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Pabouas mporpamma cocrasinena Ha octose ®I'OC BO mo cnenmansaocta 21.05.04
l'oproe nemo (mpuxas Muno6prayke Poccru ot 17.10.2016 r. Ne 1298)

PaGouast mporpamma paccmoTpena u ozo0peHa Ha 3acemaHmu kadempsl ['eosoruu,
MapKiIeliepckoro fena i 060raleH s HOIE3HBIX HCKOIAEMBIX s
23.01.2020, nportoxon Ne 5 L /

3aB. kadeapoit /94' U.A. Tpummia

Pabouast mporpamma 0106peHa METOIHUECKOH KOMHCCHEH I/IFZ[HT
25.02.2020 r. mpoToxox Ne 7

IIpencenarens C.E. I'aBpurues

PaGouas nporpamma cocrasnena: 70
nouent kapenpsr I'MIuOIIH, kan. Texu. Hayk -é/%// O.E.Topnozra

Peuenzenrt:

BEOYIIUH CHOENHATHUCT TOPHO-00OraTUTENIHHOTO Ha/,paaneﬂm -AFI0=KOKCO-TTOMEHHOMN
rpynmsl HTIH TTAO «MMK» |, kaum. TexH. Hayk e /P M.A. [pranos
7




JIner akTyanuzanun padoyeii mporpamMmbl

Paouast mporpaMMa MEPEecMOTpeHa, obCy kieHa U ofo0peHa it pealu3alui B 2020 - 2021
yueGHOM TOTy Ha 3acefanuu kabenpsl ['€0/10rHy, MapKITeHIepCKOro 1ena u oboraeHHs

[Tporoxon ot 03 %@ r. Ne 1
3as. kadenpolt = WA, Tpunms

PaGouas oporpamMma epecMoTpena, 06CyiK/Iena n oj00pena 1l peaTu3alil B 2021 - 2022
yueGHOM rofy Ha 3acefanuy Kahenpsl [eonoruy, MapKIIeHnepeKoro aea u oborameHus

[poTokon oT _ 200 T No
3aB. xadenpoi U.A. T'pammn

Pa6ouast IporpaMMa [epecMOTpeHa, 00cyx/IeHa i onobpena As peanH3aliy B 2022 - 2023
yueOHOM rofy Ha 3aceaniH kadeapsl ['€0OrHH, MapKILeiiIepeKoro Iena u oborameHns

[TpoToxomor _ 20 1. Ne

3aB. kadenpoi WA, Tpuums

Pabouas IporpaMMa NepecMOTpeHa, 06CyKIeHa 1 0fobpena uis peaTi3alin B 2023 - 2024
y4yeBHOM rojly Ha 3acenaHn kadenpsl [€0NOrnH, MapKIICHIEPCKOTO Jena 1 oboratmeHus

[Tpotokomor __ 20 1. Ne

3aB. Kadenpoi H.A. T'prmnie

Pabouas IporpaMMa MepecMOTpeHa, 06eyxkena i onobpena AN PearH3aluy B 2024 - 2025
yaeGHOM ro/ly Ha 3acenanuy kadenpsl ['€0noruy, MapKIIeiiIepekoro nema u oboramenus

[Tpotoxon oT 20 T N

3as. xadenpoit I/I.A.?pnmu}{

Pafouas mporpamMma IepecMoTpena, 0bcysKena n 0[06peHa Il peaTi3aliy B 2025 - 2026
yuebHOM romy Ha 3acenanuu Kadenpsl [e0JOrHH, MAPKIIEHTIEPCKOTO /ena 1 oboramenns

TIpotokom oT __ 20 1. Noo
3aB. xadenpoi N.A. I'pumus




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlenssMu OCBOEHUSI AMCLUIUIMHBI «['paBUTAIJMOHHBIM MeTOf, oOoraIjeHUs» SIBJISeTCS:
pa3BUTHE Yy CTY/IeHTOB JINYHOCTHBIX KauyecTB, a Takke (hopMHpOBaHHe TMpodeCcCHOHATbHBIX
KOMIIeTeHIIMM B cooTBeTcTBUM C Tpeboanusmu ®I'OC BO mno creruansHoctr 21.05.04
I'opHoe feno (O6oraiieHue mojie3HbIX UCKOMaeMbIX).

2 MecTo AUCIMILIMHBI (MOAY/IsA) B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMmabIl

OucturinHa ['paBUTALIMOHHBIA MeTo[, oborailleHusi BXOJUT B BapHUaTUBHYIO YacTb
yueOHOro Ty1aHa 00pa3oBaTeTbHOM TTPOTPaMMBI.

I w3ydyeHUss  AMCLUIUIMHBI ~ HeOOXOAWMBbI  3HaHWS  (YMeHUs, BJa/IeHUs),
cchopMHpOBaHHbIe B pe3y/bTare WU3y4yeHUs AUCLIUILIMH/ TTPAKTUK:

du3uka

MaremaTuka

[MpuknagHasi MexaHuKa

O6oraiteHue Moe3HbIX UCKOTTaeMbIX

I'mppomexaHuka

3HaHMs (yMeHUsi, BlaJieHus1), TIOyYeHHble TIPY U3yUeHWM JaHHOUW AWCIUIUIMHBI OyayT
HE0OXOAUMBI [I7Ist U3yUeHUsT TUCLIUTIIMH/TIPAKTUK:

BcriomoraresibHbIe 1poLiecchl

[TpoekTrpoBaHUe 00OraTUTENbHBIX (habpUK

TexHosorusi oboraieH st ToIe3HbIX KCKOTIaeMbIX

[ToaroToBKa K 3aIlUTe U 3alljUTa BBIMTYCKHOW KBaMU(MUKAI[MOHHONW paboThI

[ToaroroBka K czaue U cava rocyJapCTBEHHOIO 3K3aMeHa

[IpousBo/CTBeHHAs - TIpeAJUIIJIOMHAs MMPaKTUKa

WccnenoBanue py/ Ha 000raTUMOCTb

3 KomnereHuu odyuarierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AVCLUIUVIMHBI (MO/y/151) M T/IAaHUPYyeMble pe3y/IbTaThbl 00yYeHust

B pesynbrare 0CBOEHMSI AUCLMIUVIMHBI  (MOAyns)  «['paBUTAL[MOHHBIA  MeETOZ,
oborarreHusi» 00yJaroIUACs T0/DKeH 00/1afiaTh C/IeAYIOMMMU KOMITeTeHITUSIMHU:

CTpyKTypHBII [TnaHupyeMble pe3ysibTaTbl 00yueHUs
3/1eMeHT
KOMITeTeHLIUU

[TK-5 rOTOBHOCTBIO IEMOHCTPUPOBATh HABBIKK Pa3pabOTKU M/IAHOB MEPOTIPUSTHH I10
CHWKEHHIO TeXHOTeHHOM Harpy3Ku MPOM3BO/CTBA HAa OKPY KaroLyI0 Cpe/ly Mpy
9KCIUTyaTaljMOHHOW pa3Befike, A00ObIue 1 repepaboTKe TBePbIX TOIe3HBIX NCKOTIAeMbIX, a
TaK>Ke TIPY CTPOUTENIbCTBE U FKCIUTyaTal[|uM 10/13eMHbIX 0ObeKTOB

3Hatb - MepOTIpUSITHSI TI0 CHI)KEHUIO TeXHOTeHHOM Harpy3KHy IPOM3BO/CTBa Ha
OKPY’KAIOLIYI0 Cpely TIpH 3KCIUTyaTalluOHHOW pa3Befike, 100bIYe U
riepepabOTKe TBEP/BIX M0JIe3HBIX UCKOTIAEMBIX, a TaKXKe TIpU
CTPOUTE/ILCTBE M FKCIUTyaTal[uM MO/I3eMHBIX 00bEKTOB

YmeTb pa3pabaTbiBaTh TJIaHBI MEPOTIPUATHI TI0 CHYDKEHHUIO TeXHOT€HHOH Ha-
IPY3KU MPOU3BO/ICTBA HA OKPY’KaKOLyI0 Cpely TIPU 3KCILTyaTalMOHHOMN
pa3Bejike, 00bIUe U repepaboTKe TBEP/BIX MO/I€3HBIX UCKOTAeMBbIX, a
TaK>Ke TIPU CTPOUTETbCTBE U FKCIUTyaTal[iH MO/I3eMHBIX 00BbEKTOB

BrazeTnb HaBbIKaMH Pa3pabOTKH TJIAHOB MEPOTPUSITUN 110 CHIKEHUIO TeXHOT€HHOU
Harpy3Ku NMPOM3BO/ICTBA HAa OKPY)KAIOLIYIO Cpely MPH KCIUTyaTalliOHHON
pa3BeJike, o0bIue 1 riepepaboTKe TBEPBIX MOIe3HBIX UCKOTIAeMbIX, a
TaK)Ke MPU CTPOUTE/IbCTBE U FKCIITyaTalluu MO/3eMHBIX 00HEKTOB




[1K-12 roTOBHOCTBIO ONepaTUBHO YCTPAHATh HapyLLeHUs IPOU3BO/CTBEHHBIX ITPOLIeCCOB, BECTH
NIepBUUHBII yUeT BbINOJHSeMbIX PabOT, aHa/IM3UPOBaTh ONepaTUBHbIE U TEKYIIMe TIoKa3aTenu
TIPOU3BO/ICTBA, 000OCHOBBIBATH MPEAJIOKEHUS 110 COBEPILLIEHCTBOBAHUIO OPraHU3aLuH

IIPOM3BOJICTBA
3HaThb - BO3MOJKHbIe HapylleH!sl TPOM3BO/ICTBEHHBIX MIPOLIeCCOB;
- OrepaTvBHbIE U TeKYIlMe MoKa3aTeau Mpou3BO/ICTBa;
- HampaBJ/IeH!s1 COBepPILIEeHCTBOBaHUS OpraHM3aliy POU3BO/CTBA
YMeTb - BeCTHY TIePBUYHBIN yueT BBITIOTHSIeMBIX PaboT;
- aHa/IM3MpOBaTh OINlepaTUBHbIE U TeKYyIl1e IoKa3aTeu IPOU3BO/ICTBa,
- 000CHOBBIBATH TPE/JI0KEHHS TI0 COBEPILIEHCTBOBAHHUIO OpTraHU3aLin
NIPOM3BO/ICTBA
Brnazets - HaBbIKaM{ NIPUHSATUS pellleHUH N0 yCTPaHeHUI0 BO3MOXKHBIX HapylleHUH

MPOU3BO/CTBEHHBIX MPOLIECCOB;

- HaBbIKaMU BeZleHHs TIepBUYHOTO yUeTa BITIO/THSeMbIX paboT;

- METOJMKaMH OTpe/ie/IeHHs] OTepaTUBHBIX U TeKYILIMX TMoKa3aresien
TIPOM3BO/ICTBA;

- HaBbIKaMU 000CHOBaHUS TIPE/IJIO’KEHUM 110 COBEPITIEHCTBOBAHUIO
OpraHu3aLuu

[TK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeLeHui 110
SKCITTyaTaljJMOHHOU pa3Be/ike, f00ObIue, IepepabOTKe TBEP/bIX M0JIe3HBIX UCKOTaeMBbIX,
CTPOUTENbCTBY M FKCTUTyaTaLMH M0/[3¢MHBIX 00BEKTOB

3HaTb

- TeopeThyecKHe OCHOBBI IPaBUTAL[MOHHOTO MeTO/a 000TrallleHHus;

- COBpeMeHHbIe TPaBUTAIMOHHbIE TIPOL[ECCH 000TaIleHHsT TBEPBIX
T10/1e3HBIX MCKOTAaeMbIX B pa3/IMUHBIX Cpe/iax;

- 06/1aCTH TIPUMEHEHHsT KaXKI0T0 M3 IPAaBUTAL[MOHHBIX MIPOL[ECCOB U
MPaKTUKY TPABUTALIMOHHOTO 000TallleH st Pa3/IMUHbIX BHI0B
MHHEPa/TbHOTO ChIPbS;

- OCHOBHOEe 000py/J0BaHue [IJisi K&XX/JO0r0 IPABUTALIMOHHOTO TIPOLIeCcce, ero
YCTPOMCTBO, PEryIupoBKY, JOCTOMHCTBA U HEJOCTaTKH, IIPOM3BOIUTE IeH
0060py/j0BaHUsS

YMmeTb

- pa3pabaTbIBaTh MPOEKTHbIE MHHOBALIMOHHBIE PellieHUs T10 TiepepaboTKe
TBEP/IbIX T10JIe3HbIX HCKOTIaeMbIX, BK/TFOUast POEKTHbIE PellieHUs 110
rPaBUTALIMOHHOMY 00OTall[eHHIO T10JIe3HBIX UCKOTIaeMbIX;

- BLIOMPATh ¥ PaCCUMTHIBATh TEXHOJIOTHUECKHE CXEMbI TPABUTAI[MOHHOTO
oborarreHus

- pacCUMThIBaTh CKOPOCTH ABWXXEHUS Teql B Cpefiax;

- oTIpeieNTh 1]e/1ec000pa3HOCTh UCII0/Tb30BaHUS PA3/IMYHBIX
rPaBUTAL[MOHHBIX TPOLIECCOB /11 KOHKPETHBIX yC/IOBUM;

- aHaIM3UPOBaTh 3G GheKTUBHOCTL pabOTHI alllapaToB W MPOIECCOB

Bnagets

- HaBbIKaMM Pa3pabOTKH MPOEKTHBIX HHHOBALIMOHHBIX PELIeHUH 110
riepepabOTKe TBeP/IBbIX MM0JIe3HBIX UCKOTIAeMbIX, BK/TOUasi FPaBUTAlJMOHHOE
oborartrieHue;

- OCHOBHBIMH METOZMKAMH 3KCIIePUMEHTAIbHOTO OTIpe/ie/IeHusT
TIapaMeTpOB Pa3/IMYHBIX IPABUTAL[HOHHBIX MPOL[ECCOB ¥ ITAPaMepTOB
000py/i0BaHus [/l TPABUTALIMOHHBIX MPOLIECCOB, HAaBBIKAaMHU 00paboTKH
TIO/TyYeHHBIX 3KCIIePUMEHTAJTbHBIX JAHHBIX

- OCHOBHBIMH METOZMKAMH pa3pabOTKU TIPOEKTHBIX PEIIeHUHA OTAe/IeHU
rPaBUTALIMOHHOTO O0oTaIleHrs: Ha 060oraTuTebHBIX (habprKax




ITICK-6.4 criocobHOCTBIO pa3pabaThIBaTh U peai30BbIBaTh MPOEKTHI POM3BO/ICTBA TIPH
riepepabOTKe MHUHepa/IbHOT'O U TEXHOT€HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOUW MeTOZ0/I0TUr
NIPOEKTHPOBAaHMS, PACCUMTBIBATH NTPOM3BOAUTE/ILHOCTD U ONpe/esisATh NapaMeTpbl
obopyaoBaHusi oboratuTebHbIX (PabpHK, OPMUPOBAThH TeHepasbHBIN 71aH U KOMITIOHOBOYHBIE
perieHust 000raTUTeNbHBIX (adpUK

3HaTh - COBpeMeHHbIe TTPOEKThI T10 TlepepaboTKe MUHEPa/IbHOTO U TEXHOT€HHOT'0
CBIPbSI MU METO/I0JIOTUI0 X TIPOEKTHPOBAHUSI;

- TEXHOJIOTMYeCKHe CXeMbl U OpraHy3al|io MPOU3BO/CTBA Ha
rpaBUTALIMOHHBIX (habpHKax;

YmeTb - pa3pabaTbIBaTh U peair30BbIBaTh MPOEKTHI POM3BO/ICTBA TI0
nepepabOTKe MUHEPa/IbHOT'O U TEXHOT€HHOT'O ChIPbsl HA OCHOBE
COBPEMEHHOW MeTO/I0/I0TUH NPOEeKTUPOBaHMUS;

- pacCUMThIBaTh TTPOU3BOAUTE/ILHOCTD U OMPe/le/IsiTh TTapaMeTpbl
000opy0BaHus [I/1s1 BCEX rPaBUTALIMOHHBIX TIPOLIECCOB 0OOoTalleH st

Bnagets - IpUHLMIIaMX (POPMHPOBAHKS TeHEePaIbHOTO TyIaHa 000TaTUTEeTbHBIX
¢dabpuk;

- KOMITOHOBOYHBIMH PeLIeHNSIMHM TPaBUTAIJMOHHBIX OT/e/IeHUIH
oboraTtuTtenbHbIX (abpuK;

- METO/IUKaMU pacyeTa MpOU3BOAUTETLHOCTH OT/Ie/IEHHI TPABUTALIVY;
- METO/IUKH OTpe/ie/ieHNst TlTapaMeTpoB 000pYZ0BaHuUS ISt
IPaBUTAI[MOHHOTO oborairieHust Ha 060oraTuTe/bHLIX (habpHKax;

- OCHOBaMH COBPEMEHHBIX METO/IOB IPOEKTUPOBAHUS OT/Ie/IeHUH
I'PaBUTAI[MOHHOTO 0borairieHHst 000raTUTeTbHBIX (habpHK

[ICK-6.5 roTOBHOCTBIO MMPUMEHSITh COBpeMeHHbIe HH(OPMal[MOHHbIe TeXHOJIOTUH,
aBTOMAaTH3UPOBaHHbIE CUCTEMbI TIPOEKTUPOBaHMsI 000TaTHUTe/IbHBIX TTPOM3BO/ICTB

3Hatb - COBpeMeHHble UH(OPMAaLMOHHbIe TeXHOJIOTUU, aBTOMaTU3UpPOBaHHbIe
CUCTEMbI TIPOEKTUPOBAHUST 000TaTUTE/ILHBIX POH3BO/ICTB

YMeTb - IPUMEHSATh UH(POPMAI[IOHHbIE TEXHOJIOTUUA U aBTOMaTU3UPOBAHHBIE
CUCTEMbI TIPY TIPOEKTUPOBAHUS 000TaTUTeTbHBIX TIPOU3BO/ICTB U, B
YaCTHOCTH, TIPU pacueTe KaueCTBEHHO-KOTMYeCTBEHHBIX MT0Ka3aTesieH
rPaBUTALIMOHHOTO 00OTAITeHHs U TIPY ITPOEKTUPOBAHUY OT/e/IeHUi
rpaBUTAL[MH Ha 000TraTUTeBHBIX (habprKax

Bnagets - MeTOoJlaM{ ¥ MeTOIMKaM1 COBPeMeHHBIX MH(POPMaLMOHHBIX TeXHOJIOTUM
Y aBTOMaTHU3UPOBAHHBIX CUCTEM MPOEKTUPOBAHUST 000raTUTETbHBIX
TIPOU3BO/ICTB




4. CTpyKTypa, 00béM U COiep)KaHHe JUCIUILIMHBI (MO/YJIs1)
OO1mast Tpy0eMKOCTb AMCLMITIMHBI COCTaB/IsieT 6 3aueTHbIX eJuHHUL] 216 akaj. yacoB, B TOM

qucsie:

— KOHTakTHasi pabora — 125,35 aka/i. yacos:
— aygurtopHas — 119 akaz. yacos;
— BHeayJuTOpHas — 6,35 aka/|. yacoB

— camocTosiTesTbHas paborta — 54,95 aka/|. 4acos;

— TMO/ITOTOBKA K 3K3aMeHy — 35,7 akaj,. Jaca

CDopMa daTTeCTaluu - KprOBOﬁ IMMPOEKT, 3K3dME€H

AypuTopHas g ©
. | wonrakrHas pagora E z dopMa TeKyILero
=
Paszen/ Tema Q (B akap. sacax) E = Buz . KOHTPOMIA Kopg,
= 3 U | camocTOsITeNIbHOM | yCIIeBaeMOCTU U
JUCLIMIUIMHBI 5 £ © . | xomnerenyM
O g £ paboThI TIPOMEKYTOYHOMN
Tex nab. | mpakT. R aTTecTaryn
| sam. 3aH. | U &~
1. 1. Pa3men «TeopeTuueckue
OCHOBBI rpaBUTALMIOHHbIX
TIPOLIECCOB»
1.1 1.1. Tema «Ob6iume 8 YcTHBIN ompoc.
CamocrosTensHOoe
CBeleHUss O TpaBUTaLU- J3VUeHME VaeBHOM 3amura
OHHOM MeTojie yHHa 3;01\;1 naboparopHeix | ITIK-5, TTK-12,
oboraieHusi, ero poid B 2 2 iTe };T . pabort. I1K-19, TICK-
OIlN. Knaccudukanys PQEEH}I}; ’ IIpoBepka 6.4, TICK-6.5
rpaBUTALMOHHbIX pellleHys fioMalll-
JIOMAIIHUX 3a7iay.
TPOL[eCCOB» HUX 3ajau
YcTHBIH ompoc.
o CaMocTosiTensHOe
1.2 1.2. Tema «CBo¥cTBa M3VUeHUE VUeBHOI 3amura
MHHEpajJioB U  CBOMICTBa yI/IHa 3:0171 naboparopueix | ITIK-5, TTK-12,
cpefl, WCIO/b3yeMBIX B 2 4/41 2 y pabor. I1K-19, IICK-
JIUTEPATypBHL.
rpaBUTALMOHHOM Me- [IpoBepka 6.4, [ICK-6.5
Pemenne
TOZIE» pellleHUs ZloMalll-
JIOMaIlHUX 3a7ay.
HUX 3ajau
1.3 1.3. Tema «O6iume 4 4/41 2121 2 CamocrositesnibHoe | Yerabiit onpoc. | TTK-5, TIK-12,
3aKOHOMEDHOCTH  [IBUKe- n3yueHue yueOHOM 3awura TIK-19, TICK-
HUS 3epeH B cpejax» Y HayuyHOMU naboparopHeix | 6.4, IICK-6.5
JIUTEpaTyphl. pabor.
ITogroroBka [TpoBepka
7abopaTopHOMY | pellieHusl joMalll-
3a-HATHIO. HUX 3aJau
Pemenne
JIOMallHUX 3a-
Jad.




CamocrosTe/sHOoe
H3yueHre yueOHOM

YcTHBIH ompoc.

Y Hay4YHOU Sampra
<1<;1aBH0n i:(‘) ue 33 e:;a ]II'II/I(;F el?(?":ggli’; naboparopubix | IK-5, TIK-12,
K03¢'¢Ha?46H;u P 2| 2n 2 na60AaTo HOM pacor. TK-19, TICK-
h paTOpHOMY TTpoBepka 6.4, TICK-6.5
paBHOIIA/JAeMOCTH» 3a-HSTHIO.
pellleHUsl ZioMalll-
Pemenne
HHUX 3a7jau
JIOMAIITHUX 3a-
Jau.
CamocrosTensHoe
vByerme yqe? MOy erhbit oripoc.
Y Hay4YHOU
JIUTEPaTyphbl 3auura
1.5 1.5. Tema o FOTOBKa’ nmabopatopubix | ITK-5, TIK-12,
«CTecHeHHOe najieHue 2 4/411 1 2 na60’ano HOM pabor. IIK-19, IICK-
Tem» PATOPHOMY [IpoBepka 6.4, IICK-6.5
3a-HATHIO.
pelleHUsI AoMalll-
Pemenne
HUX 33/jau
JIOMaIITHHX 3a-
Jau.
Wroro no pa3geny 12 |14/141| 321 10
2. 2. Pazgen «I'uppaBivueckast
KJ1aCCHU(bUKAL»
CamocTosiTesIbHOE
u3yueHre yueOHOM| YcTHBIN ompoc.
21 2.1. Tema Y HAy4YHOU 3aiura
«HasHauenne wu obmacte JIUTepaTypkl. naboparopHeix | ITIK-5, TTK-12,
MpUMeHe-HUs 2 221 2 ITogroroBka K pabor. TIK-19, TICK-
TU/IpaBIAYeCKOU nabopaTopHOMY [IpoBepka 6.4, TICK-6.5
K/1acCcU(UKaLN» 3aHATHIO. pelLieHust
Pewienne JOMallIHUX 3ajay.
JIOMAIIHUX 3a7iay.
CamocTosiTennsHOe
29 29 Tema v3yueHue yquGHon YcTHBIH ompoc.
«['napaBnyeckast 11 HayHHou 3auyura
S — o JIATepaTyphbl. nabopatopubix | [TK-5, TIK-12,
OHCTBIEM 1 cnmﬂ 2 4/411 2 IMoaroroBka K pabor. I1K-19, TICK-
A nabopaTopHOMY ITpoBepka 6.4, [ICK-6.5
TSDKECTH. I'mppaBnnue-
3aHATHIO. peLIeHNs
CKMe K/1accu(hUKaTopbI»
Pemenne JlOMallHUX 3aa4.
JIOMaIlIHUX 3a/iay.
CamocTosiTesIbHOE
u3yueHue yueOHO .
iﬁnaccncbli.(i s B Tsx: U Hay4HOH YCTEZIHHC;I;POC TK-5, TIK-12,
eficTBus eLIEIT 06eKHOIT 2 | 42m 2 /TATEPATYPHI. nabo ];:IFO | K19, TICK-
A HEHTp TToAroToBKa K parop 6.4, TICK-6.5
CHJIBI» pabor.
naboparopHOMy
3aHATHIO.
Wroro no pasgeny 6 8/611 | 2/21 6

3. 3. Pazgen «Ob6oraieHue B

TSDKeJIbIX cpefiax»




CamocrosTe/sHOoe
u3yueHre yqeOHOM

YcTHBIH ompoc.

3.1 3.1. Tema «O6ume Y Hay4YHOU 3awura
cBeJieHUs: 00 oboraieHuu JIATepaTyphl. nabopatopubix | [TK-5, TIK-12,
B TsDKeNbIX cpefax. Bupbl 4 [ToaroroBka K pabor. ITK-19, IICK-
TSDKe/bIX  Cpel, M UX sabopaTopHOMY [IpoBepka 6.4, TICK-6.5
CBOMCTBa» 3aHATHIO. pellleHUs ZloMalll-
Perenue HUX 3a7au.
JIOMaIlHUX 3a7iay.
CamocrosTensHoe
3.2 3.2 Tema u3yueHue yueOHOI .
«KoHcTpykimm 1 obmacte 8 Y Hay4YHOMU Y CTHEIH OMpOC. IK-5, TIK-12,
MpUMe-HeHHUs1  arraparoB 4 JIATepaTyphl. 3auura TIK-19, TICK-
J1abopaTOpHbBIX
Iyt oboraieHdus B CyC- [MoaroroBka K 6 6.4, TICK-6.5
TIEH3USIX» naboparopHOMy pabot.
3aHATHIO.
CamocTosiTesIbHOE
3.3 3.3. Tema n3yueHre yueOHOM Vet onpoc
«[IpuroroBnenue u Y HAy4YHOU © | IIK-5, TIK-12,
pereHepauysi  CyCIleH3HUH. 2 JIATepaTyphl. 3auura TIK-19, TICK-
J1abopaTopHBIX
IpakTka oborairjeHuss B ITogroroBka K 6 6.4, [ICK-6.5
CYCIIeH3UsIX» naboparopHoOMy pabot.
3aHATUIO.
Wroro no pasgeny 10
4. 4. Pazpen «I'mupapaBiuueckast
OTCa/iKa»
CamocTosTensHoe
41 4.1. Tema « 51 nByuerme yme? Hou THBIM OIIpOC.
TIOHSITHSI I/Ie fengggjio? H HAYHHOH v 3au_u/1(;ap0c TK-5, TIK-12,
IUs, TUIOTe3bl OTCaAKU 2 /UTEPATYDRL. 71abopaTopHBIX TIK-19, TICK-
g ’ IMoaroroBka K 6.4, TICK-6.5
ITUK/IbI OTCAIKU» pabor.
nabopaTopHOMY
3aHATHIO.
YcTHBIN ompoc.
8 3amura
42 40, Tema [ToaroroBka K naboparopubix | [TK-5, TTK-12,
«OTCaTOUHBIE MALIHHBD 4 sabopaTopHOMY pabor. IK-19, TICK-
3aHATHIO. IIposepka 6.4, IICK-6.5
pellleHys ZloMalll-
HUX 3ajau
CamocrosTensHOoe
4.3 4.3. Tema «IIpakTHKa u3yyeHHe yueGHOM . TIK-5, TIK-12,
TIPUMEeHeHUsT 0TCa/IKK» 2 Y Hay4YHOMU Yernpiit onpoc. | ITK-19, TICK-
6.4, IICK-6.5
JITepaTyphl.
Wroro no pasgeny 8
5. 5. Pazgen «QOGoraijeHye B
TOTOKE BOJbI, Te-KyIllleM TI10
HAK/JIOHHOM TTOBEPXHOCTH»
5.1 Teopetuueckue| 8 2 | CamoctositensHoe | YcrHbid onpoc. | [TK-5, TIK-12,
OCHOBBI ~ oboraiieHus B H3yueHue yueOHOM 3aiura MK-19, ICK-
MOTOKe BOJbBI, TeKylleM Y Hay4yHOU J1ab0paTOPHBIX 6.4, IICK-6.5
To HaK/IOHHOU JIUTepaTyphl. pabor.
TI0BEPXHOCTH IMoaroToBka K
nabopaTopHOMY

3dHATHUIO.




CamocrosiTensHOe
H3yueHre yueOHOM

YcTHBIH ompoc.

5.2  O6orameHre  Ha 4 HayuHOH 3amura TK-5, TK-12,
Iﬁnm3ax m 2 2,95 JIUTEepaTyphbl. nabo ]allTo HBIX IK-19, ICK-
TToAroTOBKa K parop 6.4, [ICK-6.5
pabor.
sabopaTopHOMy
3aHATHIO.
CamocTosiTesIbHOE
u3yueHre yueOHOM VerHbi OMDOC
5.3 O6orarienue Ha Y Hay4HOU 34 I/ITap * | TIK-5, TIK-12,
KOHL|eHTPaL[MOHHBIX 4 2 JIUTepaTyphbl. nabo E—;o HBIX TIK-19, TICK-
CTOJIaxX ITogroroBka K parop 6.4, TICK-6.5
pabor.
nabopaTopHOMY
3aHATHIO.
CaMocTosiTe/IbHOe
u3yueHve yuebHOI VerHbI OMDOC
5.4  O6oramenve  Ha 1 HayHHOH 3a I/ITap - [TIKS, TIK-12,
BUHTOBBIX aHl]:[LEll arTax 4 2 /TATEPATYPBI. nabo ?ro | K19, TICK-
p ITogroroBka K parop 6.4, TICK-6.5
pabot
nabopaTopHOMy
3aHATHIO.
CaMocTosiTennbHOe
“33’?;’:{?3;5;‘*0“ Yermwiii onpoc. | TIK-5, TTK-19,
5.5  O6oramenve  Ha 5 e };T o 3amuTa TCK-6.4,
CTPYMHBIX armaparax paTypel. nabopatopHeix  |IICK-6.5, TIK-
IToaroToBka K
pabot 12
naboparopHOMy
3aHATHIO.
Wroro no pasgeny 10 10,95
6. 6. Pasmen «QOGoraijeHve B
1]eHTPOOEXKHBIX armapaTax»
CamocTosiTesIbHOE
u3yueHre yqeOHOM .
6.1 O6orartenue B M HayHHOH YCTgZIHHOTl;POC- TK-5, TIK-12,
i/IKﬂOHaX . 2 2 JIUTepaTypEl. nabo ]e-lL}ro HBIX I1K-19, IICK-
4 ITogroroBka K patop 6.4, TICK-6.5
pabot
sabopaTopHOMY
3aHATHIO.
CamocrosiTenbHOe
u3yueHre yqeOHOM .
6.2 O6orarienue B Y Hay4HOU yCngIHHOTl;poc' IIK-5, TIK-12,
LeHTPOOEXKHBIX 2 2 JIATepaTyphl. - ITK-19, IICK-
71abopaTopHBIX
KOHLIeHTpaTopax ITogroroska K 6.4, IICK-6.5
pabor.
nabopaTopHOMY
3aHATHIO.
Uroro no pa3geny 4 4
7. 7. Pa3gen «IlpombiBKa»
7.1 7.1. Tema «OG6iue 2/21N 1 | CamocrositenibHoe | Ycetabiit onpoc. | [IK-5, TTK-12,
CBefleHUss O TIPOMBIBKeE. u3yueHre yueOHOM 3ammra ITK-19, IICK-
[Ipupona CBSI3HOCTH Y Hay4YHOU nabopatopHbix | 6.4, TICK-6.5
TJIMH» JIUTEepaTyphl. pabor.
IToaroToBka K
nabopaTopHOMY

3aHATHUIO.




CamocrosiTensHOe
H3yueHre yueOHOM

YcTHBIH ompoc.

7.2 7.2. Tema «ArmmapaTsl 4 HayuHOH 3amura TIK-5, TIK-12,
[J7sl TIPOMBIBKY PyZi» P 1 1 /TUTEPATYPBI. ]'Ia60pl€-:1L}FOpHLIX TIK-19, TICK-
[Toproroska K 6 6.4, IICK-6.5
sabopaTopHOMy pabor.
3aHATHIO.
Wroro no pa3sgeny 2 2/21N 2
8. 8. Pazgen «IIHeBMaTrueckoe
oborariieHye»
CamocrosTensHoe
u3yueHue yueOHOI VerHbi OMDboC
8.1 8.1. Tema «Obiue Y Hay4YHOU 3a HTap © | TIK-5, TIK-12,
CBeJleHHss O IMHeBMaTuhye- 1 22N JIATepaTyphl. 6 - TIK-19, TICK-
CKOM 0borairjeH!m» [MoaroroBka K f1abop %TOP HbIX 6.4, [ICK-6.5
nabopaTopHOMY pabor.
3aHSATHIO.
CamocTrosiTeibHOe
n3yueHre yueOHOM Vet onpoc
8.2 8.2. Tema Y HAy4YHOU 3aupia © | TIK-5, TIK-12,
«ITHeBMaTHueckas 1 2 JIATepaTyphl. NaBOPATOPHEIX TIK-19, TICK-
cerapaLusi» ITogroroBka K 6 6.4, IICK-6.5
nabopaTopHOMY pabor.
3aHATHIO.
CamocTosiTesIbHOe
r3yueHue yueOHOM .
8.3 8.3. Tema ! u Hayli’:oﬁ YCT‘;"‘“ OMpPOC. | [K-5, MK-12,
«OboramjeHne B 1 2 2 JINTEpPaTYpEIL. H&60;I;-EFI/(I)F;EII-IBIX IIK-19, IICK-
a3pOCYCIIeH3UsAX» ITogroroBka K 6 6.4, IICK-6.5
nabopaTopHOMY pabor.
3aHATHIO.
Wroro no pa3geny 3 4/21 4
Wroro 3a cemectp 51 |51/24N | 17/41 | 54,95 3K3aMeH,KIT
IK-5,ITK-
Wroro no gucLUIIMHe 51 |51/241| 17/41 | 54,95 KYPCOBOH rpoexT, | 12,ITK-
’ 3K3aMeH 19,IICK-

6.4,I1CK-6.5




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B mporjecce mnpenosaBaHusl JUCLIMIUIMHBI «['paBUTAI[MOHHBIA MeTo[; OOorarieHus»
TIPUMEHSIIOTCS TPAULIMOHHAS. M UHTEPAKTUBHAsI TEXHOJIOTHH.

YcBoeHWe AUCIMITIMHBI AOCTUraeTCs B XO/e ayJUTOPHBIX 3aHATHH W BBITOTHEHUS
CTy[leHTaMM pa3/MuUHbIX BH/JOB CAMOCTOSATE/NLHOM paboThl. JIEKIMM TPOXOJAT Kak B
TPaJIUIMOHHON (opMe «IeKIus-UH(MOpPMaLisi», TaKk W B (OpMe «IeKIUs-IUCKYCCHs» W
«CeMHUHAp-TUCKYCCHsi» C 1IeJIbI0 KOJIJIEKTUBHOTO OOCY>KJeHHs1 BOTpoca, MpobsieMbl (3apaHee
BbIHECEHHBIX TIpeToJjaBaTe/ieM Ha OOCYXKJEeHWe) W MEeXIPYIIIOBOro JAuanora. «JIekius-
JMCKYCCHSI» TaK TIPOXOZUT B (hOpMe HayuHO-TPAKTUUYECKOTO 3aHATHS C 3apaHee MOCTaB/IeHHOU
npo0/IeMaTUKOM M CUCTEMOMW J[IOK/IAJIOB CTY/AE€HTOB /[IMTENbHOCTBI0 5-10 MHUHYT, a B KOHIE
JIEKLUM  TIpero/iaBaTe/ib MOJBOJUT WTOTM CaMOCTOSITeNbHOW pabOThl W BBICTYIUIEHUH
CTY/IEHTOB, JIOTIOJIHSET WIH YTOUHSeT TMpe/CTaB/JIeHHYyl0 WHopMalyioo U (opMynupyer
OCHOBHBIE BBIBO/IBL.

[lpy mpoBeJeHWM JIEKLIMOHHBIX 3aHSITUH WCIIOMB3YIOTCA: METOJ KOHTEKCTHOIO
00yueHus, KOTOpbI TI03BOJIIET YCBOWUTb MaTepHal TyTeM BbIABJAEHUS CBSI3ed MEXIY
KOHKDETHBIM 3HAaHUEM M €ro TPUMEHEHWEM, MEeTOJ, MEXAUCIUIUTMHAPHOTO OO0yueHus /s
WCII0/Tb30BaHUsI 3HAHUM M3 Pa3HBIX 00/1acTel, WX TPYMMMPOBKY U KOHIIEHTPAIMM B KOHTEKCTE
KOHKDETHOH pelllaeMoi 3a7iauu, yueOHasi IUCKYCCUsI KaK MEeTOJi UHTEPAKTUBHOTO 00yYeHUs 1o
O0OCY)K[IEHUI0 ~WTOTOB  BBIMOJIHEHWS] ~pacueTHbIX 33J@aHUHA W aHa/lu3y  KOHKPETHBIX
TIPOM3BO/ICTBEHHBIX CHUTYaI[UH.

JIeKIIMOHHBIM MaTepuasn yrayO/seTcs MpU CaMOCTOSITe/IbHOM M3yUYeHHM MaTepHasa Io
TeMaM Kypca, 3aKpeIuIsieTCsl PH PeIlleH|H JOMAIIHUX 3a/jau U MPH MOATOTOBKE BBICTYIIEHUH
Ha CEMUHApCKUX 3aHATHSIX, T[e pa30UparoTCs KOHKPETHbIE IPOEKTHO-KOMITIOHOBOUHbBIE
pellieHWss Ha TIpUMepe IeHCTBYIONIMX TPEANPUATHN, TIPU BBIOJHEHUM M 3allluTe
nabopaTopHeIx paboT. VICMonb3ylOTCsS W/TFOCTPAaTUBHbIE BHZEOMaTepuasbl (BUAEO(PUIbMBI,
dororpaduu, ay[uo3aricy, KOMITbIOTEPHBIE MPE3eHTALH).

B KauecTBe OIIEHOUHBIX CPEACTB Ha TPOTSDKEHUM HW3YUeHUs] JMCLUIIMHBI
WCTIOMb3YIOTCS: YCTHBIM OIpPOC, TECTUPOBAHWE, BBLICTYIUIEHHME HAa CEMHUHAPCKUX 3aHATHSX,
TPOBEpKa pellleHys IOMaIlIHUX 3a/jad, 3alliiTa JJabopaTopHbIX pabor.

JIEKIIMOHHBIM MaTepHuasl 3aKpeIuIIeTcs B X0/ MPAKTUUeCKUX U J1abopaToOpHBIX pador,
Ha KOTOPBIX BBITOJIHSIOTCS TPYIIOBBIE WIKM MHAUBHAYa/IbHbIE 3a/laHUS TI0 TIPOUIEHHOW TeMe.
Ha 1abopaTOpHBIX 3aHATHUSX CTYEHTHI OBJIa/|€BAOT SKCIIEPUMEHTATbHBIMM TTPUeMaMH PabOoThI
Ha PAa3/MUHOM TPAaBUTALMOHHOM O00OpYJOBaHWM, TPAKTUYECKUMU HaBBIKAMU pacyueTa
ToKa3zaTesiel TpaBUTALIMOHHOTO OO0OTaIlieHusi, aHanu3a TOJYUeHHBIX Ppe3y/ibTaToB. Ilpu
TIPOBE/IEHUH J1ab0PaTOPHBIX pPabOT CTY/IEeHTHI JO/DKHBI HAyUMThCsl paboTaTh Ha JlabopaTopHOM
000pyJ0BaHUM, YMETb TMPAaBUIHHO OPraHW30BBIBATh IKCIIEPUMEHT, SICHO M TOUHO OMUCHLIBATH
TPOBe/JIeHHbIe OMbITHL. [Ipy TIPOBe/eHWH J1ab0paTOPHBIX 3aHATUH HCIIOB3YeTCS METO[
KOHTEKCTHOTO O0YyYeHHsl, KOTOPbIM T03BO/ISIET YCBOWTh MaTepHasl IMyTeM BBISBIEHUS CBsi3ei
MEX/ly KOHKDPETHBIM 3HAaHHEM U €ro mpuMeHeHueM. [Tpu MpoBeieHUM MPAKTUUYEeCKUX 3aHSATUMN
ucronbdyercss Metos, Omepexxaroiield CaMOCTOSITe/TbHOM PabOThI, KOTOPBIM 3aK/IIOYaeTcs B
U3yueHHe CTyZeHTaM{d HOBOTO MaTepHasa /0 ero W3JI0)KEeHHWs TIpernojiaBaresieM Ha JIeKLUU U
JPYTHX ayZAUTOPHBIX 3aHATHSIX.

CamocTosiTesibHass paboTa CTY[eHTOB TIOCTPO€HAa TakuM 00pa3oM, uTo B Tpoljecce
paboThI CTYZIEHThI 3aKPEIUISIOT 3HAHUS, TOJyueHHbIe B MPOLIECCe TEOPETUUYECKOTO O0yueHus,
TeM CaMbiM (OPMUDPYIOT TMpPOQeCCUOHAbHbIE YMEHWs W HaBbIKM, a TaKXe YMeHus
WCCIeJOBaTe/IbCKOM M TBOPYECKOW JesresbHOCTA. CamocTosTesibHass paboTa CTYAEHTOB
CTUMYJ/IPYeT CTYZ€HTOB K CAMOCTOATE/JIbHON TMpOpaboTKe TeM, B TIPOLIeCCe BBIMOHEHHUS
WH/IMBUYaNbHBIX [JOMAIIHUX 3a/JaHWi, TPH TIOATOTOBKE K IIPOMEXYTOUHOW aTTeCTallWH.
Pe3ynbTaThl yCBOEHUsI MaTepvasja TPOBEPSIOTCS B (opMe 3K3aMeHa M 3alUThl KypCOBOU
paboTsl B 8 cemecTpe.



6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro XS
I[TpescraB/ieHO B MIPUIOXKEHUH 1.

7 OneHo4YHbIe CpeACTBA /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHOo-MeToaMueckoe U uWH(OPMaLMOHHOe of0ecreyeHHe JUCIHUIUITHHBI
a) OcHoBHas /UTeparypa:
1. ABgmoxuH, B. M. OcHoBbI oOoraieHusi TMoJie3HbIX HMCKOTAeMbIX @ Y4eOHUK : B 2

Tomax / B. M. ABnoxuH. — 4-e usf., crep. — Mocksa : ['opHasa kuura, 2018 — Tom 1 :
OG6oraturenbhble mpoieccbl — 2018. — 420 c. — ISBN 978-5-98672-473-7. — Pexum
JOCTyTIa:

https://e.lanbook.com/book/134944

2. ApoxuH, B. M. OcHOBBI OOoraiieHusi MOJIe3HbIX MCKOTAeMbIX : yueOHUK : B 2
tomax / B. M. ABgoxuH. — 4-e u3p., crep. — Mocksa: ['opHasg kaura, 2018 — Tom 1 :
Oborartutenbhble nporjeccbl — 2018. — 420 c. — ISBN 978-5-98672-473-7. Pexxum focTyta:
https://e.lanbook.com/book/134944

0) Jlomo/THUTE/IbHASA JIMTEpPaTypa:

1. Ao6pamoB, A.A. TlepepaboTka, oOoramieHre ¥ KOMIUIEKCHOe WCIIOIb30BaHUe
TBEpAbIX M0Je3HbIX HcKomaeMmbix. T.2. TexHosorus mepepaboTKy M obOoraiieHust MOJie3HBIX
WCKOTIaeMbIX [D/IeKTPOHHBIN pecypc]: yueOHUK aAns By3oB.— M.: M3a-Bo «['opHast KHUra»,
2004. —510 c.— ISBN 5-7418-0242-7. — Pexxum poctyna: http://e.lanbook.com/books/

2. Agamos, O. B. TexHonorusi py/ L[BETHbIX MeTajyioB: yueOHoe rocobue / D. B.
ApgamoB. — MockBa : MUCUC, 2007. — 515 c. — Pexum pgocryma: https:/
e.lanbook.com/book/47413MepunoB, H.®. I'paBuTaljioHHbIe MeTOZbI oOoraiieHusi: KoHcrekT
nekiui.: Yu. mocobue. — YITY. 2005.

3. CripaBouHuK 110 oboramjeruto pyz /ITog pen. Bormanoea O.C.-2-e u3g., niepepad. u
pom. — M.: Hezpa, 1983.

4. Tlepuoguueckue wu3panusi: «O6oraieHve pypa», «['opHbIN >KypHam», «VI3Bectus
BBICIINX Y4ueOHBIX 3aBefieHHH. ['OpHBINA >KypHam», «['OpHBIM WH(POPMALIMOHHO-aHATUTHUECKUH
Oro/11e-TEHDbY.

B) MeToauueckne yKa3aHUA:

UwkeBckuid, B.b. MeTognueckre yKa3aHus 110 BBITOTHEHHIO 1a00paTOPHBIX paboT [ist
CTyZieH-TOB crelanbHOCTH 130405 mHeBHOW M 3aouHOM (hopM oOyueHMs. — MarHUTOTOPCK:
OI'bOY BIIO «MI'TY», 2012. — 35 c.

r) [IporpamvHoe o6ecieuenne u VIHTepHeT-pecypchI:

https://e.lanbook.com/book/134944 AnoxuH, B. M. OcHOBbI oboraiiieHus T0e3HbIX
MCKOTIaeMBbIX : yueOHUK : B 2 TomMax / B. M. ABnoxuH. — 4-e u3f., ctep. — Mocksa : ['opHas
kaura, 2018 — Tom 1 : O6oratutensHble Tiporjeccbl — 2018. — 420 c. — ISBN 978-5-
98672-473-7.

https://e.lanbook.com/book/134944 ApnoxuH, B. M. OcHOBbI o0orarteHust Imoie3HbIX
HCKOTIaeMbIX : yueOHUK : B 2 ToMax / B. M. ABpoxuH. — 4-e u3j., crep. — MockBa: ['opHas
kHura, 2018 — Tom 1 : OboratuTessHbIe Tiporjecchl — 2018. — 420 c.

http://e.lanbook.com/books/ A6GpamoB, A.A. IlepepaboTka, oboramjeHve ¥
KOMIIJIEKCHOe ~ MCIO/b30BaHWe TBepAbIX TIOJIe3HbIX McKomaeMbix. T.2. TexHosorus
repepabOTKA W oOoraijeHus TI0ie3HbIX HCKOTaeMbIX [DJIeKTPOHHBIN pecypcl: yueOHUK st
By30B.— M.: U3a-Bo «I"opHas kaura», 2004. =510 c.— ISBN 5-7418-0242-7.
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https://e.lanbook.com/book/47413
MeTaJlJIoB: yuebHoe rmocobue / 3. B. AgamoB. — M

ITporpamMmMHoe oGecrieueHue

ApnamoBg,

3. B. Texnonorus pyj LBeTHbIX
ockBa : MUCHUC, 2007. — 515 c.

Haumenosanue 110 Ne noroeopa

CpoK /1eiCTBUS JIULIeH3UU

MS Windows 7

Professional(zst [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 Ne 135 or 17.09.2007 6eccpouto
Professional

77ip cBOOOHO 6eccpoyHo

IIpodeccuoHanbHbIe 0a3bl JAHHBIX U HH(

DOPMAIIMOHHbIE CIIPABOYHbIE CHUCTEMbI

HasBaHue Kypca

CcblIKa

HarmonanbHasi MH(OpPMAaLMOHHO-aHATUTHYeCKast
cucremMa Poccuiickuii  WMHJEKC  Hay4yHOro
rutupoBadus (PVHI)

URL: https://elibrary.ru/project risc.asp

IMouckoBas cucrema Akagemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

WudopMmaiioHHasi cucTema EpuHoe  0OKHO
J10CTyNa K MUHPOPMaLIMOHHBIM pecypcam

URL: http://window.edu.ru/

Poccuiickas ~ T'ocyzapcTBeHHas — OubiMoTeka.
Karanorun

https://www.rsl.ru/ru/4readers/catalogues/

OneKTpoHHBIE pecypchbl oubmoreku MI'TY wm.
I'"1. HocoBa

Default.asp

YHuBepcuteTckass HH(GOpMalLMOHHas —CuUCcTeMa

https://uisrussia.msu.ru

POCCHA

9 MaTepHa/JIbHO-TeXHHUECKOe o0ecreuyeHne AUCIUILIHHBI (MOAY/Is)

MaTepI/IaJILHO-TEXHI/IquKOE obecrieueHue AWUCHUIT/IMHBI BK/IKOUdEeT:


https://uisrussia.msu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://e.lanbook.com/book/47413

MarepuanbHO-TeXHUUECKOe obecrieueHre AUCIUTUTAHBI BK/TIOUAeT:

Tur 1 Ha3BaHue aygutopur OcHallleHWe ayUTOpUU

JlekuioHHasg ayautopusi MynbTUMe[uiiHbIe CpeACTBa XpaHeHus, I[epefjayd U
rpeicTaBeHUss UHGOpMaL1

Jlabopatopusi (ayn. 09) 1. YcraHoBKa /[jisi OTpefesieHUs] CKOPOCTe CBOOOJHOTO U
CTeCHEHHOT 0 Ia/ileHys] YaCTHlLl.

2. YcTaHOBKa A1 06oralieHusi Ha THPOIMKIIOHE.

3. YcraHoBKa Aijisi oboraiiieHusi Ha KOHLIEHTPALMOHHOM CTOJIe.

4. YcraHOBKa A5 o0orairieHusi HA BAHTOBOM CeTlapaTope.

5. YcraHoBKa Ajisi oboraiiieHusi Ha 1jeHTPoOe)KHOM KOHLIeHTpaTope.

6. YcraHoBKa fijisi o6oraiieHusi Ha 0TCaIoOUHONM MallvHe.

7. YcraHoBKa [ pasfie/ieHdss Marepuasa II0 KPYIIHOCTM Ha KacKaJHOM
nypaMujaibHOM KiiaccudurKaTope.

KommbroTepHbiii  Kimacc IlepcoHanbHble KOMITBbIOTEPhI € Taketom MS  Office, c
BBIXOZIOM B VIHTEpDHET W C J[OCTYIIOM B 3JIeKTPOHHYIO WH(OPMaIlMOHHO-00pa30BaTe/IbHYIO
cpefly  yHuBepcuTeTra. YueOHbIM ¢unbM  «I'paBUTAllMOHHOE oboraieHue  T0Je3HbIX
VICKOTaeMbIX».

Ayautopuu il CaMOCTOSITe/TbHOM paboThl: KOMIIbIOTEPHBIE K/IaCChl; UATAbHbIE 3a/Ibl
6ubnvoreku IlepcoHanbHble KommbloTepbl ¢ raketoM MS Office, Boixomom B VHTepHeT u C
JOCTYTIOM B 3JIEKTPOHHYIO MH(OPMaIMOHHO-00pa30BaTe/bHYIO CpeJly YHUBePCUTeTa

[TomelieHe A  XpaHeHHS] W TPOQUIAKTHUECKOTO OOC/TY)KMBaHUSI — y4eOHOTro
obopyzoBanust IlIkadbl a1 XpaHeHUs yueOHO-MeTO/MUECKON JOKyMeHTaluu, yueOHOro
000opyj0oBaHuUs ¥ yueOHO-HAT IIAHBIX TOCOOMH.



[Ipunoxenue 1

6. YuyeOHO-MeTO{HUECKHE 00ecieueHHe CaMOCTOATe/IbHOW PadoThI CTY/[eHTOB

Mo aucuuruivHe «['paBUTAL[MOHHBINA MeTO/ oborailieHus» TIpeZlyCMOTpeHa ayAUTOpHasi U
BHeay/IUTOpHasi CaMOCTOosiTe/IbHasi paboTa 00yuaromuxcsi.

BHeayautopHasi camocTosiTesibHast paboTa CTyIeHTOB OCYIIeCTBIISIeTCS B BU/ie TIOATOTOBKH K
71abopaTopHBIM, KOHTPOJIBLHBIM Pab0TaM, CeMHUHAPCKUM 3aHSITHSIM, TTPH PeLIeHNH JOMAITHHX
3aza4.

IIpakTHueckue 3aHATHSA, X HAUMEHOBAaHUE U 00beM B Yacax - 17 yacoB

[paktryeckast pabota Nel OripejesieHre CKOpOCTe Ta/ileHUsI YaCTHL] 10 TIepBOMY
napamMetpy JIsieHko — 2 yaca

Ipaktryeckast pabora Ne2 Oripesiesienue ko3¢ duirieHTa paBHOIa1aéMOCTH 110 BTOPOMY
napamMmetpy JlsigeHko — 2 yaca

ITpakTrueckasi pabora Ne3 MeToznKa pacyeta TMipaBIMuecKrX KnaccuukaTtopoB — 2 vaca

[Tpaktryeckast pabota Ne4 MeTozMKa pacueTa T'M/JpOIMK/IOHOB — 2 yaca

[Mpaktryeckasi pabota Ne5 P pakiLMOHHBIN aHa/IN3 U KpYBble 000raTUMOCTH — 2 yaca

[Tpaktryeckast pabora Ne6 OripesiesieHre 060raTUMOCTH YTl — 2 Yaca

[MpakTryeckasi pabota Ne7 MeTozMKa pacueTa IJIOTHOCTU TSDKeJION CyCTieH3Ud U pacxo/ia
YTsDKe/IuTe I — 2 yaca

[Mpaktryeckasi pabora Ne8 ITpakTuKa rprMeHeHUs LIeHTPOOEXKHBIX arraparoB — 2 yaca

[Tpaktryeckast pabota Ne9 Cxembl THEBMAaTHUECKOTO 0OOTaIlleH!s Ha
acbectooboratuTenbHbIX Pabprkax — 1 uac

IlepeueHb KOHTPOJ/IBHBIX BOIPOCOB /i/I1 CAMOINIPOBEPKH
Paspen 1. TeopeTrueckrie OCHOBBI IPaBUTALIMOHHBIX TPOLIECCOB.
Knaccudukarysi rpaBUTaliMOHHBIX MTPOLIECCOB.
Buzbl conpoTuBieHus cpej rnajarwliyiM TejlaM.
KoHeuHast CKOpoCTh Ma/ieHus TeJl.
OmnpejienieHrie KOHEUHOUM CKOPOCTH TaZleHus 110 riepBoMy napameTpy JIsieHko.
PaBHOnazarome resna.
OripesiesieHrie pa3MepoOB PaBHOMNAAAIOIIUX TeJl [I0 BTOPOMY IapameTpy JIsieHko.
CrecHeHHble TIa/IeHUs TeJl.
Pazzen 2. O61re 3aKOHOMEPHOCTH JIBVD)KEHHS 3epeH B Cpefiax.
1. CeauMeHTaL[MOHHBIN aHAJU3.
2. T'mppaBnuueckas kiaccuuyKalys
3. T'uppaBanueckue Ki1acCU(PUKATOPHI
4. MexaHuuecKre K1acCU(PUKATOPbI
5. I'mapOLMKIIOHBI
Pa3gen 3. OboraiijeHue B TsDKebIX Cpefiax.
1. OGoraimeHue B TsDKeJbIX Cpefiax.
2. KonecHblie cerapatopsl Ajisi 000orailjeH!s B TSDKeNbIX Cpejax.
3. KonycHble u 6apabaHHbIe cerapaTopsl AJisi 000TaleH s B TsHKebIX Cpeiax.
4. ®paklMOHHBIN aHa/IU3.
5. OG6orarrjeHre Ha KOHYCHBIX CellapaTopax U CTPYMHBIX KOHIIEHTpaTopax.
Pa3nen 4. OTcaaka.
1. OGorartieHue 0TCaKOM.
2. OrtcafouHble MalllMHBI.
3. ®akTOopbI PeryJIMpoOBKUA PabOThI OTCAZIOUHBIX MaIlluH
Pazgen 5. OboraiiieHue B CTpye BOAbI, TEKYII[eH 110 HAKJIOHHOW TUIOCKOCTH.
1. OG6oraimeHrie Ha BUHTOBBIX CelapaTopax ¥ KOHIIeHTPAlJMOHHBIX CTOJIaX.

Nk wWN =



Pa3zpen 6. TexHosornueckye cxembl U OpraHy3aLysi IPOU3BOACTBA HA TPaBUTALIMOHHBIX
dabpukax.
1. TexHO/IOTUECKHE CXeMbI 00O0Tall|eHusI.
Pasgen 7. CrieliasibHble BU/IbI TPaBUTALMOHHOTO 0boralieHusl.
1. TIpombIBKa, IprMeHsieMoe 000py/j0BaHHe.
2. TIHeBmMaTHueckoe oborailjeHue, UCII0/Ib3yemMoe 000pyZoBaHue.

KOHTpOJ’IbeIe TeCThbI

Bapmuanr 1
1. TloHsiTHE O TPaBUTAI[MOHHOM MeTOZie 00OTall[eHuS.
a) [Ilporeccel pa3geneHus CMecy 3epeH Io TVIOTHOCTU, KPYTTHOCTU U pOopMe YacCTHIl.
b) IIporeccekl pa3zeneHusi CMecH 3epeH To pa3/IMurio B CMauMBaeMOCTH X TTIOBEPXHOCTEH.
c) Ilpouecch! pa3zeneHys cMecy 3epeH OCHOBaHHOE Ha pa3/Muiy UX XUMUYEeCKUX CBOMUCTB.
d) TIIporjecchl pa3zesieHust CMECH 3epeH OCHOBaHHOE Ha UX CTIOCOOHOCTH BCIL/IBIBATh.
2. Kakue jononHUTebHBIE CUIIBI KDOMeE Beca Tejla B Cpefie MOT'YT eliCTBOBaTh Ha 3epHa IpU
WX pas/ie/ieHrny TPaBUTAl[MOHHBIM MEeTO0M?
a) LleHTpoOe)KHBIE U 3/IEKTPOMAarHUTHBIE CHJTBI.
b) ApxumezoBa cuia.
c) VHepuLuOHHBIE CUIIBI.
d) Cusbl MONEKY/ISIPHOTO B3aUMO/IeHCTBUSI.
3. KakoBbI MyTH CHW)XeHUsT HIKHEro TpeJiesia KpYyIHOCTU pa3/ie/sieMbIX YaCTHLL?
1. TIpumeHeHHe amnmapaToB C BO3/YIIHOM Cpe/ou.
2. TlpumeHeHue arapaToB C L{eHTPOOEKHBIM TTOJIEM.
3. TlpumeHeHUe arirapaToB C BO/IHON Cpe/ioH.
4. TIpuMeHeHMe arnmapaToB C MMOBBIIEHHbIM 3HaUeHHeM CUJT TPeHHsI.
4. Yto nokasbIBaeT KprBasi pacnpezie/ieHus1 30/IbHOCTU?
a) 30/7bHOCTb TSDKeNbIX (PpaKLUH.
b) 3o0/bHOCTB NeTKUX Gpakxiui.
C) 30/7bHOCTb NTPOMEKYTOUHBIX (PpaKLHil.
d) 30/BHOCTb 371eMEeHTapHbIX C/I0EB YIJisl, PACCIOEHHOTO M0 TJIOTHOCTH.
5. [lns1 onpesiesieHUs KaKMX CBOWMCTB MaTepHasioB UCI0JIb3YeTCsl TMKHOMeTPUYeCKUM MeTo/?
a) KpymHoctu yacruij.
b) IlnoTHOCTH YacTuij.
c) PopMbl YaCTHII.
d) TeeppocTu yacTuij.
6. Kakue cpe/ibl Ha3bIBatOTCS BA3KUMU?
a) Cpe[pl, xapakTepU3yoIIMecss HalMuMeM BHYTPEHHEr0 TPeHUs.
b) Cpegpl He criocoOHBIE pacTeKaThCs 1O TIOBEPXHOCTH.
c) Cpe[pl, MTHTEHCUBHO B3aUMO/EMCTBYIOLLME C TBepAOW MOBEPXHOCTEHIO.
d) Cpenpl He crIOCOOHBIE 0O0TEKATh MY3bIPSIMH.
7. UTO Takoe KOHeuHasi CKOPOCTb TaJieHus1 Tel B cpejax?
a) CKopoCTb, KOT/]a TeJIo TiepeMelijaeTcsi 6e3 yCKOpeHUsl.
b) CkopocTb B KOHLIe Ta/ileHus Tera.
c) CKOpOCTb C yBeMUMBAIOLUMCST YCKOPEHUEM.
d) CkopocTb B HayaJje rafleHusi Tesa.
8. YcioBue BO3HUKHOBEHUSI TypOY/IEHTHOTO PeXKUMa Tia/IeHUs TeJl.
a) Ilpu BbICOKOM CKOPOCTH NafieHus Tesl.
b) Ilpu majeHUUn MeaKUX TeJ.
c) Ilpu naseHnu Ten ¢ Manol CKOPOCTBIO.
d) Ilpu masieHUH TeJsl C TIOCTOSIHHON CKOPOCTHIO.
9. Bropoi napametp JlsieHKo.
a) U-Re



Y/ Re

y - Re?

Y/ Re?

10. Onpenenenue ko3¢ dUlieHTa paBHOIAaeMOCTH.

OTHolLLIeHe CKOPOCTH MaZleHus K pa3Mepy TeJia.

OTHolleHWe JuameTpa Tejla K CKOPOCTH MaJieHusl.

OTHolLIeHKe raMeTpa Tesla K MUIOLaId ero MOBepXHOCTH.

OTHoLIeHWe MaMeTpPOB 3epeH JIETKOT0 Y TSDKeJI0r0 MUHepasioB, MaJjaroliux C
OJJMHAaKOBOU KOHEYHOW CKOPOCTBIO.

11. YTo Takoe ruzipaBidueckasi Kaaccupukarius?

[Mporiecc pa3zeneHusi cMecy 3epeH HO ux opme.

[Iporecc pa3zeneHns cMecy 3epeH Ha KJ1acChbl KDYTHOCTH B BOJE.

[Mporecc pa3zeneHusi cMecy 3epeH HO UX (PU3UKO-XUMUUECKUM CBONCTBaM.
[Iporecc BrijeneHNst MeIKKX 3€pPeH.

. Kak M3MeHHUTCS1 KPYITHOCTh C/IMBa MEXaHUUECKOTo KiaccuuKkaTopa npy pa3baBieHnn

MUTAHUA?

a)
b)
0)
d)

KpynHoCTh c/iiBa He U3MEHUTCS.

KpynHocTh c/ivBa yBeIMuMTCS.

KpynHoCTh c/liBa yMeHbILIWTCS.

KpynHocTh c/ivBa ocTaHeTCsl TOCTOSITHHOM.

13. Yo Takoe LUK/ OTCAZKU?

Bpewmsi pa3rpy3ku Ts>kesiou hpakLyu.

Bpemsi nepeMeliieHust MaTepuasa yepe3 0TCaJOUHYH0 MallliHY.
[Tepuoj BpeMeHH OT Mo/layv MaTepuasa /o ero paszeneHus.
[Tepros BpeMeHM 3a KOTOPBIM BO/Ia COBepIIaeT BOCXOASIINA U HUCXOASIIANA X0/,
14. 3ddekTUBHOCTH MpoLiecca 0boralleHust B TSHKeJIbIX CyCTIeH3UsIX.
Hwxke 3¢ dexTriBHOCTH 00OOTaIieHust OTCaAKOM.

Cambli1 3¢ (peKTUBHBIM TIPOL[ECC TPABUTALIMOHHOTO METOo/a.

Hwxke 3¢ ¢deKTHBHOCTH THEBMaTUUYeCKOT0 oboraijeHusl.

Huxe 3 dexTrBHOCTH 060TaIieHNs B CTPYMHBIX CcerlapaTopax.

15. O6nacTs MpUMEHeHHSs IITI030B.

511 u3BneueHust peJKUX U 6J1arOpoIHBIX MeTaJI/IOB.

st u3BneueHust HeCyIb(PUAHBIX MUHEPAJIOB.

g ynaneHvs TIUHBI.

[yt oboraiieHust py/ [IBETHBIX METaJI/IOB.

Bapwuanr 2.

a)
b)
C)
d)

1. HejocTaTku rpaBUTaLIMOHHOTO METO/a.

Joporoii 1 C/I0>KHBIH.

Hannurie HU»KHero npegesia KPyrmHOCTU pasze/isieMbIX YaCTHLI.
Bricokasi 53HeproemMKoCTb.

Hwuskasi npon3BoAUTEIBHOCTS arraparos.

2. YTO sB/1sI€TCS1 OCHOBOM [1s1 pa3/ie/ieHusi TPaBUTAaLJMOHHOI0 MeTO/ia Ha pa3/InyHble
TIpoLIecchI?

a)

Crioco6 MCIob30BaHUS pa3/iMuusi CBOMCTB MUHEpAsoB.

CBoiicTBa cpefi, B KOTOPBIX ITPOMCXOAUT pa3sfiejieHre MUHepasoB.

Crioco6 nofjauy MaTepuasa B 000raTUTe/TbHBIN arapar.

®U3MKO-XUMHUYeCKre CBOMCTBAa MUHEpasioB.
3. CrereHb 3K0JIOTHUYECKOM 6€30MacHOCTH IPABUTALIMOHHOT'O0 MeTO/Ia B CPABHEHUH C
(hb/10Tal[MOHHBIM METOZIOM.

I'paBUTAI[MOHHBIN METO/ SKOJIOTHUeCKU 0oJjiee oraceH, uemM (UIoTar{MOHHBIM.

I'paBUTAIL[MOHHBINA METOJ, KOJIOTHUECKH Oe30T1aceH.

['paBUTALIMOHHBIN MeTO/, KOJIOTUUECKU MeHee oraceH, yeM (hI0TallMOHHBIM.



d) Oxkosiornueckasi OIaCHOCTh OZJMHAKOBA.
4. Yro mokasbiBaeT KpuBasi KOHL|eHTpaTa?
a) 3aBHUCHUMOCTb MeXXy CYMMapHbIM BbIXOZIOM BCIUIBIBIIMX (DPaKL[1ii U UX 30/IbHOCTHIO.
b) 3aBUCMMOCTb MeX/[y CyMMapHbIM BbIXO/IOM MOTOHYBIIMX (PPaKLIMii U UX 30JIbHOCTHIO.
€) 3aBHUCHMMOCTb MEXXY CYMMAapHbIM BbIXOZIOM TIPOMITPOAYKTOBBIX (hpakLvii U UX
30/TbHOCTBIO.
d) Bsixo[ KOHIIEHTpaTa.
5. I'naBHasi mpuurHa OIMOOK TPU OTpe/ie/IeHUH TVIOTHOCTH MOPOILIKOOOpa3HbIX MaTepuasioB
MMKHOMETPHUYECKUM CIIoCcoO0oM.
a) Marnas HaBecka.
b) HermosiHoe BbITeCHeHe My3bIPHKOB BO3yXa.
c) Hwuskas nnoTHOCTH MaTepuana.
d) Bhicokasi IJIOTHOCTh MaTepuyarna.
6. Korpa Bo3HMKaeT AuHaMHUYeCcKuil KO3(QULIMEHT BA3KOCTU?
a) B ciyuae AMHaMUUECKHU TIO/IBUKHBIX Cpef,.
b) B ciyyae HemoBUKHBIX Cpe/,.
c) Ilpu HarpeBaHuu cpep.
d) Ilpu co3maHuM Haj Cpefioi BaKyyma.
7. Ycii0BUe JOCTWKEHUS! 36PHOM KOHEYHOM CKOPOCTH IafleHuUs.
a) Korpa Bec Tesia B cpejie 60siblile CHIbI COTIPOTHBIIEHHS CPe/Ibl.
b) Korga Bec Tena B cpe/ie paBeH Cujie COMPOTUBJIEHUS CPe/IbI.
c) Korga cuna conpoTuBieHys cpefibl paBHa HYJIIO.
d) Korza BbicoTa najieHust Tesl 3HaUMTe/IbHA.
8. Uto Takoe napametp PeiiHonbca?
a) Ywcno, xapakTepu3yrolee TeMIl IPUOOPeTeHHsT TeJIOM KOHEUHOW CKOPOCTH TIa/IeHHUS.
b) Ywucno, xapakTepu3ylolijee peyKUM TMaIeHus Tesl U ripeobJiafiaHye BI3KOCTHOTO WIN
JMHaMHUYeCKOT0 COMPOTHUBJ/IEHUSI.
c) Uwucso, ykasbiBaroliljee Ha OTCYTCTBHE BSI3KOCTHOTO COTIPOTHB/IEHUS.
d) Ywucso, xapakTepusytollee JMHaMUUeCKOe COTPOTHBIIEHUE.
9. [1ns1 uero UCMoJ/b3yeTcsi BTOpou nmapameTp JIsiiiieHKo?
a) [ns ornpeseneHysi pa3MepoOB paBHOMA/AOIINX 3epeH U Ko3dduiieHTa
paBHOIaJaeMOCTH.
b) /[lns onpesienieHrs KOHEUHOM CKOPOCTU MafleHus TeJl.
c) [ns onpesenieHust Ko3uijeHTa CONPOTUBIEHUS CPe/ibl.
d) [ns onpesenenus napametpa PeitHomb/ca.
10. Kakue Tesia Ha3bIBalOTCSI paBHOMNAZAAOLLIUMU?
a) Vmerolye pa3nuyHbie CKOPOCTH MaJ|eHUsl.
b) Wmetolue BbICOKHE CKOPOCTH TaJjeHusl.
c) Wmetoiiye oiliHaKOBbIe KOHEUHbIe CKOPOCTU Ta/|eHUsl.
d) Vmetoilye HU3KHEe CKOPOCTHU Ma/leHus.
11. Meps! /151 ipeJoTBpallleHyst KOaryJ/siliuu NPy MPOU3BO/CTBE CeJUMEeHTALIMOHHOTO
aHasnusa.
a) Mcnonw3oBaTh fucnepraTop.
b) TIpuMeHSTH KOAryssiHThbI.
c) IIpousBoauTh HempepbIBHOE TiepeMellBaHue.
d) Ilpou3BOAUTH MOJOTPEB B3BECHU.
12. HepjocTaTKu CIIMpasibHbIX KJ1aCCU(HKAaTOPOB.
a) Marblii MeXXpeMOHTHBIM MepUO[,.
b) Hu3kas npou3BOAUTETHLHOCTb.
C) OHeproeMKoCTb.
d) 3aHuMarOT 3HAUUTETHHYIO MPOU3BOAUTEBLHOCTh TUIOIIA/b.
13. Yto faeT yBenmueHre pacxo/ia MoJpeLleTHOM BO/bI B IIPOLiecce OTCaJKu?
a) [loBbllIaeTcs KauecTBo J1erkoi ¢pakLyu.



b) IloBelaeTcsi KaUeCTBO TsDKeIOM pakLyu.

C) YckopsieTcs mpoLiecC 0TCaJKH.

d) He BiusieT Ha KaueCTBO MPOJYKTOB pa3/eieHusl.

14. YeMm omnpepienisieTcsi CTereHb IPOMBIBUCTOCTH PYA?

a) CBolCTBamH IJIMHBI.

b) KosnuecTBOM I/IUHBI.

c) Hanuunem TOHKO3€PHHUCTHIX MUHEPAsIOB.

d) KpymnHoCTbIO py/bl.

15. T'naBHast 0cOGEHHOCTH TEXHOOTUUYECKUX TI0Ka3aTesiel, moiyyaeMbIX Ha
KOHL|EHTPaL[MOHHBIX CTOJIaX.

a) Bricokasi cTerieHb KOHLIEHTPALIWH.

b) Bricokasi NpOM3BOIUTETHEHOCTD.

c) Bhicokuii BbIXOA TsDKeI0M (ppaKiuu.

d) Bbicokuli BbIXO/] KOHLIEHTpaTa.

Bapuanr 3.
1. IIpeuMylLiecTBa rpaBUTALMOHHOTO METO/A.
a) 3HauuTesbHas KPYIMHOCTh 000raijaeMoro MaTreprasna v BbICOKast IPOU3BOIUTETbHOCTh
anrapaToB.
b) Bo03MOXXHOCTb pa3ziesieHus1 yIbTPAaTOHKUX YaCTHLI.
c) Bo3MokHOCTB pa3esieHus JIFOObIX MUHEpasIoB.
d) Bbicokasi CKOpOCTh pasziesieHusi YacTuL].
2. Yto npeponpeenseT BO3MOXXHOCTb UCIO/Ib30BaHUS TPABUTALIMOHHOTO MeTo/ia
oborarieHus ?
a) XapakTepucTHKa o0oraijaeMoro Marepvania U KiuMaTUuecKue YC/IOBUSI peruoHa.
b) WHudpacTpykTypa pervoxa.
c) Hanmuuue MCTOYHHMKOB SHEProCHaOKeHUs.
d) Hwuskue TpeboBaHuUs K KOHEUHBIM KOHLIEHTPATaM.
3. Kakoga 1jes1b hpakLiMOHHOTO aHaIu3a?
a) Pa3jenenue matepuasna o KpymHOCTH.
b) Pa3geneHue maTepuasa 1o MJIOTHOCTH.
c) Pa3penenune matepuasna no ¢popme yacTuil.
d) Pa3zeneHuve MaTepuasa I10 1[BeTy.
4. Yto nokasbiBaeT KpuBasi IOPOAbI?
a) 3aBHUCHMMOCTb MEXJYy CYyMMapHbIM BbIXOZ,0M BCIUIBIBIIMX (DPaKL1ii U UX 30/IbHOCTHIO.
b) 3aBUCMMOCTb MeX/ly CyMMapHbIM BbIXO/IOM MOTOHYBIIMX (PpakKLiMii U UX 30/IbHOCTBIO.
€) 3aBHUCHMMOCTb MeXXJYy CYMMapHbIM BbIXOZ,OM IIPOMITPOAYKTOBBIX (DpakLMi U UX
30/IbHOCTBIO.
d) BbIxo/ KOHLIeHTpaTa.
5. UTo Takoe BA3KOCTh Cpen?
a) CBOICTBO CpeJ OKa3bIBaTh COMPOTUB/IEHWE OTHOCUTE/TbHOMY JBM)KEHUIO 3/1eMeHTapHbIX
CJ10€B.
b) CBoiicTBO cpej He pacTeKaThCs.
c) CBOMCTBO CpeJ, OKa3bIBaTh CONPOTUB/IEHNE UX UCIIapEHMUIO.
d) CaoiicTBo cpej 00TeKaTh TTOBEPXHOCThH YaCTHI].
6. Pa3aMepHOCTb AMHAMUUECKOro KO3 ULIeHTa BA3KOCTH.
a) H* om?
b) H* wm/c
c) Ia/c
d) mc
7. BpeMst OCTH>KeHUs TeJIOM KOHeUHOUM CKOPOCTH TaJjeHusl.
a) Heckonbko MUHYT.
b) Hecko/bKo Uacos.



10.

Heckosbko cekyH[,.

Jonu ceKyH/bI.

8. Uro nokasbiBaeT AuarpamMmMa Perines?

3aBUCHMOCThL CKOPOCTH MNaZieHHs OT pa3Mepa TeJa.

3aBHCUMOCTb CKOPOCTH TaZleHusi OT (POPMBI Tera.

3aBUCUMOCTb KO3(pULIMeHTa COTTPOTHBIIEHUS OT Ync/a PeitHob/Ca.
3aBUCUMOCTb KO3(dULeHTa CONPOTUB/IEHHS OT CBOWCTB CpeJibl.

9. [1ns1 uero UCMo/b3yeTcs TiepBbIi mapameTp JIsieHKo?

[71s1 onipefiesieHrsi pa3MepOB PaBHOIAJAMOIINX 3epeH U Ko3dduiieHTa
paBHOIaJaeMOCTH.

5151 oripe/iesieHUst KOHEYHOUM CKOPOCTH Ta/ieHUs Tell.

Hnst onpegenenust Ko dUieHTa COTPOTUB/IEHUS CPe/IbI.

[ns onpenenenys napamerpa PeliHonbca.

Kakue fononHUTeIbHBIE COMPOTHUBIIEHUSI BO3HUKAIOT [PU CTECHEHHOM TaZileHUU TeJ 10

CPaBHEHHIO CO CBOOOAHBIM?

a)
b)
C)
d)

11.

CoripoTuB/ieHUe 3a CUeT CUJIbI TSPKECTH.

ConpoTuB/ieHre 3a CYeT WHePLIMK YaCTHL.

CoripoTuB/ieHMe 3a CUeT BSI3KOCTH YaCTHI].

ConpoTuB/ieHHe 3a CYeT CTOJKHOBEHUS YaCTHI].

YcioBue, HeobxoaUMOe 17151 oOecrieueHus: CBOOOAHBIX YC/IOBH Ma/|eHUsT YaCTHI] TIPH

MpOM3BOACTBE CeAMMEHTALITMOHHOI'O dHa/Ih3d.

IIepemeriBanue.

OobecrieueHre BEICOKOTO 3HAUeHUSI Pa3’KIPKEHHOCTH ITyJIbIIbI.
[IpumeHeHue KoarysisiHTa.

[Togorpes myJbIibl

12. TIpermy1iecTBa r'uIPOLIMKIOHOB.

3aHUMArOT MajIyto IIPOU3BO/CTBEHHYIO IIIOL[a/lb U UMEIOT BBICOKYIO
TIPOU3BOUTEBHOCTb.

Huskast 5HeproeMKoCTb.

3HauyUTe/IbHBIA CPOK C/TYKOBI.

Bo3MoKHOCTh K/1accU(pUKaLMK KPYITHO3epPHUCTOrO MaTepHara.

. Kak u3MeHsieTcs yactoTa l'Iy']'IbC(:lL[I/Iﬁ P YMEHbIIIE€HUW KPYITHOCTHU O6OFaU_[a(3MOFO

Marepuana?

a)
b)
C)
d)

YMeHb111aeTcs.

YBenmuuBaeTcs.

He usmensercs.

Ocraetcst TOCTOSTHHOU.

14. TIpeumy1iiecTBa MHEBMaTHUUeCKOro oborarmeHusl.

MeHb1me KanuranabHble 3aTpaThl, MPOLLe CXeMbl, OTCYTCTBHe BOJHO-IIAMOBOTO
XO3SICTBA.

Brbicokasi 53peKTUBHOCTb pa3zieneHusl.

Bo3MoskHOCTE oboraiteHurst HeK1iacCU(PULIMPOBaHHOTO MaTepHara.
Cnaboe nieiieobpa3zoBaHue.

15. TIpermMy1iecTBa BUHTOBBIX CerlapaToOpOB.

[TpocToTa KOHCTPYKIUY ¥ Ha/Ie>KHOCTH B paborTe.

Bo3MoskHOCTE oboralijeHrst KpyIHOKYCKOBOT'O MaTepHara.
Bricokas cTerneHb KOHL|EHTpaL|K.

Huskoe sHepromnorpebiieHue.

Bapuanr 4.

a)
b)

1. O6sacTh NIpUMeHeHUsI IPaBUTALIMOHHOTO MeTo/ia.
5151 pa3fiesnieHust 3epeH, UMEIOIIMX pa3nyHyto (hopmy.
[ns pasfenenus 3epeH, UMeIOLUX Pa3/IMUHYyI0 KPYITHOCTb.



0)
d)

151 pa3feneHus 3epeH, UMEIOIIMX pa3IMYHY0 CMauMBaeMOCTh TOBEPXHOCTH.
5151 pa3fiesieHust 3epeH, UMEIOIIUX Pa3/IMYHYH0 TUIOTHOCTb.
2. Pa3niuMe B KaKUX CBOMCTBAaX MUHEPAsIOB MCI0Jb3yeTCs NPU IPaBUTALIMOHHOM

MeTozie?

a)
b)
0)
d)

a)
b)

c)
d)

a)
b)
<)

d)

DU3MKO-XMMHUYeCKHe CBOWCTBA.

[TnoTHOCTB, KPYTTHOCTH U (POpPMa YaCTHULI.

JvcnepCcHOCTb Y KPYITHOCTD YaCTHILI.

KosguimeHT cko/bXeHns YaCTUL] 110 TOBEPXHOCTH.

3. [171s1 yero UCIo/b3YyHTCS pe3y/bTaThl (PaKLMOHHOTO aHany3a’?
[ns onpefenenys 3¢ (eKTUBHOCTH U3B/I€UEHHS YaCTHL.

[nist onpesienieHyst CTereHW 000raTUMOCTH U COCTABJIEHHS TEOPeTHUeCKHX OanmaHCcoB
TIPO/IYKTOB oborariieHusl.

15151 oripefienieHus1 BbIXO/A TSDKeION (pakLiyu.

[nst onipefienieHUst BbIXOZa JieTKOM (hpaKLUU.

4. YUTo nokasblBaeT KpuBas IJIOTHOCTU?

3aBUCHMOCTb MeXXJy CyMMapHbIM BbIXOJOM MOTOHYBIINUX ()PAKLIUM U UX 30/IbHOCTBIO.
3aBHCUMOCTb MeX/ly CYMMapHbIM BbIXO/IOM BCIUIBIBIIMX (paKLMii U UX 30/IbHOCTBIO.
3aBUCHMOCTb MeXXJy CyMMapHbIM BbIXO/JOM ITPOMITPO/IyKTOBBIX (PpaKLvii U UX
30/IbHOCTBIO.

[TnoTHOCTB (hpakLyii.

5. UTo Takoe Cuibl BHYTPEHHero TPeHUs?

Cuibl, BO3HUKAIOLLUe BHYTPY Cpe/ibl.

Cubl, BO3HUKAIOLLME IPU CKOJIb)KEHUU CJI0EB JKUIKOCTH.

Cusibl, BO3HUKaOIIMe TPy 00TeKaHWU YaCTHLI.

Cubl, BO3HUKAIOLLME MIPY TIObeMe YaCTHL].

6. Uem xapakTepu3yrOTCs CTPYKTYPUPOBaHHbIe CyCIIeH3UN?
CoxpaHsIoT CLerIeH!e U IPU OTCYTCTBUY Pa3HOCTH CKOPOCTEN.
O6na/jat0T MOBBILIIEHHOW TEKYUeCTbIO.

HecriocoGHOCTBIO pacTeKaThCs.

Hecroco6HbI 06TeKaTh YaCTULIBI.

7. Y cyi0Bre BO3HUKHOBEHHs JIAMUHAPHOTO peXkuMa IaZieHus TeJl.
[TaseHvie KpyIHBIX Tesl.

[Tagenue MesiKux TeJl.

[1pu BBICOKOI CKOPOCTH Ma/ieHusl.

[Ipu nageHun ¢ NOCTOSTHHOW CKOPOCTBIO.

8. I1epBbiii napameTp JIsiiieHKoO.

Y - Re

Y/ Re

Y - Re?

P/ Re

9. 3epHa Kakoi (hOpMbI UMEIOT HauOOJIBIITYI0 CKOPOCTh TaZleHusi?
I1nockue.

YrioBartsle.

[ITapoo6pa3Hkle.

IIpsamoyrosbHbIe.

. HO‘IEMY CKOPOCTB IMaJieHUd YdCTHL B €CTECTBEHHBIX YC/IOBUAX MEHbIIIE, UEM B

CBOOOJHBIX?

a)
b)
C)
d)

a)

3a cueT BA3KOCTHU CpeJibl.

3a cueT BO3HHMKHOBEHHsI [JOTIOJTHUTE/IbHBIX CONTPOTUB/IEHUH.
3a cueT yMeHbLLEHUsI CUJIbI TSHKECTH.

3a cueT yMeHblIeHUsI KO3 QULIMeHTa COPOTUBIEHUSI.

11. HegocTaTKu TUAPOLIMK/IOHOB.

Bricokoe sHepronoTpebieHue 1 ObICTPBI U3HOC.



b) Manas npou3BoOANUTE/NBEHOCTb.

C) 3aHMMAIOT 3HAUMTEJbHYIO TIPOU3BOJUTETBHOCTD T/IOIIA/Tb.

d) HeBo3MOXXHOCTb Kj1acCU(UKALMM TOHKO3epHUCTOrO0 MaTepuaria.
12. Yemy paBHa MakCUMasbHasi TVIOTHOCTb CYCITEH3UU?

a) [losoBMHA M/IOTHOCTY YTSDKETUTENS.

b) IInoTHOCTH yTsKenuTessl.

c) [losoBHHE CyMMBbI TJIOTHOCTEH YTSDKEUTENS U BOJBL.

d) IlosioBMHe pa3HOCTH TIJIOTHOCTH YTSDKETUTENs1 U BOJBI.
13. HerocTaTKu IMHEBMaTHUECKOT0 0OorarieHusl.

a) Huskas 3¢dekTUBHOCTD, 60bIIOE TThi/Ie00pa3oBaHKe U OrpaHUYeHHasi KPYITHOCTh
oboraraemoro MaTepuarna.

b) Bbicokue KanuTaabHbIE 3aTPATHI.

¢) OTcyTCcTBME BOAHO-IIAMOBOIO XO35KCTBaA.

d) TIpomykTbl oboraieHus cyxue.
14. T'naBHast 0co6eHHOCTH pabOTHI IJEHTPOOEKHBIX KOHLIEHTPATOB.

a) Heo06xoanMOCTb BBICOKOT'O Pa3KM>KEeHUSI MyJIbIIbI.

b) BhicoKasi 3HEpProeMKOCTb.

c) Bricokoe yckopeHue TIpy BpalljeHUH POTOpa.

d) HeobxoanMoCTh MOAAauM MyJ/IbITbI C MaIbIM Pa3KIKeHHEeM.

KypcoBoii IpOeKT BBITIOMHSAETCSI 00YyYarOIIMMCSI CAMOCTOSITE/TEHO TI07;, PYKOBO/ICTBOM
rpernoziaBaTe’isi.

Llenb BBINOMIHEHNS KypPCOBOTIO MIPOeKTa Mo AUCLUIVIMHE «['paBUTaL[MOHHBIA METO/,
oboraiijeHHsi» COCTOUT B TOM, UTOOBI 3aKPEMNUTh U YI/IyOUTb MpaKTUYeCKUe HaBbIKU T0
o0orarteHuo 1oJie3HbIX NCKOTIaeMbIX TPABUTALIMOHHBIM METOZIOM, TIOTyUYeHHbIe Ha JIEKLIUSAX U
TIpY BBITOJIHEHUU 1abopaToOpHBIX paboT. B yacTHOCTH, CTYZEHT J0/KeH yMeTh NPaBUIbHO
000CHOBATh TEXHOJIOTMUECKYIO CXeMY IPaBUTAL[IOHHOTO TPOLIecca, BpIOPATh M PAaCCUMTATh
OCHOBHOE 1 BCIIOMOTaTe/ibHoe 000py/ioBaHHe 1 Pal[MOHAaIbHO Pa3MeCTUTh ero BO
dbnoTalMoHHOM 1iexe.

B nipotiecce BbINOMHEHMsI 3TOTO MPOEKTa CTY/|eHT J0JDKEH UCI0Ib30BaTh 3HAHMUS,
TIO/TyYeHHbIe PaHee TIPY U3YUYeHUH CMEeXXHBIX JUCLIMIUINH, a TaK)Ke OIBIT paboThl M HabrOeHNst
TMIpU NPOXO’KJE€HUU NMPOU3BO/ICTBEHHOW MPAKTHKH T10 MOJyYeHHIO NTePBUYHBIX
npodeCcCHOHaIbHBIX YMEHUI U HaBBIKOB, a TaK)Ke JIUTepaTypy M0 BOMPOCaM NPOeKTUPOBaHUs
oboratuTe/bHbIX (abpuK.

3aflaHreM Ha KypCOBOM TIPOEKT MpelyCMaTpUBaeTCst pa3paboTaTh MPOEKT rPaBUTALIMOHHOTO
OTZeJIeHus [Jisi TiepepaboTKH >Kesle3HOT0, XPOMUTOBOT'0, 30JI0TOCO/IeprKalllero Chipbs. B
COOTBETCTBHH C 33/jJaHeM Heo0X01MO 000CHOBATh TEXHOJIOTHIO TPaBUTALIMOHHOTO MTPOLiecca,
paccuuTaTh KaueCTBeHHO-KOIMYeCTBEHHYIO U BOJHO-IIIJTAMOBYIO CXeMbl, BLIOpAaTh M pacCUMTaTh
OCHOBHOE U BCTIOMOrareyibHoe 0060py/ZioBaHuMe.

[TpumepHoOe 3a/jaHye Ha KYPCOBOM MPOEKT:

Pa3paboTark MPOEKT rpaBUTALMIOHHOrO 1iexa [jisi oborarieHus pyAbl. Beibpats u
ob6ocHOBaTh cxemy oboraiteHus py/bl. CaenaTh pacueT KaueCTBeHHO-KOJIMUeCTBEHHOM U BO/IHO-
IIJTAMOBOM CXeM, a Tak)Ke OCHOBHOT'O M BCIIOMOTaTe/IkHOT0 000pyjoBaHus ((pioTOMaIvH,
nuTaTesiell peareHTOB U KOHTAKTHBIX yaHOB). Clie/iaTh IpOeKT KOMIIOHOBOUHOTO peLleHts
I'PaBUTALIMOHHOTO 000PY/I0BaHUs, TUIaH 1 pa3pe3 IPaBUTAIIMOHHOrO 1iexa. MIcxoaHble faHHbIe:
MaccoBasi Jo/1sl LIeHHOr0 KOMITOHeHTa B pye, %, B KoHLieTpaTe, %, B XBOCTaX, %; KPYITHOCTb
M3Me/IbUeHHOU py/ibl ¥ MPOX3BOAUTENBHOCTL Ha IPOEKTUPYEMOM MpeATpUATHM 3a/laeT
TrpernoziaBare/ib.

KypcoBoii NpoeKT BBINO/HAETCS CTY[eHTaMU 110/, pyKOBO/CTBOM Mpero/aBaress,
Ha3HauyeHHOro Kadepoy, repe/; KOTOPbIM KaXK/Ibli CTY€HT OTUMUTHIBAETCS O BBIIIOJIHEHUMN
NIpOeKTa B COOTBETCTBUM C yTBEP)KJeHHbIM rpa)KOM U pacliMcaHrueM KOHCYJ/IbTaLW.

KypcoBotii mpoeKT Zi0/KeH COCTOSITh U3 PACUeTHO-TIOSICHUTE/IbHON 3arucku oobem 35 — 40
CTpaHMUL| PYKOMHCHOTO TeKCTa ¥ rpauuecko 4acTH, Ha KOTOPOW BbIUepUMBAeTCs I/1aH U pa3pes



(JI0TaIMOHHOTO OT/E/eHHs], YePTEX BBITIOTHSETCS Ha /ivcTe opmara A-1. BeimonHeHHBIH
TIPOEKT 3all[UIL[AaeTCs CTYJeHTOM Tiepe]; KOMUCCHel TIperiofiaBaTesield U3 2-3 ue/ioBeK, B COCTaB
KOTOpOM BXOJUT PYKOBOJIUTE/b MpoeKTa. /laTa 3aiuThl Ha3HaYaeTcss MHAUBU/YATbHO /IS
Ka)X/IOTO CTy/IeHTa MU BbiZaue 3aiaHusl.

[Tpu BBITIOTHEHNWH KYPCOBOTO ITPOEKTa Tiepe]| CTYIeHTOM CTOSIT c1edytoujue 3adauu:

1. OTpa3utk pa3BuUTHe JJaHHOW OTPAC/IA TIPOMBIIIJIEHHOCTH HAa COBPEMEHHOM 3Tarle,
3HaueHHe ¥ MepCreKTUBBI Pa3BUTHsS 000TalleHusl.

2. B KpaTKo# XxapakTepUCTHKe 00orallieHus pybl IPUBECTH TPAHYJIOMETPUUYECKUH COCTaB
PY/Ibl, TIOCTYTIAIOIIEH B OT/e/ieHre U3MebYeHus], ¥ XapaKTePUCTHUKY Bel|eCTBeHHOTO U
XUMHUECKOTO coCTaBa pyZbl. HeoOXoauMo Takke MpeCcTaBUTh TaO/IUIIbI (MK KPUBBIE)
CUTOBOTO COCTaBa, a TAK)Ke /JaHHbIe MUHEPAJIOTHUeCKOTr0 COCTaBa U XUMHUUECKOTO aHa/Th3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Beibpats 1 060CHOBaTh CXeMbl U3MebueHus], KIaCCUPHUKALUHA 1 000TaleH sl
Pa3paboTath (BbIOpaTh) MpaKTUYECKHE CXEMbI, IPUMEHsIEMbIe /i/1si 000oralljeHusT 3aJaHHOT0 THTIa
PY/IbI Ha @aHAJIOTUYHBIX 00BeKTax. [laTh KpaTKoOe OmycaHye U IPUBECTH PUCYHOK TPUHSTOMN
CXeMbI; yKa3aTb TEXHOJIOTHUeCKHe TIoKasaTeu oborairenus. Heo6xoaumo 060CHOBATh
11e/1ec000pa3HOCTh MPUMEHEHHs BHIOpAaHHOUM CXeMbl 000TallleHus TTyTeM ee CPaBHEHHUS C
HECKOJIbKUMH JIPYTHMH TeXHOJIOTMYeCKUMH CXeMaMU C yKa3aHHUEeM WX HeJJOCTaTKOB U
TIPEeMMYILeCTB. Y UUTBIBasi CJIOXKHOCTh CPABHEHMSI BCEX BAPUAHTOB, MOYKHO OTPaHUUUTHCS
CpaBHEHHWEM /IBYX-TpPeX BapHaHTOB cxeM. OLIeHUTh BeJTMYMHY BKPArjIeHHOCTH TI0JIe3HBIX
MHHEeDAJIOB U XapaKTep MX MPOPACTaHUs U X B/IMsIHYE Ha BBIOODP cXeMbl 0boraijeHusi, B
YaCTHOCTH, Ha BbIOOp uMc/a cTafuii oborairieHus.. PaccMoTpeTh CriocOOHOCTE MUHEPAIOB K
rieper3MeribUeHHI0 U OLIIaMOBaHHMIO, UTOObI 000CHOBATh YKC/IO CTa/iui 0OOoralleHrs ¥ THIT
BbIOMpaeMoro 06opyioBaHusi. BeIOpaTh KaueCTBEHHYIO CXeMy 00OTalleHusl.

4. IIpon3BecTy pacueT Ka4yeCTBEHHO-KO/IMYECTBEHHON CXeMBI.

5. BBIMOMHUTEL pacueT BOJHO-IIJIAMOBOM CXEMBI.

6.Bp1OpaTh 1 paccurMTaTh OCHOBHOE 000pY/[0BaHHe.

7. KpaTko onmcaTb MeTo/ibl OTIpOOOBAHUS U KOHTPOJISI TEXHOJIOTMYECKOT0 TIpoLiecca ¢
WCII0/Tb30BaHMEM CPe/ICTB aBTOMaTh3alu. CrielyeT TakKe KpaTKO OMMCAThb arapaThl
(YCTaHOBKH), TIPUHSTBIE /I/IsI BCTIOMOTaTe/IbHOTO KOHTPOJISI U PETY/TMPOBaHMsT OCHOBHBIX
rapamMeTpOB TEXHOJIOTUYECKOr0 TpoLiecca 00OoralieHusl.

8. W3110’)KUTh OCHOBHBIE MEPOTIPUSITHS 110 TEXHUKE 0e30TIaCHOCTH, HarlpaB/IeHHbIe
Ha CHIDKeHHe YPOBHSI TPaBMaTH3Ma, Y/IyUIlleH!s] CAHUTapHO-TUTHEeHNYeCKHX YCIOBUM TPy/ja
paboTHUKOB U Ap. (orpaxkaeHus, obecriedeHre 6€30MaCHOCTH IMyCKa arperaToB M MalllvH,
3aI[MTa OT MOPAKEHUS /IeKTPUUECKIM TOKOM, YCTPOHMCTBO BEeHTH/ISILIVH, OCBEIIeH s, 3alliTa
OT 1IyMa ¥ BUOpaLyu, MeporpusTusi 1o 60pb0e ¢ 3ambl/IeHHOCTBIO U T.7.).

CodepaicaHue u opopmaeHue nosiCHUMeAbHOL 3anucku K 3a0aHuUio Ha Kypcogoe NpoeKmuposaHue
no epasumayuu

Bo BBezieHUM OTpaXkaeTcs pa3BUTHe JAHHOW OTPac/Iv MPOMBIIIIEHHOCTH Ha COBDEMEHHOM
Tare, 3HaUeHHe U TIepCIIeKTUBBI pa3BUTHS oboraiieHus. B KpaTKol XapakTeprCTHKe
oborarteHust pyZbl IPUBO/SATCS TPAHYJIOMETPUUYECKUH COCTaB PY/ibl, TOCTYTIAIOLEH B OT/AeIeHHe
V3MeJTbueHUs], ¥ XapaKTepHCTHKA Bell[eCTBeHHOT0 ¥ XUMUYeCKOT0 COCTaBa py/ibl. B pa3zesne
JO/DKHBI OBITh Tab/MLBI (MM KPUBBIE) CHTOBOTO COCTaBa, a TaKXKe JaHHble MUHEPaI0rnyeCcKoro
CoCTaBa ¥ XMMHUECKOTO aHa/n3a; OCHOBHbIe (hM3MuecKre CBOMCTBA Py/ibl 1 MUHEPasioB. Bribop
1 000CHOBaHUe CXeMbl M3Me/bUeHHs], K/laCCU(PHKALIMKU U oboraiieHus. B aTom paszene
HeoOX0IMMo pa3paboTath (BbIOPATh) MPAKTUUYECKUE CXeMbI, TIPUMeHsieMble /171 000TalieHHsI
PY/I Ha aHaJIOTUYHBIX 00BbeKTax. /JJaTh KpaTKOe OMMCAaHWe U TIPUBECTH PUCYHOK ITPUHSITOM
CX€eMbI; yKa3aTb TeXHOJIOTHUECKHe ToKa3aTesu oboramjeHns. Heodxomumo 060cHOBATh
1jesieco0bpa3HOCTh MPUMeHeHUs BIOpaHHOM cxeMbl oboraitieHust. st 3Toro BeiOpaHHasi cxema
CPaBHMBAETCS C HECKObKUMH JPYTUMHU TEXHO/IOTHUECKUMH CXeMaMH, YKa3bIBalOTCS WX
He/JOCTaTKX U MPEUMYILIeCTBA. Y UUTBIBasi CJIOXKHOCTh CDABHEHUSI BCEX BAPUAHTOB TP KypPCOBOM
TIPOEKTUPOBAHUH, MOYXHO OTPAaHUUNTHCSI CDABHEHHEM /IByX-TPeX BAPUAHTOB CXEM.



BesimurHa BKpArIeHHOCTH TI0JI€3HBIX MUHEPAJIOB U XapaKTep UX MPOPACTaHUs BIUSIOT Ha
BbIOOp cxeMbl 0OorailjeHus, B YaCTHOCTH, Ha BbIOOp uMca cTajuii oboraijenusi. CriocobHOCTh
MHHEpaJIOB K Meper3Me/TbueHHI0 U OLIJTAMOBAHHUIO TaK)Ke BIUSIET Ha UMC/IO CTaJuii 0OoraleHust
Y Ha TUN BbiOUpaemMoro obopyzoBaHusi. CrielyeT YUUThIBaThb, UTO TIeper3MesibueHre U
OlI/TaMOBaHHe BPeJHO BO BCEX CJIyUasiX U MOITOMY HeoOX0¥MO TIpUMeHeHHe OO0IbIIOro Ync/a
crazuii oboraienus. [Tocsie aHanM3a Bcex MaTepyasioB BEIOKMpaeTCsi KaueCTBeHHas CXxeMa
oborarmenus. iMesi KaueCTBeHHYIO XapaKTePUCTHKY ChIPbsl, PACCUNTHIBAIOT KaYeCTBEHHO-
KOJIMUECTBEHHYO cxeMy oboraiienusi. [Tpu oopmiieHnH KypCcOBOTO MpoOeKTa HeT
HeoOXOJMIMOCTH TIPUBO/IUTH PacyeT BCEX Y37I0B CXEMBI; OCTaTOUHO MPUBECTH PAacueT OZHOr0
y37a.

dopma 3anucu KauecmeeHHO-KO/AUYeCMEeHHOU cXemMbl 00602aujeHust

No Haumeno Q, T/u Y, % B, % g, %
orepauyii 1 | BaHUe
TIPO/IYKTOB orieparui u
TIPOZAYKTOB
1 2 3 4 5 6

Ncxops u3 naHHBIX KaueCTBeHHO-KO/IMUeCTBEHHOT0 pacueTa TeXHOJIOTHYeCKON CXeMbl
oboraiijeHHst, COCTaBJISIeTCSI UTOTOBBIN OasaHC MPOYKTOB 00OTalleH s,

Pacuet BogiHO-111/1aMOBOM cxeMbl. Lle/ib TpoeKTUPOBaHUS M pacueTa BOAHO-IIJIaAMOBOM
CXeMbl - obecrieueHre ONTUMabHOTO OTHOIIeHUs JK: T B omeparusix CXeMbl; OTipe/ieieHre
KOJIMUeCTBa BO/ibl, 100aB/IsieMoi (W11 BBIBOAMMOM) B TOM WM MHOMW OTI€pALIH; OIpe/e/ieHue
o011ero pacxo/ia BoJibl M COCTaB/ieHHe OanaHcoB 10 Bogie ( obmeti u cBexeld ). [Tpu pacuere
ceflyeT YUHUTBIBaTh, YTO CyMMapHOe KOJTMYeCTBO BO/IbI, MOCTyMatollel B MpoLiecc, Bcerja
JIOJDKHO OBITh paBHBIM CYMMapHOMY KOJTMUECTBY BO/IbI, YXOZSILEMY U3 TIpOLiecca C KOHEUHBIMHU
npoayktamu. OO11jast moTpebHOCTh BO/bI A1 1iexa (habpuku) Ha 10-15 % mpeBbiiaet
notpeGieHre BOZBI [I/Is1 TEXHOJIOTUUECKHUX 1iefield (Ha CMBIB TI0/I0B, IIPOMBIBKY arrapaToB | T.7.).
[TonHOrO pacueTa BOAHO-111JIAMOBOM CXeMbI B MOSICHUTE/TbHOM 3arycKe MPOBOJUTh He
TpebyeTcst. Heo6xoammo mokas3arth 1oc/ie/[oBaTe/IbHOCTb PacyeTa, yKa3aTh pacueTHbie (hOPMYJIbI
Y OKOHUaTeJIbHbIe pe3ysbTaThl pacueTa. [laHHbIe pacyeTa CBOJSTCS B OT/Je/IbHYIO Tab/uiLly.

(DOPMG 3anucu 600HO-UL/1IAMOBOU CXeMbl

Ne Haumeno
orepaLuii 1 | BaHKe Q, T/u R W, M*/ vV, M3/
TIPO/IYKTOB ornepanuii u g y
MIPO/IYKTOB
1 2 3 4 5 6

[171 OTITUMM3aLIMY TIPOLIECCOB U3Me/bUueHHs], KjlacCu(UKaI[ui, 000raIieHus v T.11.
HeoOX0IUMO TIPOBOIUTh KaXKAYIO oreparyuio 00paboTky npu nomyuyeHun 3HaueHus XK:T ®. Itu
3HaUeHus1 0epyTCs UCXOAs U3 TTPAKTUUECKUX WK MCCIe0BaTe/IbCKUX JJaHHbIX. PadKikeHne
TIPO/JIYKTOB OCYIL|ECTBJISIETCSI J0OaB/IeHHEM BO/[bI, UTO JIETKO OCYILECTBUMO. Y MEeHBIIIEHHEe
otHotenust JK:T TpeOyeT omneparuii 06e3B0XKMBaHKsI, KOTOPbIE 3HAUNUTE/ILHO CI0XKHee. [ToaTomy
oreparuy 00e3BOXKUBaHUs C/IelyeT BBOJWUThL B CXeMY B KpalHUX C/TydasiX, KOTrJja OHU
HE0OXO/IMMBI /IJ1s1 TIOBBILIIEHHsT TEXHOJIOTMUECKUX MoKa3aTesie. Hopmel pacxozia
JIOTIO/THUTE/TbHOM BO/IbI, SIBJITFOTCSI TO>KE MCXO/IHBIMH 110Ka3aTe/IIMH, HeOOXOAUMBIMU TTPU
pacueTe BO/OIIIAMOBOM CXeMbl. B/Ia)KHOCTb OT/Ie/IbHBIX MPOJYKTOB, UMEIOIIUX OTHOCUTETbHO
TIOCTOSTHHYO WJ/TA KOJ1eO/TIOIIY OCS B Y3KHX TMpejiesiaX 3HAUeHUH BeJIMUMHY, TAK)Ke COCTaBJISET
TPYIIy UCXOAHBIX TIOKa3aTesiel /il pacueTa BOZOIILJIAMOBOM CXEMBI.

[Tocie Bcex pacyeToB Ha KAYECTBEHHYIO CXeMY 00O0TrallleHust HAHOCSITCSI CTPE/TKU K MECTY
TI0ZIauM BO/IBI C YKa3aHHEM ee KOTUYeCTBa.

Ha ocHOBaHUM TEXHOIOTHUECKOH CXeMbl 000Tall|eH s [POU3BOATCS BBIOOD U pacueT
obopyoBanus. [Tpu BeIOOpe 060pyJOBaHMs PEIIAlOTCS B OCHOBHOM /1Ba Bompoca: 1) BIOOp




THIA MALIWH [|jIsl TPaBUTALIMOHHOTO oOoraiieHus;; 2) onpe/esieHue TpedyemMoro KojmyecTa
MaIIIVH /IJ1s1 TPaBUTAlJMOHHOTO 000TalieHusl.
Bribpath 1 onucath BCcrioMoratesibHOe 000pyioBaHKe
ITo pe3ysibTaTaM BBITIOJHEHHBIX PACUETOB BBITIOTHUTD MPOEKT KOMITIOHOBOUHOT'O PeIleHHUsT
MaIlIVH /JIs1 TPaBUTALIOHHOTO 000TallieHus], TIaH U pa3pe3 rPaBUTALJIOHHOrO 1ieXa.

[TprMepHBIii epeyeHb TeM KypPCOBOTO MIPOEKTa.
Pa3paboTaTh MPOEKT IrpaBUTALMOHHO-MarHUTHOTO 00oralljeHust Py, YKa3aHHbIX HIKe:

Ne [IpousBoauTensH MaccoBas
Bapua HaumeHoBaHue py/pl OCTb, Jl0J14,
HTa TBIC. T/TOJ %
1 MarnetuToBas pyza 4500 33
2 MarneTtuToBas pyja 3000 35
3 MarHetuToBas pyza 7000 34
4 MarneTtuToBas pyja 6000 31
5 MarHetuToBas pyza 2500 32
6 MarneTtuToBas pyja 6500 36
7 MarHetuToBas pyza 10000 30
8 MaruetuToBas pyza 9000 31
9 MaruetuToBas pyza 8000 34
10 MarneTtuToBas pyja 7000 33
11 MarHeTuToMapTUTOBast pyZa 6000 36
12 MarnetTutToMapTUTOBas pya 5000 37
13 MarHeTuTomMapTUTOBast pyAa 4000 34
14 MarnetTutToMapTUTOBas pya 4500 33
15 MarHeTuTomMapTUTOBast pyZa 5500 35
16 MarseTuTOBBIe KBapLIUThI 11000 37
17 MarHeTUTOBBIE KBapLUThI 10000 36
18 MarHeTuTOBBIe KBapLIUThI 9000 34
19 MarHeTUTOBBIE KBapLUThI 8000 35
20 MarHeTUTOBBIE KBAaPLIUThI 7000 38




IIpunosicerue 2

7.

a) Ilnanupyemblie pe3y/ibTaThl 00yUeHHUsI U OLIEHOYHBIE Cpe

OHEHO‘IHLIE cpeacTBa Ayid MpoBEACHUSA HpOME)KYTOllHOﬁ aTTeCTdllu1

CTBa /I/Is1 NPOBeeHUs1 MPOMEeXYTOUHOM aTTecTalyu:

CTpyKTYypH
bIM 3JIeMEHT

KOMIIeTEeHIIMHU

[TnaHupyeMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIe CpefiCTBa

ITK-5 roTOBHOCTBIO /IeMOHCTPUPOBATh HABBIKM Pa3pabOTKU MJIaHOB MepOTIPUSTHH 110 CHYKEHUIO TeXHOTeHHOM Harpy3Ky MPOU3BO/CTBA Ha
OKPY>KaroIIyI0 Cpe/ly TIPH IKCITTyaTallAOHHOW pa3Bejike, 00bIUe U repepaboTKe TBEP/BIX MOI€3HBIX UCKOTIAeMBbIX, a TAKXKe IPU CTPOUTETHCTBE U
9KCIITyaTaluy 1o/[3eMHbIX 00BeKTOB

MEepOMPHUATUN MO CHWKEHUIO0 TEXHOT€HHOU
Harpy3KH IPOM3BO/ICTBA HAa OKPY KalOLIYIO Cpefy
NP 9KCIUTyaTalliOHHOMW pa3Be/ike, 00bIUe 1

Hepepa60TKe TBEPAbIX MMOJIE3HBIX NCKOIMJdeMbIX, d

3HaTb - MEepOTIPUSITHS TI0 CHYDKEHHIO TeXHOTeHHOHN | Borpocsl f1s olleHMBaHWsT 3HAaHU:
Harpy3KH IMPOU3BO/ICTBA Ha OKpY»Karollyto cpey | 1. [IpombliuieHHbIe TpeOOBaHMUS K KAUECTBY TOI€3HBIX UCKOTIAeMbIX.
NP 9KCIUTyaTalliOHHOMW pa3Bejike, [00bIUe 1 2. IleHHOCTB TI0/Ie3HBIX MCKOTIaeMbIX.
repepabOTKe TBEP/IbIX M0JIE3HbIX MCKOTaeMbIX, a | 3. [ToHsiTre 06 oboraijeHun.
TaK>Ke TIPY CTPOUTETBCTBE W IKCIITyaTalin 4. OCHOBHBIE 33/]Jau TPaBUTALIMOHHOTO 0OOTalleHys, T0C/IeJ0BaTeTbHOCTD U
MO/I3eMHBIX 00BEKTOB METO/Ibl MX PeLlIeHus].
5. OcHOBHBIE 3Tarbl BEIOOpa 00orarteHus.
6. ®akTOpHI, BIUSIONIME Ha 00OTalljeHre T0J/Ie3HBIX UCKOTIaeMbIX IPaBUTAI[MHHBIM
METO/IOM.
YMeThb - pa3pabaTbIBaTh MJIaHbI MEPOTIPUSATHI TI0 Boripock! /151 OL|eHUBaHKsI 3HAHUI:
CHIDKEHUIO TeXHOTeHHOMW Harpy3Ku IpOU3BO/ICTBA 1. ’'paBUTALIMOHHBIM METOZIOM O0OTall|eHHs] Ha3bIBaOT ...
Ha OKPY’KAIOII[YI0 Cpe/ly MpU SKCILTyaTaljMOHHOU 2. Tlo TUMy MCMO/b3yeMbIX arlapaToB rPaBUTAI[MOHHBIE TIPOLIECCHI MOYKHO
pa3BeKe, 00bIUe U TIepepabOTKe TBEP/BIX pa3lenuTh ...
T0/Ie3HBIX WUCKOTAeMbIX, a TAKXKe TPU 3. OTcajKoli Ha3bIBAETCS MPOILIECC ...
CTPOUTENIbCTBE U FKCIUTyaTalluH MO/I3eMHBIX 4. OboraiieHue 1MoJie3HbIX UCKOTIAeMbBIX B TSDKEJTBIX CPelax OCHOBAHO ...
00BEKTOB 5. KoHienTparus (oboraiijeHre) Ha CTOIax — 3TO MPOLecC ...
Bnagetsb - HaBbIKaMM Pa3pabOTKH MJIAHOB [TepeueHb TIPUMEPHBIX BOIIPOCOB /1715l IPOBEPKK 3HAHUH:

- rpaBUTALIMOHHBIE METO/Ibl U UX MECTO CPeJH JPYTHUX MeTOZI0B 0boraiieHus;
- KaccuYKalys rpPaBUTALIMOHHBIX MEeTOZIOB oboralieHus;
- OTCajjKa Y MPUHLUI JeMCTBUS OTCaZ0YHOU MAaIlUHBI.

- TsDKesIoCpeiHas Cceriapalid M1 OCHOBHBIE TIDUHLIUIIBI €€ pea/In3dlivn.




CTpyKTypH
I 3/1eMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHOuHBIe Cpe/CTBA
KOMITeTEeHLINU
Tak>Ke IPU CTPOUTE/ILCTBE U IKCIUTyaTaluu - obopyZoBaHue /711 peasr3alvy TPAaBUTALIMOHHOTO 00O0TalleH!sl Py/I-BUHTOBOM
MO/I3eMHBIX 00BEKTOB ceriapaTop, KOHLIeHTPaLJMOHHbIN CTOJI, LLUTIO3.

ITK-12 roTOBHOCTBIO OTIepaTUBHO YCTPaHSITh HAapYIIeHUs MPOWU3BOCTBEHHBIX MPOL[ECCOB, BECTH MEPBUUHBIN yUeT BhITIOHEeMbIX paboT,
aHa/TM3UPOBATh OMEePATHBHBIE U TEKYIIME TI0Ka3aTe/d TIPOU3BO/ICTBA, 000CHOBBIBATH MPE/IJIOXKEHHS TI0 COBEPILIEHCTBOBAHUIO OPraHU3allu|
MPOM3BO/CTBA

3Hatb - BO3MOXXHbI€ HapyIlIeHHUsI [TpumepHBIii TeCT /7151 OLIeHKW 3HaHWUM
MPOM3BO/ICTBEHHBIX MPOLIECCOB,; 1. HemocTaTKul ru/IpOLIMK/IOHOB.
- OrepaTvBHbIE U TeKYIlMe MoKa3aTenu e) Bricokoe 3HepromnoTpebeHre v ObICTPBINA U3HOC.
MPOM3BO/ICTBA; f) Manas npou3BOJUTENBHOCTD.
- HarpaBJ/ieHHs1 COBEPIIEeHCTBOBAHUS g) 3aHUMarOT 3HAUUTEeTbHYIO MPOU3BOJUTENLHOCTD MI0LIA/b.
OpraHu3aliy MPOU3BO/[CTBA h) HeB03M0OKHOCTh K1acCU(pUKaLM TOHKO3€PHHUCTOTO MaTepuara.

2. UeMy paBHa MakCUMa/bHas [JIOTHOCTb CYCIIeH3UU?
e) [lo/sioBMHA TJIOTHOCTH YTSDKETUTeISI.
f) TInoTHOCTH yTs>KenUTeIs.
g) IlosioBUHE CyMMBbI TIJIOTHOCTEH YTSDKeMUTeNs U BOJBL.
h) ITosoBUHe pa3HOCTU MJIOTHOCTU yTSDKETUTEISI U BOJBI.
3. HemoctaTKu THEBMaTHUeCKOTO 0OoraiijeHusl.
e) Huskas s3cddekTrBHOCTD, H0bIIIOE TTHUTE0Opa30BaHKe W OTpaHUUeHHAsT
KPYITHOCTh 000TaIaemMoro MaTepyarna.
f) BbicoKue KanuTabHbIe 3aTPAThI.
g) OTcyTCcTBUe BOAHO-I1JIAMOBOI'O X035 CTBA.
h) TIpogykrbl oboraiteHus: cyxue.
4. T'naBHasi 0cO6eHHOCTL pabOThI L{eHTPOOEKHBIX KOHLIEHTPATOB.
e) HeobOxoaMMOCTb BEICOKOTO Pa3KMKeHHsI TTyJIbITbI.
f) Bblicokasi 5SHEpProeMKOCTb.
g) Bricokoe yckopeHue TIpy BpallleHWH pOTOpa.
h) Heobxoa¥MOCTb MMO/jauu MJIbIIBI C MAJIBIM Pa3KIKEHHEM.

YMmersb - BECTH MIEPBUUHBIN YUET BbIOTHSAEMbBIX [IprMepHBIi TECT [JIs OLIEHKK 3HAHUH
pabor;




CTpyKTypH
BIM 3/IeMeHT

KOMIIeTEHIINHU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLieHOuHbIe CpejCcTBa

- dHa/IM3WPOBATH OIIepaTHBHLIE U TEKYILIHE
MOKa3aTe/Id MPOMU3BOACTBA,

- 000CHOBBIBATH MnpeayioXKeHud 110
COBepLUI€HCTBOBAHWIO OPraHMU3dlilK IIPOKM3BOACTBA

1 B yeM COCTOWT OT/IMUKE FPAaBUTAL[IOHHBIX TPOL[ECCOB 0boraiieHus?

A) paznuuue B CMauMBaHWUW YaCTUIL] BO/IOM

B) pasnuune B CKOPOCTSIX [IBH)KEeHHSsI IO/, [1eMCTBHEeM TJIOTHOCTH U KPYTTHOCTH
YaCTHI]

C) pa3nuuue B 1BeTe U GOpMe YaCTHI]

D) pa3nuurie B MarHUTHBIX CBOMCTBAaX YaCTHI]

E) pa3nuuue B 3/1eKTPUUECKUX CBOMCTBAX UaCTHUL]

2 17151 KaKOT'O ChIPhsi IPUMEHSIIOTCS] TPABUTAI[MOHHBIE METO/IbI 000TaIeHus ?
A) pyA uepHBIX MeTaJ/IOB

B) mosie3HbIX UCKOTIaeMbIX C O/IU3KOM MJIOTHOCThIO

C) OKHCJ/IEHHBIX Y CMeIIaHHbIX TIO/TMMEeTa/I/THYeCKUX P/

D) TOHKOBKparuieHHbIX MeHO-I[UHKOBBIX P/

E) 1171aMOB 1[BETHBIX, PeIKUX U O/1arOpOHBIX MeTaslyioB

3 Ha Kakve rpymnrsl feyiaTcs IpaBUTallMOHHbIe [POLIeCcChl?

A) pa3geneHue Ha )KUPOBBIX MOBEPXHOCTSIX

B) pacciioeHre cMecu yacTHI] B KPUBOJIMHEHMHBIX ITOTOKAX

C) pa3geneHuve yacTull 1o opMe MOBEPXHOCTU

D) pa3zenenue 1o 671eCKy U LIBeTY YaCTHI]

E) pa3zeneHve yacTul] B MAarHUTHBIX Y 3JIEKTPUUECKUX TOJISIX

4 K uncny rpaBUTAl[MOHHBIX METO/IOB OTHOCSTCS:
A) mieHHas ceraparjys

B) nHeBMaTUueckasi cenaparusi

C) paguoMeTpuuecKasl cernapalys

D) nusnekTtpruecKkas cenapauys

E) mMarnuTtHas cenapauys

5 I'paBUTAI[MOHHBIE MPOLIECCHI MPOBOJSATCS B C/IEAYIOLIMX Cpefax:




CTpyKTypH
BIM 3/IeMeHT

KOMIIeTEHIINHU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLieHOuHbIe CpejCcTBa

A) rasoBas cpezia

B) kucioTHas cpesia

C) Tsbkenas cpefia

D) anekTponuTHas cpesia
E) menouHas cpega

Bnagetsb

- HAaBBbIKaMH TIPUHSITHS PeLleHnH 1Mo
YCTPAHEHUI0 BO3MOXKHBIX HapyIIeHUH
TIPOU3BO/ICTBEHHBIX MPOLIECCOB;

- HaBbIKAMU Be/IEHUS TIEPBUYHOTO yUeTa
BBLITIOJTHAEMBIX padoT;

- METOJIMKaMHU OTIpe/ie/IeHHs OTIePaTUBHbBIX U
TeKYIIMX M0Ka3aTesiel MpOU3BO/ICTBa;

- HaBbIKaMU 000CHOBAHUSI TIPEIJIOXKEHHH T10
COBEpIIIEHCTBOBAHUIO OPraHU3aliu

[TpuMepHbI TeCT /s OLIeHKU 3HaHUM:

1. Kak Ha3bIBaeTcs /10 MaTepuara, MJI0THOCTb KOTOPOT'O MeHbIIIe TSDKeJIoro,
HO OOJIbIIIe JIETKOTO MUHEpasa pa3/esisieMOi CMeCH Ha OTCaZlouHOM peleTe?
A) mecku
B) mutambi
C) Tsokenas Gppakiys
D) ucKyccTBeHHas TIOCTe/b
E) nerkas dpaxiys

2 B0 CKO/IbKO pa3 KPYITHOCTh 3e€PeH TOoCTesH 00/IbIlie KPYITHOCTH 3epeH
pa3zessieMoi CMecH MpH OTCafiKe?

A) 3-3,5
B) 4-5
C) 0,5-1
D) 1-1,5
E) 2-2,5

3 TlapameTpamu, peryvpyromyUMe paboTy OTCaJOYHON MAIIMHBI, SIBJISTFOTCST:
A) KpYIIHOCTbD siueeK pelilieTa MallluHbI

B) wacrora nynbcanyy Bozbl

C) cKOpOCTb T0/auM MyJ/IbIbl HA OTCAAKY

D) Temniepartypa MysibIibl HOCTYTAOLEN Ha OTCAZKY

E) kpynHOCTh MaTepuasa MocTe/i MallliHbI

4 CKOJIbKO KOHCTPYKIIMM OTCaIOYHBIX MaIlIMH W3BECTHO B HACTOsIIIlee BpeMsi?




CTpyKTypH
I 3/1eMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHOuHBIe Cpe/CTBA
KOMITeTEeHLINU

A) 55
B) 90
C) 30
D) 80
E) 75

5 Haubonee pacnipocTpaHeHHbIe BU/bI OTCA/JOUHBIX MaIlIUH:
A) c NOABWXHBIM peLIeTOM, C UCKYCCTBEHHOU MOCTe/TbI0
B) mopiiHeBbIe, 11eHTPOOEKHbBIE
C) rpaBUTAlLIMOHHEIE, I[eHTPOOEKHBIe
D) nopiiiHeBbIie, OecriopiiiHeBble, AuadparMoBbie

6 Ha CKO/IbKO CJI0eB pacripe/ie/isiFoTCsl 3ePHa T10 TUIOTHOCTH B OTCA/I0UHBIX

MallliHaX C eCTeCTBeHHOM TMOCTe/bI0?
A) 1
B) 5
C) 2
D) 4
E) 3

ITK-19 roTOBHOCTB K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeIleHuUH M0 IKCIITyaTaliOHHOM pa3Be/Ke, A00bIue, iepepaboTKe TBepAbIX
T10J1e3HBIX MCKOTIaeMbIX, CTPOUTE/ILCTBY U KCIUTyaTal[y MO/3eMHBIX 00BHEKTOB

3Hatb - TeopeTHuYecKue OCHOBbI [TpuMepHBbIii epeueHb TeOPeTUUeCKHUX BOIIPOCOB K 9K3aMeHY:
IPaBUTAIIMOHHOTO MeTo/ja 00oTalleHusT; 1. Ponb v 3HaueHHe rpaBUTALIMOHHBIX MPOLIECCOB HAa 000raTUTE/NbHBIX
- COBpeMeHHble TpaBUTALIMOHHbIE dabpukax. Knaccudukaiys rpaBUTalMOHHBIX TIPOLIECCOB.
TIPOLIeCChl 00O0TaIleHNsT TBeP/IbIX M0JIe3HBIX 2. Posb BojbI B 00OTall{eHUH T10J1e3HBIX UCKOTIaeMbIX.
HCKOTaeMbIX B pa3/MyHbIX Cpe/ax; 3. HasHaueHHe rpaBUTALIMOHHBIX TIPOIIECCOB IMPU 0OOTAIleHUH TBEP/bIX
- 06/1acT IpUMeHEeHUsT KaXKJ0T0 13 T10JIe3HBIX UCKOIaeMbIX.
rPaBUTAL[MOHHBIX MPOLIECCOB U MPaKTUKY 4. CpolicTBa MUHepa/bHbIX YaCTHLI, TI0/IBEPralolMXCsi TPABUTALIMOHHOMY
IPaBUTAIIMOHHOTO 00OTaIlleHus pa3/InUHbIX o0oralieHHIo
BU/IOB MUHEPA/IbHOTO ChIPbS; 5. CBoiicTBa cpefi, MPUMeHsIEMbIX B TPaBUTAL[MOHHBIX TpoLieccax.
- OCHOBHOe 000DPYIOBaHHe [Isi KaXKIOTO 6. Buzbl conpotuBaenus cpezibl ABWKYyIIMMcs TernaMm. Kpusasi Petines.




CTpyKTypH
BIM 3/IeMeHT
KOMITeTEeHLINU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLieHOuHbIe CpejCcTBa

rPaBUTALIMOHHOTO TPOL{eCCe, ero YCTPOMCTRBO,
PerynvpoBKY, JOCTOMHCTBA M HEIOCTATKH,
MIpOU3BOAUTE e 000PYAOBaHMS

9.

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

BnvsiHye ¢popMbl 3epeH U TemMriepaTypbl BOAbI Ha KOHEUHYIO CKOPOCTh
najieHusl.

OnpepeneHre KOHEYHOM CKOPOCTHU TafleHus 3epeH KPyImHOCThio MeHee 0,1
MM.

OmnpefienieHre KOHEUHOM CKOPOCTH MNaZleHus 3epeH KPYIHOCTho 2 — 0,1 Mm.
Ormpe/iesieHrie KOHEUHOM CKOPOCTH TaZieHust 3epeH KPYITHOCThIO Oosiee 2 MM
OnpezeneHre KOHEYHOM CKOPOCTHU TafleHusi 3epeH 110 TIepBOMY TapaMeTpy
JIsieHKo.

PaBHomazaro1ue 3epHa U K03 duieHT paBHOMNagaeMocTy. [IpakTuueckoe
nprMeHeHre Ko3(duijeHTa paBHOMNa aeMOCTH.

Onpegenenre Ko3dduiieHTa paBHONaZaeMoCT! AJis 3epeH MeHee 0,1 MM.
Onpenenenve ko3¢ duieHTa paBHOMNA[aéMOCTH 3epeH KPynHOoCThio 2 — 0,1
MM.

Omnpeenienre Ko3¢duiieHTa paBHOMaZaeMOCTH 3epeH bosiee 2 MM.
Onpepenenre Ko3dduiiveHTa paBHONaLaeMOCTH U pa3MepoB
PaBHOMA/AIOIIMX 3epeH 110 BTOPoMY NapameTpy JIsleHKo.

OrnpejiesieHrie KOHEUHOM CKOPOCTH IafleHus 3epeH B YHUBepCcanabHOU (opMe.
CrecHeHHOe ZIBWKeHHe TeJl. ['UroTe3bl ¥ KOHeYHasi CKOPOCTh MaJieHUsl TeJl.
@dpakLIMOHHBIN aHaMu3. MeTo/vKa BBITIOIHEHHUS ¥ TTOPSIIOK 00paboTKu
pe3ysbTaTtoB. CriocoObl OIIeHKHU CTerleHH 060raTUMOCTH yTJIei.
CeIMeHTALIMOHHBIN aHaJIu3.

YmMmeTb

- pa3pabatbIBaTh MPOEKTHBIE
WHHOBALIMOHHBIE PeLleHus 10 repepaboTke
TBep/bIX TI0JIe3HbIX UCKOTIAEMbIX, BKJTFOUAsT
MPOEKTHBIE PeIleHHUs TI0 TPaBUTALIMOHHOMY
000TaIleHHUIO T10JIe3HBIX UCKOTAEMbIX;

- BEIOMpaTh ¥ PacCUMTHIBATh
TEXHOJIOTUYECKHEe CXeMbl FTPaBUTALIMOHHOTO
oboratieHus

- PACCUMTHIBATH CKOPOCTH JIBW)KEHUSI TeJl B

[IpumepHBbIii TepeueHb TeM KypCOBOI'O MPOEKTa.
Pa3paboTaTh NMPOEKT rpaBUTAlJMOHHO-MarHUTHOTO 0OoTaIeHus py/,
yKa3aHHbIX HWXe:

d

Ne

BapuaHT | HanmeHoBaHMe py/bI , L0715,

[TpoussBoauTesnbHOCTL | MaccoBast

TBIC. T/TO[I %




CTpyKTypH
BIM 3/IeMeHT

KOMIIeTEHIINHU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLieHOuHbIe CpejCcTBa

cpefiax;
- oTIpeiesisiTh 1]e/1ecoo0pasHOCTb
WCIT0/Ib30BaHKs Pa3/IMUHBIX TPaBUTALJMOHHBIX
TMIPOLIECCOB /17151 KOHKPETHBIX YC/I0BUM;
- aHanM3UpoBaTh 3(hPeKTHBHOCTL PabOThI
anraparoB U MPOL[eCCOB

MarnetuToBas pyga
MarueturtoBas pyzaa
MarnetuToBas pyga
MarueturtoBas pyza
MarnetuTtoBas pyga
MarueturtoBas pyzaa
MarnetuTtoBas pysa
MarueturtoBas pyza
9 MarneTtuToBas pyza
10 MarueturoBas pyzaa
11 MarseTuroMapTUTOBAas

12 | pysa
13 MarseTuroMapTUTOBAas

14 | pyga
15 MarsetTuroMapTUTOBAas

16 | pysa
17 MarseTuroMapTUTOBAas

18 | pyna
19 MarseTuroMapTUTOBAas

20 | pyna
MarHeTuTOBBIE
KBapLUTHI
MarHeTuTOBLIE
KBapLUTHI
MarHeTuTOBLIE
KBapLUTHI
MarHeTuTOBLIE
KBapLUTHI
MarHeTuTOBLIE
KBapIUTHI

N UT R, WN -

4500
3000
7000
6000
2500
6500
10000
9000
8000
7000
6000
5000
4000
4500
5500
11000
10000
9000
8000
7000

33
35
34
31
32
36
30
31
34
33
36
37
34
33
35
37
36
34
35
38




CTpyKTypH
BIM 3/IeMeHT

KOMIIeTEHIINHU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLieHOuHbIe CpejCcTBa

Biagets

- HaBbIKaMU pPa3pabOTKH MPOEKTHBIX
VMHHOBAI[MOHHBIX PeIleHUH 110 repepaboTke
TBep/bIX I10JIe3HBIX UCKOTIaeMbIX, BK/IHOUast
rpaBUTALIMOHHOE O0OoTalleHue;

- OCHOBHBIMHU METOUKaMH
9KCTIePUMEHTa/IbHOTO OTIpe/ie/IeHus TTapaMeTpPOB
pa3/IMYHbIX TPAaBUTAL[MOHHBIX MPOL[ECCOB U
rapamMepToB 000pYyI0BaHUS ISt
rpaBUTALIMOHHBIX MPOLIECCOB, HaBbIKAMHU
00pabOTKHM TIOTyYeHHBIX 3KCITePUMEHTATBHBIX
JAHHBIX

- OCHOBHBIMHU METO/ITUKaMH pa3paboTKu
TPOEKTHBIX pellleHU OTeneHui
rPaBUTALIMOHHOTO OOOoTallleHrsT Ha
oboraruTenbHBIX (habprKax

HpI/IMeprIe MpakKTU4YeCKUe 3aldHUA K 3K3dME€HAlJHOHHOMY 6I/IJIETy2

1.

Ornpepenuts 1o metony JIdieHko I1.B. KOoHeYHyr0 CKOpOCTh INajeHus
3epHa 11apoobpa3Hoii GopMbI B BoJie JUAMeTPOM 3 MM U TJIOTHOCTBIO
2600 kr/m> .

Ornpepenuts 110 Metoay JIswmeHnko I1.B. pasmepsl paBHOIAZArOLUX
3epeH ¢ moTHocTsiMU 1800 1 2600 Kr/m® 1 Ko3pdurpeHT
paBHOIIa/laeMOCTH, €C/IM KOHeYHasi CKOPOCThb UX MaZleHUsl COCTaBIIsieT
0,3 m/c.

Ornpe/ie/IMTh KOJIMUECTBO YTSKEeIUTeIs TVIOTHOCTBIO 4500 Kr/m?,
HeoOXoIMMoe ZIJIsi IPUTOTOBJIEHHS 3 M CyCIeH3UH TUI0THOCTEI0 2000
Kr/M°,

Ornpepenuts 1o metoay JIswmenko I1.B. pasmeps! paBHONaZAOLUX
3epeH ¢ rioTHocTsiMM 1800 1 2600 Kr/m? 1 Ko3hduieHT
paBHOIIaJ,aeMOCTH, eC/IM KOHeuHasl CKOPOCTh UX Ma/leHUsl COCTaB/IsIeT
0,3 m/c.

ITo KpyBBIM 060TaTUMOCTH OTIpe/|e/IUTh TeOpPeTUUYeCKHe ToKa3aTenu
o6orateHus (Ye.r, Ynn, Yxss Anen ¥ TVIOTHOCTH pasziesieHust), eCiu
30/IbHOCTb KOHLeHTpata 8 %, a mopoas! 60 %.

OnpezenuTb KOHEUHYIO CKOPOCTb CBOOO/IHOTO TIa/leHUsl 3epHa KBapLia
JiamMeTpoM 5 MM B BOJie.

OnpezfenuTb CKOPOCTb CBOOOJHOTO MaJieHUsl yTOJIbHOTO 3epHa
KPYIHOCTBI0 0,1 MM, TIaZIafoIIero B BO3AyXe IIOTHOCTHIO 1,21 Kr/m>,
[lnoTHOCTE yriis ipuHaATh 1400 Kr/M?, BsAskocTsb Bosgyxa 0,02:107 IMa-c.
OmnpefemuTh CKOPOCTb CBOOOZHOTO Ta/|eHNs 3epHa MarHeTHTa
KPYITHOCTBIO 1 MM IIpU aJIeHUH B BOJie.

[1CK-6.4 crioco6HOCTb pa3pabaThiBaTh U PeasM30BLIBATh MPOEKTHI TIPOM3BO/CTBA TIPH ITepepaboTKe MUHEPAIbHOTO M TeXHOTeHHOTO ChIPhS Ha
OCHOBe COBpPeMEeHHOM MeTO/I0/IOTMU TTPOeKTUPOBAHKSI, PAaCCUMTHIBATh IPOM3BOIUTE/ILHOCTD U OTIpeZie/isiTh NapaMeTpbl 060py10BaHUsl 000raTUTeNbHBIX
¢dabpuk, popMUpOBaTH reHepasbHBIN T/IaH ¥ KOMIIOHOBOUHBIE pellleHusi 060raTuTe/TbHbIX (habprK

3HaThb

- COBpeMeHHbIe TTPOEKTHI 0 TiepepaboTke
MHHEDaJbHOTO ¥ TEXHOT€HHOTO ChIPbsI U

[TprMepHBIii TIepeyeHb TeOPeTUUeCKHX BOIPOCOB K K3aMeHY:

1. FI/IAPBBJ’H/I‘JECK&H KJ'IaCCI/I(bI/IKaL[I/ISII Ha3Hd4YeHMe Oriepaliii Ha
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MEeTOO0JIOTUIO UX TIPOEKTHUPOBAHUA;
- TEXHOJIOTUYECKHE CXeMbBI 1 OPraHMW3dluI0
TMMPON3BOACTBA HA 'PABUTALJMOHHBIX (:1)86pI/IKaX;

oborarurenbHBIX (habprkax. ['uapaBIMueckast KacCU(PUKaLYs B

BOCXOZSIIeM, TOPU30HTATbHOM, KOMOMHUPOBAHHOM TOTOKAX.

OTcaaka: MpUHLIMIT pa3zesieHusi, 061acTy npumMeHeHus1. LIUK/IbI OTCaAKMU.

Crioco6bl pasrpy3Ku TsoKesion Gpakivy U3 0TCaZ0UHBIX MALIHH.

@aKTOpbI, BAUAOLLME Ha IIPOLIeCC OTCaKU.

OoboraiieHre B TSDKeIbIX Cpefax: MPUHLUI pa3zesieHus, 006/1acTu

NpUMEeHEeHHs], JOCTOUHCTBA U HeJOCTAaTKHU.

CBOMCTBa yTsDKeNInUTelel U TsSDKeJIbIX CycrieH3ui. IIpurorosnenve u

pereHepanysi CyCrieH3Uuu.

7. TIpombIBKa: Ha3HaUeHHe oreparuy, 06/acTy mpuMeHeHus. [IpOMBIBUCTOCTD
PYZ, U [1eCKOB.

8. OoborarjeHyre B MOTOKA BO/bI, TEKYII|EM T10 HAKJIOHHOM TJIOCKOCTH.
TeopeTuyeckrie OCHOBBI IIepeMeILeHHsT YaCTUL] B 6e3HarTOpHOM
c/1aD0HaK/IOHHOM TIOTOKE BOJbI.

9. O6borareHye Ha 1UTI03ax: 00IIMe cBeAeHus], 00/1aCcTh TIPUMEHeHHs],
JJOCTOMHCTBA U HeZJOCTaTKH.

10. MexaHu3M pasziesieHus1 4YacTrL] Ha KOHLIEHTPALMOHHBIX CTO/aX.

11. OborareHre Ha BUHTOBBIX CerapaTopax: MPUHLIMM pa3zieneHus, 06/1acTu
NpUMEeHEeHHs], JOCTOMHCTBA U HeIOCTaTKHU.

12. Oboraienvie B CTPyHHBIX arraparax.

13. O6oraiieHue B 1eHTPOOEXKHBIX arraparax: o0Ive cBeieHus:, 06/1acTH
TIpUMeHeHne

14. TTHeBMaTHuecKoe oboraiijeHye: o01Ive cBeJjeHus1, 00/1acTh IPUMeHeHWs],
JIOCTOMHCTBA U HeZlocTaTKu. OCOOeHHOCTY THEBMATHYeCKOro 00oralieHusl.

W

o

YmMmetn

- pa3pabaTbIBaTh U pear30BbIBaTh
TIPOEKTHI TIPOU3BO/ICTBA T10 TlepepaboTKe
MHHepa/IbHOT'0 ¥ TEXHOT@HHOT'O ChIPbsSi HA OCHOBE
COBPEMEHHOU MeTO/I0/I0TUU TTPOEeKTUPOBaHMUS;

- paCCUMTBLIBATh MTPOU3BOIUTEBHOCTh U
OTIpe/Ie/IATh TTapaMeTPbl 000PYIOBaHUS JI7IsI BCEX

3ajaHue:

PacueT TeXHOIOTUYECKUX CXeM 000raTUTeIbHbIX (habpUK /17151 oboraIteHus
XPOMOBBIX DY/,

PacueT TeXHOJIOTUYECKUX CXeM 00oraTUTeIbHbIX (habpUK /17151 oboraIteHus
YIS
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KOMITeTeHLIUU
TPaBUTAIIMOHHBIX MPOIIECCOB 00OTaIeHUS]
Bnapets - IPUHLMNIaMU (hOPMUPOBaHUS [TpuMepHbIe IpakKTUYeCKYe 3a/jaHusl K 9K3aMeHalMOHHOMY OueTy:
reHepajbHOTO TlaHa oboraTuTenbHbIX (HabpHK; PaccuuTaTh pasmep MakCUMaJbHbIX 3€pPeH B3BeCH, YXOJSALMX B C/IUB

- KOMIIOHOBOYHBIMU pelleHUsIMU OTCTOMHUKaA, eC/IM UX TMpaBanudecKasi KpynmHocTs 1,1 Mm/c, a mI0THOCT 3
rpPaBUTALIMOHHBIX OTZe/eHUH 000raTUTeIbHBIX r/cem?,
¢babpuk; PaccunTaTth THApaBINUECKYIO KPYITHOCTh 3epeH B3BeCH B yCIOBUSIX CBOOOIHOTO

- MeTOJMKaMH pacueTa OCaKJieH!s B BOJie, €C/IM SKBUBAJIEHTHBIN JUaMeTp ocaKJaroimxcs yactuyy 10
NPOX3BOJUTE/ILHOCTU OTZle/IeHUI FPaBUTaLUY; MKM, a TJIOTHOCTb YacTui] 3,4 r/cm®.

- METO/JIMIKU OIlpe/iesieHrst [lapaMeTpoB PaccunTtaTh KPYIHOCTh MAaKCUMaJIbHBIX YaCTHL], YXOJAIIUX B C/IUB OTCTOMHUKA,
000pyi0BaHus [/ TPABUTALIMOHHOTO eI UX ru/ipaBauyeckast KpynHocts 0,8 MM/C, a INIOTHOCTB OCaXAAr0IIUXCS
oboraiijeHHst Ha oboraTuTe/bHbIX (pabprKax; vacrury 3,5 T/M>.

- OCHOBaMHM COBPEeMeHHBIX MeTO/I0B OmnpefienmTh MacCy MarHeTUTOBOTO YTSDKeJIUTesIs 11 IPUroTosieHus 1 m3
MPOEKTUPOBAHUS OT/e/IEHUI IPaBUTALIMOHHOTO CYCIeH3UM TJIOTHOCTBLIO 1400 Kr/m?, eciim nioTHOCTL MarHetuTa 4500 Kr/m?>,
oborarreHust oboraTuTenbHBIX GadpUK Oripe/ie/UTh KOJIMUECTBO YTSKETUTE ISt U BOABI [/ist IPUroToB/eHust 100 m

(beppOCUIULIMEBOI CYCIIeH3MH TIOTHOCTELIO 2700 Kr/M® 1IpH TJI0THOCTH
yrspkestesst 6300 Kr/m®>,
OnpezfenuTb CKOJILKO MarHeTUTa HY>KHO J00aBUTb B CYCIIEH3UIO C TJIOTHOCTHIO
1400 xr/m*, uTOOBI JOBECTH €e TIOTHOCTh 40 1480 Kr/M°, eciv maoTHOCTh
yrsokemress 4700 Kr/m®>,
Ornpe/ie/IMTh BA3KOCTh CYCIIEH3UM, eCJTH ee TIOTHOCThL 1480 Kr/M?, a mIoTHOCTh
yrspkemmresst 5000 Kr/m?,

[ICK-6.5 roTOBHOCTb NPUMEHSTH COBPEMEHHbIE UH(POPMAaLIMOHHbIE TEXHOJIOTUH, aBTOMaTU3UPOBaHHbIe CUCTEMbI ITPOEKTHPOBAHUS

000TraTUTE/ILHBIX MPOW3BOZICTB

3HaTL

- COBpeM€EeHHbIe I/IH(I)OpMaLII/IOHHbIe
TeXHOJIOTMH, dBTOMaTHU3MPOBAHHbIE CUCTEMBI
IMPOEKTUPOBAHUA oboraTuTe/bHbIX IMMPpON3BOACTB

[IpumepHBbIii TepeueHb TEOPETUUECKHX BOIIPOCOB K 9K3aMeHY:
1. KoHCTpyKIWS U IPUHIIAIT PA0OTHI MEXaHUUECKOTO (CTIMPabHOTO)
K/1accugukartopa. PerynipoBka cnvpanbHbIX K1acCH(HUKaTOPOB.
2. KoHCTpyKuust ¥ MPUHLIUIT paboThl TUAPOLMKIoHA. OCHOBHBIE ITapAMeTPhI,
BIUSIIOLL[ME HAa PabOTy T'U/POLIMK/IOHOB.
3. KoHCTpyKIMU ¥ TPUHIUI pab0Thl KOHYCHOTO ¥ MHOTOKaMepHOT0
T'U/IpaBIMueCcKuX KiaccudrkaropoB. O6acTy MpUMeHeHus1, JOCTOMHCTBA U
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10.

11.

12.

13.

14.
15.

16.

HeJJ0CTaTKU.

[uadparmMoBbie 0TCalouHble MAIIMHbI: PUHLMI PaboThl, 06/1aCTh
nipuMeHeHUst. CxeMbl [ua(parMoOBBIX OTCAI0UHBIX MAIIHH.

BecriopiiHeBbie 0TCal0uHble MAIIMHbI: IPUHLAIT PabOThI, IPEUMYILeCTBa,
ob6siacTh prMeHeHusi. CxeMbl OeCIOPIIHEBBIX OTCAaZ0UYHBIX MAILIUH.
KOHCTPYKUWY U IPUHLIUIT PabOThI KOJIECHBIX CErlapaTopoB AJIsi 000TalleH st
B BOJHBIX cycrieH3usx. O6/1acTy MpUuMeHeHus, IOCTOMHCTBA U HeJOCTaTKHU.
KOHCTPYKLWY U TPUHLIUI PaboOThI KOHYCHBIX CErlapaTopoB AJis 00orareHuns
TI0JIe3HBIX UCKOTAaeMbIX B BOAHBIX CycrieH3usx. O01acTy MpUMeHeHws,
JOCTOMHCTBA U HeZOCTATKH.

KOHCTpPYKLMM 1 PUHLUIT PaboThl bapabaHHBIX CernapaTopoB Jist
oborartieHust B BOAHbIX cycrieH3usx. O6/acTy npyuMeHeHus, JOCTOMHCTBA U
He/[0CTaTKU

KOHCTPYKLUUS ¥ PUHIUT PabOThI TPEXTIPOAYKTOBOTO TSXKEJIOCPeJHOTO
rufiporykiaoHa. O61acTb IpUMeHeHusl.

KoHCTpyKLUus ¥ IpUHLMT PaboThl KOHL|eHTPALMOHHOTO cTosia. Obactu
TIPUMeHEeHUs1, JOCTOMHCTBA U HeJoCTaTKU. PaKTOphI, BIUSIONMe Ha paboTy
CTOJIOB.

KOHCTPYKLMM ¥ TIPUHLIUIT PabOThI TIO/IBXKHBIX 1IUTH030B. Ob61acTH
NIpUMeHeHMs], JOCTOMHCTBA U HeJJOCTAaTKH.

KOHCTPYKLMY Y TIPUHLIUIT Pa0bOTHI IITF030B C OPOUTAIBHBIM ABWKEHHEM JIeK
(«baptne3 Mo3nu» u «baptie3 Kpoccbent»). Obmactu nprMeHeHus],
JOCTOMHCTBA U HEJOCTAaTKH

KoHcTpyKuUusi ¥ pUHLMT paboThl BUHTOBOTO cernapartopa. Obmactu
nipuMeHeHUs1. PaKTOPLI, BIUSIOIIYE Ha MPOL[ECC BAHTOBOM Ceraparyy.
CrpyliHble cemapaTopsl /st 00oraijeHus Moie3HbIX UCKOTIaeMbIX.
KOHCTPYKLMM 1 TIPUHLUIT PabOThI CTPYHHOTO KOHLIEHTPAaTOPa U KOHYCHOTO
cerapaTtopa. O6s1acTu MprMeHeHus, IOCTOMHCTBA U HEIOCTaTKH.
KOHCTPYKLMM ¥ IPUHLUIT PaboThl OyTapel 1 cKpyObepa. Ob6sactu
TIpYMeHeHMs], IOCTOMHCTBA U HeJOCTATKH.
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KOMIIeTeHLUU
17. KOHCTPYKIMK ¥ TIPUHLIUTT paboThI KOPBITHOM MOWKHY M OallleHHON MOMKH.
Ob6nacTu mpUMeHeHus1, JOCTOMHCTBA U HeJJOCTATKH.
18. O6orartenve B 6e3HaOPHBIX 1[eHTPOOEKHBIX KOHLIEHTPATOPAaX.
KoHcTpyKLuM anrmaparos, 006/1acTé MpUMeHeHus, IOCTOMHCTBA U
He/I0CTaTKU.
19. KoHCTpyKIMK ¥ IPUHLMI paboThl THEBMAaTUYeCKUX cernapaTtopoB. Obactu
NpUMeHeHus1, JOCTOMHCTBA U HeZIOCTATKU.
20. KoHCTpyKUMs ¥ IPUHLMT paboThl THEBMAaTUYeCKOW OTCA/[0YHOM MAIlIHBI.
O6macTv IpUMeHeHus1, JOCTOMHCTBA U HeJJOCTAaTKH.
21. OboraiieHye B a3pOCyCIeH3UsIX.
YMeTb - IPUMEHSITh UH(OPMaIIMOHHbIE
TeXHOJIOTMU Y aBTOMaTU3UPOBaHHbIE CUCTEMbI 3ajaHue:
TIpY TIPOEKTUPOBAHKST 000raTUTE/IbHBIX PacueT TexHOMOrMYeCKUX cxeM oboratuTenbHbIX (habpuK AJisi oboraijeH s
MIPOM3BO/ICTB U, B YaCTHOCTH, NIPU pacyeTte OJIOBSIHHBIX PY[I.
KaueCTBeHHO-KOJINUeCTBEHHBIX TI0Ka3aTesei PacueT TexHOMOrMYeCKUX cxem oboratutenbHbIX (HabpuK st
IPaBUTALIMOHHOTO 00OTaIIeHHs U TIPH 30/10TOCOZIeprKalLliX Py,
MPOEKTUPOBAHMY OT/e/IeHUi TPaBUTaL[UM Ha
oboratuTe/bHbIX (habpHKax
Bnagetsb - METOJ,AaMU ¥ MeTO/JMKaMH COBPeMEeHHbIX [TpuMepHbIe IpaKTUYeCKHe 3a/laHusI K 9K3aMeHallMOHHOMY OuseTy

MH(OPMaLMOHHBIX TeXHOJIOTUU U
aBTOMaTU3UPOBAHHBIX CUCTEM ITPOEKTUPOBAHUS
oboraTuTe/IbHbIX TIPOU3BO/ICTB

1. PaccuurtaTrh IpOM3BOJUTELHOCTD CIIMPA/ILHOTO KaccruduKaTopa st
C/IeIyOLIMX UCXOAHBIX JaHHBIX: UaMeTp CIUpPaIv 2 M, KOJIMYeCTBO
crivpasied 2, yroJ Hak/ioHa [iHUIIA Kiaccudukaropa 16°, yactora
BpaueHus crpany 20 MUH ', MaccoBast o/ B CJIMBE K/lacca KPYIHOCTH
munyc 0,071 MM 65%, myIOTHOCTH KnaccuduLypyemoro matepuana 3500
Kr/M°, TpeGyemMoe pazxikenue ciiBa 2,0.

2. PaccuuTaTh miiowab 3epKasa MmyJiblibl B OAHOCITHUPaIbHOM
K/accuduKarope ¢ AMaMeTpoM CIUpamu 2 M.

3. PaccuuTath Npou3BOAUTENBHOCTh THPOLMKIOHA U KOJIMYECTBO
TH/IPOLMKI/IOHOB C yTJIoM KOHycHOCTH 20°, obecrieunBarmux 06 eMHY0
NpoM3BOAUTENLHOCTL 900 M?/4 M HOMUHA/ILHYIO KPYITHOCTE C/11Ba 50
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MKM. [laBjieHue MyJbIbl HAa BXOZe B rujpouukiioH 0,1 Mlla.

4. PaccuurtaTh NPOM3BOAUTENBHOCTD AXadparMoBOil OTCaJOYHON MallIUHbI
c paboueii MIoIa/ibio perera 2 M* fiyisi 000TalleH s 30JI0TOCO/eprKalLeit
POCCBIITHOM PYABL.

5. PaccuutaTh NpoM3BOAUTE/ILHOCTE KOJIECHOT'O CYCIIEH3MOHHOIO
cerapaTopa C IIMPUHOW BaHHBI 2 M IPU 000TallleHuH yTJisi KPYTTHOCTBIO -
25+6 MM NPy MacCoOBOM Jl0J1e JIerKoM yrojibHou (ppakumy 60% rnpu
IUIOTHOCTH CycrieH3un 1500 Kkr/m>,

6. PaccuuTaTb IIPOU3BOAUTE/ILHOCTL OJHOSPYCHOI'O KOHLIEHTPALJMOHHOI'O
CTOJIa C TUIOLIAZIBIO IeKU 7,5 M” JI/Is1 CIIeIyFOIIUX UCXO/HBIX JaHHbBIX:
KpPYIHOCTb 3epeH 0,8 MM, MIOTHOCTb Pybl 3,2 T/M?, TJIOTHOCTh
10J1e3HOro MuHepasa 12,0 /M, I0THOCTh Nopoibl 2,7 T/M3.




0) ITopsajok NpoBeieHNs MPOMEXKXYTOUHONM aTTeCTallMH, MOKa3aTe/ Il U KPUTEPUH
OLleHHBaHMSI:

[TpomeskyTOuHasi aTTecTalus 1o AUCHUIUTNHE «['paBUTAIIMOHHBIN MeTO/] 00oTallieH s
BK/TFOUYaeT TeopeTHuUeCcKre BOIPOCHI, MO3BOJISIFOIIME OLIeHUTh YPOBEHb YCBOEHUSI
00yuaroIUMUCS 3HaHUH, U TIPAaKTUUeCKHe 3a/IaHusl, BBISB/ISIOIIHE CTeTleHb C(hOPMUPOBAHHOCTH
yMeHUH U BafieHu, MpOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH 10 IaHHOW TUCLIUTIIMHE TIPOBOJUTCSI B YCTHOM (hopMe M0 3K3aMeHalMOHHbIM
OusteTam, Ka>Kblid M3 KOTOPBIX BK/TFOUAeT 2 TeOPeTUUeCKHX BOIIPOCA U OJHO TTPAKTHUeCKOe
3a/laHue.

IToka3arTe/nu U KPUTepPUH OLIeHMBAHUA YK3aMeHa:

— Ha OIIeHKY «OT/IHYHO» (5 6a/lyIoB) — 00yUaroIIHMiiCs JEMOHCTPUPYET BBICOKHM YPOBEHb
copMHUPOBaHHOCTH KOMITETEHIINI, BCECTOPOHHEe, CCTeMaTHUeCcKoe U T/Ty0OKoe 3HaHHe
yueOHOTr0o MaTepuasa, CBOOOJHO BHITIOJHSET MPaKTHUeCKHe 3aZlaHust, CBOOOZHO OIepupyeT
3HaHUSIMH, YMEHHUSIMU, TIPUMEHsIeT UX B CUTYaLIMsIX TIOBBIIIIEHHOMN C/I0KHOCTHU.

— Ha OIIeHKY «X0poIuo» (4 6asa) — 00yUarouiics [eMOHCTPUPYET CPeHUN YPOBEHb
chOpMHPOBAHHOCTU KOMITETEHIIWI: OCHOBHbIE 3HAHUS, YMEHHSI OCBOEHBI, HO JIOTYCKalOTCS
He3HauuTe/IbHbIe OIIMOKH, HeTOUHOCTH, 3aTPYAHEHUS TIPH aHA/IUTUUECKUX OTepariusx,
repeHoce 3HaHUM U yMeHUM Ha HOBble, HeCTaH/JApPTHbIE CUTYaLIUH.

— Ha OIIeHKY «y/I0B/IeTBOPUTE/IbHO» (3 Oassia) — 00yuarouiics JeMOHCTPUPYET
TOPOTOBBINM ypoBeHb C(hOPMHUPOBAHHOCTU KOMITETEHI[UI: B X0/l KOHTPOJIbHBIX MEePOTIPUSITUI
JIOTTyCKAITCs OLTMOKHU, TIPOSIBJISIETCSI OTCYTCTBHE OTAebHBIX 3HAaHUM, YMEeHUH, HaBbIKOB,
00yuUaroIIUIACS UCTIBIThIBAET 3HAUUTE/IBHBIE 3aTPY/[HEHUS TIPU OTIEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMU TIPU X TlePeHOCe Ha HOBbIe CUTYaLIWH.

— Ha OIIEHKY «Hey/I0BJIETBOPHUTE/IbHO» (2 6ana) — 00yyJaromuiics JeMOHCTPUPYeT 3HaHUS
He 6omee 20% TeopeTHUECKOT0 MaTepuasa, JOMyCKaeT CYI[eCTBeHHbIe OLTHOKH, He MOXKET
M0Ka3aTh MHTeJIJIeKTya/ibHble HaBbIKU PellleHUs POCThIX 3a/au.

— Ha OIIeHKY «Hey/0B/IeTBOPHUTE/IbHO» (1 6a/ut) — 00yyJaromuiicss He MOKeT IT0Ka3aThb
3HAHWS Ha YPOBHE BOCIIPOM3BeZIeHUsI U 00bsICHeHUsT MH(POPMALIMH, He MOXKET T10Ka3aTh
WHTe/UIeKTYya/IbHble HaBbIKU pellieHusl MPOCThIX 3a/jau.
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