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IlnanupyemMblie pe3yabTaThl 0CBOCHUSA NMPOrpaMMBbl (CopepKkaHue U KOAbI KOMIIETEHIUii):
OIIK-5

CriocobeH NMPUMEHSATh METObl aHallM3a, 3HAaHUS 3aKOHOMEP-HOCTEH MOBENCHMS, YNpPaBICHHUS
CBOMCTBaMM TOpPHBIX MOPOJ W COCTOSTHUEM MacCHBa B Ipo-lieccax O0O0blUM U mepepaboTKu
MOJIC3HBIX UCKOIMACMBIX, a TAKKC TP CTPOUTCIILCTBC U SKCILNTya-Tallu MMOA3CMHBIX O6’b€KTOB;

OIIK-5.5

~npumeHnsien OCHOB8Hble HOpMamueHvle ()OKyMeHWlbl 6 npoyeccax 000bluU U nepepa60m7<u NOJIE3HbIX
ucKkonaembslx, a maxKoaice npu cmpoumelbCmee U IKCniyamayuu COpHblx 061)87('11106,'

OIlK-14
CrocobeH pa3pabaTbiBaTh IMPO-€KTHHIE WHHOBAIIMOHHBIC peIle-HUS M0 SKCIUTyaTallnOHHOU

pasBelike, A00bIUE, epepaboTKe TBEPABIX MOJIE3HBIX MCKOMAe-MbIX, CTPOUTENBCTBY M JKCILIya-

TaIlU¥ OA3EMHBIX OOBEKTOB;
Ofl1K-14.1

~ocyuiecmesem cpamMonHoe UCNOIb306AHUE COBPDEMERHbLX mexnoo2utl 0is c60pa qubop-Mauuu,
06]96160}’)’”('14 u unmepnpemayuu noJ1y4YeHHbIX IKCNEePUMERMAIbHbIX aaHHle,'

OIlIK-14.4

-ocyujecmensaem CUCMeMHbll No0X00, NO38OAAIOWUL PACKPLIMb MHO2000pa3ue NPoAsieHUll U3)-1aemMo20

obvexma;

OIIK-16
-CIIOCOOCH TIPUMEHATh HABBIKM Pa3pabOTKH CHUCTEM 10 OOECHEYCHHUIO JKOJIOTHYECKON |

IPOMBIIIJICHHON 0€30MacCHOCTH NPH MPOM3BOJCTBE PabOT MO 3KCITyaTallMOHHOW pa3BejKe,
no0bue U mepepadoTKe TBEPABIX IOJE3HBIX HCKOIMAEMBIX, CTPOUTENBCTBY W OIKCILTyaTalluu

[MOA3EMHBIX 00BEKTOB
OI1K-16.1

-000CHOBbIBAC NPUMEHEHUE CUCTEM Pa3padomKu npu npou3eo0cmee pabom no SKCHIya-mayuoHHOU
0obbiue u nepepabomke meepobvlx NOJE3HbIX UCKONAEMbIX, CHPOUMENbCBY U IKC-IIYAMayuy N003eMHbIX

00bexmos c yuemom 9KONIO2UYECKOU U npOMle]ZeHHOIZ 683071(1CHOC1’I1M;

OI1K-18
Cnoco0eH y4acTBOBATh B UCCIIEIOBAaHUSAX 0OBEKTOB MPO-PECCHOHATBHON ASITENLHOCTU U UX

CTPYKTYPHBIX 3JICMCHTOB.

OI1K-18.3

-ocyujecmensient cpamMonHoe UCNONb3068AHUE COBPEMEHHBIX mexHono2utl 0Jis



IHacnopT )oHIa OLIEHOYHBIX CPEICTB
o gucHumuinae «OooramieHne Noae3HbIX HCKOMAEMBIX»

KonTponupyembiepazaen
Bl (TeMBI)

Kon
KOHTPOIIUPY-
eMoi
KOMIICTCHIIUN
(nnm ee gacTH)

TpeboBaHHs K yPOBHIO
YCBOEHMS KOMIIETEHLIUH

Haumenosanue
OLIEHOYHOTO
cpeacTBa

COIJIACHO Y4eOHOMY

TUTaHY

[ToaroroBurenbHbIE
MIPOLIECCHI.

[porecchr oborareHusl.
BcnomorarenbsHble po-
LIECCHI.

OIIK-5

OIIK-14
OIIK-16
OIIK-18

Jlonowcen 3namo.

-3HaTh BO3MOXHBIC PAI[HOHAIE-
Hble CHOCOOBI  TEepepabOTKH
TBEPIBIX  TOJE3HBIX HCKOIa-
EMBIX.

Jonowcen ymems:

— yYMETh OMpEeNeNiTh U OICHU-
BaTh Pe3y/IbTaThl 00OTANICHHUS:

— AMETh 00IIUe TpPeCTaBICHUSI
0 KOHCTPYKIHMHM  ammnaparos,
HCIIOJIB3YEMBIX B PAa3JIMYHBIX
mpoleccax U omnepaunusax odora-
IICHUS.

- co3maBaTh CXeMbl oboraiie-
HUSL.

Jonoicen erademo:

-TOPHOH ®  00OTaTUTEIBHOMN
TEPMHUHOJIOTHEH; HaBBIKAMU CO-
CTaBJCHUS W  OTJIQKUBAHHS
nmporpamMM 00pabOTKHM TaHHBIX
Ha KOMIIBIOTEpE, HCIOIbh30Ba-
HUsl 0aspl JAHHBIX TS HAKOII-
JIEHWS W TepepaObOTKH TPOU3-
BOJICTBEHHOW WM HAyYHO-TEXHU-
4eckoil nHpopMaluuu B 001acTH
00OTaIIeHus MOJIE3HBIX UCKOTIA-
EMBIX;

-aHajM3a  TEXHUKO-IKOHOMH-
YECKUX TIOKazareleil paboThl
oborarurensHOil  (pabpuku U
pa3pabOTKH MEPOTPHUITHHA TSI
YIIYYIIEHUSI TUX TTOKa3aTelel.

T1P
3amura [1P

Konrtponbnas pabora

DK3aMeH.

[ToaroroButenbHbICONIEP
amun

OIIK-5

OIIK-14
OIIK-16
OIIK-18

[Honocen 3namo:

-IIoKa3aTesIu 00OorallecHHMS;
-BUIBl U 000pYyJOBaHUE TPOXO-
YCHUS;

-BUIbI U 00OpyIOBaHHE IPOO-
JICHUS ¥ U3MeJIbYEHNS;

- METOAMKY CUTOBOT'O aHAJIN3a;

- BUBI 1 000pPYZOBaHHE KIIaCCH-
¢ukanun [1H;

- XapaxkTep MafeHus Tel B KHJ-
KOH 1 ra3000pa3Hol cpenax;
-METOAUKH 10 PyliHonbacy u
JIsamenko.

Lonoicen ymemu:

- IPOBOJIUTH CUTOBBIN aHAIIN3;
-OTIPE/ICISITh Pa3Mephl CUT TPoO-
XOTOB:

- ONpeNeNATh MPOU3BOIUTEIb-

I1P
3amrura [1P

Konrponbnas pabora

OK3aMeH.




HOCTh 00OPYJOBaHMS TMOATOTO-
BUTEJIBHBIX ITPOIECCOB;
-OTIPE/ICTSATh  IUPKYIUPYIONLYIO
Harpy3Ky;

- YMEThb CTPOMTH CTaIHalIbHBIC
cxeMbl uzmenbueHus [1N.
Ionoicen erademo:

METOJUKON IOATOTOBUTEIBHEIX
oreparuii 00OraIleHUs I0JIe3-
HBIX HCKOITAEMBIX.

[porneccst u 060pya0Ba-
HHEe o0oraIeHus moiae3-
HBIX UCKOIIAEMBIX.

OIIK-5

OIIK-14
OIIK-16
OIIK-18

[Honocen 3namo:

-METOIUKY (hpakIMOHHOTO
aHamm3a;

- TpoIecChl U 00OpYyIOBaHUE
TPaBUTAIMOHHOTO,  (IoTaruu-
OHHOTO, B TSDKENBIX Cpelax, B
MOTOKE BOABI MPOLIECCOB 0OOTa-
IICHUS.

Jonocen ymems:

- omnpenenarts 3¢pGPEeKTUBHOCTH
MPOIIECCOB O0OTAIICHHUS;

- ONPENeNATh POU3BOIUTENb-
HOCTB TPOIECCOB 00OTAIICHMS;

- pacCYMTBIBATh, CTPOWUTH WU
aHaJM3UPOBATh KPHUBBIE 00OTa-
THMOCTH.

Ionoicen erademo:
Texnonoruelt mporecca obora-
IICHUST TBEPJBIX TOJE3HBIX HC-
KOIIACMBIX.

BcnomorarenbHbie
[Ipoueccol
oOorarieHus

OmpoOoBanue , KOHT-
POJb U aBTOMATH3AIHS
MPOIIECCOB O0OTaICHUS

[Ipeanpustus mo o6o-
TalleHUIO U mepepadoTKe
MOJIC3HBIX UCKOMAEMbIX

OIIK-5

OIIK-14
OIIK-16
OIIK-18

[onocen 3namo:

- CYIIHOCTH TPOIECCOB, 000py-
JIOBaHHE W TEXHOJOTHIO BCIIO-
MOTaTENBHBIX TPOIIECCOB.
Jonocen ymemu:

- ompeaenarb 3(pQPeKTUBHOCTH
MPOIIECCOB, JIOCTOMHCTBA M He-
JIOCTATKH BCIIOMOTaTeIbHBIX
MTPOIIECCOB.

[onocen enadems:

- TEXHOJIOTHEW BCIIOMOTATENb-
HBIX TIPOIIECCOB.

Honoicen 3namn:

KouTposs u onpoboBaHue Mpo-
IIECCOB 00OTAIICHMSI.

Jonocen ymemu:

- TPOU3BOJUTH TEOPETHUCCKHUMA
KOHTPOJIb 32 TIPOIECCAMH.
Jonoicen erademo:

- METOJUKOU olpeniesieHus Ka-
YyecTBa MPOJYKTa 00OTaIlCHHSI.

[Honocen 3namo:
- bl OD;
- BUIBI X034iicTB OD.

I1P

3amrura 1P
KonTponbHas paborta
DK3aMeH




MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
Texuuueckuit THCTUTYT (¢punnan) ¢peaepaabHOro TOCYyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENLHOTO YUpEXkACHUS BhIcIIEero oopazoBanus «CeBepo-BocTounblil penepanbHblii
yauBepcuteT umenn M.K. AMMocoBa» B r. Hepronrpu

Kadenpa ropuoro aemna

IIporpamma 3x3aMeHa (MTOroBasi aTTecTaAlUA MO TUCHHUILUIAHE)

[Tporpamma sK3aMeHa BKIIIOYAeT B ceOs 2 TEOPETUYECKUX BOIpoca U 1 MpakTHYecKoe
3aJaHKe, HalpaBJIEHHOE HA BhISBICHHE YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIHH

Ilepeuyens TeopeTHYecKNX BOMPOCOB:

1.3naueHue u poab 0OOTAIICHUS MTPU UCIIOIH30BAHUH PA3IMYHBIX TOJIE3HBIX HCKOMaeMbIX.MeTo-
JIbI U TIPOLIECCHI 00OTAICHHUSI TTOJIE3HBIX HCKOTTAEMBbIX.

2. INokazarenu oborameHusl.

3. TexHoJIOTHUs IPOIECCOB TPOXOUYECHHUS.

4. KOHCTPYKIIMU TPOXOTOB.

5.IIpocenBaroniue MOBEpXHOCTH TPOXOTOB.

6.'panynoMeTpu4ecKuii COCTaB HCXOMHOTO CBIPhS M MPOIYKTOB OOOTAIICHUS.
7.TexHOJIOTHS TPOIIECCOB APOOICHHUS.

8.3aKOHBI IPOOICHHUSI MTOJIE3HBIX HCKOTIAEMBIX.

9.KoHCTpyKIIMH TPOOHIIOK.

10.TexHOIOTHSI MPOLECCOB U3MENbUYEHUS MOJE3HBIX UCKOMAEMBbIX.
11.KoHCTpyKIIMKM MENBHHUII.

12. TexHoIOTHS MPOLIECCOB KJIacCU(DUKAIINHA CMECH MUHEPATLHBIX 3€PEH.
13.KOHCTpYyKITMH MEXaHUYECKUX KIIACCU(DHUKATOPOB.

14. KOoHCTpYKIIMH THIPABINYECKUX U IIEHTPOOEKHBIX KIIACCH(PUKATOPOB.
15.KoHCTpYyKITMY BO3AYITHBIX KJIAcCH(DUKATOPOB( CEMapaTopoB).

16.TexHomoruss TpaBUTAIMOHHBIX MTPOIECCOB 00OTAIICHUSI.

17.TexHo0THS MPOIECCa OTCAIKN TPAaBUTAIIMOHHOTO TIpoliecca 00OoTaIeHusl.
18.TexHonorus o6orameHus MoJIe3HbIX UCKOMAEMBIX B TSIKENBIX CPEeIax.
19.TexHomorusa o0oraieHus B IIOTOKE BOJIBI.

20.TexHonorust o0orameHus MoJIe3HbIX HCKOMAeMbIX MPOTUBOTOYHOM cenapariei.
21.0Onepanyu NpOMBIBKUA U MPOTUPKH TOJIE3HBIX UCKOMAEMBIX.

22 . TexHOJIOTHS THEBMATHIECKOTO 000TaIEHUS TOJIE3HBIX UCKOTTAEMBbIX.
23.Texnonorus GIOTAIMOHHBIX METOAOB oOoramieHus1. Puzndeckue u GU3NKO-MEXaHUIECKUE
OCHOBBI ()JIOTALIMOHHOTO IpoIIecca.

24.DyoTallMOHHBIE PEAreHTHI.

25.KoHCTpyKIuu (IOTAIMOHHBIX MAIIHH.

26.BciomorarenpHOE (prroTarimoHHOE 000pYIOBaHHE.

27.MarHuTHbIE METO/IbI 00OTAIIICHNS.

28.DJIeKTpUUeCKUE METOJIBI O0OTaICHHUS.

29.Py4Has ¥ MEXaHU3HPOBAHHAs pya0pa3z00pKa U MOPOJOBHIOOPKA.
30.06o0rarmienue o TpeHuto , hopme U yrpyrocTH.

31.PaguomeTpuyeckue METOIbI 00OTaICHHSI.

32 . XuMnyeckoe oOoraiicHue.

33.TexHousorus mpouecca OKyCKOBaHUS MPOTYKTOB 00OTaleHus. ATjaoMeparus 1
OKOMKOBaHHE.

34.TexHosoru4eckuii mpouecc OpUKETUPOBAHUS MPOTYKTOB 0OOTALICHHUS.



35.TexHonorus npouecca 00€3BOKUBAHUS POITYKTOB 00OTaIIEHUS.
36.TexXHOMOTUYECKHI MPOIECC APEHUPOBAHUS MMPOTYKTOB 00OTAIICHUSI.

37.TexHomorndeckuit mporecc eHTPUPyrupoBaHus IPOAYKTOB OOOTAIIICHHSI.

38. TexXHOMOTUYECKHI MPOIECC CTYIIECHUS MTPOTYKTOB 00OTaIICHUSI.
39.TexHOIIOTHYECKUH TPOLIECC CYIIKH MPOAYKTOB 0OOTaIICHUSI.
40.TexHonorn4eckuii mpoiecc GrIbTpoBaHUsI MPOTYKTOB 00OTAIICHUS.
41.049nCcTKa CTOYHBIX BOJ 00OTaTUTEIhHBIX (abpHK.

42.0Onepanun 00ECBUTUBAHUS TIOJIE3HBIX MCKOMTAEMBbIX.
43.TexXHOIOrMYECKNUH TPOLIECC MbUICYIABINBAHNUS.

44 .KauecTBO MOJIE3HBIX UCKOMAEMbIX U KOHLIEHTPATOB.

45.YcpenHeHue NojIe3HbIX UCKOMAEMbIX U KOHIIEHTPATOB.
46.000rateHne py1 BETHBIX METAJIOB.

47.000raiieHue pyJ YepHbIX METAJIIOB.

48.00oraieHre HeMEeTaJUTHUYECKUX MOJE3HBIX UCKOTTAEMBbIX.
49.0060rarenue yriei.

50.0npoboBanue, KOHTPOIb U ABTOMATU3AIINS ITPOLIECCOB 00OTAICHHUS.

I1. [Tepeyenb MpakTHYECKUX BONMPOCOB
3amaga Nel

OnpeiennuTs MWIONIAh PEMETKH KOJIOCHUKOBOTO TPOX0Ta MPH MPOU3BOIUTEIBHOCTH Q (T/9ac),

MaKCHMaJIBHOM KPYITHOCTH UCXOMHOTO MuTanus d (MM) ¥ IIHPHHE MIETH MEXKTY KOTOCHUKAaMHa (MM).

Ne Q d a
1 300 400 5
2 400 350 10
3 500 300 15
4 600 150 20
5 700 200 25
6 800 400 30
7 300 350 35
8 400 300 40
9 500 150 45
10 600 200 50
11 700 400 55
12 800 350 60
13 300 300 100
3amaya Ne2

Orpe e HTh POM3BOUTEIFHOCTS BUOPALIOHHOTO TPOXOTA IIPH paboueii uioma iy cuta , paBHoit F(m?)
U pa3mepe oTBepcTuii cut a (MM). CoaiepkaHue B UCXOJHOM MaTepHale 3epeH pa3MepOM MEHbIIIS

TIOJIOBUHEI pa3Mepa OTBepCTHil cuT coctaBisieT (%) , 3epeH pa3MepoM OoIbIle pa3Mepa OTBEpCTHil cuTa

(%) . DdpdexruBrocTErpoxOUeHHS (%0).

Ne | F a Cognepxan | CozmepxaH Db dexTUBHOCTEIPOXOUE (I)opMa3epeH
ue B ue B HHUS

HUCXOOHOM HUCXOOHOM
Marepuajic Marepuajie

3epeH 3epeH
pasMepoM pa3MepoM
MEHBIIIe Oosnbrie
MOJIOBUHBL | pa3mepa
pasmepa OTBEPCTUI

OTBEPCTHUA cuTa
CcuTa

CriocobrpoxoueH
ust




117 |1 10 10 50 MHororpanHas,MaTepuanBiax | CyXxou
0 HBIT
2 |5 |1 |20 20 60 OKpyTJIasi, MaTepHAICYXOH cyxou
2
314 |1 |40 40 70 MHuororpannas,MaTepHaNBIak | CyXoi
5 HBIT
4 16 |1 |60 60 80 OKpyTJIasi, MaTepHAIICYXOH cyxou
8
518 (2 |80 80 90 MHororpanHas,MaTepuanBiax | Cyxou
0 HBIT
6 |9 [2 |90 90 94 OKpyTIIasi, MaTepHAIICYXOH cyxou
2
711120 10 50 Vroiib, MaTepHaIBIaXHBIH Moxkpoe ¢
0 |5 OpOIIEHUEM
8 |7 |3 |20 20 60 OKpyTIIasi, MaTepHAICYXOH Moxpoe ¢
0 OpOLIEHHEM
9 |5 |3 |40 40 70 MsHororpaHHas, Moxpoe ¢
2 MaTepUATKOMKYFOLHICS OpOIIEHHEM
1 14 |3 |60 60 80 MHororpaHHasi, Moxkpoe ¢
0 5 MaTepUAIKOMKYIOIIHHCS OpOLICHUEM
116 |4 |80 80 90 VYroib, MaTepuaBIaXHbIH Moxkpoe ¢
1 0 OpOLIEHHEM
1|8 |3 (90 90 94 Oxpyrinas, MaTepUaICyXOn Mokxkpoe ¢
2 0 OpOLIEHHEM
119 (310 10 50 VYroib, MaTepuaBIaXHbIH Mokxkpoe ¢
3 2 OpOLIEHNEM

3amaua Ne3

OmnpenennuTts KUBOS CCUCHHE MPOBOJIOUHBIX CHUT ¢ KBaapaTHbiM (bxb)mMm u mpsmoyromsusiM (bxl)Mm
OTBEPCTHSIMH TIPU JUAMETPE TTPOBOJIOKH a (MM).

No bxb bxl a

1 3x3 3x6 1,2
2 4x4 4x5 1,3
3 3x3 3x6 1,4
4 4x4 4x5 15
5 3x3 3x6 1,6
6 4x4 4x5 1,8
7 3x3 3x6 2,0
8 4x4 4x5 1,3
9 3x3 3x6 1,4
10 4x4 4x5 15
11 3x3 3x6 1,6
12 4x4 4x5 1,8
13 3x3 3x6 2,0
3amaua Ne4

OnpenenuTth KM TPOXOYCHUS IMPHU CICAYIONUX YCIOBUSAX. | pOXOUYCHHE MPOU3BOAMTCS HAa TPOXOTE C
paszmepoM otBepctuii a(Mm). CojiepikaHue MOJAPEIISTHOTO Kilacca B HAJJPEIIETHOM MPOIYKTE COCTABIISIET
B(%). ['paHyIOMETpUYECKHIA COCTAB UCXOHOTO MaTepuaa IpuHsTh o Tabmwuie 1.

No a B

3 10

1
2 1 15




3 0,5 20
4 6 25
5 13 30
6 3 35
7 1 10
8 0,5 15
9 6 20
10 13 25
11 0,5 30
12 6 35
13 13 10

Ne5

OnpenenuTs CTENeHb APoOIeHuUs, ecii yroib kinacca 80-200 mm apodutes 1o 80mMm.

Ne6

Onpenenuts 00ITy 0 CTETICHh APOOICHUS YIS B TPU CTaAWH, €CIIU CTETICHD TPOOJICHUS B TICPBOU CTaIHUH
i;=4 , B0 BTOpOI#i i,=8 W B TpeTheii i3 =5

Ne7

OmnpenenauTts 00IYI0 CTETIEHb APOOICHUS YISl B IBE CTAIUH, €CIIH CTETICHb Ipo0IcHus i1=4

Neg

OnpenennuTts MUPKYISIIUOHHYIO HATPY3KY MPH CICAYIONIUX YCIOBHUSIX:

OnHOCTaIHANBEHOE U3MENbUCHIE IPOU3BOMUTCS B 3aMKHYTOM ITHKJIE C KIIaCCU(DUKATOPOM:
Conepxanue knacca -0,074mm B nutanuu kinaccugukaropa B3 =28%, B cinuse f4=62%, B meckax Ps
=10%.

Ne9

Onpenennuts NPOU3BOAUTENHLHOCTD MO UCXOJHOH pyae OapabaHHOI MENbHUIIBI ¢ pabodnM 00beMoM 36M
(MLLIP 3600x4000) mpup, =6%, B, =60% (110 knaccy -0,074mm). 3anaemcs Benuuunoit g=1 T/(M> ).
NelO

OnpenenuTs KOHEIHBIC CKOPOCTH TIAACHIS YacTUIl MarHeTHTa KpymHocThio 3;0,5 1 0,8 MM
(8=5000kr/M° ) B Bozie 1 BO3IyXC.

Nell

OrmpeIeHTh KOHSUHYIO CKOPOCTh aCHHS YaCTHI] MarHeTHTa (8=5000Kr/M’) KpymHOCTBIO | MM B Boze
o Metoy JlsmeHko.

Neol2

Onpenenuts HUPKYISAIUOHHYIO HArpYy3Ky MPHU CIAEAYIOINUX YCIOBUAX:

OpHocTaAMaNbHOE U3MENLYCHHE TPOU3BOIUTCS B 3aMKHYTOM ITUKJIIE C KJIACCU(UKATOPOM:
Copepxanue kiacca -0,074mm B nutanuu kinaccuduxatopa Bz =28%, B cnuse 4=62%, B
neckax s =10%.

3

Nel3

OnpeaenuTh MPON3BOIUTENHLHOCTH 10 UCXOTHOM pyze 0apabaHHON MEIBHHIIBI ¢ paboInM
o6bemom 36Mm° (MILIP 3600x4000) mpup, =6%, B, =60% (110 kraccy -0,074mm). 3agaemcs
BeNTMYMHOM =1 T/(MS"I).

Nel4

Onpenenutb KOHEYHbIE CKOPOCTHU MAICHUSI YACTUIl MarHeTUTa KpynHocThio 3;0,5 u 0,8 Mm
(6=5000xr/M° ) B BOJZIE 1 BO3IyXC.

Nels

Ornpenenutb KOHEUHYIO CKOPOCTh MaJCHUS YaCTUIl MAaTHETUTA (8=5000xr/Mm°) KPYIHOCTBIO 1 MM
B BoJIe 10 MeTony JIseHko.

Nel6
Onpenenutb KOAPPHUIMEHT paBHOIIAAAEMOCTH B BOJIE MApbl KPYIHBIX 3€PEH TaJeHUTa

(82:7500KF/M3) u kBapma (01=2650 KF/MS) npu 3HaueHusx x=700 K/,
Nel7



Ornpenenutb CKOPOCTh CTECHEHHOTO MAJICHUs B BOJIE YAaCTHUII FaJleHUTa (8=7500kr/Mm°)
KpymHocThio 3 MM nipu 3HaueHmsx K=0,2888; 06=0,65.

Nel8

B Tabnuiie npuBeneHBI pe3yabTaThl PPAKIIHOHHOTO aHAITH3a YIJIs Kilacca

50-100 MM , BBIXOJ KOTOPOTO B MPOILIEHTAaX OT PSANOBOTO YIS cocTaBiseT v, =12,1%. 3anonauterpady 3

[InoTHOCTEGpaKIMU Beixon , %

Kr/™M° Y Yo A* %
<1300 14,6 3,8
1300-1400 31,3 8,8
1400-1500 15,0 18,2
1500-1600 50 26,1
1600-1800 9,5 41,1
> 1800 24,6 73,0
HUTOTO 100 12,1 29,2
Nel9

OnpenenuTb MUHUMAJIBHYIO CKOPOCTh BOCXOJISINEH CTPYH BOABI B pabodyeM OTJeICHUH
MaITuHbI, HEOOXOIUMYIO TS pa3phIXJIeHUs mocTenu. HackimHaast macca yriist 80=710kr/M°.

Tabmuua 1 CurtoBbiii aHanu3 yris kinacca 0,5-10mMm

Knace, Mmm Y, % A% dep .MM

6-10 13,7 26,2 8,0

3-6 26,7 24,2 4,5

1-3 41,0 21,6 2,0

0,5-1 18,6 28,5 0,75

Hroro 100,0 24,3 -

Tabmuma? ®pakimoHHbIN aHanu3 yris kiacca 0,5-10mm

TInoTHOCTB(PAKIHH,KI/M® | ¥, % A° % Cpennss
IIJIOTHOCTh
dpakrmm,Kr/m°

<1300 51,2 5,8 1300

1300-1400 10,2 10,3 1350

1400-1500 8,8 18,8 1450

1500-1600 3,5 29,8 1550

1600-1800 3,6 40,7 1700

>1800 22,7 75,4 2000

HUTOIO 100,0 24,3 -

Ne20

[To pe3ynbpTaraM CUTOBOTO aHAJIM3a METIKOTO KOHIICHTPAaTa OMPEICIUTh €ro YASIbHYIO

MTOBEPXHOCTh

Knacc,mMm Brixon,%

6-13 11,5

3-6 15,3

1-3 18,1

0,5-1 39,0

0-0,5 16,1

HUTOTO 100

Ne21




Paccunrars uncio rpoxotos ( F=5m%) 1151 00e3BOKMBAHMS KpYIIHOT'O KOHILIEHTpaTa B
kommuecTBe Q=60 1/4, oTHOIIEHHE B ncxogHoM JK:T=n=8; k=1,15

Ne22

CoctaBuTth rpapuk 00e3BOKUBAaHUS KPYITHOTO KOHIIEHTpaTa B MATH OyYHKepax, €CJId KOJIMYECTBO
YIS TOCTYMaroIero Ha ooe3poxuBanue, Q=801/4, emkocTh ogHOro OyHKepa =80T , Bpems
pabotsl pabpuku 15 9 , KOJIMIECTBO OYHKEPOB 5.

No23

Onpenenutb cKOpocTh GUIbTpaluu GIOTAIMOHHOTO KOHIIeHTpaTa. HackinmHas macca MaTe?Hwa
80=900xr/m® , ToIIHA Ci10S (]Z)I/IJILpreMoro marepuana h=50mm, motHocTh 6=1350 kr/m”,
pasHocTh napieHuid P=50ka/M” .Pe3ynbTaThl CHTOBOTO aHAIM3a MIPUBECHBI B TAOIHUIIE.

Knacc,Mm Beixon,%
>1 0,6
0,5-1,0 20,1
0,2-0,5 16,2
0,1-0,2 19,1
0,06-0,1 3,2
0-0,06 40,8
HUTOTO 100

No24

OnpenenuTth BBIXO/ U 30JbHOCTh MAaIMHHBIX Ki1accoB 13-100 u 0,5-13MM no pe3ynabratam
CHUTOBOTO aHAJIN3a YISl

Knacc,mm ITpoxykT Brixon,% A, %

>100 Yronb 9,0 10,4
Cpoctku 1,1 38,6
ITopona 0,5 80,8

100-150 Yronb 7,3 12,7
Cpoctku 1,8 40,9
ITopona 15 70,3

50-100 12,1 29,2

25-50 15,3 23,2

13-25 19,8 17,3

6-13 11,3 13,6

3-6 5,5 13,9

1-3 5,2 12,1

0,5-1 2,6 15,0

0-0,5 7,0 19,7

WUTOTO 100 19,7

Ne25

OrnpenenuTth BBIXOJ U 30JbHOCTH Kiacca 6-100 no pe3ynapTataM CUTOBOTO aHAIN3a,

Kiace,Mm Brixox % A, %

>100 21,1 19,5

50-100 12,8 19,6

25-50 10,7 14,5

13-25 10,6 12,6

6-13 11,0 11,4

0-6 33,8 13,3

UTOTO 100,0 15,0




Kpurepum oueHok

Kowmnerenmnn

XapakTepucTHKa OTBETA HA TEOPETUUECKUI
BOIPOC / BHIITOJHEHUS TPAKTUIECKOTO
3a/laHus

KomnuectBoHaOpaHHBIX0AIIOB

OIIK-5

OIIK-14
OIIK-16
OIIK-18

Teopemuueckue éonpocwl

JlaH moNHBIA, pa3BepHYTHI OTBET Ha MOCTABJICHHBIN
BOIIPOC, MOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHMM
[0 AMCLUIUIMHE, J1OKa3aTelIbHO PACKPBITEI OCHOBHBIE
MIOJIO)KEHUSI BOIIPOCOB; B OTBETE IPOCIEKHUBACTCA
yeTKas CTPYKTypa, JIOTHYecKas IOCIeA0BaTEeIbHOCTD,
OTpakarollas CYLUIHOCTb PAacKPbIBAEMbIX IOHATHH,
TEOpHii, SIBJICHUH. 3HaHue o IpeaMeTy
JIEMOHCTpPHUpYeTCs Ha (DOHE TOHMMaHHMS €ro B CHCTEME
JIAHHOW HayKM U MEXJIUCUUIUIMHAPHBIX CBs3ed. Moryr
OBITH JOMYIIEHBl HEJOUYETHl B ONpPE/ENeHUN TEPMUHOB
u MOHSATHH, HCIIpaBJICHHBIE CTYZIEHTOM
CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

Ilpakmuueckuii gonpoc

3amada pemieHa B COOTBETCTBHH C  QITOPHTMOM,
OTJIIMYHOE  BJIAJEHUE M I[OHUMAHUE CTPYKTYpHI
peLIeHHOH 3aauu.

306.

Teopemuueckue 6onpocwt

Jlan monHBIN, pa3BepHYTHI OTBET HA IIOCTABICHHBIN
BOIIPOC, MOKA3aHO YMEHUE BBLAEINUTH CYIIECTBEHHbIE U
HECYILECTBEHHbIE MPU3HAKU, TPUIMHHO-CIIECTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYypUpPOBaH, JIoruueH, Moryt
OBITH JOMYIIEHBI 2-3 HETOYHOCTH WJIM HE3HAYUTEIbHBIC
OIMOKH, WCIPABICHHBIE CTYAEHTOM C IIOMOIIBIO
MIPENoaAaBaTes.

Ilpakmuueckuii gonpoc

3azada perieHa B COOTBETCTBHU C aJlTOPUTMOM,

OTJIMYHOE BJIaJICHUE U IOHUMAHUE CTPYKTYPbI
peLISHHOM 3a1a4H.

246anna

Teopemuueckue sonpocwl

Jlan He#goCcTaTOYHO MONHBIA W HEJOCTATOYHO
pa3BepHyThI oTBeT. JIormka M IOCIeI0BaTEeNIbHOCTD
W3JI0KECHHUS UMEIOT HapymeHus. J{omyIIeHsl OmuOKY B
PACKPBITHM  TOHATUH, YHOOTPEOJICEHUH  TEPMUHOB.
CTyneHT He CHocoOCH CaMOCTOSATECIBHO BBIICIHTh
CYILIECTBEHHbIE W HECYUIECTBEHHbIE MPU3HAKU H
MPUYUHHO-CJIEICTBEHHBIE CBSI3H. B OTBETE
OTCYTCTBYIOT BBIBOJBl. YMEHHUE PACKPHITh 3HAUCHHE
0000IIeHHBIX 3HAHUH YIOBJIECTBOPUTEIHHO.
Ilpakmuueckuii gonpoc

3amada perieHa B COOTBETCTBUH C aITOPHUTMOM, OJTHAKO

Ipy pCUICHUU 3ala4i BOZHUKAIOT TPYAHOCTHU B BI)I60p€
HCO6XOHI/IMLIX CIIpaBOYHbIX JAHHBIX.

18 6atoB

Teopemuueckue onpocwt
OTBeT TpencTaBisieT coO0Ol pa3po3HEHHBIC 3HAHHS C

CyIIeCTBEHHBIMHU OmnOKaMu 1o BOTIPOCY.
[IpucyrcTByIoT  (pparMeHTapHOCTh,  HEJIOTUIHOCTH
W3JI0KEHUSI. CryneHt HE 0CO3HaeT CBSI3b

oOcyxaaemMoro Bompoca 1o OwWiery ¢ JpyruMu
0o0beKkTaMu  IUCHUIUTMHBL.  OTCYTCTBYIOT — BBIBOJIBI,
KOHKPETH3alusl U JI0OKa3aTeIbHOCTh W3JI0KeHHs. Peub
HErpaMOTHasl, TEPMHHOJIOTHSI HE HCIIOIB3YETCsl.
IIpakmuueckuii gonpoc

OtcyTcTByeT pemenue 3aaa4un. Mnu OTBeT Ha BOIpOC
MOJIHOCTBIO OTCYTCTBYET uau OTKa3 OT OTBETa

nepecaadyasksaMecHa




MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun
Texandeckuit UHCTUTYT ((prsnan) ¢peaeparbHOro rocyaapCTBEHHOTO aBTOHOMHOTO
00pa3oBaTeNbHOTO YUPEKACHUS BhICIIero oOpazoBanus «CeBepo-BocTounsiii GpenepanbHblil
yHuBepcuteT umeHu M. K. AmMmocoBa» B r. Heprourpu

Kadenpa ropuoro aemna
KonTpoabHas padora
BapuaHTBI KOHTPOJILHOH PadoThI

3aganue 1
[IpuBectn cxemMy © oOmNHMcaTh NPUHOMUI PAOOTHl TEXHOJOTHMUECKUX MAIIWH JJIs

noArOTOBUTCIBHBIX U BCIIOMOI'aTCIIbHBIX onepaum‘/'l.

1.  KonycHsble 1poOHIIKH Il KPYTTHOTO IPOOJICHUSL.
2.  MexaHn4eckuil CIMpaJIbHBINA KJIaccu(UKaTop.

3. [IlexoBast qPOOHIIKA CO CTOKHBIM KauaHUEM TOIBUKHON IICKH.
4. JlyroBoii rpoXoT.

5. MenbHHIIa MOKPOTO CAMOU3MEIbUYEHHUS.

6. CamobanaHCHBIH IpPOXOT.

7. IIunMHAPUYECKUN CTyCTUTEID.

8.  JleHTOYHBI BaKkyyM-(UIBTP.

9.  HemonBuXHbII KOJOCHUKOBBIN IPOXOT.

10. poOmika nqByxBaJKOBas 3y0uarasi.

11. Uentpudyra urHekoBas 0caauTeIbHAs.

12. bBapaGaHHBIE TPOXOTHI HIIUHAPHUECKUE U KOHUUECKHE.
13. BankoBbie APOOUIIKHU C TTAAKUMU BAIKAMH.

14. JIpoOuiku ynapHOTO JEHCTBHUA.

15. IllapoBas MenbHHIIA C pa3TPy3KOH Yepe3 peIIeTKy.
16. MexaHnnueckuii KiaccupuKaTop.

17. DmneBaTtopHBIi KIaccupuUKaTop.

18. IlenrpobexHbIii Kaccudukrarop.

19. Ta3oBbIe TPYOBI-CYIIHIIKH.

20. KonycHas mpoOuika JjIsi CpeIHero Ipo0IeHUsI.
21. bapabanHas MeJIbHHIIA CAMOU3METHUYCHHS.

22. @unpTpyromas neHTpudyra.

23. IlnmacTUHYATHINA CTYCTHTEIb.

24.  JTuckoBbIN BaKyyM-(OHUIBTP.



25. JleHTOUHBIN (MIBTP-TIPECC.

26. bapaGanHas MpsIMOTOYHAS CYLIHIIKA.

27. lleHTpoOeX)HBIN BO3MYIIHBINA CEMapaTop.
28. OpnHoBankoBas 3yO4aras ApoOuIIKa.

29. PaamanbHBIA CTYCTUTENb.

3aganue 2
[lo nanHbIM cuTOBOTO aHanmu3a (Tabi.l) MOCTPOMTH XapaKTEPUCTUKY KPYMHOCTH IO
IUTIOCY U MUHYCY. OIpeenuTs BBIX0 Kiaacca 5-35 MM.
Tabmuna 1

Bapuant 1 2 3 4 5 6 7 8 9 10

Kmacc,mm Y,KT | Y,Kr | Y,KI | Y,KC | Y,KC | Y,KT | Y,K[ | Y,KT | Y,KT | Y, KT

+100 256 | 603 | 725 | 29 | 260|434 | 36 | 183 | 10,7 8,4

-100+50 17,2 | 20,2 | 139 | 35 | 18,0 | 257 | 43 | 16,7 | 163 | 119

-50+25 209 | 103 | 184 | 21,3 | 64,0 | 483 | 6,3 | 459 | 28,7 | 174

-25+13 382 | 58,0 | 18,2 | 23,2 | 418 | 41,7 | 113 | 763 | 7,4 23,2

-13 +6 108 | 20,2 | 17,3 | 826 | 70,2 | 494 | 57,4 | 180 | 294 | 113

-6+3 154 | 585 | 10,2 | 364 | 81 |17,3 | 124 | 17,3 | 252 | 22,6

-3+1 60,0 | 250 | 180 | 23,1 | 16,2 | 98 | 69,7 | 68 | 29,7 | 42,2

-1+0 255 | 103 | 138 | 478 | 131 | 6,3 | 17,5 | 16,7 | 13,7 8,6

Hroro:

Bapuant 11 12 13 14 15 16 17 18 19 20

Kmace,mm | y,kr | vy,kr | y,Kr | y,KT | Y,KT | Y,K[ | Y, KT | Y,K[' | Y,K[ | 7Y, KT

+100 782 | 161 | 1655 | 354 | 33,5 | 446 | 418 | 53,5 | 83,7 | 524

-100+50 8,3 193 | 12,7 | 60,4 | 229 | 106 | 10,0 | 429 | 21,9 | 759

-50+25 190 | 196 | 71,4 | 128 | 40,5 | 341 | 13,1 | 195 | 24,2 | 17,6

-25+13 12,7 | 330 | 200 | 9,0 | 11,0 | 10,4 | 19,7 | 16,5 | 145 8,0

-13 +6 618 | 431 | 206 | 17,0 | 20,5 | 16,7 | 16,9 | 31,0 | 183 | 17,0

-6+3 146 | 17,2 | 320 | 135 | 70 | 13,7 | 17,2 | 40,0 | 6,7 33,8

-3+1 22,9 | 13,7 | 129 | 95 70 | 123 | 18,0 | 27,0 | 55 33,9

-1+0 198 | 159 | 13,3 | 150 | 14,2 | 240 | 23,7 | 14,2 | 183 | 26,7

Hroro:

3aganue 3
[lo nanHbIM Tabn.2 oONpenesNuTh BBIXOA MPOAYKTOB OOOTAIIEHUS M H3BJICUCHUE

ITOJIC3HOT'O KOMITIOHCHTA B HUX.



Tabauua 2

BapuanTt ConeprkaHue 0JIE3HOr0 KOMIIOHEHTA ,
Macca, T
%
Hcx. cpipbsa Konnenrpara B xoHuenTpare B oTtxomax
1 1819 108,5 52,8 10,1
2 2320,7 1210,3 42,6 13,0
3 1975 252,6 50,3 18,7
4 3200 2927 18,5 0,1
5 1732,5 108,8 55,0 0,40
6 2240,7 132 27,0 1,3
7 6200,5 197,3 42,1 15
8 4392,4 185,3 25,48 1,63
9 4492 132,7 30,0 0,49
10 4392 3382,5 56,9 50
11 4570 692,3 87,5 0,19
12 1753 104,3 55,8 0,8
13 3350 318 19,3 0,04
14 6257,2 4291,3 59,1 15,5
15 2285 192 50,1 0,3
16 1987 116 45,3 0,95
17 5705 3886,5 30,08 0.5
18 8110 3678,2 63,15 10,72
19 2706 1186,9 59,5 6,5
20 3670 250,9 59,02 0,8
21 5440 4327,1 49,3 17,2
22 1967 925,3 67,6 7,2
23 3150 1370 65,23 10,82
24 7673 315 47,06 1,16
25 5270 208 53,4 0,96
26 1828,5 177,3 63,94 12,83
27 7000 285 87,36 0,07
28 2923 134 14,0 1,6
29 3115,7 1480,3 51,4 15,65
30 4004,7 2401 66,4 11,6
3aganue 4

[To mamabIM (pakimoHHOro aHanmu3a yriasl (Tadia. 3) TOCTPOUTH KpPUBBIE OOOTaTHMOCTH,

OTIpEeAeNIUTh KaTeropui0 000raTUMOCTH YIJI U MPUBECTH MPUMEP COCTaBJICHHS TEOPETHUECKOTO

OanaHca npu IIOTHOCTHU pazaeneHus 1,5 u 1,8 r/em.

Tabauua 3

IInoTHOCTS,

Y, KT

r/em®

AY 0

Y, KT Ad,%

Y, KT

Ad,% Y, KT

AY o AY o

, KT




BapUaHT 1 2 3 4
-1,3 549/ 351 104 3,4 189 59/ 309 49/ 36,8 3,6
1,3-14 10,4 10,3] 51,1 577 376 8,6/ 39,7 6,8 34,8 7,3
1,4-15 56| 22,0 7,2| 157 94| 193 59| 175 6,5 16,5
1,5-1,6 6,3] 31,2 42| 239 34| 275 45 257 19 299
1,6-1,8 52| 46,7 6,3| 40,3 36| 414 2,7 36,9 19| 425
+1,8 17,6 84,7 208 753, 271 782 16,3] 78,1 18,1 857
5 6 7 9 10
-1,3 |1 59,3 50| 37,6 49| 415 4,9 1,5 41 44| 422
13-14| 225| 101 | 142| 115| 189 8,1| 46,1 79| 54,7| 6,96
1,4-1,5 33| 201 73| 20,6 6,9 16,5| 155| 14,2 56| 17,2
15-16 12| 314 31| 301 18| 285 2,6 | 24,7 21| 2838
1,6-1,8 2,3| 518 49| 4472 2,3| 425 39| 485 1,7| 40,7
+18| 114| 819| 329| 826| 286| 836| 304| 834| 315| 819
11 12 13 14 15
-1,3 39.8 |6,3 316 |44 36,2 51 486 |37 59,0 4.9
1,3-14 185 |84 182 |73 16,8 6,8 308 |78 6,1 14,5
1,4-15 2,6 235 |11,2 |123 114 79 |47 172 |24 27,0
15-1,6 1,7 341 |40 204 |36 16,8 | 4,7 351 |22 32.2
16-18 4,2 44,7 | 5.2 353 |48 42,6 | 3,7 515 |15 58,8
+1,8 378 |864 298 |673 |27,2 708 |75 776 |28,8 84,8
16 17 18 19 20
-1,3 56,7 |51 47,7 |51 34,8 6,3 (441 |44 41,7 4,9
13-14 176 |79 154 | 9,7 18,2 74 1236 |88 18,8 8,1
14-15 3,6 18,8 |58 184 | 11,6 105 | 6,4 191 169 16,5
15-1,6 2,5 28,8 |54 239 |34 198 |29 332 |18 28,5
1,6-1,8 3,0 40,3 |51 306 |42 32,8 | 2,7 478 |21 42,4
+1,8 16,7 |781 |206 |748 |278 72,4 1203 |84,6 |289 83,6
21 22 23 24 25
-1,3 380 |48 46,2 | 7,7 49,1 28 257 |43 35,1 4.8
1,3-14 215 111 |69 17,1 15,7 71 357 |78 31,2 8,8
1,4-15 105 205 |47 266 |64 16,3 | 9,7 17,2 19,1 18,8
1,5-1,6 6,6 32,1 |34 36,2 |24 250 |21 26,2 |24 27,2
16-1,8 8,3 452 |31 409 |37 37,7 121 393 |15 37,6
+1,8 151 | 746 |357 |824 |227 76,7 | 244 |869 |20,7 77,8
26 27 28 29 30
-1,3 39,7 |43 40, 5,3 23,8 | 4,6 16, | 3,2 48,6 |5,2
13-14 20,3 |52 252 |74 19,2 6,9 36, |84 153 | 9,7
1,4-15 5,2 7,1 7, 12,0 158 9,3 95 |19,6 6,5 | 18,6
15-1,6 3,6 136 |42 24,0 9,2 |18,7 25 | 27,1 54 |238
1,6-1,8 4,0 304 |50 30,6 8,6 |38,6 3,3 | 40,7 54 1306
+1,8 27,2 | 726 |18,0 |748 234 | 741 32,3 | 73,9 18,8 | 73,4




3amanme 5

[To nanubIM TabmuIB! 4 onpenenuTh 3P HEeKTUBHOCTH TPOXOUYCHHUS.

Tabnuna 4
Bapu- Macca, B kr
aHT HCXOJTHOTO MEJIOYH B MEJIOYM B | HAJIPEIIETHO-TO | MOAPEIIETHOTO
UCXOJHOM | HaJpeleT- MPOIYKTa
MUTaHUS MUTAaHUU HOM MPOIyKTa
MIPOJYKTE

1 2040 960 - 1190 -
2 - - 208 925 812
3 1352 908 - - 759
4 - 1060 - 1855 845
5} 2200 880 - - 800
6 2000 - 270 - 720
7 - 990 - 2200 827
8 2500 1050 - - 915
9 2523 925 - - 890
10 - 1100 1683 840
11 3000 2421 - - 2242
12 - 945 - 218 805
13 1345 274 1925 -
14 - - 348 1637 670
15 - 167 520 323
16 3378 810 92

17 1867 1679 352

18 - 716 - 2580 620
20 2213 - 137 - 620
21 - 1855 - 750 1750
22 3005 1117 - - 927
23 3000 1823 - 1356 -
24 3190 1214 1105
25 - 1012 ; 2605 907
26 - 594 150 1770 -
27 1210 950 795




28 - 720 - 2310 593

29 2000 751 - - 601

30 3000 - 115 - 885
3aganue 6

[TpuBecTu cxemy U OnucaTh NPUHLIUI PaOOTH 00OTaTUTEIBHBIX MAIlIKH.

1. Ortcamoynas MarmuHa JJis 0OOTaICHUS yTJIsl.
JuadparmoBas oTcagoyHasi MallluHa.
Mexannueckas (p0TallMOHHAS MalIMHA.
KomnecHslii cenaparop [1st o6oraiieHus B MUHEPAIbHBIX CYCIIEH3USX.
TsoxenocpeaHbI KOHYCHBIN cenapatop ¢ a3posiMTHON pa3rpy3KOH.
[TnockocTHOM cemapaTop Il 000TaIIeHUs 10 TPEHHUIO.
bapabanHblii cenaparop 715 o0oramieHrus B MUHEPATIbHBIX CYCIIEH3USIX
KoHneHTpainoHHBIN CTOJ.

© oo N Ok WD

JKupoBoii cTon

[EEN
o

. llITemnenbHBIC IPECCHI JIs1 OpUKETUPOBAHKS OYPHIX M KAMEHHBIX  YTJICH.

[N
[N

. Cemaparop [1sl THEBMAaTHYECKOTO O0OTAIICHUS YTJISI.

[EEN
N

. Cemaparop yisi  cyxoro oboraiieHusi CWIbHOMarHUTHBIXPY/.

[EEN
w

. @oTanMoHHAas MallIMHA JUTsl 000TaIleHUs PY/I.

[EEN
SN

. Moeunsie xeno0a.

[EEN
[$2]

. ITHeBMOMeXxaHHYECKas (bHOTaHI/IOHHaﬂ MallIuHa.

[EEN
(o))

. Koponnsiii cenaparop.

[EEN
\‘

. HOpH_IHeBaSI oTCcago4dHas MallnHa.

[EEN
0]

. TpexnpoaykroBeie cenapatopsl CTT.

[EEN
(o]

. KonecHslil cenapaTop ¢ BEpTUKaIbHBIM 3JI€BATOPHBIM KOJIECOM.

N
o

. JAByXIIpOTYKTOBBIN TSXKEITOCPEAHBIN THAPOLIMKIIOH.
BunToBoii cenaparop.
21. ®noranmoHHas MalIvHa THEBMATUYECKOr'O THIIA.
22. MarHuTHBIN cerapaTop JUIsl pereHepaiy CyCIeH3UH.
23. Anmapart ajis TOATOTOBKU (DIIOTAITMOHHOM TYJIBITHI.
24. KoHIIEHTPAIMOHHBIA CTOJ JIJIs1 00OTaIeHHsI YTIICH.
25. TapenpuaThiii (JalIeBbI ) OKOMKOBATEIb.
26. OTcagouyHas MalIuHa ¢ TTOJABUKHBIM PEIICTOM.
27. JICHTOYHBIN aBTOPATMOMETPUUECKHI cermaparop.
28. Kpyronaknonnsiit cenaparop (KHC).
29. ILmro03.
3amanme 7
Onpenenuts K03 (PUIMEHT paBHONAAAEMOCTH B BOJIE JIJIS IBYX MUHEPAJIOB KPYITHOCTHIO
0,1 u HMKE M KPYITHOCTHIO Ooiee 2 MM.

Bapuant | Marepuan [1moTHOCTB, Marepuan [ImoTHOCTB,
Kr/m® Kr/M>

1 AHTpauT 1650 [Topona 2800




2 IImakoBas oomanka | 4100 lanenur 7500
3 VYroiap 1400 [Topona 1400
4 MarneTtut 5000 Bonsdpamur 7300
5 XambKOepuT 4200 Monu0neHur 4800
6 Kgapn 2650 Bapur 4500
7 Boasdpamur 7500 Maruerur 5200
8 Bapur 4400 [Heenut 6000
9 I'padur 2150 I'anenut 7500
10 Kgapig 2650 Bbapur 4500
11 AHTpauT 1650 [ToneBoii mmat 2800
12 Yrons 1350 [Topona 2200
13 Pytun 4200 Monubaenur 4800
14 Anma3z 3750 lanenut 7500
15 Cdanepur 4000 bepunn 2700
16 [Tuput 5000 Lepyccur 7500
17 Kgapn 2650 [Tuput 5000
18 VYroiuap 1450 [Topona 1890
19 Bypsrii yroin 1250 Cnanen 2420
20 VYroinb 1450 AneBponut 2600
21 Bapur 4500 lanenur 7500
22 Yronb 1450 I'muamcteiii cnaner | 2100
23 Yrons 1350 Iunpocmiona 3100
24 Yronb 1300 Kanprur 2700
25 Kgapig 2650 I'emaTut 5100
26 Yrons 1350 [Tecuanux 2700
27 bokcut 2250 Nnemenur 4700
28 VYroinb 1450 Kaonunut 2300
29 VYroiap 1500 [Topona 2230
30 lanenur 7500 Ksapig 2650
Kpurepunonenox
II/fIfI’MHeTeHH XapaKTepHCTHKA OTBETA Ha TEOPETHUECKUI BOIIPOC / 51(6()51;11{?{6;1;]301{
BBIMTOJIHEHUS TPAKTHYECKOTO 33 JaHHS 0aJIoB
OHK-5 PabGora BbIIOIHEHA B COOTBCT(E’TBI/II/I C 3aJaHUCM, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU IO JUCHUIUIMHEC, TOKA3aTCIbHO
OIIK-14 PacKpbITBI ~ OCHOBHBIE  IIOJIOKEHHSI ~ BOIPOCOB; B OTBETE
MPOCIIEXKUBACTCS yeTKas CTPYKTYDa, JIoTU4ecKas
OHK-lG HOCHCI{?B&TCHBH?CTB, OTp?)KaIOH_[aH CYITHOCTb PAaCKPbIBACMBIX 30 63.]'[.]'[
OIIK-18 MOHATUH, TeOpHi, sineHui. I'paduueckas 4acTb COOTBETCTBYET
tpeboBanusiMm ['OCTa. Moryr ObITh AONYIICHBI HEIOYETHI B
OMpeACIICHNUU TCPMHUHOB U HOHHTHﬁ, HCIIPABJICHHBIC CTYACHTOM
CaMOCTOATCIIbHO B IIPOLIECCE OTBCTA.
PaboTta BeIIOIHEHA B COOTBETCTBHU C 3alaHuCM, IMOKA3aHO YMCHUC 25 63.]'[.]'[

BBIACIIUTH CYHICCTBCHHBIC 1 HCCYIICCTBCHHBIC MPU3HAKH, IIPHU-




YUHHO-CJICACTBCHHBIC CBs3H. | paduueckasi 4acTb COOTBETCTBYET
tpeboBarmsM 'OCTa. MoryT ObITh TOTYIIEHBI 2-3 HETOYHOCTH
WM HE3HAYUTEIHHBIC ONIMOKH, UCTIPABJICHHBIC CTYICHTOM C I10-
MOIIBIO MTPETIOIaBaTENsl.

B pabote caenanbl He3HaYMTEIbHBIC OITHOKH B pacuerax. Jloruka u
MOCJICAOBATEIIBHOCTD U3I0KEHHUS UMEIOT HapyIeHus. JlomyIeHsl
OIMOKYU B PACKPBITUH MMOHATHH, YIOTPEOICHIH TEPMUHOB.
CTyneHT He CITIOCOOCH CaMOCTOSITEIIFHO BBIJICIIUTh CYIIICCTBEHHBIC U
HECYIICCTBEH-HbIC IPU3HAKK U PUYMHHO-CJICICTBEHHBIC CBA3U. B
OTBETE OTCYTCTBYIOT BBIBOJIBI. ¥ MEHHE PACKPHITh 3HAUECHUE 0000-
IICHHBIX 3HAHUH He TIoka3aHo.l padudeckas 4acTh UMEET OTCTYII-
nenus ot [OCTos.

22 0an

PaboTa nmeer 3HaUUTENHHBIC HEMOYETHI B pacyeTax U BEIOOpe
CIIPAaBOYHBIX JaHHBIX. [[pUCYTCTBYIOT (pparMeHTapHOCTD, HEJIOTUY-
HOCTB u3noxeHusl. CTyIeHT He OCO3HAET CBS3b 00CYKIAEMOTO
BOIPOCA C JAPYTHUMH OOBEKTAMH JUCITUTLTHHEI.
I'padnueckasuacteHecooTBeTcTBYeTI OCTYy.

0 oamn




MuHHCTEPCTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit denepannu

Texuuueckuit THCTUTYT (punnan) ¢peaepaabHOro ToCyAapCTBEHHOTO aBTOHOMHOTO

00pa30BaTENBLHOTO YUpEeXkAeHUS BhICIIEero oopazoBanus «CeBepo-BocTounblil penepanbHblii

yauBepcuteT umenn M.K. AMMocoBa» B r. Hepronrpu

Kadenpa ropuoro nena

IIpakTH4eckne padoTHI(II0 BApHMAHTaM)

Neni/mm HanmenoBannepaboTs DOpMBIKOHTPOIIS
1 TexHOoNIorn4ecKuenoKa3aTenuo0oraieHusl.
2 O PEeKTUBHOCTH TPOXOUYCHHUS.
3 | JlpobneHue u u3MenbYeHHE Ananus
TEOPETUYECKOrO
4 3aKOHOMEPHOCTH MaJCHUSA MUHEPAIBbHBIX 3€pEH B
MaTepHaa.

BOJIC U BO3JyXeE.
IToaroroBka k

5 OpakurOHHBIMAHATINS. 3aIIuTe.

6 KpusbieoborameHus 3amura [1P
7 ®dnoTanus.

8 CxeMbIO0 0T allIeHUATIOIC3HBIXHCKOITAEMBIX

[pakTryeckue paboTh BeicTaBiIeHs! Ha http://moodle.nfygu.ru

KpurtepunoneHKkunpakTuiecKuxpador

Komnerenuumn XapakTepuCTHKa OTBETa Ha TEOPETUYCCKHUI BOIIPOC /
BBHITIOJIHCHUS TPAKTUYECKOTO 3aJaHus

KonmmuectBona
OpaHHBIX
OaJUIoB

PaGora BEIMONHEHa B COOTBETCTBUM C 3aJaHHEM, IIOKa3aHa
OIIK-5 COBOKYIMHOCTh OCO3HAaHHBIX 3HAHUW MO JUCUHUIUIMHE, JO0Ka3aTeJIbHO
PacKpBhITBL ~ OCHOBHBIC  TOJOKEHHS  BONPOCOB; B OTBETE
OIIK-14 MIPOCIEKUBACTCS YETKAsl CTPYKTYpa, JOTUYECKas MOCIEI0BATEIBHOCTb,
OTpaXKkarolas CYUIHOCTb PaCKPbIBAEMBIX MOHATHHN, TEOPHUH, SBICHUI.
OIIK-16 I'paduaeckass gacte coorBercTByeT TpeboBanussm I'OCTa. Moryr
OBITh JIONMYIICHB HEIOYEThl B OMPEACICHUM TEPMHHOB M ITOHSTHIA,
OIIK-18 WCIIPaBIIEeHHBIE CTYCHTOM CaMOCTOSITENIFHO B MIPOIECCE OTBETA.

5 oaiut

PaGora BBITIOTHEHA B COOTBETCTBUM C 3aJlaHUEM, TNOKAa3aHO YMCHHE
BBJICTTUTH CYIIECTBECHHBIC W HECYIICCTBEHHBIC MPHU3HAKH, TPUYUHHO-
CIIC/ICTBEHHBIE  CBsI3U. [ paduyeckas  4YacTb  COOTBETCTBYET
tpeboBanusM ['OCTa. MoryTt OBITh AOMYIIECHB! 2-3 HETOYHOCTH HIIH

4 damn




HC3HAYUTCIIBHBIC OH_II/I6KI/I, HCIIPABJICHHLIC CTYACHTOM C IIOMOIIBIO
mpernogaBaTeiis.

B pabote caenaHsl He3HaYHTENbHBIE OIMIMOKM B pacueTtax. Jloruka u
MOCTIEZIOBATENbHOCTh U3JIOKEHHUSI WMEIOT HapymieHus. JlomymeHsr
OIMMOKKM B PACKPHITHU TOHATHH, ymoTpeOneHun TepMUHOB. CTyAcHT
HE cImocoOeH CaMOCTOSTENbHO  BBIACIWTH  CYIIECTBEHHBIE H
HECYIIECTBCHHBIC TPHU3HAKA M NPUYUHHO-CIEICTBEHHBIE CBSI3U. B
OTBET€ OTCYTCTBYIOT BBIBOJBI. YMEHHE pACKpPBITh 3HA4YCHHE
0000mIeHHBIX 3HaHMW He TMoKa3aHo.l paduueckas dYacTe uMeeT
otctyminenus ot 'OCTos.

3 oaut

Pabora wmMmeeT 3HAuYMTENbHBIE HEMOYETHI B pacueTax M BbIOOpe
CTIPaBOYHBIX JaHHBIX. [IpucyrcTBytoT (parMeHTapHOCTb,
HEJIOTUYHOCTh  u3JokeHus.  CTyAeHT He  OCO3HaeT  CBA3b
o0Cy’kIaeMoro BOIIpOcAa C JAPYTUMH OOBEKTaMH JWCIMIUIMHBEIL.
I'paduueckasuacteHecooTBeTcTBYEeT OCTYy.

0 Gayut
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