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1. HEJIM OCBOEHUA JUCHUIIJINHBI

IJenamu ocBoeHUs TUCHUIUIMHBI «BcroMoraTenbHble MPOLECCh) SIBISETCS: pa3BUTHE
y CTYIEHTOB JIMYHOCTHBIX KauyecTB, a Takke (OpMUPOBaHHE MPO(HECCHOHAIBHBIX
KomrereHnii B coorBeTcTBUM ¢ TpeboBanusimu PI'OC BO mo cnemmansHocta 21.05.04
I'opHoe nerno.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHO NPOrpaMMbl OATOTOBKHU
CHenuaJInCcTa

Jucnunnuna «BcnomoraTtenbHbie MPOIECChD) BXOJIUT B BApUATUBHYIO 4acTh OJioka 1
00pa30BaTeNbHOI MPOrpaMMbl AUCLUILTUHBI IO BHIOODY.

Jis  w3ydeHus  JUCHUIUIMHBI  HEOOXOIWMbI  3HaHUs  (YMEHHsI, BJAJICHUS)
chopMUpOBaHHBIE B  pe3yjibTare u3ydeHUs aucuuiimH  «leonorusy,  «XuMHSI»,
«'mapomexanukay, «OOorameHue TOJE3HBIX HMCKOMAaeMbIX», «DH3UYeCKue MEeTOJIbI
W3YYEHHUS TIOJEe3HBIX HCKOMAeMbIX, a TakKe 3HaHus, C(HOPMUPOBAHHBIE B pE3yJbTaTe
MPOXOKICHHS IEPBOM U BTOPOM MPOU3BOJICTBEHHBIX MTPAKTHUK.

3HaHME M YMEHHUS CTYJICHTOB, IIOJIYYEHHbIE NPU M3YYECHUH JAUCLUILIUHBI
«BcnoMorarenbpHble MpOIECcCh» OYyAyT HEOOXOAMMBI WM TpU JajbHEHIIeM H3y4YeHUH
mucnuuinH - «DIoTanMoHHBI MeTon oborameHus», «lIpoexkTupoBanne 000TaTUTETHHBIX
dabpuk», «llepepaboTka ¥ UCHOIB30BAaHUE MPOIYKTOB OOOTAIICHUS», MPOXOXKICHUH
IIPOU3BOJICTBEHHO-TIPEIIUINIOMHON IPAKTUKY, MPU Cllaye roCyAapCTBEHHOrO dK3aMeHa, IpU
BBITIOJTHEHUH U 3aIIUTE BBITYCKHOM KBAIU(DPUKAITMOHHON paObOTHI.

3. Kommnerenuum oOyuamwuierocs, ¢(opmMupyemblie B pe3yJbTaTe OCBOCHUA
AUCHUIIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B PE3YIJIbTATC OCBOCHUA JUCHUIIJIMHBI «BcromorarenbHbIe mponeccCh» o6y11a}01u1/1171cs1
JOJIKCH O6J'I8.I[21TL CICAYIOIIUMHU KOMIICTCHIIUAMMU:

CTpyKTypHBIHA 2JIEMEHT

[Tnanupyemsie pe3ynbTaThl 00yUeHUs
KOMIIETEHLIUU

I1K-4

['oToBHOCTH OCYIICCTBIIATh TEXHUYCCKOC PYKOBOACTBO TOPHBIMU U B3PBIBHBIMU pa6OTaMI/I npu
3KCHJ'IyaTaLIHOHHOﬁ pa3BCaKe, ,2[06131‘{6 TBEPABbIX TIOJEC3HBIX HCKOIMACMbIX, CTPOUTCIILCTBE U
OKCILTyaTalun IIOA3CMHBIX O6’beKTOB, HEIMOCPEACTBECHHO YIIpaBJIATh mpoueccamMu Ha
MMPOU3BOJACTBCHHBIX O6’B€KTaX, B TOM 4YHMCJIC B YCJIOBHAX LIpeL’»BI:I“IaI\/'IHBIX CI/ITyaI_II/Iﬁ

3uamp: - CTPYKTYpy U B3aHUMOCBSI3M KOMIUIEKCOB MO J00bIYe, mepepaboTke u
00OTaIlEHHIO TI0JIE3HBIX HCKOTIAEMBIX U MX QYHKIIMOHAIFHOE Ha3HAYCHUE;
- TEXHOJOTHMH TOPHBIX M B3PBIBHBIX pabOT TpU OIKCIUTyaTallMOHHOMN
pasBeske, A0ObIUE TBEPABIX IOJE3HBIX HCKONAEMBIX, CTPOMTEIHCTBE H
9KCILTyaTalluy OA3EMHBIX O0BEKTOB

Ymems: - OCYIIECTBJISTh TEXHHYECKOE PYKOBOACTBO TOPHBIMH W B3PBHIBHBIMH
paboTamMy TIpH SKCIUTyaTallMOHHOW pa3BelKe, J0ObIYe TBEPABIX IMOJIE3HBIX
HCKOIIaeMbIX, CTPOUTEIBCTBE U AKCILTyaTalllH MOA3EMHBIX 00BEKTOB,

- YIPaBIIATH MPOLIECCAMU HA IPOM3BOJICTBEHHBIX 00BEKTAX 10 MepepadoTke
TIOJIE3HBIX MCKOTIAEMBbIX

Bnaoems: - HaBbIKaMH HETOCPCACTBCHHOI'O YIPABJICHHUA IMPOHECCAMH TOPHBIX pa60T
Ha MpOU3BOACTBCHHBIX O6’LeKTaX;

- OCHOBHBIMH IPpUHOUIIAMU TEXHOJIOTHI 3KCHHyaTaHHOHHOﬁ Pa3BCaKU,
2106BI‘II/I, nepepa60TK1/1 TBEPABIX ITOJIC3HBIX MCKOMACMBIX, CTPOUTEILCTBA U
OKCILTyaTalluu IMOJA3CMHBIX 00BEKTOB




[IK-19

TI'oToBHOCT K pa3paboOTKe MPOEKTHBIX MHHOBAIIMOHHBIX PEUICHUH MO SKCIUTyaTallMOHHOW pa3Belke,
Jo0ObIue, mepepaboTKe TBEP/BIX MOJE3HBIX UCKOMACMBIX, CTPOUTEILCTBY M SKCILTyaTaIlul TO3EMHBIX

00BEKTOB

3namo:

- COBpEMEHHBIE MPOIIECChI 00€3BOKUBAHUS U 00CCTIBUINBAHUS
MUHEpaILHBIX IPOITYKTOB 000TalICHUS,

- MMPOLIECCHI MBIICYIIABIMBAHUS HA 000TaTUTEILHBIX (padpuKax;

- MMPOLIECCHI THIPABIINYECKOTO TPAHCIIOPTHPOBAHUS U CKIIATHUPOBAHUSI
OTXO00B 00OTraIleHNs;

- MPOLIECCHI TPOMU3BOACTBEHHOTO OOCITYKIUBAaHHUS 000TaTUTENbHBIX (habpuK
(BotoOCHA0XKEHUE, BO3TyXOCHA0KEHNUE)

Ymemon:

- yMeTb pa3pabaTelBaTh IPOCKTHBIC WHHOBALMOHHBIE pEIICHHS II0
nepepabOTKe TBEPABIX MMOJE3HBIX NCKOMAEMBIX, BKIIFOUasi BCIIOMOTATEIbHBIC
MPOLIECChl U TPOLECCH MPOU3BOJICTBEHHOTO OOCITY:KMBaHHA: BBHIOUPATH M
paccUMTHIBaTh TEXHOJOTMYECKHE CXEMBbI 00E3BOKMBaHUs, 00CCIBUINBAHUS
MHUHEPAIBHBIX TPOAYKTOB, TIBUICYJABIMBAHUS HAa  OOOTaTHTEIIHHBIX
(habpukax, cxemMbl BOJOCHAOXKEHHS Ha 000TaTUTENBHBIX (habpUKaxX, CXeMbI
THIPAaBIMYECKOT0 TPAHCIIOPTUPOBAHUS XBOCTOB O0OTAIICHHS U TTapaMeTphl
XBOCTOXPaHMJIHII

Bnaoemus:

- BJIQJIETh HABBIKAMU Pa3pa0OTKH MPOCKTHHIX WHHOBAIIMOHHBIX PEIICHUI
o  mepepabOTKe  TBEPABIX  IOJIE3HBIX  HCKOMAEMBIX,  BKJIIOYAs
BCIIOMOT'aTCJIBHBIC IMPpOUeCChI u IMpoUeCChbl IMPOU3BOJACTBECHHOTO
00CITyKIBaHHS;

- OCHOBHBIMH METOAMKAMH SKCIICPUMEHTAIBHOTO OTIPECTICHUS PA3THIHbBIX
rapameTposB IPOLECCOB 00€3BOKMBAHUS, IbUICYIaBIMBAHUA,
BOJOCHAOKEHUS, THAPABIMYECKOTO TPAHCIIOPTA, HAaBBIKAMH 00pabOTKH
MOJTYYCHHBIX IKCTIEPUMEHTAIBHBIX JaHHBIX

- OCHOBHBIMH METOJHMKAMH pa3pa0OTKH MPOCKTHBIX PEUICHUH OTIeNCHHUN
00e3BOKMBaHUsI Ha 000TaTUTENbHBIX (habpuKax

I1CK-6.3

CriocoOHOCTh BHIOMPATh U PACCYMTHIBATH OCHOBHBIC TEXHOJOTHYCCKUE MapaMeTphl 3PPEKTHBHOTO U
9KOJIOTMYECKH OE€30MacHOr0 MPOU3BOJCTBA pabOT Mo mepepadoTke U 0OOTallCHUI0 MUHEPAIBHOTO
CBIPbSl Ha OCHOBE 3HAHWH MPHHIMIIOB MPOEKTHPOBAHHS TEXHOJOTHUECKUX CXEM O0OraTHTEILHOTO
IPOU3BOJICTBA M BHIOOPA OCHOBHOT'O U BCIIOMOTATEIILHOTO 000TaTHTEIBLHOTO 000PY/I0BAHHUS

3namo:

- OCHOBHBIE TEXHOJIOTUYECKUE MapaMeTpbl 3PPEKTUBHOTO 1 SKOJIOTHUECKH
0€301acHOro MPOM3BOACTBA PA0dOT 10 MepepadboTKe ¥ 00OTAICHHIO
MHHEPAIBLHOTO CHIPHS;

- TPHHIMITBI ICHCTBHS, YCTPOMNCTBO M TEXHUIECKHE XapaKTEPUCTHKU
anmaparoB JUisi 00€3BOKHBAaHUSI MUHEPAILHBIX MTPOIYKTOB,
BUICYJIABIMBAHMS M IS IPOIIECCOB MPOMU3BOJICTBEHHOTO 00CITYKUBAHUSI

Ymemon:

- pacCUMUTHIBATh OCHOBHBIE [TAPAMETPBI TEXHOJIOTHH U 000TaTUTEIBHOTO
000pYZI0BaHHUS; AaHATTM3UPOBATH YCTOHUYUBOCTH TEXHOJIOTHYECKOTO
polecca U Ka4ecTBO BBIITyCKAaeMOM MPOIYKIUH;

- BbBIOMpaTb M paccUMTHIBATH HEOOXoaMMoe O00OpyNOBaHUS IS
00E€3BOKMBAHMS MHHEPAIBHBIX MPOAYKTOB, MbUICYJIABIUBAHUS, IS
IIPOIIECCOB MPOM3BOJCTBEHHOT0 00CITYKUBAaHUS

Bnaoems:

- MeToJlaMM pacu€Ta KaueCTBEHHO-KOJIWYECTBEHHOM W BOJIHO-IILIAMOBOU
CcXeM;

- MeToamMu 00OCHOBAHUSI OCHOBHBIX IAPaMETPOB M METOJMKAMHU pacdera
TEXHOJIOTHYECKOT0 000PYIOBaHUS I BCTIOMOTATEeILHBIX MTPOIIECCOB




[ICK-6.4

CnocobHOCTh pa3pabaThiBaTh ¥ PEATM30BBIBATH IPOEKTHI IPOM3BOJCTBA IIPH  IepepadoTKe
MUHEPAJIbHOTO W TEXHOTEHHOTO ChIPhS HAa OCHOBE COBPEMCHHON METOIOJIOTMU TMPOSKTUPOBaHUS,
pPacCUMTHIBATh IMPOU3BOJUTEIBLHOCTh U ONPEICNATh IapaMeTpbl O00OPYHOBaHUS O0OTaTUTEIBHBIX
(habpuk, popMHUPOBATH TeHEPATBHBIN TUTAH U KOMITOHOBOYHBIE PEIICHHSI 000TaTUTENBHBIX (habprK

3namob:

- COBPEMEHHBIE TIPOCKTHI M0 TepepadoTKe MUHEPATHLHOTO U TEXHOT'CHHOTO
CBHIPbSI U METO/IOJIOTHIO UX MPOCKTUPOBAHMS;

- METOJMKH pacdeTa IMPOU3BOJUTEIBHOCTH OOOTaTUTENBHON (aObpuku u
OTJEJIbHBIX €€ IIEXO0B;

- METOIUKHU OTIpEICITICHIS rmapamMeTpoB obopymoBaHUs IS
BCIIOMOTaTeJIbHBIX MPOIIECCOB HA 000TaTUTEIbHBIX (pabprkax

Ymemon:

- paspabaTeiBaTh ¥ pEAIM30BHIBAaTh MPOEKTH MPOWU3BOACTBA IO
mepepaboTke MHHEPAaTbHOTO W TEXHOTEHHOTO CHIphSi HA OCHOBE
COBpPEMEHHOH METOJ0JI0TUH MPOEKTUPOBAHUS;

- paccuMThIBaTh MPOU3BOJUTEIBHOCTH M  ONPEHCNATh IMapaMeTphl
o0opymoBaHUS [UIS TPOIECCOB OOE3BOKMBAHMSA, IIHUICYJIABIUBAHMUS,
BO3TyXOCHA0KEHHs1, BOJJOCHA0KEHUS, THAPABIMYECKOTO TPAHCIIOPTA

Bnaoemo:

- IpuHOUNAMH (GOPMHUPOBAHHS TEHEPAIBLHOIO IJIaHA U KOMIIOHOBOYHBIMU
pelIeHUSIMU 000TaTUTENBHBIX (PaOpPUK;

- OCHOBAaMH COBPEMEHHBIX METOJOB MPOEKTHPOBAHMS OOOTATHTEIHHBIX
(habpuk

I1CK-6.5

TOTOBHOCTBIO IIPUMEHATH COBPEMECHHBIC I/IH(I)OpMaLII/IOHHI:IC TEXHOJIOTUH, AaBTOMATHU3UPOBAHHBIC
CHUCTEMBI ITPOCKTUPOBAHUA 000raTHTENBHBIX IIPOM3BOACTB

3namo: - IPUHIMITBI aBTOMATH3allUHU MPOU3BOJICTBEHHBIX ITPOLIECCOB;

- pabOTy M PEryJIUPOBKY 000PYAOBaHUS.
Ymemsn: - 3a/1aBaTh HEOOXOIMMBIE TTapaMeTPhbl TEXHOJIOTHYECKOTO TPOIIEeCcCa;

- paboTath B mporpaMMHBIX KoMIniekcax Autocad u Kommac;

- 00padatbIBaTh Pe3yNbTaThl SKCIEPUMEHTOB M aHAIM30B PaboThl (haOpHKH.
Bnaoemo: - OCHOBHOU TEPMUHOJIOTHEH KypCa;

- HaBBIKAMH PabOTHI B MPOrPAMMHBIX KOMILJICKCAX;
- METOJlaMU ITPOCKTHUPOBAHUA O60py):[OBaHI/I$I JJIA BCIIOMOI'aTeJIbHbBIX
MIPOIIECCOB.




4. CTpyKTYypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)
OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCTaBIsAeT 5 3aueTHbIX enuHul] 180 akasn. yacos, B TOM 4uCIIe:

—KOHTaKkTHas pabora — 12,9 akan. 4acos:

— aymutopHas — 10 akaj. yacos;

- BHeayJIuTOpHas — 2,9 akaJl. 4acoB

—camocTosTenpHas pabora — 158,4 akan. 4acos;

—IIOJIFOTOBKA K 3K3aMCHY — 8,7 aKaz. Jgaca

~
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Pa3nea 1. «O0e3BokuBaHne NPOIYKTOB 5 [1K-- 4,
odoorameHus TIK-- 19,
INCK - 6.3,
IICK-6.4
1.1. Tema «3HaueHue BOJABI M BO3AyXa B 1 10 CamocTosiTeTbHOE U3yUEeHHE VY cTHBIN omnpoc.
TEXHOJIOTHYECKUX Mpolieccax oOorameHus, B y4eOHOI 1 Hay4HO uTeparypsl. | 3amuTa 1a00paTOPHBIX PaboT.
OCYILIECTBJICHUN TPAHCIOPTa MaTepUasoB, Pemenue nomamHux 3a1ad rno [IpoBepka pemenus
obecriedeHne KkoMpopTHOW  cpeabl Ul teme «llokazarenu JIOMAIIHUX 3a/1a4
Tpynsamuxcsa.  Krnaccuduxanuss  Bcromora- BJIarOCOJIEPKAHUS».
TEJIbHBIX IPOLIECCOBY
1.2. Tema «Bnaroynep>kuBaromasi crnoco0- 10
HOCTh MaTE€pHaJIOB)
1.3. Tema «/IpenupoBanuie» 10 CaMocTosTeNnbHOE U3YUYEHHE YcTHBIN onpoc.
€OHOM M Hay4HOH JIuTepaTypshl. | 3amuTa 1a00paTopHbIX padoT.
1.3. Tema «CrymeHue» 1 10 i e patyp patTop P
ITonroroska nabopaTopHOMY
1.5. Tema «®@unpTpoBaHUE» 1 10 3aHATHIO.
1.6. Tema «Cymika» 10
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Pasnesn/ rema 2, (B axan. wacax) E § Bun camocrostenpHoNn dopma TeKYWEro KOHTPOI E % %
> R = yCIeBaeMOCTH U > = 2
MUCIHAILINHBI < C | F o S < paboThI N &3 o
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1.7. Tema «Texnomorudeckue CXeMbl 10 [ToaroroBka k cEeMHUHAPCKOMY BricTymenue Ha
00€3BOKUBAHUSI» 3ansThio Ne 1. CEMHHApCKOM 3aHsATUU Nel.
[ToaroroBka K KOHTPOJBHON BrimonHenne KOHTPOJIBHOM
pabore. paboTHI.
Hroro no pa3zneny 5 2 70
Pa3pen 2. «ObecnplIINBaHNE ) T1IK-- 4,
nbLJICYIABJIUBAHUEH TIK-- 19,
I[ICK - 6.3,
I[ICK-6.4
IICK - 6.5
2.1. Tema «OOecnbpulMBaHNE TPOIYKTOB 14 CaMocTosTenbHOE U3yUYEHNE YcTHBIN onpoc.
o0oraIeHus» yueOHOI U HAyYHOU JTUTEepaTyphl. | 3amuTa JJ1abopaTOpHBIX padoT.
2.2. Tema  «OOmue  cBemeHUs O 1 12 [Toaroroska k 1aboparopHomy Pemenne nomamnux 3amad.
NbUICYTaBIMBAaHUM  HAa  00OTaTUTEIHHBIX 3aHSTHIO.
(habpukax»»
2.3. Tema «MeTo1bI MBUICYTABIUBAHUS 1 12 [ToaroroBka Kk CEMHUHAPCKOMY BricTynnenue Ha
3aHATUIO Ne 2. CEMUHApPCKOM 3aHATUU Ne2.
HToro mo pazneny 2 38
3. Paszgen «BoaoBo3ayumHoe XO0351iiCTBO [IK-- 4,
odoraTuTeJbHbIX padpur» IK-- 19,
I[ICK - 6.3,
IICK-6.4

IICK - 6.5
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3.1. Tema «OO01muMe BOMpPOCHl BOJAOCHAOKEHUS 1 10 CamocrosiTenbHOE U3yUECHHE YcTHbIN onpoc.
00oraTUTENbHBIX (adpuK» y4eOHOI 1 Hay4IHOH IUTeparypsl. | 3amuTa 1a00paTOpPHBIX padoT.
[ToaroroBka k m1aboparopHoMy
3aHSTHIO.
3.2. Tema «Hacocbsl 1 HACOCHBIE CTAHIIHI) 1 10 Pemenne nomamHux 3a1ad mno [IpoBepka pemeHus
teme «Pacuyer BogonpoBOIHOM JOMAIIHHAX 3a]1a4.
CETH.
3.3. Tema «O6mme BOTIPOCHI 10 CaMocTosTeIbHOC U3YUCHUE Y CTHBIN ompoc.
BO3/TyXOCHA0KEHHUSI 000TaTUTENbHBIX yueOHOI U HAyYHOU JTUTEepaTyphl. | 3amuTa JJabopaTOPHBIX padoT.
(babpuk» [ToaroroBka k 1abopaTopHOMY
3aHSTHIO.
Hroro no pazneny 5 1 1 30
Pasgen 4. «XBocToBOe  XO03AHCTBO IIK - 4,
odoraTuTeJbHbIX (padpuk» K - 19,
I[NICK - 6.3,
IICK-6.4
IICK - 6.5
4.1. Tema  «OOmue  cBemeHUs O 1 10,4 |CamocTosITenTsHOE N3YICHHE YcTHbI# ompoc.
KaHaTU3alun» yueOHO U HAyYHOU JTUTEepaTyphl. |3amuTa JJabopaTOPHBIX padoT.
[ToaroroBka k 1a00paTOPHOMY [IpoBepka pemeHus
3aHATHIO. PelieHne momManrHux JOMAIITHUX 3a/1a4
3a1a4 1o teme «Pacuert
XBOCTOBOTO XO0351CTBa
oboratutenbHOU (pabpuKm».
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42. Tema «['MapaBIUYECKUA TPAHCIIOPT 1 10 [ToaroroBka k 1abopaTopHOMY YcTHbI onpoc.
MIPOYKTOB 00OTAIICHUS 3aHsATHIO. Perienre qomamHmux 3amuTa JIabopaTOpPHBIX padoT.
3aja4 1o Teme «Pacuer [IpoBepka pemieHwsI
THIPABIMYECKOTO TPAHCIIOPTA. JIOMAITHUX 3a]1a4
[ToaroToBka K SK3aMeHY:
U3y4eHUEe y4eOHOH JINTEePaTypPHI,
KOHCIICKTOB JICKITHH.
Hroro no pasneny 5 1 1 20,4
HToro nmo tucuunjinue 5 4 6 158,4 IK3aMeH




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B mpouecce npenogaBaHusi AUCLUUIUIMHBL «BcromoraTenbHble MPOLEcCh MPUMEHSIOTCS
TpaZMLINOHHAS U NHTEPAKTUBHASI TEXHOJIOTUH.

YcBoeHME IUCHUIUIMHBI JOCTUTAeTCs B XOJE AyAUTOPHBIX 3aHSATUH M BBIIOJIHEHUS
CTYACHTAaMM pa3jIM4YHbIX BHUJIOB CaMOCTOATENIbHOW palOoThl. Jleknuu mnpoxoJgsaT Kak B
TPAOUIIMOHHON (opMme <«JIeKIus-uHOpMaIHs», Tak U B (OpMe «ICKUHUSA-IUCKYCCUS» H
«CEeMHUHAp-IUCKyCCUsI» € LENbI0 KOJUIEKTUBHOI'O OOCYXJEHHUs BOIIpoca, Mpobiembl (3apaHee
BBIHECEHHBIX IIPENOJaBaTeeM Ha OOCYXAEHHME) W MEXIPYNIOBOro Juaiora. «Jlekums-
JUCKYCCHS» TaK MPOXOJUT B (pOopMe HaAyUHO-NPAKTUUECKOTO 3aHSTUS C 3apaHee MOCTAaBICHHOM
npoOJEeMaTUKOW M CUCTEMOM JOKIJIAIOB CTYACHTOB JUIMTEIBHOCTHIO 5-10 MHUHYT, a B KOHIIE
JEKIMH NPENoAaBaTelb MOJABOJAUT UTOI'M CAMOCTOSTEIbHON PabOThl U BBICTYIUIEHHUH CTYIEHTOB,
JIOTIOJTHSIET WIIM YTOYHSIET MPEJICTaBICHHYIO HHPOPMALIUIO U (POPMYITUPYET OCHOBHBIC BHIBOJIBI.

[Tpu nmpoBeaeHNH JEKIIMOHHBIX 3aHATHH MCIIOIB3YIOTCA: METOJ KOHTEKCTHOIO 00yUeHMs,
KOTOPBIH MO3BOJISIET YCBOUTH MaTepUall IyTEM BBISBIICHUS CBSI3€H MEX/y KOHKPETHBIM 3HaHUEM
U €ro NpUMEHEHHEM, METOJ| MEKIUCUUIUIMHAPHOTO O0yYeHHUs JUIsl UCIIOJIb30BAaHUS 3HAHUM U3
pasHbIX 00JacTed, WX TPYNIUPOBKM M KOHIEHTPAlMA B KOHTEKCTE KOHKPETHOH perraeMoin
3ajjauy, ydyeOHasi JUCKyCcCUsl KaK METOJl MHTEPaKTUBHOIO OOy4YeHHs MO OOCYXJIEHUIO HUTOIOB
BBITNIOJIHEHUS pACUETHBIX 3aJJaHUI U aHAIN3y KOHKPETHBIX POU3BOICTBEHHBIX CUTYaIUil.

JIeKIIMOHHBIN MaTepuan yriyoiaseTcs MpU CaMOCTOATENbHOM H3YYE€HUM MaTepuana Io
TeMaM Kypca, 3aKperuIsieTcsl IpU pelIeHUH JOMAIHUX 33Jad U MPU MOJArOTOBKE BBICTYIUICHUN
Ha CEMUHApPCKUX 3aHATHUAX, IJ1€ pa30UparoTcs KOHKPETHBIE IPOSKTHO-KOMIIOHOBOYHBIE PELLICHUS
Ha TpUMEpEe ACHCTBYIOUIMX MPEINPUATHI, TPU BHITIOIHEHUU U 3aIlUTe JIAOOPATOPHBIX padoT.
Hcnonb3yroTcss  WUIIOCTpaTHBHbIE — BUAeoMmarepuansl  (BuaeopuibMbl,  (ororpaduu,
ayJIM03aliCH, KOMIIbBIOTEPHBIE TPE3CHTALINH ).

B kauecTBE OLEHOUYHBIX CPEICTB HA MPOTSIKEHUU U3YUYECHMS JUCLUIUIMHBI UCIIOJIB3YIOTCS:
YCTHBIN OIPOC, TECTUPOBAHUE, BBICTYIJICHUE HAa CEMHUHAPCKUX 3aHATHUSX, MPOBEPKA PEILECHUs
JIOMAITHUX 3a]1a4.

JleKMOHHBI MaTepuan 3aKpervisieTcss B XO0JA€ J1IabopaTOpHbIX padOT, HAa KOTOPBIX
BBIMIOJHAIOTCSA  TPYNIIOBBIE WM WHAUBUAYaJbHbIE 3aJaHUs IO IPOWJIEHHOW TeMe.
JlaGopaTopHbIil IPaKTUKYM BBIIOJHSAETCS C LIEJbI0 MPUOOPETEHHs] MPAKTUUYECKUX HABBIKOB I10
U3YYEHHUIO TPOLECCOB O0E3BOKMBAHMS M YCTAHOBJIEHUIO BIUSHMS OCHOBHBIX MapaMEeTpOB Ha
nokasarenu 00€3BOXKMBaHMSI, peryiupoBke oOopyaoBanus. Ilpu npoBeneHnn aabopaTOpHBIX
paboT CTyZIeHTBl JOJDKHBI HaydyuThCs paboTaTh Ha JabopaTOpHOM OOOpYIOBAHUHU, YMETh
MPAaBWIBHO OPraHU30BBIBATh IKCIEPUMEHT, SICHO U TOYHO OINUCHIBATH MPOBEIECHHBIE OIIBITHI.
[Ipu mnpoBeneHuH naOOPATOPHBIX 3AHATUH MCIONB3YETCS METOJ KOHTEKCTHOTO OOy4YeHHS,
KOTOPBIH MO3BOJISIET YCBOUTH MaTepUall MyTEM BBISBIICHUS CBA3EH MEKy KOHKPETHBIM 3HAaHUEM
U €r0 IPUMEHEHUEM.

CamocTrosTenbHass paboTa CTYAEHTOB CTUMYJHPYET CTYAEHTOB K CaMOCTOSITEIbHOM
npopaboTKe TeM, B Mpoliecce BBIMOJHEHUS WHIMBUIYAIbHBIX JIOMAIIHUX 3a/laHUi, B Mpolecce
BBITMIOJTHEHUS KypCOBOM pabOThl M MPH MOJATOTOBKE K MPOMEKYTOUHON aTrTecTanuu. Pe3ynbTaTsl
YCBOEHHsI MaTepualia MpoBepsIoTcs B popMe IK3aMeHa.

6. YueOHO-MeTOANYEeCKHE 00ecTIeYeHHEe CAMOCTOSITEIbHON PadoThl CTYICHTOB

[To npucrumiuHe «BcemomorarenbHble NPOLECCH» MPEIyCMOTpPEHa ayAWTOpHas |
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.
BueaynuTopHas camocTosiTeNbHas paboTa CTYJ€HTOB OCYIIECTBISETCS B BUE MOATOTOBKU
K J1a00paTOPHBIM, KOHTPOJIBHBIM paboTaM, CEMHUHAPCKUM 3aHSTHIM, IPH PEIICHUHU JOMAITHUX
3a]ad.
Bunbr camocTosiTenpbHOM paboThl (00BEM YacOB, OTBOJMMEBIX Ha CAMOCTOATEIBHYIO paboTy
1o yueOHOMY I1any — 54,5 gacos):



1. CamocTosATenbHOE N3ydYeHUE YUeOHOM TUTEepaTyphl — 16,5 yacoB

2. [ToaroroBka K 1a00paTOPHBIM 3aHATUSIM — 10 gacos
3. [loaroroBka K CEeMUHAPCKUM 3aHSATUSM — 8 gacoB
4IToaroToBKa K KOHTPOJIBHOM padboTe —4 gaca

5. Pemenne qoMantHux 3aaaq — 16 gacos

Ilepeuenv mem 013 noozomoeku k cemunapckomy sanamuro Nel «Texnonozuueckue cxemot
00e3802CUBAHUAN:
1. Cxembl 00€3BOKMBAHUS TIPOJYKTOB OOOTalleHHWs HAa MarHMTOOOOTaTHUTEIbHBIX

dabpukax.
CxeMbl 00€3BOKMBAHUS ITPOTYKTOB 00OTaIICHHs Ha TPAaBUTAIIMOHHBIX (pabprkax
Cxembl 00€3BOKHBAHUS IPOAYKTOB o0oramieHus Ha (IIOTalHOHHbIX (habpuKax
KommnoHoBka 000opyaoBaHus 00€3BOKUBAIOIINX YCTAHOBOK.
Cryiienue 1 CKJIaIupOBaHUE CTYIIEHHBIX XBOCTOB.

arwnN

Ilepeuensy mem 0na nodzomoexku K cemunapckomy 3auamuio Ne2 «OQobecnviniueanue u
nolieynaeaueanue Ha 0602amumenbHvIX PadpuKaxy:
1. Konctpykiuu obecnbuiBaTesnei.
ObecnbuiMBaHNe acOECTOBBIX KOHIIEHTPATOB KaK METO/I ITOBBIIIEHHUS UX KAueCTBa.
KoHCcTpyKIIny UKIIOHOB M OaTapeHbIX IIUKJIOHOB JJIS TTBUICYJIaBINBAHUS.
KoHCTpyKIIMU MOKpPBIX MbLICYIOBUTENEH
bapboTaxHble 1 EHHBIE NbUICYJIOBUTEIH.
KoHcTpykinu TkaHeBbIX (GMIBTPOB AJIS MbUICYIaBINBAaHUS.
KoHcTpyKinm 3¢pHUCTHIX 1 KOMOMHUPOBAHHBIX (DUITBTPOB.
KoHcTpykuuu 31eKTpopuiIbTpoB.
. CxeMplI nbUICYIaBIMBAaHUS Ha 00OTaTUTENBHBIX (padpuKax.
10 Bbopr6a ¢ nbUIbI0 Ha 000raTUTENBHBIX (padpUKax.

©CoNoORWN

BapuaHTBI KOHTPOJIBLHOM PadoThI 0 pa3aeay «O0e3B0KMBaHUE NPOAYKTOB 000raleHus»

Bapuanr 1

1. [lepeuncnure BUABI BIaru M yKaXKUTE MOPSAOK HACHIIICHUS BJIaro abCcoMIOTHO
CyXOro mMarepuara.

2. Packpoiite BiausHME KpYMHOCTH W (OPMBI YaCTUIl Ha BIArOYyAEP>KUBAIOMIYIO
CIOCOOHOCTH MIPOJIYKTOB 00OTAIICHHUS.

3. Onummre mporecc 00e3BoKUBaHMs B OyHKepax. YKaxkuTe o01acTb MPUMEHEHHS
nporiecca; Kakas Biara yaiasieTcsl i3 MaTepuana.

4. [IpuBenuTe KOHCTPYKIMIO W TMPUHIHUN pPabOTHl JUCKOBOTO BaKyyM-(UIbTpa.

Hepqu/ICHHTe AOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIUU.

Bapwanr 2
1. Jlaiite  XapakTepUCTHKY KamWwuIApHOM Biaru. Ha kakue Buabsl OHa
noapasnensercs?
2. Packpolite BiMsHUE OPUCTOCTH U CTPYKTYPBI OCaJKa HA BJIArOYIEP KUBAIOLLYIO

CMOCOOHOCTH TIPOTYKTOB 00OTAIICHHUS.

3. Onumre nporecc 00e3BOKUBAHMS HA IPEHAXKHBIX CKJIaaX. YKaXuTe 00JacTh
NPUMEHEHHUS Mpoliecca; Kakas Bllara yajseTcsl U3 MaTepuana.

4. ITpuBeauTe KOHCTPYKLUIO ¥ IPUHLIUI paboThl 6apabaHHOM cymmiky. [lepeunciure
JIOCTOMHCTBA U HEJJOCTATKH KOHCTPYKIUH.

Bapuanr 3

1. Jlaiite xapakTepucTuKy ajcopOupoBaHHOW Biaru. Ha xkakue BuAbI OHa

nozpaszeinsercs ?



2. PackpoiiTe BiusiHuE (PU3HKO-XMMUYECKOTO COCTOSIHUSL TIOBEPXHOCTH TBEPAOIO Ha
BJIarOyACP>KUBAIOIIYIO CTIOCOOHOCTH MPOIYKTOB O0OTAIICHHUS.

3. Onwumute nporecc 00e3BOKUBAHMS HA TPOXOTAX. YKKUTE 00J1aCTh IPUMEHEHHS
Ipolecca; Kakas Bilara yajasieTcst U3 MaTepuaa.
S. [lpuBeauTe KOHCTPYKLUMIO W NPUHIMI pabOThl PaJUATBHOTO CTYCTHTENS C

LHECHTPAJIbHBIM ITPUBOJOM. HepC‘II/ICHI/ITe JOCTOMHCTBA U HCAOCTATKHU KOHCTPYKIUU.

Bapuant 4

1. JlaiiTe XapaKTepUCTUKY TMI'POCKOIIMYECKON BJIArd. YKaXUTE MOPSAOK yIAJIEHUs
BJIard U3 0OBOJAHEHHBIX MTPOAYKTOB 00OTraIleHus IpuoOe3BOKUBaHUH.

2. Packpoiite BiausiHME KPYMHOCTH M (DOPMBI YacTUI] Ha BIIATOYJEPKUBAIOIILYIO
CHOCOOHOCTH MPOJYKTOB OOOTallICHHMS.

3. Onwumute mporecc 00e3BOKMBAaHUS B KOBIIOBBIX 3JIEBaTOpax. YKaXuTe 00JIacTh
IIPUMEHEHHUs ITPOLecca; Kakas Bilara ylajseTcsl U3 MaTepuaa.

4. [TpuBearTEe KOHCTPYKIMIO U MPUHIUI PaOOTHI TOPU3OHTAIBHOTO (DHIBTP-TIpECCa.

Hepe‘lI/ICHI/ITC AOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIUH.

TecTnl Kk pa3neny Kypca «O0e3BoKUBAHUE POJYKTOB 000TrallleHHsI»
Bapuant Ne 1
1.0t yero 3aBUCHUT BBIOOP 000PYI0BaHUS U CXEMbI 00€3BOKMBAHUS IPOAYKTa 000TaleHUs?
1.0t KpynHOCTH NpPOAYyKTa
2.0T cMauMBaEMOCTH ITOBEPXHOCTH
3.0T IJI0THOCTU NMPOIYKTA
4.0T NOpUCTOCTH MPOIYKTA.
2.KakuMu cuitaMu yaep;KUBaeTcsl KallujuIIpHas Bjlara B MUKpO- 1 MakpoKanususapax?
1.MoeKynsIpHbIMU CHUJIaMH CLETIIICHUS] MKy MOJIEKYJIaMU TBEP/IOTO U BOJIBI.
2.Cunamu aacopOuuu.
3.O1eKTpoCTaTUYECKUMHU CUJIaMH OTTAJIKUBaHUS OJHOMMEHHBIX 3apsi/I0B.
4.CunaMy OBEPXHOCTHOTO HATSKEHUS BOTHYTBIX BOJHBIX MEHUCKOB B KallMJUISIPax.
3.Kakoe BiMsHME OKa3blBa€T CMAuYMBAEMOCTb ITOBEPXHOCTH TBEPAOM (ha3bl HAa KOHEUHYIO
BJIQ)KHOCTbB IPOJYKTa?
1.He oxa3pIBaeT BIHSHUS.
2.Yem Oosnbliie 0,7eM MEHbIIE BIAXKHOCTb IPOAYKTA.
3.YeMm Oombiie 0,TeM BbIIIE BIAKHOCTh IPOAYKTA.
4.YeM MeHbIIIe 0,TeM MEHBIIIE BIAXKHOCTD.
4. O6nacTb MPUMEHEHHS KOBIIOBBIX 3J€BATOPOB?
1./1ns 06e3BokMBaHUS (DIOTAMOHHBIX KOHLIEHTPATOB.
2. 1511 06€3BOKMBAHMSI MAarHETUTOBBIX KOHLIEHTPATOB.
3. 1511 00€3BOKMBaHNS MapraHIeBbIX KOHIIEHTPATOB MPOAYKTOB 00OTallleHUs YIIIEH.
4.]1n1s1 00€3B0O’KMBAHUS YTOJIBHBIX IILIAMOB.
5.B crycTuTensix B 30He C)KaThs OCajKa HaOII0aeTCs:
1 .M30nmpoBaHHOE IBUKEHHUE TBEPABIX YaCTHIL B BOJE.
2.CrecHeHHOE TaJIEHUE YaCTUIL.
3. IBM>KeHHE KUAKOCTM BBEpPX IO KaHajlaM B OCAJKE IOJ JIABICHUEM HaxXOJALIETOCs BbILIE
MaTepuaia.
4.CommxkeHre CKOpoCTel MaJjeHus KPYIMHBIX U MEJIKUX YaCTHUIl U OCAXKIAECHUE UX CIIOEM.
6.B kakux equHUIIAX U3MeEpsIeTCs yAeNbHas IUIONIA/lb CTYIIEHHUS.
1.m2u/T.
2.M%/T.
3.m%/m.
4.1/™.



7.Kak nzmensiercs E-OTEHIMAT IBOMHOTO 3JIEKTPUUECKOTO CII0S C JOOABIEHUEM 3JIEKTPOIUTA?
1.CHmxaercs 10 HYJIA.
2.YBenuuuBaeTcs.
3.CTaHOBUTCS paBHBIM MOJTHOMY (TEPMOAMHAMUYECKOMY) OTEHIIUATY.
4.He n3mensercs.
8. OTIMYUTETHHON 0COOCHHOCTBIO BHICOKOTIPOM3BOIUTENIbHBIX crycTuteneit supaflo sensercs:
1.Hanmaue rpeOGkoBoii hepMBbi.
2.Hanuuue KoIbIEBOTO CIMBHOTO Kenoba ¢ OTOOMHUKOM IEHBI.
3.Hanmuune mexaHu3Mma noabeMa rpeOKoBoil (hepMbl.
4. Hanuyuie 0>XM>KEHHOM 30HBI (ITOCTENHN) U3 C(PIOKYTUPOBAHHBIX YaCTHULI.
9.5 9ero 100AaBISAIOTCS PeareHThI-COOUPATENu B CTYIIAEMYIO yIbITy?
1.Pearentsl ruapoQoOOU3UPYIOT MOBEPXHOCTh YACTHUIl, CHUKAIOT YCTOMYMBOCTH THUAPATHBIX
CJIOEB U CIIOCOOCTBYIOT CIMIIAHUIO YACTHII.
2.CHIXKAIOT JIEKTPUYECKUH 3apsi/i HAa TOBEPXHOCTH YaCTHII.
3.CBs3BIBAIOT MEXKAY COOO TOHKHE YaCTHUIIBI, 00pa3ysi MEXITY HUMU «MOCTUKI.
4.BBI3BIBAIOT pacmajl arperatoB B BOJAHOM CYCIIEH3UU Ha OTAENIbHBIC YACTHUIIBI WJIH MOJICKYIIbI.
10.JIBrmxymieii cuimoi (GUITbTPOBAHUS SIBIISCTCS:
1.Cuna tspxecTH.
2.1lenTpoOexHas cuia.
3.Pa3HocTh AaBneHuit Mo 00euM CTOPOHAM OPUCTON MEPETOPOIKH.
4.Cuna KanwuIsipHOTO J1aBJICHUS.
11.KakoBO BIMSHHE CKOPOCTH BpalleHus QIIBTPYIONMIEH TOBEPXHOCTH Ha TOKa3aTelln
¢unbTpoBaHU?
1.I1pu yBenrueHur CKOPOCTH BPAIIeHHsI BIIaXKHOCTh 0CAIKa YMEHbILIAETCSI.
2.11pu yBeIMYEHNUN CKOPOCTH BpaLEHUsI IPOU3BOAUTEIBHOCTD 10 TBEPIOMY YBEINUUBACTCS.
3.Ilpu yBenuueHUU CKOPOCTH BPAIICHUS IPOU3BOIUTEIBHOCTH 110 TBEPIOMY YMEHBIIACTCS.
4.1lpu yMEHBLIEHUH CKOPOCTHU BpallleHUs! IPOU3BOAUTEIBLHOCTD 10 TBEPAOMY YBEIMUNBAETCS.
12.KakoBa nomkHa OBITh BbICOTa OapOMETpUYECKOM TpyOBl A HMCTEUEHUS >KUIKOCTU M3
pecuBepa?
1.He menee 5,5M.
2.He menee 10,5M.
3.He menee 15,5M.
4.Hemenee 20M.
13.0061acTh npUMeHeHus npecc-(uiIbTPOB.
1.JInsi 06e3BOxkUBaHUSI TPYOBIX, OBICTPOOCEHAIONINX CYCIIEH3UW CO CKOPOCTBIO OCAXKIACHUS
yactul 6osnee 18mm/c.
2. 1151 KpYIHO3EpHUCTBIX CYCHEH3UN ¢ KPYIHOCTHIO YyacTHIl oT 2 A0 0,2mMm.
3.0 TpyAHOPHUIBTPYEMBIX CHIIbBHOPA30aBIEHHBIX MYJbI C KPYMHOCTHIO YacTUIl 10 1MKM U
MeEHee.
4.]1151 TOHKO U3MENBUYEHHBIX MPOAYKTOB KpYNHOCTHIO 30-100MKM.
14. Yto siBRsieTcsl ABMXKYIIEH CHUIION MTPOIIECCa CYIIKH?
1. Pa3HOCTB 1aBieHuUil ¢ BHEIHEN U BHYTPEHHEN CTOPOHBI IOPUCTOM NMEPETOPOAKH.
2. Cuiia TSKEeCTH Tena B Cpejie.
3. LlenTpobexkHast cuina HHEpIUH.
4. Pa3HOCTH JaJICHUI BOJISHBIX IMAPOB y MOBEPXHOCTH MaTepraja U B OKPYXKaIOIIEH cpejie.
15.Kakum 006pa3oM OCyIIECTBIISIETCS JBMKEHUE areHTa CYIIKH B Fa30BbIX TPyOax-CymIuikax?
1.3a cuer BeHTUIIATOpA-ABIMOCOCA.
2.3a c4yeT 1yTheBOro BEHTHIIATOPA.
3.3a cueT TypOOBO31YXOIYBKH.
4.3a cueT EeHTPOOEIKHOTO HAcoca.
Bapunant Ne2
1. Tepmuueckum 006€3BOKUBAHUEM SIBIISIETCS:



1. Crymenue.
2. JIperupoBaHue.

3. ®uiIbTpOBaHUE.

4. Cyuika.

2. K MOKpBIM OTHOCSITCSI TPOJYKTHI C COACP>KaHUEM BJIATH :

1. He menee 40%.

2.0t 15 no 40%.

3.0t 5 no 15%.

4. He menee 5%.

3. Kakas Byiara HaumMeHee IPOYHO YJAEPKUBACTCS TOBEPXHOCTHIO TBEPIOTO Tena?

1. I'urpockonuyeckas.

2. CB0oOOIHAS TPaBUTAIIMOHHAS.

3. [IpouHocBsi3aHHas.

4. AaresnoHHas.

4. CBoOo1Hast rpaBUTAIlMOHHAs BJlara:

1. [lepeMeniaeTcss Mexay YaCTULAMU TBEPAOTO MOJ ACHCTBUEM CUJIBI TSIKECTH.

2. 3anonHseT MUKPOKAMWUIAPH BO BHYTPE3EPHOBBIX MOpPAX YACTUI[ U MaKpOKAMWwUIApax B
MEX3EpHOBBIX POCTPAHCTBAX.

3. YaepxuBaeTcsi Ha TOBEPXHOCTH YACTUIl MOJIEKYJISIPHBIMU CHUJIAMHU TBEPIOE€ — KHUIKOE.
4. Ancopbupyercs Ha TOBEPXHOCTH TBEPBIX YaCTHUI[ U3 BO3AyXa.

5. JlpeHupoBaHue — 3TO MPOIECC 00S3BOKMBAHNS, OCHOBAHHBIH:

1. Ha ectecTBeHHOI (QrIIbTpaliy )KUAKOCTH Yepe3 CION MaTepuaa Mo JeHCTBHEM CUJIbI
TSXKECTH.

2. Ha ynanenue *UJIKOCTH U3 MaTepuaia rmoja JeHCTBHEM LIEHTPOOESKHOMN CHITBI.

3. Ha ynanenue >kHJIKOCTH M3 MaTepuaia Mo/ JSHCTBIUEM PAa3HOCTH JIABJICHUH 110 00eHM
CTOPOHAM MOPHUCTON MEPETOPOJIKH.

4. Ha ynanenue kuJIKOCTH U3 MaTepHalia Mo IeUCTBUEM PAa3HOCTU JABJICHUN BOJSHBIX MAPOB Yy
MOBEPXHOCTU MaTepHala U B OKPYKAIOIIEM IIPOCTPAHCTBE.

6. Kakoe BiamusiHue OKa3bIBa€T KPYIMHOCTh YaCTHI] 00E3BOKUBAEMOT0 MaTepHaia Ha BBICOTY
KalUJUISIPHOTO MOAbeMa KHUIKOCTH h B mTabene?

1. He oka3bIiBaeT BIUSIHUE.

2. YeM MeHbIIIe YaCTHIIBI MaTepualia, TeM Bbie h.

3. Yem KkpyIiHee 4acCTHIIbI, TeM BbIIIIE h.

4. Yem Menbye 4acTHIIBI, TEM HUXKe h.

7. B yem 3akirodaercs MpoLecc CrymieHus?

1.B noBbIlIeHuU KOHIIEHTpAIK TBePAOH (a3bl B CTYIIEHHOM MPOJYKTE MO CPABHEHUIO C
VCXOJIHOM CYCIIEH3MEH W MOJIy4YEeHHH OTHOCUTEIBHO YUCTOTO CIIMBA.

2.B paznenenuu TBepAOH U KUAKON (pa3 MyNbIbI TOCPEICTBOM MMOPUCTOMN MEPETOPOIKH.
3.B pazienenun KpymHbIX U MEJTKHX YacTHI] B BOAHOU cpejie.

4.B nosty4eHur OCBETJIICHHOW BOJIbl C MUHMMAJIbHOW KOHIIEHTpAllMel TBEPbIX YaCTHII.

8. KakoBa nmpuunHa QuIoKyIsSLUUN TBEPbIX YaCTUIl B ITyJIbIe?

1. CuenneHue anoyipHbIX KOHIIOB cOOMpaTens, 3aKPETUICHHOTO Ha MOBEPXHOCTH YACTHII.
2. CHI>KEHUE BEJIMYMHBI AJIEKTPOKMHETHYECKOTO MOTEHIMala TOBEPXHOCTH.

3. Cxatue muddysnoit uactu JIOC B pe3ynbTare 4ero 4aCTHIIBI COMUKAIOTCS Ha PACCTOSTHUH,
KOT/Ia CHJIbI TIPUTSKCHUS 3HAYNTEIIBHBI.

4. CuernjieHue 4acTHIl 3a CUET JIEKTPUUECKUX CHUIIL.

9. 1715t MOBBIMIIEHUST COICPIKAHUS TBEPIOTO B CTYIIIECHHOM MPOAYKTE HEOOXO0UMO:

1. YBenuuuTh Maccy OTKauMBaE€MOTO CTYIIEHHOTO IPOYKTa.

2. YMEHBIINTh MacCy OTKQaUMBAEMOI'0 CTYIIEHHOTO TPOIYKTa.

3.Pa36aBuTh NCXOHOE TUTAHKUE CBEXKEH BOJOM.

4.Y manuTh 4acTh BOJBI U3 UCXOJHOTO ITUTAHUS.

10. OTnuYuTensHOM 0COOCHHOCTRIO CTYIICHUS B TOHKOM CJIO€ SIBIISIETCS:



1. YBenuueHue CKOpOCTH OCaKAEHUS TOHKMX YaCTHULL.

2. YBenu4eHue Moy OCaxaeHNus 0e3 U3MEHEHHs rabapuToB aniaparoB.

3. YBenuueHue npou3BOAUTEILHOCTH CTYCTUTENS 10 UCXOAHOMY ITUTAHUIO.

4. YBenuyeHue coaep kaHus TBEPAOTO B CI'YIIEHHOM IIPOAYKTE.

11. Kak ocymiectBisieTcs: mporecc GribTpOBaHUS B BaKyyM-(QHIbTpax?

1. 3a cueT ruAPOCTAaTUYECKOTO AABICHUS CTOJI0a KUIKOCTH.

2. 3a cueT co3aHus pa3psHKEHUs C BHYTPEHHEH CTOPOHBI (PMIIBTPYEMOIl IeperopoIKy.
3. 3a cueT nojauM MysbIbl O JaBIEHUEM Ha PUIBTPYEMYIO IEPETOPOJIKY.

4. 3a cueT NpOX0XKAECHUS )KUJIKOCTH Yepe3 IOPUCTYIO IEPETOPOJIKY O] ACHCTBUEM
LEHTPOOEIKHON CHIIBI

12. Kakas Bnara ynaisercst U3 Marepualia B 30HE 00€3B0KMBaHMSI U IIPOCYILKH OCa/iKa B
BaKyyM-(uibTpax?

1. CBoOomHas rpaBUTAIIIOHHAS BIIara.

2.I'urpockonuueckast Biara.

3. OcTaTku rpaBUTALIMIOHHON BJIaru, KanuuIsIpHas U YaCTUYHO a/Ir€3UOHHAS.

4. Xumuueckas Biara.

13. KakoBo Ha3HaueHuUe pacupeIeIUTEIbHON FOJI0OBKH B BaKyyM-(DUIbTpax?

1. Inst oTBOJA pumbTpaTa.

2. 1514 co3gaHus BaKyyMa B CEKTOpax.

3. J1i1st moziauM €XaToro BO3ayXa B CEKTOPA.

4. J1nst monepeMeHHOro COeAMHEHNsI CEKTOPOB C BAKYYMHOM YCTaHOBKOM U yCTaHOBKOM CKaTOTro
BO3/1yXa ¥ OJHOBPEMEHHOI'0 OTBOJIa (PUIIbTpaTa.

14. Yto Ha3bIBAaETCS ar€HTOM CYIIKU?

1. AGCONIOTHO CYyXOil BO3YX.

2. Harperast 1OBEpXHOCTb.

3. BoasHoii nap.

4. Bo3nymiHas cpeia, BOCIpUHUMAIOIIAsI UCTIApSIIOUIYIO BIIary.

15. OTnuunTenbHON OCOOEHHOCTBIO CYHIHIIOK C «KHUIISIIIAMY CIIOEM SBIISETCS:

1. Hannuue nceBIo0KUKEHHOTO CJI0S CYIIMMOT0 MaTtepualia.

2. IIpoxokaeHne Bcero MaTepuasa yepe3 CylIIbHYI0 KaMePY C BBICOKOM CKOPOCTBIO.
3. BO3MOXHOCTB CYIIKH KPYITHOTO MaTepHalia.

4. ITpoomKUTENBHOCTD CYLIKH OYEHb MaJa.

BapuanTNe3
1. K B1a>xHBIM OTHOCSITCSI IPOAYKTHI C COACPKAHUEM BJIATH:
1.He menee 40%.
2.0t 15 no 40%.
3.01 5 10 15%.
4.He 6onee 5%.
2. Kakas Biara Hanbosiee IpoOvYHO yIepKUBACTCS TTOBEPXHOCTHIO TBEPIOTO Tema?
. CB0OOTHAS TPaBUTAITMOHHAS.
. Anre3snonHas.
. 'mrpockonmueckas.
. [IpounocBsi3anHas.
. AIlre3uoHHas Bliara 1o CBOet MPUPO/IE SBIISICTCS:
. Mexannueckoi.
. OU3NKO-XUMHUYECKOM.
. XUMHUYECKOM.
. OU3NKO-MEeXaHNYECKOM.
. [opsamox HackIeHHs BIaroi abCoMOTHO CyXOro MaTepuana;
. 'mrpockonmyeckas - aare3noHHas— MPOYHOCBSI3aHHASI- CBOOOIHAS TPABUTAIIMOHHAS.
. CBOOO1HAsI TPaBUTAIIMOHHAS-TPOYHOCBSI3aHHASI-a/IT€3NOHHAS-TUTPOCKOMTYECKasl.
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3. KanwiisipHO-CTHIKOBasi—BHYTPUIIPOMEKYTOUHAS—a/Ir€3UOHHAS-CBOOOAHASI TPABUTALIMOHHAS.
4.Anre3noHHAs-MIPOYHOCBI3aHHAS-CBOOOIHAATPABUTALIMOHHASI—HY TPUITPOMEKYTOUHAS.

5. B mporiecce qpeHUpOBaHUs U3 MaTepuaia yIaseTcs:

1. CBoOOHASI TpaBUTAIIMOHHAS.

2. KanunnsipHas Biara.

3. AaresuoHHas Bjara.

4. Xumuyeckas Biiara.

6. Ot uero, riaaBHBIM 00pa30M, 3aBUCUT BpeMsi 00€3BOKMBaHUS TPOAYKTOB 00OTalleHUS B
OyHkepax?

1. OT rpa”nyI0MeTPHUYECKOr0 COCTaBa MPOILYKTOB.

2. Ot TemnepaTypsl OKpYXKaroLle cpebl.

3. Ot hopmBbI yacTwuil.

4. OT KOHCTPYKIIMH JIPEHAXKHOTO YCTPOMCTBA.

7. CrymieHue — 3To mpoIecc 00e3BOKUBaHUS, OCHOBAHHBIN

1. Ha ecTecTBeHHOH (MIBTPALIUH KUAKOCTH Yepe3 CION MaTepualia ¥ MOPUCTYIO IIEPETOPOIKY
MO/ IEUCTBUEM CHJIBI TSHKECTH.

2. Ha ocaxxipenuu TBepAoi (pas3bl U3 IMyIIBITBI O] ICHCTBHEM CHIIBI TSHDKECTH WITH LEHTPOOSKHOM
CHUJIBL.

3. Ha npunyauTensHOH (110 ACHCTBUEM Pa3HOCTH JaBJICHUH ) (MIIBTPALIUH KUAKOCTH Yepes
MOPUCTYIO MEPErOPOJIKY, HE MPOHULIAEMYIO JJI1 TBEPbIX YACTHUL IYJIbIIbI.

4. Ha nepemelenue Biaru u3 0osiee HarpeThiX CJI0EB B MEHEE HAarpeThIE.

8. KakoBa nmprunMHa KOAryJasluy TBEPIbIX YACTHUL B IyJIble?

1. CHMKEeHHUE TIOJTHOTO TOTEHIIMANIA TOBEPXHOCTH.

2. Ancopbuus peareHTOB Ha MUHEPAIbHOM MTOBEPXHOCTH.

3. Cxatue muddysnoit uactu JIDC u cCHIKEHHUE IICKTPOKHHETUICCKOTO IMOTCHIIHATIA
MOBEPXHOCTH.

4. Camwxkenne TuIpo(HoOHOCTH TOBEPXHOCTH.

9. Kak npuBoauTcs BO BpalieHue rpedkoBas hepma B CTyCTUTENAX ¢ epupepuIeckum
npuBoJOM?

1. DnexkTpoaBUTaTesieM uepe3 YepBAYHbIN peLyKTOp Ha 3y04aThlil BEHell.

2. DneKTpoABUTaTeNIEM Yepe3 PeIyKTOP Ha XOI0BOM KAaTOK, KaTAIIUICS 110 penbCy.

3. DnekTpoaBuraTeneM Ha (GpPUKIMOHHBIN TPUBOI.

4. DAeKTpoABUTaTeNIeM Yepe3 MEeCTEPHIO0 Ha 3y0UaThlil CEKTOp.

10. Kakomy MOMEHTY COOTBETCTBYET KPUTHUECKAsl TOUKA Ha KPUBOH Mpoliecca CrylieHns?
1. CBOOOIHOMY OCAXICHHUIO YaCTHII.

2. CTECHEHHOMY OCaXJCHUIO YaCTHIL.

3. OKOHUYATETHFHOMY CXKATHIO 0CAJIKA.

4. Ilepexoa oT cBOOOHOTO OCAXKAECHUS YACTHIL K YIIJIOTHEHUIO OCAJIKA.

11. B nporiecce punpTpoBaHus HabIIOJaeTCS:

1. O6pa3oBaHue ClI0s 0OcaKa Ha TTOPUCTOM MEePEropojIKe.

2. OcaxJieHre TBEPBbIX YaCTHI] B )KHIKOH (asze.

3. OOpa3oBaHue cj0s 0cajKa Ha CTEHKax poTopa.

4. Otnenenue *XUJIKOCTH OT TBEPJOTO MaTepHraia IpU HEMPEPHIBHOM NIEpEMELICHUH MaTepHana
10 CUTY.

12. Kakue nporeccsl IpOUCXOIAT B BaKyyM-(UiIbTpax B 30HE 00€3BOKUBAHUS U MPOCYIIKH
0CagKoB?

1. OnHoha3HOE BMKEHHE KUIKOCTH.

2. OnHoda3Hoe ABMKEHHE BO3/yXa.

3. B Hauane nepuona — ogHodasHoe ABMKEHUE BO3/yXa, B KOHILIE IEpUoa — AByX(pa3zHoe
JBUKEHHE KUIKOCTH U BO3AyXa.

4. B Hauane nepuoja — AByx¢a3zHoe IBUKEHUE KUIKOCTH U BO3/IyXa, B KOHIIE NTepHoja —
oHO(a3HOE TBUKEHUE BO3TyXa.



13. HazHaueHue «ruaposIOBYIIKH» B cXeMe (PUIbTPOBATIBHON YCTAHOBKHU?

1. Jlns mpenynpexxaeHus nonaiaHus GUIbTpaTa B BAKYyM-HacoC.

2. Jlnst cOopa pubTpara.

3. J1st oTKaunMBaHUs BO3yXa U BOJbI U3 MOJOCTH (PUIbTpA.

4. lns crekanust GUIIbTpaTa B THIPO3aTBOP.

14. Kakast Biara npeMMyIIeCTBEHHO YAAIseTCsa U3 MaTepHrala B IPOLECcce CYIIKU?

1. CB0OOHAS TpaBUTAI[MOHHAS.

2. Kanwuisipuast.

3.I'urpockonuyeckas.

4. Xumunueckasl.

15. OTnuynTenbHON 0COOCHHOCTBIO KOHTAKTHOM CYIIIKH SIBIISETCS:

1. Terno nepenaeTcs OT areHTa CyIKM MaTeprany IpU HEMOCPEICTBEHHOM COITPUKOCHOBEHUHU.
2.Temnno nepenaercst MaTepuainy OT ropsiueii MOBEPXHOCTH ITPH HETIOCPEICTBEHHOM KOHTAKTE C
MaTepHaIOM.

3. Temno nepenaercs MmaTepuany UH(GPaKpaCHBIMU JIydaMHU OT 3JIEKTPOJIAMIIbl WIIK HArPEThIX
U3JIY4aoLMX OBEPXHOCTEH.

4. Ternuio nepenaercs MaTepraly TOKaMU BBICOKOM 4aCTOTBHI.

BapuantNe4
. K 06BOTHEHHBIM OTHOCSITCSI POAYKTHI C COJIEPKaHUEM BJIAru:
. He menee 40%
.01 15%
. Ot 510 15%
. He 6omee 5%
. XuMHYecKas BJara:
. B mporeccax 06e3BokMBaHUS HE yaNAETCs
. Y ansercs B mpoueccax CymKu
. Yaansercs B mporeccax GuiIbTPOBAHHS
. Y iansercs B mpouecce IpeHUPOBaHUS
. Kanunngpuas Bnara no cBoe mpupoJe sSBIsSETCS:
. Mexanuueckoit
. XUMHYECKOMN
. DU3UKO—XUMUYECKOU
. DU3UKO-MEXAaHNYECKOMN
. Monexyibl Kakoi Biaru 06JagaroT Haudoiee CTPOTroi OPUEHTAIUEH TUTIOJIEH OTHOCUTEIIBHO
MOBEPXHOCTU TBEPAOTO Temna?
1. Anre3uoHHOI
2. CB0OO/IHOM IrpaBUTALIMOHHOM
3. [IpounocBsi3anHOM
4. I'urpocKkonuyuecKkou
5. lpeHrpoBaHNEe B TMHAMUYECKHUX YCIOBHIX MPOUCXOIUT:
1. B Oynkepax
2
3
4
6
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. Ha npeHaxxHbIX cknagax
. Ha rpoxorax
. Ha konBeitepax
. JInst CHUKEeHUS BBICOTHI KalMJUIAPHOTO OAbEMa KUAKOCTH He00XO0AUMO, YTOOBI TOCTENb
coCTOsIA!
1. I3 MeNKuX yacTHIl
2. VI3 XpynHBIX 4aCTHII
3. VI3 yacTuil KpyIHOCTBIO, paBHON KPYMHOCTH 00€3BOXKHBAEMOT0 MaTepuaa
4. V3 gyacTuIl HAMHOTO MeTbue 00€3BOKMBAEMOT0 MaTeprasa
7. Llenbio cryuieHus Kak ornepanuy 00e3B0KUBAHUS SBIISETCS:



1. [Tonyyenue cinrBa ¢ MUHUMAJIbHON KOHIIEHTpAIME TBEPIbIX YACTHUIL

2. [TomyyeHue CrymeHHoOro npoaykTa, ¢ MAaKCUMaabHO BO3MOKHOM KOHIIEHTpaIMe TBEPAOH
¢azsr

. Pa3nenenuie KpymHbIX U MEJIKUX YaCTHIl B BOJHON cpefie

. [lonydyeHune npoaykTa ¢ MUHUMAJIbHBIM CO/IEPKAHUEM BIIArH.

. Kakue uzmeneHus crymaemMoii myJibIibl SIBISFOTCS OOIIKUMU I KOATYISIITUH U (DIOKYISIIH?
. [loBbIlIEHNE arperaTMBHON yCTOMYUMBOCTH

. [loBblieHue 3apsiaa MOBEPXHOCTH YACTHII

. Camxenue rupohoOHOCTH MOBEPXHOCTH YACTHUIL

. CHIDKEHME arperaTuBHOM YCTOMYMBOCTH

. Kak ocymecTBisieTcst OTBOJ MECKOB M3 CTYCTUTENEH 0OIBIIOro quamerpa’?

. AnadparMoBbIMU HaCOCaMH, OTKAYUBAIOLIUMH ECKH U3 Pa3rpy304HON BOPOHKH

. IleckoBbIMM HacocamH, ITOICOEAUHEHHBIMU K pa3rpy304HON BOPOHKE

. Ilecku cryckaroTcs B 3ymid, a u3 3ymnda oTKaunBaroTCs MECKOBBIMH HaCOCAMHU

. Cuconamu 3a cueT U30BITOYHOTO AABIICHHUS HA BXOJE B CU(OH

10. Kakoe BiusiHHE OKa3bIBACT CO/EPKAHKUE TBEPAOTO B UCXOAHON CYCIIEH3HH Ha MPOIECC
cryuieHus’?

1. [Tpu mOBBILIEHUU COAEPKAHUS TBEPJOTO YBEIUUYNUBACTCS MPOU3BOAUTEIHLHOCTHIO 110
CTYIIIEHHOMY MPOJYKTY

2. Ilpu noHMXEHUU COJIePKaHUs TBEPIAOTO YMEHBIIAETCS CKOPOCTh OCAXKACHUS YACTHIL, U
TBepas (aza BEIHOCUTCS B CIIUB

3. IIpu noBBILLIEHUH COAEPKAHUS TBEPIOTO YBEIUUYUBACTCS CKOPOCTh OCAKICHUS TBEPIBIX
4acTull, ¥ TBepAas (haza BEBIHOCUTCS B CIIUB

4. He oxa3bIBaeT BIUSAHUS

11. Kak ocymiectBisieTcst mporecc GpribTpoBaHUs B TIpecc- QUiIbTpax?

1. 3a cyeT NpOXOKAEHUS KUIKOCTH Yepe3 MOPUCTYIO MEPEropoKy MO IeHCTBUEM
EHTPOOEIKHOMN CHITBI

2. 3a cueT OTKAaYMBaHUS BO3J]lyXa C BHYTPEHHEH CTOPOHBI (pUIbTpalel Ieperopoiku

3. 3a cueTr U30BITOYHOTO JABJIECHUS MOAABAEMOM MYJIBITHI

4. 3a cyeT ruApOCTaTHUECKOTO JaBlIeHHs CT0I0a QUIBTPYEMOH KUAKOCTH

12. Kakas Bnara ygajisieTcsl U3 MaTepuaia B 30He Habopa ocajika B BakyyM-(uibTpax?

1. CBoOo1HAs TpaBUTAI[MOHHAS Bara

2. AAre3voHHas Biara

3. 'mrpockonuyeckas Biara

4. KanunnsipHas Biara

13. HazHaueHue pecuBepa B cxeme GHIbTPOBAIBHON ycTaHOBKeE?

1. st oTkauku GpuiabTpara

2. JIns co3gaHus BaKyyma B CUCTEME

3. lns pa3zaeneHus BOJI0-BO3AYIIHOM cMecH Ha QUIIbTPAT U BO3AYX M MOJAAEPKAHUS
MIOCTOSIHHOTO pa3pe)KEeHUsl B CUCTEME

4. J1nst OTAYBKH OCaj/iKa ¢ MOBEPXHOCTU (PUIBTPOTKAHU

14. IIpn xakoM ycIOBHH ITOCTYIIAET PABHOBECHOE BIArOCOEpKaHNE MaTepuaa Mpy Cylke?
1. Py =Py

2. Py u<Py, W>W,.

3. Pou<Py, Wo<W<W,

4. Py >Py, W<W,.

15. Yro Ha3bIBaeTCsl HANPSHKEHHOCTHIO OapabaHa 1o ucnapsieMoit Biare?

1. Macca ucniapsiemoit Biaru cl M2 MTOBEPXHOCTHU CYIIMMOI0 MaTepuasia B €AMHUIY BPEMEHH
2. VOB HcTIapsieMoii Biaru c 1 M2 MIOBEPXHOCTHU CYUIMJIBHOTO MaTepuaa B €UHHUILY BpEMEHU
3. Macca Bnaru, ucnapsemoiu ¢ 1 M CyIIMJIbHOTO OapabaHa B €JMHUIY BpEMEHH

4. Macca BOJITHOTO Ilapa Mpuxoasiiascs Ha 1 KT aOCOIIOTHO CyXOro BO3ayXa
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Homawnue 3a0auu
K Teme «Iloka3aresin BJIarocoaepxanushy

1. ITpuroroBuTh 1 11 MynbIbl IpU COAEPAKAHUM TBEPAOro B Iyibiie 60% M INIOTHOCTU TBEPAOH
dazsr 3000 kr/v°. PaccunTars MaccCy HaBECKH, 00bEM BOJIBI M IUIOTHOCTH MOJYyYEHHOMN IYJIBITHI.

2.B cycniensun copepxutcs 36% tBepaoro. IlnotHOCTs TBepmOit (pa3wl cocrapmsieT 4,3 r/em’.
OnpeaenuTh MIOTHOCT TAKO MyJIBIIBI, MAcCy 12 M° IYJIBIIBL, MACCY HABECKH, 00HEM BOJIBL.

3.1 mabopaToOpHBIX UCHBITAHUNA HEOOXOAWMO TPUTOTOBUTH 15 M CYCIIEH3UH IIPU
conepkanuu TBepaoi ¢dasel B Hel 20%. IlmotHOCTh TBepmoit daser 2200 kr/m°. Paccunrars
Maccy HaBECKH, 00BbEM BOJBI JUIsI IPUTOTOBICHHUS CYCIIEH3HH, €€ MJIOTHOCTh. Paccunrars Maccy
2 J1 TAKOM CYCIICH3UHU.

4.B cycrensun coxepxures 35% Tepaoro. IltotHOCTs TBepoi dassr 3,8 T/m°. PaccunTath
IUTOTHOCTH CYCIICH3HH, MAcCy HABECKM I MPUrOTOBNCHHMS 330 M° Tako# CyCreH3HH, 06beM
BOJIBI.

5. [TpuroToBUTH 2 11 MyNbIBI IPH COAEPKAHUU TBEPAOTO B Iynblie 45% U IIIOTHOCTU TBEPAOH
dassr 4200 kr/m>. PaccunTaTh Maccy HaBECKH, 00BEM BOJBI M IUIOTHOCTH MONYYCHHOM Ty/IBITBI

6.B pamuanbubiii crycrutens nocrymaer 400 M/ MyJbIbl C coaep:kaHueMm Teepaoro 8%.
[TnotHOCTH TBepaOH (azbr 3200 Kr/M°. Coneprkanue TBep10To B rieckax 55%. Paccunrars 00beM
CJIMBa U MJIOTHOCTH NeckoB. [loTepsimu TBepaoro nmpeHedpeys.

7.Ha crymenue nocrynaet 500 M>/a IYJIBIIBI C pa3KuKeHueM paBHbIM 3. [InoTHOCTH TBEpaOi
dazsr 2800 Kr/MC, Brixon crymennoro npoaykra 90%, coaep:kanue TBEpAOrO B CrYLIEHHOM
npoaykre 63%. Paccunrarte 00beM ciimBa, 00BEM BOABI, YXOISMIEH C TECKaMH, IIOTHOCTh
CTYILIEHHOT'O MPOJIyKTa, MAcCy BIAKHBIX IIECKOB.

8.Ha crymenue mocTymaer mylblia ¢ ILIOTHOCTBIO TBEpHol (aspl 3800 kr/mM° B KonuuecTse
150 1/4 (cyxas macca). Pazxxmkenue cycniensuu 5. PaccuutaTh 00beM BOJIbI, YAANSIEMON B CIIUB;
00BEM BOJIBI, YXOISIIEH C ECKAMH, €CIIH TUIOTHOCTh CTYIEHHOro mpoaykTa 1900 kr/m®.

9. Ha BakyyM-(uIIbTp NOCTYNAIOT NECKH CI'YCTUTENS ¢ cofepxkanueM TBepaoro 50% , Harpyska
no TBepAoMy 18 1/4. Onpenenutb 00beM BOABI, YAAISIEMON C GUIBTPATOM, €CIIU KeK (uiIbTpa
UMeeT BIXHOCTh 12%, a moTepu TBEpOro ¢ GUIbTpaToM cocTaBisoT 1,5%.

10. Ha mnpecc-¢puibTp mMOCTymaeT CryHICHHBIH TPOAYKT OTCTOMHHKA C COJEp)KaHHEM
TBepaoro 25% B xonndectse 80 m>/a. TIIOTHOCTD TBepaoi (a3sl paBHa 2600 kr/m®. PaccunTarh
00beM QuiIbTpaTa U 00BEM BOJBI B K€Ke, eciin Kek conepkuT 18% Bmaru. [Totepsimu TBep0TO C
¢mIbTpaToM mpeHedpeys.

11. Ha ¢dunbTpoBanme mocrymaeT 250 M/d CYCIIGH3WH C COICpXAHHEM TBEpAOro 58%.
[TnotHocts TBepaoi ¢aser 4000 kr/m®. Paccunrats MaTepHalbHBI OanaHc mpolecca, eciu
BnaxxHocTh keka 10%. Ilorepsmu TBepmoro c ¢unabTparoM mpeHeOpeub. OmnpenenuThb
HE00X0IuMYIo TUIoImaab GpuiabTpoBanus, eciau q =200 Kr/m% 4.

K teme «Pacuyer crycruresein

1.Ha crymenue nocrynaer 150 M4 NyJbIbl C cojepxkanuem TBepaoro 8%. IlnoTHoCTh
tBepaoit ¢dazer 3000 kr/m°. Paccumtars JIMAMETP CTYCTUTENS, €CIH yHeJbHas IUIOAlb
crymenus 14,4 M2-u/T,

2. OnperenuTh HEOOXOAUMYIO TUIOMIA/H CTYIICHHUS, €CITH Pa3KIKEHHE UCXOIHOM mynbnbl 13, a
pa3XmKeHHue CryleHHoro npoaykra 2. CKopocTh ocaxkaeHus: yactul tBepaoro 0,5 cM/MuH, a
MPOU3BOIUTENBHOCTD CryCTUTEN o TBepAoMy 100 T/4.

3.Ha crymenue mnoctynaer 240 M4 nyaenel ¢ coaepxanueM TBepaoro 10%. IlnotHocTs
TBepaoi ¢azpr 3,2 r/em®. Paccuuraths HEOOXOAMMYIO TUIOMIAAb CTYIICHHS, €CIU yAelTbHas
momaas crymenus 0,28 M2'CYT/T.

4. Paccuntarh ruipaBIuvecKyt0 KPYITHOCTb 3€pEH B3BECH B YCIOBUSAX CBOOOJIHOIO OCAXKICHMUS,
€CJIM DKBUBAJIEHTHBIM JMaMeTp YacTull 35 MKM, a IJIOTHOCTh ocakaaemMsbIx yactul 3000 Kr/me,

5. Paccunrtare pasmep ocemaronux 3epeH IUIOTHOCTHIO 2,8 r/emM®, eci ux rUpaBInyecKas
KPYITHOCTh B YCIIOBHSIX CBOOOTHOTO OcaxJieHHs coctasiser 0,5 Mm/c.



7. OueHoYHbIE CPeCTBA /IJIsl POBeAeHH s POMEKYTOUHOI aTTeCTAllNU
a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OneHouHble CpeaCcTBa

I1K-4

['0TOBHOCTH OCYILIECTBIATh TEXHUYECKOE PYKOBOJACTBO TOPHBIMH M B3PBIBHBIMM pabOoTamMH IpU 3KCIUIyaTallUOHHOW pa3BeIKe, 100bIY€ TBEPHABbIX I0JIE€3HBIX
HCKOIIaeMBbIX, CTPOUTEIBCTBE U IKCIUTyaTallMy MOA3EMHBIX 00bEKTOB, HEOCPEICTBEHHO YIPABIATh MPOLIECCAMU Ha IPOU3BOJICTBEHHBIX O0BEKTaX, B TOM YHCIE B
YCJIOBUSIX YpPE3BbIYANHBIX CUTYallui

3HaTh

- CTPYKTYpPY ¥ B3aUMOCBSI3H KOMILIEKCOB IIO
noObiue,  mepepaboTke W 00OTAIICHHIO
MOJIE3HBIX MCKOMAEMbIX U UX (PYHKIIMOHAIBHOE
Ha3HAYCHUE,

- TEXHOJOTHH TOPHBIX M B3PBIBHBIX PadOT Mpu
IKCIUTyaTaIllAOHHON pa3BeAKe, J0ObIYEe TBEPIBIX
MOJIE3HBIX  HCKOIMAEMBIX, CTPOHUTENbCTBE U
AKCIUTyaTaIH TOI36MHBIX 00BEKTOB

12.

13.
14.
15.
16.
17.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB K 3K3aAMEHY:
Pome u 3HaueHWe BCHOMOTAaTEIbHBIX TPOIECCOB HAa OOOTaTHTENBHBIX (adpHKax.
Knaccudukanus BcrioMoraTenbHbIX TPOIECCOB.
Pose BoapI B 0OOTaNeHNH OJIE3HBIX HCKOTTAEMBIX.
Haznauenue onepanuii 00€3BOXHUBaHUS MPU 000TAIIEHUH TOJIE3HBIX UCKOMAEMBIX.
Knaccudukanmst MmeTo10B 00€3BOKHBAHUS.
dakTopsl, ONpeIeNAIONUe BIaroyAep >KUBAOIIYI0 CTIOCOOHOCTh IPOAYKTOB 00OTaIlleHHs.
Knaccugukanuys BU0B BlIaru 1 METOJIbI €€ yIaJIeHUsI U3 MIPOYKTOB 00OTallleHusl.
JlpeHnpoBaHue: CYIIHOCTb Mpoliecca; KIacCu(pUKaIus crnoco00B IPeHUPOBAHUS U
oOnactu ux npumeHeHus. PaKkToOpbl, BIUSAIOLINE HA ITPOLIECC.
Cry1mieHue: CymHoCTb npoliecca; 00JacTi MPUMEHEHHUS.
Kuneruka nporecca cryieHusl.
Pacuer crycrurenei.

. @aKTOpPBI, BAUAIOIINE HA IPOLIECC CTYIIECHMUS.
. IIpoueccsl, mpoTrekarolmue B OcCaxaarouieics mnyinene. [IpuMeHeHHe KoarylssHTOB H

(GIIOKYISIHTOB IIPH CTYHICHUH, MEXaHU3MBI UX JIEHCTBUS.

MeToauka 3KCIEpUMEHTAIIBHOTO M3Yy4EeHMs Ipolecca cryuieHus. KnHeTuka cryueHus.
Kpussle crymenns.

OO1e cBeIeHUs O CTYILIEHUH XBOCTOB.

[TacToBo€ cryiieHre XBOCTOB.

@UIbTPOBAHNE XBOCTOB.

Peann3oBaHHbIE TPOEKTHI CKJIAAUPOBAHUS CTYILIEHHBIX XBOCTOB

@unbtpoBanue. CyIHOCTh Hpolecca; KIacCUPHUKAIM CIOcOO0B  (HIBTPOBAHMS,
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18.
19.
20.
21.
22.
23.
24,

25.
26.

217.
28.
29.

(dakTopsbl, BIUSAIONIKE HA ITpoliecc GUIbTPOBAHHE.

OcHOBHOE ypaBHEHHE (GHIBTPOBAHUS I HEC)KUMAEMBIX OCAIKOB.

Kuneruka npouecca QuibTpoBaHusl.

®daxTOophl, OKa3bIBAIOIINE OCHOBHOE BIMSHHUE Ha MpOLecC (PUIBTPOBAHUS.

MeTtoauka SKCIIepUMEHTAIbHOTO U3YYEHHUS KHHETUKU (PHIIbTPOBAHHUS.

MeToarka SKCIEpUMEHTAIBHOTO ONpeAeTIeHUS KOHCTAaHT (PUIBTPOBAHUSI.

Tunsl GUABTPOBATBHBIX IEPETOPOAOK U TPEOOBAHUS K HUM.

Cxembl QUIBTPOBAIEHBIX YCTAaHOBOK. JJOCTOMHCTBA M HEAOCTATKH CXEM, MPAKTHKA HX
MIPUMEHEHHUS Ha 000TaTUTENBHBIX (hadpuKax.

Cymika: CyniHoCTh Ipouecca, IpUHIMINAIbHAS CXeMa CYIIMIbHON YCTaHOBKH.
[Tpoueccrl BmarooOMeHa Ipu CyIIke, BUIbI BJaru npu cyuike. Hanpsokennocts Oapabana
10 UCIapsieMOU BJIare.

Kpussie cymku. CKOpOCTb CYIIKH.

TexHomornueckne cxeMbl 00€3BOKHUBAHUS.

KomnoHoBka 060pyioBaHHs 00€3BOKMBAIONINX YCTAHOBOK.

YMmeTs

- OCYIIECTBIIATH TEXHUYECKOE PYKOBOJICTBO
TOPHBIMA ¥  B3pPBIBHBIMU  paboTaMu  TpU
AKCIUTYaTaIMOHHON pa3BeKe, J0ObIYe TBEPJIbIX
MOJIE3HBIX ~HMCKOMAEMbIX, CTPOMUTEIBCTBE U
SKCIUTyaTaI[iU TTOI3EMHBIX 00bEKTOB,

- yIPaBIIATh MpOLIECCAMU Ha
MPOU3BOJICTBEHHBIX 00BEKTaxX MO IMepepadboTke
MOJIE3HBIX MCKOIMAEMbIX

Ilepeuens mem 0151 n0020MOGKU K cemunapckomy 3auamuio « Texnonozuueckue cxemut
00€360)1CUCAHUAY:

1. Cxembl 00€3BOKMBAaHHS TIPOJYKTOB OOOTaIlleHUsT HAa MarHUTOOOOTaTUTEIhHBIX
babpukax.

CxeMbl 00€3BOKMBAaHUS TPOJYKTOB 00OTAIIEHUs] HA TPABUTALIMOHHBIX (PadpuKax

Cxembl 00€3BOKMBaHMS IPOAYKTOB oOoraiieHus Ha (I0TalMOHHbIX (adbpukax

KommonoBka 000opynoBaHusi 00€3BOKHBAIOIINX YCTAHOBOK.

Cry1ieHue 1 CKJIaiupoBaHUe CIYIIEHHBIX XBOCTOB.

aobrwn

Bnanets

- HaBBIKAMH HETMOCPEJCTBEHHOTO YIPaBICHUS
npoleccamu TOPHBIX pabor Ha
MIPOU3BOJICTBEHHBIX 00BEKTAX;

- OCHOBHBIMH  TIPUHIIUIIAMHA  TEXHOJOTHH
IKCIUTyaTaI[MOHHOM pa3BeKH, JIOOBIYH,
nepepaboTKU TBEPBIX TMOJIE3HBIX HCKOMAEMBIX,

[TpakTHueckoe 3agaHne K SK3aMEHAMOHHOMY OMIIeTYy:
Ha ueHTpudyrupoBaHne MOCTyMaeT mylbia 00beMoM 500 M>/4 ¢ comepKaHHEM B Heil
TBeporo 10%. IlnoTHOCTH TBEpIOH (assr 3900 kr/m°. OnpeaenuTs 06BeM CITHBA H 00BEM
BOJIbI, YXOIAIIEH C OCaaKOM, €clu conaepkaHue TBepaoro B Hem 60%. Ilorepsmu
TBEPAOTO CO CIIMBOM IPEHEOPEUb.
Ha BakyyM-QuibTp MOCTyNaeT CrYIIEHHBIH TPOIYKT CTYCTHUTENS C COJEp>KaHHEM




CTpyKTypHBIii
JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS
KOMIETEHINH
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CTPOUTEIIbCTBA M OIKCIUTyaTallud IOJA3EMHBIX
00BEKTOB

tBepaoro 45%. Harpyska mo tBepaomy 24 T1/4. IlnotHocTs TBepmoit ¢asbr 3,2 r/em®.
Onpenenuth 00beM QuIbTpaTa U 00BEM BOJBI, YXOASIMIEH C KEKOM, €CIId KEK HUMEET
BIaxHOCTh 15%. [ToTepu TBepmoro ¢ puibTpatoM cocTaBistoT 2%.

Ha QuibTpoBaHHE IOCTYNAIOT IECKH CrycTHTENs obbeMoM 320 M°/a ¢ comepiaHnem
tBepaoro 45%. IlmotHocTs TBepaoi ¢aszer 3800 kr/M°. Paccuurtath 06BeEM BOJBI,
yaansieMoi ¢ (QUIBTPATOM, €CIM KK MMeeT BIaKHOCTH 13%, a moTrepu TBEpIOTO C
UIBTPaTOM COCTABISIOT 2%. PaccunTaTh KOHICHTPALIUIO TBEPAOTO B QUIBTPATE B I/IM .
B nynwnie copepxkutcsa 14% tBepaoro. InoTHOCTs TBEpO# (hazbl 5000kr/m°. Ornpenenurb
IUIOTHOCTh TakoW mynbibl, Maccy 300 am°® Takoii MyJBIBI, Maccy B HeW TBepAoro (B
TOHHAX) ¥ 00EM BOJIBI.

Ha crymenue noctynaer neHHbI npoaykT ¢uoTanuu B oobeme 800 M>/4 ¢ IIIOTHOCTBIO
tBepaoil azer 3800 Kr/M° o ¢ conepxanueM tBepaoro 30%. Omnpenenutrb 00beM BOJIBI,
yAQJIIeMOU CO CIMBOM, €CIIHM COZAEp’KaHHe TBEpAoro B meckax 65%, a BBIXOJA IMECKOB
cocraisieT 95%. PaccuntaTh MIIOTHOCTH CTYLIEHHOTO MPOJYKTA.

HeoOxonuMo mpuUroTOBUTH 2 JHWTpa MyNbIBl C coaepkaHueM B Hell TBepaoro 45%.
[TnotHocte TBepmoit (aser 4200 kr/m°. Paccumrarh Maccy HaBeCKH, OOBEM BOJBI U
IJIOTHOCTh MTPUTOTOBJIEHHOM CYCIIEH3HH.

B crycrurens nocrynaer myibna B konuyectse 650 M/ c COJIEpKaHUEM B HEW TBEPAOIO
205. InotHOCTH TBepaOW dazbl 2900 kr/M°. Paccuurtath 06beM BO/JIbl, YAAJIIEMOU B CJIUB,
€CJIM TUIOTHOCTh CTYIIEHHOTO Tpojaykra 1650 Kr/m®. [ToTepsimu TBEPAOTO CO CIWBOM
npeneOpeus. PaccunTaTh cofiepxaHe TBEPAOTO B CTYIIICHHOM MPOAYKTE.

B mynwsnie conepxutcst 30% tBepaoro. [lnotHocTs TBepAOH (aszwr 4 r/em’. Onpenenuthb
IIOTHOCTb MYJIBIEL, Maccy 240 M° Takoii MyIIbIIbL, MACCY B Heil TBEPIOTro (B TOHHAX) 1
00BEM BOJIBL.

I1K-19

I'oToBHOCTH K pa3paboTKe MPOEKTHHIX MHHOBAIIMOHHBIX PEIICHUH 10 SKCIUTyaTallHOHHOW pa3BenKe, J0ObI4e, epepadoTKe TBEPIBIX MOJIE3HBIX MCKOMAEMBIX, CTPOUTEIBCTBY H

OKCILTyaTalluu MOJA3CMHBIX 00BEKTOB

3Hartb - - COBPEMEHHBIE MPOLIECCH 00E3BOKUBAHUS U
00ecnblUTMBaHUsl MUHEPATIBbHBIX MPOAYKTOB

HpHMepHLIﬁ NEpCUCHb TCOPECTHICCKUX BOIIPOCOB K DK3aMCHY:

1. VYcrpoiicTBo, mpuHIKI pabOTHI IPEHAXKHBIX CKJIAJ0B; 00JJACTH UX MPUMEHEHUSI.
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oboraiieHus,

- IPOLIECCHI MBUICYIABIUBAHUS Ha
oboraTuTeNbHBIX habpuKax;

- IPOLIECCHI THAPABIMIECKOTO
TPAHCIIOPTUPOBAHMS U CKIIQAUPOBAHUS OTXOJIOB
oboraIeHus,

- MPOIIECCHl TPOU3BOJCTBEHHOTO OOCTYKUBAHUS
oOorarutenbHbIX  (abpuk  (BOJOCHAOXKEHHUE,
BO3/IyXOCHA0KEHHE)

© NS WN

10.

11.
12.
13.

14.
15.

16.

17.

18.

19.

YcTpoiicTBO, MPUHIUI PAadOTH 00E€3BOKUBAIOIINX OYHKEPOB; 00JIACTH UX IPUMEHEHHUS.
YcTpoiicTBO, MpUHIUIT PabOThl 00€3BOKHUBAIOIINX KOBIIOBBIX 3JIEBATOPOB.
O0e3BOKMBaHNE HA TPOXOTAX U CUTAX.

O0e3BOXHMBaHNE B MEXaHMUYECKUX KIacCU(PUKATOPAX.

HNuTteHcuukanms npouecca IpeHUPOBAHUS.

Knaccugukanus annapatos JUis CTyILEHUS U OCBETICHUS ITYJbII.
KoncTpykuus 1 mpuHIMT paboOThl paAHaIbHOTO CTYCTHTENS ¢ IepupepuIecKiM

npuBOJOM. JIOCTOMHCTBA U HEAOCTATKU CTYCTUTENS; 001aCTh IPUMEHEHUS.
KoHcTpyKius u npuHUIMN AEWCTBUS paiiaibHOrO CIYCTUTENS C LIEHTPAIbHBIM PHUBOJOM
TSDKEJIOro TUMa. JJocTOMHCTBA M HEAOCTATKU; 001aCTh IPUMEHEHUS.

Koncrpykuus u npuniun padotsl cryctutenss SUPAFLO. ®@akTopsl, BaustoLme Ha
paboTy CryCTHTENEH.

[Tpaktuka npumenenus crycruteneit SUPAFLO na oGoratutenbHbIX habpuKax.
CoBepIIeHCTBOBaHME KOHCTPYKIIMN alnaparoB AJIs CTYILEHHUS MTYJIbIL.

Cryuenue B TOHKOM ciioe. KoHCTpyKIKs U IpUHLUIT AEUCTBUSI TOHKOCIOMHOTO
oTcTOWHUKA. JIoCTOMHCTBA U HEIOCTATKHU; 00JIaCTh MPUMEHEHHS.

Knaccudukanus KOHCTpYyKIUI QUIBTPOB.

KoHcTpykius ¥ mpuHIMI paboThl TMCKOBOIO BakyyM-(puibTpa. JlocTonHcTBa 1
HEJIOCTATKH, 00JIaCTh TPUMEHEHUS.

KoHcTpykius ¥ mpuHIMI paboThl IUCKOBOTO BaKyyM-(QHIBTPa, 00J1aCTh MPUMEHEHHS.
KoHcTpyKTHBHBIE 0COOEHHOCTH JUCKOBOTO BaKyyM-huiasTpa «Mactep.
Konctpykuus u npunuun padots! Bakyym-punstpa CERAMEC. JlocronHcTBa 1
HeJ0CTaTKu GUIbTpa, 00JIaCTh MPUMEHEHUS.

Konctpykius 1 npuHIMn padboTsl 6apabaHHOTO BakyyM-(hUIbTpa ¢ BHEIIHEH
¢unbTpyromel noBepxHoCThi0. OCOOEHHOCTH KOHCTPYKIIMU OapabaHHOTO BaKyyM-
¢GMIBbTpa CO CXOAALIMM MOJOTHOM. JIOCTOMHCTBA M HEAOCTATKU (DUIIBTPOB; OOJIACTH UX
MIPUMEHEHHUS.

Konctpykuus 1 npuHIun padboTsl 6apabaHHOTO BakyyM-(UiIbTpa ¢ BHyTpeHHEH
bunbTpyromenl noBepxHOCThI0. JIOCTOMHCTBA U HEIOCTATKH (PHIIbTPa; 00J1acTh




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIE CPEACTBA
KOMIIETEHIIUH
PUMEHEHHUS.
20. KoHCTpyKIIMS ¥ TPUHLIUI paObOTHI JIGHTOYHOTO BaKyyM-(uibTpa. JlocTonHCTBa N
HEJI0CTaTKU; 00J1aCTh IPUMEHEHHUS.
21. Knaccudukanus ¢puistp - npeccos. [Ipunnun padoTs! GuiisTp-nipecca. JlocTonHcTBa 1
HEIOCTaTKU (QUIBTP-IIPECCOB, 00JIACTH UX IPUMEHEHHUS.
22. KoHCTpYyKIHMS ¥ IPUHIUI paObOTHl BEPTUKATBHOTO (puibTp-mpecca. JJocTonHCTBa 1
HEIOCTaTKU (UIBTP-IIPECCOB, O0JIACTH UX MIPUMEHEHHUS.
23. YCTpoHCTBO 1 paboTa CyIIMIIOK C KHITAIINM clIoeM. JJOCTOMHCTBA U HEJOCTATKH; 00JIacTh
PUMEHEHHUS.
Ymetb - YMETh pa3pabaTbIBaTh npoekTHble | Ilepeuens mem 0nsa no02omoeKu K cemunapckomy sauamuio «Qdecnviiueanue u
MHHOBAI[MOHHBIE pELICHUs] M0 IepepaboTKe | nvlieynasiueanue Ha 0002amumeabHbIX aopuKaxy:
TBEPABIX TMOJE3HBIX MCKOIMAEMBIX, BKJIKOYas 1. KoHcTpykiuu obecnbIIuBaTENCH.
BCIIOMOTaTeNbHbIE  TMPOLECCHl M MPOLECCHI 2. ObecnbUIMBaHUE acOECTOBBIX KOHIIEHTPATOB KAaK METO/I MOBBIIIEHUS UX KauecTBa.
IIPOM3BOJICTBEHHOTO OOCITY)KUBAHHs: BHIOUPATH 3. KoHCTpyKIIMM IHUKIIOHOB M OaTapelHBIX IIMKJIOHOB JIJIS TTBUICYJIaBINBaHUS.
U PACCUUTBHIBATH TEXHOJOTHYECKHE CXEMBbI 4. KOHCTPYKLIMU MOKPBIX MbUICYTOBUTENEH
00€e3BOKMBaHUs, 00€CIbUTMBAHUS MUHEPATIbHBIX 5. bap6oTaxkHble U IEHHbIE MBUICYIOBUTENH.
HPOAYKTOB, IbIICYJIaBIUBAHUS Ha 6. KoHCTpyKIMHU TKaHEBBIX (QUIIBTPOB IS MbLUICYIaBIUBAHMS.
000raTuTeNbHBIX (abpukax, CXEMBI 7. KoHCcTpyKUMU 36pHUCTBIX U KOMOMHUPOBAHHBIX (PHIIBTPOB.
BOJIOCHA0KEHUs Ha 000raTUTEeNbHBIX (adpHKax, 8. KoHcTpyKiuu 31eKTpopUIbTPOB.
CXEMBI THIPABIMYECKOTO TPAHCHOPTHPOBAHUS 9. CxeMsl bUICYIaBIMBAHUS Ha 00OTAaTHTENBHBIX (pabpHKax.
XBOCTOB oOorareHus " apaMeTpsl 10. boprba ¢ nbUIBI0 HAa 060raTUTEIbHBIX (haOpUKax.
XBOCTOXPaHUIIUII
Brnanets - BJaJeTh HaBBIKAMU DPa3pabOTKU MPOEKTHBIX [IpakTHyeckoe 3a1aHue K SK3aMEHAIMOHHOMY OHIIeTY:

WHHOBAIIMOHHBIX pEIIeHuH 1o mepepadoTke
TBEPABIX IIOJE3HBIX MCKOIAEMBIX, BKJIOYas
BCIIOMOTATENIbHBIE  IPOLIECCHI W MPOLECCHI
MPOM3BOJICTBEHHOTO 00CTYKMBAHUS;

OCHOBHBIMHM METOJMKAMH 3KCIEPUMEHTAIBHOTO
OIpeIEICHUS pa3IN4YHBIX [1apaMeTPOB

1. OmnpenenuTs HEOOXOTUMYIO TUIONIAb i crymieHus 800 Mg IMYJIbIBI C Pa3KUKEHUEM
R=10. IlmotHocts TBepaoi ¢a3er 3100 kr/m®. ViensHas MIPOU3BOJUTENBHOCTE 110
TBepoMy 0,25 T/M*-CyT.

2. PaccumTarh pazMep MaKCHMaJlbHBIX 3€pEH B3BECH, YXOJIIMX B CIMB OTCTOMHHKA, €CIH
UX TUApaBIndecKast KpynHocts 1,1 Mmm/c, a moTHocTh 3 r/em®,

3. OnpenenuTh NPOIEHT TBEPJAOTO B pasrpy3Ke CTyCTUTENs, €CJIM MJIOTHOCTh nmeckoB 1600
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AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouyHble CpeacTBa
KOMIETEHINH
MIPOIIECCOB 00E3BOKMBAHMS, MbIICYJIABINBAHMS, Kr/CM°, a IUIOTHOCTD TBepaou ¢azbr 4300 KI/M°.
BOJIOCHA0KEHUS, THAPABINYECKOTO TpaHCopTa, | 4. Omnpenenuts HeoOXoauMyro twiomanb s crymenus 1000 m3/4 mynsnsr npu K:T=9:1.
HaBBIKAaMH 00paboTKn MOJTYYEHHBIX [TnotHOCTH TBEepO# dasbl 2,9 T/M3. Y nenpHas Harpyska no tBepaomy 0,4 /M2 -4
AKCIIEPUMEHTAIIbHBIX JIAHHBIX 5. PaccumTaTh THUIPAaBIMYECKYI0 KPYIMHOCTh 3€PEH B3BECH B YCIOBUSX CBOOOIHOTO
- OCHOBHBIMH  METOJMKAMHU  pa3paboTKu OCXKICHHS B BOJE, €CJIM SKBUBAJICHTHBIM JUaMETp ocaxkaaroumxcs yactui 10 MM, a
MIPOEKTHBIX perieHui OTJIETICHU I [LUIOTHOCTb 4acTHL 3,4 r/em’.
00e3BOKMBaHUs HA 00oraTUTENbHBIX abpukax | 6. PaccunmTaTh KPYMHOCTh MAaKCHUMANbHBIX YAaCTHII, YXOJAUINX B CIUB OTCTOMHHKA, €CITU MX
THJIpaBIMYECcKast KPymHOCTh 0,8 MM/, a INIOTHOCTH OCAXIAIOIINXCS YacTHIl 3,5 /M,
1. He uentpudyruposanue moctymaer 360 M4 MyJIbIBI C coaep:kanueM TBepaoro 18%.
[TnotHOCTE TBepmoit daswr 4,1 r/em’. Onpenenutb 00bEM BOJIBI, YXOIAIICH CO CIUBOM,
€clli cojiepKaHue TBepAoro B neckax 55%. [loTepsiMu TBeporo co CIMBOM MpeHeOpedb.
PaccunTaTh mIoTHOCTH KeKa.
2. Heo6xoauMo mpUrOTOBUTH CYCIIEH3HIO 00BEMOM 3 e ¢ COJIepKaHUEM B HEHl TBEPAOTO
25%. IlnotHocThs TBepmoi ¢aszer 3800 Kr/M°. PaccumTaTh IUIOTHOCTD TaKOil CYCIICH3UH,
Maccy HaBeCKH, 00bEM BOJIBI.
I1CK-6.3

CnocoOHOCTh BBI6I/IpaTI:> U pacCUUTbIBATb OCHOBHBIC TCXHOJIOTUYCCKUC IMApaMETPLI 3(1)(1)CKTI/IBHOFO MU DKOJIOTUYECKH OE30I1acHOTO MMPONU3BOACTBA pa60T Io
Hepepa60TKe n 06OFaHIGHI/II-O MHHCPAJILHOT'O ChIPbSA Ha OCHOBE 3HAHHI IMPUHOHUIIOB MPOCKTUPOBAHUSA TCXHOJOTHUYCCKUX CXEM 000raTUTEILHOTO IMpOU3BOACTBA U
BBI60pa OCHOBHOT'0O M BCIIOMOTaTEILHOI0 000raTUTEILHOTO 060py,Z[OBaHI/I$I

3HaTh

- OCHOBHBIE TEXHOJIOTMYECKUE ITaPAMETPhI
3 (PEKTUBHOTO U FIKOJOTUYECKU O€3011aCHOTO
IPOM3BOJICTBA paboT 1o nepepaboTke U
00oTralieH’I0 MUHEPATbHOTO CHIPBS;

- IPUHLUIBL  JEUCTBHUs, YCTPOMCTBO H
TEXHUYECKHE XapAKTEPUCTHKH amnmapaToB s
00€3BO’KMBAaHUS ~ MUHEPAIbHBIX  NPOJIYKTOB,
MIBUICYJIABIMBAHUS " JUTS IIPOLIECCOB
IPOU3BOJICTBEHHOTO 00CTYKUBAHUS

CoNO~ LN E

ITprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K IK3aMEHY:
UYto Ha3bpIBae€TCs MPOMBIIIIIEHHON MbLIBIO?
Ot kakux (paKTOPOB 3aBUCHUT IOSIBIIEHHUE BTN B pab0oYnX MoMeIIeHusx hadpuk?
HazoBute ncrounnku oopazoBanus neuin Ha OD.
JlaliTe XapakKTEepUCTUKY IIEPBUYHON U BTOPUYHOM IIBLIN.
HazoBuTe ciocoObl nbuieyIaBIMBaHUs U JalTe UX KPATKYIO XapaKTePUCTHKY.
Yro takoe KIIJ] nemeynourens?
C kaxoii 11enbio MpUMEHseTCsl 00ecTIbUITMBaHKUE PY/Ibl U TPOAYKTOB 0OOTaIeH s ?
Kakue meTop! 06ecnblIMBaHs IPUMEHSIOTCS Ha Gadpukax?
Cxema 1 IpuUHIUIT PabOTHI IEHTPOOESIKHOTO 0OECTIBIITUBATEIIS.

10 B kakux anmaparax oCyIIECTBIISIETCS YJIAaBJIMBAHNUE BN O] IEHCTBUEM CHJIBI TSYKECTH?
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. JlaiiTe XapakTepUCTUKY IbIJIEOCAIUTENbHBIX KaMep.

B kakux ammaparax OCYIIECTBIISICTCS yJIaBIMBAaHUE MBUIH MOJ JEHCTBUEM HEHTPOOESKHOM
CHJIBI?

UYro takoe (hakTop pasneneHus B IUKIOHE?

Ha3zoBute THIIBI IUKIOHOB.

N300pa3ute KOHCTPYKTUBHBIE CXEMBbI IPOMBIIIJICHHBIX [TUKJIOHOB.

Konctpykuus 1 061acTb IpUMEHEHHs OaTapelHbIX [IUKIOHOB.

B 4yeM cyniHOCTh MOKPOTO MBUICYIaBINBAHUS ?

[lepeuncaure npeumyIiecTBa 1 HEAOCTATKH MOKPOTO IbLICYIaBIMBAHHUS.

[epeuncaure crtocoObl MOKPOTO MBLICYIABIMBAHUS, JAUTE UX KPATKYIO XapaKTEPUCTHUKY.
Ha3nauenue cMaunBareseil Ipu MOKpPOM IIbLIEYJIaBIMBAHUU.

[on neficTBrEM KaKUX CHJI YJIABIMBAIOTCS YaCTHIIBI B MOKPBIX MBLICYIOBUTEISNX ?

Cxema U pUHLIHUI pabOThI LIEHTPOOEKHBIX CKPYOOEpOB.

Cxema u npuHIMI paboThl anmnapaToB ¢ Tpyooi Bentypu.

Cxema u pyHLIHUI pabOThl 6apOOTaXHBIX U MEHHBIX MbUICYIaBUTEICH.

CymHOCTh yIaBIUBaHUS TBUTH QHIBTPYIOIIUMHE 3JIEMEHTAMH. Y KaXXHUTE MIPEUMYIIECTBA U
HEI0CTaTKU Ipoliecca pUIbTpOBaHHUS.

[IpuBeauTe kIaccUpUKaUIO PYKaBHBIX (PUIBTPOB.

[IpuBenuTe cxeMy pyKaBHOT'O 3JI€MEHTA, HOSICHUTE MIPUHIUI JeHCTBUS.

TpeboBanwusi, npenbsBiIsieMble K (UIBTPOBATIBHBIM TKaHAM. BUABI M XapaKTepUCTHKA
(GUIBTPOBANBHBIX TKaHEH.

CrniocoOsI perenepanuy TKaHew.

[TpuHIUD 7€KTPUUECKOM OUMCTKH ra3oB. [IpenmyiecTBa 1 HEAOCTATKU METOIA.
OOmwsicHUTE HU3NIECKHE OCHOBBI METO/IA SJICKTPUIECKON OYHCTKHU Ta30B.

[TpuBenuTe KIaccuHUKAIUIO IEKTPOPHITHTPOB.

[IpuBenuTe ynpouIEeHHbIE CXEMbl TPYOUaTOro M IUIACTUHYATOrO (uiabTpoB. OOBACHUTE
MPUHLIMI PaOOTHI.

OObsicHUTE BIMSHUE OHICKTPUYECKHX CBOHCTB NBUIM Ha H(PQPEKTHUBHOCTH pPabOTHI
AIEKTPOPUIBTPA.

Kakue emé daxTopsl B1usoT Ha 3)(HEKTUBHOCTH pabOTHI JIEKTPOPHILTPOB?




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouyHble CpeacTBa
KOMIIETCHIMH

36. [laiiTe XapaKTepUCTUKY pa3IMYHBIX CXEM IIblICYJIaBIMBAHHUS.

37. O6nacTb MPUMEHEHHSI PA3JINYHBIX CXEM IbUICYIaBIUBAHUS.

38. ®akTopsl, ONpEESIONINe BEIOOP CXEM MbUICYIaBINBAHUS.

39. JlaiiTe XapakTEepUCTUKY BBITSXKHOM, TPUTOYHON M 00111€00MEHHOM BEHTUIISAIUY.

40. OxapakrepusyiiTe BpelHOE BIMSIHUE MbUIEH Ha 3J0POBbE YEJIOBEKA.

Ymeth - paccUuThIBaTh OCHOBHBIE ITAPAMETPhI 3anaun
TEXHOJIOTUH U o0oraTutesibHOro oobopynosanus; | 1.Ha BakyyM-QuibTp NOCTymaioT IECKH CryCTUTENs ¢ cojepxkaHueM TBepaoro 50%,
AQHAJIM3UPOBATh YCTOWYUBOCTh Harpyska mo tBepAoMy 18 1/4. Onpenenutb 00beM BOJBI, YIAIIEMOH C (HIBTPATOM, €CIIU
TEXHOJIOTMYECKOI0 IIPOLECCA U KAYECTBO KeK (huiabTpa uMeeT BIaxkHOCTh 12%, a moTepu TBEpAOro ¢ GUIbTPaTOM COCTaBIsIIOT 1,5%.
BBIIYCKaeMOM MPOAYKLUU;
- BbIOMpaTh M paccuMThiBaTh HeoOxoaumoe | 2.Ha mpecc-uiabTp mocTynaer CrylieHHbIH NpoIyKT OTCTOMHUKA C COAEp KaHUEM TBEPIOro
o0opynoBaHus IS oGesBokmBanms | 25% B kommaectse 80 M>/4. [ToTHOCTS TBep/IOi (assl paBHa 2600 kr/m°. Paccuntars 06beM
MHUHEpaJIbHBIX MPOAYKTOB, IbUICYJIaBIUBaHUs, | GuiIbTpaTa U 00bEM BOJBI B KeKe, eciu Kek conepkuT 18% Bnaru. Ilorepsmu TBepnoro c
JUISt MPOLECCOB MPOU3BOCTBEHHOTO | (UIBTPATOM MPEHEOPEYB.
00CITy’)KUBaHUS
Bnaners - METOAAMU pacuéra KaueCTBEHHO- | 3amadyu

KOJIMYECTBEHHOW U BOJHO-IIIJIAMOBOM CXEM; 1. Ha crymenue noctynaer 150 M/a IyJBIBl C copepkaHueM Teepaoro 8%. IlnmoTHocTh
- METOAAMU 000CHOBaHHUS OCHOBHBIX | TBepaon ¢a3el 3000 kr/m°. Paccunrars JUAaMETp CTyCTHUTENs, €CIIA yJAelIbHas IUIOIAJb
[1apaMeTpoB " METOJUKaMU pacuera | crymenus 14,4 M2 /T,
TEXHOJIOTHYECKOI0 0o0opyaoBaHus st | 2. OnpenenuTs HEOOXOMUMYIO TUIONIAAb CTYIIEHHS, €CIIU Pa3KIKEHUE WCXOMHOUW IMYJIbITHI

BCIIOMOT'aTCIIbHBIX IPOIECCOB

13, a pa3:xukeHue CryumeHHoro npogaykra 2. CkopocTh ocaxieHus yactull teepaoro 0,5
CM/MUH, a MPOU3BOIUTENBHOCTh CrycTUTeNs 1o TBepaomy 100 1/4.

3. Ha crymenue nocrynaer 240 M4 NyJblbl ¢ copepkanueM TtBepaoro 10%. IlnotHocTh
TBepaoil (daszwr 3,2 r/em’. Paccuuraths HEOOXOAUMYIO TUIOMIAAb CTYIIEHHUS, €CIU YACIIbHAs
iomanp crymenus 0,28 MZ'CyT/T.




CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIe CpeicTBa
KOMIETEHINH

[1CK-6.4

CriocoOHOCTh pa3pabaTbiBaTh M pPEaTM30BBIBATH MPOEKTHl MPOU3BOJCTBA MU INepepaboTke MHUHEPAIHHOTO W TEXHOTEHHOTO CHIPbS Ha OCHOBE COBPEMEHHOM
METOJIOJIOTUH TPOCKTUPOBAHUS, PACCUUTHIBATH IMPOU3BOAUTEIBHOCTh U OIpENeisITh HapaMeTpbl 000pyJIoBaHMsS OOOTaTUTENbHBIX (adpuk, (hopmMHupoBaTH
TCHEPAJbHBIN IJIaH 1 KOMIIOHOBOYHBIE PEHICHHUs] 000TaTUTENBbHBIX (adpuk

3Hartb - COBpPEMEHHbIE IPOEKThl IO mepepadoTke IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB K DK3aMEHY:
MHUHEpPAJIbHOTO ¥  TEXHOTeHHOro chipbsi u |1l. BomocHabGxkeHue v BOZOOTBEACHNE HA 000TaTUTENBHBIX (haOpHKax.
METOOJIOTHIO UX ITPOCKTUPOBAHUS; 2. Cxembl BOJOCHA0KEHHsI 000raTUTEIbHBIX (haOpHK.

-  MCTOJAUKHM pacdeTta MPOU3BOJUTCILHOCTH 3. Uro Takoe BOI[OHpOBOI[? Kakne ocHOBHEBIC COOPYKCHUA BXOIAT B COCTAB BOI[OHpOBOI{HOfI

obOorarutenbHON (HaOpUKH U OTAENBHBIX €€ cetu? Knaccudukanus BOgompoBo0B.
LIEXOB; 4. TlpuHOMIUATBHAS cXeMa BOJIOCHA0KEHUs oboratuTenbHol (adpuku. Kakumu ObIBaroT
- METOAMKH  ONpeAeNicHHS  MapaMeTpoB cxembl BojtocHaOxkeHust OD?
o0opyoBaHus JUIst BCIIOMOTaTeNbHBIX [ 5. OO00poTHOE BOJOCHAOKEHHE 000raTUTEIbHBIX (PadpuK
IPOIIECCOB HAa 00OTaTUTENbHBIX (adpHkax 6. Ha xakue Hyx1bl pacxoayercs Boja Ha OD? Uto Takoe cBexast TEXHUYECKas BOJIA U
obopoTtHast Bojia?
7. VcTo4HUKM BOJOCHAOKEHHS U BOA03a00pHBIE COOPYKEHUS (C TPUMEpPaMHU).
8. Ha3znaueHue BOJOHAMOPHOW OAIIHU B CHCTEME BOJOCHAOKEHUS?
9. Yro Takoe Hapy>KHas U BHYTPEHHS BOJONPOBOIHAS CETh?

10. Komnb1ieBbIe 1 TYITMKOBBIE BOJIONIPOBOIHBIE CETH. JJOCTOMHCTBA M HEAOCTATKH CXEMBI,
00J1aCTH UX IPUMEHEHUSL.

11. Yro Takoe ruipaBIuyECKUil YKIOH?

12. Kakast Touka BOJOIPOBOJHOMN CETH HA3bIBACTCS AUKTYIOIIEH?

13. Kakue TpyOBl MPUMEHSFOTCS JJ1s1 BOJOTIPOBOJIHBIX CETEH M Kakue TpeOOBaHMS K HUM
NPEAbSIBISAIOT?

14. Yro Ha3bIBaeTCSA TUIPABINYECKUM TpaHcropToM? JIoCTOMHCTBA U HEAOCTATKU
TUPABIMYECKOTr0 TPAHCIIOPTA.

15. Yro Takoe KpUTHUECKas CKOPOCTh MOTOKA M OT YEro OHA 3aBUCHUT?

16. CamoTeuHBIH THIPOTPAHCIIOPT: B KAKUX CIIydasix MPUMEHSETCs, KaKHe COOPYKEHHS
BXOJIAT B €T0 COCTaB?

17. HanopHBbI# THAPOTPAHCIIOPT: B KAKUX CIIydasiX MPUMEHSETCS, KAKUe COOPYKEHUS BXOJAT
B €r0 COCTaB?




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIE CPEACTBA
KOMITCTEHIHH
18. XBocTOBOE XO35HMCTBO 00OTaTUTENBHBIX (HaOpHK: Ha3HAYCHHE, COCTAaB COOPYKEHHUH,
OKCILTyaTaIHsl.
19. Tuns! xBocToxpanmml. Kakue ¢pakTopsl onpeessroT BEIOOP IUIOMIAIKHU 10T
XOCTOXpaHWINLIE?
20. Kakue coopyskeHHs BXOJIAT B COCTaB XBOCTOBOro xo3siictBa Od, ux HazHaueHue?
21. Yro Takoe Hacoc? Uto Takoe Hamop u nojada Hacoca? Kakue npeBpaimieHus SJHSPruu
HPOUCXOMAT NPH paboTe Hacoca?
22. KoHCTpYKIIMS ¥ IPUHIIUIT ICHCTBHS IEHTPOOEKHOTO Hacoca (YMETh 3apHCOBBIBATH).
23. I'pyHTOBBIC U ITECKOBBIE HACOCHL. B ueM nX oTiaM4me OT HeHTPOOEIKHBIX HACOCOB,
paboTamMX HA YUCTOM BOjEe?
24. Kakue ncxoaHple JaHHBIC HEOOXOIUMBI JUIsl pacueTa THAPABINYECKOTro TpaHcmopra?
25. Metoauka pacyeTa THAPaBIMYECKOT0 TPAHCIOPTA.
26. Yro HazpIBaeTCs TpeOyeMbIM CBOOOIHBIM HAIIOPOM, U3 YETO OH CKJIAJbIBACTCA?
27. Kak onpenensiercst pacueTHasi BBICOTa BOJOHATIOPHOH OamrHu?
Ymetsb - pa3zpalaThiBaTh M pEAIM30BBIBATH IPOEKTHI | 3aaya:
IIPOM3BOJICTBA MO NepepadboTke MuHepanbHoro U | Ha  ¢unbrpoBanue mnocrymaer 250 M/a CyCIIEH3UHM C cojepxaHueMm TBepaoro 58%.
TEXHOTEHHOTO CHIPbS HA OCHOBE COBpeMEHHOH | [lmoTHOCTS TBepaoil (assr 4000 kr/m°. PaccunTaTh MaTepHanbHBIA GaTaHC MpoIecca, eci
METO/0JIOTUH TPOEKTUPOBAHUS; BlIaxHocTh keka 10%. Ilorepsimu TBepaoro c @HHBT%)&TOM npereOpeub. Onpenenurhb
- paccuMThIBaTh  INPOU3BOAMTENBHOCTH M | HEOOXOIMMYIO IUIOIAab GuiabTpoBanus, eciau q =200 kr/M” 4.
OTIpeNeNiATh MapaMeTpbl O0OPYHOBaHUS s
IpoIeccOB 00€3BOXKHUBAHMUS, bUICYIaBINBAHUS,
BO3IyXOCHAa0KEHUS, BOJIOCHAOKEHMS,
T'HJIPABIMYECKOT0 TPAHCIIOpTa
Brnanets - NpUHOMIAMH (HOPMHUPOBAHUS TEHEPATBHOTO Ilepeuens Tem pedepaToB:

IUIaHA W KOMIIOHOBOYHBIMH  PEHICHUSMH
oboraTuTenbHbIX (adpuK;
- OCHOBaMH COBPEMEHHBIX METO/IOB

MIPOEKTUPOBAHUS 000TaTUTENBHBIX (PadpHK

1. IIprHOMATIBI TPOEKTUPOBAHMS T€HEPATBHOTO TUIAHA.
2. CoctaB ¥ cTpyKTypa oboratutensHon (habpuKu.
3. IIpoeKTHO-KOMITOHOBOYHBIE PEIICHHS BCIIOMOTaTEIbHBIX I[EXOB.




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouyHble CpeacTBa
KOMIIETEHIIUH
IICK-6.5 roTOBHOCTBIO MNPUMEHATH COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOIMH, AaBTOMATU3MPOBAHHBIE CUCTEMbl IPOEKTUPOBAHMUS OOOraTHTEIbHBIX
IIPOU3BOJICTB
3HaTh - IPUHLUIIBI ABTOMATHU3ALUN 3anaun:
IIPOU3BOJICTBEHHBIX IIPOLIECCOB; 1. B cycrensun conepxutes 35% tBeproro. I[ImoTHOCTS TBep/IOi (assl 3,8 T/M°. Paccuntarh
- paboTy U peryiaupoBKy o00OpyJOBaHUs. IUIOTHOCTb CYCIIEH3MH, Maccy HaBeCKH il npurorosyieHus 330 M~ Takoil cycrieH3uu, 00beM
BOJIBI.
2. IlpuroToBuTh 2 1 MyJdbIbl NPH COJAEPXKAHUU TBEPAOro B myible 45% U MIOTHOCTH
tBepaor daser 4200 kr/M°. Paccumtats Maccy HaBECKH, 00BEM BOJBI W IUIOTHOCTH
HOJIyYEHHOM MyJIbIIbI
3. B paguaneHeIi crycrutens mocTymaer 400 MP/d MMyNbIbl ¢ COAEPKAHHEM TBEPAOTO 8%.
[TnotHoCTh TBepmoit aznr 3200 K/, Conepxanne TBepaoro B neckax 55%. Paccuurarhb
00BEeM CIIHMBA U IJIOTHOCTH MECKOB. [loTepsimu TBEpI0TO TpeHeOpeYb.
YmeTh - 3a/1aBaTh HEOOXOIMMBbIE TapAMETPhI 3anauu:
TEXHOJIOTMYECKOI0 IIPOLECCa; 1. B paguanbHblil cryctutens nocrynaer 400 M4 IyJBIBI C COAEpKaHueM Teepaoro 8%.
- paboTaTh B MPOTPAMMHBIX KOMIIJIEKCAX [TnotHOCTH TBepmoit dazsr 3200 Kr/M°. Conepxanue TBepaoro B meckax 55%. Paccuurath
Autocad u Kommnac; 00bEM CJIMBa M MJIOTHOCTH MecKoB. [loTepsimu TBep10ro mpeHedpeys.
- 00pabaTbIBaTh Pe3yNbTAaThl SKCIIEPUMEHTOB U 2.Ha crymenue mocrtymaer 500 M4 NyJbIbl C pa3KuwkeHueM paBHbIM 3. Il10THOCTH
aHaIU30B paboThl GaOpUKH. TBepaon (aszsr 2800 kr/m®. BeIxox crymeHHoro nponaykra 90%, comepxkaHue TBEpIOro B
cryiieHHoM mpoaykre 63%. Paccuntarh 00beM ciiBa, 00beM BOJIBI, YXOJSIIEH C MECKaMU,
IJIOTHOCTb CI'YHIEHHOTO IPOAYKTA, MAacCy BIIaKHBIX ITECKOB.
3. Ha crymienue moctymnaer ImyJiblia ¢ IIIOTHOCTBIO TBepaoi ¢aszer 3800 Kr/M° B KONHMUECTBE
150 1/4 (cyxas macca). Pasxmkenue cycrnensuu 5. Paccuntate 00beM BOABI, yaaisieMol B
ciuB; 00BEM BOJBI, YXOJSIIEW C TMECKaMH, €CIM IUIOTHOCTh CrYHIEHHOTO NpPOAYKTa
1900 kr/v’.
Branets - OCHOBHOM TEPMHHOJIOTHEN KypcCa; BapuaHTbl KOHTPOJILHOM padoThl N0 pa3neny «O0e3BoKNBaHUE NPOAYKTOB

- HaBBIKAMU pabOThI B IPOTPAMMHBIX
KOMILJIEKCaXx;
- METOAAMHU POEKTHPOBAHUSI 000OPYIOBAHUS

o0orameHus»
Bapwanr 1
1. Tlepeuncnure BUIBI BIArM M YKOKUTE TMOPSAOK HACHINICHUS BIArod abCOIIOTHO




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

AJI1 BCIIOMOTI'aTCJIbHBIX ITPOIECCOB.

CyXOro Marepuana.

2. Packpoiire BiMsSHHE KpPYIMHOCTH M (OPMBI YACTHUIL Ha BJIAroyAEp>KUBAIOIIYIO
CIIOCOOHOCTH MPOAYKTOB 00OTAICHHS.

3.  Ommmwure mpomecc 00e3BOXKMBaHHMA B OyHKepax. YKaXuTe 00JacTh HMPUMEHEHUS
npoliecca; Kakas Bjara yiajuseTcs U3 MaTepHuaa.

4. [lpuBeauTe KOHCTPYKIHMIO MW MNPUHIUI pabOThl  TMCKOBOTO  BaKyyM-(WIIbTpa.
[lepeuncaure TOCTOMHCTBA M HEJOCTATKUA KOHCTPYKIIUH.

Bapuanr 2

1. JlaiiTe XxapakTepuCTUKY ajcopOupoBaHHOM Biaru. Ha kakue Buibl OHA noapasaensercs ?

2. Packpoiire BiusHUE (U3UKO-XUMHUYECKOTO COCTOSHUS IIOBEPXHOCTH TBEpPAOro Ha
BIIArOyAEP>KUBAIOIIYI0 CTIOCOOHOCTH IPOIYKTOB O0OTAIICHHUS.

3. OnumuTe nporecc 00E3BOXKMBaHMA Ha TIpOXoTax. YKaKUTe OO0NacTh MPUMEHEHHS
mpolecca; Kakas Bjiara yjaajsieTcsl U3 MaTepuana.

4. TlpuBeuTe KOHCTPYKIUIO U MIPUHIUN paOOThl PaldaIbHOTO CTYCTUTENS C EHTPaIbHbIM

npuBojoM. [lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIUH.




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAlMHM, MOKA3aTeJld M KpUTEpUHU
OlLleHUBAHUS:

[TpomexxyTouHas aTTecTanus 1Mo AUCHUILUINHE «BcrmoMorarenbHbie MPOIEecChl)» BKIIOYAET
TEOPETUUECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YYaIOIIUMHUCS 3HAHUH, U
MPAKTUYECKHUE 3aJ[aHMsl, BBISBIISIONIAE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BJIAJICHUH,
npoBOAUTCA B (hopMe IK3aMeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OumiietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHYECKHX BOIMPOCAa M OJHO IMPaKTUYECKOe
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHIMOJHAET IMPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIbHBIC OMIMOKM, HETOYHOCTH, 3aTPyJHCHUS TMPU aAHAIUTHICCKUX OIEPAIHsX,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XO0J/i€ KOHTPOJIBHBIX MEPONPUSTUN
JOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTHCIBHBIX 3HAHWM, YMCHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU UX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OIEHKY «HEeY/IOBJIETBOPHUTEJIbHO» (2 Oamia) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Oojyee 20% TeopeTHUecKoro marepualia, JOMYCKAEeT CYIIECCTBEHHBIE OIIMOKU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OIICHKY «HEeYJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiicss HE MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTiedeHne TUCIIHTNTHHBI

a) OcHoBHas JquTEpaTypa:

1. AspoxuH, B. M. OcHoBBI 0O0TaIIIeHHs TOJE3HBIX UCKOMAeMbIX : YUeOHHK : B 2 Tomax / B. M.
ABnoxuH. — 4-e u3f., crep. — Mocksa : ['opHas knura, 2018 — Towm 1 : OGoraTutenbHble
nporeccel — 2018. — 420 c. -Pexxum nocryma : https://e.lanbook.com/book/134944

2. Topnosa, O. E. O6e3B0xHBaHHE TPOYKTOB 000TANICHUS 1 000POTHOE BOJAOCHAOXKEHNE

oOoraturtenbHbIX (adpuk : yuebHoe nocodue / O. E. I'opnosa, H. H. Opexosa ; MI'TVY. -
Maruutoropck : MI'TVY, 2017. - 1 anextpoHn. ont. auck (CD-ROM). - 3ari. ¢ TuTyiL.
skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/
1137687/3298.pdf&view=true (nara obpamenus: 04.10.2019). - MakpoobwekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHHs ToCcTyHBI Takke Ha CD-ROM.

0) JonosHuTeabHas JUTEpaTYypa:

1. Ao6pamos, A.A. TexHonorus nepepadOTKU U 00OTaAIEHUS Py LIBETHBIX METAIOB: YueOHoe
nmocobue B 2 kH. T.3. Kuawmra 1. Pymonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn
pyasl [DnexktponHblit pecypc].— M.: U3n-Bo «I"opHast kauray, 2005. —575 c.— ISBN 5-7418-
0346-8. — Pexxum noctyna: http://e.lanbook.com/books/.

2. INamymwmnu, F}O.JI. BcnomoratensHble mporecchl oOoramenusi. KoHcmekr — nekuuit
[OnexTponnsiii pecypc]. — Homenk, HouHTY, 2008. — 92 c.— Pexum npocryna:
http://www.twirpx.com/file/455160/



https://e.lanbook.com/book/134944
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l'opmoa O.E., OpexoBa H.H Bcmnomorartenbnpie Tporecchl 00OTameHusi MOJIE3HBIX
HCKOIMaeMbIX: yueb. mocooue. Marauroropck: M3a-Bo MarHuToropck. roc. TeXH. YH-Ta UM.
I".'11. Hocosa, 2016.- 219 c.

Haszumko, E.M. Koncnekr nekmuii mo kypcy OOe3BOKMBaHHUE MPOAYKTOB OOOTaICHUS
[Dnmextponnsrii pecypc]. — HonHTY, Homenk — 2008. — 106 c. — Pexum nocryna:
http://www.twirpx.com/file/647547/

UysHoB, I'.I'. XBocTOXpaHWINIIA U OYHCTKAa CTOYHBIX BoX [Tekct]: yueOHOe mocobue s
By30B.-ExarepunOypr: U3n-so YITYVY, 2005.-231 c.— ISBN 5-8019-0084-5.

I'mapaBanueckoe ckiaaupoBaHue XBocToB obOoramienns [Tekcr]: CopaBounuk /B.U.
Kubwupes, I'.A. Paiinsn, I.T. CazonoB. — M.: Hexapa, 1991. — 192 c.

Pynenko, K.I'. OOecnpuiiBanve W TbUICYJIABIMBAaHUE TMpU 0OpabOTKE IOJIE3HBIX
uckonaembix [Tekcr] / K.I'. Pynenko, A.B. KanmbikoB.— M.: Henpa, 1987. — 263 c.
baranoros, A.M. BogoBo3aymiHoe Xo3s1cTBO oboraTtutenbHbIX (hadpuk [Tekct]: yueOHOE
nocobue st By30B. — M.: Henpa, 1984.- 295 c.

[lepuognueckue uzmanus: "OOoramenue pyxa', pedepatuBHbii xypHan "['opHoe apemo",
"T"opubiit )xypHan", "['opHbIii xKypHai. M3BecTus BICIIUX Y4€OHBIX 3aBEICHUIL".

B) MeToanueckue ykazaHus:

I'opnoBa O.E. Meroanyeckne yka3aHus K JabOpaTOpHBIM paboTaM IO TUCIHILIMHE

«BcnomorarenbpHbie mporecch» s obydaromuxcs no crenuanbHocTi 130405.65 Bcex Gopm

oOyuenus.- Maruutoropck: M3a-so Marautoropcek. roc. Text. yH-ta um. [.11. Hocosa, 2015.-
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r) [Iporpammuoe o6ecneuenue u MuTepHeT-pecypcebl:

Haumenosanue 110 No noroBopa Cpok neicTBUs JIUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
Kaspersky Endpoint Security | /1-300-18 ot 31.03.2018 28.01.2020
Juis 6usHeca - CTaHAapTHBIN
7Zip CBOOOJTHO OeccpodHo
pacrpocTpaHsieMoe
1. http://www.giab-online.ru/ DnexTpoHHast Bepcusi KypHajna [OpHBI WH)OPMAIMOHHO-
aHAJIMTUYECKHUH OrosieTeHs (HayuyHo-TexHuueckui xxypHan) [AB.
2. http://www.miningexpo.ru/ I'opronpoMsInuieHHBIN TOpTan Poccun
3. http://www.geoinform.ru/ NupopMannOHHO-U3IATEIbCKUI  IIEHTP 10 TeOJIOTHU U
HEJPOIIOIb30BaHNI0 MUHHCTEpP-CTBA MNPUPOAHBIX pPECYpCcOB M 3Kosoruu Poccuiickoit
®eneparyn - OO0 «'EONMH-OOPMMAPK»
4. http://rudmet.ru/ U3zpartenbckuii nom «Pyma m Meramney ExeHenenbHOE HOBOCTHOE
anekTpoHHoe u3aanue "Ore&Metals Weekly
5. Caiithl POU3BOJUTENICH 000raTUTENBHOTO obopyoBaHus www.metso.com.,
www.flsmidth.com., www.outotec.com.
6. MudpopmanmonHo-aHanmuTH4eckuii nentp «Munepan» - http://www.mineral.ru/
7. udopmarmonnas cucrema «EanHOe OKHO J0CTynma K o00pa3oBaTelbHBIM pecypcam»,

OOpazoBanne B oOjacTM TeXHUKM U  TexHosorui, ['opnoe npmemo. — URL:
http://window.edu.ru/catalog/resources?p _rubr=2.2.75.5.
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8. MexnyHapoaHas CIIpaBOYHas CHCTeMa JKOHOMHMYECKHMX COOOLICHHH U  OTpacieBOi
aHAJMTUKHA CpeACTB MaccoBoil mHpopmaru polpred («Ilommpen»), orpacis «Metammyprus,
ropsoe neno B P® u 3a pyoexxom». — URL: http://metal.polpred.com/ .

9. Hayunas snextponnas oubnuoteka: https://elibrary.ru/project_risc.asp.

10. ITouckoBas cucreMa
https://scholar.google.ru/ .

Axanemus

Google  (Google  Scholar). -  URL:

9. Matepua/ibHO-TEXHHYECKOE 00ecreueHne TUCIUTITHHbI
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe O6€CH€‘-I€HI/IG JUCHUITIJIMHBI BKJIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarieHue ayIuTOpuu

JlexunoHHas ayguropus

MynbTMeIMIHBIE CPEACTBA XPAHEHHUS], lIEpeaadYnd U
IpeCTaBIeHUs HHPOPMALIUU

JlaGopaTopust BCmoMOraTeIbHBIX
nporeccos (aya. 10)

1. JJaBopaTopHas ycTaHOBKa [T U3Y4YEHUS] KHHETUKU
CTYILEHHUSL.

2. JJaboparopHast BaKyyM-(UIBTPOBAIbHASL yCTAHOBKA C
HOBOPOTHON BOPOHKOM.

3. JJaboparopHas BakyyM-(pHUIbTPOBaIbHAS yCTAHOBKA
JUIs OTIpe/IeNIeHUs] KOHCTAHT (PUIIbTPOBAHUS.

4. JlaboparopHasi ycTaHOBKa OapaOaHHOTO BaKyyM-
bunbTpa.

5. Bechbl TexHuueckue.

KomnbroTepHslii Ki1ace

[Tepconanbubie KombOTEPHI ¢ makerom MS Office, ¢
BBIX0I0M B IHTEpHET ¥ ¢ JOCTYIIOM B DJICKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
pabOThI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaIbHBIC 3aJI6I OUOJIMOTEKH

[Tepconanbubie KoMIbIOTEPHI ¢ akeTrom MS Office,
BBIXOJIOM B IHTEpPHET U C JOCTYIIOM B 3JIEKTPOHHYIO
UH(pOPMaAIIMOHHO-00PA30BATEIBHYIO CPEly YHUBEPCUTETA

ITomenienue st XpaHeHUs U
npopHIAKTHIECKOTO
o0cyXUBaHUS y4eOHOTO
o0opynoBaHus

Crennaxu 1Jisi XpaHeHHs y4eOHO-HArJISITHBIX TTIOCOOUH 1
yue0HO-METOINYECKOM TOKYMEHTAIUH.
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