBka.-M.: V3naTensckuii meHTp
«Axanemus».-2004.-336c¢.

4.3 JlomoaHuTe bHAS JUTEpPaTypa

bananaun I'.®. OcHoBbI TEOpUM hopMHpPOBaHUS OTIIMBOK.- M.: MalimHOCTpOEHUE, - M.:
MBTY, 1998.-450c.

2. I'ynses b.B. Teopus nuteiitHbix npoueccoB.- M.: MammHocTtpoenue, 1976.-214 c.

3. CripaBOYHUK 10 UyTYHHOMY JIUTBIO IToA pel. I'mpmosuya H.I'.-JI.: MammHOCcTpOeHue,
1978.- 738 c.

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

IIpoBenenue 3aHATUI U aTTeCTAUil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazzaenam mporpamMmmel:.

Hassanue DOP

JIuTeitapie CILTIABBI s | https://online.mospolytech.ru/course/view.php?id=7828
Xy}IO)KeCTBeHHI)IX I/I321€J'H/II7[

Jlurelinbie CILIABBI ma | https://online.mospolytech.ru/course/view.php?id=4737
Xy}IO)KeCTBeHHI)IX I/I3)1€J'H/II7[



https://online.mospolytech.ru/course/view.php?id=7828
https://online.mospolytech.ru/course/view.php?id=4737

Pa3zpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Topsimox mpoBeseHUsT pabOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHBIMHU
pacmopsHKeHUSIMH ITPOPEKTOpa Mo ydaeOHOU paboTe U/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

Kaxaeiii  cTymeHT oOecleueH HMHIMBHIYAIbHBIM  HCOTPAHWYEHHBIM  JIOCTYIIOM K
9JIeKTpOoHHBIM OubanoTekam yuusepcureta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog)
K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTeMaM (3JIEKTPOHHBIM OUOIMOTEKaM )

45 JIluneH3HOHHOEe | CcBOOOHO  pacmpocTpaHseMoe NporpaMMHoe
o0ecreuenue

Ne HaumenoBanmue | Pazpadoruux I1O JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJiagaTes | (JMIEH3MOHHOE, | POCCHIICKHUX MPOTrPAMM JJIs
b) cBO0OOAHO 9BM u B/l (npu HAJIM4MH)
pacnpocTpaHsieM
oe)
- HET HET HET HECT

4.6 CoBpemeHHble TpodeccHOHATBLHBIE 0a3bl JAHHBIX U HH(OPMALNHOHHbIE
CIPaBOYHbIE CHCTEMbI
ITepeueHsb pecypcoB cetu HTepHET, T0CTYNMHBIX /ISl OCBOEHHS THCHUTIINHDI:

Ne HaunmeHnoBanue Ccblika Ha pecypce JocTynmHocTh

NudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

https://docs.cntd.ru/docu HoctynHa B ceTn

1 |T'OCT 4832-95 UyryH JuTeHHBIHI Wurepuer 6e3

ment/1200040215 3
OrpaHUYEHUH

5 |TOCT 1583-93Crinanbr https://docs.cntd.ru/docu ﬂOCTyHHa Z cern
AIFOMUHUEBBIE JINTEHHBIE ment/1200009199 HTCPHET 0C3

OTpaHUYCHUHN

JocTtynHa B cetn
3 I'OCT 17711-93 CruiaBsl MeIHO- httpS://dOCS.Cntd.ru/dOCU I/IHTepHeT 0e3
LIUHKOBBIE (JIATyHU) JTUTEHHbIE ment/1200009231 OrpaHUYEHUN

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
1 WntepHer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JoctynHa B cetu
2 ru/ Uurepuer 6e3

OTpaHUYCHU N
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IIpodeccnonanbubie 6a3bl JAHHBIX

basa maHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO

1 | snexrponnoii GubIHOTEKN
(eLIBRARY.RU)

S. MarepuajbHO-TEXHHYECKOe 00ecreyeHue

Jlekuuyu TPOBOAATCS B ayauTopusx Kadeapsl u  odmero (QoHAa, OCHAMIEHHBIX
MYJIbTUMEAUNHBIM MPOSKTOPOM MJIs TOKa3a BHICO(PWIBMOB, CIAiJ0B, MPE3CHTALUN, a TaKxKe
UMEIOT BBIXOJI B ceTh MHTEpHET.

Jlyist TpoBeICHUS MMPAKTHYECKUX PAbOT UCIOIB3yeTcs J1abopatopus mporeccoB auTbs H106
u AB2110.

OcHoBHOE 000pyTOBaHUE:

1. BricokouacToTHas nnaBuiabHas neus UCT;
2. [InaBunpHas meusb mist Al- crutaBos;
3. beryns! (cMecutenu OpMOBOUYHOMN CMECH).
6. MeToauveckue peKOMeHIAMH

[Ipn u3yueHUM TEOpETUYECKOro Marepuaja 0oco00oe BHHMaHHE HEOOXOAUMO OOpaTUTh Ha
B3aMMOCBSA3b MEXIYy JUTEHHBIMU CBOMCTBAMHM METAJJIOB M CIJIABOB, U HUX IOJIOXKEHUM Ha
JiarpaMMe COCTOSIHUSI KOHKPETHOTO crutaBa. [Ipu mpoBeaeHnu ekunii He0OX0IMMO HCIIOIB30BaTh
COBPEMEHHBIE MPOrpaMMbl IO MOJEIMPOBAHUIO JINTEHHBIX MPOLIECCOB Uil HArIsiAHOCTH U
o0JsieryeHusl MOHMMAaHUs MPOTEKAHUS MHOTrO(aKTOPHOIO Mpoliecca KpUCTAJUIM3ALUU METaUIOB U
CILJIABOB.

ITpu mpoBeaeHNU NPAaKTUYECKUX pabOT III1aBHOE BHUMAHUE CIIEAYeT YAEIATh MPAaKTHYECKUM
HaBbIKAM 110 HW3TOTOBJICHHIO JUTEWHBIX NPoO M OINpelesieHUs] TEXHOJIOTMYECKHX CBOMCTB
CILIaBOB.

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
Bo3MosxHO npoBeieHne 3aHATUH U aTTecTalluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ IpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOro oO0yueHus yHusepcuteta (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit AIeKTPOHHBIX 00pa3zoBaTeNbHbBIX pecypcoB (DOP) (cm. m.4.4).
[Mopsimox mpoBeneHUsT pabOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICITBbHBIMHU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHlI.

6.1 Meroanueckne peKOMEHJANMH Jsi TpenojgaBaTesisi M0 OPraHU3alUHU
o0yueHus

6.1.1. IlpenonmaBarenb OpraHU3yeT MpeNoJaBaHUE JUCHUIUIMHBI B COOTBETCTBHM C
TpeboBanusimu "[lonoxkeHus 00 opraHu3anuu 00pPa30BATEIBHOrO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (prinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha nmepBOM 3aHATHM MPENOJIaBaTeNb JHOBOJIUT IO CBEIACHUS CTYJIECHTOB COAEpKaHUE
paboueil mporpammel auctumuHbel (PITJ]) m mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IPOrpamMMoi.

6.1.3. IIpenoaBaTens 0cOOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUABI U (GOpPMBI MPOBEACHUS 3aHATHM MO AUCHUIUIMHE, BKJIIOYAs MOPSJIOK MPOBEICHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHUS M CHCTEMBbl JHCTAHIIMOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);


http://www.elibrary.ru/
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- BUJBI, COJACpXAaHHWE M TMOPSAOK INPOBEACHHS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/ICTB;

- ¢dopmy, coaepxaHue U TOPAAOK MPOBEACHUS TMPOMEKYTOYHOM aTTECTallud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PII/I.

6.1.4. JloBoguT OO0 CBEOCHHA CTYACHTOB TpauK BBIIOJIHEHUS YYeOHBIX padoT,
npeaycMoTpeHubix PIT/I.

6.1.5. HeobxonuMo ¢ camoro Haudaja 3aHSITHM PEKOMEHJIOBaTh CTYJE€HTAaM OCHOBHYIO U
JIOIIOJIHUTEIIBHYIO JINTEPATYpy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. B Hayase wiIM B KOHIIE CEMECTpa JaTh CIMCOK BOIIPOCOB Ul IOATOTOBKH K
IIPOMEKYTOUHOM aTTecTaluu (3K3aMEeHy WIIH 3au€Ty).

6.1.7. Pexomenmayercst ¢akt o3zHakomsieHust ctyaeHtoB ¢ PIIJI u rpaduxom paboTb
IUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTY/AE€HTA B JIMCTE O3HaKOMJIeHUs ¢ cofepxkanue PI1/.

6.1.8. IlpenonaBarenu, BeAyIIMWA JIEKIMOHHBIE U MPAKTUYECKHE 3aHSITHUS, JIOJDKHBI
COIJIACOBBIBaTh TEMATUYECKMH IUIAH MPAKTHUUECKUX 3aHATHH, MCIIOJIBb30BaTh E€AMHYIO CUCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTLTAHBI.

6.1.9. Ilpyu MOATrOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSIBICHHBIX TEM

MpernoAaBaTeNto HeoOXOIUMO YTOYHUTH IUIAaH WX MPOBEACHHUS, MPOAyMaTh (OPMYIUPOBKU U
coJlep)KaHuEe Y4YeOHBIX BOINPOCOB, BBIHOCUMBIX Ha OOCYXXIEHHE, O3HAKOMHUTBHCS C TMEepEeUHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xome cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITH MPAKTUYECKYH) 3HAYMMOCTH TEMBbI
CEMHHAPCKOT0 3aHATHs, ONPEICIUTh MOPSIOK €ro MPOBEICHUS, BpeMs Ha OOCYXIACHUE KaxIO0ro
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBI OMPOC JaTh BO3MOXHOCTH BBICTYIIUTH BCEM
CTYyJEHTaM, MPUCYTCTBYIOIUM Ha 3aHSATUU.

B 3akmounTensHOM YacTH CEMUHApPCKOTO 3aHSATHs CIEAyeT IMOJABECTH €ro HMTOTH: JaTh
OIICHKY BBICTYIUUICHHH KaXKJIOTO CTYJEHTA U y4eOHOU IpyMIibl B IIEJIOM. PacKphITh MOJIOKUTEIBHBIC
CTOPOHBI U HEJOCTATKU MPOBEACHHOIO CEMUHAPCKOTO 3aHATHSA. OTBETUTH Ha BOMPOCH! CTYACHTOB.
Beinate 3apanus a1 cCaMOCTOSITENIBHON pabOTHI 1O MOATOTOBKE K CIEIYIOIIEMY 3aHSATHIO.

6.1.10. IlenecooOpa3zHo B X0/€ 3aIIUTHI JaOOPATOPHBIX PadOT 33JaBaTh BHICTYNAIOLUIUM U
ayJJUTOPUU JIOTIOJHUTEIbHBIE M YTOUHSIOIIME BOMNPOCHI C IIENIbI0 BBIICHEHUS HX TMO3UIUH IO
CYIIECTBY 00CYK1aeMbIX IIPoOIIEM.

Bo3moxHO npoBeieHNe 3aHATHI U aTTeCTallil B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0yueHus: yHusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHAaBIUBACTCS OTACIBHBIMH DPACHOPSDKEHUSIMH TIPOPEKTOpa IO
yueOHoil paboTe W/Win EHTPOM Yy4eOHO-METOANYECKOH paboThI.

6.2 MeTOIII/I'-IQCKI/Ie YKa3aHusd 1Jid oﬁyqamumxcn 10 OCBOCHHMIO JHUCIHUIIIMHBI
1.2.1. CTy')leHT C caMoro Hayaja OCBOCHHA JUCHMIIIIMHBI JOJDKCH BHHUMATCIBHO

O3HAaKOMUTCA C pa60qe171 HpOTpaMMOI\/'I JAUCHUITIIIMHBI.

1.2.2. CtyneHTy HEoOXOJUMO COCTaBUThH i ceOs rpadUK BBHIMOJHEHUS Y4eOHBIX padoT,
npenycmorpeHHblx PIIJ] ¢ yuérom TpeGoBaHU JIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

1.2.3. Ilpm npoBeneHUM 3aHATUN U NPOLEAYp TEKyLIEH M MPOMEXYTOYHOM aTTECTAllUH C
UCTIOIF30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30BaTeNbHON Cpeabl AMCTAHIIHOHHOTO
obOpa3oBanus yHuBepcuteta (LMS Mocmonutexa), kak BO BpeMs KOHTAKTHOW paboOTBl ¢
npernojiaBaTesieM TaK M BO BpPEMS CaMOCTOSITETIbHOM pabOTBl CTYIEHT JOKEH OOECIeYHTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIIMOHHOTO TMOJKIIOUYEHUS K CHCTEMaM JIMCTAaHIIMOHHOIO
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oOyuenust. I[Ipy OTCYTCTBHM TakoH BO3MOXKHOCTH OOCYIHTh CHUTYallMIO C IIpErojaBaTesieM
JUCLUIIIIUHBI.

CamocrosarenbHass pa0oTa CTYJEHTOB JOJDKHAa O0ECIEeYUTh BBIPAOOTKY HAaBBIKOB
CaMOCTOSITEIbHO TBOPYECKOTO IOAXO0JAa K PpEUICHHIO 3a/ad, HalpaBJICHHBIX Ha 3aKpEIUICHUE
3HAHUU, MOJIYYCHHBIX IIPU Ay JUTOPHBIX 3aHATHIX.

3agaun caMOCTOSITEIbHON pabOThI CTYACHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yriry0JieHHe CoJIepKaHUsl 1 OCO3HAHWE OCHOBHBIX HOHATHH JUCLUIUINHBL

- WCHOJB30BaHME MaTepuaya, COOPaHHOIO M IOJYYEHHOIO B XOJ€ CAMOCTOSATEIbHBIX
3aHATHH U1 3PPEKTUBHOM MOATOTOBKH K 3a4eTy.

Bubl BHEAyAUTOPHOI CaMOCTOSITENIHOM paOOTHI:

- CaMOCTOSTENbHOE U3Y4YEHUE OTIEIIBHBIX TEM AUCLHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

-[I0/IFOTOBKA K MPaKTHYECKUM paboTam

- IOATOTOBKA K KOHTPOJIbHBIM paboTam.

Jlnis  BBINOJHEHHs JIIOOOrO BHMJIA CAaMOCTOATENbHOM paboThl HEOOXOIUMO MPOUTH
CJICAYIOUIME ATAIBI:

- OIpeieIeHNE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys N03HaBaTEeIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeHCTBHS, BEIYIET0 K PEIICHUIO 3a1a4H;

- IUIaHUpOBaHUE pPAOOTHI (CaMOCTOATENBHOM WM C MOMOILBIO MpErnoAaBarens) Haj
3aJJaHHEM;

- OCYIIECTBJICHHE B IPOLIECCE BBINOJHEHUS CAMOCTOSTEIbHONH pabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BIMOIHEHUS paOOTHI;

- peduekcus.

7. DOoH/I OLICHOYHBIX CPEICTB
@oH/ OLIEHOUYHBIX CpeACTB mpenactasieH B Ilpunmoxkenun 1 k paboueil mporpamme u
BKJIIOYAET Pa3/elIbl:
7.1. MeTozibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yJbTaTOB 00YUYEeHUs
7.2 lllkana v KpUTEpUU OLICHUBAHUSI PE3YJIBTATOB 00YUCHUS
7.3. OLleHOYHbIE CpeACTBa
7.3.1. Texyuuii KOHTPOJIb
7.3.2. IlpomexyTouHas arrecranus
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Ilpunoscenue 1

Pazgen 7 PII/1 - ®OH/
OLOEHOYHbBIX CPEIACTB

O AMCIUITVIMHE

«‘IeprIe H IBETHBIC CIIJIaBbI JIMTEHMHOT 0 MMpou3BoJaACTBA»
HanpaBneHHe IHOAIrOTOBKH

15.03.01 «MamuHOCTPpOCHHE»

Ob6pazoBarenbHast mporpamma (podUITs TOTOTOBKH )
«KoMIiekcHbIE TEXHOJIOTHYECKHE MPOLECCHl U 000PYT10BaHNE MAIIMHOCTPOEHUsD»

7. ®OH/ OLICHOYHBIX CPEACTB
B nmpounecce O6yLIeHI/I}I B TCUYCHUC CEMECTpPa UCIOJIB3YIOTCA OUCHOYHBIC CPECACTBA TCKYILICTO
KOHTPOJIA yCHIEBACMOCTU U IMMPOMCIKYTOYHBIX aTTGCTaIlI/If/'I. HpI/IMeHﬂIOTCSI CJICOAYIOUEC OLCHOYHBIC
cpeacTBa: TCCT, KOHTPOJIbHAsA pa60Ta, IMNCbMCHHBIC OIIPOC, ITPAKTHYCCKUC 3aHATHU.
O6yquI/Ie 1o JUCHUILIMHC ((qepHLIe 1 ILIOBCTHBIC CIIJIaBbl JINTEHHOT'O IIPpOU3BOJACTBA»
HaIrpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAOIINXCS CIEAYIONINX KOMITETEHIIUNA:

B pe3yjibTaTe OCBOCHU

Kon

oOpa3zoBaTenbHO nporpamMmmbl | [lepedeHsb MIaHUPYEMBbIX pe3yIbTaToOB O0yUEHUs IO

KOMIIETE .
00y4aromuiics J0IKeH JTUCIUIINHE
HITUU
o0J1axaTh

[IK-1 | Cnocoben pa3pabateiBath | UIIK-1.1. 3naem:

TEXHOJOTHYECKHe TMpolecchl | - [lapaMeTpsl U peKUMBI TEXHOJIOTHYECKHIX

U3TOTOBJICHUS MPOLIECCOB M3TOTOBIIEHUS MAIIMHOCTPOUTEIbHBIX

MAallIMHOCTPOUTECIILHBIX
W3AEIUN CPEHEN CI0KHOCTH
CepUIHOTO (MaccoBoro)

IIPOU3BOJICTBA

W3/ENIAN CPEAHEN CII0KHOCTH CEPUHHOTO
(MaccoBOro) MpoM3BO/JICTBA;

- [IpynunHbl 1e(peKTOB MIPU U3TOTOBIEHUU
MalIMHOCTPOUTECIIBbHBIX I/ISIIGJ'II/II\/'I CpCHHeﬁ
CJIO’KHOCTH CEPHIHOTO (MaccoBOTr0) MPOU3BO/ICTBA

UIIK-1.2. Ymeem:

- YcTaHaBiaMBaTh MO Mapke MaTepuana
TEXHOJIOTUYECKHE CBOMCTBA MaTepHalIOB
MalIMHOCTPOUTECIBbHBIX I/ISJIeJ'II/Iﬁ cpenHeﬁ
CJI0KHOCTH CEpUHHOT0 (MacCOBOI0) MPOU3BOCTBA

WUIIK-1.3. Baraoeem:

- Ha3znauenwue TCXHOJIOTHYCCKHX PECKUMOB
TCXHOJIOTHYCCKHUX (01(50) alui HU3IrOTOBJICHUA
MallMHOCTPOUTCIIBHBIX U3IEIUH CpCHHeﬁ

CJIIOKHOCTH CCprIHOFO (MaCCOBOFO) MMPOU3BOJACTBA
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7.1 Metoabl KOHTPOJISI U OLIECHUBAHMS Pe3YJbTATOB 00yUYeHUsI

Ne HaumenoBanue Kpatkas xapakTtepucTuka OleHOYHOTO [IpencraBieHue OIEHOYHOTO
OC |oLIEHOYHOTO CpeaCTBA cpeiacTBa cpencta B ®OC
CpencTBO NPOBEPKH YMEHUN TPUMEHSTh
KonTponbHas padboTa pel POBCPKH Y P [lepeueHb BOMPOCOB TSI
1 MOJTy9YCeHHBIC 3HAHUS JJISl PEIICHUS 33,129
(K/P) KOHTPOJIBHBIX pabOT
ONpPEAeSIEHHOr0 THIIA IO TEME WU Pa3ieny
CpeAcTBO KOHTPOJISI, OpPraHM30BaHHOE, KaK
KOPOTKHI MUCHMEHHBI OTBET 00YYarOIIETrOCs
[TuceMeHHBIN ONPOC [HA TEMBI, CBSI3aHHBIE C U3y4aeMOil
2 . [lepeueHs BOIPOCOB
(IT/0) MACIIUIUIMHON. PaccunTanHOe Ha BBISCHEHUE
00beMa 3HaHUH 00ydJaroIIerocs mo
MPOMICHHOMY pa3zelly, TeMe, pobdieMe u T.11.
TectupoBanue N
. [Cucrema CTaHAApTU3UPOBAHHBIX  3aJaHUU,
(npHMEHEHHE OnaiiH MO3BOJIAIOIIAs aBTOMATHU3UPOBATH IMPOLE
3 00pa3oBaTeNbHBIX OBt P prCDOHI[ TECTOBBIX 3a/IaHUi
. M3MEPCHUS 3HAHMW ©  yYMCHHUH
TEXHOJIOTHH)
oOyuarorerocs
(D
. .[epeuenn MIPUMEPHBIX
[Tpaktueckoe  |[[lucbMeHHOE 3aaHue MO KaXAOW H3ydaeMoid
4 BOIIPOCOB JUIsl OTBETa HA

sansrue (I1.3.)  [reme

IMPAKTUYCCKOC 3aJIaHHC.

7.2 kana u KpUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

DopmMa NPOMEKYTOYHON aTTECTALMHU: 3a4eT

HpOMC)KYTOLIHaH arrectanusga 10 pe3ylibTaTaM OCBOCHHUA MaTcepuajia AUCHUIIIAHBI.

OcBoeHue maTepuaia JUCIHUIUIMHBI PETYJIUpyeTcs OaTbHO-PEeUTHHTOBOM cucTtemoit. [lepexon ot

6aJ'IJ'[OB peﬁTI/IHFa K TpaI[I/IIII/IOHHI)IM OIICHKaM HpOI/ISBO}II/ITCH C IIOMOIIIBIO CJ'IC)IYIOHIGI\/’I IKaJIbI:
3aureHo — Oomee 0,55 or MakcuManpHOW CymMMmbl OayuioB, He 3adyreHo — Menee 0,55 ot

MaKCHUMaJIbHOW CyMMBI OQJIIOB.

IlIkana ouenueanus

Onucanue

3auTreHo

BoinonHensl Bce BUAbI y4eOHOI paboThI,
IpeayCMOTpPEHHBIE pabodel mporpaMMon H
oOyyaromeiicss HaOpan 1Mo OaIbHO-PEUTUHTOBOM
cucreme Oosiee 55% OT MaKCUMaJIbHOM CyMMBI
0a/u10B

He 3aureno

He BbImonHeHsl Bce BUABI y4eOHOIH paloOThI,
MpelyCMOTPEHHbIE pabodeil mporpaMMoil u
oOyuaroleiicss Habpasil 1o OalTbHO-PEUTHUHIOBOM
cucteme MeHee 55% oT MakCHUMaJbHOW CyMMBI
0aoB.

7.3  OueHouHbIe cpeCcTBa
7.3.1. Tekymuii KOHTPOJIb

B mponecce O6y‘IeHI/I$I, AJid TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH, UCIIOJB3YIOTCA HOBasd CTO
OanbHas pCﬁTHHFOBaﬂ CHUCTCMA, KOTOPAaA BKIIIOYACT B cebs CJICAYIOIHUEC OCHOYHBIC CPCACTBA:
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- MHHUIMATUBHOCTH CTYJCHTA HA JIEKIWU, 3aKJIIOYAOMIAsCS B OTBETE HA MOCTaBIICHHBIC
BONPOCHI, IpH npoBeaeHuu Jekiuit (ot 0 1o 2 Gamnos). [Ipu 3ToM gaHHbBIE OANUIBI YUHUTHIBAIOTCS
CBepX CcTa Oa/sioB M HE YYHUTHIBAIOTCS TpU (HOPMHUPOBAHMHM WHTEPBAIOB TOTYUYEHHUS HTOTOBOMN
oneHku B Tabmmnax Excel;

- KOPOTKMW NHCBMEHHBIM ONPOC MO MNPOWJICHHOMY MAaTEpUaly B HAadalle CIEAYIOLIEro
3aasaTus (ot 0 1o 2 6amioB);

- JIBE€ KOHTPOJIbHBIC pa0OThI, cocTosmme U3 11 BOMpPOCOB, MO 3aBEPIICHUN JIBYX pPa3JeioB
nucuuraHel (0T 0 10 22 6amios);

- IPU UCTIOJB30BAHUH OH-JIaliH KYPCOB (JIMCTAaHIIMOHHOTO 00pa30BaHusl) TEKYIIUI KOHTPOJIb
U TOPOMEXKYTOUHAs aTTecTalus OCBOEHHUS JUCLHMIUIMHBI MPOBOAUTCA C HCIOJIb30BaHUEM
TeCTUpOBaHUs (0aHKa TECTOBBIX 33aHU).

[IpoMexyTouHass arTecTalusi CTYJIEHTOB IO YYeOHOW JHUCHUIUIMHE TPOBOJIUTCS B
cootBercTBUU ¢ mmiaHoM OOII — 3ader. K mpomexyTouyHOW arTtecTanuy CTYJIEHT JIOIYyCKaeTcs
TOJIbKO TPU BBIOJHCHUH BCEX 3aJaHUI MO MPaKTUYECKUM padoTaMm, KpOME€ TOro, CTYIEHTY
HeoOxoauMo HaOpaTh He MeHee 40 OaJIJIOB IO PEHTUHTOBOM CHCTEME OIEHKH 3HAHUM.

7.3.1.1. Tecmupoeanue (npumenenue oH-1aitH 0OPA306AMENbHBIX MEXHOI02UIL)

[IpomexxyTounsie TecTbl. Kaxkaplii MpOMEKYTOUYHBINA TECT MOKET 0ObEIUHATH 3aJaHuUs
(BOIIPOCHI) IO HECKOJIBKUM TEMaM JTUCIUIUIMHBI — HE MEHee 2 TeCTOBBIX 3aJaHH/BONPOCOB Ha |
aKaJeMUYCCKHI Jac 00IIel TpyA0eMKOCTH TUCIUIUTHHEI. 3a1aHUS/BOIIPOCHI K TECTaM JOJKHBI
OBITH CTPYNIUPOBAHBI IO TEMAM JTUCHUIUIMHBL. TeCT T0JKEH CoaepKaTh BOMPOCH! IO MaTepuaIam
TEOPHH U TIPOUICHHOTO MPAKTHKyMa. PEKOMEH TyeTCsl BKIIOUATh 33/1aHUS/BOIIPOCHI Pa3HBIX THIIOB.
Jlist Kaskoro ceMecTpa n3y4aeMon AUCHUILTUHBI PEKOMEHyeTCsl He MeHee OJIHOTO, HO He Ooiiee
nsATH TecToB. Tak Kak pa3pabaTbhiBaeMble TECTHI ITpeAHa3HaueHbl Uit BBojga B LMS YHusepcurera,
TO HEOOXOIUMO YUUTHIBATH TEXHUYECKUE BO3MOKHOCTH CaMOM MTPOrpaMMbl KOHTpodisi. Cuctema
Moodle, ucrionszyemas B LMS YHuBepcurera, moaaepKuBaeT CIeAyIOIINAE THITH TECTOBBIX
3a7laHUN.

- 33/1aHNS Ha MHOYKECTBEHHBIN BBIOOD;

- 33JJaHUs C OTBETAMU «BEPHO» — KHEBEPHOY;

- 33/1aHUS HA COOTBETCTBUE;

- 3aJ]aHUs1 HA BBOJ] YMCIIEHHOT'O 3HAUYCHMS;

- 3a/1aHUS HA JIONIOJTHEHHE.

ABTOp TECTOB CaM COCTAaBIISIE€T, U KaKJbli T0J] OOHOBJISIET CBOM OaHK TECTOBBIX 3aJaHUM.

Pexomenoayuu no popmuposanuro banka mecmosvix 3a0aHutll

TecroBble 3aanus/Bonpocs! yueOHoro kypca B LMS Moodle xpansitcs B «baHke TeCTOBBIX
3aJaHui yueOHOro Kypcay» U yxKe OTTyAa AJ00aBIAI0TCS B TecT. Takoi Moaxo 1 MO3BOJISIET
UCTIOJIB30BaTh OJIMH U TOT YK€ BOIPOC B HECKOJIBKUX TECTAaX Kypca.

TecThl MOTYT co3ziaBaThCs MperoiaBaTenieM HernocpeAcTBeHHO B LMS, Ho Gosee mpocThiM
CIocoOOM SIBJISIETCSI UMITOPT B OaHK TECTOBBIX 3aJlaHUI BOIPOCOB/3a/1aHUH, 3apaHee
MOJTrOTOBJICHHBIX C HCIOJIb30BAHUEM JIFOOOT0 TEKCTOBOT'O PEIAKTOPA.

B LMS Moodle TectoBsie 3amanust xpausatcs B TekctoBoM popmare GIFT, B koropom 1o
oTpeieIeHHBIM TTpaBuiIaM 0popMIISIFOTCS (POpMATHPYIOTCS) 3a/1aHUs/BOMIPOCKHI TECTA U BAPUAHTHI
OTBETOB ]IS HUX.

7.3.1.2 Konmponvnsie pabomot
Kountpoabsnas padora Nel. (mpumep)

IlepeyeHb BONpocoB:
1. Yro Takoe crura. OnpenencHue.



16

Yro Takoe ocHOBa ciutaBa. OnpeseneHue.

Yro takoe mpumecu. Kakue oHl ObIBaIOT.

Urto Takoe MOAH(PUKATOPHIL.

Jlerupyromiue 371eMeHTHI.

Kpucrannuzanus. Onpenenexue.

3apokJeHIE U POCT KPUCTAIUIOB. XapakTep 3aTBEP/IeBaHUs METAIJIOB U CILIABOB.
Jluteitnpie cBoMcTBa cruiaBoB. [lepeunciure ux.

Kunkorexyuects. Onpenenenue. [IpoObl Ha KUAKOTEKYUECTb.

10.  T'opstume Tpemmnsl. Onpenenenue. [IpoOsI.

11.  Vcaaxka. Buasl ycagku. TexHomorndeckue npoObl Ha yCaJiKy.

CoNoORWN

KonTtpoubHnas pabora Ne2. (mpumep)
Ilepeyenb BONpocoB:

["a3oHachIIEeHHOCTH cIutaBa. [IpoOsl.

JInkBanysa. Bunsl mukBanun.

VYcanounsie HanpsikeHust. [IpoOel. Mexanu3m oOpa3zoBaHus.
YcanouHble pakOBUHBI U TOPUCTOCTh. [IpoOBbL.

Mennsle cruiaBbl (JJaTyHU U OpOH3BI)

AJIOMUHUEBBIE CIUIaBbI (CHITyMHUHBI).

UYepHble cIi1aBbl (YyTYHBL: CEpbIe, KOBKHE, BEICOKOIIPOYHBIE, C BEPMUKYIISPHBIM rpadutom).
Cranu (JerupoBaHHEBIC)

[{MHKOBBIE CILIABHI.

0. TuraHOBBIE CIUIABHI.

11. Cranu (cnenquajibHbIe).

BOoo~NoOR~WNE

7.3.1.3 Ilepeuens npumepHbvix 60npoCo6 0714 OMeema Ha NPAKMUYUECKOM 3AHAMUU.
JlaiiTe onpenesnenne 4To Takoe JaTyHb?

HatiTe onpenenenue uro Takoe Oponza?

JlaiiTe onpeneneHne 4To Takoe YEpHBIE CILIaBbl?

Uewm cranb oTIMYaeTcs OT 4yryHa?

[Touemy XuMHUECKUH COCTaB ISl UyTyHa sBJsieTCs (paKyIbTaTUBHBIM?
JaiiTe onpesneneHune 4To Takoe CTalib?

JlaiiTe onpenenenne 4ro Takoe YyryH?

Kakwue ObiBatoT uyryHs1?

YeMm MOAMPULIKPYIOT BBICOKOIIPOYHBIX UyTyH?

0.  Kakwue xapakrepuctuku perinamentupyet I'OCT no uyrynam?

1.  HazoBute Temneparypy MJIaBJI€HUS YUCTOTO ATFOMUHUSA?

HazoBure Temnepatypy niaBieHUsI YUCTONH MeaU?

13.  CkonbKo yriepoja coaepKHuTcs B uyryne?

14. CKOJBKO yIriiepojia COAEPKUTCA B CTaIu?

15.  Pacumdpyiite cruias JIL40C.

16.  Pacmmdpyiite crmaB CH20

17.  Pacumdpyiite crmaB K430

18.  Pacmmdpyiite crutaB Ct5

19.  HasoBure npumep NpUMEHEHUS B MAIIMHOCTPOECHUH YyTryHa?

20.  Kakwue u3aenusi MOKHO JIENIaTh U3 CTAIN B MAITMHOCTPOUTEIIBHOM ITPOU3BOJICTBE?

RRooo~NoOR~wNE

-
N

7.3.1.4 Bonpocul, ébtnocumsle HA CAMOCMOAMENbHYIO pAdomy

1. MopenupoBanue mporecca pocTa ASHAPUTHBIX KpucTauinueckux cTpykryp (ITK-1)
2. Maremarudeckasi MOJeIb Ipoliecca HanpaBieHHOH kpuctaumzanun (ITK-1)
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3. JlerupoBanue u MoauduiupoBanue uteitHbix cruaos (ITK-1)

4. OcoOenHoctu onpezeneHus GU3NKO-MEXaHUUECKUX CBOWCTB JIUTEHHBIX CILIABOB.
(TIK-1)

5. KoncTpykuus auredHbpIX Tpo0 s onpeieeHus TUTSHHBIX CBOMCTB METAIIIOB U
cruiaBoB (ITK-1)

6. Oco0eHHOCTH HAa3HAYEHHUSI CIIJIAaBOB JIJIs1 U3TOTOBJICHUS KPYITHOra0apUTHBIX

MaIIuHOCTpOUTEabHBIX n3aenuit (ITK-1).

7.3.2. IlpoMe:kyTOUYHAsSI ATTECTAIUS

[IpomexxyTodHas aTTecTaius MPOBOIUTCS HA 7 ceMecTpe 00yueHus B popMe 3adera.

3adeT MPOBOAUTCS KakK MOJBECHUE UTOTOB PaboThI 3a cemecTp. PaboTa mo nucuumimae
OLIHMBaETCs OaJUTbHO-PEHUTUHTOBOM cucteMoit. [lepexon ot 6amioB pelTUHTA K TPAJUIIMOHHBIM
OIICHKaM MPOU3BOIUTCS C TTIOMOIIBIO CIICYIONIEH MIKaIbl: 3a4TeHO — 6osee 0,55 0T MakcCUMalTbHON
CYMMBI 0aJuIOB, HE 3a4TeHO — MeHee 0,55 0T MakCuMalbHOW CyMMBI OaJUIOB.



