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1 IlepedyeHb NMIAaHHPYEMBIX Pe3y/JIbTAaTOB O0YyYE€HHS N0 AHUCHHUIUIMHE "T'paBUTAIHOHHEIE
npoumecchl 000rameHHs", COOTHECEHHBIX C IJIAaHHPYEMBIMH pe3yJbTaTaMH OCBOEHHS
00pa3oBaTe/IbHOM MPOrPaMMBbI

OcBoeHMe OUCHUIIIMHEL HAlIpaBIeHo Ha GopMUpOBaHUE:

obmenpodeccuoHanbHLIX KOMIETeHINH]:

OIIK-7 - ymMeHHeM IOJIb30BaThCS KOMIBIOTEPOM KaK CpPeNCTBOM yIpaBieHUs u oO6paboTku

“HGOPMAIMOHHLIX MaCCHUBOB

npodeCcCruOHaNbHBIX KOMIETEHITNH:

ITK-12 - TOTOBHOCTBHIO ONEPATHBHO YCTPAHATH HAPYIUIEHUS NMPOM3BOACTBEHHEIX IIPOLIECCOB, BECTH

NEePBUYHHEIN y4YeT BBIMOJIHSIEMHIX Pab0T, aHANIM3UPOBATh ONEPATHBHBIE M TEKYIIHWe IIO0Ka3aTeNn

ITPOM3BOMICTBA, 00OCHOBEIBATH IPEIJIOKEHUS II0 COBEPIIEHCTBOBAHMIO OPTaHU3aI[UY TPOU3BOACTBA

[TK-16 - TOTOBHOCTBLIO BHIIOJHATH 3KCIEPUMeEHTalbHbEe U JlabopaTOpHEIE MCCIeNOBaHUL,

MHTEPIPETUPOBAThH IIOJIyUeHHbIe Pe3yNbTaTH, COCTABIATh U 3alUINATH OTUETHI

npodeCcCuoHaNbHO-CIIeINATN3UPOBAHHBIX KOMIIETEHITUH:

[ICK-6.1 - cmocoOHOCTHI0O aHAU3UPOBATH I'OPHO-TE€0JIOTUYECKYI0 MHGOPMAIUI0 O CBOWCTBAX U

XapaKTepUCTUKaX MUHEPAIbHOTO CHIPhS U BMEIIAoINX II0POL,

IICK-6.5 - TOTOBHOCTbI0O IPHUMEHSIThH COBpEeMEeHHbIe HHPOPMAIUOHHBIE TEXHOJIOTHUH,

aBTOMAaTHU3UPOBAHHEIE CUCTEMBI IIPOEKTUPOBAHUS 00OTaTUTENILHEIX IIPOM3BOMCTB

Pe3ynbTaThl O0Yy4YeHHS IO AUCHUIIINHE ONPENEeISIOTCS HHIMKATOPaMH TOCTHXKEHHUS
KOMIeTeHI UM
HugukaTop(bI) JOCTHKEHHUSI:

o6ramaeT CI0COGHOCTBIO ONIEPATUBHO YCTPAHSATH HAPYUIEHUS IPOU3BONCTBEHHEIX IIPOIECCOB, BECTH
TIePBUYHEIN Y4YET BEIOIHSIEMEIX PaboT, aHAIM3UPOBATh ONEPATUBHLIE U TEKYIIHE TI0Ka3aTe/ Il ITPOU3BOMICTBA,
000CHOBLIBATh INPEMAJIOKEHUS IO COBEPIIEHCTBOBAHWIO OPraHM3auuu o0OramleHus T'PaBUTALUOHHBIMHU
MeTOIaMH.

croco6eH BBIMOTHATL SKCIePUMEHTaJIbHbIE U J1ab0paTOPHBEIE MCCIENOBAaHUS, UHTEPIPETUPOBAThH
IIOJTyYeHHEIE Pe3y/IbTaThl, COCTABMATh U 3aIUIIATH OTYET.

obrnagmaeT CIOCOOHOCTHIO aHaIM3UPOBATh OPHO-TEOJIOTHYECKYI0 MHGOpMAIHI0 O CBOMCTBAX U
XapaKTepUCTHKaX MHUHEpaNbHOTO CHIPbS ¥ BMEUAOIUX II0POL.

o6mamaeT CHOOCOGHOCTHI0O NPUMEHSTb COBPeMeHHHe UHDOPMAIMOHHEE TEXHOJIOTHH,
aBTOMATH3UPOBAHHEIE CUCTEMHBI IIPOEKTHUPOBAHUSA O00OTATHTENILHEIX ITPOM3BOCTB.

yMeeT I0JIb30BaThCS KOMIBIOTEPOM KaK CPEACTBOM yIpaBieHus u 00paboTKu MHGOPMAIUOHHBIX
MaCCHUBOB, CIIOCOO€EH K YIIPaBIEHUIO TPOLECCAMYU OPTaHU3a[MOHHON IIOATOTOBKY IIPOU3BOACTBA METOAMU

- KOMIIBIOTEPHOT'0 MOMEIUPOBAHUS TEXHOJIOTHYECKUX IIPOIECCOB 00OTAIleHUs TPaBUTALMOHHBIMU
MeTomaMu IIpu

- IepexofiaX Ha HOBHI BUMI 000PYyIOBaHUS, HOBEIE BUL IPONYKLIUY UMM U3MEHEHUU CEIPbeBOM 0as3Hl.
Pe3ynbTaThl 00yYEHHUS IO TUCHHIUIHHE:

3HaTh ONepaTUBHEIE U TEKYIIWe NO0Ka3aTeNlN IPaBUTAIMOHHEIX IIPOIECCOB, TEOPETHYECKKE OCHOBHI
paspeneHus MO MIIOTHOCTH, ONEHKY 3()(eKTHBHOCTH pabOTH TPaBUTAIMOHHEIX alllapaToB, o0oTalleHue
OTCafKOW M B TSAXKEJIBIX Cpefax, B 0€3HANIOPHOM IOTOKE BOJHI, TEKYIIEW II0 HAKJIOHHOH HJIOCKOCTH, B
BOCXO[SIIIUX IIOTOKAX BOMEI, B KPUBOJIMHENHEIX IIOTOKAX U IEHTPOOEIKHOM II0JIE;

3HaTh METOOVKY BHIIOJHEHUS 9KCIEPUMEHTANIbHEIX U J1a00PaTOPHLIX NCCIIeJOBAaHUY;

3HaTh METOIHL ONpeNeNieHus U aHanu3a GU3nyecKuX CBONCTB MUHEPAJILHOTO CHIPhS U BMEIIAIOIUX
IIOpOJ , BIUSIOMINX Ha 060raTUMOCTh MUHEPaTbHEIX KOMILIIEKCOB;

3HaTh COBpeMeHHHe HHDOPMAIUOHHEE TEXHOJOTUM ¥ aBTOMaTU3UpPOBaHHbIE CHCTEME
IIPOEKTUPOBAHUST 000T@TUTENIbHEIX ITPOM3BOLICTB;

3HaTh METOAH KOMIIBIOTEPHOTO MOZENMPOBAHUS TEXHOJIOTHYECKHUX IIPOIECCOB 00OTaIlleHHUs
TPaBUTALMOHHEIMYA METOJaM¥ IIPY IIE€PEX0ofax Ha HOBHU BUA 000DPYMOBAHUS, HOBEIA BU[ MPONYKLUUU UIIA
W3MEHEHUU CHIPhEBOM 0a3kl;

yMeTb ONpPefessaTh U PACCUUTHIBATH ONEPATUBHEIE U TEKYIUIWe MOKa3aTelIu T'DAaBUTALMOHHEIX
IIPOLIECCOB, TEOPETUYEeCKHEe OCHOBHI Pa3fejieHus II0 IJIOTHOCTH, OLeHKY 3(pbeKTUBHOCTU pPabOTH
TrpaBUTAIMOHHLIX alllapaToB, oboralleHue OTCAAKOM U B TAXKeJHIX cpefaX, B 6e3HAIOPHOM IIOTOKE BOZHL,
TeKyllleil 10 HAKJIOHHOW IJIOCKOCTH, B BOCXOOAIIUX IIOTOKAX BOAH, B KPUBOJNHUHENHEIX IIOTOKaX U
IeHTPOOEKHOM I107I€; BECTH IIEPBUYHEIM yYET BHIIOIHIEMBIX PA6OT 110 IPaBUTAIIMOHHEIM IIPOLIECCAM;

yMeTb COCTABJISATh ¥ 3aLIUIIATH OTUETH IT0 KCIIEPUMEHTAIBHBIM U Ta60PaTOPHEIM UCCIIENOBAHUSIM;

yMeTb BEIOMPATh TEXHOJIOTMYU I'DABUTALMOHHOTO 00OTalleHnuss Ha OCHOBE CBOMCTB U XapaKTEPUCTUK
MUHEPAaNIbHOTO CHIPbS U BMEIIAIOMIUX II0POT;

yMeTb BHIOMpPATh MPOOIEeMHO Opue 1e TPOIYKTHL 7SI CO3MaHus 0a3 JaHHBIX,
pacuera IpoIieccoB ¥ TEXHOIOTHH rPaBUT
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yMeTh YIpaBIsSTh MPOIECCaM¥ OPraHHU3ANUOHHON MOATOTOBKY IIPOM3BOLCTBA, UCIONB3YST METOIE
KOMIIBIOTEPHOI'0 MOMIe/IMPOBAHMUS TEXHOIOTHYECKUX IIPOIIECCOB 000TalleH s IPaBUTALMOHHEIME METOIAMHU;

BJIAMIeTh TOTOBHOCTHIO OMEPATHBHO YCTPAHATh HAPYIIEHHUS IPAaBUTALMOHHHIX IIPOIIECCOB 000TaleHHS.

BJIAMIeTh CIIOCOOHOCTBIO aHAIM3UPOBATh U MHTEPIPETUPOBATh MOYYEHHEE Pe3yIbTaTHL.

BJIA[IeTh CIIOCOOHOCTHIO BHIOMPATh IPOIECCH U allapaThl B 3aBUCUMOCTH OT HU3UYECKUX CBOHCTB
MHUHEPANIbHOTO CHIPhS ¥ BMEIIAIOUINX TTOPO,.

BIafgeTh TOTOBHOCTHI0 NPHUMEHSATh COBpPeMeHHEBIe HHOOPMAIMOHHEIE TEXHOJNOTHH W
CIeNHaNn3MPOBaHHEE IPOrPAMMHEIE KOMIIJIEKCEL [IJIsI IIOCTPOEHMS KPHUBHIX 000raTUMOCTH M ONTHMHU3AIUN
IPOIIECCOB TPABUTALIMOHHOTO 00OTAIEHUST KaMEHHEBIX yTIIeH.

BJIaleTh METOJaMH KOMIIbIOTEPHOI'0 MOMEIHPOBAHKSA TEXHOIOTHYECKHMX IIPOLECCOB 00OTalIeHUS
rPaBUTAIMOHHBIMU METONAMH.

2 MecTo gucuuIiUIMHbI "I'paBHTAlHOHHBIE TpoIlecchl oboramenuss" B cTpykrype OIIOII
crnenuaauTeTa

7 0CBOEHUST MUCUHUIIIMHE HEOOXOJUMEl 3HAHUS YMEHUS, HAaBRIKK ¥ (MJTH) OMBIT MPOodeCcCHoHanbHON
OesiTeNIbHOCTH, TOJIyUeHHBle B paMKaX H3yUeHHUs CIeOyIOMMuX OucHuliauH: ['eonmorus, MHdopmaTuKa,
KomnbpioTepHas rpadpuka, MaremaTtuka, ®usuka, OCHOBE oborameHus U mepepabOTKH IOJEe3HHIX
HMCKOTaeMbX, I[I0roTOBUTENIbHEIE MPOIECCH oboraieHus (mpobieHue, TPOXOUYeHHEe, HU3MeNTbYeHUe),
ITogroTOBUTENBHEIE IPOIECCH O0OTaIleHus (KTacCU(pUKaIWs).

Iucnunnuua BxoguT B brnok 1 «Jucuunnuasl (Mmomynu)» OITOII. Ilens AUCHUNIUHEL - TIOTy4YeHUE
00y4JalomUMUCS 3HAaHUHN, YMEHUHN, HAaBLIKOB ¥ (MIJTM) OTBITA TPOGECCHOHANbHON OesITeTbHOCTH, He0OXOMMMBIX
st bopMUPOBaHUS KOMITETEHIINH, YKa3aHHEIX B TyHKTE 1.

3 00beM TUCHHUIUTHHBLI "['paBUTAIlMOHHBIE MPOIECCHI 00OTralleHus1" B 3aUYeTHBIX eTHHHUIIAX C
yKa3aHHEM KOJHYeCTBa aKaJeMHUYEeCKHX 4YacCOB, BBIIEJI€HHBIX Ha KOHTAKTHYI0 padoTy
00yJawIuxcs C mpemogaBateeM (M0 BHAaM 3aHATHH) M HAa CaMOCTOSATE/IbHYI0 padoTy
00yJaIouuxcsa

O6miast TPyIOEMKOCTh OUCIUIIIUHE "[paBUTAllMOHHEIE MPOIECCH oborameHus" COCTaBNsIeT 6
3a4yeTHHIX efguHUI, 216 dacos.

KonuyecTBO 94acoB
(010] 30 03®

®opma 00y4eHUs

Kypc 4/Cemectp 7
Bcero gacos 216 216

KoHTaKkTHas padoTa 00yJalouIuxcsi ¢ mpemnogaparesieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

Aynuropras paboTa
Jlekyuu 34 6
JlabopamopHble 3aHamus 34 6
IIpakmuyecKue 3aHsmus

BueaynutopHas pa6oTa

HHousudyaavHas paboma ¢ npenodasamesnem:
Kypcoeoe npoexmupogaHue

KoHcyabmauus u uHble 8udvl yuebHol OesmeabHoCMU
CamMocTosiTeIbHasi padoTa 112 195
®opmMa MPOMEKYTOYHOH aTTeCTAHH 9K3aMeH /36[sx3ameH /9

4 CopepXaHHe OHCHHOIHHLI "I'paBHTAaIHOHHBIE TMpPOIeCCHl oOorameHus",
CTPYKTYPHPOBaHHOE IO pa3feaM (TeMaM)

4.1. JIeKIHOHHBIC 3aHATHA

Pazgen mucCHuNnuHL, TEMHI JIEKINU U UX COAepxKaHue TpymoeMKOCTh B 4acax

0o 30 030
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BBegenue.

Jleknmusa 1.3amauu U comepkaHue Kypca. CBOWCTBa MUHEPAIbHBIX 3€peH.
Cpernel, ucnonb3yeMble B T'PaBUTALUOHHHEX Ipoleccax. O6mas
XapakTepUCTHKa, Kilaccuukaius ¥ o01acTb IPUMEHEHUS METOMOB.

Jlexnusi 2. CempuMeHTallUOHHHYN aHanui. PacnpeneneHue 3epeH IO
KPYOHOCTH B alllaparax THUAPaBIMYECKON KiIacCUPHUKALUU.
Knaccudukanus ammapaTos.

Jlekuust 3. KnaccudukaTopsl TpaBUTAIUOHHEE C MeXaHHYECKOH
pa3rpy3koil meckoB. OfHO- ¥ MHOTOKaMepHHE KIacCUPUKATOPH C
TUAPAaBNIMYECKOW pas3rpy3kKoil ocapka. VX KOHCTPYKUUS, NMPUHIUI
OEeNCTBUS U perynupoBaHue. TeXHOIOTNYeCKUl pacyeT KinacCuUKaTOpOB.
Knaccuduxraims B moje OedCTBUS LHeHTPOOEKHHIX CHI. MCIoab30BaHue
IIEHTPOOEKHOTO TOJIS /IS MHTeHCU(DUKAIMY pa3fe/IeHusI TOHKUX 3ePeH.
T'uOpOLUKIOHE, UX KOHCTPYKLKS U PETyIHpoBaHue. [[BUKeHNe IYJIbIIL B
rugpouuknone. OCHOBHEIE 3aBHCHMOCTH HOJIs BHOOpa M pacueTa
rugpouuknoHe. OcafuTeNbHEE IeHTPUGDYTH, NPHUHUUI OEeUCTBUSA.
[TpumeHeHue KnaccudurkaTopoB Ha OP. OCHOBHBIE CXEMBI KaCCUGUKAIUY.

TeopeTHueckue OCHOBBI pa3e/IeHUs N0 IVIOTHOCTH.
Jleknmuss 4. ®paknuoHHHN aHanu3. 'paduyeckas MHTEPIpPETALUS
pe3ynbTaToB GPaKIMOHHOTO aHalu3a

Jleknusa 5. PacueT ¥ IMOCTPOEHHME KPUBEIX 000TaTUMOCTH, UX aHANIU3 U
KCIIOIb30BaHue. MeTOIE! OleHKK 060TaTUMOCTH. [TpaBUI0 MaKCHMaTbHOTO
BEHIXOJa CYMMapHOTO KOHIIeHTpaTa (Teopema PeiiHrappra). BriGop
ONTHMAaJbHEIX IJIOTHOCTEHN pa3fesieHus. PacyeT TeopeTuyeckoro 6agaHca
TIPOAYKTOB 000TAIEHNUS.

OneHka 3pPeKTHBHOCTH PadOTHI rPaBUTAIHOHHBIX aNNlapaToB.
Jlexnusi 6 . MeTonn pacueTa HOPDMaTHUBOB AJII KOHTPOJS IOTEPh U
3acopenuii. ITocTpoeHre KPUBLIX pa3fereHus Tpomiia.

Jlekuusi 7. paduueckoe U aHaNUTHUECKOE ONpedeleHUe BETUYUHEI
CpefiHero BepOSTHOTO OTKJIOHEHUS U MOTPEITHOCTY Pa3feeHus.

OoOoramreHue B TsikKeJbIX Cpeaax.

Jlekuus 8. Tskesbe XUIKOCTH. YCTAHOBKHY [IJIsT 000TalIeHUS B TSXKEJBIX
XKHUOKOCTSX. PereHepaunus XHOKOCTed. MuHepalbHHE CYCIEH3HUH.
VTaxenuTenu OIS TPUTOTOBIEHHS CYCIEeH3H#, HX CBOMWCTBA.
Peonoruyeckue CBOHCTBA CYCIEH3UH. MeTOOEl MX H3MepeHus. KpymHOCTh
MHHEpalIbHHX 3€peH, pa3feNsieMHX B CYCIeH3USIX, B IIOJIe NeHCTBUS
TPAaBUTALIMOHHHIX U I[€HTPOOEXKHHIX CHJI. YCTONYHMBOCTHL CYCIIEH3UH.
MeTo[E! YIy4IleH!us PeoIOTHYeCKUX CBOMCTE ¥ MOBHIIIEHHE YCTOMUYUBOCTH
CyClmeH3ud. PacueT KONMHYECTBA YTAXKEIUTENsS [OJI MPUTOTOBIEHUS
CyCIIeH3UH 3aJaHHOTO 06beMa U MIOTHOCTH. AMIapaTsl Oy 00oralieHus
KPYIIHHIX KJIAaCCOB YIJIed B TSAXKEJHX CyCIeH3usX. KonecHble, KOHYCHEIE,
GapabaHHbEIe cemapaToOphl. YCTAaHOBKY [ 00OTAIEHUST MENKUX KITacCOB
yrineil B CcycleH3usX. PereHepanus CyclOeH3uid. BcmomoraTennHoe
000pymoBaHUE B CXeMax pereHepaluu.

OTcagka.

Jleknusa 9. TeopeTuyeckue OCHOBH. ['MIIOTE3Bl U CTOXAaCTUUECKUH
XapakTep Tpoliecca oTcagku. EcTecTBeHHAs IOCTENb, €€ pa3pHXJIEHUE B
mpollecce mynbcaluit. Pacmpenenenue 3epeH IO BHEICOTE IMOCTEIH.
HcKyccTBeHHas MOCTENb, UCIIONb3yeMble MaTepHaskl. MeTOIbl U3MEPEHUS
Pa3pBIXTIEHHOCTH TTOCTENHU. LIMKITBl OTCaKH.

Jleknus 10. O6mas XapakTepUCTHKA YU KjaacCubUKAILXSI OTCAgOYHBIX
MamuH. BecnopmHeBrie OM. OneMeHTH KOHCTPYKLHH: pelleTa,
pasrpy304YHble YCTPOHCTBA, BO3AYIIHEE OTHENIEHUS, IPOTOYHEE YacCTH,
obrekarenu. KOHCTDYKIUM ¥ NPUHUUNE HeHCTBUS IYyIHCATOPOB.
IOuadparmoBeie OM. TeXHOIOTHHM OTCafKH.
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ObOorameHde B 0e3HANOPHOM NOTOKe BOALI, TEKyIleH IO
HaKJIOHHOM IUIOCKOCTH.

Jleknusi 11. PacnpepneneHne CKOPOCTeH IO BEICOTE MOTOKa. [[BUXKeHUE
3epeH B 0e3HANOPHOM IOTOKe. B3BemruBaiias CI0COOHOCTb MOTOKOB
MIntoo3s. IIno3b rny60KOTO0 ¥ MENKOTO HamoNHeHus. XapakTep
KOHIIEHTpAllUX 3epeH Mexnay Tpadaperamu. YcTpoiicTBo TpadapeTos.
ABTOMaTHYECKHUH CIIONIOCK ILITI030B. JIEHTOUHBIE HITI03E BuOpaluoHHbIe
KOHIIEHTPATOPH. PerynupoBka mpollecca oboraiienusi. TeXHOTOTUUECKUN
pacyeT anmnapaToB

Jleknusi 12. CyxuBamwuuecs xkenoba U KOHYCHble KOHIIEHTPATOPHI.
TeopeTuuyeckrue OCHOBH Dpa3[eleHUsT U NPUHLOUIN OeHCTBUL.
CoTpsicaTenbHble KOHIEHTPAUMOHHEE CTONB. KOHCTPYKIUS meK. TUIb
HapubmeHun. YTbl HakJIOHa geKu. PerynupoBKa mpotiecca. AmnmapaThl €
opOUTATbHBIM OBUXKEHUEM JeKU.

OoOoraileHHe B BOCXOISIIHX MMOTOKaX BOIHI.
Jlekuua 13. TeopeTudyeckKue OCHOBH U NPUHIHUN HOEUCTBUI
KPYTOHAKIIOHHEIX CEmapaTopoB. TeXHOJIOTHS 00OTaIleHus.

OOoraiieHue B KPpUBOJIMHEHHBIX IOTOKAX U IEHTPOOEKHOM I0JIe.
Jleknusi 14. BHHTOBBIE cemapaTOpH U IITIO3EL. TeopeTudeCcKrue OCHOBEL
IpoIlecca W MPUHIMI OeWCTBUS anmapaToB. OCOOEHHOCTH YCTPOMCTBA.
DaKTOPH, BIUSIONINE Ha PaboTy. Pa3rpy304yHbe yCTPORCTBA CEMapaToOpoB
¥ MmI030B. TexHomorus oborameHus. IIIHEeKOBEIE CemapaTOPH.
TeopeTuueckue OCHOBHl YTSIKeJ€HUS CPelbl B KPUBOJIUHENHEIX ITOTOKAX.
OcCHOBHBEIE KOHCTPYKIIUY U IPUHLKII NENCTBUS, PETyIHPOBaHUE.

IIpomsbIBKa.
Jexkmusa 15. O0mas XapakKTePUCTHUKA POCCHIEH W TIUHUCTHX DPYL.
Knaccudukamms pyq 0 IpOMBIBUCTOCTH. IIDOMEIBOYHEIE MAIIUHEL

ITHeBMaTHYECKOe oOoraiieHue.
Jdeknmusi 16. OGorameHue B a3pOCYCIEH3UAX. YTAXKENUTENHN U UX
ynaBnuBaHue. KOHCTPYKIUY a3pOCyCIIeH3MOHHbIX CellapaTopoB.

Jleknua 17. [THeBMaTuuyecKas oTcanka. KorcTpykiuu MaunH. OCHOBHEIE
rapaMeTphl ¥ peryiIupoBanue npolecca. IlHeBMaTrYecKas KOHIEHTpalusl.
KonCcTpyKIuu nHeBMaTHYECKUX cellapaTopoB. OCHOBHEIE IapaMeTpPHl U
perynupoBaHue IpoLecca.

Htoro

34

4.2, JIabopaTopHbIe 3aHATHSA

HaumMeHoBaHMe paGoTEI

TpymoeMKOCTh B Yacax

0o 30 030
Pemenue 3agad. 2
JlabopamopHas paboma Ne 1. OmpepeneHne OTHOCUTEILHEIX TIIOTHOCTEH | 4 1
KUIOKOCTEH.
JlabopamopHas paboma Ne 2. OmpeneneHne OTHOCUTEIbHHX MIOTHOCTEH | 4 1
TTOPOIIKO0OPAa3HEIX TBEPHAIX BEIIECTB.
JlabopamopHaa paboma Ne 3. OmpepnejieHue TrpaHyIOMeTPUYECKOH | 4 2
XapaKTepPUCTUKH TOHKOTO MaTepuaa.
JlabopamopHas paboma Ne 4. OboramieHrue Ha KOHIIEHTPAIIMOHHOM CTOJIE. 4
JlabopamopHas paboma Ne 5. OGoralieHue Ha BAHTOBOM CeIlapaTope. 4
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JlabopamopHas paboma Ne 6. O6oramuieHue Ha quadparMoBOi OTCAmoOYHOH | 4
MalvHe.

JlabopamopHas paboma Ne 7. Knaccubukaius TOHKOU3IMEIbYEHHOTO | 4 2
MaTepuaia B TUIPOIUKIIOHE.

Pemenne 3amay. 3ammTa 1a60paTOPHEIX PadoT. 4

HTtoro 34 6

4.3 CamocTosiTeIbHasA pa60’ra CTYOdEeHTa U llepevYeHb y‘-[eﬁHO-MeTOI[H‘-IeCKOl"O o0ecreYeHusS
IsA CaMOCTOSITe IbHOU paﬁOTLI Oﬁy‘IaIOIJ.IHXCH 10 THCIIAIIVINHEe

Bup CPC TpymoeMKOCTh B Yacax
0 30 030

YTeHue nuTepaTyphl, KaTaJloTOB, CIpPaBOYHMKOB, paboTa B ceTsax | 12 20

HHTepHeTa.

BrimonHeHNE KypcoBOTO IIPOEKTa 44 80

IMToAaroToBKa K BEIIOTHEHMIO 1 3AITUTE JaO0PATOPHEIX PadoT 20 26

BrInonmHeHre KOHTPOIBHON PaboThl - 60

ITogroroBka K IPOMEXKYTOYHOM aTTeCTallUU 36 9

Hroro 112 195

OK3aMeH 36 9

4.4 KypcoBoe nIpoeKTHpPOBaHHE

HOensio KYpPCOBOIro IpPOEKTa ABJISIETCSA NPOTHO3MPOBAHHE TEXHOJIOTHUYECKHUX mokasareneu
IIOATOTOBUTEJIBHBIX, OCHOBHBEIX M BCIIOMOTraTEJIbHBIX onepauﬂﬁ HepBI/I‘IHOﬁ nepepaGOTKH KaMEeHHBIX yl"J'IGfI.

3ajayu KypcoBOro InpoeKTa:

1. OnpepenuTs KOIU4YECTBEHHEIN COCTAB YTOIBHOM IIUXTHI, COCTOSIIIEN U3 IBYX ILJIaCTOB.

2. PaccuuTaTth NOATOTOBUTENILHEIE OIIEPAlUY IEPBUYHOM TepepaboTKy KaMeHHBIX YIJIel.

3. [Ing nmaHupyeMou 30IbHOCTH CYMMapHOTO I'PaBUTAI[MOHHOT0 KOHI[eHTpaTa Kiacca 0,5-100 MM ¢
HCII0Ib30BaHNeEM TeopeMbl PeliHrapaTa OnpenenuTs IJIOTHOCTH pa3fesleHus U TeXHOJIOTHYeCKUe
ToKa3aTesu oforalneHus KpynHoro Kiaacca 13-100 MM B TsKebx cpefax 1 Menkoro 0,5-13 MM - B
0TCafl0YHBEIX MaIlTHaX.

4. PaccymuTaTh CXEMY I'DABUTALMOHHOTO 000TAIEHNUS.

5. CocTaBUTh IPEBAPUTEIILHEIN IPAKTHYECKUH OanaHc 06€3B0KEHHHEIX TPOAYKTOB 000T Al NS,

5 ®OoH[ OIEHOYHBIX CPEACTB [IJisl MPOBENeHUs MPOMEKYTOYHOH aTTeCTAllHH 00yJaIOIIHXCsI
no pucuunauge "I'paBUTanHOHHBIE IPOLECCHI 00OrameHus"

5.1. ITacmopT (poHIA OIEHOYHBIX CPEICTB

®opmbl TeKymero[KomMnereHInuH,(IHITHKATOP JOCTHAKEHHST KOMIIETEHIIHH Pe3ynbTaThl 00y4eHHsI IO THCOHIUIHHE (YPOBEHb
KOHTPOJISI dopmupyemeie B
pe3yiabTaTe
OCBOEeHHSHA

I M C I ¥ T1JT ¥ H BI
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Onpoc o
KOHTPOTbHHM
Bompocam,
[IOITOTOBKA OTYETOB
mmo KypCOBOMY
IPOEKTHPOBAHUIO,
mTabOpaTOPHHM
pa6oTam,
KOHTPOJIBHOM paborTe,
TECTHPOBaHUE

OIIK-7, IK-12, ITK-
16, IICK-6.1, IICK-
6.5

yMeeT MOJIb30BATHCS KOMIBIOTEPOM Kak|
CpefCTBOM ympaBieHus U 006paGoTKu
nHGOPMAILMOHHBIX MAaCCHUBOB, CIIOCO0EH K
VIIPaBIEHUIO MPOLECCAaMH OPTraHU3aLUOHHOM
[OATOTOBKY MPOM3BOACTBA METOAAMH
KOMIBIOTEPHOTO MOOENUPOBAHUS
TEXHOJIOTHYECKHUX MPOIECCOB 0GorameHus
TPaBUTALMOHHBIME METOJAMHU IIPU

[epexofiax Ha HOBBIHA BUL 000PYAOBAHMUS, HOBBIHA
BUJ MPOAYKLUUU WM M3MEHEHWH CHIPhEBOH
6a3b; o67amaeT CIOCOOHOCTBIO ONEPATHBHO
YCTPaHSITh HapPyLUIeHWs] TPOU3BOMCTBEHHEIX|
IpOLeCCOB, BECTH MNEPBHUHHHA YydYerT
BHIIONHSEMbX paGoT, aHAIU3UPOBATH
oIepaTUBHbBE X TeKyl[ue I[0Ka3aTelu
[IPOM3BOACTBA, 06OCHOBEIBATH [IPEMIOKEHUS 110
COBEPIIEHCTBOBAHUIO OopraHM3aluu
oforamieHusi rpaBUTALUOHHHIMH METOLAMH;
Cr0co6eH BBHIMIONIHATH 9KCIEPUMEHTANIbHEIE U
maGopaToOpHEE HCCIIeNOBaHUs,
HHTEPIPETUPOBATh MONyYEHHEIE DPEe3yIbTaThl,
COCTaBJIATh M 3AlIMIIATH OTYeT; obGjIamaer
CnoCOGHOCTBIO ONEpPAaTUBHO YCTPAHSITH
HapyLUIeHWsT TPOU3BOACTBEHHEIX MPOLECCOB,
BECTH IIePBUYHBIN yYET BHIIOIHSIEMEX paboT,
QHAIM3WPOBATh ONMEPATHBHBIE U TEKyI[Ue
[I0Ka3aTeld INPOU3BOACTBA, OOOCHOBHIBATH
[NpPENIOXEHUS] 1[0 COBEPUIEHCTBOBAHUIO
opraHu3anuu 060orauleHus IPaBUTALAOHHBIMHA
MeTomaMu; o6JiagaeT CHOCOGHOCTBHIO
aHAIM3UPOBATh TOPHO-TEOJIOTHYECKYIO|
nHGOPMALHIO 0 CBOMCTBAX U XapaKTePHCTHKAX|
MUHEDAIbHOTO CHIPbS ¥ BMEINAIOLIUX MOPOJ;
o6namaeT CcmnocoGHOCTBHIO NPUMEHSATH
COBpEMeHHbIe MH()OPMAIMOHHBIE TEXHOJIOTUH,

QBTOMATH3UPOBAHHEE CUCTEMBH
IPOEKTHPOBAHUS 060raTUTENbHBIX
[IPOM3BOACTB.

3HaATH MEeTObl KOMOBIOTEPHOT O
MORENUPOBAHUS  TEXHOJOTHYECKHUX
IIPOLIECCOB oﬁorameHHH TPaBUTALlMOHHEIMHA
MeTofaMH IpM IlepexofaX Ha HOBHII BHJ|
000PYIOBaHUSI, HOBHIY BUM MPONYKIUU HIIH
U3MEeHEHHHU ChIPbeBOH 0a3bl; OlepaTUBHEIE U
TeKyllue II0Ka3aTelM TIPaBUTALMOHHBIX
IpPOIIECCOB, TEOPETHYECKHE OCHOBEH
pasfeleHus IO IJIOTHOCTH, OLEHKY
3¢ dekTHBHOCTH paGOTH TpPaBUTALUOHHBLX
anmapaToB, oforameHHe OTCafKO# U B
TSIKEJIBIX Cpefax, B 6e3HAMOPHOM MOTOKE
BOMEI, TEKyIIeil 10 HAaKJIOHHOM IJIOCKOCTH, B
BOCXOMSIUX TNOTOKAax BOJH, B
KpI/IBOJ'II/IHeI;IHI:IX IIOTOKaX " IIeHTpOﬁe)KHOM
monTe; METORMKH BHIONHEHHUS
9KCIePUMEHTaNbHEX H 71abopaTOpHBIX
UCCIeNOBaHUN; METONB ONpPefeNleHUus H
aHanmM3a GU3NIECKUX CBOUCTB MUHEPATILHOTO
CHIPBS ¥ BMEIIAIOIIUX [OPO, , BIUAIOMUX Hal
000raTHMOCTh MHHEPAJIbHBIX KOMIITIEKCOB;
o6namaeT CnOCOOHOCTBIO INPUMEHSTH
COBpEeMEeHHEE HHGOPMALMOHHEE
TEXHOJIOTHMH, aBTOMATU3UPOBAHHEIE CUCTEMEI|
IPOEKTUPOBAHUS oforaTuTeNbHBIX
[IPOM3BOACTB.

YMeTr ymnpaBasTh IIpolleccaMu
OpraHM3alMOHHOH HOATOTOBKH
IIPOU3BOACTBA, HUCIONB3ysd METONEBI
KOMIBIOTEPHOTO0 MOJEIMPOBAHUS
TEXHOJIOTMYECKHUX IIPOLIECCOB O0OOTalIeHUs
IPABUTAIMOHHBIMUA METOfaMH; ONPENeNaTh
PaCCYUTHBATh ONEpPATHBHEIE U TEKYIIHe
[I0Ka3aTeNll TPaBUTALMOHHHIX IIPOLECCOB,
TeOpeTHYeCKHe OCHOBHl DPa3fie/IeHHs II0
[JIOTHOCTH, OLEHKY 930GeKTUBHOCTH
paboTE rpaBUTALMOHHHBIX allapaTos,
o0oralneHne 0TCAgKON U B TSIXKeJBIX Cpefiax,
B 6€3HAIIOPHOM IIOTOKE BOJABI, TEKyIIeH II0
HaKJIOHHOH IIJIOCKOCTH, B BOCXOHSIIUX|
IIOTOKaX BOJEI, B KpHBOHPIHefIHLIX IIOTOKaX H
LIeHTPOOEKHOM II07Ie; BECTH IePBUYHHIH yUeT|
BBIIIOJTHSA€MBIX paﬁoT 110 TPAaBUTAllMUOHHBIM]
IpoIeccaM; COCTaBIATh U 3aIUIATh OTYETH]
10 3KCIIEPUMEHTA/IbHBEIM U naﬁopaToprlM
uCCIefOBaHUAM; YMeThb BHOUDPATH
TEXHOJIOTHM I'PABHTAIMOHHOTO 00OTalleHus
Ha OCHOBe CBOWCTB M XapaKTEepPHCTHK|
MUHEPaNbHOrO CHIPbSl U BMEINAIONIUX TIOPOJ;
BEHIOMPATh NPOGIEMHO OPHEHTHPOBAHHEIE
[IporpaMMHbIe IIPOAYKTHl AT Co3paHus 6a3
DAHHBEIX, pacyeTa IIPOIECCOB U TEXHOJIOTHH
IPaBUTAIMOHHOIO 06OTaleHH s,

BrnameTh MeTOHaMH  KOMIBIOTEDPHOTO
MOOENIUuPOBAHUSA TEXHOJIOTHUYECKUuX
[IPOIIeCCOB 00OTralieHust IPaBUTALMOHHEIMU
MeTOoOgaMHK; TOTOBHOCTBIO ONEpaTUBHO
yCTpaHSTh HapyIIeHUsS TIPaBHTALMOHHBIX
IpoieccoB 00OTaI[eHUs; CIOCOGHOCTHIO
aHANM3UPOBAaTh M HHTEPIPETHUPOBATH
[OJIy4eHHble Pe3yNbTaTh; CIO0COOHOCTBHIO
EbIﬁI/IpaTb npoumeccsr U alInapaThel B
3aBHCUMOCTH OT (GU3UYECKHX CBOUCTB
MHKHEPAaJIbHOT0 ChIPbS U BMENIaloIIuX MOPOM;
FOTOBHOCTBIO IIPUMEHSTH COBPEMEHHBIE
nHGOpPMalMOHHbBE TEXHOJIOTUU U
crenuanu3upoOBaHHbIE  IIPOTPAaMMHEIE
KOMIIJIEKCH [JI IOCTPOEHHS KpPHUBBHIX|
000raTUMOCTH H ONITUMHU3AUUA IIPOLECCOB
rPaBUTALIMOHHOTO O0OTalleHus] KaMeHHBIX|

Bricokui
u U
CpemHUR

yriei.

BhICOKHH YPOBE€Hb TOCTHXKEHHHA KOMIEeTEeHIHH - KOMIIETeHLUuA C(bOpMI/IpOBaHa YaCTUYHO,
PEKOMEHOOBaHHbBIE OUEHKU: OTJIIMYHO, XOPOIIIO, 3a4YTEHO.
Cpemmﬁ YPOBE€Hb NOCTH2XKEHHsA KOMIIETEeHIHH - KOMIIETEeHIUA C(bOpMI/IpOBaHa YaCTHUYHO,
PEKOMEHJOBAHHEIE OLI€HKN: XOPOIIO, YOOBJIIETBOPUTEJILHO, 3aYTEHO.
Huskum YPOBE€Hb OJOCTH2XKEHHSsI KOMIIETEHIIHH - KOMIIETEHIUA HE Cd)OpMHpOBaHa YaCTHU4YHO,
OLIEHMBAETCA HEYNOBJIETBOPUTEJIBHO UJIA HE 3a4YTEHO.

5.2. KOHTpOJIbHBIE 3aJaHHUsI WIH HHbIe MaTepPHaJIbl
TeKymui KOHTPO/Ih YCIeBAa€MOCTH ¥ aTTeCTANMOHHBIE HCIBITAHUSA 00yYaIOIIUXCSE MOTYT OBITH
OpPraHU30BaHbI C HCHOIb30BaHueM pecypcoB YUOC KysI'TY. IlonHbIH nepedyeHb OUEHOYHBIX

MaTepHajIoB
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pacnonoxkes B JUOC KysI'TV.: https://el. kuzstu.ru/login/index.php.

TeKymuii KOHTPOJIb YCIIEBA€MOCTH M aTTECTANlHOHHBbIE HMCIOBITAHHS MOTYT NMPOBOAHUTHCS B
MUCHMEHHOH U

(um) ycTHOM, M (MIH) 9IeKTPOHHOH dopMme.

5.2.1.0neH04YHbIE CPeCTBa IPH TEKyHIeM KOHTPOJIe

TeKyuuii KOHTPO/Ib 10 TeMaM JUCHHUIUTHHBI 3aK/II0YAaeTCsl B OIIPOCe 10 KOHTPOJILHLIM BOIpPoCaM,
IPOBEpPKE 0TYETOB MO J1a00paTOPHLIM paboTaM, KOTOPhIE COCTABJISIOTCS HAa OCHOBE METOJTHYIECKHX
yKa3aHHH K 1a00paTOpHBIM padoTaM H CcOoaepxXkaT: HmeJH U 3aJadd padoThl, KpaTKHH
TEOpPeTHYECKHH MaTepHasl Mo TeMe PadoThl, METOOHUKY BBIMOTHEHHSI

3KCIEePHMEeHTa, 3aJaBaeMble HapaMeTphl padoThl, HEOOXOOZHMBI€ pacYeThl, TaOIHIIBI.
O0s13aTe/IbHBIM IMYHKTAaMH

SIBJISIOTCS aHAJIHM3 MOJTy4YEeHHBIX Pe3yJbTaTOB U BHIBOJLI 0 pabore. TeKyuuil KOHTPO/Ib TaKkKe
OCyIIECTBJISIETCA B

BHIe IPOBEPKH BHINOJTHEHUSI PaCYeTOB II0 KYPCOBOMY IIPOEKTY.

5.2.1.01eHo04YHbIEe CPEICTBA IPH TEKYIeH aTTecTalluH

Onpoc no KOHMPO/1bHbLIM 80NPOCAM:

[Tpu mpOBEOEHWM TEKYIIEeT0 KOHTPOJIA o0ydaromuMmcs OymeT MUChbMEHHO, Tu00 YCTHO 3aJaHO OBa
BOIIPOCA, Ha KOTOPhle OHU [OJIXKHEI 1aTh OTBETEL.

Hanpuwmep:

1. Hanummute Gopmyny A ompeneneHus Ko3gduireHTa paBHOIagaeMocTy mo CTOKCY.

2. Kakue BBl 3HaeTe METOMHI OL[eHKU YCTOMYMBOCTU CyCIIEH3UH?

Kputepuu oeHuBaHUS:

- 85-100 GanmoB - Ip¥ MPaBUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOMPOCA;

- 65-84 6annoB - Mpu NPaBUILHOM M IIOJIHOM OTBETE HAa OJWH M3 BOIPOCOB U IIPABUIBHOM, HO HE
TIOJIHOM OTBEeTe Ha APYTOM U3 BOIIPOCOB;

- 25-64 6aIoB - P MPABUIFHOM U HEIIOJTHOM OTBETE TOJIBKO HA OOVWH K3 BOIIPOCOB;

- 0-24 6amoB - IpY OTCYTCTBUM NIPABUJILHEIX OTBETOB HA BOIIPOCHL.
KonuuectBo 6anmos|0-24 [25-64 |65-84 [85-100
[Txana oneHNBaHUS|HEY. [YOOBII.[XOPOIIO|(0TIUYHO

ITpumepHbili nepeyeHb KOHMPO/1bHbIX 60NPOCOE: (6 coomeéemcmMeuUu ¢ Koau4yecmeom
mem/pa3denos)

Pa3gen 1. Beegenue.

Tema 1. 3agaum ¥ cojaepxkaHHe Kypca. CBOMCTBa MHHepaJIbHBIX 3epeH. Cpepnsl,
HCHO/JIb3yeMble B I'DaBHTAIIHOHHBIX mpomeccax. O0iasi XxapaKTepHCTHKA, Kilaccubukanusi u
00/71aCTh MPHMEHEHHST MEeTOI0B.

1. MeTop JIsieHKo g onpeneneHus KoaduilneHTa paBHOIagaeMOoCTH.

2. T'paduxk 3aBucumoctu y = f(Re). BriBon 06001meHHO0# HOPMYyIEl KOHEYHON CKOPOCTH HafeHus.
3. Koaddurment paBHonagaemoctu mo CTOKCY.

4. PacmpeneneHre 4acTUL] OMUHAKOBOTO pa3Mepa U Pa3HBIX IIOTHOCTEN B BOCXOMSIIIEM ITOTOKE.

Tema 2. CequMeHTAalMOHHBIN aHaMu3. PacnpenesieHne 3epeH M0 KPYNHOCTH B ammapaTrax
rugpaBiInYeckoii Kiraccupukanuu. Kinaccudukanusi anmapaTos.

1. BpeMs mOCTUXKEHUS IIapOM MaJlbIX pa3MePOB KOHEUHOM CKOPOCTH NafeHus.

2. dopMysa CKOpPOCTH Iapa B cpefe (1o Putrtunrepy).

3. CTecHeHHOe IafieHue 49acTUI] B cpefe. POpMyJIEl CKOPOCTEN CTECHEHHOI0 NafieHus no Puyapacy,
Morpo3, ®rHKeI0 U JIAIeHKO.

4. YCTONYHUBOCTD CyClIeH3uU. MeTOnE OLleHKN YCTOUUYUBOCTH.

5. Peonoruueckue cBONCTBA CycneH3ui. BsA3KomiacTuyHble U ICEBIOIIIACTUYHbIE CPEMbL.

Tema 3. KiraccupukaTopsl rpaBUTAllHOHHBIE C MEXaHHYECKOH Pa3rpy3Koi meckoB. OaHO- U
MHOTrOKaMepHbIe KIacCH(HUKATOPhI C THAPABIMYECKOH pa3rpy3Koi ocajgka. UX KOHCTPYKIHUSA,
NPHHOWUO [JEeUCTBUsS M peryiupoBaHue. TexHO/JIOrHuyecKHi pacder KIacCHMDHUKATOPOB.
Knaccudukamus B mojie JedCTBHA HeHTPOOeKHBIX CHil. Mcnoib30BaHHe HEHTPOOEKHOr0 MOJIs IJIst
uHTeHCHdUKanuu pa3ne/ieHusi TOHKUX 3epeH. [MAPOIUKIIOHEI, X KOHCTPYKIHUSI U PeryjiupoBaHue.
IBHXKeHHe NMyJIbNbl B THAPONUKIOHe. OCHOBHbIE 3aBHCHMOCTH [Jisi BbhIOOpa M pacuera
ruaponukione. OcagurenbHble HEeHTPUPYIH, NPHHOMN TeHCTBHUsL. [IpHMeHenne KIaCCH)PUKAaTOPOB
Ha O®. OcHOBHBIE CxeMbI KiTacCHuGHUKaNHH.

1. KoHCTpyKUMY CIUPabHBIX KlacCu(pUKaTOPOB.

2. BaTtapeliHble TUIPOIMKIIOHEL.
3. KOHCTpyKII# mIaMoBOTO U Heci}Hm}H )I"WM]IM’H!MMKMOWB.
1637539878
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4. CxeMBl yCT@HOBKY TUPOLUKIIOHOB.

5. CyCleH3UOHHBIY IUIPOUKKIIOH.

Pazgen 2. TeopeTHuyeckue OCHOBBI pa3/ie/leHHs N0 IJIOTHOCTH.

Tema 1. ®pakuHoHHBIN aHaau3. [paduueckasi HHTepOpeTanusi Pe3y/IbLTAaTOB (PPAKIIHOHHOT O
aHa/IM3a

1. BeiBom hopMysTEI M3BIIEYEHHUS MTOIE3HOT0 KOMIIOHEHTA B MMPOAYKT 000TalleHus.

2. BriBoz (hopMyIIHL BEIXO]a ITPOAYKTa 000TaLIeHHS.

3. IlocmemoBaTembHOCTH IPOBEEHUS (PAKIMOHHOTO aHaIK3a.

4. TTocTpoeHMe KPUBHIX BCIJILIBIINX ¥ IIOTOHYBIIUX (HPaKIUi.

5. [TocTpoeHue KpUBOU 30JIBHOCTEH 3JIeMeHTapHEIX Hpakiui.

6 OdopMmnenue pe3ynbTaToB GPaKIXOHHOT0 aHaIK3a.

TeMma 2. PacueT ¥ MOCTPOEHHE KPUBLIX 000raTUMOCTH, HX aHAIM3 U HCIO/Ib30BaHHe. MeToabl
OlleHKH 00oraTruMocTH. [IpaBH/I0 MaKCHMaJIbHOTO BHIXOJla CYMMapHOT0 KOHIleHTpaTa (TeopeMa
Peitarapara). BeiGop onTHMa/IbHBIX IUIOTHOCTEH pa3fesieHHsi. PacyeT TeopeTHYeCcKOro tajaaHca
NPOAYKTOB 000TallleHHsI.

1. MeTopbl onpenenieH s 000TaTUMOCTH.

2. Pacyet u moCTpoeHrE KPUBLIX 000TaTUMOCTH

3. [IpaBuy0 MakKCUMabHOTO BEIXOJa CyMMapHOI0o KOHIleHTpaTa (Teopema Pelinrapara).

4. Bei6op OnTHMAaNbHLIX IIJIOTHOCTEN pa3neseHus.

5. Pacuet TeopeTndeckoro 6anaHca MPOAyKTOB 00OTalleHus.

Pazgen 3. Ouenka 3¢ ¢peKTUBHOCTH padOThl TPAaBUTAIHOHHBIX allllapaToB.

Tema 1. MeToabl pac4eTa HOPMATHBOB [IJIs KOHTPOJIsSI MOTeph U 3acopenui. [locTpoenue
KPHBBIX pa3aeieHus Tpomma.

1. TTocTpoenue KpuBoi pasgenenus Tpomna. [TapaMeTpsl KPUBOU.

2. MeTom CyMMapHBEIX 3aCOpeHUU Oy omnpepesieHus 3)GeKTUBHOCTH PabOTH T'PaBUTALMOHHBIX
anmnapaTos.

Tema 2. I'paduyueckoe U aHAIUTHYECKOE ONPefie/ieHNe BeJIMYNHEI CPEIHET0 BEPOSATHOTO OTKIIOHEHUS
¥ TIOTPELTHOCTH Pa3feieHus.

1. MeTopm B3aMMHBIX 3aCOpPeHUN Onsg ompepeneHus 3G(GeKTUBHOCTU PabOTH T'pPaBUTAIMOHHBIX
arnmapaToB.

Pazgen 4. O0oraieHne B TsIXKeJIbIX Cpeaax.

Tema 1. Tsaxenbie XHIKOCTH. YCTAHOBKH [IJIsi 000ralmeHusi B TsiKeJIbIX XKHIKOCTIX.
MuHepaibHbI€ CYCHEH3HH. YTsIKeIHUTeJIH [JI1 NPUTOTOBJIEHHsI CyCIeH3HHd, MX CBOHMCTBA.
Peojiornuyeckue CBOMCTBa CyCHeH3HWi. MeToabl HX u3Mepenusi. KpymHOCTh MHHEPa/JIbHBIX 3€PeH,
pa3fensieMbIX B CyCHEH3HAX, B NOJie NeHCTBHS IPaBHTAIMOHHBIX M IEHTPOOEXKHBIX CHII.
YCTOHYHBOCTH CyCHeH3HH. MeToabl Yy/JIYYIIEHHSI PEOIOrHYeCKHX CBOHUCTB H MOBBIIIEHHE
YCTOMYHMBOCTH CyCIeH3uH. PacueT KO/JIHYECTBA YTSXKEJIHTE s [/Isi IPUTrOTOBJIEHHUS CYCIIEH3UH
3aJaHHOr0 00beMa M IIOTHOCTH. ANIIapaThl IS 000raleHusi KPYIMHBIX KJIaCCOB YIjIeH B TSXKeIbIX
cycneH3usix. KojecHble, KOHyCHbIe, DapadaHHbIe cemapaTopbl. YCTAaHOBKH [Jisi 00OramieHus
MeJIKHX KJIaCCOB yrjiei B CycneH3usix. PereHepanusi cycueH3uii. BcmomorarenbHoe 00opygoBanue
B CxeMax pereHepanuu.

1. Tsxesbie KUIKOCTH. YCTAHOBKY [AJis 000TAIIEHUS B TIKEJIBIX KUIKOCTSX.

2. Anmapatsl g1st o0orameHus KPYIHEIX KIIAaCCOB YIJIel B TAXKEJbIX CycreH3usX. KomecHble, KOHYCHEIE,
GapabaHHBIE CETTAaPATOPEL.

3. YcraHoBKY myist o6oraleHus MelKUX KJ1acCoB yTJIed B CyCIIeH3USX.

4. YTAXKeNUTEeNu AJis IPATOTOBIIEHUS CYCIIEH3UU, UX CBOUCTBA.

5. MuHepanpHBIE CyCIEH3UU. Peoornyeckre CBOUCTBa CyClIeH3Uul. MeTObl NX U3MEPEHNUS.

6. MeToqH! yIy4IleHsl Pe0JIOTUUECKUX CBOMCTB U IIOBHIIIEHNE YCTOMYNBOCTU CYyCIIEH3UM.

7. PacyeT KONMUYECTBA YTAKEIUTENIS OJI IIPUTOTOBIEHHS CYCIIEH3UH 3aJaHHOT0 00beMa U IJIOTHOCTH.

Pazpen 5. Orcagka.

Tema 1. TeopeTHuecKHe OCHOBBI. [HIIOTE3bI M CTOXaCTHYECKHH XapaKTep Impoiecca OTCagKH.
EcTecTBeHHasi IOCTEJIb, €€ pa3phixXJIeHHe B Mpolecce myibcanui. PacnpeneieHue 3epeH mo BHICOTE
noctenu. UCKycCcTBeHHasi NMOCTeIb, HCHOJIb3yeMble MaTepHaabl. MeToabl H3MEpPeHHs
pa3phIxyieHHOCTH nocTenu. IIuKIbl oTcagku.

1. TumoTe3sl ¥ CTOXaCTUUECKHM XapaKTep IMpollecca OTCagKH.

2. EcTecTBeHHAas NOCTEND, €€ Pa3pLIXjIeHre B IIPoliecce IMyJIbCaluil.

3. Pacupepenenue 3epeH 0 BEICOTE ITOCTEJIH.

4. MckycCcTBEHHAs II0CTelb, UCIOJIb3yeMEle MaTepUalkl.

TOIBI U3MEPEHUS Pa3PHIXIIEHHOCTH 1T

5. Me OCTEITN.

1637539878
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Tema 2. O0mas xapaKTepPHUCTHKA U KI1acCH(PHUKANU O0TCAaJOYHBIX MalluH. becrnopiiHeBbie
OM. JjieMeHThl KOHCTPYKHIHH: pellleTa, pa3rpy304YHbie YCTPOHCTBA, BO3AYIIHLIE OTAE/I€HHSI,
NMPOTOYHBIE YACTH, oOTekKaTenau. KOHCTPYKIHMHM M NPHHIMNOBI NEHUCTBHUSA NYJIbCAaTOPOB.
OuapparmoBsie OM. TexHOJIOTHH OTCAAKH.

1. O6mas xapaKTepuCTUKa U KIacCUGHUKAILUS 0TCaJOYHEIX MAllIiH.

2. BecopmHeBrie OM. 37eMeHTH KOHCTPYKIMU: pellleTa, pa3rpy304Hble YCTPOMCTBA, BO3NYIIHEIE
OTHEeTIEeHNs], IPOTOYHEIE YaCTH, 00TEeKaTeNH.

3. KoHCTpyKUUY ¥ IPUHUUIIE JeWCTBUS IYILCATOPOB.

4. Nuadparmosrie OM.

5. TexHONOrMY OTCANKU.

Pazpgen 6. O0oramenue B 6€3HAMOPHOM MOTOKE BOJbI, TEKYIIel 10 HAK/JIOHHOM IIOCKOCTH.

Tema 1. PacmpeneneHde CKOPOCTEH MO BLICOTE MOTOKA. [[BMXKeHHe 3epeH B 0e3HAImOpHOM
noroke. B3BemuBawmiass cnoco0HOoCTs NOTOKOB Ilnio3pl. 0361 rIy0OKOro U MEJIKOro
Hamo/JIHeHusi. XapaKTep KOHIEHTPAnuu 3epeH mMexay Tpadaperamu. YcrpoiicTrBo Tpadapetos.
ABTOMaTHYeCKHH CHOJIOCK IITI030B. JIeHTOYHBIe NUTI0O3bI BHOpamuoOHHBIE KOHIEHTPATOPHI.
PerynupoBka npounecca oOoramenusi. TexHo/IOrH4eCcKHd pacyeT anmapaTos.

1. PacmpepneneHue CKOPOCTEN 110 BEICOTE IIOTOKA.

. [IBuXeHUe 3epeH B 0€3HATIOPHOM IIOTOKE.

. B3BemuBatomas crroco6HOCTL MOTOKOB 111035,

. [Ito381 1y6OKOT0 ¥ MEJIKOTO HaIlOJTHEeHU .

. XapakTep KOHILIEHTPalUX 3epeH MeXay TpadbapeTaMu. YCTPOHCTBO TpadapeTos.
. ABTOMaTH4Y€eCKHUH CIOJIOCK IITH030B. JIEHTOYHEIE LITIO3bI

. BubparnuonHEIE KOHIIEHTPATOPEL.

. PerynupoBka mporiecca o6oraiieHus.

. TexHoymorn4YeCcKuy pacyeT anmnapaTos

Tema 2. CyXKuBalomuecs xkejx00a 1 KOHyCHble KOHIIEHTPAaTophl. TeopeTHyeCcKue OCHOBBI
pa3fe/ieHdsi ¥ NPHHIUN [eicTBUA. CoTpsicaTe/IbHbIe KOHIEHTPAMOHHBIE CTONbI. KOHCTpYKIusA
mek. Tunsl HapudIeHu. Y16l HAKJI0OHA JeKd. PerympoBka mpomecca. Anmapatsl C OpOHTaIbHBIM
IBUXKEHHEM JeKH.

1. CyxwuBatomuecst xejnoda 1 KOHYCHBEIE KOHIIEHTPATOPEL.

2. TeopeTrnuecKre OCHOBH Pa3fesieHus U MPUHLINI AEWCTBUS.

3. CoTpscaTenbHble KOHIEHTPAIIMOHHbIE CTOJIHL.

4. KoHCcTpyK1us nek. Tunsl HapudueHuil. YIibl HakJIOHa feKu. PerymupoBka mpolecca.

5. Ammapathl ¢ OpOUTATEHEIM IBUKEHUEM NEKH.

Pa3pgen 7. OGoraimieHue B BOCXOJISIIIUX MOTOKAX BOJBI.

Tema 1. TeopeTHuyeCKHe OCHOBBHI U INPHHIUN JEHCTBUS KPYTOHAK/IOHHBIX CemapaTOPOB.
TexHosorusi odorameHus.

1. TeopeTuueckue OCHOBHI ¥ IPUHIUN [NeHCTBUS KPYTOHAKIJIOHHBIX CENIapaTopOB.

2. TexHomorus 060TaNIeHNs B KDYTOHAKIOHHLIX CellapaTopax.

Pa3spgen 8. OGoramenue B KPpUBOIHHEHHBIX IIOTOKAX H NEHTPOOEXKHOM I0JIe.

Tema 1. BuHTOBEIE cenapaTopsl U NUIIO3bI. TeopeTHYecKHe OCHOBBI IPoecca U MPUHITHIT
merCcTBUA annapaToB. 0CO0eHHOCTH yCcTpocTBa. ®aKTOPHI, BIUSIONINE HAa padoTy. Pa3rpy3ouynsnie
yCTpO¥MCTBA cemapaTopoB M HUTI30B. Texnonorusi oboramenusi. [lIHeKOBBIE cemapaTopsl.
TeopeTH4YeCKHe OCHOBHI YTSIXKe/IEHHUSI CPeldbl B KDUBOITHHEHHBIX MOTOKax. OCHOBHbIE KOHCTPYKIUH
M NPUHIKN JeHCTBHS, peryjiupoBaHHue.

1. BuHTOBBEIE CemapaTOpPHEl U IINIO3Bl. TeopeTHYeCKHEe OCHOBH NpoOllecca U NPUHIUI AeHCTBUS
ammapatoB. OCOOEHHOCTH YCTPOHCTBA.

2. ®akTopHI, BIUAIOMKE HA paboTy. Pa3rpy304Hbie yCTPOUCTBA CEMIAPATOPOB U IITIO30B.

3. Texuosorus oforamenust. [IIHEKOBEIE CETaPaTOPHI.

4. TeopeTU4eCKUe OCHOBE YTAKeIEHNUS CPeNbl B KPUBOJIMHEWHEIX TIOTOKAX.

5. OCHOBHBIE KOHCTPYKIIUY U IIPUHLIUI AEUCTBUS, PETYINPOBaHUE.

Pa3pen 9. [IpoMbIBKa.

Tema 1. OOmIasi XapaKTePUCTHKA POCCHINEH U ITHHUCTHIX pya. Kinaccudukauus: pyn mo
NPOMBIBHCTOCTH. [IpOMBIBOYHBIE MallHHBI

1. O61mast xapaKTePUCTHKA POCCHITIEHN ¥ TIIMHUCTHIX PY.

2. Knaccuduxauus pyxn 1o NpOMBIBUCTOCTH.

3. [IpOMBEIBOYHEIE MALITUHEL

Pa3pgen 10. [ITneBMaTHYEeCKOe 00OrameHne.

raujeHue B a’poc

Tema 1. O6Go CIOEH3UAX. YTSAXKEIUTENNn U U
A9POCYCIIEH3UOHHEIX CEIapaTOPOB. |I |III‘ Hl ||| I||
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1. OGorameHue B a3pOCyCIEH3UIX.

2. YTIXKenuTenu u ux yliaBJIMBaHUE.

3. KoHCTpyKLIKY a3p0CyCIeH3U0HHEIX CellapaTopoB.

Tema 2. IIlHeBMaTH4YecKasi oTrcagka. KoHcTpyknuu MamuH. OCHOBHBIE MapaMeTphbl U
peryiupoBaHue nponecca. IlTHeBMaTHUYecKass KOHHIeHTpanusi. KOHCTPpYKIMM IHeBMaTHYE€CKHX
cenapaTtopoB. OCHOBHBIE IapaMeTpPbl H peryJIupoBaHHE Ipolecca.

1. [TueBMaTnyeckas oTcagka. KOHCTPyKINY MalluH.

2. OCHOBHEIE TAapaMeTPH! U PETYINPOBAHUE MIPOIIECCa.

3. [THeBMaTH4eCcKas KOHIeHTpalusi. KOHCTPyKIuY THEBMaTUUYEeCKUX CellapaTopoB.

4. OcHOBHEIE ITapaMeTPH! ¥ PeTyNIXpoBaHue Ipoliecca.

ITodeomoeka omuemoe no Kypcoeomy npoeKkmupoeaHuio

1.Tema pab6otr:: PASPABOTKA ITPOEKTA TPABUTAITMOHHOI'O OBOTAIIIEHU A

2. LUenp paboTH: pacyeT TEXHOJIOTHYECKUX IO0Ka3aTejied MOATOTOBUTEJBHBIX, OCHOBHHEIX U
BCIIOMOTATENIbHEIX OIepanuii NepBUYHONU HmepepaboTKM KaMeHHBIX yrie#d (MOXHO C IPUMeHEHUEM
BBEIUMCJIUTEILHON TEXHUKH).

3. OmucaHue X0Ma BHIIOTHEHUS PabOTHL.

1. OupepmenuTth KONUYECTBEHHEIM COCTAB yrONbHOM IIUXTH, CO[JCTOALIeN U3 ABYX IIJIacTOB. 2.
PaccuuTaTh IOATOTOBUTENIbHEIE OIEPAllUY TEPBUYHOM nepe[]paboTKY KaMeHHEIX yriiei. 3. [I1s miIaHupyeMon
30JILHOCTY CYMMapHOT'0 IPaBUTAIMOHHOI0 KOHIeHTpaTa kKiacca 0,5-100 MM ¢ UCIOIb30BAHUEM TEOPEMEL
Peitn[rapaTa onpenenuTh NIOTHOCTY pasfeleHus U TeXHOJIOTUYecKue Io[JKkasaTeny oborameHus KPyIHOro
knacca 13-100 MM B Taxensx cpe[jgax u Menkoro 0,5-13 MM - B oTcagoyHbX MamuHax. 4. CoCTaBUTH
IIpeBapUTENIbHEIN NPAaKTHUYECKui Oananc 06e3[]JBOKEHHBIX NMPOAYKTOB o0OTrameHus ¥ IIIaMoB. 5. B
COOTBETCTBUHU C 3aJaHHOW MPOU3BOOUTENHHOCTEIO (GabpUKU Iy KaXgoH omepanuy o0OoTalneHusT BHOPATh
o6opymoBanue (pas[jmen 3). 6. Mcmomb3ys mabnoHE 000pymOBaHUSA, pa3paboTaHHbIE NPU HIYYEHUHU
mucHUIUINHEE «KoMIbloTepHas rpaduKka», Oyid ODHOU ceK[Juuu Ha nucte ¢popmaTra A4 HaUEPTUTL CXEMY LIeIIU
annapaTtos B CAITP AutoCAD.

4. BEIBOMBI

IIpuMepHBIA NepeYeHb BapHAHTOB KYPCOBOr'0 MPOEKTa
HcxopnHble maHHLIE I pacyeTa: KONMNYeCTBEHHEIE XapaKTePUCTUKY I1JIaCTOB
U IIPOIIEHTHOE y4acTHe MJIaCTOB B IINXTE.

Ne BapuanTa|Ne mepBoro nnacta|[lons ydactus B muxTe|Ne BToporo mnacta|[Jons y4acTus B IIUXTe
IIePBOTO IIacTa BTOPOTO IIlacTa
1 100 10 101 90
2 100 20 101 80
3 189 70 190 30
4 100 40 101 60
5 37 80 41 20
6 37 50 41 50
7 426 30 427 70
8 428 60 429 40
9 493 50 495 50
10 67 30 68 70

Kpurepun onesuBaHus:
- 90 - 100 6a/U10B IPH NPAaBUILHOM U IOTHOM BBINO/THEHHH PacYeTOB, IPAaBHIHLHOM 000CHOBAaHHH
BBIOOpPA TEXHOJIOTHYECKOH CXeMbI Pacyera;

- 75 - 89 6asnIoB IpY PABUIBFHOM U IIOJIHOM BEHITIOJIHEHUU PAcUeToOB U He 000CHOBAHHOM BEIOOPE CXEMEI
paccuera;
- 65 - 74 6ansa Ipu NPaBUILHOM U HEIIOJTHOM BHITIOJIHEHMY PACUETOB ¥ HEMPABUIBHOM BHIOOPE CXEMEI
paccuera;
- 0 - 64 Hasta IPY HEIPABUILHOM U HEIIOJIHOM BBHIIIOJTHEHUY PACYeTOB U HENIPABUIIBHOM BEIOODE CXEMEI
pacuera
Konuuectso 6annos|0-64 |65-74 |75-89 [90-100

[IIkana oIleHUBAHUSI |HEY.|yAOBII. [xOpOIIO|oTIHYHO

OTueTsl MO JTa0OPaTOPHBLIM padoTam

OTueTH 10 naboOpPaTOPHBEIM pa I| llw HHE |Nl 0CHOBe MeTOoOMYECKHUX YKa3aHUU K
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yabopaTopHEIM paboTaM U COfepIKaT: HEeIN U 3afadyu PaboTH, KPAaTKUHM TEOPETUYECKUN MaTepua o TeMe
paboThl, METONUKY BEIIIOJIHEHUS SKCIEPUMEHTA, 3aJjaBaeMble ITapaMeTPH PaboTH, HeOOXOOUMEIE PACYETHI,
Ta6.TII/II_IbI. 00s13aTeIbHEIM IIYHKTaMHX ABJIAITCA aHaJIu3 IMOJIy4Y€HHBIX PE3YJIbTaTOB ¥ BEIBOOEI 110 pa60Te.

Mo kaxpmoil paboTe o6ydaromuecs CaMOCTOSITEBHO 0GOPMIISIIOT OTYETH B 3IEKTPOHHOM (opMaTe

(cormacHo nepeyHio mabopaTopHEIX paboT 1.4 paboyel MPOTrpaMMbl).

CopepxaHue oTueTa:

1.Tema paboTHL.

2. 3amaun paboTHL.

3. KpaTkoe onncaHue X07a BEIIOJTHEHUS PAOOTHL

4. OTBeTH Ha 3afaHus UM [IOJTyYEHHEIE PE3YIbTATEL 10 OKOHYAHUY BHITOJTHEHUS PAOOTH (B 3aBUCHMOCTH
OT 3ajlay, TOCTABJIEHHEBIX B II. 2).

5. BEIBOOHL

O W N -

O W N -

N =

OO Ul WN - o U B~ W

O WN -

~N O

KoHTpo/ILHBIE BONPOCKHI K 3alUTe ITAa00paTOPHBIX PadoT:
JIabopaTopHasi pa6ora Nel

. TIpogykTh! oOoraleHus?

. BeiBog opMyIIEI 71T OIpEefeNieHrs BRIXOMa MTPOAYKTa 000TalleHus?

. BriBog opMyIIEl IJi OIpefiesieHusl COepKaHus 10JIe3HOr0 KOMIIOHEHTa?
. BriBop popMyIIEl [JI OIIpefe/ieHusl U3BIeUeHNS [10JIe3HOI0 KOMIIOHEHTa?
. MeTonvKa npoBefieHus GPaKIHOHHOTO aHaIu3a?

JlabopaTopHasi padoTta Ne2

. Iopsmok 3amonHeHusT TabauIlkl GPaKIMOHHOTO aHaIKU3a?
. IlocTpoeHue KpUBLIX 060TaTUMOCTH?

. Metopnb! onpenenenust 060TaTUMOCTH YT aewn?

. Xox paboTeI?

. Pemenue 3amay ¢ IOMOIIBI0 KPUBEIX 060TaTUMOCTH?

JIabopaTtopHasi pa6ota Ne3

. PaBHOagaeMocTh u K03pPuLeHT paBHONIAZaeMOCTH?
. ®opMyIIH OJIsS OIIPefeIeHusT KOHEYHBIX CKOpOoCTel mamenus CTokca, PuTTunrepa, Annena, 06001UeHHON 1

JIsimeHko?

. KoHCTpyKIUM U NPUHIUT IeHCTBUS TUAPaBINUYECKUX KIacCu(DUKAaTOPOB?
. Xom paboTeI?

. MeTronuka IpOBEEeHUsT CEAUMEHTAMOHHOTO aHAIM3a?

. TpanynoMeTpuyeckuil COCTaB MaTepuaa?

JlabopaTopHasi padora Ned

. Mexanuam o6pa3oBaHus B3BeCei Ha CTONE?

. PaccrmauBaHue 3epeH BO B3BECAX Ha JIeKe CTOMA?

. M30upaTenbHOEe TPAaHCIIOPTUPOBAHUE PACCIIOUBIINXCS 3€PEH?

. Korcrpykiuu kKoHmeHTpaunuoHHBIX cTonoB: CKM-1M, CKO-15, CK-227?
. ®aKTOPHI, BIUSIOINE Ha PA0OTy KOHIIEHTPALMOHHBIX CTOJIOB?

. Peonoruueckue cBONCTBa CyCIeH3UMU?

. Xom paboTeI?

. CxeMBl pereHepalnyy CyClIeH3un?

JlabopaTopHasi padota No5

. Oco6eHHOCTY OBUXKEHUS BOLHOTO ITOTOKA II0 BUHTOBOMY KeJo0y?

. [IBUKeHMe 3epeH 110 KeJlIo0y BUHTOBOTO cellapaTopa?

. CyuiHocTs IIpolecca KOHIIEHTpallui Ha BUHTOBOM cellapaTope?

. KoHcTpykuuu BuHTOBOTO cenapatopa CBM umu Reichert?

. Oboramienue yrie B IPOTUBOTOYHEIX IPABUTAIIMOHHEIX allllapaTax, TOPU30HTAIBHOM ITHEKOBOM

cenapatope CIII-15, BepTukanpHOM IIHEKOBOM cenapatope CBII-15, kpyrorakimorHoM cenapatope KHC?

. Xom paboTeI?
. O6cnyxuBaHNE BUHTOBOTO CerapaTopa?

JlabopaTopHasi padora Ne6

| HpaBHnO PHTTHHrepa e ||I‘|‘I|| H |III‘ ‘l ‘l ||| I||
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. IIukmel oTCAgKu?

. KOHCTpyKIIMY 0TCAmOYHEIX MAIIMH: TOPIIHEBHX, fa(parMoBLIX 1 OECIOPIIHEBEIX ?
BoapgymHble IyIbCaTOPHL: IOPIIHEBOY, POTOPHEIE U KJIallaHHBIN ?

. KoHCTpyKIIMY 0TCAmOYHEIX PelIeT U CIOCOOH UX KPelyIeHus?

. 3arpy3o4Hble YCTPOMCTBa 0CafOYHBIX MalIuH?

Bomo- 1 Bo3myxocHa6KeHUE 0TCafOYHBIX MAIIWH?

. Pasrpy3ousnsie yCcTpoiCTBa OTCAfOYHBIX MAIIWH?

. TexHONOTUYECKNE TAPAMETPhl 0TCaKU

© oUW

JlabopaTopHasi paboTta Ne7

. Knmaccudukanus B moje meicTBus HeHTPoOexKHOM cumikl. [Tapamerp Ppyma?

. T'UIPOUXKIIOHE], X KOHCTPYKUXU U PEryIupoBaHue?

. TpaekTopuu ABUXKEHUS XKUAKOCTH U YACTHUIl B THOPOLUKIIOHE?

DakKTOPH, BNUIOIIME Ha TI0Ka3aTeNnyu padoThl TUAPOLKUKIOHOB OTKPHITOTO ITMKJIA U3MENbYeHUs?
ITpuMeHeHYe TUOPOIMKIIOHOB Ha 000TaTUTENbHEIX (pabpukax?

IKcnnyaTaluys TUAPOLUKIOHOB?

Xon paboTH?

. CxeMbI KOHCTPYKIIMI BUXPEBOT0 THAPOLUKIIOHA, TYPOOLUKIIOHA?%

©No U AW e

Kpurepuu olleHHBaHHUSA JTa00PaTOPHLIX PadoT:

IIpu 3amuTe Ta00pPaTOPHOH PAdOTHI CTYIEHT MO/IyYaeT TPH BOmpoca.

-65 - 100 6anioB CTYmEeHT MOJTyYaeT IPY IPABUIBHOM U IIOJTHOM OTBETE Ha BCE BOIIPOCHL;

0 - 64 6anmna CTyEHT IOIy4aeT IPU OTCYTCTBUM OTBETOB HA 2 BOIPOCA WJIM IIPHU IIOJTHOM OTCYTCTBUHU
TIPaBUJILHEIX OTBETOB HA BOIIPOCHL.
KonuuectBo 6anmos| 0-64 65- 100
[Txana onenusanusg|He 3auTeH0(3a4TEHO

OTyeT 0 KOHTPO/ILHOM padoTe (JIsi CTYIEHTOB 3a04HOM (OPMEI 00YUEHHST).
IIpuMep BapHaHTa KOHTPOJIHHOH PadOTHI A1 CTYIEHTOB 3a0YHOH (popMBI 00yUeHHST.

3adaHue 1. Onpedeaums cumogblll cocmas wuxmaul cocmosw,etl u3 08yx na1acmos.

3adaHue 2. I[To danHbiM 3a0aHus Nel paccuumamou (ppPaxyuUOHHbIL COCMAB WUXMbl, COCMOAWUU U3
de8yx naacmos.

3adanue 3. IIo pe3ysbvmamam cumogoz20 U (PPAKUUOHHO20 COCMAgoOs8 wuxmbl (3adaHue 2),
paccuumams cumosslll U GPAKuUOHHbIU cocmas MawuHHo20 Kaacca 0,5-13 MM, u nocmpoums Kpusbie
obozamumocmu A, B, 6, p u onpedeaums kamezopuio oboeamumocmu coaaacHo TOCT 10100-84.

3adaHue 4. ITo kpusbiM 0602amumMocmu cocmasums meopemuyeckull 6as1aHc npodykmoe obozaw,eHus
kaacca 0,5-13 mm 043 naaHupyemoix 304bHocmel KoHuenmpama A = 6,5 % u omxodos A® = 75 % u
onpedeaums NA0MHOCMU pasdeneHus.

3adaHue 5. Hauepmumb cxembl KOHCMPYKUUl U onucambs npuHuun delicmeus GecnopuwHegol
omcadoyHou MawuHbsl, Hanpumep, muna OM-18.

3adaHue 6. I1o pesyabmamam PpakyuoHHO20 coOcmMasad ucxo0HO020 NuUMAHUA U omxo0o08 (3adaemcs
npenodasamesiem HA YCMAHOBOYHOU AeKyuu) nocmpoumb Kpusyi paszdeneHus Tpomna, onpedeaumb
naomHocmb pazoeneHnus p, cpedHee gepoamHoe omkaoHeHue E, u noepewrocmb pasdenenua I. Buixod
omxodos, Y, = 32,4 %.

KpuTepuu onleHHBaHHsI KOHTPOJIbHBIX PadoT:

-90 -100 GamnyIoB CTYHEHT MMONTyYaeT IPH MIPABUIFHOM pEIleHnH 6 3amay;

-75- 89 6anoB CTYNEHT HOIyYaeT IPH IPABUIIbHOM PEIIEHUH 5 3aay;

-65 -74 Ganna CTyIEHT HOoyYaeT IPY IPABUIbHOM pemleHun 4 3aady;

0-64 Ganyma CTymeHT IOJy4YaeT IIPU HEMPABUJIBHOM pelleHuy 3 U 6ojiee 3amad WIM IPU OTCYTCTBUHU
[IpaBUJILHBIX PEILIEHUN.
KonuuectBo 6anmos| 0-64 65- 100
[Txana onenuBanusg|He 3auTeH0(3a4TEHO

5.2.2 OneHoOYHbIEe CPEeICTBA IIPH MPOMEXYTOYHOH aTTeCTalluH

@opmoli npomMesncymoyHoli ammecmauuu sBAsSeTCS 9K3aMeH/3a4eT, B IPOIEecce KOTOPOro

ompepenseTcs: chopMIpPOBAHHOCTb 0603H MMe KOMIIEeTEHITUH.
WHCTpYyMEHTOM U3MEPEHUS c@opmq I \ﬁ Y SBJISIOTCS:
1637539878
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- 3aYTEHHbBIE OTYETH 00yJYalomuxcst Mo Ja60paTOPHEIM ¥(UIK) IPAaKTHYECKUM paboTam;
- IOJIOXKUTEJILHO OLleHEeHHEIE Pe3y/IbTaThl TEeCTUPOBAHNUS;
- IOJIOXKUTEJILHO OLIEHEeHHEIN KyPCOBOU IIPOEKT;
- OTBETEHI 00y4aloIIMXCS Ha BOIIPOCH BO BpEMS 0IIpoca.
Ha sk3ameHe oOyualomuiics oTBedaeT Ha Ouner, B KOTOPOM comepxutcs 3 Bompoca. OueHKa 3a

9K3aM€EH BLICTABJISIETCA C YI€TOM PE3YJIbTATOB 3AlIUTEHI Ha60paTOpHBIX pa60T.

Kpurepuu oneHuBaHHUSs:

- 90 - 100 6annoB IPY MPABUIILHOM M ITOJTHOM OTBETe Ha 3 BOIPOCa;

- 75 - 89 6aIoB IIpH MPABUIBHOM Y IIOJTHOM OTBETE Ha 2 BOIIPOCA U HEIIOJIHOM OTBeTe Ha 1 Bompoc;

- 65 - 74 Ganta Ipu MPABUIBHOM U HEIIOJIHOM OTBETE Ha 2 BOIIPOCA ¥ OTCYTCTBUM OTBeTa Ha 1 BOmpoc;
- 0 - 64 Ganma mpu OTCYTCTBUM IIPABUIBHOTO OTBETA Ha 2 BOIIPOCa.

Komuuectso 6amnos|0 - 64 65 -74 175 -89( 90 - 100

IMIxana onenuBanus|HEYIOBJII|YIOBJI(XOP |OTJINY

O WO IO Ui WN -

—_

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Bomnpocs! K 9K3aMeHy 110 JHCHHUIUTHHE «'paBHTAIlHOHHBIE MPOLECCHI 000T AllleHHUSI»

. Merog JIsAieHKo A onpefeneHns KoapduuueHTa paBHONIagaeMOCTH.

. CxeMa KOHCTDYKIUU 0CafUTEeNIbHOU IeHTpUQyTH.

. Ilpuanun o6orameHus B KDYTOHAKIOHHEIX CellapaTopax.

. 'paduk 3aBucumoctu y = f(Re). BriBom 060061eHHON HOPMYITbl KOHEUHON CKOPOCTH MageHus.

. CxeMbl yCTaHOBKY TUOPOLUUKIIOHOB.

. Pacuer oTcapmku c moMornpio napamerpa I.

. BpeMms mocTuKeHUS MapoM MajbiX pa3MepoB KOHEYHON CKOPOCTH MafleHus.

. Koadpduuuent paBuonagaemoctu o CTOKCY.

. BarapeiiHble TUIPOILUKIIOHH.

. ObnacTts npuMeHeHUs HOPMYI CONPOTUBIEHUS cpentl CTokca, AnieHa u PutTtunrepa. [lapameTtp

Pettnonpaca. BeiBog popMyIiEl CKOPOCTH NafieHus mapa (1o AJieHy).

KoHCTpYKIUYU CIUpanbHBIX KJIaCCU(PUKATOPOB.

MeTopnuKa pacueTa Onepaluy TSIKeJI0CPeNHOTo 00oralleHus.

Pacnpenenenue 4acTUI] OAMHAKOBLIX IIJIOTHOCTEN M Pa3HBIX [HaMETPOB B BOCXOASIIIEM IIOTOKE.
KOHCTpYKIUY MIIaMOBOT0 ¥ II€CKOBOTO KOHYCHBIX K1aCCUGUKATOPOB.

OboraiueHnue B Xxeodax.

IOuarpamma YedoTTa [iJis TUAPaBIUYecKor oTcagku. [lIkana Kinaccudukaimu.

MeTonbl onpeneneHus 060TaTUMOCTH.

CyCIIeH3UOHHBIY THIPOLKKIIOH.

PacnpepeneHnue 4acTUI] OOMHAKOBOTO pa3Mepa ¥ Pa3HBIX IIOTHOCTEH B BOCXOSIIEM ITOTOKE.
®aKTOPH PEryIUPOBKU OTCAHOYHBEIX MaIIIUH.

CxeMa KOHCTPYKIHH IIeHTPOOEKHOT0 CerapaTopa [js 000ralleHus peqKo3eMeNbHEX Py,
CrecHeHHOe ITafieHre YacTull B cpefie. PopMysbEl CKOPOCTEN CTECHEHHOTO MafieHus Mo Pudapacy,
Monpos, Ounkew u JIAIMEHKO.

TsKespe KUTKOCTH, UCIOJIB3yeMbIe sl 000TaleHust. Y CI0BUS, KOTOPEIM OHU HOJIXKHEI YIOBJIETBOPSITE.
CxeMHI oforalreHus yriis B CyCIIEH3USX.

YpaBHenue ITogK0COBa, XapaKTepu3ywllee KHHETUKY Pa3felieHus 3epeH Mpy KacCUuPUKAIUH.
[TpuHIUIIBEI 060TAIIEHUS B TSAXKEIBIX CPeHaX.

[TpuHUUIIBEI 060TAIIEHUS B TAXKEJBIX CPEHaX.

Cxemel KOHCTpPyKImuY O5M, HaMarHW4uBaIero ¥ pa3MarHMYMBawIIero anmnapaTos.

dopmyna CKOPOCTH IIapa B cpefe (1o PUTTuHrepy).

9bbeKTUBHOCTh TUAPaBIXYeCcKOM Kiaccudurkauuy mo XaHKoKy-JIIolKkeny.

TsKenocpeqHblil CemapaTop C BEPTUKAIBHEIM 3JIEBATOPHBIM KOJIECOM.

T'unoress oTcagku (CKOPOCTHAS, CyCIIeH3UOHHAs, SHEpreTuYecKas 1 BEePOITHOCTHO-CTaTUCTUYECKas).
YcroliunBoCTh CycnieH3ud. MeTOnE OLleHKY YCTOUYUBOCTH.

Pasrpy3ouHble yCTPOMCTBA OTCAOOYHBIX MAIlUH C TOPU30HTATBHOM IIIENBIO.

Knaccudukaims oTcagoyHbIX MaIluH. [IpUHIXI DelCcTBUS 6ECITOPLUIHEBLIX OTCANOYHEIX MalIUH.
MeTopnbl onpeseneHus rpaHyIoMeTPUYECKOT0 COCTaBa.

KpuTndeckas CKOPOCTL BOCXOMSIIETO IIOTOKA.

BriBoz (OpMyJIbI U3BJIEUEHUS TIOIE3HOTO KOMIIOHEHTA B IIPOAYKT 000TaIleHNUs.

Cxema pOTalMOHHOTO BUCKO3UMETPA.

Odopminerne pe3ynbTaToB GPPakIMOHHOTO aHANK3A.

BriBog opMysE BEIXO[I@ MPOAYKTa 000TalIEeHuUs.

[TocmenoBaTENBHOCTL TPOBEEHUS GPAKIMOHHOT0 aHaIK3a.

O6orarmeHne Ha BUHTOBHIX cemmapaTop, II |III ||| I||
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44, TlocTpoeHME KPUBOM 30/IbHOCTEN 3JIeMEHTaPHBIX (DPaKLIUi.

45. Bucko3uMeTp [ OIpenesieHns abCoI0THOM BI3KOCTH, paboTaOIU IO NaBIEHUEM.

46. MeTor B3aUMHHKIX 3aCOPEHUY AT onpeneneHns 3GpGeKTUBHOCTH PabOTH IPaBUTAI[MOHHEIX allllapaToB.

47. TlocTpoeHre KPUBLIX BCIIBIBIINX U IIOTOHYBIINX GPaKIIHi.

48. CxeMa yCTpOMCTBa KalUJIISPHOT0 BUCKO3UMETPA.

49. MeTox CyMMapHBIX 3aCOPEHUH I onpeneieHus 3GdHeKTUBHOCTH PabOTH IPaBUTAIIMOHHEIX allllapaToB.

50. KoabdunmeHT paBHONIaaeMOCTH 110 AJIIEHY.

51. Peonoruyeckue CBOMCTBA CyCIIeH3uM. BA3KOMIacTUUHEIE U IICEBHOIIACTUYHbIE CPEIEL.

52. Merop u3Bnedenus “ceoux” ¢pakxiuil onpeneneHus 3QpGeKTUBHOCTY pa3fesieHus B IPaBUTAllIOHHEIX
anmnaparax.

53. Onpepenenue KOHEYHON CKOPOCTH IafeHus 1Iapa 110 Purtunrepy.

54. Tpurnun paboThHl KJIalaHHOT'O IIYJIbCATOPA U 3JIEKTPOIIHEeBMaTUYeCKOT0 KJlarnaHa.

55. CxeMa KOHCTPYKIUK TypOOLMKIIOHA.

56. INocTpoenne KpuBo# pa3fenenus Tpomma. [lapameTpsl KpUBOL.

57. CxeMa yCTpPOKCTBa U NIPUHLINI JEUCTBUS IUAPOLUKIOHA. DaKTOPHl PETYINPOBKH.

58. O6oraieHre Ha KOHIIEHTPAIMOHHEIX CTOIAX.

59. Iluknel oTcagku (CUMMeETpPUYHEIM, Matiepa, bapma u Tomaca).

60. [TpoTupKa ¥ TPOMHIBKA.

61. KoHCTpyKIuS TYypPOOIMKIIOHA.

62. CxeMBbl pereHepalyy CyCIIeH3UH.

63. Bunrossle cenapatopsl. O67acTh IpuMeHeHUs ¥ GaKTOPhl PETYINPOBKHU.

64. CxeMHbl 0ECTIOPIIHEBHIX OTCANOYHBIX MAIIIKH.

65. Pa3rpy3o4Hble yCTPOXUCTBA OTCANOYHBIX MAIIWH C BEPTUKaIbHOU LIETIBIO.

66. Tunsl ruAPaBINYECKUX KIacCu()UKATOPOB.

67. OboraieHre B BOCXOAIIEM ITOTOKe Bombl. CemapaTopsl Tuma KHC.

68. CxeMa B3BeIIMBaHUS YaCTUI] B BOCXOHAIeM IT0TOKe. KoadduiimeHT pa3prxieHus.

69. [puHnun nefcTBUS YalleBoro KiaccupukaTopa.

70. CymHocTb oTcapku. OnepaTuBHble HAKTOPH PETYIUPOBKU.

71. KoabduimeHT paBHONalaeMOCTH 110 PUTTUHTEDY.

72. TpexnpoayKTOBBEIY IMAPOLUKIOHHEIN CeapaTop.

73. OboraieHne B KPUBONMMHEHHEIX TIOTOKaX. KOHCTPYKIIMS TOPU30HTAIBHOTO IITHEKOBOTO Cemaparopa.

TecTupoBaHHe:
HpI/I IIPOBEIEHUN KOHTPOJIA 06y‘-IaIOH.II/IMCH HGOGXOHI/IMO OTBETHUTH Ha BOIIPOCHI TECTUPOBAHHUA II0
KaxmoMy pasgeny / TeMe/... TecTupoBaHue MOXKeT OBITh OPTaHM30BAHO C UCIIONIb30BaHUEM pecypcoB INOC
KysI'TY.
IIpuMepsl TECTOB:
1. Kakue ¢hakTophl, OKA3hIBAIOT BIUSIHUE Ha pabOTy OTCAgOYHbIX MAIlIUuH?
a) TeMIepaTypa OKpykKalollel cpenbl;
6) BEICOTa TIOCTEIM, aMIIIUTY/Ia MyIbCallUH;
B) IIPUTSIKEHHUE MOJIEKYTT;
T) IJIOTHOCTh CYCIEH3UY;
II) pacxof peareHTOB.
2. Taxenas ppakxius B Ipoliecce 0TCafKy pa3rpyxaeTcs
a) a BEPXHIO YaCTh IPOOUIKY;
6) B CPEOHIOI YaCTh JPOOUIKY;
B) Ha CHUTO;
T') Uepe3 OTBEPCTHE B pelleTe U IIellb
O) Ha TPOXOT Yepe3 CUTo cOpoca.

Kpurepun onieHuBaHUS:

- 85- 100 6asnnoB - npu oTBeTe Ha <84% BOIIPOCOB

- 64 - 84 GannoB - mpu 0TBeTe Ha >64 u <85% BOmpoCoB

- 50 - 64 GannoB - mpu oTBeTe Ha >49 u <65% BOMPOCOB

- 0 - 49 6annoB - npu oTBeTe Ha <45% BOIPOCOB

Konuuectso 6annos|0 - 49 50-64 65-84 [85-100
[ITkana oleHUBaHN|HEYIOBIETBOPUTEILHO|YLOBIETBOPUTEIHHO[XOPOIIO|0TINYHO

5.2.3. MeTogH4YeCcKHe MaTepHajbl, ONpeelsiliiie Npoueaypbl ONeHHBaHHUs 3HAHHUH,
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yMeHHi, HAaBHIKOB M (M/IM) ONbITa NesiTe/JIbHOCTH, XapaKTepH3ywinHe 3Tanbl (OPMHUPOBAHUSA
KOMIIeTeHIIUH

1. Texymu# KOHTPOIbL YCIIEBAEMOCTH 00YYaIOMIMUXCS, OCYIIECTBISETCS B CIEAYIOIIEeM IOpPSaKe: B
KOHIIe 3aBepIIeHNsI OCBOEHUST COOTBETCTBYIOIIEN TeMbl 00yJaloIrecs, M0 PaclopsKeHNIo ITeJarorniyeckoro
paboTHMKaA, YOUPAIOT BCe JTMUHbIE BEIH, 3JIEKTPOHHBIE CPEICTBA CBSI3U U ITeYaTHbIe HCTOYHUKY HHPOPMALUH.

I7s1 TOATOTOBKY OTBETOB Ha BOIPOCEH], 00ydarol[uecs MCIOIb3YIOT YHCTHIHM NMUCT OyMaru mo6oro
pa3Mmepa u py4uky. Ha mucte Gymaru oOydarmmiuecs yKas3hBAlOT CBOM (GaMUINIO, MMs, OTUECTBO (IpH
HaJIn4yuu), HOMep y4eOHOM IPYIIIH U HaTy IPOBENEHUS TEKYIIEero KOHTPOJIS YCIeBaEMOCTH.

HayuHo-mmemarorudyeckuit paboTHUK YCTHO 3aaeT OgBa BONPOCA, KOTOPHE OOyYAIOUIUNCST MOXKET
3alucaTh Ha HOJIFOTOBJ'IGHHHﬁ OJ1s1 OTBEeTa JIUCT GYMal"I/I.

B TeueHMe yCTAHOBIEHHOT0 HAYYHO-TIENarorn4ecKuM paboTHUKOM BpeMeH! 00y4Yarounecs TUChbMEHHO
GbopMynUPYIOT OTBETH Ha 3aflaHHBIE BOMPOCH. [10 MCTeYeHHWM YKa3aHHOTO BPEMEHM NUCTH Oymaru c
MOATOTOBIIEHHEIME OTBeTaMu OOydalolIuecs IepefaloT Hay4YHO-TIeNaroruieckoMy pabOTHUKY OIS
TIOC/IeyIOUIET0 OLleHUBAHUS PEe3YJIbTATOB TEKYIIEeTro KOHTPOJS YCIeBaeMOCTH.

[Ipy TOATOTOBKE OTBETOB HA BOMPOCH O0yYAOIIMMCS 3alpemiaeTcs HCIOJIb30BaHHE IJHOOBIX
9JIEKTPOHHEIX ¥ IT€YaTHBEIX NCTOYHUKOB I/IH(I)OpMaI.II/II/I. B Clly4dae 06Hapy}KeHI/I${ HAy4YHO-IIeJaroru4eCKuM
paGOTHI/IKOM Q)aKTa HUCIIOJIB30BaHNU4A, OGy‘-I&IOH.II/IMCH IIPU IIOATOTOBKE OTBETOB Ha BOIPOCH YKa3aHHEIE
HUCTOYHUKY NHGOPMALIUY - OLIEHKA Pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS COOTBeTCTBYeT 0 6a/yioB U Ha3HavYaeTcs
maTa MOBTOPHOT'0 MTPOX0XIEHUS TEKYIIEer0 KOHTPOJIS YCIIeBa€MOCTH.

Texkymu# KOHTPOJIb YCIIeBa€MOCTH 00yYalOIUXCS M0 pe3yabTaTaM BHIIOIHEHUS Tab0paTOPHLIX U (MITH)
MPakKTHYECKUX paboT ocylecTBnseTcs B (GopMe 0TYeTa, KOTOPHIH MpPEemOoCTaBIsSETCS HaAy4HO-
MefaroruyeckoMy pabOTHUKY Ha OyMaxkHOM U (M) 37eKTPOHHOM HocuTelle. Hay4yHO-megaroruyecKui
pa6OTHI/IK, IIoCJie TIPOBeAEeHUusI OLEHOYHEIX IIPOLIEAyD, UMEET IIPaBO BEPHYTH 06y‘-IaIOH.IeMyCH OTUeT OJsa
TIOCTIEYIONIEN KOPPEKTUPOBKY C YKA3aHWEM MEPEYHST HeCOOTBETCTBUM. O0ydartouuiicss 00513aH YCTPAHUTD BCE
YKa3aHHbI€ HECOOTBETCTBUA KW HAIPABUTHE OTYET HAYYHO-IIeJarorudieCkKoMy paGOTHI/IKy B CPOK, He
IIPEBHIMIAIOMUY TPeX y4eOHBIX OJHEH, CIeNYIOUMX 3a THEM IPOBENeHNS TEKYIIEr0 KOHTPOIS YCIIEBAaeMOCTH.

Pe3ynbTaThl TEKYIIETo KOHTPOJIS JOBOMASTCS A0 CBeJeHUs 00y4aroIIUXCcs B TeUEHHE TPeX yueOHBIX
OHEH, ClIefyoUINX 3a JHEM MPOBENEHUs TEKYIIEro KOHTPOIIS YCIIeBaeMOCTH.

OO6yuaroinecss, KOTOphle He MPOIIIKM TEKYIIWH KOHTPONh YCIIeBaeMOCTH B YCTAaHOBIEHHBIE CPOKH,
006s13aHH MPOWTH €r0 B CPOK MO Hayaja MPOLEeAypH MPOMEXKYTOUYHOM aTTECTAlMHU 10 OUCLUIINHE B
COOTBETCTBHU C PaClIuCaHuEM l'IpOMe}KYTO‘-IHOI;I aTTeCTaluu.

Pe3y.T[BTaTbI IIPOXO0XOEHUA IMPoLeayp TEeKyILero KOHTPOJIA yCIIeBaeMOCTH OﬁyllaIOH_II/IXCH YYUTHIBAKOTCSA
IIPU OIIeHWBAHUY PE3YJIbTATOB IPOMEKYTOYHOM aTTeCTAUU 00yYaIOMIUXCS.

2. [TpomexyTo4yHas aTTecTalus 00ydalOMMUXCS MPOBORUTCS MOCJe 3aBepUIeHUs 00y4eHUS IO
OUCLUIIJINHE B CEMECTPE B COOTBETCTBMHM C KaJleHOAapHHM y4yeOHHM TpaduUKOM M pacnucaHueM
MIPOMEXYTOYHON aTTecTalluu.

[Ins yCHemHOT0 NPOXOXAEHHUS INPOLEAyPh IPOMEXYTOUHOM aTTeCTalUy IO AUCLUIIHAHE
00yJalouIecs: HOJKHBI:

1. TOJTYYUTH MOJIOKUTETHHEIE PE3YIIbTATH 110 BCEM ITPENyCMOTPEHHEIM padoyel IporpaMMoi GpopMam
TEKYIIero KOHTPOJISI yCIIeBa@MOCTH;
2. TIOJIyYUThH MOJIOKHUTEIIFHBIE Pe3yJIbTaThl aTTECTAHOHHOTO UCITBITAaHUS.

I yCHeIHOTo MPOX0XKAEeHHST aTTEeCTAlMOHHOT0 UCIBITaHUS 00ydYalouuiicss B Te4YeHHE BPEMEHH,
YCTAHOBJIEHHOTO HAayYHO-IENaroru4eckuM pabOTHUKOM, OCYLIECTBIISIET MOATOTOBKY OTBETOB Ha JIBa BOMIPOCA,
BEIGPAHHBIX B CIIy4aiHOM TOPSIIKE.

7151 TOATOTOBKY OTBETOB MCIIOIb3YETCS YUCTHIH JIUCT GyMaru u pydka.

Ha nmucte Gymaru obydarouirecs: yKa3bBaloT CBOM (HaMUIIMIO, UMsI, OTYECTBO (IIPU HAJIUYUK), HOMED
y4eOHO¥ TPYIILL ¥ JATy IPOBENEHNS aTTeCTALIOHHOTO UCIIEITAHUS.

[Ipy mOArOTOBKE OTBETOB HA BONPOCH 00y4almomuMCs 3alpellaeTcs HCIONb30BaHUE IIOOBIX
9JIeKTPOHHEIX U IIE€YaTHEIX MCTOYHMKOB MHGMOPMALUH.

Ilo uCTeYeHUH YKa3aHHOTO BPEMEHM, JIUCTHL C MOATOTOBIEHHEIMY OTBETAM Ha BOIIPOCH 00ydYaloIluecs
epenalT Hay4YHO-NIEeNAarOTHYEeCKOMY PAOOTHUKY O/ IOCIENYIOMEero OLEeHHWBAHUS pE3YIbTATOB
MIPOMEXKYTOYHON aTTECTAIWH.

B cimy4yae o0HapyKeHUS Hay4YHO-ENArOTHYECKUM PabOTHUKOM (aKTa UCHIOTb30BAHUS, 00YIaIOMIUMCS
IIpYU TNOATOTOBKE OTBETOB HA BOIPOCH yKa3aHHbIE MCTOYHUKM HHDOpMAIuu - OIEHKa Pe3yabTaToB
IIPOMEXYTOYHOU aTTecTanuu cooTBeTcTByeT 0 6animoB ¥ Ha3HAYAeTCs JaTa MOBTOPHOTO IIPOXOXKOEHUS
aTTeCTAllMOHHOTO UCIIBITAHUSI.

Pe3ynbTaThl IPOMEXKYTOUHOU anexl";l“ﬂiﬁ“im ematorcsa B OUOC KysI'TY.

1637539878
17



Tekymuii KOHTPOJIb YCIIEBAEMOCTH ¥ NPOMEXYTOYHAs aTTecTanus 00ydaromuxcs MOTYT OBITh
OpraHu3o0BaHbl ¢ ucnonb3oBanueM IMOC KysI'TY, nmopsamox u GopMEl IPOBeNeHUS TEKyLUeTo KOHTPOJS
yCIIeBaeMOCTH U IIPOMEKYTOUHOM aTTecTaluy, 06y4alomuxcs IpU 9TOM He MEHSeTCs.

6 YueOHO-MeTOTHUYECKOe oDecliedyeHHe

6.1 OcHOBHAs IUTEpPaTypa

1. DKOHOMHKO-MaTeMaTHYE€CKOe MOJEeNUPOBaHNe MPOIIECCOB ¥ TEXHOJIOTUH 00OTaIlleHHUs MOIe3HbIX
HUCKOIlaeMHEX : yueOHoe mocobue [yis cTymeHToB cmernuanu3anuu 130406.65 «O6oramenue mojie3HEX
uckomaemux» crnenuansaoctu 130400.65 «T'opHoe meno» / B. Y. Voosunkuii [u gp.] ; ®@T'BOY BIIO «Ky36ac.
roc. TexH. yH-T uM. T. ®. F'opbaueBa», Kad. oboramenus moae3H. uckomaeMuix. - Kemeposo : Ky3I'TY, 2012. -
52 c¢. - URL: http://library.kuzstu.ru/meto.php?n=90930&type=utchposob:common (mata obpalieHus:
17.02.2022). - TexCT : 371€KTPOHHEIN.

2. OGorameHue yried : y4eGHUK OIS CTYOEeHTOB BYy30B, 00y4amMUXCSA IO CIENUANBHOCTHU
"OborarmeHue mOTe3HHX KCKOTAaeMHIX" HallpaBIeHUs IOAT0TOBKY "['opHOe meno" : B 2 ToMa / B. M. ABOOXHUH. -
Towm 1: [Ipomeccs u MamuHEL - MockBa : ['opHag kHura, 2012, - 424 c. - TeKCT : HeIOCPEeICTBEeHHEI.

3. OborameHue yrieud : yueOHUK OJIg CTYHEHTOB BY30B, 00yd4alOMMUXCA IO CIEIUATBHOCTH
"OborareHne MOJIE3HLIX UCKOIAEMEIX" HAIIPaBIeHUs MOAroToBKY "['opHOoe fneno" : B 2 Toma / B. M. ABpoxuH. -
Tom 2: Texnonoruu. - Mocksa : 'opHas kuura, 2012. - 475 c. - TeKCT : HeNOCPeICTBEHHHIM.

6.2 [TomoTHUTEIbHAS JIUTEPATypa

1. ®omenko, T. I'. ['paBUTAIMOHHEIE TPOLECCH 000TAIEHNS IOJIE3HBIX HCKOMAEeMHIX : y4el. mocobue
OJISL CTYAEeHTOB By30B, 00yYalOIIMXCs MO crnenuanbHOCTH "Oforamenue moyie3Hex uckomaemex" / T. T
®omeHKO. - M. : Hempa, 1966. - 332 c. - TeKCT : HEOCPEICTBEHHEIH.

2. Voosunkuii, B. Y. [IporHo3upoBaHue pe3y/bTaTOB pa3felieHus KaMeHHBIX yriiedl B rpaBUTAllMOHHBIX
anmnaparax : yue6Hoe nmocobue / B. Y. YooBunxkuit ; Kysbac. roc. texs. yu-T. - Kemeposo : l3gaTenscTso
Kys3I'TY, 1999. - 184 c. - TekcT : HEOCPEACTBEHHLIM.

3. loxuH, B. H. ['paBUTallMOHHEIE METONH oGoralneHus : yueOHUK Ans By30B / B. H. Mloxun, A. T.
JlomaTuH. - Mocksa : Hempa, 1980. - 400 c. - TeKCT : HeIIOCPeCTBEHHEIH.

4. BepxoTypoB, M. B. I'paBUTaIiMOHHbIE METOOE O0OTAIIEHUS : YUeOHUK IS CTYyJEHTOB BY30B,
obyvamumxcs mo crnenuanbHOCTH "OborameHue MOJE3HHX MCKOMaeMbx", [a Takke [ MarucTpoB U
acnupanToB] / M. B. BepxoTypos. - Mocksa : MAKC Ilpecc, 2006. - 352 c. - TeKCT : HeIOCPEACTBEHHEIN.

5. ITanTeneera, H. ®. I'paBuTanuoHHble METONH 00OrameHus MOJIE3HHEX MCKOMAEeMHIX : y4eOHO-
Metomuydeckoe mocobue / H. ®. [Tanteneesa, [I. B. AGptotuH, A. B. ITecTpukoB. — Mocksa : MUCHUC, 2004. —
40 c¢. — TekcT : 31eKTpOoHHHYU // JlaHb : 31NeKTpoHHO-OubGnuoreuHas cucrema. — URL:
https://e.lanbook.com/book/117023 (maTta obpamenus: 17.02.2022). — PeXuM mocTyma: OJIS aBTOPH3.
TIOIb30BaTEEN.

6.3 MeTtoguueckKasi 1uTepaTypa

6.4 TIpodeccuoHa/IbHEBIE 0a3bI JaHHBIX U HH(POPMAIHOHHEIE CIIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6uGIHOTEYHAs CHCTEMA «YHUBEPCUTETCKAs OuOMuoTeKa oHmaiH» http://biblioclub.ru/

2. JnmeKTpoHHas OubnuoTeyHas cucteMa «JlaHb» http://e.lanbook.com

3. OnekrponHas 6ubnuoreka Ky3I'TY https:/library.kuzstu.ru/index.php/punkt-2/podrazdel-21

4. 9nekTponHas O6ubnmorexa HoBOCHMOMPCKOro rocymapCTBEHHOTO TEXHWYECKOI'0 YHWBEDPCHUTETA
https://clck.ru/UoXpv

5. CupaBoyHas npaBoBas cucteMa «Koncynbrantllmoc» http://www.consultant.ru/

6.5 [Ilepuoguueckue U3TaHUA

1. Bectuuk Ky36acCcKoro rocyapCTBEHHOTO0 TEXHMYECKOTO YHUBEDPCHUTETA : HAYUHO-TEXHUYECKUH

XKypHan https://vestnik. kuzstu.ru/

2. TopHHU WHDOPMAMOHHO-aHANUTUYECKUH OIOJIETeHb: HAy4YHO-TEXHUYECKUH KypHAl

https://eivis.ru/browse/publication/22292
3. OboraieHue pyq : HAYYHO-TEXH : is.ru/browse/publication/87280
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http://library.kuzstu.ru/meto.php?n=90930&type=utchposob:common
https://e.lanbook.com/book/117023
http://biblioclub.ru/
http://e.lanbook.com
https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
https://clck.ru/UoXpv
http://www.consultant.ru/
https://vestnik.kuzstu.ru/
https://eivis.ru/browse/publication/222926
https://eivis.ru/browse/publication/87280

4. TexHUKA U TEXHOJIOTUS TOPHOTO fefla : HayYHO-IpaKTU4eCcKui KypHan https://jm.kuzstu.ru/
5. VYronb: Hay4YHO-TeXHHYECKUU U IPOU3BOACTBEHHO-3KOHOMUUYECKHUU XKypHAIl
https://elibrary.ru/contents.asp?titleid=7749

7 IlepedeHb pecypcor HHGOPMAIMOHHO-TEIEKOMMYHHUKAIHOHHOH ceTH «AHTEepHeT»

9UOC KyaI'TY:

a) dnekTponHas 6ubnuoreka Ky3['TY. - TeKCT: 371eKTPOHHHI // HayuHo-TeXHWYecKas OuOnIuoTeKa
Ky36acckoro rocyiapCTBEHHOTO TEXHUUECKOTO yHUBepcuTeTa uM. T. @. I'opbauesa : caiiT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEII.

b) IMopTan.Ky3I'TY : AsTomatu3upoBanHas Uadopmarnmonsas Cuctema (AUC) : [cait] / Kysbacckuit
TOCYHapCTBEHHEN TexHU4Yeckuit yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pezxum gocTyma: [ns aBTOPU3. IOJIb30BaTeNel. - TeKCT: 371eKTPOHHBIN.

¢) dnekTpoHHOE oby4enue : [caiT] / Ky3bacckuil ToCymapCTBEHHEIN TEXHUYECKUN YHUBEPCUTET UM. T.
®. l'opbauesa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum goctyna: nns aBTOpHU3.
nonbs3oBaTened Kys3I'TY. - TekcT: 31eKTPOHHEIN.

8 MeToguuyecKHe YKa3aHHSA OIS OOYYAIIMIHXCsI IO OCBOEGHHIO IHCIHIIJIHHBI
"I'paBHTAIHOHHBIE IPOIECCHI O0OTrameHus"

CamocTosiTenpHas paboTa 00y4aIIerocs SIBISETCS YaCThi0 ero y4eOHOU [esTeIbHOCTH, 00BEMEI
CaMOCTOSITENbHON paboTH IO KaXo¥ AUCHUIINHE (MOOYJII) NPaKTHKe, TOCYy[apCTBEHHON HTOTOBOH
aTTecTalluy, YCTAaHABIUBAIOTCS B y4eOHOM INIaHe.

CamocTosTenbHas paboTa 0 DUCHUIITAHE (MOOYIIO), TPAaKTUKe OPTaHU3yeTCs CIemyrumM o0pa3oM:

1. ITo Hayasa OCBOEHUS OUCLUMILINHBI 00y4alomeMycss He0OX0OUMO 03HAKOMHUTHCS C COfepkKaHueM
paboueil mporpaMMbl JUCHUIIIMHLL (MOTYJIST), MPOTPaMMbI TPAKTUKY B CIEAYIOIIEeM MOPSIKe:

1.1 comepxXkaHue 3HAHUU, YMEHUN, HABHIKOB U (MJK) ONbITA NMPOPECCUOHANBHON AEeSATENbHOCTH,
KOTOpHIE 6yAyT CPOPMHUPOBAHEL B IIPOLIECCE OCBOEHUS AUCILUIIMHEL (MOOYIIS), TPAKTHUKHY;

1.2 cogepXaHue KOHCIIEKTOB JIEKINH, pa3MelleHHEIX B 9JIEKTPOHHON nHGOopManuoHHoH cpepe Kys['TY
B IOPSIOKE OCBOEHUS OUCLUUIIIMHEL, YKa3aHHOM B paboueli mporpaMMe OUCHUIIMHLL (MOTYJIS), TPAKTUKY;

1.3 copepxaHue OCHOBHOH U JONOJIHUTEILHON TUTEPaTYPHL.

2. B mepuop 0CBOEHUS AUCIHUIIIUHBE 00yYalOMUUCS OCYIIECTBISET CaMOCTOSTEeNbHYI0 paboTy B
CTIedyIoIIeM MOPSIoKe:

2.1 BHIMIONMHEeHWE NMPAKTUUYECKUX M (unu) nabopaTOpHHX PaboOTH U (MIHM) OTYETOB B MOPSOKE,
YCTaHOBIIEHHOM B pafoueil mporpaMMe OUCIUIIUHEL (MOOYIIs), MPAKTHUKHY;

2.2 TIOOTOTOBKA K OIpocaM U (M) TeCTUPOBAHUIO B COOTBETCTBUU C NOPSIAKOM, YCTAaHOBJIEHHOM B
pabouell mporpaMMe JUCHUIIIMHEL (MORYJIS), TPAKTHKY;

2.3 NOATOTOBKAa K IPOMEXYTOUYHO! aTTeCTallud B COOTBETCTBUM C MOPSAOKOM, YCTaHOBIIEHHOM B
paboueit mporpaMMe OUCHUIIINHEL (MOTYIIS), MTPAKTUKH.

B cnmygae 3aTpymHeHWi, BO3HUKIIUX MPY BHIIONHEHUHM CaMOCTOSITENbHON paboTh, 00ydaromeMycs
HeoO0xoguMo 0OpaTUTHCS 3a KOHCYJNbTallued K Megaroruiyeckomy paboTHUKY. Ilepuomsl MpoBedeHHUS
KOHCYJIbTallWil yCTaHABIIMBAIOTCS B PACIIMCAHUY KOHCYJIbTAlUM.

9 IlepeyeHbh HHPOPMANMMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYIIECTB/IIEHHH
00pa30BaTeabHOr0 MmpoIecca Mo AUCHHUNIHHe "T'paBUTAaIHOHHBLIE NMPOIECCHl OOOTramieHHus",
BK/JIIOYasl nmepedYeHb IIPOrpaMMHOIO 06ec11eqe}mﬂ H HH(bOpMaHPIOHHBIX CIIPaBOYHBIX CHCTEM

,]:[J'[H HU3y4YeHUus OUCLUIIIMHBEI MOXKET MUCIIOJIb30BATLCA Clienyrollee IPorpaMMHOe obecrieuenue:
. Autodesk AutoCAD 2017

. Mozilla Firefox

. Google Chrome

7-zip

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition

. Kaspersky Endpoint Security

. Bpay3ep CnytHHK

O NoUWN

10 Onucanue MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOTHUMOM [/IsA OCYHIeCTBICHHS
o0pa30BaTeILHOI0 Ipolecca mo aucHumIuHe "I'paBHTallMOHHBIE IpOLECCHl oOoramieHus"

I71s peanu3anuy IporpaMMel yaed OTPEHH CIelHabHEE TOMEelleHNs:
1. TloMemmernus A1 CAaMOCTOSTEN s DOJKHBI OCHallleHHEle KOMIIBIOTEPHOU
1637539878
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TEXHUKOM C BO3MOXKHOCTBIO OKIIOYeHUA K ceTu &amp;amp;amp;quot;MHTepHeT&amp;amp;amp;quot; u
o0ecrieyeHreM OCTYIIA K 3JIEKTPOHHOM MHGPOPMaIMOHHO-06pa30BaTenbHol cpefe Opranu3anui.

2. YueOHBIE ayIUTOPUU [JIS TPOBEOEHUS 3aHITHUN JEKIIMOHHOT0 TUIA, 3aHATHH CEMUHAPCKOTO THIIA,
KYPCOBOTO ITPOEKTUPOBAHUS (BHITIONTHEHUST KYPCOBHIX paboT), TPYNMOBLIX ¥ WHAUBUIYANbHEIX KOHCYIbTALIUHN,
TEKYIIEero KOHTPOJISA U TPOMeXKYTOYHON aTTeCTalluH.

11 Nuble cBeeHUus M (MIM) MaTepHaIbl

1. OGpa3oBaTenbHEBIH MPOLECC OCYLUIECTBISETCS C MCIOIb30BAHMEM KaK TPANUIMOHHEIX TaK U
COBPEMEHHBIX NHTEPAaKTUBHEIX TEXHOJIOTHH.

B paMKax ayquTOPHBIX 3aHATHHR IIPUMEHAITCS CIIeAYIOIe HHTePAKTUBHEIE METO/ObIL:

- pa360p KOHKPETHHIX IIPIMEPOB;

- MyJIbTUMEOUIHAS IPe3eHTalus.

2. TlpoBefgeHue TPYMIOBLHX U WHAWBUAYAIbHHIX KOHCYNbTALUM OCYIIECTBISETCS B COOTBETCTBUU C
pacmucaHueM KOHCYNbTallWil MO TeMaM, 3asBIeHHHM B paGoueil mporpaMMe AMCUMIIIUHE, B IEPUOT
OCBOEHHST MUCLUIIIMHEL ¥ TePef TPOMEeKYTOUHOM aTTeCTalllel C y4eTOM Pe3yIbTaTOB TEKYLIEro KOHTPOJIS.

1637539878
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