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1. O01mue cBenenus
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NPHUPOI000yCTPOIicCTBA
2. | CriennabHOCTh 21.05.04 T'opHoe 1es10
Ne 6 «O0oramenue M0JIeE3HBIX
3. | Cnennanm3anus
HCKONAEMBbIX)
4. | Mncuunmina (voxys) b1.B./IB.4.1 OG6orameHue mo0Jie3HBIX
HCKONAaeMbIX
5. | ®opma oOyueHus 3a049HAas
6. | 'oxg Habopa 2014

1. IlepeyeHb KOMNETEHIUMH

— BJIaJACHHUEM OCHOBHBIMH IIPUHIHUIIAMHA TEXHOJIOTUH BKCHHyaTaHHOHHOﬁ pa3BCIKU,

N00BIYM,  TepepaboTKu

ITOJIC3HBIX HCKOIIaCMBbIX, CTPOUTECIILCTBA 151

JKCILTyaTalu moa3eMHubIx 00bekToB (ITK-3).




2. Kpurtepuu u noka3are/ju OlleHMBAHUSI KOMIIeTEHIHIl HA Pa3JIMYHBIX ITanax uX (GopMHUPOBAHUS

DopMBbI KOHTPOJIA

Otan GopMUpOBaHUS KOMIIETEHIINN dopmupyemas o
KpI/ITepI/II/I H IT0Kas3aTeiu OLCHNBAaHUs KOMIICTCHIIN C(I)OpMI/IpOBaHHOCTI/I
(pa:menm, TCMBI I[I/ICI_[I/IHJ'II/IHLI) KOMIICTCHIIHA KOMHCTGHHI/II\/'I
3HaTh: Ymers: Bnanets:
1. Uenp u 3amauum oOoraiieHus (ITIK-3) poJib M 3aJaud  MPOLECCOB | OMPEACNATH 3a7aun VYcrHbIl onpoc Ha
MUHEPATBLHOTO CHIPbSL. oOorarnieHus npu UX | IpOIeCcCOB MOHMMAaHUE
nepepaboTKe;MoKa3aTely, oborameHus u TEPMHHOB
XapaKTepU3yollue MIPOLIECCHI | MOKa3aTenH,
oboranieHus XapaKTepU3yIOIINe
STH MPOIIECCHI
2.DU3UKO-XUMHUYECKHE CBOICTBa (TIK-3) OCHOBHBIEXaPAKTEPUCTUKU KJIacCU(UIIUPOBATH OCHOBaMHU TEOpUU | Y CTHBIN OMPOC HA
MUHEPAJIOB. TexHOIIOTHYECKHE BEIICCTBCHHOTO COCTaBa | MPOIECCHI pa3nereHus MIOHMMAaHUE
MOKa3aTean 00oramieHusl. TIOJIE3HBIX oborameHus MUHEPAJIOB; TEPMHHOB,
HCKOIIa€MBIX , TCXHOJIOTHYCCKUEC IIOJIC3HBIX HaBbIKaAMU
CBOMCTBAa MHHEPAIOB;0CHOBHBIC | HCKOMAEMBIX; peleHus
TEXHOJOTHYECKHE CXEM PYIHOTO | OMpeaeisaTh MIPAKTUICCKHIX
U HEPYTHOT0 MHHEPATBHOTO | TEXHOJOTUICCKHE 3a1a4
CBIPBSL. MOKa3aTeNu
oborarieHus
MOJIE3HBIX
HUCKOITA€MBbIX
YUTATh
TEXHOJIOTUIECKHE

CXCMBI.




3.Knaccudukanus u rpoxoueHue pya (TIK-3) TEXHOJIOTUYECKOE  Ha3HA4YEeHHUE | ONPEaeIsiTh HaBBIKAMHU YcrHbIi onpoc Ha
10 KPYITHOCTH. MPOIECCOB pa3zeieHuss pyd 1o | 3p(PeKTUBHOCTh pereHus NOHUMaHHe
KPYIHOCTH;3aKOHOMEPHOCTH IPOLIECCOB HPaKTHYECKUX TEpPMHHOB,
CBOOOJHOTO M CTECHEHHOTO | TPOXOYCHHUS 3a7a4 1o
MaJieHUs YacTUI[ B BOJHOW MW | KJIacCHU(pHKALUH, OIPEICTICHUIO
BO3YIIHOM Cpelax;TUIbI | XapaKTePUCTUKU rpaHyJIOMEeTpHYIeC
I'POXOTOBH KJIaCCU(HUKATOPOB KPYITHOCTH PY/Ibl; KOT'O COCTaBa
MHHEPaJILHOTO
CBIPBS
4. [lpobGienue u u3MeIbueHNE (TIK-3) Ha3Ha4YeHUE U KiIaccu(uKaIuro OIIPEJIETIATh CXEMBI OCHOBHBIMH YcrTHBIN onpoc Ha
MIPOLIECCOB JIPOOICHUS U npoOJieHHs U THITOTE3aMH HOHMMaHHe
W3MEJbUYCHHS;CTAANN APOOIICHUS | U3MEIbUYCHHS, IpoOJIeHUs pyLl U | TEpPMHUHOB
Y U3MEJbYCHUS; KITaCCU(DUKAIIMIO | PEKHUMBI PaOOTHI METOJIaMH
1 0COOEHHOCTH KOHCTPYKIIUH MEJIbHUIIBL; U3MEHECHHUS
IPOOHIIOK U MEJbHUIL, PoIb. paccunTHIBATH KPYITHOCTH PYII.
XapaKTepUCTHKA 3P PEKTUBHOCTD
BCIIOMOTaTENILHOTO JIpOoOUIIBHO-
o0opyoBaHus sl APOOICHUS. M3MENbYAIOIIETO
o0opyaoBaHus U
OUPKYIHPYIOLIYIO
HarpysKky
5. TI'paButanmmoHHoe oboraiieHue (ITIK-3) oOIIyl0  XapaKTepUCTHUKY U | pacCUUTHIBATh rpoleccaMu YcTHBIN onpoc Ha
MHUHEPAJIBLHOTO ChIPbS KJ1accu(UKaLuio 3pPEKTUBHOCTD paszeneHus OHUMaHHe
IpaBUTAIIMOHHBIX METO/IOB | pabOTHI anmapaToB, YacTHIl B TepMuHOB JloKIam ¢
oOorareHus; paszieneHue | UCTIONIb3yeMbIX JUIs BEPTUKAILHOM npe3eHTalueH;
MUHEPAIOB B TSOKENBIX | TPABUTAIIOHHOTO MTOTOKE JKUAKOCTH | pelIeHue 3a/1au
KHUIKOCTSIX W CYCIIEH3UsX, | 0OOTameHusl. U B TIOTOKAxX

MPOLECCHIOTCAAKA HOOOTaleHUs
Ha KOHICHTPAIIMOHHBIX CTOJIaX,
BUHTOBBIX  celaparopax, B
&Kesnobax, MITH03ax; KOHCTPYKIUU
annapaTroB, HCIOJIb3YEMbIX IS

MaJjIoH TONIIUHEIL;
HaBBIKAMH
pelIeHus
MPAKTUYECKUX
3amad




I'paBUTAlIMUOHHOI'O 06OFaIHeHI/IH.

6. MarHuTHBIE METOIBI O0OTAIICHHS (TIK-3) MarHUTHBIC CBOICTBA | paCCYUTHIBATD poreccamMu YcrHbIi onpoc Ha
MUHEpaNOB;pU3NIECKHE OCHOBBI | 3((HEKTUBHOCTH pazaeneHus IOHMMAaHUE
METOJI0OB MarHUTHOW cemapauuy | padoThl  ammaparoB, | YaCTHUIL C TEPMHHOB, PEIICHHE
TUIst pa3IMYHBIX BUJIOB | UCHIOJIB3YEMBIX  JUIS | MCIIOJIB30BaHUEM | 3aaad; Jlokmaz ¢
MHUHEPAJIBHOTO CHIPBS;0CHOBHBIC | OOOTAallleHus pPyX C | MArHUTHBIX npe3eHTaluen;
9JIEMEHTBl  CEMapaTopoB  JUIs | IPUMEHEHHEM METO/IOB;
oborareHus CHJIbHO- U | MAaTHUTHBIX METOZIOB | HaBBIKAMHU
CIIaOOMarHUTHBIX PYA peteHus
HPaKTHYECKUX
3ama4
7.2neKTpudecKkue METO/Ibl (TIK-3) (u3nyeckre OCHOBBI METO/I0B paccuuThIBaTh nporeccamMu YcrTHBIN onpoc Ha
oborareHus AJIEKTPUYECKON CeTapanuy u 3P PEKTUBHOCTD paszzneneHus OHUMaHHE
CIOCOOBI 3apsIIKKA YaCTHII. pa®oThl  ammapaToB, | YaCTHIL C TEPMUHOB
KJIACCH(UKALIUIO CEMapaTopoB UCTIONB3YEeMBIX  JUISl | HCIIOJIb30BaHUEM
JUIs1 o0oTaIleHHs pa3IMYHbIX oOorameHust pya C | SJIEKTPUUYECKUX
THUIIOB Py IPUMEHEHHEM METOJIOB;
AIIEKTPUUYECKUX HaBBIKAMHU
METOJI0B pereHus
NPaKTUYECKUX
3ama4
8. dnorarnus. (TIK-3) (U3NKO-XMMHYECKHE OCHOBBI OTIpeNieNATh COCTaB OCHOBHBIMHU YcTHBIM onpoc Ha
nporecca (IoTauH OCHOBHBIX THIIOB preMaMH TIPH MMOHUMaHHE
MHUHEPAIbHOTO cobupareneii, ¢dnoTanun TEPMUHOB
CBIPBS;(hIIOTOPEAreHTHl, neHooOpaszoBareniei, | anaTUTOBBIX, Hoxnan ¢
UCTOJb3yeMble TIPU aKTHBAaTOPOB, anaTuT- npe3eHTalueH;
(broTanun;0CHOBHBIE THIIBI JIETIPECCOPOB H He(EeINHOBBIX,
(10TOMAIINH U OCOOCHHOCTH MX | PETYIATOPOB CPEJIbI KENE3HBIX U
MPUMEHCHHS. MeJTHO-
HUKEJIEBbIX

Py, HaBBIKAMHU




pelieHus

MPAKTUYECKUX
3aj1a4
9. Bo3gymHoe H  XBOCTOBOE (TIK-3) CIOCOOBI OYMCTKH aTMOC(HEPHOTO | ONpPeNeNsaTh HOPMbI METO/1aMHU YcTHBIM onpoc Ha
XO3SHCTBO. BO3/yXa;CUCTEMbI BEHTHIIALIUT BO3AYXONOTpeOJIeHUsT | pacueTa NOHUMaHHE
3J1aHUH 000raTUTEIbHBIX Ha 000raTUTENbHBIX notpeOHOM TEPMUHOB
(abpuK; cHCTEMBI XBOCTOBOTO ¢dabpukax; oOuieit eMKocTu
XO3SICTBA. CXEMbI 3aIl0JIHEHUS BbIOMpPATh MeCTa MO/ | XBOCTOXPAHMIIMIL]
XBOCTOXPAHWIIUIIL; YCIIOBHS XBOCTOXPaHWIUIIIE; a, ylaneHus
IIPUMEHEHHMSI CXKATOro BO3yXa Ha | CIIOCOOBI OCBETJIEHHOU
000TaTUTENBHBIX HapaluBaHus 1aM0 B | BOJBI U3
(habpukax;kiraccuPpuKaIuio mporiecce XBOCTOBBIX
MAIIWH s CKATUS U TT0/Ia4H OKCILTyaTaI[H 1110)71(0): 3
BO3/yXa; METObI XBOCTOXPaHMIIHUILL
TPaHCIIOPTUPOBKH U YKJIaJIKa
XBOCTOB B OTBaJI;0CHOBHbIE
CBEJICHUS 110 TIPOCKTUPOBAHUIO
XBOCTOBOT'O X03s1iiCTBa
00oraTuTeNbHbIX (habpuk
10. BcrnomoratenbHble  IPOLECCHI (TIK-3) MIPOLIECCHI 00€3B0O’KMBAHUS | OINPENENATh METO/1aMHu YcTHBIM onpoc Ha
oOorarieHus MIPOTYKTOB oOorameHus | 3p(HeKTUBHOCTh KOHTPOJISI U | IOHUMAaHHE
(crymienue, ¢uIbTpOBaHME, | IPOLIECCOB ornpoOoBaHue TE€PMUHOB;
CYIIKA),04UCTKH CTOYHBIX BOJ | 00€3BOKUBAHUS TEXHOJIOTHIECKOT
100OpPOTHOTO 0 mpoliecca;
BOJIOCHA0)KEHUS;METO/IbI HaBBIKAMU
KOHTPOJIS U orpoboBaHMe pereHus
TEXHOJIOTUIECKOTO MPAKTHYECKUX
MIPOIIECCa; METOIbI 3a1a4
MBIICYITaBITUBAHHSI "
KOH/IUIIMOHUPOBAHHST 0OOPOTHBIX
BOJL
11. Bunsl nepemenieHuss pynasl Ha (TIK-3) MTHEBMAaTUYECKUN TPAHCHOPT | ONPEIENATh BUJIAMU KOHTPOJISL | YCTHBIN OIpOC Ha




oboraTuTeNbHBIX hadpHuKax. oboratuTeNnbHbIX (adbpuK; cxeMbl | 3 (HEKTHUBHOCTH Ha MMOHUMaHHUE
MTHEBMOTPAaHCIOPTHBIX MIPOIIECCOB 00OTaTUTENBHBIX | TEPMHHOB
YCTQHOBOK; TUJIPABINYECKUN | TpaHCIOPTUpOBaHUs | (habpukax;
TPAHCIIOPT MAaTEPUAIIOB; CXEMBI | IPOAYKTOB METOAMKAMH
T'MJIPOTPAHCIIOPTHBIX YCTAHOBOK | 0OOramieHus pacuera
MTHEBMOTPAHCIIOPT
HBIX YCTAHOBOK
12. Ilpob6nema kayecTBa 100bIBAEMBIX (ITIK-3) METObI IIPEAKOHUEHTPAUU | PACCUUTHIBATH HaBBIKAMU VYeTHBII onpoc Ha
pya. PYZ;0CHOBHBIE THUIIBI | TIOKA3aTeNH, OIpeIeNIeHUs IIOHUMaHHe
YCPEIHUTENbHBIX CKJIAJIOB | OIPEACISIONINE BO3MOXXHOCTH TEPMUHOB
000raTUTENBbHBIX 3(pPEKTUBHOCTD peanu3anuu Joknan ¢
(habpuK;0CHOBHBIE METO/BbI | PAAUOMETPUYECKON IIPOLIECCOB IIPE3ECHTALNEH;
pazuoMeTpUyecKorooOoralieHus: | cenapanuu yIIpaBJICHUS TECTUPOBAaHUE
Py KOHCTPYKTHBHBIC Ka4eCTBOM DY,
0COOEHHOCTH YCTaHOBOK HaBBIKAMHU
KPYITHOIIOPIIMOHOW ~ COPTUPOBKHU peteHus
U TIOKYCKOBOI1 cenapaiuu pya NPaKTUYECKUX

3aaa4




3. KpuTtepuu u mkajabl OeHUBAHUS

3.1.Tect
[TporeHT npaBUIIBHBIX OTBETOB Jo 60 61-80 81-100
KonndecTBo 0amioB 3a pemeHHbIN TeCT 0,5 1 2

3.2.YCTHBIH ONPOC HA MTOHUMAHHE TEPMHHOB

ITpornieHT MpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100

KonruecTBo 0aioB 3a pelieHHbIN TeCT 0,2 0,6 1

1.1. KonTpoabHasi pabota

3 0ayUIOB BBICTABIISIETCS, €CIIM CTYICHT PEIIM BCE PEKOMEHIOBAaHHbBIC 3a/1a4H, MMPABHIBLHO
U3JI0KHMJI BCE BapHaHTBl MX PEILICHUS, apTyMEHTHUPOBAB HX, C O0sM3aTETbHOH CCHUIKON Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPKAHUIO ITO HEOOXOIMMO).

1,5 Ganna BBICTABIAETCS, €CIU CTYAEHT peurua He MeHee 70% peKoMeHI0OBaHHBIX 3ajad,
NPaBUJIBHO M3JI0KUJI BCE BAPHAHTHI PEIICHHSI, apTyMEHTUPOBAB X, C 00s3aTEeIIbHON CCHUIKON Ha
COOTBETCTBYIOIIME HOPMATHBHI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOIMMO).

1 Gamn BBICTABNSIETCS, €CIU CTYIACHT pemmi He MeHee 60% peKOMEHIOBaHHBIX 3a1ad,
NPaBUIHHO M3JI0KWI BCE BAPUAHTHI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COIEPKAHHUIO 3TO HEOOXOAUMO).

0 GamyoB - eciu cTyeHT BHIMOIHII MeHee 50% 3amaHus, 1/Uii HEBEPHO yKa3aJl BAPHAHTHI

PCILICHUS.

1.2. KpuTepnu olleHKHU BBICTYIJIEHHE CTYJIEHTOB C IOKJIAI0M

Banabl

XapaKTepI/ICTI/IKH 0TBE€TA CTYJACHTA

2

- CTYZICHT TJTyOOKO 1 BCECTOPOHHE YCBOMII MPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraer;

- ONMHpasCh Ha 3HAHWS OCHOBHOW W JIONIOJHUTEILHOM JIMTEPATYpPhI, TECHO
MPUBS3BIBAET  YCBOGHHBIE HAy4yHbIe TMOJOXKEHUS C  MPAKTUYECKOU
JIEATEIbHOCThIO;

- yMeJI0 OOOCHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- JenaeT BLIBOIBI U 0000IIEHH;

- ¢cBOOOJIHO BiIaJeeT NOHATUAMHI

1,5

- CTYJIEHT TBEpPAO YCBOWJ TE€MYy, TPAMOTHO M TIO CYNIECTBY HU3JIaraeTr ee,
OMUPAsiCh Ha 3HAHHSI OCHOBHOM JINTEPATYPHI;

- HE JIOMTYCKAET CYIIECTBEHHBIX HETOUYHOCTEIH;

- YBSI3BIBAET YCBOGHHBIC 3HAHUS C IPAKTHUECKOH J1eATEIbHOCTHIO;

- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHS,

- Je’aeT BHIBOIBI K 0000IIEHH;

- BJIQJIEET CUCTEMON OCHOBHBIX ITOHSTHUI

- TéMa pPacKphITa HEJAOCTATOUYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
npoOjeMy, 1O CYIIECTBY H3JlaraeT €€, OMHUpPasCh Ha 3HAHUA TOJIBKO
OCHOBHOW JIMTEPATYPHI;

- JIOMyCKAaeT HECYIIECTBEHHBIC OMIMOKH M HETOUYHOCTH;

- UCIIBITBIBAECT 3aTPYAHEHUS B PAKTUYECKOM IPUMEHEHUH 3HAHUN;

- c51abo apryMEHTHPYET Hay4YHBIEC TOJI0KECHHS;

- 3aTpynHsAeTCcs B (OPMYIUPOBAHUH BHIBOJIOB U 00OOIICHHIA;

- JaCTUYHO BJaJleeT CUCTEMOMN OHATHH




0 - CTYZIEHT HE YCBOWJI 3HAYUTENIbHOM YacTH MpoOIeMbl;

- IOITYCKAaeT CYIIECTBEHHBIC OMTMOKN M HETOYHOCTH MPU PACCMOTPEHHH €€;
- UCTBITBIBACT TPYJHOCTH B MIPAKTUYCCKOM IIPUMEHEHUH 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAYYHBIC MOJIOKCHHUS,

- He (OpMYJIUPYET BHIBOJIOB U 0OOOIICHMIA;

- HE BJIQJICCT MOHATUIHBIM aIapaToM

2. 4.5. llpe3enTanus (KpUTEPUH OLICHKU MPE3ECHTAIINN)

MaxkcumajabHoe

CTpPYKTYpa Npe3eHTaAInH
PYKTYypa 1p I KOJIMYEeCTBO 0AJLI0B

Conep:xkanue

CdopMynupoBaHa 11eJb padoTh 0,2
TTOHATHBI 330241 U X071 paOOTEI 0,2
Undopmanus u3J10KeHa MOJTHO M YETKO 0,2
WmocTpanuy yeuauBaoT 3QPEKT BOCIPHATHS TEKCTOBOM 4acTH 0,2
uH(popMaluu

Crenadbl BEIBOBI 0,2

Od¢opmiienue npe3eHTALMA

Euublii cTHIb 0OpMICHHS 0,2
TekcT J1erko ynTaercs, GOH COYETAETCS ¢ TEKCTOM M rpaduKoi 0,2
Bce napameTpsl mpu¢Ta Xopomo noao0pansl, pasMep mpudra 0,2
ONTHUMAJIBHBIN M OIMHAKOBBIN HA BCEX Clalgax

KI1ro4eBbIe C10Ba B TEKCTE BBIIECIEHEI 0,2

¢ dexT mpe3eHTAUA

OO61iee BrieyaTaeHNe OT MPOCMOTpPA MPE3EHTAIUN 0,2

Max KoJIM4ecTBO 0AJLJI0B 2

5.Tunogevie kKonmponwvuvlie 3a0anus u MmemoouvecKkue Mmamepuaivl, onpeoenaroujue
npoyeodypvl OUeHUGAHUA 3HAHUI, YMEHUIl, HAGLIKOE U (u1u) onvima OeameabHOCHmU,
Xapakmepuzyrouiux Imansvt QopmMupoeanus KOMHEeMeHUUil 6 npoyecce O0C60EHUs
odpazoeamenvHoll RPOPAMMBL

2.1.Tunoeoe mecm 3aoanue
Tect-6mieT o MPOBEpKE OCTATOUHBIX 3HAHUN MO JUCITUILIINHE
«OoboraitreHue mojIe3HbIX NCKOIIaEMBIX)

Bapuant
Ne
3amanue Bo3MoKHBIE OTBETHI
n/m
1. | Kakas u3 kinaccuukanuii mojie3HbIx 1. Pynubie u HepyAHbIE MOJIE3HbIE UCKOTIAEMBbIE.
HMCKOITAaEMBIX SBJISIETCS Oosiee oOmei? | 2. MeTtajuinuecKkrue U HEMETATHIECKHE.
3. Heroprouue u roprouue.
4. Tsépnple, )KUIKHUE U Ta3000pa3HBIE.
2. | Kakue cBoiCTBa MOJE3HBIX 1. ConepxaHue MOJIE3HBIX KOMIIOHEHTOB B PY/IE.
HCKOIIAEMBIX OTIPEIEIISIIOT 2. KoHTpacTHOCTBH CBOMCTB pa3iesieMbIX
BO3MO’KHOCTH TTOJTYYCHUS MUHEPAJIOB.

BBICOKOKAUeCTBEHHbIX KOHIIEHTpaToB? | 3. BKpaIsieHHOCTh BBIENISEMbIX MUHEPAJIOB.
4. CreneHb pacKpbITHS BbLIETISEMBIX MUHEPAJIOB
U OTJINYHE UX TEXHOJOTMUYECKHUX CBOWCTB OT




COITYTCTBYIOIIUX MHUHEPAJIOB.

3. | Kakyro u3 noarotroBuTenbHbIX 1. Pa3genenue marepuasna 1o mioTHOCTH

orepanuii Ha3bIBAIOT IPOXOUYECHUEM? MUHEpPAJIOB.
2. Paznenenue no popmMe MUHEpAIbHBIX YaCTHUILL.
3. Paznenenue no paBHOIA1aeMOCTH YaCTHIL.
4. Pa3neneHue 1no KpynmHoCTH YaCTHII.
4. | I'ne oOpa3yrorcs o0macTu 1. Tlepen Temnom.
MUHHMAJIBHOTO IaBJICHUS KUIKOCTH 2. 3a Tenom.
pu 00TEKaHUH €10 Iapo0OPa3HOTO 3. Y «wkBaropa»
Tena? 4. BOau3u TOYEK pa3BETBICHUS MTOTOKA.

5. | Kakue U3 1poOMIIOK UCTIOIB3YIOTCS 1. IlexoBble C IPOCTHIM JABUKECHUEM
IUIL MEJIKOTO IpOOJICHUS PYAbI? IIEKH.

2. lllexoBbIe CO CIOKHBIM JIBHKCHHEM
IIEKH.

3. KonycHsie, B TOM 4ncie
MHEPLUOHHBIE.

4. Bankosble.

5. VYpapHoro neucTBusl.

6. | Llenb moBepoyHOro rpOXOYeHUs 1. YMeHBpIIUTH KOJMYECTBO MaTepHaa,
(xmaccudukarm) mpu IpooJICHUN MOABEPTraeMoro Ipo0JIeHHUI0 (U3METBUYCHHUIO).
(u3menbueHun)? 2. TlomyuyuTh NPOAYKT 3a1aHHON KPYITHOCTH.

3. YMEHbIUTH NEPEU3METbUYCHHUE PY/IbI.
4. TlonyuuTb NPOAYKT HE KPYIHEE 3alaHHOIO U
CHHM3HTD NIEpEeU3MeIIbYCHHUE.

7. | Kakoii u3 nepeuuciseMbix (pakTopos 1. Cuna TpeHus Mexay mapamu u
SBJISICTCS. OCHOBHBIM IIPH NMOABEME (byTepoBKOil.
mapoB B 0apabaHe Bpalaroencs 2. llentpoOexHas cuia.

MEJIbHUIIBI? 3. Tonmop mapoB mapamMu, HaXOAIUMHUCS B
HIDKHUX KBaJlpaHTax OapabaHa.
4. VYBenuueHue MapOBON HATPY3KH.
8. | Llens mpoMBIBKH pyzb1? 1. PaspbIxiieHHE U yAaJIeHHE JETKUX
MUHEPAJIOB.
2. Pasprixsenue.
3. Paspeixiienue u ynaneHue
TJIMHUCTBIX IIJIAMOB.

9. | Uro criocoOCTBYET yaydIIeHUIO 1. VYBenmueHue CKOpPOCTH MOTOKA.
oborateHust pyabl B CY>KMBAIOLUXCS 2. YBenu4eHHe BBICOTHI TOTOKA Ha KOHIIE
XKeJlo0ax Mo CpaBHEHHIO C xénooda.

HETOJBM)KHBIMU IIITF03aMH? 3. VYBenuyeHue HaKJIOHA KET0Oa.
4. YBenwueHHe COJCpPKaHUS TBEPIOTO B
nyJbIie.

10. | Kakoit u3 pakTopoB siBIIsIETCS 1. BeprukanabHble myabCallii MOTOKA BOJIBI
OCHOBHBIM IIPH Pa3pbIXJICHUU Haj pudIsIMH.

MaTepuaia Ha JeKe 2. BeprtukanbHbIE IMyJbCAIIH TOTOKA BOJBI B
KOHIIEHTPALIMOHHOTO cToja? MEXpHQIIEBOM ITPOCTPAHCTBE.
3. Konebanus nexu.




11.

UYro xapakTepu3yeT BEIMUYUHA
PaBHOBECHOI'O KpaeBoro yria
CMaurBaHUA?

BennunHy NOBEpXHOCTHOM dHEPrUU
Ha rpaHulle pas3zesna TBEPIOE Teo-
KHUJIKOCTD.

BennunHy noBepxHOCTHOTO
HATSDKEHHS Ha TPaHULIE pa3zena
KHMJIKOCTb-Ta3.

CMauynBaeMOCTh IOBEPXHOCTU
TBEPJIOrO TeJIa MPHU €ro0 KOHTAKTE C
JKUIKOW U Ta3000pa3Hoi dazaMu.

12. | Koraa HeoO6x01MMO 3aKphIBaTh 1. TIpu HEOOIBIIOM MOTOKE MYJBITBI B MALTUHY.
OTBEPCTHSI B INCKE CTATOpa U 2. Ilpu GonbioM (MakCMMaIbHOM) ITOTOKE
HAIUMIIEIIJIEPHOM CTaKaHe MyJIBIBI B MALITHHY.

BCACBIBAIOIIMX KaMep (PJIOTOMAIINHBI
«MexaHoOp»?

13. | Kak Bo3aelicTByeT MarHUTHOE IT0JIE Ha 1. Brsarusaer BemecTso B mole.

JaMarHuTHBIE BellecTBa? 2. BrITankuBaet BemecTBo U3
TOJISI.
3. He okasbiBaet neiicTusl.

14. | Ponb 31neKTprUecKoro noJjs npu 1. TlonspusyeT MUHEpAIbI.
pa3JesieHny MUHEPAJIOB B 2. Coo0maeT MUHEpazaM 3apsiibl
ANEKTPUYECKUX cernaparopax? Pa3IMYHOTO 3HAKA.

3. H3mMeHsieT TpaeKTOPHUIO ABHKCHHS
3apsKEHHBIX YACTHIL 110 CPABHEHUIO C
UX JIBMKEHUEM B OTCYTCTBHUH ITOJIS.
15. | B xakux ciyyasix IpUMEHSIOT 1. Ilpu ¢punbrpanuun

O6apabaHHbIE BaKyyM-(DUIBTPHI C

BHYTpEHHEHN QuIbTpyoIen
MIOBEPXHOCTHIO?

TOHKO3EPHHUCTBIX ITYJIBII.
2. Ilpu ¢punprpanum
KPYIMHO3EPHHUCTBIX MYJbII.
3. Ilpu ¢punpTpanuu mIOTHBIX
MYJBII.




2.2.Tunoeoe 3a0anue Ha NOHUMAHUE MEPMUHOB
Huxe npuBomsTcss ompeneneHrs BaXHEUIINX TEPMUHOB MO JaHHOM Teme. Bribepute

MIPaBUIILHOE OIPEICIICHHUE [Vl KaXKI0T0 TePMUHA U3 CIIUCKA:
CtpyKTypa MUHEpAJIbHBIX arperaTros.
Texkcrypa pynsl.
Mexanuueckasi IpOYHOCTb.
HpobumocTs
XPpYIKOCTb.
TBepnocTs.
['panynomMerpruyuecKkuii COCTaB.
[1moTHOCTH MUHEPAIOB
XUMHUYECKUE CBOMCTBA MUHEPAJIOB.
0.  TloaroroBuTenbHBIE MPOIECCH OOOTAIICHUS MTOJIE3HBIX UCKOMIAEMBIX.
BcrniomoratenbHble npoiecchl 000oramieHusl.
12. Berxon mpoaykra oboramieHus
13. N3Bnedenue
14. KauecTBeHHast TEXHOIOTHYECKas CXeMa
15. Cxema 1enu anmnapaToB
16.  KadecTBeHHas TEXHOJIOTHYECKas CXeMa

ROoo~NooGa~LNE
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a. XapakTepu3yeT B3aUMHOE PACIIOJI0KEHUE MUHEPAIIBHBIX arperaTros.

b. xapakrepusyer crnocoOHocTh [IM COMPOTHBIATHCS Pa3pYLICHUIO IO JACHCTBHEM
JUHAMUYECKUX HANpSOKEHUM, [epefaBaeMblX MaTepuady HEMOCPEICTBEHHO JpOOsIIUMU
YCTPOUCTBAMM.

C. XapakTEepU3yeTcs CBOWCTBOM MHUHEPAJIOB M UX arperaTtoB paspymarbcs IMpH
MEXaHUYECKOM BO3/IEHCTBUU HAa HUX 0€3 MPUMEHEHHsI CIIeIUaIbHBIX APOOSIINX YCTPOUCTB.

d. xapakTepu3yeTcs KOJMYSCTBEHHBIM pacrpenereHreM 3eper [11 mo kpymHocTH.

€. OIpeAeisaeTCs UX COCTABOM U CTPOCHUEM KPUCTAJUIMYECKOU PELIETKU.

f. XapakTepu3yrTcsl KpYITHOCThIO MUHEPAJIOB, (GOpMOH.

g. ompenenseT YHEpreTHYeckue 3arparbl IpU UX APOOJIEHUU U U3MENbUEHHH, C LIEIbIO
PACKpBITUS MUHEPAJIOB.

h. mpoueccsl paszgeneHuss MaTepHana IO KPYIMHOCTH, Pa3pyLICHUS MHUHEPAIbHBIX
KOMIUIEKCOB, U3MEHEHUSI (PU3NYECKUX, (PU3NKO-XMMHUECKUX CBOMCTB M XMMHUYECKOIO COCTaBa
pa3aessseMbIX MUHEPAJIOB.

I. CBOWCTBa ONpPEIEISIOT PACTBOPUMOCTh MUHEPAJIOB B HEOPIraHUYECKUX PACTBOPUTEIISNX
Y BO3MOYKHOCTb NIPUMEHEHMSI THAPOMETAIUTYPTHYECKUX MTPOLIECCOB B TEXHOJOTUYECKUX CXEMax
OIIN.

J. mporecchl 00€3BOKMBAHUS, 00CCIBUIMBAHMS, KOHIUIIMOHUPOBAaHUSI 00OPOTHBIX BOJ U
OUYHCTKU CTOYHBIX BOJI.

k. xapakTepu3yeT CIOCOOHOCTh Tela MPOTHUBOJCHCTBOBATh NPOHUKHOBEHHIO B HETO
Ipyroro, 6osiee TBEpIOTO Tena.

|. oTHOmIEHME Macchl MONYYEHHOTO MPOAYKTa K Macce MepepabOTaHHOTO HCXOIHOTO
CBIPBS.

M. rpaduyeckoe H300pakeHUE MOCIETOBATEIBHOCTH TEXHOJIOTUYECKUX OINepaluil MpH
OIIN, copepxamas wuHPOpManMIO O KayecTBeHHbIX wu3MeHeHusx IIM B mporecce ero
nepepadoTKU U peXHUME OCYIIECTBICHUS OTJEIbHBIX TEXHOJIOTHYECKUX OMEepPaIHii.

N. OTHOLIEHHE MAacChl KOMIIOHEHTa B NPOAYKTE K Macce€ TOro € KOMIIOHEHTa B
HCXOJIHOM II0JIE3HOM MCKOIIA€MOM.

0. Tpaduueckoe H300pa)KeHUE MOCIEN0BATEIbHOCTH TEXHOJIOTMYECKUX ONEpaluil MpH
OI1IU, conepxarasi “HGOPMAIHIO 00 UCIOIB3YEMOM IPU 00OTaIEeHNH 000pYyI0BAHUS.

p. rpaduueckoe H300pakeHUE MOCIEI0BATEIBHOCTH TEXHOJIOTMYECKUX ONEpaluil NpH
OIIN, copnepamias KoJMYeCTBEHHbIE HaHHble O pacnpeneneHun IIM m ero LK-oB mo



OT/ACIBHBIM TEXHOJIOTHUYECKHM OTEPAIIHSM B €. MACChl M B TIPOLIEHTAX OT HCXOIHOW Py/Ibl/
Kmou: 1-f, 2-a, 3-g, 4-b, 5-c, 6-k, 7-d, 8-, 9-i, 10-h, 11-j, 12-1, 13-n, 14-m, 15-0, 16-
p.

5.3. Ilpezenmayus: anzopumm u peKOMeHOAUUU RO CO30AHUIO RPE3EHMAUUU
AJTOpUTM CO3JaHUS [TPE3CHTALINH
1 sTamn — onpeeneHye ey Mpe3eHTaluu
2 sTan — noipoOHOE pacKpbITHE UH(POPMALIHH,
3 3Tam - OCHOBHBIE TE3UCHI, BBIBOJIBI.
Cnenyer ucnosb3oBarh 10-15 cnaitnos. [Ipu sTom:
- IEPBBINA Cail] — TUTYJbHBINA. [IpenHazHaueH 1 pasMeneHus Ha3BaHUs IPE3CHTAlluU, UMEHU
JOKJIaTYMKa M €r0 KOHTAaKTHOM HH(OpMaLnu;
- Ha BTOPOM cJiaiijie He0o0X0IMMO Pa3MECTUTh COJICPKAHKE MMPE3CHTAINH, a TAK)KE KPaTKoe
ONMCaHUE OCHOBHBIX BOIPOCOB;
- C€ OCTaBIIUECS Caibl UMEIOT HHPOPMATUBHBINA XapakTep.
OO6b1yHO TO/1a49a UH(POPMALIMK OCYIIIECTBIISCTCS IO MJIaHY: TE3UC — apTyMEHTAIIUS — BBIBO/I.

PexoMeHIaIIUM 110 CO3AHUIO TIPE3EHTAIINN:

1. YwurabGenbHOCTH (BUIUMOCTD U3 CAMBIX JAIBHUX YTOJKOB IIOMEIICHHS U C PA3IMYHBIX

YCTPOMCTB), TEKCT J10JKEH ObITh HaOpaH 24-30-pM mpudTOoM.

2. TmarensHO CTPYKTYpHpOBAaHHAS HHPOPMAITHSI.

3. Hannume KOPOTKUX U JAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX U HYMEPOBAHHBIX
CITUCKOB.
Kaxmomy mosoxxeHuto (uee) HaJlo OTBECTH OT/ICIbHBIN a03ail.
['maBHY¥O WJICI0 HAJI0 BEUIOKHTH B IIEPBOM CTPOKE ad3ara.
6. Hcnonb3oBarh TabnuyHbie GOPMBI IPEACTaBICHUS HHPOPMAIUH (THarpaMMbl, CXEMBI)
JUTSL WJUTFOCTPAITUU BaXKHEUTITNX (DaKTOB, UTO JTACT BO3MOXKHOCTH ITOaTh MaTepHal
KOMIAKTHO U HATJIATHO.
['padmka qomKHA OPTaHUIHO JIOTIOJTHATEH TEKCT.
8. BsicTymnenue c npe3eHTanuei niures e 6oiee 10 MUHYT.
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5.4 Ilpumep pewenusa 3a0auu na memy: «OnpeneneHne TeXHOJOTHYECKUX
nokKasareJjied o0oraneHus»

Meroanyeckue yKa3aHus

Texnonozuueckue pe3ynbTaThl 00OTALIEHUS] TOTO WJIM MHOTO IMOJIE3HOTO MCKOMAeMOro
HENIb3sl OLIEHUTHh MpPU TOMOIIM OJHOr0 Kakoro-nubo mokasarens. HeoOXoquMo yduThIBaTh
HECKOJIbKO OCHOBHBIX TIOKa3aTelel, XapaKTepu3YIOIUX Iporecc oborameHuss B 1menoM. K
OCHOBHBIM II0Ka3aTeNsIM OTHOCSHT: coOdepiycanue KOMHOHEHmMA B VCXOTHOM CBHIPHE; 6bIX00
MPOJYKTOB OOOTallleHUs; U36j1edeHue KOMIIOHEHTOB B TPOJAYKTHl OOOTallleHUsI U Kauecmeo
npooyKmoe obozawienusi.

Cooepirrcanuem Komnonenma HA3bIBACTCSI OTHOIIEHHE MacChl KOMIIOHEHTa K Macce
OpoAyKTa, B KOTOpOoM OH HaxoauTcs. CoaepaHHe KOMIOHEHTOB OOBIYHO ONpeaessercs
XUMHYECKIMH aHAJIM3aMH ¥ BBIPAKAETCs B MPOICHTAX, MOJSX SIWHHIIBI WIH JJIS ParoleHHbBIX
METaUIOB B rpamMMmax Ha ToHHY (/). CoaepaHue KOMIIOHEHTOB IPHHITO 0003HA4aTh
rpeyeckuMu OyKBaMH: a — COJEp>KaHuE B UCXOIHOU pyne; f — coiepaHue B KOHIIEHTpaTe,
IPOMITPOJIYKTE WJIK OTXOAAX,COOTBETCTBEHHO.

Bovixooom npodykma oOoramieHuss Ha3bIBaeTCs OTHOIIEHHWE MAacChl MOJYYEHHOTO
IPOAYKTa K Macce nepepadoTaHHOI0 MCXOTHOTO ChIpbi. BBIX0J BBIpaXkaeTcsi B MPOLIEHTAX HIIN
JIOJISIX €TUMHUIIBI B 0003HAYAETCS TPEYECKON OYKBOH .



H36neuenuem KOMIIOHEHTAa B TMPOJIYKT OOOTAIEHUS HA3BIBACTCS OTHOIIECHUE MACCHI
KOMIIOHEHTa B MPOJAYKTE K Macce TOro K€ KOMIIOHEHTa B HCXOJHOM IOJIE3HOM HMCKOIIaeMOM.
W3BriedeHre BhIpaKaETCsl OOBIYHO B MPOIICHTAX WM JOJSX SIUHUIBI U 0003HAYAETCS TPEUCCKOM
OykBoii ¢. V3BieyeHHe MOIE3HOT0O KOMIIOHEHTa B KOHIEHTPAT XapaKTEepPHU3yeT MOJHOTY €ro
nepexojia B 3TOT MPOAYKT B MPOIECCE OOOTALCHHUS.

KagyectBo mpoaykToB ompenensiercss couaepkanveM IK, BpemHblx mpumecei,
TPaHCOCTaBOM H JIOJDKHO OTBEUYaTh TPeOOBaHUEM, IPEIBSIBIIEMBIM MOTpeOuTeeM. TpeboBanus
K Ka4eCTBY KOHIEHTPATOB Ha3bIBAIOTCS KOHAMLMSAMU U pernameHtupyrorcs ['OCTamu, TY u
BPEMEHHBIMU HOPMaMH.

Bce texHonmormyeckue mokazaTenu oOoraiieHds B3auMocBsizaHbl. [losToMy, 3Has
3HAYCHUS] OJHHUX, MOXKHO PAcCUETHBIM ITyTE€M MOJYYUTh 3HAaYeHUs Apyrux. Eciam HaM u3BECTHO
coJiep’KaHue MOJIe3HOr0 KOMIIOHEHTa B MUCXOAHOM ChIphEe U MPOAYKTAaX OOOTaIleHUs, TO MOKHO
MOJCUYUTATh BBIXOJbl MPOJYKTOB OOOTaIlICHUs, W3BJICYCHUE IIOJIE3HOTO KOMIIOHEHTa B
KOHIIEHTpAT | T.1.

Ecimu o6o3HauMmM Maccy HMCXOMHOTO ChIpbs QUCX, Maccy MONYYCHHBIX MPOIYKTOB
obOoramieHuss KoHIeHTpaTa QxH OTX0J0B - XBOCTOB Qi TO BBIXOJ KOHIEHTpata Y« (%) u
OTXOJIOB Vxs (%) MOKHO OIIPENIEHUTH IO PopMysIam:

v =100y, 100 6
ucx Quex
Tak kak cymMMa BBIXOJOB KOHEUYHBIX HPOJYKTOB OOOTaICHUsI PaBHA BBIXOAY HCXOIHOTO
CBIpbsI, TpUHHMaeMoMy oO0bgHO 3a 100 %, MOXXHO COCTaBHTH OaylaHC TepepadOTaHHOTO
Marepraia (sl KOHLICHTPATa i OTXO/I0B):

Quex =Qk +Qxe WM Jyex =7k +7x6

3Has, 4T0Yucx = 100 %, 3anumem yx + yx=100.

CymmapHas Macca IIGHHOTO KOMIIOHEHTa B TPOAYKTax OOOTamieHus JOJDKHA
COOTBETCTBOBATh MAacce€ €ro B HCXOAHOM ChIpb€. DTO YCJIOBHE NPUHATO Ha3bIBaTh OalaHCOM
[IEHHOTO KOMITOHEHTA:

CymmapHass Macca IIGHHOTO KOMIIOHEHTa B HPOAYKTax oOoramieHus JOJDKHA
COOTBETCTBOBATh MAacCe€ €ro B HCXOIHOM CBIpbE. JTO YCIOBHE INPHHATO HAa3bIBaTh OalaHCOM
LIEHHOT'O KOMITOHEHTA:

100c =y B+ 7 x¢® ,

TAC U3BJICUCHUC ITOJIC3HOI'O KOMIIOHCHTA B KOHICHTPAT €k (%) OMpEACIIACTCA 1O (I)opMyne

o= Pl
¢y g=2.2=900.
a -0
N3 ypaBHeHust OanaHca ClemyeT, 9To
ye=%"%100
£-0©

IlIpumep 1.Ompenenuts BBIXOA XBOCTOB M H3BJIICUEHHE B KOHIIEHTPAT MOJE3HOTO
KOMITOHEHTa, eciu npu oboramieHnu 0,5%-Hoi pyasl moaydaroT 3,5%-noi korreHTpar u 0,2%-
HBIE XBOCTEHI.

A 3arnumeM ypaBHeHHE OanaHca
100 1008 a-p

e-  O0-p

= 05735 100 90,0%; 7, =100~ 7,5 =100~ 90,9 = 91%; &, = <L - 91735 _ogy
02-35 a 02 A

100 =y B+ 7x6®=(100-yx6) B+ 7x6® = ¥xg = -100,% =




3agaHus KOHTPOJLHOI PadoThl Nl

Bapuant 1. OnpenenuTs BbIXOJ] KOHIIEHTpaTa U U3BJICYEHUE B HETO IIEHHOTO
KOMIIOHEHTa, eclii Mpu oOorameHuu 15%-Hoit pynbl mnomydaoT 39,5%-Hoi
KOHIIEHTpAT U 1,5%-HbI€ XBOCTHI.

Bapuant 2. onpenenuTh BbIXOJA KOHIEHTpaTa U U3BJICUYCHHE B KOHIIEHTPAT
[IEHHOTO KOMIIOHEHTa, ecliu oborarutenbHas (paOpuka nepepabaTbiBaeT B CYyTKH
5000 T pynsl, comepxamei 1,5% 1eHHOro KOMIIOHEHTa, W moiydaetr 200 T
33%H0Tr0 KOHIIEHTpAaTa.

Bapuant 3 OnpenenuTs coiepkaHue [IEHHOTO KOMIIOHEHTa B XBOCTAaX,eCln
npu oboramenun 1,5%-Hoit pyabl BEIXOA KOHIIGHTpaTa paBeH 5%, a u3BieyeHue B
HEro LIEHHOTO KOMITIOHEHTa paBHO 90%.

Bapuant 4. OnpenenuTs KOJIMYECTBO TOHH KOHIIEHTpATa, MOJy4aeMOIo B
CYTKH Ha (abpuiKe MPOU3BOAUTEIBHOCTRIO 1O pyae 2000 1/44, eciau coaeprkaHue
[IEHHOTO KOMIIOHEHTa B pyzae 2%, B koHueHtpate - 30%, a u3BJIeUEHUE PABHO
90%.

BapuanT 5. J/IBa mpoaykra B cooTHoleHUHU 2:1 (0 Macce) u coleprkaiiue
COOTBETCTBEHHO 2.4 1 2,7% LIEHHOTO KOMIOHEHTa IMOCTYNAalOT Ha JTIOBOJOYHYIO
babpuky, rae w3 Hux nonydaror 40%-ubiii koHueHTpaT U 0,4%-Hble XBOCTHI
OrnpenenuTp BBIXOJ KOHIIEHTpATA.

3a1aHus KOHTPOJIbHOM Pa0oThl No2
OnpenenuTh BBIXOJ KOHIEHTpATa )M XBOCTOB )y, H3BJICUCHHUE B HHUX
[IEHHOTO KOMITOHEHTa U 3 PEeKTUBHOCTH oOorarieHus mo XaHkoky-Jlyiikeny, ecnu

U3BECTHO COJICP)KaHHME IICHHOIO KOMIIOHEHTA B PyJea, KOHIIGHTpaTe [/ U XBOCTax
®:

Ne BapHaHTa Conepxanue HEeHHOTO KOMHOHO;)HTa B MIPOJIYKTaxX 00OTaIleHus,

Pyna Konuenrpar, XBOCTHI,
a,% B, % ®, %

1 12,0 39.5 1.4

2 7,2 13,5 2,6

S 2,0 40,0 03

4 1,4 18,0 0.2

S 15 29,0 0.4

3agaHusg KOHTPOJILHONM padoThl Ne3




[ToCTpOUTh YaCTHYIO U CYMMapHYIO XapaKT€pUCTUKH KPYIHOCTH IO IUIOCY
U MUHYCY IpOOJEHON pYJbI MO pe3ysibTataM €€ CUTOBOIO aHalM3a U ONPEJEIUTh
BBIXO/JI KJIaCCa YKa3aHHON KPYITHOCTHU:

Nepapnan Brixop ximacca kpynHOCTH (MM), % Kpynnocts
Ta OTIPEIENIIEMOTO
KOMIIOHCHTA,
MM
30-20 | 20-10 | 105 | 5-2 | -2 | 1,004 | 04-02 | 0,2-0,1 | 0,1-0,074 | -0,074
1 9 | 39 | 28| 16 |8 16-8
2 6 | 34 | 29 | 18 13| - - - - - 14-8
3 - - - - |- 3 18 | 29 20 30 0,3-0,1
4 - - - - -] - 9 23 | 25 43 0,3-0,1
5 - - - - -] - 4 17 | 26 53 0,2-0,04

3agaHnus KOHTPOJILHOH padoThI Ne4

Onpenenuth 3PHEKTUBHOCTh TPOXOUYEHUS TPOOJIEHOTO MPOIYKTA MO KIIacCy
MEHBIIIE OTBEPCTHI CHTa B 3aBHCUMOCTH OT COAEpP>KAHUS HUKHEro Kiacca B
UCXOJTHOM MPOYKTE U 3aMeTbYEHHOCTUHAPEIIETHOTO MPOIyKTa (CM. TaOIuUILy).

HcxonubienanHeie No BapuanTta
1 2 3 4 5
ConepxaHue HUKHETO 35 40 50 30 39
KJIaCcCa B MUTaHUM TPOXOTa
3aMeNIbYEHHOCTHHAIPEIIET 5 7 10 4 6
HOT'O IPOJTYKTa
3ajaHust KOHTPOJbLHOH PadoThI NS
Paccuurars napameTpsl CyC€H3UU
No
Onpenenut
BapHUaHT HcxonHble 1aHHBIE .
a

Tsoxénas PactBoputens |p, t/cm3 |y;, 1 VYewm, JI

JKUJIKOCTh
1 Bpomodopm Crmpt . 2,7 - 0.3 VA, I

STHJIOBBII

2 Kunkocthb Bona 2,9 0,5 Vr, J1

Tyie

Kugkocts
3 Cymmna- Bona 3,2 0,2 - Vewm, JI

PopOaxa




4 KupkocTh Bona 3,5 0,3 - Vewm, JI
Knepuuun
PactBop
KUJIKOCTH
5 KunkocTh Knepuun 3,8 - 0,2 Vr, ]I
Knepuun
MJIOTHOCTBIO
3,2

3agaHus KOHTPOJLHOW PadoThl Ne6

OnpenenuTs BENMUUHY HUPKYJIUPYIOLIEN HArPY3KH MPHU U3MEIBUYCHUH PYIbI
B 3aMKHYTOM LIMKJIE IO CXEME

Hexodnsi

jﬁ lname;%

Hamensyenue

@+nS
Knaccupuxayus I
§ | Mecxu J ld’/mi
,-
(r-n)s ’ B
———-Q 3"6’/’6‘/8””&1“
Y Hsmenbvewue  npodyxm Q
Knaccugpukayus I
fecku Cnub

(1-n)S

U pe3yapTaTaM OMpOOOBaHWSA THTAHWS, CIWBAa W TICCKOB ITOBEPOYHOTO
KJ1accudukaTopa.

No Conepxanne pacuétHbix kiaaccos (-0,2+0,074/-0,074mm) B
BapHaHTa NPOAYKTax MOBEPOYHOTO Ki1accupukaropa
[Murtanue, a,% Cnus, B,% Iecku, N/9,%

1 68 44 77119

2 76 58 89/8,3

3 64 38 89/15

4 60 32 79/17

5 66 22 77,6/19

IIpumepHBIe BOIPOCHI K IK3aMeHY

1. Ilens u 3amaun o0oTaIEHUS] MUHEPATBHOTO CHIPHSI.
OU3UKO-XMMUYECKHE CBOWCTBA MHHEPAIOB, UCIIOJIb3YEMBIE TIPH UX PA3JCIICHHN.
3. OcCHOBHbIE METOBI 00OTACHUS MUHEPAIBHOTO CHIPhSL.

o
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11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

24,

25.
26.
27.
28.
29.
30.

31.
32.

VYpaBHeHue 6ananca u GopMysbl BHIXOZOB NMPOJYKTOB 00OTAIIEHUS U W3BJICUCHHS B HUX
II0JIE3HOT'0 KOMITIOHEHTA.

KauecTBeHHast TexHOJIOTMUECKasi cXeMa 00OrallleHUs U €€ IapaMeTphI.

KonnyecTBeHHAs TEXHOJOTMUECKasi cXeMa 000ralleHus U ee mapaMmeTpsbl.
BBoaHO-11ITaMOBast TEXHOJIOTHYECKAsi CXeMa 00OTalleHNs U €€ TapaMeTphl.

Cxema 1ienu anmnapaToB U €€ apamMeTpsbl.

Kak onpenenstorcs 1 BbIpakatoTcs KJIacChl KPYITHOCTH PyAbI?

.Uto Takoe xapakrepuctuka kpynHoctu? Kak cTposiTcs yacTHble W CyMMapHbIe

XapaKTEepUCTUKU KPYIHOCTH?

C Kkakoll 1enblo OCYIIECTBISIETC TpoxodyeHue npu apobinennn? Kak nompasnensrorcs
IPOXOTHI B 3aBUCUMOCTH OT JABM>KEHHUS IPOCEUBAIOLLEN TOBEPXHOCTH?

Yro npencrasiseT coboi yncio PeifHosbaca U Kak OHO UCHOJIb3YeTCs IIPH ONPEAeICHUN
CKOPOCTH IaJICHUS YaCTUL[ B )KUJIKOCTH?

Kakoil npouecc noaroToBKM MUHEPAIbHOTO ChIPbsS Ha3bIBAIOT APOOJIEHUEM U JUISL Yero
ero ocyniecTBisifoT? CTeneHb U CTaquu JpOOIICHNUS.

Cxembl npobnienus. I[IpenBapuTesnbHOE W HOBEPOYHOE TI'POXOUEHHUE MPH JPOOICHUU
pyabl. Bunel 1pobuiiok.

W3menbueHue pya ¥ TUIIBI U3MENBYUTEILHOIO 000PYA0BaHUSL.

Uro Takoe UMpKyIupylollas Harpyska M Kak OHa Bblpaxaercsi? BrusHue
LUPKYJINPYIOLIEH Harpy3ku Ha 3(pQEeKTUBHOCTb U3MENIbUCHUS PYIbI.

Oo6nacte npuMeHeHUs1 CKpyOOepa oT OyTapsl ¥ UX pa3Inyusl.

OCHOBHbBIE METO/1bl IPABUTAL[IOHHOI'O OOOTaIllEHHS.

OTtcaaka v PUHIUIT ACHUCTBUS OTCAJ0YHON MAIIUHBI.

TspxenocpeaHas cenapanysi 1 OCHOBHbIE IPUHLUIIBI €€ PeaTH3alHH.

O6opynoBanue Uil peajdu3aluy TPaBUTALMOHHOIO 00OramieHusi pyA-BUHTOBOM
cenaparop, KOHIIEHTPALMOHHBIN CTOJI, IILII03.

CBolicTBa MHUHEpAJOB, HCIOJB3YIOEMbIE TpU UX (PIOTALIMOHHOM pa3AeiICHUHU.
Pa3zHOBHIHOCTH (PJIOTALIMOHHOTO MPOIIECCa, UX Pa3IUyKsl U IPEUMYIIECTBA.

Bunel peareHtoB, HCHOIb3yeMbIX MNpu (iaotauuu — coOuparenu, aKkTUBATOPHI,
JIETIPECCOPBI U PETYISITOPBI CPeJibl, UX POJIb IPU (IIOTALINH.

Maruutsble cBoiicTBa TBEPABIX Ten. Kmaccuukanuss MUHEpaiaoB MO UX MarHUTHBIM
cBoiictBam. llens W 3amaum oOorameHuss MHUHEPAIbHOTO ChIpbsi. MeTOAbl MarHUTHOU
cernapanuu.

DNEKTPUUYECKHE CBOMCTBA MUHEPAJIOB, UCIIOIB3YEMBIX IIPH JIEKTPUUECKOMN Ceraparum.
CrniennanbHble METObI 000TALIEHUS TOJE3HBIX HCKOTIAEMBIX.

O06e3B0oKMBaHKE, CTYIIEHNE; OCHOBHBIEC THITHI allllapaToB, UX OTIHYUS.

Ounprpanusi. OcHOBHbIE BUAbI GUIBTPOB, UX OCOOEHHOCTH.

Cymka. OcHOBHBIE BU/IbI CYIINJIOK.

TpeboBaHust K COUHBIM BOJAM INpPHU UX YAAJIEHUU B BOJOEMBI. XBOCTOXPAHWUIIUIA; UX
Ha3Ha4YCHHUE.

Ounctka cTouHbIX Boa. HeoOxoaumocTh mpuMeHeHns 000pOTHOTO BOAOCHAOKEHUSI.
[TemeynaBiauBaHue.



TEXHOJOI'MYECKAS KAPTA JUCIHUIIJIMHBI.

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
21.05.041 opHoe aes1o
cnenuaguzanua Ne 6 «Oooramenune moje3HbIX HCKONMAeMBIX>

(xon, HaTpaBIIeHUE, IPOQILIH)

TEXHOJOI'MYECKASA KAPTA

MIudp aucrmmmmae mo PYIT l B1.B.B I[,4_1

Jlucuumuea | OGoramenne noJie3HbIX HCKONAEMbIX

Kypc |3 |cemectp [56

Kadenpa | I'opHoro nesna, Hayk 0 3emJie 1 MIPUPOT000YCTPOICTBA

Tepemenko Cepreii BacuibeBuy, A.T.H.,
3aB.kadenpoi

TOPHOIO0 J1eJ1a, HAYK 0 3eMJle U MPUPOA00DyCTpoOiicTBa

D6 TPYIOEMKOCTbwe3er | 144/4 | Kon-Bo cemectpoB | 2 | MHTepakTHBHBIE BOPMblosu frex. cow. | 2/2
TK o6 frex. cow. B/6 IIP/CMourex cew. 1212 UTBo6u frex. cew.  FI- | ®opma konTpoIs | JK3aMen

®.1.0. nmpemnogaBares, 3BaHuE, JOKHOCTD

— BJIAJICHUEM OCHOBHBIMH ITPUHIIMITAMH TEXHOJIOTHIA IKCILTyaTal[AOHHOHN pa3BEIIKH,
JOOBIUH, TIEpEepPabOTKU TBEPBIX MOJE3HBIX UCKOIAEMBIX, CTPOUTEIILCTBA U
9KCIUTyaTaluH 1M03eMHBIX 00bekTOB (ITK-3).

Koa ¢opmupyemoii KosmmuecrBo MaxkcumaJjibHoe Cpok
CoaepxaHue 3a1aHus .
KOMIIeTeHIIMH MEPONpPUATHI | KOJIMYeCTBO 0a/VIOB | Mpe1oCcTaBJIeHHs

Beoownwtii o0k

He npenycmotpen | | | |

Ocnoenoii 010K

K-3 'YcTHBIH ompoc Ha 4 12 B Teuenue cemectpa
[MOHMMaHKUE TEPMUHOB
K-3 PelieHne KOHTPOJILHOM 4 12 B Teuenue cemectpa
a0O0ThI
MK-3 TecTtupoBanue 1 36
Bcero: 60
Bomnpoc 1 20
IK-3 DK3aMeH Borpoc 2 20 o pacniucanmio
Bcero: 40
Hroro: 100
Jlononnumenvuoulit 610k
K-3 Pedpepar 5 ITo cornmacoBanuio ¢
[IPenojaBaTesieM
Bcero: 5

[IIkana oneHUBaHUS B paMKax OamibHO-peUTHHToBON cucteMbl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6annos, «4» - 81-90 Oammos, «5» - 91-100 OanoB.




