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1. Ileau ocBoeHMsI JUCUMILIAHBI.

lenmpro  ocBoeHMss  aucHUIUIMHBL  «DHU3MKO-XMMUYECKHE  OCHOBBI B
TEXHOJOTHUECKHX MPOIEeccaxy» SBISETCS PACKPBITHE PU3NKO-XUMUYECKUX U (PUZUKO-
MEXaHMYECKUX OCHOB BAKHEWMINUX MAIIMHOCTPOUTEIBHBIX TEXHOJOrMil Ha 0ase
3HAHUU 1O €CTECTBEHHOHAYYHBIM IHCLMIUIMHAM, IOJYYEHHBIX B CPEIHEMN IIKOJIE U
IPUBOJUMBIX B CUCTEMY, IPUTOJHYIO JUIsl UCIIOJIb30BAHUS JaJbHENIIEM O0yUYeHUH 1
[IPAKTUYECKOM ACATEIBbHOCTH.

3ajayaMu OCBOEHHUS AUCHUIUIHHBI «DU3UKO-XUMHUYECKUE OCHOBBI B
TEXHOJIOTUYECKUX MPOLIECCAX» ABIIAIOTCS:

- BOCCTaHOBJICHHUE B IMaMATH CTYACHTOB OCTATOYHBIX CBEJICHUII 10 (pu3mKe,
XUMHH, MATEMATUKE U YEPUYEHHUIO TTOJIYYEHHBIX B CPEAHEN LIKOJIE;

- IPUBEJICHNUE DTUX CBEICHUN B CUCTEMY 3HAHUM NPUTOAHBIX K UCIIOJIB30BaHUIO

B TEXHUYECKOU IESATEIBbHOCTH;

- 3aKpEIUICHHE CHUCTEMAaTU3UPOBAHHBIX 3HAHMM IyTEM NPUMEHEHHS HX K
aHaJIM3y CYIIHOCTH COBPEMEHHBIX TEXHOJOTHMYECKHX IPOLECCOB, UX MPEUMYLIECTB,
HEJ0CTAaTKOB U 00JIACTH PUMEHEHHUS.

2. Mecto aucuunmiaunbl B cTpykrype OOII 6akanappuara. CBSI3b 1M CHUILIHHBI
¢ APYrMMHU MOAYJASAMH (IMCUMILIMHAMH) Y4eOHOI0 IJIaHA.

Huciumza «PU3MKO-XUMUYECKHUE OCHOBBI B TEXHOJIOTMYECKUX IPOLIECCAX)
otHocuTca K bnoy 1. Jlucuummmssl (Moaynu) o0pa3oBaTelbHOM MPOrpaMMbl
OakanaBpuara.

HuciumiHa «PU3MKO-XUMUYECKHUE OCHOBBI B TEXHOJIOTMYECKHUX MPOLECCAX)
B3aUMOCBSI3aHa JIOTUYECKH M COJAEPKATEIBHO-METOAUYECKH CO  CIEAYIOIIUMHU
JUCLMILIMHAMM, U3yYaBIIMMUCS B CpeIHEH 1IKoyie: (pU3uKa, XUMUsS, MaTeMaTHKa U
TEXHUYECKOE YEePUCHHE.

OcBoeHue NaHHOW NHMCUMIUIMHBI HEOOXOJUMO KakK NpPEIIECTBYIOUIEE IS
riiyOOKOrO YCBOGHHsI OOILIETEXHWYECKMX U crneuuanbHblx guctuminH  OOII
OaxanaBpuara.

3.  IlepeuyeHb NIIAHMPYEMBIX Pe3yJabTATOB 00yUYEeHUsI N0 TUCHUILINHE
«PU3MKO-XMMHYECKHE OCHOBBI B TEXHOJIOTHYECKHUX MPOLIECCAX»,
COOTHECEHHBIX C IVIAHMPYEMbIMHU Pe3yJIbTaTAMH OCBOCHHUS
o0pa3oBaTe/IbHOI MPOrPAMMBI.

B pe3ynbrare 0CBOCHMS TUCHUIUIMHBI Y OOydaromuxcs GOpMHUPYIOTCS CIIETYIOUIUE
KOMIIETEHIIMM U JOJKHBI ObITh TOCTUTHYTHI CJIEIYIONINE Pe3yJbTaThl 00yUeHHUs Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIHA:



Kon B pesyabTare ocBoeHUsA Ilepeyenb mIaHUpyeMbIX

KoMneTeHuuu | O0pa3oBaTebHOI MPOrPaAMMBbI pe3yJbTaToB 00y4eHMsI 10
o0yuyariuiics 10J:KeH 00J1a1aTh AUCUMILINHE

OIIK 1 CnocoOHOCTHIO PeIIaTh BOMPOCHI NOIIK-1.1.
po(heCcCHOHANILHOM IeATeTPHOCTH HA | 3HAET OCHOBHBIE IIOHSTHS
OCHOBE €CTECTBEHHOHAYUYHBIX U €CTECTBEHHO-HAYYHbBIX U
OOIIEHHKCHEPHBIX 3HAHHI, METOJIOB | OOILEMHIKEHEPHBIX AUCLHUILINH.
MaremaTtuyeckoro aHaausa u NOIIK-1.2.
MO/ICITMPOBAHUS YMeeT mpuMeHSITh METOIbI

MaTeMaTU4YeCKOro aHajausa npu
MIPOCKTUPOBAHUH M pa3pabOTKe
XYJ05K€CTBEHHO-TTPOMBIITIEHHBIX
W3EIUI, MaTepUalioB U TEXHOJOTHI
WX IIPOU3BOJICTBA, BKIIIOYAs CO3/IaHUE
3D mogeneit A KOHCTPYHUPOBAHUS
pa3zpabaThIBaEMBbIX HU3/IEIHI.
HOIIK-1.3.

Bnaneer MeTomaMu MaTeMaTHYECKOTO
aHanu3a Juisl pacyeTa KOHCTPYKIUI
XYI0>KE€CTBEHHO-TTPOMBITTUIEHHBIX
HU3JIEIUH U BBITOJHEHUS
TEXHOJIOTHYECKUX PACUETOB

4. CTpyKTYypAa U coJep:KaHue TUCIHUIIHHBI.

OcBoeHME TUCIUIIIMHBI MPOUCXOAUT B T€UeHHUE 1-Tro cemecTpa.

OOmas TPyJO0eMKOCTh JAWCIMIUIAHBI (MpHIoKeHUue 1) coctaBisieT 3 3a4eTHBIX
enuannbl (108 akagemMuyeckuMx YacoB) W3 HHUX /6 YacoB - CaMOCTOSTEIbHas
paboTta cryaeHTa. AyIUTOpHBIC 3aHATHUS TPEIYCMOTPEHBI B KOJIMYECTBE 32 4acoB
JeKuii 1 16 4acoB MPAKTUYECKUX 3aHATUH.

Copepxanue JIeKIMOHHBIX 3AHATHH
Paznen 1. CBoiicTBa KOHCTPYKIIMOHHBIX METAIIJIOB U CILJIABOB.

Kpucrannmnueckoe crpoeHune MeramioB. (CBOWCTBA METANIOB W CIUIABOB.
Mexannueckue cBoMcTBa. IlokazaTtenm  MeXaHHMYECKMX  CBOMCTB, C€JIMHUIIBI
u3Mmepenus. [lpumepsl pacu€ToB HaNpsDKEHHUH, MepeMenieHudt u  nedopmaruii.
dusnyeckne, XUMHUUYECKHE, TEXHOJOIMYECKHME U OSKCIUIyaTal[MOHHbIE CBOMCTBA.
3aBUCHUMOCTh CBOMCTB METAIIJIOB OT TEMIIEPATYPHI.

Paspgen 2 @PuU3MKO-XMMUYECKHE OCHOBBI MPOU3BOJCTBA YEPHBIX METAJUIOB.
Ponb (pu3mKO-XMMHUYECKUX TPOLIECCOB B TEXHOJOTHSIX IPOU3BOJCTBA METAJLIOB.
Pyna, pyanoe BemiecTBo u mycrasi opoja, odoraiieHue (MarHuTHOE) py/ibl.

IIponsBoacTBo uyryHa. @u3nko-xumMuyeckas CyluHOCTh JOMEHHOTO IIporecca.
IIpouieccel ropeHnst KOKCca, BOCCTAHOBIICHUS Kejle3a, KPEMHUSA, MapraHia U APYyrux
JETUPYIOIIUX DJJEMEHTOB. MexXaHu3M BOCCTAaHOBIICHUS OKCHUAOB YIVIEDOJAOM U
MOHOKCUIOM yriepona. OOpa3oBaHue caxucroro yriepoga. Ero poinbp B
BOCCTAaHOBJICHUM KeJjie3a. AHAIU3 peaKivii, OMUCHIBAIOIIMX 3TU MPOLECCH (3K30- U
SHAOTEPMUYECKUE peakiuu). CTOUHMKHN 1TaKooOpa3oBaHusi, Ha3HaueHue (III0COoB.
Cepa u dochop B nmomeHHom tmporecce. IIpakThueckoe 3HaUYeHUE peakIui
JOMEHHOTO MPOIIECCA, CIIOCOOBI YIPABIEHHS 3TUMH IIPOLIECCAMMU.
IIpousBoacTBo cranmu. @OU3MKO-XUMHUYECKas CYIIHOCTb Ipolecca KHUCIOPOIHO
KoHBepTupoBanus. [loHsATHE N30MPATENBHOTO OKUCTIEHUS, PU3UUECKOTO U XUMHUYECKOTO



Teria 3JIEMEHTOB MIUXThl. Bo3MoKHOCTH yaaneHus cepbl U pochopa B KOHBEPTEPHOM
nporecce. Packucnenue cramu. [IpoObl Ha pacKuCIEHHOCTh. MapTEHOBCKOM CIOCO0
nmpou3BojicTBa ctainu. OCHOBHBIC MEPUOILI MAPTEHOBCKOW IUIABKU. J[BYDKYIIIME CHUIHI,
OPU3HAKA W YCJIOBUS TPOTEKAHUS HK30- M DHAOTEPMUUYECKUX peakuuid. Du3nko-
XUMHYECKasi CYITHOCTh MPOIIECCa «KUTICHHS CTaln». OU3NKO-XUMHUIECKHE OCOOCHHOCTH
KHUCIBIX W OCHOBHBIX TpolieccoB. OCOOEHHOCTH BBIIUIABKU CTajd B JJICKTPOIYTOBBIX
pedax. O61acTh UX MPUMEHEHUS.

MeToapbl PAMOTO MOTYUYEHUA Kele3a. Tpu cTaauu NpaMoro MOTydYeHUs Kelesa.
[Tonyuenue KEJIE30PYIHBIX OKAaTBIIICH. MeTtannu3anus OKaThbIIICH
KOHBEPCHUPOBAHHBIM MPUPOIHBIM ra3oM. [InaBka OKaThIIEH B 3JIEKTPOIYTOBOW TIEUH.
[IpeumyiecTBa U 00JaCTh MPUMEHEHHUS METO/1a MPSMOTO TOJIYyUEHHUS JKelie3a.

Paznen 3 ®usuko-XxMMHYECKHE OCHOBBI ITPOM3BOJICTBA IBETHBIX METAJIIOB.
[TpousBonctBo Menu. Meansie pynasl. [loaroroBka nx k mniaBke. OU3NYECKUN CMBICIT
(dbaoTarmoOHHOTO OOoramieHusl. AHAIM3 Peaklil MOJy4YeHUsS W KOHBEPTHPOBAHUS
mreriHa. CyInHoCTh orueBoro paduHupoBaHus Meau. [Iporece IeKTPOTMTHIECKOTO
paduHUPOBAHUS KPaCHON MEIH.

DIEeKTPOJUTUUECKU MeToJ mojydeHuss amomuHus. lllemodnoit  croco6
M3BJICUCHUS TIMHO3EMa W3 pya. Ponp kpuwonuTa B mporiecce 3JeKTpoiau3a. Beioop
HaIMpsHKEHUS, OABOAMMOTO K AeKTposuTy. CyIHOCTh mpoiiecca padhUuHUPOBaAHUS
AJIOMUHHUS CHIPLA.

[TIpousBoacTBo Maruus. Ilomydenue, oOorameHue kpuojura. Cxema sUEHKH
anekTponnsépa. BeiOop HanpsiKeHUs Ha SIEKTPOIax.

[IpousBonctBo THTaHa. [loslydyeHWe TUTAHOBOrO NUIAKa BOCCTAHOBUTEIBHOMN
TJIABKOM, MOJIyYEHHE TETPaxjaopuaa TUTAHA XJIOPUPOBAHHWEM THUTAHOBBIX IILIAKOB,
MPOU3BOCTBO TUTaHA (TYOKH, TOPOIIKA) BOCCTAHOBIIEHUEM U3 TETPAXJIOPHUAA.

Paznen 4 O6paboTka METaNIOB JaBJIECHUEM

CyurHocTh 00paOOTKM METaJUIOB JaBiieHHeM. Buasl 00pabOTKuM MeETauioB
naBiaeHueM. M3MeHeHus1 CTPYKTYpbl 1 MEXaHUYECKUX CBOMCTB METajlla B IPOLIECCE
rmiacTuaeckoi aedopmanuu. XojoaHas u ropsyas nedopmaruu. Harpes Meramios
nepea 00paboTkoil naBneHueM. Tepmuueckuil pexum. lleperpeB u mepexor.
TemneparypHblil HHTEpBaJ Topsiueil 00padOTKH.

[IpokatHoe mnpou3BojACTBO. (OCHOBHBIE BHUABI MPOKATKU: MPOAOJIbHAS,
MornepeyHasl U MomnepevyHo-BUHTOBasA. [IoHsATHE M BeNWYMHA BBITSKKU MeETajuia Mpu
IIPOKAaTKe. YCIIOBHE 3axBaTa MeTalla NpU IpoKaTke. PazimokeHwe cuia B MOMEHT
3axBaTa 3aroToBkHM BajikaMu. (Cusia TpeHus, KOdDPUIMEHT TpeHHUs, Yyroji 3axBara).
Nuctpyment u  oOopynoBanue sl npokaTkd. [lpoaykuusi  mpokaTHOro
IIPOU3BOJICTBA.

Koska. CymrHocts MeTona. OCHOBHBIE onepariui KoBku. O0opynoBaHue st
KOBKM. CXeMbl U MPUHIUI JEHCTBUSA MAIllUH JTUHAMHYECKOrO (MTHEBMATHYECKUX
MOJIOTOB) M CTaTHUYECKOro JEWCTBHS (THUAPABIMYECKUX MpeccoB). Dusnueckas
CYUIHOCTh CHOCOOOB TIOJNyYeHHUS HEOOXOAMMOM DJHEpPruuM yjaapa W YCHIHS
npeccoBanus. [IpoayKuus KOBKHU.



['opsiuass 00bémuass wmramnoBka. CymHocTh MeTona. OCHOBHBIE ONEpAlMM  KOBKH.
[IITammoBKa B OTKPBITBIX U 3aKPBIThIX mTaMnax. [Ipoaykuus koBku. BernomorarenbHbie
omepaluu ropsueid 00bEMHON IITAMIIOBKUA (OYMCTKA MOKOBOK OT OKajWHBI, IpaBka. 1
KaJIMOPOBKA HAa KPUBOLIMITHO-KOJIEHHBIX MPECCax.

Xonoanasi mramnoBka. XoJjogHas oObEMHas mTammnoBka. IIpeccoBanue. I[lpsimoe,
oOpaTtHOe, 60KOBOE M1 KOMOMHMPOBAHHOE BBIJaBIMBaHKUE. XOJIOAHAs BbICAIKA. XOIOgHAS
¢dopMoBKa. XoJo/1Has JUCTOBas mTaMroBka. Oneparuu JUCTOBOH mTaMnoBku. OTpeska,
BbIpyOKa M MpoIMBKa, TMOKa. BeITskka Oe3 yToHeHuss u ¢ yroHenuem. dopmoska.
[IprMepbl KOHCTPYKIIMU IITAMITOB JIs1 TUCTOBOM IITAMIOBKH.

Pazgen 5 Meroabl mOpoM3BOJICTBA MAaIIMHOCTPOUTENbHBIX Mpoduineit IIpeccoBanue.
CymHoctb peccoBanusi. OCOOEHHOCTH CXEMbl HArpyKEHUS

MeTajyla MpU TMPECCOBAaHUU (BCECTOpPOHHEE CXKaTue), e€ BIMSHUE Ha IJIACTUYHOCTH
metauia. [Tpoaykuus npeccoBaHusl.

Bonouenue. UHcTpyMeHT u 000pyioBanue it BojioueHus. [IpoayKius BoIoYeHUs.
[IpousBoacTtBO  rHYTHIX mpoduiieir. IlocnenoBarenbHOCT,  NPOPUIMPOBAHUS  HA
npoduiiernbounom crane. [loayyaemas npoayKuus.

Paznen 6 JIuteitHoe mpou3BoOICTBO

OcHOBHBIE ATambl MPOIECCa U3TOTOBICHUS OTIIMBOK. DopMooOpazoBaHue (M3roTOBICHUE
dbopm, crepxkreit, coopka dopm). [1naBka u 3anuBka popm. BeiOnBKa 1 0UKCTKA OTIUBOK.
JluteitHble CIUIABBI.

JIuteitHble cBoiicTBa cruiaBoB. JluTelHble cruiaBbl. OCOOEHHOCTH COCTaBa, CTPYKTYPHI,
CBOMCTB U croco0a MOJy4YeHus: YyryHOB, CTalled W LBETHHIX CIUIaBOB llmaBka MUTEHHBIX
CIUTaBOB. TEXHOJIOTHS U3TOTOBICHHS (POPM, CTEPIKHEH U OTIUBOK

CrnennanbHbIe CTIOCOOBI TUTHS

O6omoukoBoe UTHE. JIUTHE 1O BHITUIABISIEMBIM MoesM. JINThE 1o TazuduIrpyemMbiM
MozensM. JInTe€ B Kokuib. JInTeE o naBneHueM. L{leHTpoOeKHOE TUTHE.

TexHudecKknii KOHTPOJIb B IUTSHHOM MTPOM3BOICTBE. Bkl 1 npuunHbl Opaka. McnpaBieHue
JTUTEHHBIX AC(PEKTOB.

Paznen 7 CBapouHoe NpOU3BOJICTBO.

®duznueckass CymHOCTh cBapku. Kiaccudukanus crnocobOB CBapkd MO METOLY
oObEUHEHUsI TIOBEPXHOCTEH (CBapka [aBJICHUEM W IUIAaBICHUEM) M IO BUAY
OpUMEHSIEMON DSHEpruM (dJEKTpUYecKas, XuMHuueckas u wmexaHuueckas). [lonsrtue
CBapUBAEMOCTH.

DIIEKTPUYECKHE BUIBI CBAPKHU.

Jlyroas cBapka. CxeMbl 3JIEKTPOAYTOBOW CBAapKH. DJIEKTpUUYECKas 1yra U €€ CBOMCTBA.
BospT-amnepHast XxapakTepucTUKa AYyTH.

Pyunas nyrosas cBapka

O6opynoBaHue U HHCTPYMEHT JIJIsl py4HOU 1yroBoii cBapku. Knaccuduxanus

ITYYHBIX JJIEKTPOAOB. PEXKUM pydHOM JyTOBOM CBapKH.

ABTOMaTHYeCKasl ¥ MOJyaBTOMAaTHUECKas cBapkKa 1o (irocom.

CxeMa W mpuUHIMUN JEUCTBUS CBapO4YHOro aBromarta. HasHauenuwe u coctaB (hrocoB.
[IpyHIMDI caMOpeTryIMpOBaHUs TyTH.



Cpapka B armoc(epe 3allUTHBIX Ta30B. AproHOAYroBas cBapKa IUIABSIIUMCA U
HeIuIaBsmMcs: AekTpogaMu. OcoOEHHOCTH CBapKd B aTMoOcdepe YIJIEKUCIIOro rasa

(CO2).

OnekTponuiakoBasi —cBapka. (CxemMa AJEKTPOILLIAKOBOM  cBapku. Pa3HOBUIIHOCTH
HCTIOJB3YEMbIX CBAPOUYHBIX JIEKTPOI0B (ITPOBOJIOKA, UIACTUHBI U MYH/IIIITYKH).

I'azoBas cBapka

[TpununuaapHas cxema ra3oBoil cBapku. Kuciaopoa a1t cBapodHbBIX paboT.

u CapoyHoe€ maams.

Capka gaBjaeHuEM

Ponp mnactudeckoro aehopMUpOBaHUS B 30HE COCTUHCHUS. DICKTPUICCKAs KOHTAKTHAS
cBapka. CynrHocTs mporecca. Cxema KOHTAaKTHOM CTHIKOBOM cBapku. I[MKI KOHTaKTHOM
CTBIKOBOW CBapKH

Toueuynas capka. L{uknm xkoHTakTHOW cBapku. [INTOTHOCTH TOKA, MOIIHOCTH TOYEYHBIX
MallvH. TUIBI TOYEYHBIX CBAPHBIX coenuHeHui. [IloBHAs Moy poJIrMKoBas CBapKa.
[IpunnunuansHas cxema. [IpeumymectBa u obnacte npumeHeHus. OOopyaoBaHUE IS
KOHTAKTHOM CBapKHU

TexHoMOrHYHOCTh CBapHBIX coenuHeHW. Bpibop marepuana. Bwibop cmocoba cBapku.
Br160op crioco0a yMeHbIIIEHHUS CBAPOYHBIX HAMPSKEHUN U AepOopMalini.

Paznen 8. [Taiika MeTanioB 1 cruiaBoB Pu3nyeckasi CyIHOCTh MpoIiecca MakiKy.
YcnoBus 3amoTHEHUS IBa U 00pa30BaHMs MPOYHOM CBSI3U MPHUIIOS ¢ OCHOBHBIM METaJIJIOM.
Marepuais! s naiiku. [Ipunoii. [InaBunsHbie QuitOCHI.

Paznen 9 Mexanuueckass o0paboTka maTtepuasnioB. DU3ZMKO-MEXaHUYECKHUE OCHOBBI
00paboTKM MeTauioB pe3aHueM. (CxeMbl 00paOOTKM TOYEHUEM, CTPOTaHHEM U
nuidoBanrem. Knaccubukarus ABMKEHUN B METAJUIOPEKYIIUX CTaHKaX. DJIEMEHTHI
pe3aHus u reomeTpus cpezaemoro cios. [lonstue pexuma pezanusi. CKOpoCTh pe3aHus.
DJIeMEHTBI TOKApHOTO pe3la. YTIBl TOKapHOro pesna. Mx wnasnadenuwe. Jledopmarum
Cpe3aeMoro ciosg Metajiia. Buibl cTpykek u ux ycajaka. CHsbl pe3aHus.
(Cma3bIBaroIe-0XJIAKIAOIINE KUJTKOCTH.

OCHOBHBIE CBEICHUSA O METALIOPEKYIIUX CTaHKaX. OCHOBHBIE THUIIBI METAIIOPEKYIIUX
ctankoB. IlpuBonbl W mepenaun cTaHkKoB. [IpuBOABI TJIABHOTO JBUKECHUS, IBUKCHUS
MOJa4d M BCIIOMOTATENbHBIX JABWXKECHUWA. Pa3HOBHUIHOCTM MEXAaHU3MOB IMEpeaadyu
newxeHus. Ilepenarounoe unciio. Mexanusmbl CTaHKOB. CXEMBI UM TIPUHIUIT JCUCTBUS
Pa3HOBUAHOCTEW MEXAHU3MOB METAILNIOPEKYIIIUX CTAHKOB.

Toxaphnas o6pabotka. O6paboTka Ha TOKAPHO-BUHTOPE3HBIX cTaHKax. OOuui

BUJI cTaHKa. OCHOBHBIEC Y3IIBL.

O6paboTka 3arOTOBOK Ha CBEPJIMJIbHBIX cTaHKax. CylIHOCTh MeTo/1a. [ JTaBHOE IBUKEHUE
U JBIDKCHHUE TOJa4yu TpU CBepjieHuH. PexuMm pesanus u cuibl pe3anus. Kpytsmuit
MOMEHT TIpY CBEPJIEHUH. [ '€OMETpUYECKUE MTapaMETPHI CBEPJIA.

®pesepoBanne. Ope3epoBaHUe, KaK BBICOKONPOU3BOAUTEIBHBI METOJ] MHOTOJIC3BUMHOMN
oOpabotku. [lomyTHOE U BcTpeuHoe (pesepoBanne. Pexxum u cuiel pesanust. Tumnst Gpes.
CnocoObl MX YCTAaHOBKM W 3aKpeIJICHUs] Ha CTaHKaX. Y CTPONCTBO M TEXHOJIOTHYECKHUE
BO3MOXKHOCTH TOPHU30HTAJIbHO- BEPTHUKAIBHO- U YHHUBEPCAIbHO-(PE3EPHBIX CTaHKOB.
YHuBepcanbHas ACIUTEIbHAS TOJIOBKA.

Cxewmpl (hpezepoBanus mpoduiieit 3youaTsix KoJiéc.



O06paboTKa 3aroTOBOK Ha MPOTSDKHBIX cTaHKax. [IpoTsruBanue u npomuBanue. Pexum u
CHJIBI pe3aHusl. DIEMEHThI KPYIJION MPOTSKKU. TeXHOIOTrHYECKne BO3MOKHOCTH METO/1A.
O06paboTka 3aroToBOK Ha NUIM(OBaTBHBIX cTaHKax. CymHOCTs MeTona. PexxuMm pesanusi.
Cunbl pe3anus. OCHOBHBIE CXeMbI NUTU(OBaHUS. AOpa3uBHBIE HHCTPYMEHTHI. M3HOC 1
nmpaBKka NUIHQPOBANBHBIX KpyroB. OOpaboTka Ha KpyrJIonUIu(pOBaIbHBIX CTaHKAaX.
OOpaboTka Ha  BHYTpHILIU(OBATBHBIX  cTaHKax. CxeMbl  00pabOTKM  Ha
IUIOCKONUTN()OBAIBHBIX CTAHKAX.

Texnonoruueckue TpeOOBaHUs, MPEABIBIAEMbIE K 3aroTOBKaM, 0OpabaThiBaeMbIM Ha
ITM(OBAJIBHBIX CTAHKAX.

Paznen 10 OcHOBBI HOPOIIKOBOM METaLTypriu

CyIIHOCTH MOPOIITKOBOM MeTauTyprun. @opMUpOBaHUE CTPOCHUS U CBOMCTB

U3JIETINI U3 METAJUTMYECKUX MTOPOIIKOB. TeXHOIOrM4ecKue CBOMCTBA MOPOIIKOB
(TeKkydyecTb, TPECCYeMOCTh, CHEKaeMOCTh). Pa3HOBHIHOCTH  METAIOKEPAMUYECKUX
MaTepuasioB (aHTU(PUKIIMOHHBIE, (PPUKIIMOHHBIC, BBICOKOIIOPUCTHIE, YKAPOIIPOUHBIC U
xapocroiikue). I3roroBieHue MeTauiokepaMruieckux usaenuii. [Ipurorosnenue cmeceil.
®opmooOpazoBaHHE (XOJIOIHOE U U30CTATUUECKOE

U MpPEecCcOBaHUE, BbIIABIMBaHUE U MpokaTka). CriekaHue MU OKOHYATeNbHas o0paboTKa.
Texnonornyeckue TpeOOBaHUS, TPEABSIBISIEMbIE K 3arOTOBKAM W3 TOPOIIKOBBIX
MaTepHaoB.

Paznen 11 [Ipon3BoACTBO MIIACTMACCOBBIX U3ICTIUN

Knaccudukanus miactmace. Tepmorutactel U peakroriacTsl. UX cTpoeHHe U CBOMCTBA.
Crioco6bl mosydeHust u3zieanil u3 miaactmacc. [IpeccoBanne npsmMoe U JuTheBoe. JIUTHE
MoJi JaBJICHHEM, IeHTpoOexxHoe nuThE. HemnpepsiBHOe BhimaBnuBanue. llomydenue
I€HOK W JMcToB. [IHeBMaTnueckas u BakyymHas (opmoBka. lllTammoBka mimactmacc.
[Tonmy4yeHue neranen U3 KUIKUX TOJTUMEPOB.

OcoOeHHOCTH MEXaHMYeCKOW O00padOTKM U CBapKdM IulacTMacc. ApMHUpPOBaHUE
IJJACTMACCOBBIX U3ETIUN.

Paznen 12 M3rotoBneHune pe3nHOBBIX TEXHUUECKUX U3ICITHH.

CocraB, cBoicTBa M 00JacThb NpPUMEHEHHs] pe3uHbl. Kayudyk, ByJIKaHU3UPYIOILUE
BEILIECTBA, HAIOJHUTEIU, MSTYUTENU, MPOTUBOCTApUTENn U Kpacutenud. CrocoObl
U3TOTOBJIEHUSI PE3UHOBBIX TEXHUYECKUX wu3aenui. [loaroroBka pe3sMHOBOM CMeCH.
HenpepriBHoe BrinaBnuBanue. [IpeccoBanue. JInutee noa nasinenuemM. Bynkanusanusi.

Coaepxanue NPAKTUYECKUX 3AHATH.

IIpakTuyeckoe 3ansaTue Nel Temneparypsl miaBieHus 4ucThiXx MeTamwioB Zn, Al, Cu,
Fe, Ti u crutaBos. [IpuMeps! quarpamMm COCTOSTHUSI ATUX CILIABOB.

IpakTnueckoe 3ansitue Ne2 CriocoObl pasznuBku ctanu. CTpoeHHe ciauTka. MexaHusm
o0pa3oBaHUsI yCaJOYHOW pakoBUHBL. [lomyueHue KumsimEed W CIOKOWMHOM cTasu.
HenpepriBHas pasinBka cranu.

IIpakTnueckoe 3ansaTHe Ne3 I3yueHwe ycTpoHCTBA M NPUHUMUIIA JEHCTBUSA
0o00OpyJ0OBaHUSI U HMHCTPYMEHTa /JI IITaMIIOBKM MeTamioB dusnueckas CyIIHOCTh U
pacu€T NPOCTHIX MEXAaHU3MOB.

IIpakTuyeckoe 3ansaTue Ne4 [Ipurorosnenue GopMOBOUYHBIX U CTEPIKHEBBIX CMECEH.
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IIpakTuyeckoe 3ansatue NeS Pyunas u mammaHas popMoOBKa.

IpakTuueckoe 3ansiTue Ne6 Pa3HOBHUIHOCTH 3JIEKTPOLYTOBOM CBAPKH

IIpakTuyeckoe 3anaTue Ne7 TokapHbli, (hpe3epHbIl CBEPIWIbHBINA cTaHKH. [IpuHIMD
nevictBusg cta"Hkos ¢ YITY.

IIpakTnuyeckoe 3ausitue Ne§ II3ydyeHue yCTpoMCTBAa M NPUHLMIIA JACHUCTBHUS IE€YEH
JIMTEUHOTO MPOU3BOACTBA.

IIpakTuyeckoe 3anaTe Ne9 OCHOBBI MOPOIIKOBOW MeTautypruu. I[IponsBoacTBo
PE3UHOBBIX TEXHUYECKUX U IIJIACTMACCOBBIX U3JICIIHM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHN

IIpp peanusanuMy pasnUYHBIX BHJIOB 3aHATUH  NPEILyCMAaTPUBAECTCA  IIMPOKOE
HCIIOJIb30BaHUE B Y4EOHOM IPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBENECHHUS
3aHATHI (B BUJE JEJIOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTyalui, IPOCMOTpA
BUJICOMATEPUAIIOB IO ONPEIEICHHBIM TEMaM, X MOCIEAYIOINN aHaIu3 U 00CyKIEHUE U
p.) C Leablo GOPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00yUYaOLIUXCH.
[Ipy mnpoBeaeHUM NPAKTUYECKUX 3aHATUH cleAyeT oOpamarb 0co0oe BHUMaHHUE
CTYJIEHTOB Ha:

- COOJIIOJIEHUIO JOITYCTUMON MaKCUMaJIbHON YMCIEHHOCTHU CTYAEHTOB B IOJTPYIIIE;

- rIyOOKOe MOHMMaHUe (PU3UKO-XUMHUYECKON M (PU3MKO-MEXaHUYECKOH CYIIHOCTU
paccMaTpUBaEMBbIX MPOLIECCOB;

- aHaJIN3 KaueCTBEHHBIX U KOJMYECTBEHHBIX B3aUMO3aBUCUMOCTEN apaMeTPOB 3THUX
IIPOLIECCOB;

- O0TpabOTKy METOJMKM pacuéTa KOJMYECTBEHHBIX CBsS3€d MapamMeTpOB H3ydaeMbIX
IPOLECCOB (COCTABJICHHUIO PACYETHBIX CXEM, NPUBEICHHUIO BCEX HCXOJHBIX JIaHHBIX U
pe3ysbTaTOB pacuéra K MEXAYHapOAHOW CHCTEME €IMHUI, 00s3aTeJIbHOMY aHallu3y
pe3ynbTaToB  pacuéra, OCOOEHHO pe3yJbTaTOB, IOJYYEHHBIX C MNPUMEHEHHUEM
KaJIbKYJIITOPOB U KOMITBIOTEPOB).

VY enbHbIA BeC 3aHATUNA, NPOBOAUMBIX B MHTEPAKTHUBHBIX (POpMax, ONpPENesieH IIaBHOM
Ieabl0  00pa30BaTENbHONW MPOrPaMMbl, OCOOCHHOCTHIO KOHTHMHITEHTa OOydYaronuxcs,
COlepKaHUEM  JUCHMIUIMHBI  «DU3MKO-XMMHYECKHE  OCHOBBI  TEXHOJIOTMYECKUX
IIPOLIECCOB» U B LIEJIOM IO JUCHUILIMHE cOcTaBisIeT 80% ayTUTOPHBIX 3aHATHM.

B pazgen «CamocrostenbHas paboTa CTYIEHTOBY» BKIIIOUAETCA: pa3MEUICHUE B
KOHCIIEKTE JIEKIUI pa3IaTOuYHOTO WIUTIOCTPATHUBHOIO MaTepHaa, oOCYKIEHHOTO INpHU
MIPOBEJICHUH ayIUTOPHBIX 3aHATHI M MOJTOTOBKA K KOHTPOJIBHBIM paboTaM Mo paszjaenam
JTUCIUTUIAHBI.

B nmpouecce um3ydyeHHMs — AMCUMIUIMHBI ~ MOTYT  NPUMEHSTBCS  JUCTAHIMOHHBIE
obpazoBarenbHble TexHoJoruu. Ceplika Ha JOP:
https://online.mospolytech.ru/login/index.php

6. OueHoyHble  cpeAcTBAa IS TEKyWIero  KOHTPOJsSI  yCIEeBaeMOCTH,
NPOMEKYTOUYHON AaTTeCTAllMM 10 MTOraM OCBOEHHMSl JAUCHUIIMHBI M Yy4eOHO-
MeTOAM4YecKoe o0ecneyeHue CaMOCTOATEIbHON padoThI CTYIeHTOB.

B mnpormecce o00ydeHuss HCHONB3YIOTCS CIEAYIOUIME OILIEHOYHBIE (POPMBI TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTeCTaINi:

- YCTHBIN ONPOC 10 MaTepragaM MNpeIIIECTBYOIINX 3aHATUH;

- 8-MM IUCHbMEHHBIX KOHTPOJIBHBIX PA0OT 10 pa3zesiaM AUCHUIUINHBL
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https://online.mospolytech.ru/login/index.php

- TIPOMEXYTOUYHAas arrectamusi — 3a4€T B (opme cobOeceqoBaHUS IO Pe3yJIbTaTam
KOHTPOJIBHBIX PaloT.

6.1. ®DoHI OIEHOYHBIX CpPEACTB JUIA IPOBEICHHUS IPOMEKYTOYHOW aTTECTAIUH
00yyYaroIMXCs M0 TUCHUIUIMHE (MOIYJIIO).

6.1.1. IlepeueHb KOMIETEHIMI C YKa3aHHEM ASTaroB MX (OPMHUPOBAaHUS B IMpoIlEcCe
OCBOEHUS 00Pa30BATEIHHON MTPOTPAMMBI.

B PE3YIbTATC OCBOCHUA JUCIHHIIIIMHBI q)OpMI/Ip}IIOTCH CICOYIOIHNEC KOMIICTCHIINU:

Kon B pe3yabTaTe ocBOeHus1 00pa3oBaTelbHOM NPOrPaMMBbI
KOMIIETEeHIIUU 00y4arIIHCcs T0/IKEeH 00,121aTh

CriocoOHOCTBIO pelaTh BONPOCHI IPO(hecCHOHATBHOMN
esITeIbHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX U
OOIIEeMH)KEHEPHBIX 3HAHUI, METOZIOB MATEMAaTUYIECKOTO
aHaIM3a U MOJIEIMPOBAHUS

OIIK-1.

6.1.2. Onucanue nokasaresieil U KpUTepUeB OLlEHUBAHUS KOMIIeTEHIHIA,
(hopMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI, ONIMCAHNE HIKAJI
OLICHUBAHMSI.

[loka3aTeneM OLICHMBaHUS KOMIIETEHIIMM HA pPa3au4HbIX »JTanmax MxX
(bopMUpOoBaHUs SABISETCS AOCTHKEHHE OO0YYarOUIMMUCS TUIAHUPYEMBIX PE3YyJbTaTOB
0Oy4eHHMs 0 JUCHUIUIMHE.

dopMa KOHTPOJIS TeKylled YCIeBaeMOCTH B BHJAe NHCbMEHHOM
KOHTPOJbHOII padorbl Nel mo Paszgeny 1 «CBoiicTBa KOHCTPYKHHMOHHBIX
META/IOB U CIJIABOB»

OI1K-1 CrtocoOHOCTHIO pemiaTh BOMPOCHI TPO(HECCHOHATBEHOM NesTETLHOCTH HAa OCHOBE
€CTECTBEHHOHAYYHBIX U OOIICMHKCHEPHBIX 3HAHUI, METOJ0B MAaTEMAaTHUECKOTO aHAIN3a U

MOJIETTUPOBAHUS
Ioka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHo 3auTeHo

HNOIIK-1.1. Vxkazan menee 40% Vxkazan 40 u 6onee %
3HaeT OCHOBHBIC ITOHATHS CBEJICHUM, CBEJICHUM,
€CTECTBEHHO-HAYUYHbIX U PaCCMOTPEHHBIX PacCMOTPEHHBIX B
OOIIIEeMH)KECHEPHBIX TUCIIUILINH. B pasjielie pasjueine
HNOIIK-1.2. KonuuectBo KommuecTBo
YMeeT npuMeHsITh METOIbl MPaBUITLHBIX MPaBUJILHBIX OTBETOB
MaTeMaTU4YECKOT0 aHaIu3a Ipu OTBETOB COCTaBHJIO coctaBmiio 40 u 6osee
MIPOCKTUPOBAHKMH U Pa3pabOTKe MEHEe MPOLIEHTOB
XYJI0’)KECTBEHHO-TTPOMBIILJIEHHBIX 40%
W3EIIAN, MaTEPUAIIOB U TEXHOJIOTHUI
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UX IPOU3BOJICTBA, BKIIFOYAsI CO3aHUE
3D mopenen s KOHCTPYUPOBAaHMS
pa3pabaTbIBaCMbIX U3AEIHIL.

NOIIK-1.3.

Biageer MeTogaMu MaTeMaTu4ecKoro
aHanu3a Juisi pacyeTa KOHCTPYKIUI
XY107KECTBEHHO-TIPOMBIIIJIEHHBIX
W3/ U BBITTOJIHEHUS
TEXHOJIOTMYECKUX PAacCyETOB

JonyiieHs! omuOKu B
METO/IMKE pacuEToB,
pe3yapTaT pacy€ToB
HEBEPEH.

Jlony1ieHsl
HE3HAYUTENIbHbIC

OIIMOKH B METOINKE
pacu€ToB, pe3yabTar
pacu€ToB IPAaBUIICH.

(I)opMa KOHTPOJIA Telcymeﬁ ycneBaeMoCTu B BUAEC

NMACHLMEHHOU

KOHTPOJIbHOI padorbl Ne2 mo Pasgeny 2 «®U3HKO-XMMHYECKHE OCHOBBI
NMPOU3BOACTBA YEPHBIX METAJLIIOBY»

OIIK-1 CiocoOHOCTBIO peliaTh BOMPOCHI MPOPEeCCUOHAIBHON AESTEILHOCTH HA OCHOBE
€CTECTBEHHOHAYYHBIX U OOIICHH)KCHEPHBIX 3HAHUI, METOJ0B MaTEMAaTHIECKOTO aHAIN3a U

MOJICIMPOBAHUS
IHoka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3aureno 3auTeHo
HOIIK-1.1. Jlam menee 40% Jlan 40 u Oonee
3HaeT OCHOBHBIC ITOHSATHS MIPABMIIBHBIX MIPOIICHTOB
€CTeCTBEHHO-HAYUYHBIX U OTBETOB MIPaBUJIHLHBIX OTBETOB

OOIIIEMH)KECHEPHBIX TUCIUILINH.

NOIIK-1.2.

CyIIHOCTh MPOLECCOB

B oTrBeTax numeroTcs

YMeer mpuMeHSITh METOIbI M3JI0’KeHa HeBEpHO. B HETOYHOCTH
MaTeMaTUYeCKOro aHaJIu3a Mpu XUMUYECKUX (hOpMyJIaX | HECYIICCTBEHHOTO
MIPOCKTUPOBAHUU U pa3pabOTKe UMEIOTCS XapakTepa.
XYJ105K€CTBEHHO-TIPOMBITIIIEHHBIX CYIIECTBEHHBIC

W3JIeNui, MaTEPUAJIOB U TEXHOJIOTUH OIIMOKHU.

WX TIPOU3BOJICTBA, BKITFOYAsI CO3JaHUE

3D mopenen s KOHCTPYUPOBAaHMS

pa3pabaThIBaCMBbIX H3ICITHM.

NOIIK-1.3. JonyiieHs! oMOKY B Jlomy1ieHsl
Brnageer MetogamMu MaTeMaTHYECKOTO | aHAJIM3E CIIOCOOOB HE3HAYUTEIIbHBIC

aHanM3a JJi9 pacyeTa KOHCTPYKIIUN
XYJ10KECTBEHHO-TIPOMBIILIEHHBIX
W3JEIINN U BBITOJTHEHUS
TEXHOJIOTUYECKUX PACUCTOB

MIOJTyYEHUS CTalIH,
BBIOOD
crioco0a He palmoHalieH

OIIMOKH B aHAJTTN3E
Croco0oB, BEIOpaH
MPaBUJIBHBIN CTIOCO0.
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@®opMa KOHTPOJIA TeKyUleH YCIeBaeMOCTH B BHJe NHCbMEHHOU
KOHTPOJIbHOW padoTrbl Ne3 mo Pazgeny 3 «@uU3MKO-XMMHYECKHE OCHOBBI
NMPOU3BOJCTBA LBETHBIX METAJLIIOBY

OIIK-1 CriocoGHOCTBIO pemiaTh BOMPOCH MPo(ecCuOHAIbHOM JesITEIbHOCTH Ha

OCHOBC CCTCCTBCHHOHAYYHbIX H 06HICI/IH)K6HCPHBIX 3H21HHI>1, MCTOJ0B

MAaTCMaTU4CCKOIO aHaJIn3a U MOACIIMPOBAaHUA

IHoka3aresb, ypoBeHb Onenka
KOMIIETEHTHOCTH He 3auTeHo 3auTeHo
NOIIK-1.1. Jam menee 40% Han 40 u Gonee
3HaeT OCHOBHbBIC TOHSITHS MPaBUIILHBIX MPOLICHTOB
€CTECTBEHHO-HAYYHBIX U OTBETOB MPaBUJIbHBIX OTBETOB

O6H.[CI/IH)KCHCpHBIX JUCHUITINH.

NOIIK-1.2.

CyIIHOCTH MPOIIECCOB

B oTBeTax umerorcs

YMeeT NpUMEHSTh METOIbI U3JI0’KeHa HEBEpHO. B HETOYHOCTH
MaTeMaTHYeCKOT0 aHAIA3a ITPH XUMUYECKUX (hOopMyJiaX | HECyIEeCTBEHHOTO
MIPOCKTUPOBAHKUH U pa3pabOTKe MMEIOTCS Xapakrepa.
XYJ10’KECTBEHHO-TIPOMBIIIJIECHHBIX CYIIICCTBEHHBIC

W3/1CIIUN, MaTEPHAJIOB OIITNOKH.

TEXHOJIOTUM UX ITPOU3BOJICTBA,

BKJIIOYas coszganue 3D momenent mis

KOHCTPYHPOBaHUS

pa3pabaThIBaEMBbIX U3CIIHUM.

NOIIK-1.3. JonyiieHs! OMOKH B Jlony1iieHsl
Bnaneer meTogamu aHaJIM3€e CIoco00B HE3HAUYMTCILHBIC

MAaTEMATUYECKOTO aHaIn3a JJIs
pacuera KOHCTPYKLUN
XYJ10’)KECTBEHHO-TIPOMBILIJIEHHBIX
W3IETUNA U BBITIOJHEHUS
TEXHOJIOTUYECKUX PACUE€TOB

MOJTYICHUS CTaJIH,
BBIOOP

croco0a He
paroHaecH

OIIMOKH B aHAJTN3E
Croco00B, BEIOpaH
MpaBUJIBHBIN CI0COO.

@®opmMa KOHTPOJIA TeKYyLel yCIIeBAaeMOCTH B BH/Ie MMCbMEHHOU
KOHTPO.JIbHOI padoThl Ne4 mo Pazneny 4 «O0padoTka MeTa/L10B

AABJICHHUEM)»

OI1K-1 CrtocoOHOCTRIO pemiaTh BOMPOCHI MPOPECCUOHAIBHON NEITEILHOCTH Ha

OCHOBC CCTCCTBCHHOHAYYHbIX H O6IHCI/IH)KCHepHBIX 3HaHHﬁ, METOO0B

MAaTCMaTHYCCKOTO aHaJIn3a U MOACIIMPOBAaHUA

Ioka3areJb, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHno 3auTeHo

HOIIK-1.1. Han menee 40% Jan 40 u Gonee
3HaeT OCHOBHBIC ITOHSITHUSA MIPaBUIILHBIX MIPOIIEHTOB
€CTEeCTBEHHO-HAYUHbBIX U OTBETOB MPaBUJILHBIX OTBETOB
OOIIIEeNH)KECHEPHBIX TUCIIUILINH.
HNOIIK-1.2. CyIIHOCTB MPOLIECCOB B otBeTax umerorcs
YMeeT NpuMeHSTh METOIbI W3JI0’KE€HA HEBepHO. B HETOYHOCTH
MaTeMaTHYECKOIro aHaIN3a PH XUMHUYECKUX (hOpMyJIaxX | HECYIIECTBEHHOIO
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MIPOCKTUPOBAHUH U Pa3pabOTKe UMEIOTCS XapaxkTepa.
XY105)K€CTBEHHO-TIPOMBITIIIEHHBIX CYIIICCTBEHHBIC

W3/EJIAN, MAaTEPUATIOB U OLLMOKHU.

TEXHOJIOTUH UX MTPOU3BOJICTRA,

BKJIIOUas co3ganue 3D Mmoenei s

KOHCTPYUPOBaHUS

pa3pabaThIBAEMBbIX U3CIIHM.

NOIIK-1.3. JonyiiieHs! oMOKH B Jomy1ieHsl
Bmaneer Mmeromamu aHaJu3e CrIoco00B HE3HAYHUTEIbHEIC

MaTEMaTUYECKOT0 aHaIu3a s
pacyeTa KOHCTPYKIUN
XYJ10°KECTBEHHO-TIPOMBIILIIEHHBIX
W3/ICJIUN U BBITIOJIHEHUS
TEXHOJIOTUYECKUX PACUETOB

HOJIyYEHHUS CTallH,
BBIOOP

croco0a He
parroHacH

OLIMOKHU B aHAJIH3E
crioco0oB, BEIOpaH
NPaBUJIBHBIH CTIOCOO.

®DopMa KOHTPOJIA TEKYLIel yCIIeBAaeMOCTH B BH/e NMCbMEHHOH
KOHTPOJIbHOH padoThl NeS no Pa3neay 6 «J/IluteiiHoe Npou3BoOACTBO»

OIIK-1 CrtocoOHOCTBIO pemaTh BOIPOCHl MPOPECCUOHAIBHOM IEITEIbHOCTH Ha

OCHOBC CCTCCTBCHHOHAYYHbIX H O6HICI/IH)KCH€pHBIX 3H&HPII>1, METOO0B

MAaTCMaTH4YCCKOTO aHaJIn3a U MOACIIMPOBAaHUA

Iloka3aTeJib, ypOBEHb Ouenka
KOMIIETEHTHOCTH He 3auteHno 3auTeHo
HOIIK-1.1. Jlam menee 40% Jlam 40 u Oonee
3HaeT OCHOBHBIC TOHSATHS MIPaBUIIBHBIX MIPOIICHTOB
€CTEeCTBEHHO-HAYYHBIX U OTBETOB MPaBUJILHBIX OTBETOB

OOIIIEMH)KEHEPHBIX TUCIIUILINH.

NOIIK-1.2.

CyIIHOCTH MPOIECCOB

B oTtBeTax nmeroTcs

YMeeT NpUMEHTh METOIbI M3J105K€HA HEBEpHO. B HETOYHOCTH
MaTeMaTUYECKOro aHaJIN3a IIpU XUMHUYECKUX (hopMyJax | HECYIECTBEHHOTO
MPOEKTUPOBAHUU U Pa3pabOTKe UMEIOTCS Xapakrepa.
XYJ05KE€CTBEHHO-TTPOMBIILIEHHBIX CYILIECTBEHHBIC

W3IEIUN, MaTEPUAIIOB U OIIIUOKH.

TEXHOJIOTHI UX IPOU3BOJICTBA,

BKJItOUas coznanue 3D moaeneit nuis

KOHCTPYHPOBAHUS

pa3zpabaThIBaEMBbIX U3ICIIUM.

NOIIK-1.3. JlonyuieHsl O1IMOKHY B Jlomy1eHsl
Bnaneer meronamu aHajiu3e cnoco0oB HE3HAYUTEIIbHbIC

MaTeMaTUYECKOT0 aHaIu3a JJIs
pacyera KOHCTPYKIUI
XYJ107KECTBEHHO-TIPOMBIIIJIEHHBIX

MTOJTYICHUS CTaJIH,
BBIOOD
criocoba He

OLIMOKY B aHAJIN3e
crioco0oB, BEIOpaH
MPaBUIIBHBIN CIOCO0.
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I/I3I[€J'II/H>’I H BBITIIOJTHCHU A
TCXHOJIOTUICCKHX PaCdCTOB

PaduOHAJICH

@dopMa KOHTPOJS TeKylleil yclneBaeMOCTH B BHAe NHCbMEHHOW
KOHTPOJIbHOI padoTrbl Ne6 mo Paszpeny 7 «CBapouHoe Nmpou3BOACTBO» U
Pazneny 8 «Ilaiika MeTaJJIOB M CIJIABOBY

U MOJCINPOBAHUA

OIIK-1 CriocobHOCTBIO peniaTh BOIPOChl NpohecCuOHATBHOM IeITeTbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIIEMHKEHEPHBIX 3HAHUN, METOJIOB MATEMaTUYECKOTO aHAIU3a

06H.[€I/IH)K€H€pHBIX JUCHUITINH.

IToka3aTeJib, ypOBEHb Ouenka
KOMIIETEHTHOCTH He 3auTeno 3auTeHo
NOIIK-1.1. Jlan menee 40% Jlan 40 u Gonee
3HaeT OCHOBHBIC ITOHSATHS MTPaBUITBHBIX IIPOIICHTOB
€CTEeCTBEHHO-HAYYHBIX U OTBETOB PaBUJIHHBIX OTBETOB

NOIIK-1.2.

CyIHOCTB MPOLIECCOB

B otBeTax nMerorcsa

YMeeT npuMeHsITh METOIbI W3JI0KeHa HEBEPHO. B HETOYHOCTHU
MaTEMaTHYECKOT0 aHAIN3a TIPH XUMUYECKUX (hOpMyJiaX | HECYIIECTBEHHOTO
MIPOCKTUPOBAHUN U pa3paboOTKe UMEIOTCS XapakTepa.
XY/J105K€CTBEHHO-TIPOMBITIIEHHBIX CYIIIECTBECHHBIC

W3JICNIUIA, MAaTEPHAIOB M TEXHOJIOTHH | OIIMOKHU.

WX TIPOU3BOJICTBA, BKIIIOUAs CO3/IaHHE

3D mopeneit 11 KOHCTPYHUPOBaHUS

pa3pabaThIBaEMBbIX U3CITHM.

NOIIK-1.3. Jlomy1iieHb! OIMOKY B Jony1iieHsl
Bnageer MeTogamu MaTeMaTUYECKOTO | aHalU3€ CII0CO00B HE3HAYUTEIIbHbIC

aHaM3a JJi pacyeTa KOHCTPYKIIUN
XYJI0KECTBEHHO-TIPOMBIILIEHHBIX
W3JICJIUN U BBITIOJIHCHUS
TEXHOJIOTUYECKUX PAaCUeTOB

MOJTyYeHUs! CTalH,
BBIOOD
croco0a He paloHaIeH

OIMUOKH B aHAJTN3E
c1oco0o0B, BbIOpaH
PaBUIIBHBIN CIOCOO.

@dopMa KOHTPOJIA TeKyUIel YCIeBaeMOCTH B BHAE NHCbMEHHOM
KOHTPOJbHOI padorbl Ne7 mo Pazgeny 9 «Mexanumuyeckass o0padoTka

MaTepHuaJIoB)

OIIK-1 CriocobHOCTBIO pemiaTh BOMPOCH! MpoheCcCuOHATBHOM IeITeTLHOCTH Ha OCHOBE

CCTCCTBCHHOHAYYHbIX U O6HIGI/IH)KCHepHBIX 3HaHHﬁ, MCTOAJOB MAaTCMAaTHYCCKOI'O aHaJIn3a

U MOJCIINPOBAHUA

Ioka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHno 3aurteHo
HOIIK-1.1. Jan menee 40% Jan 40 u 6onee
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3HAeT OCHOBHbIE MOHSTHUS MIPABUIIBHBIX MIPOIICHTOB
€CTECTBEHHO-HAYUYHbIX U OTBETOB MpaBUJILHBIX OTBETOB
OOIIIEeMH)KCHEPHBIX TUCIUILINH.
NOIIK-1.2. CymHOCTb MPOLIECCOB B otBeTax umerorcs
YMeer npuMeHsITh METO b M3JI0’KE€HA HEBEpHO. B HETOYHOCTHU
MaTEMaTUYECKOT0 aHau3a Mpu XUMUYECKUX (DopMysiax | HECYIIECTBEHHOTO
MPOEKTUPOBAHUU U Pa3pabOTKe UMEIOTCS XapaxkTepa.
XYJ10KECTBEHHO-TIPOMBIIIICHHBIX CYIIIECTBEHHBIC
U3JICNINMA, MaTEPHAIOB U TEXHOJIOTHMA OIIIUOKH.
WX IIPOU3BO/JICTBA, BKJIIOUYAs CO3/ITAHUE
3D mopenen s KOHCTPYUPOBAaHMS
pa3pabaThIBAEMBbIX U3CIIHM.
NOIIK-1.3. Jlomy1ieHbl Jomy1ieHsl
Biageer MetogaMu MaTEMaTUYECKOTO | CYIIECTBEHHBIC HECYILIECTBEHHBIE
aHam3a JJIs pacyera KOHCTPYKIUN OITMOKH B TOJIKOBAHUH OIIMOKH B TOJIKOBAaHUH
XYJ10°KECTBEHHO-TIPOMBIIILIIEHHBIX TIPUHITUTIOB MPUHITUTIOB
W3/ICJIUN U BBITIOJIHEHUS peryaupoBaHus peryIupoBaHus
TEXHOJIOTUYECKUX PACUETOB PEKUMOB PEKUMOB pE3aHUs
PEII0KEHHOTO MPEAJIOKEHHOTO
crocoba criocoba
MEXaHO000pabOTKH MeXaHo00paboTKH
dopMa KOHTPOJIS TeKylled YCIeBaeMOCTM B BHAe MNHMCbMEHHOU
KOHTpPObHO padorel Ne§ mo Pazgmeny 10 «OcHOBBI 1OPOLIKOBOM

Metasutyprum», Pasgeay 11 «IIpou3BoACTBO NIacTMACCOBBLIX M3AeJHI» U
Pazneny 12 «IIpou3BoACTBO pe3HHOTEXHUYECKUX M3/IETHID)

OIIK-1 CrtocoOHOCTBIO pelaTh BONPOCHI MPOPECCUOHAIBHOMN IEITEIbHOCTH Ha
OCHOBE €CTECTBEHHOHAYYHBIX M OOIIEHHKCHEPHBIX 3HAHUI, METO/IOB

MAaTCMaTH4YCCKOTO aHaJIn3a U MOACIIMPOBAHUA

IHoka3areJb, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHno 3auTeHo
NOIIK-1.1. Han menee 40% Jan 40 u 6onee
3HaeT OCHOBHbBIC TTOHATUS MTPABUIIBHBIX MPOLICHTOB
€CTECTBEHHO-HAYUYHbIX U OTBETOB MIPaBHJIBHBIX OTBETOB

OOIIIEeMH)KECHEPHBIX TUCIIUILINH.

NOIIK-1.2.

YMeeT NpuMeHSTh METO/IbI
MaTeMaTUYECKOro aHaln3a Mpu
MIPOCKTUPOBAHUH U pa3pabOTKe
XYJ10°KECTBEHHO-TIPOMBIILIIEHHBIX
W3IEIUN, MATEPUAIIOB U TEXHOJIOTUI
UX TIPOU3BOJICTBA, BKIIIOYAS
co3nanue 3D mozeneit s
KOHCTPYHPOBAHUS
pa3pabaTbIBAEMBbIX W3IEIHM.

AHaJIN3 NPEUMYIIECTB

1 HEJOCTATKOB HETOYHOCTH
paccMaTpuBaeMbIX HECYIIIECTBEHHOTO
METO0B BELIITOJIHEH C XapakTepa.
OILIMOKAMU.

B oTBeTax nmeroTcs
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@®opmMa NPOMEKYTOYHOM aTTECTALMM: IK3AMEH.

[IpomexyTounas atrtectanus oOydaromuxcs B (opme 00CyX IeHUS CO
CTY/ZICHTOM 3aMEUYaHHU MPEI0IaBaTellsl, CIEIAHHBIX 110 K01 U3 8-MU MHCHMEHHBIX
KOHTPOJIBHBIX Pa0OT MMCHbMEHHBIX

IITxana oneHUBaHUA Onwucanue
BrInosiHeHb! M IPECTABIIEHBI 17151 00CYKAEHMs BCe 8
OtimyHO KOHTPOJIbHBIX, 3aME€YaHMsI 10 KOHTPOJIBHBIM paboTam
OTCYTCTBYIOT.

BrInonHeHs! U IpeICTaBIICHbI I 00CY X AEHUS Bce 8
KOHTPOJIbHBIX, 3aMEYaHUsI 10 KOHTPOJIBHBIM paboTam
Xopo1o MPUCYTCTBYIOT, HO HOCST HECYIIECTBEHHBIN XapakTep WiIn
HCIIPABJIEHBI B X0/1€ COOECETOBAHMSI.

BrIMoTHEHBI 1 IPEICTABIICHBI I OOCYXIACHHUS BCe 8
KOHTPOJIBHBIX, CYIIECTBEHHBIC 3aMCUaHUs 110
KOHTPOJIBHBIM pa00TaM IMPHUCYTCTBYIOT, HO HCIIPABJICHEI B
xoj1e cobeceIoBaHMs.

YIIOBJICTBOPI/ITGJIBHO

He BoinosHeHa xoTs Obl 0/1HA U3 KOHTPOJIBHBIX paloT,

He ynosnerBopuTensHO
CYILIECTBEHHbBIE 3aMEUYaHus 10 paboTaM HE UCIIPABJICHBI.

®oHbI OLIEHOYHBIX CPEACTB MPeACTABJIEHbI B IPUJIOKeHUH 2 K padoueii
nporpaMmme.

7. Y4ueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE O0ecniedeHue TUC UM ILTHHBI

@) OCHOBHAs IUMeEPaAmypa.:

I. KyrynetunoB C.JI., KoBampuyk A.K., IloptHoB W.M. TexHonorus
00pabOTKM KOHCTPYKIIMOHHBIX MaTepHaioB: Y4YeOHUK i By30B. — 2-€ U3, CTEp. —
M.: U3n-Bo MI'TY um. H.O. baymana, 2008. 672c.

6) OononHumeNbHAsL AUMepamypa

1. TexHonorus  KOHCTPYKIMOHHBIX  MaTepuasoB.  YUeOHUK  JyId
MalTUHOCTPOUTENBHBIX ~CIeluagbHocTe By30B / A. M. J[ameckmii, WM. A.
ApytionoBa, T. M. bapcykoBa u ap.; [log o6m. pen. A. M. anbckoro, M.:
MammHoctpoenue, 1985. — 448 c.

8. MaTepuajbHO-TeXHHYECKOe ofecnevyeHne TMCIUITUHBI
JlexuronHas ayauTopusi Kapeapbl «MalluHbl U TEXHOJOTUS JIMTEHHOTO MPOU3BOACTBAY
(ABT1513) ocHameHa MyJbTUMEAMMHBIM TMPOEKTOPOM ISl TOKaza BUACO(PHUIBMOB,
cnangoB, mnpeseHtaunii. Kpome TOro, ummeercs KOJUIEKIMS OTIMBOK, MOJY4YEHHBIX
pPa3IMYHBIMU CHEUANIbHBIMU METOJIaMU JIUThs. B nmaboparopun xadenpst MuTJIIT H106
JIEHUCTBYEeT 000pynoBaHKHE, HEOOXOAUMOE JJi1 AEMOHCTpPALMK MPOLIECCOB MPUTOTOBICHHUS
(OpPMOBOYHBIX M CTEP>KHEBBIX CMECed, PYYHOH W MAIIMHHOM (POPMOBKH, TUJIaBKH U
3QJIMBKU YEPHBIX U LIBETHBIX CIUIABOB, IIPOLIECCOB XYI0KECTBEHHOIO JINThs. KpoMme 3Toro
JEHUCTBYIOT yHHMBEPCAJIbHBIE TOKAPHO-BUHTOPE3HBIN, BEPTUKAIBHO (pe3epHbIl U
CBEPJIMJIBHBI CTaHKW W TUIpaBiandeckuil mpecc ycuimem 10T1. PaGortaer dpesepHbiii
crtaHok YIIY nmns oO6paboTKuM MOENBHOTO TUIACTHKA W JApeBecwHbl. B maboparopunm A3
2110 umeercs oOopyAoBaHUE MJII PYYHOM AYrOBOM M IOJTYyaBTOMAaTUYECKOW CBAPKH,
16



YCTaHOBKa JJIA BaKYYMHO-HHéHO‘{HOﬁ (bOpMOBKI/I K BbBICOKOYACTOTHAA I1JIaBHJIBHO-
3aJIMBOYHAs YCTAHOBKA.

9. Meroanyeckue peKOMeHIAMH I CAMOCTOSITEIbHOI padoThI CTY/IEHTOB

CamocrosiTenpHast paboTa CTYICHTOB BKITIOUAET B CEOS:

1. PerynapHoe pazmenieHue B KOHCIEKTE JEKIHUNA Pa3JaTOYHOIO WLUTFOCTPATHBHOTO
MaTepuana, 00CykIEHHOTO MPHU MPOBEACHUH ayIUTOPHBIX 3aHATUH;

2. TloaroroBka K KOHTPOJBHBIM paboTaM, U MPOMEKYTOUHOMN aTTECTAIIMH — SK3aMEHY.

10. MeToauyeckue peKoOMeHAALMH JIsl penoaaBaTes.

OcBoeHne yueOHOro MaTepuaia CTyJICHTaMH 1-ro ceMecTpa 3aTpyIHCHO
MEePEX00OM CO IIKOJBHOW Ha YHUBEPCUTETCKYIO GopMy mpernomaBanusi. C ydaéTom
ATOTO HEOOXOIUMO OOJIBIIIOE BHUMAHHE KOHTPOJIIO TEKYIICH YCIIEBAaEMOCTH B BHJIC
CHUCTEMATHYECKUX YCTHBIX OIPOCOB IO MPONACHHOMY MaTepHally, MUChMEHHBIX
KOHTPOJIBHBIX PabOT M TMOAPOOHOMY aHajiu3y HX PE3yJabTaTOB HE TOJBKO
OIMMOOYHBIX, HO M JIyYIIIHX.
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[Tpunoxenue 1
CtpykTypa u cofepxaHue TUCHUIUINHBI «DU3UKO-XUMUYECKHE OCHOBBI B TEXHOJIOTMUYECKUX MTPOLIECCax»
0 HanpapyeHUIO MOAr0TOoBKU 29.03.04 «TexHoI0oTHs XyI0KECTBEHHOH 00pab0TKH MaTEPHAIIOB)

Buabl yueOHoi padoThl, Buabi camocrosiTeibHOM Dopmbl
o @ | BKJIIOYAs CAMOCTOAITEIbHYIO padoThI CTY/IEHTOB aTrecTa
§ 2 ? padoTy CTYIEHTOB U K
Paznen s % S TPYA0EMKOCTH B 4acax
© = 8 |1 |I/C |[Jla6 | CPC | KCP | KP. | KIL | PIP | Ped. |Kip | D
Brenenmne. Llenu v 3a1aun TUCITUTIIIMHEIL.
Pazmen 1. CgoiicTBa  KOHCTPYKLMOHHBIX
MeTalJioB M cmiaBoB.  Kpucramnuyeckoe 1 1 2 4
cTpoeHue MertamwioB. CBoiicTBa METAJIOB U
CILJIABOB.

Pasgen 2 DU3MKO-XMMHYECKHE  OCHOBBI
IPOM3BOJICTBA YEPHBIX METALIOB. [IpOM3BOACTBO
uyryHa. [IpoM3BOJICTBO CTAJIH. 1 2 | 2 4

MapTeHOBCKOII W KOHBEPTOPHBIM  CHOCOOBI
IIPOU3BOJICTBA CTAJIH.

Pa3znen 3 ®u3nko-XNMHUYECKUE OCHOBBI
IIPOU3BOJICTBA IBETHBIX MeTaLIOB. [I[pon3BoacTBO 1 3 2 4
MeZU, aTFOMUHUS, MarHus, TUTaHaA.

Paznen 4 O6paboTka METaJIJIOB AaBICHUEM
CymrHocTh 00pab0TKH METAJIIOB TABJICHUEM.
Buzsl 06paboTKH METaIoB JJaBIEHUEM.
[IpokaTtHOe mpon3BoACTBO. XOJI0JHAS IITAMIIOBKA.
l'opsiuas 06bEMHas mramnoBka. Koka.

Pazgen 5 Metoabl mpousBoacTBa
MaIIMHOCTPOUTENbHBIX Npoduieii [IpeccoBanue.
Bonouenue. [Ipon3BoAcTBO THYTHIX MPODUIEH.

Paznen 6 JIuteliHoe IPOU3BOJICTRO.
OCHOBHBIG STallbl npouecca N3TOTOBJICHUSA
OTJIUBOK. JIuTelinpie criaBnl. ClielinanbHEBIC
croco0bI TUThs. O00I0YKOBOE TUTHE. JINTHE IO 1 S 2 6
BBITIABISIEMBIM MOJIEISIM. JINTHE B KOKMIIE. JINTHE
oz nasineHueM. LleHTpobexxHoe TUTHE.
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Paznen 7 CBapounoe npou3BoacTBo. Gusndeckas
CyIIHOCTh cBapku. Kiaccudukamnus cnocoooB
CBapKH. DIJICKTPUUECKHUE BUbI CBApKH. PyuHas
JyroBas cBapka. ABTOMaTHYeCKas 1
MOJIyaBTOMAaTH4ecKas cBapka o (irocom.
l'azoBas cBapka.

Pasznen 8. [Naiika MeTamioB u ciuiaBoB Pusnyeckast
CYILIHOCTb IIPOIIECCA MANKH.

Paznen 9 Mexanuueckast 00paboTka MaTepuaios.
OU3NKO-MEXaHUYECKUE OCHOBBI 00pabOTKH
METaJUIOB pe3anueM. TokapHas o0paboTka.
®pesepoBanue. OOpabOTKa 3ar0TOBOK Ha
uuidoBanbHBIX cTaHkax. O6paboTka 3ar0TOBOK
Ha CBEPJIMJIBHBIX CTAHKAX.

Pa3nen 10 OcHOBBI TOPOIIKOBOW METAILITyprUuu
CyImHOCTh NOPOLIKOBOM

MeTALTYpruu. POpMUPOBAHUE CTPOCHUS U CBOKCTB
U3JIEIUH U3 METAJNINYECKUX MTOPOIIKOB.
N3roroBneHne METaINIOKEPAMUYECKUX U3IENNH.
®opmooOpazoBaHue (X0I0AHOE U H30CTATHUECKOE
IIPECCOBAHUE, BBIIABIMBAHNUE U IPOKATKA).

Paznen 11 [pon3BoaCTBO MIACTMACCOBBIX
uznenuii. Knaccudukanus miactMacc.
TepmomnnacTsl u peakToruiacTel. CriocoObl
MOJIYYEHUS U3JIETTUN U3 MJIaCTMACC.

Paznen 12 M3roToBneHne pe3nHOBBIX TEXHUIECKUX
m3aenuii. CocraB, CBOMCTBa ¥ 00J1aCTh
npuMeHeHUs pe3uHbl. CrocOObI U3TOTOBICHUS
PE3MHOBBIX TEXHUUYECKUX H3ICIUH.

IIpakTnueckoe 3ansaTue Nel. Temnepatypsl
[U1aBJIeHUsA yucThIX Metasuios Zn, Al, Cu, Fe, Tiu

craBoB. [Ipumepsl nuarpaMm COCTOSTHUS 3TUX

10
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IIpakTunyeckoe 3auaTue Ne2 CriocoOb1
paznuBku ctanu. CTpoeHUE CINUTKA.
MexaHu3m 00pa30oBaHUs yCaI0UYHOM

10

IIpakTnyeckoe 3ansaTue Ne3
N3yuenue ycTpoiicTBa U IPUHLIKAIIA
JelcTBUS 000PYAOBaHUS U
MHCTPYMEHTA JJIs IITAMIIOBKH

11

IIpakTnyeckoe 3ansitue Ne4 [Ipurorosienue
(OpPMOBOUHBIX M CTEPAKHEBBIX CMECEH.

12

IIpakTuyeckoe 3ansitue NeS Pyynas u MalmmmHHas
¢dbopmoBKa

13

I[IpakTuueckoe 3anHsitue Ne6 PasHOBUAHOCTU
HIIEKTPOAYTOBOI CBapKH

14

IpakTuyeckoe 3anaTue Ne7 TokapHbIid,
(bpe3epHbIil cBepIUIbHBIN cTaHKU. [IpuHIHI
nerctBus ctankos ¢ UITY.

15

IIpakTnyeckoe 3ansaTue Ne§ l3yuenne
YCTPOMCTBA U IIPUHLIUIIA IEUCTBUSA IEUEH
JINTEMHOTO MPOU3BOJICTBA.

16

IIpakTnyeckoe 3anaTue Ne9 OcHOBBI
MOPOIIKOBOM MeTaiutypruu. [Iponssoactso
PE3NHOBLIX TCXHUYCCKHUX U IJIACTMACCOBBIX

16

BCEI'O

16

16

76
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DoH/I OLICHOYHBIX CPEACTB

[Tpunoxenne 2

BaxneiimmuM TpeOoBaHHEM K OLICHOYHBIM CPEJICTBAM SIBISIETCS PABEHCTBO YCJIOBHIA

BBITIOJIHEHHUSA 3aJJaHUM U1 BCEX CTYJIEHTOB IpyMIibl. JJig 3TOro BCeM CTYyJIE€HTaM MpeJiaraercs

OIVH BAPUAHT 3AJIAHUSI, a opranuzanusi NpoBeACHUS KOHTPOJIbHBIX PabOT W 3auéra,
J0JDKHA TApaHTUPOBAHHO MPEIOTBPAIIATh CIUCHIBAHUE.

IIpouexypa npoBepKH BbINOJIHEHHOT 0 3aJaAHHUS.
[lepen HauaIOM IPOBEPKU CIEAYET COCTABUTH IEPEUEHB 3JIEMEHTOB OTBETA, KOTOPHIE

JOJKHBI COAEP/KATHCSA B 3TAJIOHHOM OTBETE, C YKa3aHUEM MaKCHUMAaJIbHOTO KOJIMYECTBA
0aJIJIOB, BBICTABIISIEMBIX 32 KaKbIM 351eMeHT. Hanpumep:

1. | Cxema u npuHLMI JEHCTBUS yCTPOCTBA 1,5;

2. | IIpeumy1iecTBa 1 HETOCTATKH 0,5;
YCTPOMCTBA

3. | ObmacTs MpUMEHEHUsI YCTPOHCTBA 0,5;

4. | OGmiee BIieUaTiieHUE OT pabOTHI 0,5.

B mpouecce npoBepkH CieAyeT BBICTABIATH Ha MOJSAX pabOThl OAJLIbl, HAOpAaHHBIE
no nyHktam 1,2 u 3. Cymma HaOpaHHBIX O0ajoB OKpyIJIsIeTcss ¢ YYETOM 0OIIero
BIIEYATIIEHUS OT PabOTHlI.

Hepequb OLCHOYHbIX CPEACTB IIPHU U3YYCHHUHU NTUCHUILIINHBI «PU3UKO-
XMMHUYECCKHE OCHOBDBI TEXHOJOI'HICCKHUX ITPOLECCOBY». 1-b1ii ceMecCTp.

Ne | Haumenoanue Kparkas xapakTeprcTika [TpencraBnenue
/i OLIEHOYHOTO OLIEHOYHOTO OLIEHOYHOTO CPEJICTBA
CpelcTBa CpencTBa B ®OC
1 KonrtponbHas CpenctBo npoBepku ymeHnuit | Komrmiekt BapuaHTOB 3aJaHUil.
pabota MPUMEHSTH ToTyueHHble 3Hanus | [lkana oneHuBanus u mpouexypa
(mucpMeHHas) JUISL pelIeHus 3a/1a4 MIPUMEHEHUS

OIMPECACIICHHOI'O TUIIA I10 TEMC
HJIN pa3acity

2 [Mpomexyrounas | CobecemoBanue 1o pe3ynbratam | [IpoBepeHHbIe MpernoiaBaTeyieMm
aTTecTaIus CEMECTPOBBIX MHCHMEHHBIX KonTponbHbIe paboTHI.
(Ox3ameHn) KOHTPOJBHBIX padboT UcnpaBnennbie 3amMeuanust

npenoaaBaTeisd MO0 KOHTPOJIbHBIM
pabotam
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IIpunoxenue b

OdopmiieHue u onucaHMe OLICHOYHBIX CPECTB
MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU A
POCCHIMCKOM ®EJEPALINN
®denepanbHOE rOCy/1IapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO
oOpa3oBaHUs
MOCKOBCKHI MOJIMTEXHUYECKU YHUBEPCUTET
HanpagieHue noaroroBKu:

29.03.04 TexHosorusi Xyao:xxecTBeHHOIH 00padoTkn matepuanos Oll (mpoduib):
«Pa3paboTka 1 MPOU3BOACTBO U3IEIUI MPOMBILIIICHHOTO JTU3aiHAY,
Kadenpa Mawunst u mexnonocus numetino2o npouszsoocmea

KommuiekT 3a1aHuil U1 KOHTPOJbHBIX Pa0doT

110 JTUCIHUITIIMHC PUBUKO-XMMHUYECKIUE OCHOBBI B TEXHOJIOTHYCCKMX IIPOIEeCcCcax

(HaMMEeHOBAHME TUCIMILIAHBI)

IIpumepbl BApUAHTOB 3a1aHUM 1JI
KPNel Bapuant Nel
Jlanbl 4 KpUBBIE OXJIAKACHHUS: JIJIS1 OJTHOTO U3 YHCTHIX METAJLIOB,
TBEPJIOTO pacTBOpa 2-X METANIOB, IBTEKTUYECKOTO CIIJIaBa M BTOPOTO YUCTOTO
MeTaia. J{Jist npuBeIEHHOTO KPUBOTO OXJIAKIACHUS YKAXKUTE:
1. JInst 4ero uCnoJib3yr0TCsl KPUBBIE OXJIAXKICHUS,;
2. K xakoMy THITy cIIJTaBa OTHOCUTCS KaK/1ast KpUBas;
3. 00BACHUTE H3MEHEHHUS XapaKTepa OTPE3KOB KPUBOUW OXJIaKICHUSI.

OreHKa «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIH MTPaBIIIbHBIC OTBETHI JaHBI HA 2 U
0oJiee BOMPOCOB;

OreHka «He 3a4TeHO» - Ha 1 u MeHee BOIpOoCoB.

Bapuant Ne2

1. B uém cocTouT pu3ndecKkuii 1 reOMETPUUECKHUN CMBICT MOAYJIs yripyroctu FOura?

2
2. JlniHa CTampHOTO CTEpKHA paBHa Im, ero ceuenue paBHO 4cm” . Hackoibko

YBEJIMUUTHCS €ro JJIMHA M0/ HArpy3KOoH 1TOHHY CHJIBI, €CJIM MOAYJb YIIPYTOCTH CTaIN
pased 205 200MITIa?

— OLICHKA «3a4TCHO» BBICTABIIAETCS CTYIEHTY, €CJIM IIPaBUJIbHBIE J1aH
NpaBUJIbHBIA OTBET Ha 1-bIif BOMpOC, a OTBET HAa BTOPOM BOIPOC HE UMEET
CYILIECTBEHHBIX HEIOCTATKOB.

— OILICHKA «HE 3a4TEHO» - €CIIU 3a/1a4a He PEILCHA.

IIpumepbl BApUAHTOB 3aIaHU U 1151
KPNe2 Bapuant Nel

1. Kakotii mpoiiecc siBasieTCs 1eJIbI0 JIOMEHHOM IJIaBKHU?
2. YkpacbTe OTBET Ha 1-bIil BOIPOC XUMUYECKUMHU (DOPMYITaMHU.
3. B uém 3akmrouaercs CylnHOCTh MPOIecca PAaCKUCICHUS CTaIN?
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OreHKa «3a4TEHOY BBICTABIISIETCS CTYICHTY, €CJIM TIPABUIIbHBIE OTBETHI ITAHBI HA 2
u 060Jiee BOIPOCOB;

OHCHK& «He 3a4TeHO» - Ha 1 u MeHee BOIIPOCOB.

Bapuant Ne2

1. Tlouemy npu miIaBKe TOMEHHOM M€Y MOIYUYalOT HE CTallb, & YYT'YH?

2. B 9€M cOCTOUT CYIIHOCTH TIepeiesia YyryHa B CTallb?

3. YKaXHATE TPAKTUICCKOE 3HAUCHHIE PEAKIIUN KUTICHHSI CTaJIH.
OreHKa «3a4TEHOY BBICTABIISCTCS CTYICHTY, €CIIA IPABUIIHHBIC OTBETHI JaHBI HA 2 U
0oJiee BOMPOCOB;
OrneHka «He 3a4TeHO» - Ha 1 1 MeHee BOMpOCOB.

IIpuMepsbI BAapHAHTOB 3aJaHUH 11
KPNe3 Bapuant Nel
1. ®usuyeckuii cMbIch QIOTAITMOHHOTO 00OTAIIECHUSI.
2. Ponb kpuonuTa B IpOLECCe IEKTPOIN3a MNIMHO3EMA.
3. IlpousBoacTBO THTaHA (TyOKH, TOPOIIIKA) BOCCTAHOBIIEHUEM M3 TETPaXJIOPHUIA.
OneHKa «3a4T€HO» BBICTABIISIETCS CTYAEHTY, €CJIM MPABUIIbHBIE OTBETHI JaHBI
Ha 2 u Ooiiee BorpocoB; OLIEHKa «HE 3aYTEHO» - Ha 1 1 MEHee BONPOCOB.

Bapuant Ne2
1. CymHOCTb OTHEBOTO pa(pUHUPOBAHUS MEIH.
2. CymrHocTh mporiecca pauHUPOBAHUS ATFOMUHHUS CHIPIIA.
3. BeiOop HampspKeHUS HA DJIEKTPOIaX P IPOU3BOCTBE MAarHHUS.

OneHKa «3a4TeHO0» BBICTABJISETCS CTYJEHTY, €CJIH MPABUIIbHbBIE OTBETHI JaHbI
Ha 2 u Ooiiee BoripocoB; OLIeHKa «HE 3aYTEHO» - Ha 1 1 MEHee BOMPOCOB.

IIpuMepsbI BApHAHTOB 3a1aHUH 115
KPNe4 Bapuant Nel

1. VkaxxuTe n3MEHECHUS CTPYKTYPBI 1 MEXaHMYECKUX CBOMCTB METaJlIa B
IpoIiecce MIacTHUeCKol aedopmarmm.

2. YKaXHATe 0COOCHHOCTH CXEMbI HAIPYKCHHUS METaJlJIa IPY IPECCOBAHUH U
e€ BIMSHUE HA TUIACTUYHOCTH METAJIJIA.

3. [IpuBeauTe CXEMBI ¥ PUHITUTT ICHCTBUS MAIIMH JUHAMUYECKOTO U
CTaTUYECKOTO JCUCTBUS JJI1 00pabOTKU METAIUIOB JaBJICHUEM.

Or1eHKa «3a4TEHO0Y BBICTABIISIETCS CTYJEHTY, €CJIU MPABWIbHBIE OTBETHI IaHbI HA
2 u 60J1ee BOIIPOCOB,;

Ol1ieHKa «HE 3a4TeHO» - Ha 1 1 MEeHee BOIIPOCOB.

23



Bapuant Ne2
1. OOBsicHUTE MOHATHS XOJIOAHOW U Topsueit aedopmarti.
2. IllTammoBKa B OTKPBITHIX M 3aKPBITHIX IITAMIIAX.
3. UucTpymeHT n 06opynoBanue ajis BosiodeHus. [Ipoaykimus BogoueHus!.

OneHKa «3a4TeHO0» BBICTABIISIETCS CTYIEHTY, €CJIU MPABUIIbHBIE OTBETHI IAHBI HA
2 u 6oJee BOIPOCOB;
OueHka «He 3a4TeHO» - Ha 1 1 MeHee BOIpOoCoB.

IIpuMepsbI BApHAHTOB 3aJaHUH 11
KPNeS Bapuant Nel

1. OOBscHUTE HaA3HAYCHUE KOJIEHYATO-PHIUYAKHOTO MEXaHU3Ma MAIIIUHBI JTUThS
O] JABJIEHHUEM.

2. IlpuBenute cxeMy 3TOr0 MEXaHHU3Ma.
3. BriBemuTe 3aBUCUMOCTD MEXKY YCUITHSMU YTIIOM MEXAY TJIECaMU phlyara.

MaxkcumanbHOE KOJTHYECTBO
Ne Bompoca Ha6pannoe xonnuecTBo 0amioB
0ayioB
1 0,5
2 1
3 3,5
Cymma 5

OreHKa «3a4TeHO0» BBICTABIISIETCS CTYJICHTY, €CJIM CyMMa HaOpaHHbBIX 0ajlioB
Oonplnie wim paBHa 3,5

OreHka «HE 3a4TEHO» - €CJIM CyMMa HaOpaHHBIX 0asioB MeHbIIIe 3,5 0aIOB.

Bapuant Ne2
CKJIOHHOCTb CIJIABOB U OTJIMBOK K 00Pa30BaHUIO XOJIOAHBIX TPEIIIUH.
1. Vkaxute npuauHbl 00pa30BaHUS XOJIOAHBIX TPEIIUH, UX
OTJIMYUTEIbHBIC TTPU3HAKH

2. Cnemnaiite 3CKu3 IMPOOBI HA CKIIOHHOCTD K XOJIOJTHBIM TPEIIIMHAM.
3. OOBsICHUTE MEXaHU3M 00Pa30BaHUS XOJIOIHBIX TPEIIHH.
4. HazoBuTe Mephl IPeIOTBPAIICHUS ITUX J1e(HEKTOB.
MakcumanbHOE KOJIMYECTBO
Neo Bompoca Ha6pannoe xonmuecTBo 0amioB
OaymioB
1 0,5
2 0,5
3 2,5
4 1,5
Cymma 3)
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OreHKa «3a4TEHO0Y BBICTABIISIETCS CTYJEHTY, €CJIM CyMMa HaOpaHHBIX 0alIoB
OoJibllie UK paBHa 3,5
O1ieHKa «HE 3a4TEHOY - €CJIM CyMMa HaOpaHHBIX OAJIJTIOB MeHbIIe 3,5 OaioB

IIpumepsl BapuanToB 3aganuii 1 KPNe6

Bapuant Nel Pyuynas qyroBas cBapka

-CXe€Ma Py4YHOU AYyTrOBOM CBapKU;

-TpeOOBaHUs K IITYYHBIM AJIEKTPOAAM;

-UCTOYHHKH ITUTAHWA; ~-HA3HAYCHUC APOCCCIIA.

OneHka «3a4TEHO» BBICTABISIETCS CTYICHTY, €CJIM IPABWJIbHBIE OTBETHI JaHbl HA 2 U
0osee BonpocoB; O1eHKa «HE 3aY4TEHO» - Ha | 1 MEHee BOIIPOCOB.

Bapuanr Ne2 Vikaxute O0COOCHHOCTH CIEAYIOUIUX BHUAOB O0OOpYIOBaHUS ISt
KOHTAKTHOM CBAapKHU:

-ICTOYHHKOB ITUTAHUS;

-MEXaHU3MOB JaBJICHUS;

-pephIBaTENCH TOKA.

OneHka «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIU PABUJIbHBIE OTBETHI JaHbI HA

2 u 6oJiee BOIIPOCOB;

OrneHka «He 3a4TeHO» - Ha 1 1 MeHee BOMpOCOB.

IIpuMmepsl BapuanToB 3aganuil 1 KPNe7
Bapuant Nel Paccuntars MakCcUMadbHOE YCUIIME MIPUKAMA 3aTOTOBKHU K TATPOHY
TOKapHOTO CTaHKA4, Pa3BUBAEMOE TOKAPEM C TOMOULIBIO TUHOJIH.
JlaHo: ycuiine, pa3BUBAEMOE PYKOW TOKaps PaBHO 25Krc; TUAMETP MaXOBHUKA TUHOIN
paBeH 300MM, cpenHUil TuaMeTp pe3bObl BUHTA MMHOJM paBeH 30MM, m1ar BUHTA
paBeH SMM.
OTBeT Ha BONPOC JOJHKEH BKIIIOUATh B CEOs:

Maxkcumanbhbiii | HaOGpannbrit
Ne /it Cocrasnsronue oTBeTa
Oan Oamn
1 Pacuérnas cxema 15
2 Merton pacuéra 1,5
3 [IpaBUIBLHOCTH pe3ysbTaTa 2
4
CymMma
0aioB 3)

OreHKa «3auTE€HO» BBICTABIISIETCS CTYIEHTY, €ClIi CyMMa HaOpaHHbIX
0aJJI0B paBHA WJIU MPEBBIIIAET 3;
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OHCHKa «HE 3a4YTCHO», €CJIK CyMMa Ha6paHHI>IX 0aJIJI0B MCHBIIIC 3,

Bapuant Ne2 Vkaxure ciocoObl NOIYyYEHUs] KOHUYECKUX [TOBEPXHOCTEN
Ha TOKAPHO-BUHTOPE3HBIX CTaHKax. [IpuBeauTe cXeMbl 3TUX CIIOCOOOB
00paboTKH.

3a KaXX/Ibli Ha3BaHHBIN CIIOCO0 U 3a KaXAYIO IPUBEIEHHYIO CXEMY

Hauucsercs 16amn.
O11eHKa «3a4TE€HO» BBICTABIIACTCS CTYJEHTY, €CJIM CyMMa HaOpaHHBIX 0AJIOB
paBHA WIM NPEBBIIIACT 3;
O1ieHKa «HE 3a4TE€HOY, €CITU CyMMa HaOpaHHbIX 0aJIoB MEHbIIIE 3;

IIpuMmepsl BapuanToB 3aganni 1 KPNe§

Bapuant Nel

1. CdhopmynupyiiTe CyIIHOCTh TOPOUIKOBON METALTyPrHH.

2. YKaxuTe pa3HOBUIHOCTH METANIOKEPAMUYECKHX MATEPUAIIOB

3. Ilepeuncnure onepanuu npoiecca U3roToBICHHE METATUNIOKEPAMUYECKHUX
W3CIINH.

OreHKa «3a4TEHO0» BBICTABJISETCS CTYJEHTY, TPaBUILHO OTBETUBIIEMY

Ha 2 1 00Jiee BOMPOCOB.

OreHka «He 3a4TEHO» CTYACHTY, TPaBUILHO OTBETUBIIEMY MEHEE YeM Ha 2
BOTIpOCA.

Bapuant Ne2
1. VkaxuTe cocTaB M CBOMCTBA PE3UHBI.
2. Ilepeuncnure criocoObl M3TOTOBJICHUS PE3MHOBBIX TEXHUYECKHUX U3/ICIUN.
3. Ykaxute 00671aCTh MPUMEHEHHUS PE3UHOBBIX TEXHUIECKUX H3ICITHIA.

OreHKa «3a4TEHOY BBICTABJISAETCS CTYACHTY, IPABUILHO OTBETUBIIIEMY

Ha 2 u 60J1ee BOIPOCOB.

O11eHKa «HE 3a4TEHO» CTYACHTY, MPABUILHO OTBETUBIIIEMY MEHEE YeM Ha 2
BOIIpOCA.

OIIK-1 CrnocoOHOCTBIO pemaTh BONPOCkl MPOhECCHOHATBLHOMN 1eATEIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX 3HAHUH, METOZI0B MATEMaTHYECKOTO aHAIN3a U

MOJICTTHPOBAHHS
Iloka3aTeu ypoBHA U OLIEHKA
KPUTEPHUHU OlleHKH
KOMIIETEeHTHOCTH He 324TeHO 324TEHO

NOIIK-1.1. OOyuaromuiics He cipaBuwiics | Bece nuceMeHHbIe
3HaeT OCHOBHBIE MTOHATHS C 3aJJaHNeM OJTHOH | Oosree KOHTPOJIbHBIE
€CTECTBEHHO-HAYYHbIX U MUCHMEHHBIX KOHTPOJIbHBIX paboTHI BBITIOITHEHBI
OOILEMHKEHEPHBIX pabor. C MOJIOKUTEIILHON OLIEHKOM.
JACITUTIIHH.
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NOIIK-1.2.

YMeeT npuMeHsITh METOIbI
MaTEeMaTHYECKOro aHaIu3a Mpu
IIPOEKTUPOBAHUHU U pa3paboOTKe
XYA0KECTBEHHO-
MIPOMBIIIIJICHHBIX U3/ICITHH,
MaTEepUajIOB U TEXHOJIOTHH X
MIPOU3BOJICTBA, BKIIIOYAs
co3znanue 3D monenent miist
KOHCTPYHUPOBaHUS
pa3pabaTbIBacMbIX U3ICITHN.

OO0yuaromuiicst He CIIPaBUIICS
C 3aJlaHMEM OJIHOH U OoJiee
MMUCHbMEHHBIX KOHTPOJIbHBIX
pabor.

Bce nuceMenHbIe
KOHTPOJIbHBIE

paboTHI BHITIOJTHEHBI

C MOJIOKUTEIIHLHOMN OIIEHKOM.

HOIIK-1.3.

Bnaneer meTonamu
MaTEeMaTU4YeCKOr0 aHaIu3a JJIs
pacdera KOHCTPYKLIHM
XYyJ0KECTBEHHO-
IMPOMBIINIJIICHHBIX 1/13[[@11/1171 n
BBINOJHCHUS
TEXHOJIOTMYECKUX PACUETOB

OOyuarommiicst He CIIPaBUIICS
C 3aJJaHNuEeM OJTHOH M Oostee
MUCbMEHHBIX KOHTPOJIBHBIX
pabor.

Bce nucemMennbie
KOHTPOJIbHBIC

pabOThI BHITOJTHEHBI

C MOJIOKUTEIIFHOM OIIEHKOM.

dopMa NPOMEKYTOUYHOM aTTECTALIMN: IK3AMEH.

[IpomexxyTouHast arTecTanus NPOBOAUTCA B (opMe cobeceoBaHUS TI0
BBITIOJTHCHHBIM PacYETHO-TPAaPUIECKUM U KOHTPOJIBHBIM paboTam. OHa nMeeT
IEIbI0 BBIIBUTh YPOBEHb OCTATOYHBIX 3HAHUW IO BBINOJHEHHBIM paboTaM Hu

3aKpEIUTh €ro.

[TonoxxutenbHasi OIEHKA BBICTABJISETCA, €CIM CTYJICHT BBIMIOJIHUI BCE
pacuétHo- Tpaduyeckre pabOTbl U KOHTPOJIbHBIE PpabOThI W TIOKa3ajd MpHu

CO6eCeI[0BaHI/II/I XOpomrue OCTATOYHBIC 3HAHHA 110 COACPKAHNIO 3THUX pa60T.
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