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1. Ileau ocBoeHMsI JUCUMILIAHBI.

lenmpro  ocBoeHMss  aucHUIUIMHBL  «DHU3MKO-XMMUYECKHE  OCHOBBI B
TEXHOJOTHUECKHX MPOIEccaxy» SBISETCS PACKPHITHE PU3NKO-XUMUYECKUX U (PUZUKO-
MEXaHMYECKUX OCHOB BAKHEWMIUX MAIIMHOCTPOUTEIBHBIX TEXHOJOrMil Ha 0ase
3HAHUU 1O €CTECTBEHHOHAYYHBIM IHUCLMIUIMHAM, IOJYyYEHHBIX B CPEIHEMN ILIKOJIE U
IPUBOJUMBIX B CUCTEMY, IPUTOJHYIO JUIsl UCIIOJIb30BAHUS JaJbHENIIEM O0yUeHUH 1
[IPAKTUYECKOH ACATEIBbHOCTH.

3ajayaMu OCBOEHUS AUCHUIUIHHBI «DU3UKO-XUMHUYECKUE OCHOBBI B
TEXHOJIOTUYECKUX MPOLECCAX» SABIIAIOTCS:

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

- IPUBEJICHNUE DTUX CBEICHUN B CUCTEMY 3HAHUM NPUTOAHBIX K UCIIOJIB30BaHUIO

B TEXHUYECKOU IEATEIBbHOCTH;

- 3aKpEIUICHHE CHUCTEMAaTU3UPOBAHHBIX 3HAHMM IyTEM NPUMEHEHHS HX K
aHaJIM3y CYIIHOCTH COBPEMEHHBIX TEXHOJOTHMUYECKUX IPOLECCOB, UX MPEUMYLIECTB,
HEJ0CTaTKOB U 00JIACTH PUMEHEHHUSL.

2. Mecto aucuuniauabl B cTpykrype OOII 6akanappuara. CBSI3b 1M CHUILTHHBI
¢ APYrUMHU MOAYJAAMH (IMCUMILIMHAMH) Y4eOHOI0 IJIaHA.

Huciumza «PU3MKO-XUMUYECKHUE OCHOBBI B TEXHOJIOTMYECKUX IPOLECCAX)
otHocuTca K bnoy 1. Jlucuummmssl (Moaynu) o0pa3oBaTeslbHOM MPOrpaMMbl
OakanaBpuara.

Huciumiza «PU3MKO-XUMUYECKHUE OCHOBBI B TEXHOJIOTMYECKHUX MPOLECCAX)
B3aUMOCBSI3aHa JIOTUYECKH M COJAEPKATEIBHO-METOAUYECKH CO  CIEAYIOIIMMHU
JUCLMILIMHAMM, U3yYaBIIMMUCS B CpeIHEH 1IKoiyie: (pU3uKa, XUMUs, MaTeMaTHKa U
TEXHUYECKOE YEepPUCHHE.

OcBoeHue NaHHOW NHMCUMIUIMHBI HEOOXOJUMO KakK NpPeIIECTBYIOUIEE IS
riiyOOKOTO YCBOGHHsSI OOILIETEXHWYECKMX U crneuuanbHblx guciuminH - OOIl
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 OoOydaromuxcs GOpMHUPYIOTCS CIIETYIOUINE
KOMIIETEHIIMM U JOJIKHBI ObITh TOCTUTHYTHI CJIEIYIONINE Pe3yJbTaThl 00yUEHUs Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIUNA:



Kon

B pe3yabTare ocBOeHUs

Ilepeyenb mIaHUpyeMbIX

KoMneTeHuuu | O0pa3oBaTebHOI MPOrPaAMMBbI pe3yJbTaToB 00y4eHMsI 10
o0yuyariuiics 10J:KeH 00J1a1aTh AUCUMILINHE
OIIK 1 CnocoOHOCTHIO PeIIaTh BOMPOCHI NOIIK-1.1.

po(hecCHOHANTLHOM IeATeThHOCTH Ha
OCHOBE €CTECTBCHHOHAYUYHbIX U
0OIIEMH)KEHEPHBIX 3HAHUM, METOIOB
MaremMaTHueCKOro aHajinu3a u

3HaeT OCHOBHbIE MOHATHUS
€CTECTBCHHO-HAYYHBIX H
OOIICMH)KCHEPHBIX TUCIUTLIMH.
HOIIK-1.2.

YMeeT npuMeHsTh METO/IbI
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

MOJIETTUPOBAHUS

4. CTpyKTYypa U coJiep:KaHue TUCIHUITHHBI.

OcBoeHME AUCHUIUIUHBI TPOUCXOIUT B TeueHue 1-ro cemectpa.

OOm1ast TpyI0eMKOCTh TUCIMILIMHBI (ITPHIoKeHHEe 1) cocTaBisieT 33a4eTHBIX
equannbl (108 akajgeMHUyecKUX 4acoB) M3 HUX 76 94aCOB -CaMOCTOSITEIIbHAS
paboTa cTyaeHTa. AyAUTOPHbBIE 3aHATHS IPETYCMOTPEHBI B KOJIMYECTBE 16 4acos
JeKkuii 1 16 4acoB MpaKTUYECKUX 3aHATHH.

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

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

Paspgen 2 @PU3MKO-XMMUYECKHE OCHOBBI MPOU3BOJCTBA YEPHBIX METAJUIOB.
Ponb (pu3uMKO-XMMUYECKUX TPOLIECCOB B TEXHOJOTHSIX IPOU3BOJCTBA METAJIOB.
Pyna, pyaHoe BemiecTBo u mycrasi opoja, oodoraiieHue (MarHuTHOE) py/ibl.

IIponsBoacTBo uyryHa. @u3nko-xumMuyeckas CymuHOCTh JOMEHHOTO IIporecca.
IIpouieccel ropeHust KOKca, BOCCTAHOBIICHUS Kejle3a, KPEMHUSA, MapraHiua U JApYyrux
JETUPYIOIIUX DJJEMEHTOB. MexXaHu3M BOCCTAaHOBIICHUS OKCHUAOB YIVIEPDOJAOM U
MOHOKCUZOM yriepona. OOpa3oBaHue caxucroro yriepoga. Ero ponbs B
BOCCTAaHOBJICHUM KeJjie3a. AHAJIU3 peaKivil, OMUCHIBAIOIIMX 3TU MPOLECCH (3K30- U
SHAOTEPMUYECKUE peakinn). CTOUHMKHN 1TaKooOpa3oBaHusi, Ha3HaueHue (III0COoB.
Cepa u dochop B nmomeHHom tmporecce. IIpakThueckoe 3HaUYeHUE peakIui
JOMEHHOTO MPOIIECCA, CIIOCOOBI YIPABICHHS 3TUMH IIPOLIECCAMMU.
IIpousBoacTBo cranmu. @OU3MKO-XUMHUYECKas CYIIHOCTb Ipolecca KHUCIOPOIHO
KoHBepTupoBanus. [loHsATHE N30MPATENBHOTO OKUCIEHUS, PU3NUECKOTO U XUMUYECKOTO



Teria 3JIEMEHTOB MIUXThl. Bo3MOKHOCTH ynaneHus cepbl U pochopa B KOHBEPTEPHOM
nporecce. Packucnenue cramu. [IpoObl Ha pacKuCIeHHOCTh. MapTEHOBCKOM CIOCO0
nmpou3BojicTBa ctainu. OCHOBHBIC MEPUOILI MAPTCHOBCKOW IUIABKU. J[BYDKYIIIME CHUIHI,
OPU3HAKA W YCJIOBUS TPOTEKAHUS 5K30- M DHAOTEPMUUYECKUX peakuuid. DPu3nko-
XUMHAYECKasi CYITHOCTh MPOIIECCa «KUTICHHS CTaln». OU3NKO-XUMHUIECKHE OCOOCHHOCTH
KHUCIBIX M OCHOBHBIX TpolieccoB. OCOOECHHOCTH BBIIUIABKU CTajd B JJIEKTPOIYTOBBIX
pedax. O61acTh UX MPUMEHEHUS.

MeTtoapbl PAMOTO MOMYyUYEHUA Kele3a. Tpu cTaauu NpaMOro MOTydYeHUs Kele3a.
[Tonyuenue KEJIE30PYIHBIX OKAaTBIIICH. MeTtanau3anus OKaThIIICH
KOHBEPCHUPOBAHHBIM MPUPOIHBIM ra30oM. [IaBka OKaThIIEH B 3JIEKTPOIYTOBOW TIEUH.
[IpeumyiecTBa 1 00JaCTh MPUMEHEHHUS METO 1A MPSMOTO TOJIyUEHHUS JKele3a.

Paznen 3 ®usnko-XxMMHYECKHE€ OCHOBBI ITPOM3BOJICTBA IBETHBIX METAJIIOB.
[TpousBonctBo Menu. Meansie pynasl. [loaroroBka ux k miaBke. OU3NYECKUN CMBICIT
(dbaoTarmoHHOTO OOoTamnieHusl. AHAIM3 PeaklHil MOJy4YeHUs W KOHBEPTHPOBAHUS
mreriHa. CynHOCTh orueBoro paduHupoBaHus meau. [Iporece 2IeKTPOIMTHIECKOTO
paduHUPOBAHUS KPaCHON MEIH.

DIEeKTPOJUTUYECKUN MeToJl mojydeHuss amomunus. lllemodnoit  croco6
M3BJICUCHUS TIMHO3EMa W3 pya. Ponp kpuwonuTa B mporiecce 3jeKTpoiu3a. Beidop
HaMpsOKEHUS, TMOABOAUMOTO K AeKTposuTy. CyIHOCTH mpoiiecca padUuHUpPOBaHUS
AJIOMUHHUS CHIPLA.

[TIpousBoactBo Maruus. Ilomydenue, oOoramieHue kpuojura. Cxema sUEHKH
anekTponusépa. BeiOop HanpsiKeHUs Ha SIEKTPOJIax.

[IpousBonctBo THTaHa. [loslyyeHWe TUTAHOBOrO NUIAKa BOCCTAHOBUTEJIBHOMN
TJIABKOM, MOJIyYEHHE TETpaxjaopuaa TUTAHA XJIOPUPOBAHWEM THUTAHOBBIX IILIAKOB,
MPOU3BOJCTBO TUTaHA (TYOKH, TOPOIIKA) BOCCTAHOBIIEHUEM U3 TETPAXJIOPHUAA.

Paznen 4 O6paboTka METaIOB JaBJICHUEM

CyuHocTh 00paOOTKM METaJUIOB JaBiieHHeM. Buasl 00pabOTKuM MeTauioB
naBiaeHueM. M3MeHeHus1 CTPYKTYpbl U MEXaHUYECKUX CBOMCTB METajlla B IPOLECCE
rmiacTuaeckoi aedopmanuu. XojoaHas u ropsyas nedopmaruu. Harpes Meramios
nepea o0paboTkoil naBneHueM. Tepmuueckuil pexum. IleperpeB u mepexor.
TemneparypHblii HHTEpBaJ Topsiueil 00padOTKH.

[IpokaTtHOoe mnpou3BoACTBO. (OCHOBHBIE BHUABI MPOKATKU: MPOAOJIbHAS,
MornepevyHasl U MomnepevyHo-BUHTOBasA. [IoHsATHE M BeMMYMHA BBITSKKU MeETajuia Mpu
IIPOKaTKe. YCIIOBHE 3axBaTa MeTalla NpU IpoKaTke. PazmokeHwe cuia B MOMEHT
3axBaTa 3aroToBkH BajikaMu. (Cuiia TpeHus, KOd(DPUIMEHT TpeHHUs, Yyroja 3axBara).
Nuctpyment u  oOopynoBanue st mpokaTkd. [lpoaykuusi  mpokKaTHOro
IIPOU3BOJICTBA.

Koska. CymrHocts MeTona. OCHOBHBIE onepariui KoBku. O0opynoBaHue st
KOBKM. CXeMbl U MPUHIUI JEHCTBUSA MAIllMH JTUHAMHYECKOrO (MTHEBMATHYECKUX
MOJIOTOB) M CTaTHUYECKOro JEWCTBUS (THAPABIMYECKUX MpeccoB). Dusnueckas
CYLUIHOCTh CHOCOOOB TIONyYeHHUS HEOOXOAMMON DJHEpPruuM yjaapa W YCHIHS
npeccoBanus. [IpoayKuus KOBKHU.



['opsiuasi o0bémuas wmramnoBka. CyuHocTh MeTona. OCHOBHBIE ONEpAlMM  KOBKH.
[IITammoBKa B OTKPBITBIX U 3aKpbIThIX mTaMnax. [Ipoaykuus koBku. BernomorarenbHbie
omepaluu ropsueid 00bEMHON IITAMIIOBKUA (OYMCTKA MOKOBOK OT OKajJWHBI, IpaBka. 1
KaJIMOPOBKA HA KPUBOUIMITHO-KOJIEHHBIX MPECCax.

XonoaHast mramnoBka. XoJjiogHas oObEMHas mTammoBka. IIpeccoBanue. I[lpsimoe,
oOpatHOe, 60KOBOE M1 KOMOMHMPOBAHHOE BBIJABIMBAHKUE. XOJIOAHAs BbICAIKA. XOIOgHAS
¢dopMoBKa. XoJo1Has JTUCTOBas MITaMIoBka. Oneparuu JUCTOBOM mTaMnoBku. OTpeska,
BbIpyOKa M MpoIMBKa, TMOka. BeITskka Oe3 yToHeHuss u ¢ yroHenuem. dopmoska.
[IprMepbl KOHCTPYKIIMU IITAMITIOB JJIs1 TUCTOBOM IITAMIOBKH.

Pazgen 5 Meroabl mOpoM3BOJICTBA MAaIIMHOCTPOUTENbHBIX Mpoduineit I[IpeccoBanue.
CymHoctb npeccoBanusi. OCOOEHHOCTH CXEMbl HArPyKEHUS

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

Bonouenue. UHcTpyMeHT u 000pyioBanue it BojioueHus. [IpoayKius BoIoYeHUs.
[IpousBoacTtBO  rHyTHIX mpoduiieir. IlocnenoBarenbHOCT  MPOPUIMPOBAHMUS  HA
npoduiiernbounom crane. [loayyaemas npoayKuus.

Paznen 6 JIuteitHoe mpou3BoOICTBO

OcHOBHBIE ATambl MPOIECCa U3TOTOBICHUS OTIIMBOK. DopMooOpazoBaHue (M3roTOBICHUE
dbopm, crepxkreit, coopka dhopm). [1naBka u 3anuBka popm. BeiOnuBKa 1 0uKCTKA OTIUBOK.
JluteiHble CIUIABBI.

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

CrnennanbHbIe CTIOCOOBI TUTHS

O6omoukoBoe IUTHE. JIUTHE 1O BBITUIABISIEMBIM MoelsiM. JINThE 1o TazuduInpyemMbiM
MozensM. JInTe€ B Kokuib. JInThé o naBneHueM. LleHTpoOeKHOE TUTHE.

TexHudecKknii KOHTPOJIb B IUTSHHOM MTPOU3BOIcTBE. Buibl 1 nmpuunHbl Opaka. McnpaBieHue
JTUTEHHBIX ACPEKTOB.

Paznen 7 CBapouHoe MpOU3BOJICTBO.

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

DIIEKTPUYECKHUE BUIBI CBAPKHU.

JlyroBas cBapka. CxeMbl 3JIEKTPOAYTOBOW CBAapKH. DJEKTpUUYECKas 1yra U €€ CBOMCTBA.
BospT-amnepHast XxapakTepucTUKa AyTH.

Pyunas nyrosas cBapka

O06opynoBaHue U HHCTPYMEHT JIJIsl py4HOU 1yroBoii cBapku. Knaccuduxaus

IITYYHBIX JJIEKTPOAOB. PEXKUM pydHOM JyTOBOM CBapKH.

ABTOMaTHYECKasl ¥ MOJyaBTOMAaTHUYECKas cBapkKa 1o (irocom.

CxeMa W mpUHIUI JEUCTBUS CBapO4YHOro aBromarta. Hasnauenuwe u coctaB (hrocoB.
[IpyHIMTI caMOpeTryIMpOBaHuUs TyTH.



Cpapka B armoc(epe 3alllUTHBIX Ta30B. ApProHOAYroBas cCBapKa IUIABSIIMMCA U
HeruIaBsmMcs: AekTpogaMu. OcoOEHHOCTH CBapKu B aTMocdepe YIJIEKUCIOro rasa

(CO2).

OnekTponuiakoBasi — cBapka. (CxeMa AJEKTPOILLIaKOBOM  cBapku. Pa3HOBUIIHOCTH
HCTIOJBb3YEMbIX CBAPOUYHBIX JICKTPOI0B (ITPOBOJIOKA, UIACTUHBI U MYHIIITYKH).

I'azoBas cBapka

[TpununuaapHas cxema ra3oBoil cBapku. Kuciaopoa a1t cBapodHbBIX padoT.

u CapoyHoe maams.

Capka gaBjaeHuEM

Ponp mnactudeckoro aehopMUpOBaHUS B 30HE COCTUHCHUS. DICKTPUICCKAs KOHTAKTHAS
cBapka. CynrHocTs mporecca. Cxema KOHTAaKTHOUM CTBIKOBOM cBapku. I{MKI KOHTaKTHOM
CTBIKOBOW CBapKH

Toueuynas capka. L{ukn xkOHTakTHOW cBapku. [INTOTHOCTH TOKA, MOIIHOCTH TOYEYHBIX
MallvH. TUIBI TOYEUHBIX CBAPHBIX coennuHeHuM. [IloBHAs My poJMKoBas CBapKa.
[IpunnunuansHas cxema. [IpeumymectBa u obnacte npuMmeHeHus. OOopyaoBaHuE s
KOHTAKTHOM CBapKHU

TexHomOrnYHOCTh CBapHBIX coenuHeHU. Bpibop marepuana. Bwibop cmocoba cBapku.
Br160op crioco0a yMeHbIIIEHHUS CBAPOYHBIX HAMPSKEHUN U AepopMalini.

Paznen 8. [Taiika MeTanioB U cruiaBoB Pu3nyeckasi CyIHOCTh MpoIiecca MakiKy.
VYcnoBus 3amoTHEHUS IBa U 00pa30BaHMs IPOYHOM CBSI3U MPHUITOS ¢ OCHOBHBIM METAJIJIOM.
Marepuains! s naiiku. [Ipunoii. [InaBunsHbie QuitOCHI.

Paznen 9 Mexanuueckass o0paboTka maTtepuanioB. DU3ZMKO-MEXaHUYECKHUE OCHOBBI
00paboTKM MeTauioB pe3aHnueM. (CxeMbl 00paOOTKM TOYEHUEM, CTPOTaHHEM U
nuidoBanrem. Knaccubukarus ABMKEHUN B METAJUIOPEKYIIUX CTaHKaX. IJIEMEHTHI
pe3aHus u reomeTpus cpezaemoro cios. [lonstue pexuma pezanusi. CKOpoCTh pe3aHus.
DJIeMEHTBI TOKApHOTO pe3la. YTIBl ToKapHOro pesna. Mx wasnadenuwe. Jledopmarum
Cpe3aeMoro ciosg Metajia. Bunibl cTpykek u ux ycajaka. CHsbl pe3aHus.
Cma3bIBaroIe-0XJIAKIAOIINE KUJTKOCTH.

OCHOBHBIE CBEICHUS O METALIOPEKYIIUX CTaHKaX. OCHOBHBIE THUIIBI METAIIOPEKYIIUX
ctankoB. IlpuBonbl W mepenaund cTaHKoB. [IpuBOABI TJIABHOTO JBUKECHMS, IBUKCHUS
MOJa4d W BCIIOMOTATENbHBIX JABWKECHUW. Pa3HOBHUIHOCTM MEXAaHU3MOB IEpeaadyu
newxeHus. Ilepenarounoe unciio. Mexanu3mbl CTaHKOB. CXEMBI U TPUHIUIT JCUCTBUS
Pa3HOBUAHOCTEW MEXAHU3MOB METAILNIOPEKYIIIUX CTAHKOB.

ToxapHas o6paboTka. O6paboTKa Ha TOKAPHO-BUHTOPE3HBIX cTaHKax. OOuui

BUJI cTaHKa. OCHOBHBIEC Y3IIBL.

O6paboTka 3arOTOBOK Ha CBEPJIMJIbHBIX cTaHKax. CylHOCTh MeTo/1a. [ 1TaBHOE IBUKEHUE
U JBIDKCHHUE TOAa4yu TpU CBepjieHuH. PexuMm pesanus u cuibl pe3anus. Kpytsmuit
MOMEHT TIpY CBEPJIEHUH. [ '€OMETpUYECKHUE MTapaMETPhI CBEPJIA.

®pezepoBanne. Ope3epoBaHre, KaK BBICOKONIPOU3BOAUTEIIBHBI METOJ] MHOTOJIC€3BUMHOMN
oOpabotku. [lomyTHOE U BcTpeuHoe (pesepoBanue. Pesxxum u cuiel pesanust. Tumnst gpes.
CnocoObl MX YCTaHOBKM W 3aKpeIJICHUs] Ha CTaHKaX. Y CTPONCTBO M TEXHOJIOTHYECKHUE
BO3MOXKHOCTH TOPH30HTAJIbHO- BEPTHUKAIBHO- U YHHUBEPCAIbHO-(PE3EPHBIX CTaHKOB.
YHuBepcaibHas ICIUTEIbHAS 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 pe3anns. OCHOBHBIE CXeMbI NUTU(OBaHUS. AOpa3uBHBIC HHCTPYMEHTHI. 3HOC 1
npaBKka NUIHQPOBANBHBIX KpyroB. OOpaboTka Ha Kpyrionuiu(pOBaIbHBIX CTaHKaX.
OOpaboTka Ha  BHYTpHILIU(OBATBHBIX  cTaHKax. C(CxeMbl  00pabOTKM  Ha
IUIOCKONUTMN()OBAILHBIX CTAHKAX.

Texnonoruyeckue TpeOOBaHUs, MPEABIBIAEMbIE K 3aroTOBKaM, 0OpabaThiBaeMbIM Ha
T (OBAJIBHBIX CTAHKAX.

Paznen 10 OcHOBBI HOPOIIKOBOM METaLITypriu

CyIIHOCTH MMOPOIITKOBOM MeTauTyprun. @opMUpoOBaHUE CTPOCHUS U CBOMCTB

U3JIETINI U3 METAIUTMYECKUX MTOPOIIKOB. TeXHOIOrMuecKue CBOMCTBA MOPOIIKOB
(TeKkydyecTb, TPECCYeMOCTh, CHEKaeMOCTh). Pa3HOBHIHOCTH  METALIOKEPAMUYECKUX
MaTepuasioB (aHTU(PUKIIMOHHBIE, (PPUKIIMOHHBIC, BBICOKOIIOPUCTHIE, YKAPOIIPOUHBIC U
xapocroiikue). 3roroBieHue MeTauiokepaMruueckux usaenuii. [lpurorosnenue cmeceil.
®opmooOpazoBaHHE (XOJIOIHOE U U30CTATUUECKOE

U TpeccOoBaHUE, 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. X cTpoeHHne U CBOMCTBA.
CriocoObl mosydeHus: u3zieanil u3 miactmacc. [IpeccoBanne npsmMoe U auTheBoe. JIUTHE
MoJi JaBJICHHEM, IeHTpoOexxHoe nuThE. HemnpepwiBHOe BhinaBnuBanue. llomydenue
IEHOK W JMcToB. [IHeBMaTnueckas u BakyymHas (opmoBka. lllTammoBka mimactmacc.
[Tonmy4yeHue neranen U3 KUIKUX TOITUMEPOB.

OcoOeHHOCTH MEXaHMYeCKOW O00pabOTKM U CBapKd IulacTMacc. ApMHUpPOBaHUE
IJJACTMACCOBBIX U3JEITIUN.

Paznen 12 M3rotoBneHune pe3nHOBBIX TEXHUUSCKUX U3ICITHH.

CocraB, cBoicTBa M 00JacThb NpPUMEHEHHs] pe3uHbl. Kayudyk, ByJIKaHU3UPYIOLLIKE
BEILIECTBA, HAIMOJIHUTEIU, MSTYUTENU, MPOTUBOCTApUTENn U Kpacutenud. CrocoObl
U3TOTOBJIEHUSI PE3UHOBBIX TEXHUYECKUX u3aenui. [loaroroBka pe3sMHOBOM CMeCH.
HenpepriBHoe BrinaBnuBanue. [IpeccoBanue. JInute€ non nasienueM. Bynkanusanusi.

Coaepxanue NPaAKTUYECKUX 3AHATHH.

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

IpakTnueckoe 3ansitue Ne2 CriocoObl paznuBku ctanu. CTpoeHue ciauTka. MexaHusm
o0pa3oBaHUsI yCaJOYHOW pakoBUHBI. [lomyueHue Kumsimed W CIOKOWMHOM cTau.
HenpepriBHas pasiuBka cranu.

IIpakTnueckoe 3ansaTHe Ne3 I3yueHuwe ycTpoHCTBA M NPUHLMIIA JEHCTBUSA
0o00Opy0BaHUsI U HMHCTPYMEHTa /JI IITAaMIIOBKM MeTamioB Pusnueckas CyIIHOCTh U
pacu€T NPOCTHIX MEXAaHU3MOB.

IIpakTuyeckoe 3ansaTue Ne4 [Ipurorosnenue GopMOBOUYHBIX U CTEPIKHEBBIX CMECEH.
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IIpakTuyeckoe 3ansatue NeS Pyunast u mammmaHas popMOBKa.

IpakTuueckoe 3ansiTue Ne6 Pa3HOBUIHOCTH 3JIEKTPOLYTOBOM CBAPKH

IIpakTuyeckoe 3anaTue Ne7 TokapHbli, (hpe3epHbIl CBEPIWIbHBINA cTaHKH. [IpuHIMD
nevictBusg ctaHkos ¢ YITV.

IIpakTnuyeckoe 3ansitue Ne8 II3ydyeHue ycTpoMCTBa M NPUHLMIIA JACHUCTBHS IE€YEH
JIMTEUHOTO MPOU3BOACTBA.

IIpakTuyeckoe 3anaTne Ne9 OCHOBBI MOPOIIKOBOW MeTautypruu. I[IpousBoacTBo
PE3UHOBBIX TEXHUYECKUX U IIJJACTMACCOBBIX M3JIECIIHM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHHN

IIpp peanusanuMy pasnU4YHBIX BHJIOB  3aHATUH  NPEILyCMATPUBAECTCA  IIMPOKOE
HCIIOJIb30BaHUE B Y4EOHOM IMPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBENECHHUS
3aHATHI (B BUJE JEJIOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTyalui, IPOCMOTpA
BUJICOMATEPHUAJIOB IO OMPEIECICHHBIM TEMaM, X MOCIEAYIOINN aHaIu3 U 00CyKIEHUE U
p.) C Leabl0 GOPMUPOBAHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YUYaIOLIUXCA.
[Ipy mnpoBeneHUM NPAKTUYECKUX 3aHATUH cleAyeT oOpamarb 0co0oe BHUMaHHUE
CTYJIEHTOB Ha:

- COOJIIOJIEHUIO JOITYCTUMON MAKCUMaJIbHOM YMCIEHHOCTHU CTYAEHTOB B IOJTPYIIIE;

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

- aHaJIN3 KaY€CTBEHHBIX U KOJUYECTBEHHBIX B3aUMO3aBUCUMOCTEN apaMeTPOB 3TUX
IIPOLIECCOB;

- O0TpabOTKy METOJMKM pacuéTa KOJMYECTBEHHBIX CBsS3€d MapamMeTpoB H3ydaeMbIX
IPOLECCOB (COCTABJICHUIO PACYETHBIX CXEM, NPUBEICHHUIO BCEX HCXOJIHBIX JIaHHBIX U
pe3yNbTaTOB pacuéra K MEXAYHapOJHOW CHCTEME €IMHUIl, 00s3aTeJIbHOMY aHallu3y
pe3ynbTaToB  pacuéra, OCOOEHHO pe3yJbTaTOB, IOJYYEHHBIX C MNPUMEHEHUEM
KaJIbKYJIITOPOB U KOMITBIOTEPOB).

VY enbHbIA BEC 3aHATUNA, NPOBOAUMBIX B MHTEPAKTHUBHBIX (POpMax, OMpPENESICH IIaBHOM
IeIbl0  00pa30BaTENbHOM MPOrPaMMbl, OCOOCHHOCTHIO KOHTHMHITEHTa OOydYaronuxcs,
COlepKaHUEM  JUCUMIUIMHBI  «DU3UKO-XMMHYECKHE  OCHOBBI  TEXHOJIOTMYECKUX
ITPOLIECCOB» U B LIEJIOM IO AUCHUITIMHE cOCTaBisIeT 80% ayTUTOPHBIX 3aHATHM.

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

B nmpouecce um3ydyeHHMs  AMCUMILUIMHBI ~ MOTYT  HNPUMEHSTBCS  JTUCTAHIMOHHBIE
obpazoBarenbHble TexHooruu. Cepliika Ha JOP:
https://online.mospolytech.ru/login/index.php

6. OueHoyHble  cpeAcTBAa  UIS  TEKyLIero  KOHTPOJsSI  yCIEeBaeMOCTH,
NPOMEKYTOUYHON AaTTeCTAllMM 10 MTOraM OCBOEHHMSl JAUCHUIIMHBI M Yy4eOHO-
MeTOAM4YecKoe odecneyeHue CaMOCTOATEIbHON padoThI CTYIeHTOB.

B mnpormecce o0ydeHuss HCHONB3YIOTCS CIEAYIOUIME OILIEHOUHBIE (POPMBI TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTeCTaIHi:

- YCTHBIN ONPOC 10 MaTeprajaM NpeIIIECTBYOIINX 3aHATUH;

- 8-MM IUCHbMEHHBIX KOHTPOJIBHBIX PA0OT 110 pa3zesiaM AUCLHUIUINHBL;
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- TIPOMEXYTOUYHAas arrectamusi — 3a4€T B (opme cobOecemoBaHUS IO Pe3yJIbTaTam
KOHTPOJIBHBIX PaboT.

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

6.1.1. IlepeueHb KOMIICTEHIMI C YKa3aHHEM ATaroB MX (OPMHUPOBAaHUS B IpoOIlECCe
OCBOEHUS 00Pa30BaATEIBHON MPOTPAMMBI.

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

Kon B pe3yabTaTe ocBOeHus1 00pa3oBaTelbHOM NPOrPaMMBbI
KOMIIeTEeHIIUU 00y4arIIMics A0/KeH 00/121aTh

CriocoOHOCTHIO pelIaTh BONPOCHI IPO(hecCHOHATBHOMI
esITeIbHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUI, METOZIOB MATEMAaTUYECKOTO
aHaIM3a U MOJIEIMPOBAHUS

OIIK-1.

6.1.2. Onucanue nokasaresieil U KpUTepUeB OLIEHUBAHUS KOMIIEeTEHIHIA,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIMHBI, ONIMCAHNE HIKAJI
OLICHUBAHMSI.

[loka3aTeneM OLICHMBaHUS KOMIIETEHIMM HaA pPa3au4HbIX »JTanmax MxX
(dbopMHpOoBaHUs SABISETCS AOCTHKEHHE OO0YYarOUIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB
0oOy4eHHMs 0 JUCIUIUIMHE.

dopMa KOHTPOJIS TeKylled YCIeBaeMOCTH B BHJAe NHCbMEHHOM
KOHTPOJbHOII padorbl Nel mo Paszgeny 1 «CBoicTBa KOHCTPYKHMOHHBIX
METAJ/IOB U CIJIABOB»

OI1K-1 CrtocoOHOCTBIO pemiaTh BOMPOCHI MPO(HECCHOHATBEHOM NesTETLHOCTH HA 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 TUCIUILINH. B pazjielie pasjueine
HNOIIK-1.2. KonuuaectBo KommuecTBo
YMeeT npuMeHsITh METOIbl MPaBUITLHBIX MPaBUJILHBIX OTBETOB
MaTeMaTU4YECKOTO aHaIu3a Ipu OTBETOB COCTaBHJIO coctaBmiio 40 u 6oee
MIPOCKTUPOBAHKMH U Pa3pabOTKe MEHEe MPOLIEHTOB
XYJI0’)KECTBEHHO-TTPOMBIILJIEHHBIX 40%
W3EIIAN, MAaTEPUAJIOB U TEXHOJIOTHUI
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UX IPOU3BOJICTBA, BKIIFOYAsI CO3aHUE
3D mopenen s KOHCTPYUPOBAaHMS
pa3pabaTbIBaEMbIX U3AEIHIL.

NOIIK-1.3.

Biageer MeTogaMu MaTeMaTu4ecKoro
aHanu3a JUis pacyeTa KOHCTPYKIUI
XYJ107KECTBEHHO-TIPOMBIIIJIEHHBIX
W3/ U BBITTOJIHEHUS
TEXHOJIOTMYECKUX PAaCYETOB

JomnyiieHsl omuoOKy B
METO/IMKE pacu€ToB,
pe3yapTaT pacy€ToB
HEBEPEH.

Jlony1eHsl
HE3HAYUTENIbHbIC

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

(I)opMa KOHTPOJIA Telcymeﬁ ycneBaeMoCcTu B BUIAC

NMACHLMEHHOU

KOHTPOJIbHOI padorbl Ne2 mo Pasgeny 2 «@DU3HKO-XMMHYECKHE OCHOBBI
NMPOU3BOACTBA Y¢PHBIX METAJLIIOBY»

OIIK-1 CiocoOHOCTBIO peliaTh BOMPOCHI MPOdeCCUOHAIBHON AESTEILHOCTHA HA OCHOBE
€CTECTBEHHOHAYYHBIX U OOIICHHXKCHEPHBIX 3HAHUH, METOJ0B MaTEMAaTHIECKOTO aHAIN3a U

MOJICTMPOBAHUS
IHoka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3aureno 3auTeHo
HOIIK-1.1. Jlaim menee 40% Jlan 40 u Oonee
3HaeT OCHOBHBIC ITOHSATHS MIPABMIIBHBIX MIPOIICHTOB
€CTeCTBEHHO-HAYUHBIX U OTBETOB MIPaBUJILHBIX OTBETOB

OOIIIEUH)KECHEPHBIX TUCIIUILIMH.

NOIIK-1.2.

CyIIHOCTB MPOLECCOB

B oTrBeTax numeroTcs

YMeer mpuMeHsITh METO bl W3JI0’KeHa HeBEpHO. B HETOYHOCTH
MaTeMaTUYeCKOro aHalIu3a Mpu XUMUYECKUX (hOpMyJIaX | HECYIICCTBEHHOTO
MIPOCKTUPOBAHUU U pa3pabOTKe UMEIOTCS XapakTepa.
XYJ105K€CTBEHHO-TIPOMBITIIEHHBIX CYIIECTBEHHbBIC

W3JIeNui, MaTEPUAJIOB U TEXHOJIOTUH OIITMOKHU.

WX TIPOU3BOJICTBA, BKITFOYAsI CO3JaHUE

3D mopenen s KOHCTPYUPOBAaHMS

pazpabaThIBaCMBbIX H3ICITHM.

NOIIK-1.3. JonyiieHsl OMOKY B JlomytieHsl
Bnageer MetogamMu MaTeMaTHYECKOTO | aHAJIM3E CIIOCOOOB HE3HAYUTEIIbHBIC

aHanM3a JJig pacyeTa KOHCTPYKIIUN
XYJ10KECTBEHHO-TIPOMBIILICHHBIX
WU3JEIIMN U BBITOJIHEHUS
TEXHOJIOTUYECKUX PACUCTOB

TOJTyYEHUS CTalIH,
BBIOOD
crioco0a He palmoHaieH

OIIMOKH B aHAJTTN3E
Croco0oB, BEIOpaH
MPaBUJIBHBIN CTIOCO0.
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@dopMa KOHTPOJIA TeKylleH YCIeBaeMOCTH B BHJe NHCbMEHHOUH
KOHTPOJIbHOW padoTrbl Ne3 mo Pazgeny 3 «@uU3MKO-XMMHUYECKHE OCHOBBI
NMPOU3BOJCTBA LIBETHBIX METAJLIIOBY

OIIK-1 CriocoGHOCTBIO pemiaTh BOMPOCH MPo(hecCuOHAIbHOM JesITEIbHOCTH Ha

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

MAaTCMaTUYCCKOIO aHaJIn3a U MOACIIMPOBAHUA

IHoka3artesb, ypoBeHb Onenka
KOMIIETEHTHOCTH He 3auTeHo 3auTeHo
NOIIK-1.1. Jam menee 40% Han 40 u Gonee
3HaeT OCHOBHbBIC TOHITHS MPaBUITLHBIX MPOLICHTOB
€CTECTBEHHO-HAYYHBIX U OTBETOB MPABUJIbHBIX OTBETOB

O6H.[CI/IH)KCHCpHBIX JUCHUITINH.

NOIIK-1.2.

CyIIHOCTH MPOIIECCOB

B oTBeTax umerorcs

YMeeT NpUMEHSTh METOIbI M3JI0’KeHa HeBEpHO. B HETOYHOCTH
MaTeMaTHYeCKOT0 aHAIH3a ITPH XUMUYECKUX (hOopMyJiaX | HECYyIEeCTBEHHOTO
MIPOCKTUPOBAHKUH U pa3pabOTKe MMEIOTCS Xapakrepa.
XYJ10’KECTBEHHO-TIPOMBIIIJIEHHBIX CYIIICCTBEHHBIC

W3/1CIIUN, MaTEPHAJIOB U OIITHNOKH.

TEXHOJIOTUM UX ITPOU3BOJICTBA,

BKJIIOYas coszganue 3D momenen mis

KOHCTPYHPOBaHUS

pa3pabaThIBAEMBbIX U3CIIHUM.

NOIIK-1.3. JonyiieHs! OMOKH B Jlony1iieHsl
Bnaneer meTogamu aHaJIM3€e CIoco00B HE3HAYMTCILHBIC

MAaTEMATUYECKOTO aHaIn3a JJIs
pacuera KOHCTPYKLHUN
XYJ10’)KECTBEHHO-TIPOMBILIIJIEHHBIX
W3IEIUNA U BBITTOJTHEHUS
TEXHOJIOTUYECKUX PACUE€TOB

MOJTYYCHUS CTaJIH,
BBIOODP

croco0a He
paroHaicH

OIIMOKU B aHAJTN3E
Croco00B, BEIOpaH
MpaBUJIBHBIN CIOCOO.

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

AABJICHHUEM)»

OIIK-1 CrtocoOHOCTRIO pemiaTh BOMPOCHI MPOPECCUOHAIBHON NEITEILHOCTH Ha

OCHOBC CCTCCTBCHHOHAYYHbIX H O6IHCI/IH)KCHepHBIX 3H3HPII>1, METOJ0B

MAaTCMaTH4YCCKOTO aHaJIn3a U MOACIIMPOBAaHUA

Ioka3areJb, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHno 3auTeHo

HOIIK-1.1. Han menee 40% Jan 40 u Gonee
3HaeT OCHOBHBIC ITOHSTHUSA MIPaBUIILHBIX MIPOIIEHTOB
€CTEeCTBEHHO-HAYUHbBIX U OTBETOB MPaBUJILHBIX OTBETOB
OOIIIEeMH)KEHEPHBIX TUCIUILINH.
HNOIIK-1.2. CyIIHOCTB MPOLIECCOB B otBeTax umerorcs
YMeeT NpuMeHSTh METOIbI W3JI0’)KE€HA HEBepHO. B HETOYHOCTH
MaTeMaTHYECKOIr0 aHaIN3a PH XUMHYECKUX (hOpMyJIaxX | HECYIECTBEHHOIO
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MIPOCKTUPOBAHUH U Pa3pabOTKe UMEIOTCS XapaxkTepa.
XY105)K€CTBEHHO-TTPOMBITIIEHHBIX CYIIICCTBEHHBIC

W3/EJIAN, MAaTEPUATIOB U OLLMOKHU.

TEXHOJIOTUH UX MTPOU3BOJICTRA,

BKJIIOUas co3ganue 3D Mmoeneit s

KOHCTPYUPOBaHUS

pa3pabaThIBAEMBbIX U3CIIHM.

NOIIK-1.3. JonyiiieHs! OMOKH B Jomy1ieHsl
Bmaneer Mmeromamu aHaJu3e CrIoco00B HE3HAYHUTEIIbHEIC

MaTEMaTUYECKOT0 aHaIu3a A5
pacyeTa KOHCTPYKIUN
XYJ10°KECTBEHHO-TIPOMBIIILIIEHHBIX
W3/ICJIUN U BBITIOJIHEHUS
TEXHOJIOTUYECKUX PACUETOB

HOJIyYEHHUS CTalIH,
BBIOOP

croco0a He
parroHacH

OLIMOKHU B aHAJIH3E
crioco0o0B, BEIOpaH
NPaBUJIBHBIH CIIOCOO.

®DopMa KOHTPOJIA TEKYLIel YCIIeBAeMOCTH B BH/e NMCbMEHHOH
KOHTPOJIbHOI padoThl NeS no Pa3neay 6 «JIluteiiHoe Npou3BoACTBO»

OIIK-1 CrtocoOHOCTBIO pelaTh BOIPOCHI MPOPECCHOHAIBHOM IEITEIbHOCTH Ha

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

MAaTCMaTH4YCCKOIO aHaJIn3a U MOACIIMPOBAHUA

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

OOIIIEMH)KECHEPHBIX TUCIIUILIMH.

NOIIK-1.2.

CyIIHOCTB MPOIECCOB

B oTtBeTax nmeroTcs

YMeeT NpUMEHTh METOIbI W3J105K€HA HEBEpHO. B HETOYHOCTH
MaTeMaTUYECKOro aHaJIN3a IIPU XUMHUYECKUX (popMyJIax | HECYIECTBEHHOTO
MPOEKTUPOBAHUU U pa3pabOTKe UMEIOTCS Xapakrepa.
XYJ05KE€CTBEHHO-TTPOMBIILIEHHBIX CYILIECTBEHHBIC

W3IEIUN, MaTEPUAIIOB U OIIIUOKH.

TEXHOJIOTHI UX IPOU3BOJICTBA,

BKJItOUas coznanue 3D moaeneit nuis

KOHCTPYHPOBAHUS

pa3zpabaThIBaEMBbIX U3ICITHM.

NOIIK-1.3. JlonyuieHsl O1IMOKHY B Jlomy1eHsl
Bnaneer meronamu aHajiIn3e cnoco0oB HE3HAYUTEIIbHbIE

MaTeMaTUYECKOTO aHaIu3a JJIs
pacyera KOHCTPYKIUI
XY107KECTBEHHO-TIPOMBIIIJIEHHBIX

MOJTYICHUS CTaJIH,
BBIOOD
criocoba He

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

PadruOHAJICH

@dopMa KOHTPOJSI TeKylleil ycneBaeMOCTH B BHAe NHCbMEHHOM
KOHTPOJIbHOI padoTrbl Ne6 mo Paszgeny 7 «CBapouHoe Nmpou3BOACTBO» U
Pazneny 8 «Ilaiika MeTaJJIOB M CIJIABOB)

U MOJCIUPOBAHUA

OIIK-1 CriocobHOCTBIO peniaTh BOIPOCkl NpohecCuOHATBHOM IeITeTbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIIIEMHKEHEPHBIX 3HAHUN, METOJIOB MAaTEMaTUUYECKOTO aHAIN3a

06H.[€I/IH)K€H€pHBIX JUCHUITIINH.

IToka3areJib, ypOBEHb Ouenka
KOMIIETEHTHOCTH He 3auTeno 3auTeHo
HOIIK-1.1. Jlan menee 40% Jlan 40 u Gonee
3HaeT OCHOBHBIC ITOHSATHS MTPaBUITBHBIX IIPOIICHTOB
€CTEeCTBEHHO-HAYYHBIX U OTBETOB PaBUJIHHBIX OTBETOB

NOIIK-1.2.

CyIHOCTH MPOLIECCOB

B otBeTax nMerorcsa

YMeeT npuMeHsITh METOIbI W3JI0KeHa HEBEpHO. B HETOYHOCTH
MaTEMaTHYECKOT0 aHAIN3a TIPH XUMUYECKUX (hOpMyiaX | HECYIIECTBEHHOTO
MIPOCKTUPOBAHUHN U pa3paboOTKe UMEIOTCS XapakTepa.
XYJ105K€CTBEHHO-TIPOMBITIIEHHBIX CYIIECCTBECHHBIC

W3JICNIUM, MAaTEPHAIOB M TEXHOJIOTHH | OIIMOKHU.

WX TIPOM3BOJICTBA, BKIIIOUAs CO3/IaHHE

3D mopeneit 11 KOHCTPYHUPOBaHUS

pa3pabaThIBAEMBbIX U3CITHM.

NOIIK-1.3. Jlomy1iieHb! OIMOKY B Jony1iieHsl
Bnageer MeTogamu MaTeMaTUYECKOTO | aHAlU3€ CII0CO00B HE3HAYUTEIIbHBIC

aHaM3a JJig pacyeTa KOHCTPYKIIUH
XYJ10KECTBEHHO-TIPOMBIIILIEHHBIX
W3/ICJIUA U BBITIOJIHCHUS
TEXHOJIOTUYECKUX PacUeTOB

MOJTyYeHUSs! CTalH,
BBIOOD
crocoba He palioHaICH

OIMUOKH B aHAJTN3E
c1oco0o0B, BbIOpaH
PaBUIIBHBIN CIOCOO.

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

MaTepHuaJIoB)

OIIK-1 CriocobHOCTBIO pemiaTh BOMPOCH! MpoheCcCuOHATBHOM IeITeTFHOCTH Ha OCHOBE

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

U MOJCIINPOBAHUA

IHoka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHo 3aureHo
HOIIK-1.1. Jan menee 40% Jan 40 u 6onee

15




3HaeT OCHOBHbIE MOHSITHUS MTPABMIIBHBIX MIPOLICHTOB
€CTECTBEHHO-HAYUYHbIX U OTBETOB MpaBUJILHBIX OTBETOB
OOIIIEeMH)KCHEPHBIX TUCIIUILINH.
NOIIK-1.2. CymHOCTb MPOLIECCOB B otBeTax umerorcs
YMeer npuMeHsITh METO bl M3JI0’KE€HA HEBEpHO. B HETOYHOCTHU
MaTEMaTUYECKOT0 aHau3a Mpu XUMUYECKUX (hopMysiax | HECYIIIECTBEHHOTO
MPOEKTUPOBAHUM U Pa3pabOTKe UMEIOTCS XapakTepa.
XYJ10°KECTBEHHO-TIPOMBIIIIEHHBIX CYIIIECTBCHHBIC
U3JICNINMA, MaTEePHAIOB U TEXHOJIOT UM OIIIUOKH.
WX IIPOU3BOJICTBA, BKJIIOUAs CO3/ITAHUE
3D mopenen s KOHCTPYUPOBAaHMS
pa3pabaThIBAEMBbIX U3CIIHM.
NOIIK-1.3. Jlomy1eHbl Jlomy1ieHsl
Biageer MeTogaMu MaTEMaTUYECKOTO | CYIIECTBEHHBIC HECYIIIECTBEHHBIC
aHam3a JJIs pacyera KOHCTPYKIUN OITMOKH B TOJIKOBAHUH OIIMOKH B TOJIKOBAaHUH
XYJ10°KECTBEHHO-TIPOMBIILIEHHBIX TIPUHITUTIOB MPUHITUIIOB
W3/ICJIUM U BBITIOJIHEHUS peryaupoBaHus peryJIupoBaHus
TEXHOJOTUYECKUX PACUETOB PEKUMOB PEKUMOB pE3aHUs
IPEII0KEHHOTO MPEAJIOKEHHOTO
crocoba crocoba
MEXaHO000pabOTKH MeXaH000paboTKH
dopMa KOHTPOJIS TeKylled YCIeBaeMOCTM B BHAe MNHMCbMEHHOU
KOHTpPObHO padorel Ne§ mo Pazgmeny 10 «OcHOBBI 1OpPOLIKOBOM

Metasutyprum», Pasgeay 11 «IIpou3BoACTBO NJIacTMACCOBBLIX M3AeJUI» U
Pazneny 12 «IIpou3BoACTBO pe3HHOTEXHUYECKUX M3/1ETHID)

OIIK-1 CriocoOHOCTBIO pelaTh BOIPOCHl MPOPECCUOHAIBHOM IEITEIbHOCTH Ha
OCHOBE €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHUI, METO/IOB

MAaTCMaTH4YCCKOT'O aHaJIn3a U MOACIIMPOBAaHUA

IHoka3areJib, ypoBeHb Ouenka
KOMIIETEHTHOCTH He 3auTeHno 3auTeHo
HOIIK-1.1. Han menee 40% Jan 40 u 6onee
3HaeT OCHOBHBIC TTOHATUS MIPaBUIIBHBIX MPOLICHTOB
€CTECTBEHHO-HAYUYHbIX U OTBETOB MIPaBHJIBHBIX OTBETOB

OOIIIEeMH)KECHEPHBIX TUCIUILINH.

NOIIK-1.2.

YMeeT NpuMeHSTh METO/IbI
MaTeMaTUYECKOro aHaln3a Mpu
MIPOCKTUPOBAHUH U pa3pabOTKe
XYJ10°KECTBEHHO-TIPOMBIILJIEHHBIX
W3IEIUN, MAaTEPUAIIOB U TEXHOJIOTUN
UX TIPOU3BOJICTBA, BKIIIOYAS
co3nanue 3D mozeneit ais
KOHCTPYHPOBaHUS
pa3pabaTbIBaEMBbIX W3JIEIHM.

AHaJIN3 NPEUMYIIECTB

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

B oTtBeTax nmerorcs
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@®opmMa NPOMEKYTOYHOM aTTECTAUMM: IK3AMEH.

[IpomexyTounas atrtectanus oOydaomuxcs B (opme 00CyXIeHUS CO
CTY/ZICHTOM 3aMEUYaHHUi MPEIoIaBaTellsl, CIEITAHHBIX 110 K01 U3 8-MU MHCHMEHHBIX
KOHTPOJIBHBIX Pa0OT MUCHbMEHHBIX

IlTxana oneHUBaHUA Onucanue
BrInosiHeHb! M IPECTAaBIIEHBI 1151 00CYKAEHMs BCe 8
OtimyHO KOHTPOJIbHBIX, 3aME€YaHMsI 10 KOHTPOJIbHBIM paboTam
OTCYTCTBYIOT.

BrInonHeHs! 1 IpeICTaBIICHbI 1T 00CYXAEHUS BCe 8
KOHTPOJIbHBIX, 3aMEYaHUsI 10 KOHTPOJBHBIM paboTam
Xopo1o MPUCYTCTBYIOT, HO HOCST HECYIIIECTBEHHBIN XapakTep WiIn
HCIIPABJIEHBI B X0/1€ COOECETOBAHMSI.

BrIMoTHEHBI U IPEICTABIICHBI I O0CYXIACHHUS BCe 8
KOHTPOJIBHBIX, CYIIECTBEHHBIC 3aMEUaHUs 110
KOHTPOJIBHBIM pa00TaM MPHUCYTCTBYIOT, HO HCIIPABJICHEI B
xoj1e cobeceIoBaHMs.

YIIOBJICTBOPI/ITGJIBHO

He BoinonHeHa xoTs Obl 0/1HA U3 KOHTPOJIBHBIX padoT,

He ynosnerBopuTebHO
CYILIECTBEHHbBIE 3aMEUYaHus 10 paboTaM HE UCIIPABJICHBI.

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

7. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 0O0ecniedeHue TUCUMILTHHBI

@) OCHOBHAs IUMepPamypa.:

. KyrynerunoB C.JI., Kopampuyk A.K., IloptHoB W.M. TexHonorus
00pabOTKM KOHCTPYKIIMOHHBIX MaTEepHalioB: 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  Jid
MalTMHOCTPOUTENBbHBIX ~CIeluagbHocTe By30B / A. M. J[amsckmii, WM. A.
ApytionoBa, T. M. bapcykoBa u ap.; [log o6m. pen. A. M. danbckoro, M.:
MammHoctpoenue, 1985. — 448 c.

8. MaTepuajibHO-TeXHHYECKOe ofecnevyeHne TMCIUILTUHBI
JlexuronHas ayauTtopusi Kageapbl «MalluHbl U TEXHOJOTUS JIMTEHHOTO MPOU3BOACTBAY
(ABT1513) ocHameHa MyJbTUMEAMMHBIM MPOEKTOPOM ISl TOKaza BUACO(PHUIBMOB,
cnangoB, mnpeseHtraunii. Kpome TOro, ummeercs KOJUIEKIMS OTIMBOK, MOJY4YEHHBIX
Pa3IMYHBIMU CHEUANIbHBIMU METOJIaMU JIUThs. B nmaboparopun xadenpst MuTJIIT H106
JIEHUCTBYEeT 000pynoBaHKHE, HEOOXOAUMOE JJi1 AEMOHCTpPALMK MPOLIECCOB MPUTOTOBICHHUS
(OPMOBOYHBIX M CTEP>KHEBBIX CMECed, PYyYHOM W MAIIMHHOM (POPMOBKH, TIUJIaBKH U
3QJIMBKM YEPHBIX U LIBETHBIX CIUIABOB, IIPOLIECCOB XYI0KECTBEHHOIO JINThs. Kpome 3Toro
JEHUCTBYIOT yHHMBEPCAJIbHBIE TOKAPHO-BUHTOPE3HBIN, BEPTUKAIBHO (pe3epHbIl U
CBEPJIMJIbHBI CTaHKW W TUIpaBiandeckuil mpecc ycunmem 10T1. PaGortaer ¢pesepHbiii
crtanok YIIY nmns oO6paboTKM MOJIENBHOTO TUIACTHKA W JApeBecwHbl. B maboparopum A3
2110 umeercs oOopyAoBaHUE MJII PYYHOHM AYrOBOM M IOJTYyaBTOMAaTUYECKOW CBAPKH,
17



YCTaHOBKa JJIA BaKYYMHO-HHéHO‘{HOﬁ (bOpMOBKI/I K BbBICOKOYACTOTHAA I1IJIaBHJIBHO-
3aJIMBOYHAs YCTAHOBKA.

9. Meroanyeckue peKOMeHIAMH I CAMOCTOSITEILHOI padoThI CTY/IEHTOB

CamocrosiTenpHas padoTa CTYICHTOB BKITIOUAET B CEOS:

1. PeryngpHoe pazmenieHue B KOHCIEKTE JEKIHUNA Pa3JaTOYHOIO WILUTFOCTPATHBHOTO
MaTepuana, 00CykIEHHOTO MPHU MPOBEACHUN ayIUTOPHBIX 3aHATUH;

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

10. MeToauyeckue peKoMeHAALMHU JIsl penoaaBaTes.

OcBoeHne yueOHOro MaTepuaia CTyJICHTaMH 1-ro ceMecTpa 3aTpyIHCHO
MEePEX00M CO IIKOJBHOW Ha YHUBEPCUTETCKYIO GopMy mnpenomaBanusi. C ydaéTom
ATOTO HEOOXOIUMO OOJIBIIIOE BHUMAHHE KOHTPOJIIO TEKYIICH YCIIEBAaEMOCTH B BHJIC
CHUCTEMATHYCCKUX 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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DoHI OLICHOYHBIX CPEACTB

[Tpunoxenune 2

BaxneiimmuM TpeOoBaHHEM K OLICHOYHBIM CPEJICTBAM SIBISIETCS PABEHCTBO YCJIOBHIA

BBITIOJIHEHHUSA 3aJJaHUM U1 BCEX CTYJIEHTOB IpyMIibl. JJis 3TOro BCeM CTyIE€HTaM MpeJyiaraeTcs

OVH BAPUAHT 3AJIAHUSI, a opranuzamusi NpoBeACHUS KOHTPOJIbHBIX PaboOT M 3auéra,
J0JDKHA TapaHTHUPOBAHHO MPEIOTBPAIIATh CIUCHIBAHUE.

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

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

1. | Cxema u npuHLIMI JEHCTBUSA yCTPOICTBA 1,5;

2. | IIpeumy1iecTBa 1 HETOCTATKH 0,5;
YCTPOMCTBA

3. | Ob6macTs MpUMEHEHUsT YCTPOHCTBA 0,5;

4. | OGmiee BIieUaTiieHUE OT pabOTHI 0,5.

B mpouecce npoBepkH CieAyeT BBICTABIATH Ha MOJSAX paOOThl OAJLIbl, HAOpAaHHBIE
no nmyHkrtam 1,2 u 3. Cymma HaOpaHHBIX 0ajoB OKpyIJIsieTcss ¢ YYETOM 0OIIero
BIIEYATIIEHUS OT PabOTHI.

Hepequb OLCHOYHbIX CPEACTB IIPHU U3YYCHHUHU NTUCHHUILIINHBI «PU3UKO-
XMMHUYE€CKHE OCHOBDBI TEXHOJOIHICCKHUX ITPOLECCOBY». 1-b1ii CceMeCTp.

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

OdopmileHue u onucaHne OLICHOYHBIX CPECTB
MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU A
POCCHIMCKOM ®EJEPALINN
®denepanbHOE rOCy1IapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICILIETO
oOpa3zoBaHUs
MOCKOBCKHI MOJIMTEXHUYECKU YHUBEPCUTET
HanpagieHue noaroroBKu:

29.03.04 TexHosiorusi Xyao:xxecTBeHHOMH 00padoTkn matepuanos Oll (mpoduib):
«Pa3paboTka 1 IPOU3BOACTBO U3/IEIUI MPOMBIIIIICHHOTO JTU3aiHAY,
Kadenpa Mawunst u mexnonocus iumetino2o npouszsoocmea

KommuiekT 3a1aHuil U1 KOHTPOJbHBIX Pa0doT

110 JTUCIHUITIIMHC PUBUKO-XMMHUYECKHUE OCHOBBI B TEXHOJIOTHYCCKMX IIPOIEeCcCcax

(HaMMEeHOBAHME TUCIMILIAHBI)

IIpumepbl BApUAHTOB 3a1aHUM 1JIA
KPNel Bapuant Nel
Jlanbl 4 KpUBBIE OXJIAKACHHUS: JIJIS1 OJTHOTO M3 YHCTHIX METAJLIOB,
TBEPJIOTO pacTBOpa 2-X METANIOB, IBTEKTUYECKOTO CIIJIaBa M BTOPOTO YUCTOTO
MeTaia. J{Jist npuBeIEHHOTO KPUBOTO OXJIAKIACHUS YKAKUTE:
1. JInst 4ero ucnoJib3yr0TCsl KPUBBIE OXJIAXKICHUS,;
2. K xakoMy THITy cIIJTaBa OTHOCUTCS KaK1ast KpUBas;
3. 00BACHUTE H3MEHEHHUS XapaKTepa OTPE3KOB KPUBOUW OXJIaKICHUSI.

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

OneHka «He 3a4TeHO» - Ha 1 1 MeHee BOIpOCoB.

Bapuant Ne2

1. B uém coctouT pu3ndecKkuil 1 reOMETPUUECKHUN CMBICT MOAYJIS yripyroctu FOura?

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

YBEJIMYUTHCS €ro JJIMHA MO/ HArpy3KOoH 1TOHHY CHJIBI, €CJIM MOAYJb YIIPYTOCTH CTaIu
pased 205 200MITIa?

— OLICHKA «3a4YTCHO» BBICTABIIACTCS CTYIEHTY, €CJIM IIPaBUJIbHBIE J1aH
NpaBUJIbHBIA OTBET Ha 1-bIif BOMpoOC, a OTBET HAa BTOPOH BOIPOC HE UMEET
CYILIECTBEHHBIX HEIOCTATKOB.

— OILICHKA «HE 3a4TECHO» - €CIIU 3a/1a4a He PEILCHA.

IIpumepbl BADUAHTOB 3aIaHU U 1151
KPNe2 Bapuant Nel

1. Kakot¥i mpotiecc siBasieTcs 1eJIbI0 JOMEHHOM IJIaBKHU?
2. YkpacbTe OTBET Ha 1-bIit BOIPOC XUMUYECKUMHU (DOPMYITaMHU.
3. B uém 3akmrouaercs CylnHOCTh MPOIecca PAaCKUCICHUS CTaIN?
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OreHKa «3a4TEHOY BBICTABIISIETCS CTYICHTY, €CJIM TIPABHIIbHBIC OTBETHI IJAHBI HA 2
u 060Jiee BOIPOCOB;

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

Bapuant Ne2

1. Tlouemy npu miIaBKe TOMEHHOM M€Y MOIY4YalOT HE CTallb, & YYT'yH?

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

3. YKaXHATE MPAKTUICCKOE 3HAUCHHIE PEAKIIUN KUTICHHSI CTaJIH.
OreHKa «3a4TEHOY BBICTABIISETCS CTYICHTY, €CIIA TIPABUIIHHBIC OTBETHI JaHBI HA 2 U
0oJee BOMPOCOB;
OrneHka «He 3a4TeHO» - Ha 1 1 MeHee BOMpOCOB.

IIpuMepsbI BApHAHTOB 3aJaHUH IS
KPNe3 Bapuant Nel
1. ®usuyeckuii cMbIch QIOTAITMOHHOTO 00OTAIIEHUSI.
2. Ponb kpuonuTa B IpOLECcCe 3IEKTPOIN3a MNIMHO3EMA.
3. IlpousBoacTBO THTaHA (TyOKH, TOPOIIIKA) BOCCTAHOBJIEHUEM U3 TETPaXJIOPHUIA.
OneHKa «3a4T€HO» BBICTABIISIETCS CTYAEHTY, €CJIU MPABUIIbHBIE OTBETHI JAHBI
Ha 2 u Ooiiee BorpocoB; OLIEHKa «HE 3aYTEHO» - Ha 1 1 MEHee BOMPOCOB.

Bapuant Ne2
1. CymHOCTb OrHEBOTO papUHUPOBAHUS MEIH.
2. CymrHocTh mporiecca pauHUPOBAHUS ATFOMHHHUS CHIPIIA.
3. BeiOop HampspKeHUs HA DIIEKTPOIaX IPHU IPOU3BOCTBE MAarHHUS.

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

IIpuMepsbI BApHAHTOB 3a1aHUH 115
KPNe4 Bapuant Nel

1. VkaxxuTe n3MEHECHUS CTPYKTYPhI 1 MEXaHUYECKUX CBOHCTB METaJlIa B
IpoIiecce MIacTHUeCKol aedopmarmm.

2. YKa)KXHUTe 0COOCHHOCTH CXEMbI HAIPYKCHHUS METaJlJIa PU IPECCOBAHUH U
e€ BIMSHUE HA TUIACTUYHOCTH METAJINIA.

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

OreHKa «3a4TEHO0» BBICTABIISIETCS CTYJEHTY, €CJIU MPAaBWIbHBIE OTBETHI IaHBI HA
2 u 60J1ee BOIIPOCOB,;

OlieHKa «HE 3a4TeHO» - Ha 1 1 MEeHee BOIIPOCOB.
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Bapuant Ne2
1. OOBsicHUTE MOHATHS XOJIOAHOW U ropsueit aedopmarii.
2. IllTammoBKa B OTKPBITHIX M 3aKPBITHIX IITAMIIAX.
3. HucTpymeHT n o6opynoBanue ajist BosiodeHus. [Ipoaykius BogoueHus!.

OneHKa «3a4TeHO0» BBICTABIISIETCS CTYIEHTY, €CJIM MPAaBUIIbHBIE OTBETHI IAHBI HA
2 u 6oJee BOIPOCOB;
OneHka «He 3a4TeHO» - Ha 1 1 MeHee BOIpoCoB.

IIpuMepsbI BapHAHTOB 3aaHUH 11
KPNeS Bapuant Nel

1. OOBscHUTE HA3HAYCHUE KOJIEHYATO-PHIUAKHOTO MEXaHU3Ma MAIIIUHBI JTUThS
O] JABJIEHHUEM.

2. IlpuBenute cxeMy 3TOr0 MEXaHHU3Ma.
3. BriBemuTe 3aBUCUMOCTD MEXKY YCUITHSMHU YTIIOM MEXAY TJIECAMU phlyara.

MaxkcumanbHOE KOJTHUYECTBO
Ne Bompoca Ha6pannoe xonmnuecTBo 0amioB
OayioB
1 0,5
2 1
3 3,5
Cymma 5

OreHka «3a4TeHO0» BBICTABIISIETCS CTYJICHTY, €CJIM CyMMa HaOpaHHbBIX 0ajlioB
Oonplne wiu paBHa 3,5

OreHka «He 3a4TEHO» - €CJIM CyMMa HaOpaHHBIX 0asioB MeHbIIIE 3,5 0aIIOB.

Bapuant Ne2
CKJIOHHOCTb CIIABOB U OTJIMBOK K 00Pa30BaHUIO XOJIOAHBIX TPEIIHH.
1. Vkaxute npuauHbl 00pa30BaHUs XOJIOAHBIX TPEIIUH, UX
OTJIMYUTEIIbHBIC TTPU3HAKH

2. Cpemnaiite 3CKu3 IMPOOBI HA CKIIOHHOCTD K XOJIOJTHBIM TPEIIIMHAM.
3. OOBsICHUTE MEXaHU3M 00Pa30BaHUS XOJIOIHBIX TPEIIHH.
4. HazoBuTe Mephl IPeIOTBPAIICHUS ITUX J1e(HEKTOB.
MakcumanbHO€E KOJIMYECTBO
Neo Bompoca Ha6pannoe xonmuecTBo 0amioB
OamioB
1 0,5
2 0,5
3 2,5
4 1,5
Cymma 3)
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OreHKa «3a4TEHO0» BBICTABIISIETCS CTYJEHTY, €CJIM CyMMa HaOpaHHBIX 0alIoB
OoJibllie UK paBHa 3,5
O1ieHKa «HE 3a4TEHOY - €CJIM CyMMa HaOpaHHBIX OAJIJTIOB MeHbIIe 3,5 0ayioB

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» BBICTABIISIETCS CTYICHTY, €CJIM IPABWJIbHBIE OTBETHI JaHbl HA 2 U
0osee BorpocoB; O1eHKa «HE 3aY4TEHO» - Ha 1 1 MEHee BOIIPOCOB.

Bapuanr Ne2 Vikaxute O0COOCHHOCTH CIEAYIOUIUX BHUAOB O0OOpYyIOBaHUS IS
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 MakcUMadbHOE YCUIIME MPUKAMA 3aTOTOBKHU K TATPOHY
TOKapHOTO CTaHKA, Pa3BUBAEMOE TOKAPEM C MTOMOUIBIO TUHOJIH.
JlaHo: ycuiine, pa3BUBAEMOE PYKOW TOKaps PaBHO 25Krc; TUAMETP MaXOBHUKA TUHOIN
paBeH 300MM, cpenHUiA TuaMeTp pe3bObl BUHTA MMHOJM paBeH 30MM, m1ar BUHTA
paBeH SMM.
OTBeT Ha BONPOC JOJHKEH BKIIIOUATh B CEOs:

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

OreHKa «3aU4TEHO» BBICTABIISIETCS CTYIEHTY, €ClIi CyMMa HaOpaHHbIX
0aJIOB paBHA WJIU MPEBBIIIAET 3;

26




OHCHKa «HE 3a4YTCHO», €CJIM CyMMa Ha6paHHI>IX 0aJIJI0B MCHBIIIC 3,

Bapuant Ne2 Vkaxure ciocoObl NOTYyYEHUs] 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 0AJIIOB
paBHA WIX NPEBBIIIACT 3;
O1ieHKa «HE 3a4TE€HOY, €CITU CyMMa HaOpaHHbIX 0ajIoB MEHbIIIE 3;

IIpuMmepsl BapuanToB 3aganni 1 KPNe8

Bapuant Nel

1. CdhopmynupyiiTe CyIIHOCTh TOPOUIKOBON METALTyprHH.

2. YKaxuTe pa3HOBUIHOCTH METANIOKEPAMUYECKHX MATEPUAIIOB

3. Ilepeuncnure onepanuu npoiecca U3roToBICHHE METAUNIOKEPAMUYECKHUX
W3CIINH.

OreHKa «3a4TEHO0» BBICTABJISETCS CTYJCHTY, TPaBUILHO OTBETUBIIEMY

Ha 2 1 00Jiee BOMPOCOB.

OreHka «He 3a4TEHOY» CTYACHTY, TPaBUILHO OTBETUBIIEMY MEHEE YeM Ha 2
BOTIpOCA.

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

OreHKa «3a4TEHOY BBICTABJISAETCS CTYACHTY, TIPABUIHLHO OTBETUBIIIEMY

Ha 2 u 60J1ee BOIPOCOB.

Or11eHKa «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 NPOMEKYTOUHOM aTTECTALIMN: IK3AMEH.

[IpomexxyTouHast arTecTanus NPOBOAUTCA B (opMe cobeceoBaHUS 110
BBITIOJTHCHHBIM PacYETHO-TPaPUIECKUM W KOHTPOJIBHBIM paboTam. OHa nMeeT
IIEJIbI0 BBIIBUTh YPOBEHb OCTATOYHBIX 3HAHUW IO BBINOJHEHHBIM paboTaM U

3aKpEIUTh €ro.

[TonoxxutenbHasi OIEHKA BBICTABJISETCA, €CIM CTYJICHT BBIMIOJIHUI BCE
pacuétHo- Tpaduyeckre pabOTBl U KOHTPOJIbHBIE PpabOThI W TOKa3ajd MpHu

CO6eCeI[0BaHI/II/I XOpomre OCTATOYHBIC 3HAHHUA 110 COACPKAHNIO 3THUX pa60T.
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