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OBILINE YKA3ZAHUA

1. HEJIM OCBOEHUSA JUCHUITJINHBI

[enssMu OcBOCHUS TUCHUIUIMHBI « TeXHOJIOTHs 000TraieHus: MOJE3HbIX HC-
KOITAEMBIX» SIBJIAETCS (POPMUPOBAHUE Y CTYACHTOB 3HAHUN MO TEXHOJIOTMH Ie-
pepabOTKU U UCHOJb30BAHUIO UCKOMAEMBIX YIJI€H Ha OCHOBE M3YUYEHUSI CBOWCTB
UCKOTIAeMbIX YTJIeH, 3(()EeKTUBHBIX MPOILIECCOB M TEXHOJIOTUYECKUX CXEM 00ora-
HIEHUS YIJIEH, COBPEMEHHOI'O TEXHOJIOTMYECKOTO 000pYyAOBaHUS C YUETOM Tpe-
OOBaHMII MO OXpaHe OKPYKAIOIIEH Cpelpl, a TaK )K€ HAYYUTh CTYJIEHTOB Ompe-
JIENATh TEOPETUYECKUE U MPAKTUUECKUE TTOKA3aTeIn 00O0TalieHnus u pa3padaTsl-
BaTh TEXHOJIOTMYECKYIO CXEeMY IepepaboTKH YIJIs, OCYIIECTBISATH €€ ammnapa-
TypHOE OCHAILEHWE, IIPUBUTH HAaBBIKU MPOBEACHUS CAMOCTOSTENBHOW HAy4HO-
UCCIIEIOBATENbCKOM pabOThI TP MCCIEA0OBAHUN 000TaTUMOCTH YIJIS U MPU pa3-
paboOTKe ONTUMAJBHBIX TEXHOJIOTMYECKUX MAapaMEeTPOB OTIEIbHBIX IMPOILIECCOB
nepepadoTKu yrieH.

HucuunnuHa «TexHonorus o0oramieHus MoJIE3HbIX MCKOMaeMbIX» (op-
MHUPYET TEOPETUYECKHE 3HAHUS, PAKTUUYECKUE HABBIKU, BhIpA0AThIBAET KOMIIE-
TE€HLHH, KOTOpbIE JAIOT BO3MOXHOCTb BBIOJHSTH CIAEAYIOIIHE BUJBI Mpodec-
CUOHAJIBHOM  JEATENbHOCTU: MPOU3BOJCTBEHHO-TEXHOJOTUYECKYIO; HAy4YHO-
MCCJIEI0BATENBCKYI0; OPraHU3aMOHHO-YIIPaBICHUYECKYIO.

B o6mactu mnpou3BOACTBEHHO-TEXHOJIOTMYECKON NI€ATEIbHOCTH IIEJIbIO
JTUCUUIUIMHBI SBJISIETCSI HAYYUTh CTYIEHTA SKCILUIyaTUPOBAaThb O00OpPYAOBAHHE U
TEXHUYECKUE CUCTEMbI oOecrnieueHus 3P(PEeKTUBHON M O€30NacHOM peanu3aluu
TEXHOJOTMYECKUX MPOLECCOB MPHU MPOU3BOJACTBE PadOT MO mepepaboTKe TBEp-
JIBIX TIOJIE3HBIX MCKOIAeMbIX; pa3pabaThiBaTh U PEATU30BBIBATH MEPONPHUATUS
[0 TOBBILICHUIO KOJIOTMYECKON 0€30MacHOCTH TOPHOTO MPOM3BOJCTBA; PYKO-
BOJICTBOBAThCA B MPAKTUYECKON MHKEHEPHOU AECSATEIbHOCTU NPUHIUIIAMH KOM-
IJIEKCHOTO MCITIOJIb30BAaHUS T€OPECYPCHOIO MOTEHIMAIA HEIP.

JU1st BeieHHsl OpraHu3allMOHHO-YIIPaBIEHUYECKOU I€ATEIbHOCTH UCLIH-
IUIMHA YYUT YMEHHIO IPOBOAUTH TEXHUKO-3KOHOMUYECKHI aHalu3 ¢ 000CHOBA-
HUEM MPUHUMAEMBbIX PEIICHUI.

JInsi  Hay4dHO-MCCIEN0BATENBCKON JEATEIIbHOCTA 3HAHUE JUCIUILIMHBI
«Texnonorusi o6oranieHus MOJE3HBIX MCKOMAEMbIX» MO3BOJISET MIAHUPOBAThH U
BBITNIOJIHATh TEOPETUUECKHUE, IKCIIEPUMEHTAIbHBIE U JIA0OpATOPHbIE HUCCIEA0Ba-
HUsA, 00padaThIBaTh MOJYYEHHBIE PE3YJIbTATHI C UCIOJIB30BAHUEM COBPEMEHHBIX
WHOOPMAIIMOHHBIX  TEXHOJOTUW;  COCTaBJIATh  OTYETHI 1O  HAy4YHO-
UCCIIEIOBATENLCKOM paboTe caMOCTOATEIbHO WJIM B COCTaBE TBOPUYECKHX KOJI-
JIEKTUBOB; OCYILECTBISATh MATEHTHBIM IMOWMCK, M3y4aTh HAYyYHO-TEXHHYECKYIO
uH(GOpPMAIIMIO, OTEYECTBEHHBIM U 3apyOeKHBIH ONBIT 10 TEMaTHUKE HCCIEI0Ba-
HU.



2. MECTO JUCIAIIV/IMHBI B CTPYKTYPE OOII

Jucuumnuna «TexHomorusi oboraiieHus: Moje3HbIX HMCKOMAaeMbIX» OTHO-
CUTCSI K JUCHUILTHHAM nipodeccuonansHoro mukina C3.5.18 u sBnsercs noruye-
CKUM MPOJOKCHHEM paHee H3yYEHHBIX TEOPETHUECKUX AMCUUIUIMH MO OT-
JINIBHBIM METOaM M IpolieccaM pa3iefeHUs] MUHEPAIbHOTO CBHIPhS, TPUMEHHU-
TEJIBHO K CHEIU(PUIECKIM OCOOEHHOCTSIM YTJIsl, Kak 00BEKTa 00OTaIeHHS.

HacTosmas aucuuiuinHa mNpeAaHa3HaueHa i yriIyOJeHHOTO HW3y4YeHUs
O0COOEHHOCTEHW TEXHOJOTUM OOOTAIICHUS yTieH, UX MepepadOTKH W UCIOJIb30-
BaHUS B Pa3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH M OMHPAETCS HA 3HAHUS, I0-
JTy4EeHHBIE TIPU U3YYEHUH JUCHUTUIMH COTJIACHO TabJIuIe

Ne i/ HaunmenoBanue HanmeHnoBanue pas3aenoB TeM, yCBOe-
JTUCILIUILINHEBI HHE KOTOPBIX HEOOXOAMMO CTYJICHTaM
1 ['paBuTanIOHHBIE TTPOLIECCHI
Bce pa3znensr
oOorareHus
2 dnoTtanoOHHbBIE TPOLIECCHI
P Bce pa3znensr
oOorarieHus
3 ITporecchl 06€3BOKHUBaAHUA,

OKOMKOBAHUS U CKJIaAUPO-
BaHUA NMPOJYKTOB oborarie-
HUs

Bce paznensr

3. KOMIIETEHIIUHX OBYYAIOILIEI'OCH, POPMUPYEMBIE
B PE3YJbBTATE OCBOEHUSA JUCHUITJIMHbI
«TEXHOJIOT'USAA OBOT'AHIEHUA ITOJIE3HBIX UCKOITAEMBbIX)>

OcBoeHue AUCIHUILUIMHBI HampaBieHo Ha (opMupoBaHue obuienpodeccu-
OHAJIbHBIX KOMITETCHITUH !

(ITK-22) — roToBHOCTBIO BBIMOJIHATH IKCICPUMEHTAIBHBIC U JTabopaTop-
HBIE UCCIIeI0BAaHUS, MHTEPIIPETUPOBATD MOIYYECHHbIE PE3YIbTAThl, COCTABIATh U
3alUIIATh OTYETHI.

[TpodeccuonanbHo-criennanu3uPOBaHHBIX KOMIIETEHLIUHI!

(IICK-6-1) — cmocoOHOCThIO aHAIM3UPOBATH TOPHO-TECOJOTHUECKYIO WH-
(dbopMaruio 0 CBOMCTBAX M XapaKTEPUCTUKaX MHUHEPAIbHOIO ChIPhS U BMEIIAI0-
HIMX TIOPO/T;

(IICK-6-2) — crocoOHOCThIO BBIOMPATh TEXHOJIOTHIO TPOM3BOJICTBA pa-
00T Mo 00OTalEHUIO MOJIE3HBIX UCKOMAEMBIX, COCTABIISATh HEOOXOIUMYIO JOKY-
MEHTAIINIO B COOTBETCTBHH C ACHCTBYIONTUMH HOPMATHBAMH.

B pe3ynbraTe 0cBOSHUS AUCHUTUIHHBI 00YYaIONTUICS TOJDKEH:

3HATh:

-pu3nyeckue M XMMHYECKHE CBOWCTBA TIOJIE3HBIX HCKOIMAEMBIX, WX
CTPYKTYpPHO-MEXaHHUUECKHE 0COOEHHOCTH;




- IPpOLCCChbl M1 TCXHOJIOTUH nepepa60TKI/I 141 060FaH.ICHI/IH TBEPAbLIX ITIOJIC3-
HBIX MCKOIIACMBIX

- IIPpOUCCChI O6€3BO}KI/IB8,HI/ISI, OKOMKOBAHHA U CKIIAAUPOBAHHA MHUHCPAJIb-
HBIX IIPOAYKTOB K OTXO/J10B O6OI‘8,HI€HI/ISI;

yMeTh:
-aHAJIU3UPOBATH YCTOMYMBOCTh TEXHOJIOTMYECKOTO MPOIECcCa U KauyeCTBO

BBIITYCKAEMOM IIPOTYKIIUH;

- PacCYUTHIBATH OCHOBHBIC MapaMeTphl TEXHOJOTHH M 0OOTaTUTEIHHOTO
000pyI0BaHUS;
— NPUHUMATh TEXHHYECKHE PEHICHHS IO OO0CCIICYCHHIO Oe30MmacHBIX
YCIIOBUH TpyJa M CHIDKEHHUIO BPEIHOTO BIIMSHHUS IPOIIECCOB OOOTAlICHUS Ha
OKPYKAIOIIyIO CPEaY;
BJIAJIETh:
- HAyYHOW TEPMHUHOJIOTHEH B 00J1aCTH 00OTaIICHHS;
— OCHOBHBIMHM METOJIaMH U MPUOOpAMU HAYIHBIX MCCIICOBAaHUN B 00J1aCTH
oOoraIeHus.

4. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI
«TEXHOJIOI'YMSA OBOI'ALIEHUSA ITOJIE3HBIX UCKOITAEMbIX»

OO0uas Tpy10€MKOCTh TUCITUTIIIMHBI COCTABISAET 5 3aYETHBIX €IUHUII

(144 9 + 36 4y Ha HPK3aMEH).

COAEPKAHHUE PA3JIEJOB JUCHUITIJIMHBI

No Paznmen
Coneprkanue pasjena
pasnena JACITUILIHHBI
TexHnuyeckasi XapaKTepHCTHKA YIJleil M X MePCNeKTHBBI HA PbIHKE JHeP-
1. N
romocureeii [1, 2,4, 12, 13, 15]

1.1 Texuuueckast xa- | Ponb u 3Hadenue oboramienus yris. Mcnonas3zoBanue mpo-
paKTepI/ICTI/IKa 158 ILYKTOB O6OFaHICHI/I$[ YIJida B paSJ'II/ILIHI)IX 0Tpacn51x HpOMBIHI-
HCIIOJIb30BaHHE neHHocTtu. Mcropust pa3Butus yrieoboramienus B Poccun u
yriei. Kyz0acce.

2. TexHOJI0THYECKHEe CXeMbI YIi1eo0oraTuTesibHbIX ¢padopuk [1, 2, 14, 21, 23].

2.2. OcoOenHoctH 1 OcoGenHocTr 000TalIEHHUS] KOKCYIOIIUXCS U SHEpreTHye-
CXeMBbI o0orarie- | CKUX yriie, OypbIx yriei u cnanies. M3o0paxkenue cxeM
HUA TBepI[OFO nenu anr[apaTOB, KAa4C€CTBCHHO-KOJIMYCCTBCHHBIX CXEM U
TOIIJIMBA BOJHO-TIJIAMOBBIX CXEM YTIIe000TaTuTeNbHBIX adpHK.

3. OGoramenue Kokeyrommxces yraeii [1, 2, 3, 14, 21, 22, 23].

3.3. [Tpuém, ycpeane- | YrienpueMHble yCTPOUCTBA, CKIaIMPOBAHUE PSIIOBBIX yT-
HUE ¥ ITOATOTOBKA | JICH, yCPETHEHHE C TIOMOIIBIO aKKYMYIHPYIONTUX OYHKEPOB.
yris k oboramie- | [IpenBaputenbHOe rpoxoueHUe U JpOOIeHHE KPYITHOTO YT-
HUIO. ns1. [loaroroBuTenpHas Kaaccuukays u ooecIaMInBa-

HUE YISl YIS TOJTyYCHHS MAIIMHHBIX KJIACCOB.
TexHOoJIOrHYeCKre POIECChl 00OTaICHHS YTIICH.
3.4. \ ['unpaBnuyeckas \ OTca04YHbIe MAIIMHBI JUIss 000TaIlleHUs YIS, HACTPOUKA U




oTcajka perynupoBka ux paboTsl. aKTOPHI, BIUSIIONINE HA PE3YIb-
TaThl 000TAICHISI YTIIsI OTCAKOM.

3.5. Ob6oraienue B Tsoxké€nocpeanbie cenapaTopsl U THIPOLUKIOHBI, 00JIaCTh U

TSOKENBIX cpellaXx. | OCOOCHHOCTH MX MPUMEHEHUs. Pereneparuss MarHeTHTOBOM
CYyCIIEH3HUH. DIIEKTPOMarHUTHbIE cernapaTopbl. CXembl TsKe-
JIOCPEJTHBIX YCTAaHOBOK M pEereHepaluu CyCleH31HU.

3.6. ®notanus yroib- | Ponb 1 3agaun ¢iaotanuu yrojabHbIX IIJIAMOB B CXeMax yr-

HBIX IJIAMOB. neoboramieHus. GakTOpkI, BAUSIONINE HA (DIOTALNIO YTJIs.
[ToaroroBka mynbmsl epes GaoTalue, peareHTHbIN pe-
XKUM, (PIIOTAIIMOHHBIC MAIITHHEI.

3.7. IToaroroska [ToaroroBka mynbmsl epes GaoTaue METOIOM MaCIISTHOM
MYJIBIIBI IEPE]] aspoarsiomepanuu. Mexanusm mnpoiiecca. [Ipombiniennas
dnoranueil. yCTaHOBKA MacCJIsTHON a’poarjoMepaliyi.

3.8. Macnsnas arno- | Teoperuueckre OCHOBBI Iporiecca. Pearentsl u 060pyaoBa-
Meparusi yroJjib- HUE JUIs arfioMepanuu. TeXHOJIOrHYeCKUEe CXEMbl MACIISTHOM
HBIX IJIAMOB. arnomeparuu yris. O61acTi mpuMeHEeHHs mpoliecca.

4, O06e3B0oKMBaHNE MPOAYKTOB oboramenus yras [2, 14, 21, 22, 23],
4.9. Crioco0s1 06€3- JlpeHupoBaHue, TPOXOYCHUE, IICHTPUPYTUPOBAHUE, OCa-
BO>KMBAHMS. xaeHue, GpuibTpoBanue U cyuika. OcoOeHHOCTH, anmnapary-
pa, cXeMbl U TIoKa3aTesin 00€3BOKUBAHUS YIIEH Pa3IuuHOU
KPYIHOCTH.
4.10. | Ucnonws3oBanue | Mcmonb3oBanue (GIOKYISHTOB JIJISl HHTCHCHU(DUKAIIMH TTPO-
(bIOKYISIHTOB 1IeCCOB 00E€3BOKUBAHUS YTOJBHBIX IIUIAMOB U MPOAYKTOB HX
pasnenenus. [IpuroroBnenne padbounx pacTBOpoB (IIOKY-
JISTHTOB.

4.11. | O6e3BoxkuBanne | OOOpynOBaHUE M TEXHOJOTHYECKHE CXEMBbI 00€3BOKUBAHUS
0TX0/10B (J10Ta- | OTX0/0B (IIOTAIUH.
02071

4.12. | Boano- BoaHo-1amMoBbie CXeMBbI YIiie000raTuTenbHbIX (padpHK.
[IJIAMOBBIE CXe- Nx xnaccuduxanms. Ucnons3oBanue 000pOTHON U OCBET-
MBI yriaeo0oraTu- | JIEHHOH BoJibl Ha (habpuke. PacueT BOAHO-IIJIAMOBBIX CXEM.
TEJIbHBIX (aOpuK.

5. Oo6oranieHue YHEPreTHYECKUX, OypoIX yrJeii u cianues [1, 2, 3, 14, 21, 23].

5.13. | Cxemsl oOoraie- | OborarmieHue yrisi B IPOTUBOTOYHBIX BOJHBIX CEMapaTopax.
HUs ¥ ammmapatyp- | O0orameHue KpyImHO3EPHHUCTHIX YTrOJbHBIX IIJIAMOB B BHH-
HOE OCHAILlEHUE. | TOBBIX CEMapaTropax.

JIABOPATOPHBIE 3AHSTUSA
Henens No HaumenoBanwue paboTsl O6beM B yacax/3E
cemecTpa | paszzena 0]0) 30

Nel. Omnpenenenne rpaHyJI0OMETPUUECKOTO

5 2 COCTaBa yTOJIbHBIX IIUIAaMOB M BBIOOp cxembl | 4/0,11 -
ux obpabotku [1, 2, 6, 16]
Ne2. MWccnenoBaHWe KWHETHKH — (DIIOTAIMH

6 3 4/0,11 | 2/0,056
yroJbHBIX uTamoB [1, 2, 6, 16]

7 3 No2.  MUccnenoBanme KHUHETUKH  (JIOTAIMA 4/0.11 i
yroJbHBIX uTaMoB [1, 2, 6, 16] '

8 3 Ne3 . IToaroroBka mynbibl nepes GroTamuei 4/0,11 -




METOJIOM MACJISIHOW a3poarjioMepaniy yroib-
HBIX TI1amoB [1, 16]

Ne4. OGoraieHne yrojbHbBIX IIJJAMOB METO-

JoMm MacistHo arnmomepanuu [1,10, 16] 210,056 | 2/0,056

Tekylmuil KOHTPOJIb: ¢laya U 3alluTa OTYETOB

10 2,3 110 JtabopatopHbiM padortam [1, 2, 6, 10, 16]

4/0,11 | 2/0,056

Ne5. Bnusinue QnoxkynstHTOB Ha 3¢ QHEKTUB-
11 4 HOCTh 00e3BOXMBaHUs (uoTokoHueHrpara | 4/0,11 -
Ha Bakyym-duibTpe [1, 2, 6, 16]

No6. Bnustnue aecTpykiuuu MOJeKyn QIIoky-
12 4 JISTHTOB Ha 3 GEKTUBHOCTH MPOIECCOB OCBET- 4/0,11 | 1/0,028
JICHUs NUTaMOBBIX BoJ [1, 2, 6, 16]

13 3.4 TekyIuit KOHTPOJIb: C/1a4a U 3allliTa OTYCTOB 4011 | 1/0.028
1o 1aboparopHbeM padoram [1, 2, 6, 16]

Hroro 34/0,94 | 8/0,222

CAMOCTOATEJIBHAA PABOTA CTYJAEHTA

OYHASA ®OPMA OBYYEHMUA
Pa3nen ouc- | Ne Hene- Buna camocTositenbHO#M paboThl O0BeM
IIUTLIAHBI hii7i CTyJEHTA B yacax/3E
1-5 1-13 CHU]], KIT 36/1,0
[ToaroToBka k 1aboparopHbiM pado-
3 5-8 tam NeNe 1-4 u oopmieHne otye- 10/0,278

ToB [1, 2, 6, 10, 16]

[ToaroroBka k 1a00paTOpHBIM pabo-
4 0-13 | tam NeNe 6-8 u ohopmiicHHE OTUeC- 10/0,278
ToB [1, 2, 6, 16]

[ToaroroBka Kk KOMIIBIOTEPHOMY TeE-

1-5 14-15 cruposanuio [1, 2, 6, 10, 16, 21, 23]

10/0,278

HNuTtepHeT-pecypcebl, KOHCIIEKT JICK-
1805051

1-5 16-17 10/0,278

Hroro: 76/2,111

B koHue ceMectpa cTyJeHTaM HEOOXOAMMO TMOJYYHUTh JIOMYCK K JK3a-
MeHy. Jlomyck BBICTaBIs€TCS MO UTOraM padoThl Ha J1aOOPATOPHOM MPAKTH-
KYME U pe3yJIbTaTaM KOMIIBIOTEPHOTO TECTUPOBAHUS.

PadoTa ¢ KOHCIIEKTOM JIeKINH
Pabora ¢ KOHCIIEKTOM JICKITUM 3aKitodaeTcs B cieayrormiem. [locie nzy-

YCHUS KaXXIAO0TO pasjciia JUCHUIIJIMHBI CTYACHT Ha OCHOBAHHWHN CBOCTO KOH-
CIICKTa HGKHHI;'I CaMOCTOATCIBHO B IICPpUOJ MCKIAY OUYCPCAHBIMHA JICKIIMOHHBI-




MU 3aHSATUSIMHU TTPOU3BOJUT MU3YUYEHHE MaTepualia C yKa3aHWEM HESICHBIX, He-
MOHSATHBIX MOJIOKEHUM JIEKIIMU. DTH BOIPOCHI 3aTEM MO IJIEKAT YICHEHUIO Ha
KOHCYJIbTaILMAX IO KypCy, KOTOpPbIE MPEyCMOTPEHBI YUEOHBIM TIJIaHOM.

IMoaAroToBKa K BHITOJHEHUIO JIA00PATOPHOT0 MPAKTHKYMAa

[IporpamMma Kypca mpenycMaTpuBaeT BBIMOJHEHHE IIECTH JTaOOPaTOPHBIX
pabot (Tabm. 3). [ToaroToBka kK 1a00PATOPHBIM 3aHITHIM 3aKJII0YAETCS B paboTe
C KOHCTIEKTOM JICKIIUI 10 JaHHOW TeMe, B U3YYCHHH COOTBETCTBYIOIIETO pa3e-
Ja ydyeOHMKa WK y4eOHOro MocoOusi, B TPOCMOTPE AOIMOJHUTEIBHON IUTEpaTy-
pbl. BoimonmHenue nabopaTopHbeIX pabOT MPOUCXOAUT B JlabopaTopuu Kadeapbl
«O0orainieHyue MoJie3HbIX UcKomaembix». OdopmieHue paboThl BBINOIHIETCS
CTYZAEHTOM CaMOCTOSITENILHO.

KoHnTpoJb caMocTOsITEILHON Pa00ThI

KoHTpoiib caMocTOsATENbHOM pabOThl CTYA€HTOB OCYIIECTBIISIET MPETIO-
naBatenb B ayauTopuu. [IpegycmaTtpuBaeTcst HCIONb30BATh CIAEIYIOLUINE BUIbI
KOHTPOJIA:

— YCTHBIM OIIPOC;

— oTuert, opmat A4.

Bonpocel k ycTHOMY onpocy

1. Ha kakoMm npuHIMIE OCHOBaHO pa3elieHUE YroJbHBIX M MOPOJHBIX
qacTuIl npu rotaruu?

2. Tlouemy He (pOTHPYIOTCSI YTOJNBHBIE YACTHIBI KPYMHOCTHIO Oonee 1

MM?

Kak BiausieT rpaHyJIoOMETpUYECKUI COCTAB Ha pe3ysbTaThl (prroTaruu?

HazoBute peareHTsl A1 GoTauuu yris, crnocoObl MoAa4Yy UX B MYJIb-

Iy U pacxo/l.

Kakue TpeOoBaHus NpeabsBISIOTCS K MalllMHAM 17151 (pJIoTaluu yriis?

VYKaxxuTe npeuMyIecTBa MEXaHHYeCKuX (PIOTOMAIIINH.

7. Kakoe BcrmomoratenbHOoe 000pyAOBaHHE HEOOXOAWMO HCIOJIb30BaTh
npu GIoTaKU yrias?

8. Uem o0ycioBieHa BO3MOKHOCTh MPUMEHEHUS MPSIMBIX cXeM (uioTa-
uuu’?

9. Kakum o0pa3zom aBTOMaTU3UPOBAH MpoIecc (GIoTaruu

10.Kakue metoabl NpUMEHSIOTCA Ui 00€3BOKUBAHUS KPYITHBIX, MEIKUX
KJIACCOB YIJIEH, YTOJbHBIX IIJIAMOB?

11.B yewM 3akiro4aeTCss MEXaHU3M JeHCTBUS (DJIOKYISTHTOB?

12. Kakue (pyiokynstHTBI IPUMEHSIOT HA YIII€000raTUTENbHBIX (hadpukax?

B w
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13. Kak Bnuser Ha mpoliecc (PIOKYISIIUU TPaHYJIOMETPUUECKUN U Belle-
CTBEHHBIN COCTaB TBEPIOM (ha3bl?

14. Hapucyiite cxembl 00pabOTKH 1 CKJIaJAUPOBAHUS OTXOI0B (DIIOTAIIUH.

15. Kakoii npoliecc Ha3pIBaeTCsl oOoraiieHueM yriis?

16. Jlath onpeneneHus MpoayKTaM 00OTalleHHUS.

17. IlepeyrcnuTh METOIBI OMPENEICHUSI TPAHYJIOMETPUUYECKOTO COCTaBa
CBIMTYYUX MAaTEpPUAJIOB.

18.OmnpeneneHue rpaHnyIOMETPUIECKOTO COCTaBa PYAbl METOJOM CUTOBO-
ro aHaAJIN3A.

19. [lepeuncnutTh METOIBI ONPEACIICHUS TPaHYJIOMETPHUECKOTO COCTaBa
CBIMTYYUX MAaTEPUAJIOB.

20. MBnoXuTh METOAMKY MPOBEIACHUS CUTOBOTO aHAJIM3A.

21. JlaTh onpeneneHue HEMPEPHIBHOMY, Pa30BOMY, MOKPOMY PacCeBaM.

22. TlepeuncianTh U OXapaKTEPU30BaATh BUJIbI BIIATH.

23. Kak BIUsieT BIaKHOCTH YIJIsl HA TPAHCIIOPTUPOBKY, TEIUIOTY Cropa-
HUSL, IPOIECC TPOXOUYECHUS?

24. ]Jlatp kiaccuuKanuo NpoayKTOB 00OTaIIEHUSI B 3aBUCUMOCTH OT
BJIQXKHOCTHU.

25. Ha3BaTh OCHOBHBIC METOIbI 00C3BOKUBAHUSI TTPOTYKTOB oOoTrarie-
HUSI.

26. JlaTe onpeneneHue nporieccy QIIOKYISAINN.

27. Kakue BemiecTBa MPUMEHSIOTCS B YTJIe000TaleHNH JIJIs1 HHTEHCHU(DH-
KaIli¥ IMPOIECCOB CTYIICHUS, OCBETIICHUS, (DUILTPOBAHUS?

28. Bunbl QuioKyIsSHTOB.

Conep:xanme oTuera

Otuer mo nmaboparopHoi paboTe BKiIOUYaeT B ceOs: HOMEp, Ha3BaHUC U
11eJb PadOThI, KPAaTKOE OMUCAHHUE TCOPETUYECKUX ITIOJIOKCHHM, COJICpKAHUE W
MOPSAOK IIPOBEACHUS pabOThI, 0hOpMIICHHE PE3YJIbTATOB M BBIBOJ

PesynbraTel koHTpOsst CPC MCNONB3YIOTCSA I OLIEHKH TEKYLIEH yCIIeBa-

€MOCTH, MPOBOAUMOM Ha 5-i, 9-1, 13-i1 u 17-i1 HEAEnsIX cemecTpa Mpy NpoOCTaB-
JIEHUH KOHTPOJIbHBIX TOYEK.

3AOYHASA ®POPMA OBYYEHUA

Paszien BuJ| caMOCTOATENBHON paGoThl O0nem
mucun- | Ne Henenu
CTy/ICHTa B yacax/3E
TUIMHEI
I KIT 36/1,0
Pasnmen 1-5 1-17 ;1paz63(3Ta ¢ uTepaTypoii [1, 2, 6, 10, 16, 40/1,111




— BBITOJIHEHHE KOHTPOJILHOTO 3aanHus [1, 51/1,417

Paspen 1=5 | 1=17 15 6 10, 16, 21, 23]

Paznen 3—5 2-15 Pabota ¢ MaTepHET-pecypcamu 20/0,555
Ak3amena-| [loaroroBka k 1abopaTopHbIM padboTam
Paznen 3,4 | uumonnas | Ne 3, 6 u opopmiienue otuetos [1, 2, 6, 10/0,278

ceccun | 10, 16]

Uroro: | 157/4,361

KonTposbHasi pabora (1151 CTYJI€HTOB 32049HOI0 00Y4eHMs1)

KonTposabHas padora cogep:xxut 10 TeopeTndecKux BONPOCOB U NMPAK-
TH4YeCcKoe 3a7anne. TeMbl TeopeTHYeCKUX BONMPOCOB OTPAXKAIOT CO/IepP:KaHUe
pa3enos:

1. Texau4eckas XapaKTepUCTUKA YIJIEH U WX MEPCIECKTHBBI Ha PHIHKE SHEPTO-
Hocurene [1, 2, 4,12, 13, 15].
TexHoornyeckue cXemsbl yriieo0oraTuTeabHbIX Gadpuk [1, 2, 14, 21, 23].
Oo6oramenne Kokcywommxcs yriaeu [1, 2, 3, 14, 21, 22, 23].
O0e3BOXXKMUBaHUE MTPOTYKTOB oboramenus yris [2, 14, 21, 22, 23].
OOoraienne 3HepreTUYecKkux, OypeIx yriei u cimannes [1, 2, 3, 14, 21,
23].

bk own

Teoperuueckue BONPOCHI

Pa3znen 1. Texnuueckasi XapaKkTepuCTHKA yriiei
U MX NEPCHEeKTUBBI HA PbIHKE YJHEPrOHOCUTEJIeH

HckonaeMble yriau — 3TO TBEPHAbIC TOPIOUME BEIIECTBA OPTraHUYECKOTO
npoucxoxaenus. [1o crenenn yriaedukanuu pazandaroT Oypbie 1 KaMEHHBIE YT-
71, aHTparuThl. IckonaeMble yriu HEOAHOPOAHBI [0 CBOEMY COCTaBY U CTpPOE-
HUIO, UMEIOT pa3inuHble (PU3MYECKUE U XUMHUUECKue cBoiicTBa. [leTporpaduue-
CKHMI COCTaB M CBOMCTBA yTJICH BIUSIOT Ha BHIOOP TEXHOJOTHUU OOOTaIlCHUS U
HaIpaBJeHUs JalbHEHIIero ucnojib3oBaHusi yried. [loaTomy Heobxoammo
3HaTh U3 KaKUX MHTPEIUEHTOB U MUKPOKOMIIOHEHTOB COCTOUT YIOJib, a TaK¥kKe
HanOoJiee BaXXKHbIC (HU3UUECKHUE M XUMUYECKHUE €r0 CBOMCTBA: BBIXOJ JETYUUX
BEILIECTB, TEIUIOTA CTOpPaHUs, IJIOTHOCTh, 30JbHOCTb, TOJIIMHA MJIACTUYECKOTO
CJIOs1, BJIara pabouero TOTUTHBA U JIp.

B 3aBucuMoCTH OT (PU3BHKO-XMMHUYECKHX CBOWCTB M BO3MOXXHOCTH HC-
MOJIb30BaHUS JJIsI TEXHOJOTUUECKUX WJIM SHEPTeTUUYECKUX IeJield CYIIECTBYIOT
paznuuHble Kiaccudukanuu yriaeid. HeooxoaumMo 3HaTh KitacCuUKALUIO yrien
M0 TEHETUYECKUM U TEXHOJOTHUUECKUM IapaMeTpaM, B KOTOPOH B KaueCTBE OC-
HOBHBIX KJIACCU(DUKAIMOHHBIX MapaMeTPOB MPHUHATHI MOKA3aTellb OTPAXKEHUS
BUTPUHHTA, BBICIIAs TEIJIOTA CTOPAaHMUS W BBIXOJ JIETydux BemecTB. Creayer
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O3HAKOMHTHCS C KiaccuHKaIer yriei mo paMepam KyCKOB U C MEXIyHa-
ponHo cucteMoil konudukanuu yriaed. OO0raTUMOCTh XapaKTEpPU3YeT CIIO-
COOHOCTh yTJIeH K pa3JelieHHI0 Ha COOTBETCTBYIOIIME MPOMYKTHL. MMerorcs
pa3IUYHbIC CITOCOOBI OIIEHKH 000TaTUMOCTH. B HacTosIee BpeMs OlleHKY 000-
raTUMOCTH TPOBOJST TIO OTHOIIEHHIO CYMMapHOTO BBIXO/Ja MPOMEKYTOUHBIX
dbpakiuii K BBIX0y O€CTIOPOTHON MaCCHI.

D¢ddexTrBHOE MCIONIB30BAHUE YTJICH pa3IWYHBIX MapoOK, OCOOCHHO s
TEXHOJIOTHUECKHX I1eJIeH, BO3MOXXHO TOJIBKO MPU WX OOOTAIEHWH, TaK KaK I10-
BBHIIIICHHAS 30JIbHOCTh U CEPHUCTOCTHh 3HAYUTEIIBHO CHUXKAIOT TMOJIE3HOCTh YT-
Jie#, BOOOIIe eNaloT UX HEMPUTOAHBIME K MCIIOJIb30BaHUI0. Bce 3TO BhI3BIBACT
HEOOXOIMMOCTh HE TOJHKO OOOTAICHUS YTieH, UAYIUX Ha KOKCOBAaHHE, HO U
oOoraiiieHre yrjieu, mpelHa3sHAaYeHHbIX JUIsl SHEPTeTUYECKUX M CIelUaIbHBIX
neneit. [Toatomy HeoOXoIUMO TOCIEOBAaTEeNIbHOE yBelInYeHne obobema obora-
HICHUS yTJIel MyTeM CTPOUTENHCTBA HOBBIX (haOpHK, MOBBIIMICHUS] MOITHOCTH U
TEXHUYECKOTO MEPEBOOPYKEHUS ACHCTBYIONTUX NPEANPUATUN, TPUMEHEHUS HO-
BBIX BBICOKOA()(DEKTUBHBIX MPOIIECCOB U AIIMAPATOB.

[1,c.2-19; 2, c. 9-19; 3, c. 7-38]

Bomnpocs! miia camonpoBepku

1. Kaxkwue HGTpOFpa(i)I/I‘IeCKI/IG COCTAaBJHAIOIKUC WM MHUKPOKOMIIOHCHTEBI
BXOJAT B COCTaB yrnﬂ?

2. KakoBbl COBpeMEHHBIE MPEICTABICHUS O TPOUCXOKICHUN YIIICH?

3. Kpatko onummTe OCHOBHbBIE (PU3MYECKUE U XMMHUYECKHUE CBOMCTBA
KaMEHHBIX YIJIEH.

4, Ha xakue Mapku U Mo KakuM MpU3HaKaM JENSTCS YU B TPOMBIIII-
JIEHHOM KiaccupuKauu?

S. Kak onennBaercs 060raTuMoCTh yriaei?

6. B kakux oTpacisx NpOMBIIIIIEHHOCTH UCTIONb3YETCS YToJib?

1. UeMm 00BsiCHAECTCS HEOOXOIMMOCTh OOOTallleHUsl YIJISI Teped Hc-
MOJIb30BaHUEM B MPOMBIIIIIICHHOCTH ?

8. Ponb yrnsg nns obGecrieueHus] SHEPTETUYECKON O€30MacHOCTH CTpa-
HBI.

Pasznea 2. TexHoaornueckue cxeMbl
yrJj1eo00raTuTeJIbHbIX (padpuK

VYrineoboratutenbHbie HaOpPUKK 3HAYUTEIBHO OTIMYAIOTCS IPYT OT Apyra
MIPUMEHSEMBIMU TEXHOJIOTHYCCKUMHU CXEMaMHU M MX allapaTypHbIM OCHAIICHU-
€M, 4YTO O0YCJIOBJICHO XapaKTePUCTUKON 000TraiaeMoro yrisi 1 TpeOOBaHUAMU K
KauyeCTBY U aCCOPTHMEHTY BBIITYCKaeMBIX ITPOIYKTOB oboramieHuns. OCHOBHBIMH
OTJIMYUTEIIBHBIMA TIPH3HAKAMHU TEXHOJIOTHUYECKUX CXEM SIBJISIFOTCSI: OXBaT MeXa-
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HUYECKUM OOOTaIleHHEM KJIACCOB KPYMHOCTU MCXOJHOTO YIJisi, KaueCTBO U ac-
COPTUMEHT TOBapHBIX MPOAYKTOB 00OTaIICHUSI.

Crnenyer 3HaTh OCOOCHHOCTH TEXHOJIOTMYECKUX CXEM OOOTaIleHUs KOK-
CYIOIIMXCA M DHEPreTUUYECKUX YTiei, OyphIX yried U claHleB, yMeTh U300pa-
’KaTh UX B BUJE CXEM IICIH alllapaToB U KaYeCTBEHHO-KOJIUYECTBEHHBIX CXEM.

[1, c. 26-27; 2, c. 20-32; 3, 101-127]

Borpocsl aJ1st caMmornpoBepku

1. Ot kakux (QakToOpoB 3aBHCHUT TNIyOMHa OOOTalleHus yrisi U acCOpPTHU-
MEHT MOJIy4aeMbIX IPOYKTOB 00OTaIeHus?

2. Kakue cymecTByrOT CIOCOOBI MPECTABICHUS CXEM O0OTaTUTEIbHBIX
babpux?

3. HazHaueHme BOJHO-IINIAMOBBIX CXEM yTII€000TaTHTEIbHBIX (habpuk?

Pa3nen 3.3. Ilpuem, ycpeHeHue U MOAT0TOBKA
YIJISA K 000raneHuIo

CxeMa yrienpueMHbIX YCTPOMCTB M OCHAILLEHUE UX O0OpPYJAOBAHUEM IS
aKKyMYJIMPOBAaHHUS PAIOBBIX YIJIEH 3aBHUCST OT TUIA O0OTraTUTENbHBIX (haOpUK,
XapaKTEPUCTUKN O0OraliaeMoro Chlpbsi U Ha3HAYEHUsI TOBAPHBIX IPOJYKTOB
oOoramieHus. YTJienpueM M CKJIaJAUPOBAaHME IOCTYMAIOMIMUX PSAAOBBIX YTieH
IPOU3BOJAUTCS B YIJICMIOATOTOBUTENBHBIX OTHAEICHUSIX 00OTaTUTEIbHBIX (ad-
pHUK. 37€Ch OCYLIECTBISAETCA pasrpy3Ka YISl U3 JKEJIE3HOJOPOKHBIX BATOHOB C
IIOMOIIBIO BarOHOOIIPOKH/IBIBATENEH, OTAEIEHNE METAJUIMYECKUX U APYTHX IO-
CTOPOHHHUX MPEAMETOB JI 3alUThl MEXaHU3MOB OT IOJOMOK, ApOOJIeHHE
KPYIHBIX KYCKOB YISl 1O KPYIHOCTH, MPEAYCMOTPEHHON TEXHOJOTHuenH odora-
nieHus: padpuku. Kpome TOro, nponu3BoaUTCsA NOATOTOBKA YISl K 0OOTAIlEHHUIO,
KOTOpast 3aKJII0YAETCS B YCPEAHEHUHU PAIOBOTO YIJIsl C MMOMOILIBIO AKKYMYJIHPY-
IOIMX OYHKEPOB C LENbIO MOTYYEHUsI OJHOPOJIHOM MO0 Ka4eCTBY CMECH, COCTaB-
JICHHOM M3 YIJIe pa3InyHbIX MapoK, a TaKXe MOJrOTOBUTENbHAs KilacCU(UKa-
Us JUIs TOJIYYEHUsT MAalIMHHBIX KJIACCOB YIJISl, MOCTYHAIOIUX HA pPa3iuyHbIe
IIPOIIECCHI OOOTAICHUS.

[1, c. 35-100; 21, c. 12-45; 24, c. 80-165]

Bomnpocs! 11 caMornpoBepku

=

Kakue (hakTopsl BIUAIOT Ha BBIOOP CXEMBI YIJICIOATOTOBKU?

2. Kakue Tumbl BaroHOOMpPOKHbIBATENEH NpUMEHsS0TCS Ha (padbpukax?
WX 1oCTOMHCTBA U HEOCTATKH.

Poub akkyMynupyromux OyHKepoB Ha 000TaTUTENbHBIX (pabpukax.

4. HaznaueHue MOJArOTOBUTEIHHOM KIacCU(pUKAIIIH.

w
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5. Kakue Bumbpl 000pya0BaHUs UCTIOIB3YIOTCS B yIIIETIOATOTOBUTEIBHBIX
OTJICJICHUSIX 000TaTUTENBHBIX (Padbpuk?

Paznen 3.4. Texnosioruueckue nmpouecchbl 000orameHust yriei.
I'mapaBaunyeckasi oTcagka

B Hacrosee BpeMs U OJvKadIMe ToAbl OCHOBHBIMHU IIpoLieccaMHu 000-
ramieHus yraeit OyayT: st oOoramieHusi KpyImHOTO U MEJIKOTO YT — oboraiie-
HUE B TSDKENBIX CPeNax M TUAPABIAYECKAS] OTCANKA; ISl KPYHHBIX YTOJIBHBIX
[IUIaMOB — OOOTrallieHre B CIUpPAIbHBIX cenaparopax. B aTux merogax mpu oT-
JIEJIEHUH YIJISL OT OPOJABI UCIOJIB3YETCsl pa3HULA B UX IUIOTHOCTAX. B 3aBHCH-
MOCTH OT CBOWCTB mepepaldaThlBaeMbIX yriied U TpeOOBaHUM K KayecTBY IpO-
JTYKTOB OOOTramieHus BO3MOKHBI Pa3jIMYHbIE COYETAaHUs IMPOLIECCOB obOorarie-
Hus. /{1 mpaBUIIBHOTO BBIOOpA TEXHOJOTMYECKOW CXEMbl OOOTAlleHUs YTIIs
HEOOXOJUMO 3HaTh 00JIaCTh MPUMEHEHHUS, JOCTOMHCTBA U HEJOCTATKU OTIEIIb-
HBIX MPOIIECCOB 00OTAICHMS.

MeTonoM ruApaBIMYEcKOM OTCAaJKW MOKHO oOoramarb yrojib KpyIHO-
cTbto Oonee 0,5 MM pa3iauuHOI Kateropuu oboratumoctu. Paznenenue Mmunepa-
JIOB N0 TUIOTHOCTH B OTCAJOYHBIX MAIIMHAX MPOUCXOAMUT Ha pelIeTe Moj Jeu-
CTBUEM BEPTHUKAIBHBIX MYJIbCUPYIOIIUX TOTOKOB BOABI C BbIIECIEHUEM, OOBIYHO,
Tpex npoaykroB. Ha yrmeoboratutenbHbx (adpHukax NPUMEHSIOTCS OecropIi-
HEBBIE OTCAJIOYHbIE MAIIIMHBI PA3TUYHBIX KOHCTPYKIIHIA.

[1, c. 27, 61-78; 2, c. 170-210]

Bomnpocs! 111 caMoIpoBepku

L

Kakue TunoBsie cxeMbl 00OTaIieHus yris Bbl 3HaeTe?

2. Kakue moCcTOMHCTBAa M HEIOCTATKW MpoIlecca OOOTaleHust yrisl TH/I-

PaBIMUYECKOM OTCAIKOM?

OnepaTtuBHBIE PAKTOPHI PETYIUPOBKH PAOOTHI OTCATOUYHBIX MAIIIUH?

4. Kakue crocoObl U yCTPONCTBA MCHOJB3YIOTCS B COBPEMEHHBIX OTCa-
JOYHBIX MalIuHAX ISl CO3MaHUs MyIbCAIUA BOABI M PA3rPy3KH TsDKeE-
JIBIX MPOAYKTOB?

5. Kakum 00pa3omM OCYIIECTBIISIETCS aBTOMATHYECKUM KOHTPOJb U

yhpaBiieHre paboToN 0TCaJOYHON MaITUHBI?

w

Pa3nen 3.5. TexHosioruveckue npoueccbl 00orameHus yriei.
OOoramenue yrist B THKeJIbIX Cpefaax

OO6orarmieHne B TsDKEIBIX cpefax — 3T0 Hanbosee 3(PPeKTUBHBIA METON
oOoraiieHus yriisg, KOTOPbI MPUMEHSAETCS MpU TepepaboTke TpymaHOOOOTraTu-
MBbIX yriien. J{mst oGoramieHus: KpyImHBIX KJIACCOB YTJISl UCIIOJIB3YIOTCS TSKEIO-
CPEIIHbIE CemapaTopbl, B KOTOPHIX pa3jelieHne MPOUCXOIUT MO ICUCTBUEM CH-



13

JIBI TSDKECTU. MenKue U cpeiHre KJIACChl YT Pa3AeIsSItOTCS B TSHKEIOCPETHBIX
TUAPOLUKIIOHAX IO JICMCTBHEM LIEHTpOoOekKHOHU cuibl. M B cemaparopax, U B
TUAPOLUKIOHAX Pa3ACIUTEIBHON CpPeo SBIISETCS MArHETUTOBAs CYCIICH3HS.
Perenepanus cycrnieH3uM OCYIIECTBIISICTCS B 3JIEKTPOMAarHUTHBIX CelapaTropax.

[Ipy M3ydeHuH 3TON TEMBbI CIEIYET YSICHUTH MPUHIUIBLI pa3AeICHUS MHU-
HEpaJIOB ATUM METOJO0M OOOralieHus, 3HaTh KOHCTPYKTHUBHBIE OCOOCHHOCTH,
JIOCTOMHCTBA W HEIOCTATKH TMPUMEHSIEMOTO COBPEMEHHOTO O0OpYyJIOBaHMS,
YMETh HApUCOBATh TUIIOBBIE TEXHOJOTMYECKUE CXEMbl 00OOTAIIEHUSI, CXEMBbI 11€-
Y arnapaToB, CXEMbl PEreHepaIlii MarHeTUTOBOM CYCIICH3UHU.

[1, c. 28-61; 2, c. 119-169; 21, c. 133-135]

BOHpOCBI AJIs1 CaMOITPOBCPKH

=

JlaiiTe onpeaeneHne METOAy 0OOTalleHUs YTIJIsl B TSKENbIX Cpeax.

Kakue TpeOoBaHus NPEABSBISIOTCSA K YTSKETUTEISIM?

3. Kakme mpeumymiectBa mMeeT oOOTalIeHHE YT B TSDKEIOCPEIHOM
TUAPOLUKIIOHE Mepe]l APYTUMU METOIaMU?

4. HapucyiiTe cxemy pereHepaluud MarHeTUTOBOM CYCIIEH3HH.

N

Pa3nen 3.6. Texnosioruveckue npoueccbl 00orameHus yriei.
dDoTanuda yroJbHbIX HIJIAMOB

B nacrosiiee Bpemst QuioTarus Ha yriaeo00raTUTENbHbIX (haOpuKax sBiisi-
€TCsl HE TOJIBKO OJJHUM M3 OCHOBHBIX TEXHOJOTMYECKHUX MPOLECCOB 00OTaIleHus
[IJIAaMOB KPYMHOCThIO MeHee 0,5 MM, HO M TIPOLIECCOM, MO3BOJISIOIIMM CBOEBpE-
MEHHO BBIBOJIUTh TOHKUI WJIHCTBIM MaTepHall U3 BOJHO-IIJIAMOBOW CXEMBI, YTO
B KOHEYHOM MTOT'€ CO3JAET JIyUIlIHe YCIOBUSA IJIs Mpolecca 00oralieHus yris B
uenom. Ilpomecc ¢noTtanmuu OCHOBaH Ha pa3iuyud  (U3UKO-XUMHUUYECKUX
CBOMCTB MOBEPXHOCTH TBEpAbIX yacTull. Hanbosnbliee 3HaUeHHE MMEET U30U-
paTenbHasi CMauMBaE€MOCTh BOJIOH (TMapaTalysl) pa3IMYHbIX MO MPUPOJIE YACTHII
yris 1 noposl. duoTanus — cI0XKHBIN Mpolecc U Ha ero 3p(HEeKTUBHOCTh BIIUS-
eT OOJIBILIOE YMCIO TEXHOJOTHYECKHX (DaKTOPOB: MOArOTOBKA IMYJIBIbI, IPaHy-
JOMETPUYECKUN U (PpaKIIMOHHBIA COCTaBbl HCXOJHOTO MaTepuaia, CoJaepKaHue
TBep0i (a3bl B MyJibiie, BpeMs (JI0Talud, CTETICHb adpalluy MYJIbIIbI, peareHT-
HBIU PEXKUM.

B kauecTBe peareHTOB mpH (BIOTAIMK YTl MPUMEHSIOT anoJIAPHBIE CO-
Oupareny U BCIICHUBATEINN, PACX0]l KOTOPHIX MOXKET MEHSATHCSA B JIOBOJIBHO IITH-
POKOM Juana3oHe. B yroibHON NpOMBIIUIEHHOCTH HauboJjee MUpOKoe MpuMe-
HEHUE MOJYYUIN (PIOTAIMOHHBIE MAIIMHBl MEXaHUYECKOr0 THIA, PEXe — IMHEB-
MOMEXaHUYECKUE U MHeBMaTHueckue mMamuubl. Ha OonbiinHcTBe pabpuk mnpu-
MEHSAIOTCS TPSIMbIE CXEMBbI (PJIOTAIMU M JIMIIb B HEKOTOPBIX Clydasix C Iepe-
YUCTHBIMU OTIEPAIUSIMH.
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COBpCMCHHLI@ ABTOMATHYCCKHUEC CHCTEMbI KOHTPOJIA M PETYJIHPOBAHUSA
q)HOTaHI/IOHHOI“O Imponecca nmpeayCcMaTrpuBaroT O0OBIYHO CTa6I/IJII/ISaHI/II-O ABYX IIa-
PaMCTPOB: pacxoad pCarCcHTOB B 3aBUCUMOCTH OT IIPOU3BOIUTCIIBHOCTH U YPOB-

Hsl IIyJIbIIbI B MAIIMHAX.
[1,c.90-119; 2, c. 233-279; 21; 22; 24]

Bomnpocs! niist camonposepku

29.Ha xakoM MpHUHIMIIE OCHOBAHO pAa3/EJCHHE YTOJbHBIX M MOPOIHBIX
qacTuIl pu (rrotaruu?

30.IToueMy He (GAOTUPYIOTCS YroJbHBIE YACTUIIBI KPYMHOCThIO Oojee 1
MM?

31.Kak BiusieT rpaHyJIOMETPUUYECKHUI COCTaB Ha Pe3yJbTaThl ioTanun?

32.HazoBuTte peareHtsl /it (JI0TALMUU YIJIsI, CIOCOOBI MOJAYH UX B MYJIb-
Iy U Pacxoj.

33.Kakue TpeboBaHus NPeIbABISIOTCS K MallTuHaM Il PIIOTAIIUU YTIIsi?

34.YkaxuTe npeuMyIIecTBa MEXaHUUYECKUX (PIIOTOMAIIIKH.

35.Kakoe BcnomorarenbHOe 00Opy/IOBaHHME HEOOXOIUMO HCHOJIb30BaTh
npu Quotauuu yris?

36.Yem oOyclioBI€Ha BO3MOXXHOCTh MPUMEHEHUSI MPAMBIX cXxeMm (ioTa-
10070704

37.Kakum 006pa3om aBTOMAaTH3UPOBaH mporiecc daoTanun?

Paspnes 3.7. TexHosioru4eckue nmpoueccbl 000rameHus yrie.
IMoaroroBka nmyJibnbl nepen paaorauuein MeToA0M
MAaCJISTHOM aj3poarioMmepauuu

st uatencudukanuu (GIoTaluy MUIAMOBBIX BOJI C BBICOKHM COJEpKa-
HUEM TOHKHUX IIIJJAMOB MOYXHO HCIIOJb30BaTh CIOCOO TOATOTOBKHU MYJIBIIBI,
00eCIeunBaONINN CHIDKCHHE KOJIMUECTBA MENIbYalIInX YacTHUIl YIJIs B MYJIbIIe
3a cueT ruApodoOHOM arperanuy UX MacsTHBIMU peareHTamu. J{Jist JoCTHKeHUs
BBICOKOM CTENEHU arperanud MHKPOYACTHI[ yTJIs MaclioM HEOOXOJAMMO HHTCH-
CHUBHOE TIepEeMEIIMBAaHNE CYCIICH3WH B TEUYCHUE HEKOTOPOTO BPEMEHH W JOCTa-
TOYHAs TJIONIA/Ib MOBEPXHOCTHU pa3zielia Macio-Bo/Aa. Y BeTMUECHHE TOBEPXHOCTH
pazaena macno-Boaa 0e3 yBeITUUYCHHS pacxoja Maciia TOCTUTAeTCsl BBEJCHHEM B
CYCIICH3HUIO JIOTIOJIHUTEIBHBIX IICHTPOB arperaliid MEJKUX YacTHIl, B Ka4eCTBE
KOTOPBIX MOHO HCITOJIb30BaTh OMACJICHHBIE MYy3BIPHKH BO3/JyXa, Ha KOTOPBIX
3aKPETUISIOTCSL YaCTHIIBI YTJIA, 00pa3ysl yCTOWYUBBHIE YIIIEeMacCisTHbIE a’pOKOM-
TIJICKCHI.

[TokazaTenmu (proTaru yrojbHBIX MIJIAMOB MOCTE TPOBEICHUS MaCIsSHON
aspoarnomeparui (MAA) cBUACTENBCTBYIOT O 0oJiee BBICOKOM CKOpocTH (ito-
Talldd W TIOBBIIICHUN W3BJICYCHUSI B KOHIIEHTPAT KaK MEJKHX, TaK U KPYITHBIX
yactull yrisi. Beicokas creneHp arperanuu yroibHbIX vacTtul (40-60%) mpu
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npoBefeHN MAA B MPOMBIIIJICHHBIX YCIOBUSAX JOCTUTACTCS TPU TUCCUTIAIIIH
SHEPIrUH, 3aTPauyuBaAEMON Ha TIepeMeIINBaHe MYJIbIIbI, Oosiee 5 BT/Kr, BpeMeHH
nporiecca 2-3 MUHYTHI U razocojepxkanuu 8-12 %.

TexHOIOTHS OYUCTKHU MITAMOBBIX BOJI C MOCIIE0BATEILHBIM HCIIOIh30Ba-
HUEM mporieccoB MAA u ¢uioTaIiuu Mo3BOJSIET COKPATUTE PACXO]] alloJISIPHOTO
coOupaTensi, YBeIUYUTh MPOU3BOAUTEILHOCTh (DIIOTOMAIIVH, CHU3UTH MOTEPH
yras ¢ oTrxodamMu (JIOTalmWy W YMEHBIIUTh BIAKHOCTH OCaJKa BaKyyM-

¢GuIbTPOB.
[1, c. 96-100].

Bomnpocs! niist camonposepku

Mexanu3M 00pa3oBaHus yriIeMacsTHBIX a3POKOMILIIEKCOB.
Kakue moctomHcTBa 1 HeoCTaTKHU Mporiecca MAA?

Ponp my3bIppKOB Bo3yXa B mporiecce MAA.
OnrtumanbHbie MapameTpsl ponecca MAA.

Cxema npoMBIIUIEHHON ycTaHOBKH MAA.

Ok wnE

Paspnes 3.8. TexHosioruyeckue nmpouecchl 000rameHus yrie.
Macasinas arjiomepanusi yrojbHbIX IUIAMOB

CenexkTuBHAs MacisgHas arjioMepalysi yrojbHbIX IIJIAMOB — CPABHUTEIb-
HO HOBBIM T€XHOJOTMYECKUI MPOLIECC, OCHOBAHHBIN HA PAa3JIMYHOM CMadyWBaHUU
YTOJBHBIX U MOPOJAHBIX YaCTHUI] MACJISTHBIMU peareHTaMu B BogHOU cpeae. Cyiil-
HOCTh MPOIECCa 3aKJII0YAETCS B CEJIEKTUBHOM OOpa30BaHUU yTIEMaCISHBIX ar-
peraToB MpU MEPEMEIINBAHUN MYJIbIbI B TPUCYTCTBUH YIIIEBOJOPOJAHOTO CBSI-
3yromiero. K gocrtonHcTBaM nponecca MOKHO OTHECTH BBICOKYIO CETIEKTUBHOCTD
npu pazzaenenun dactuil Menee 100 MKM, MIUPOKUNA TUANa30H 30JbHOCTH 000-
raiaeMoro yrisi, BO3MOKHOCTbh BECTH MPOLECC MPU BHICOKON TUIOTHOCTH MYJIb-
bl, 3 PexTrBHOE 00€3BOKMBAHUE KOHIIEHTpATA.

YHuBEpCanbHOCTh METOAA MACJSIHOW arjoMepalnuy yTOJbHBIX IILIAMOB
OTKPBIBAET IIMPOKUE MEPCHEKTUBLI MCIOJH30BAHUSI €r0 MPU OUYKUCTKE IILJIaMO-
BBIX BOJI yriieo00oraTUTeNbHBIX (haOpuK, M8 YTHWIM3ALUUKA UIAMOB C THAPOOT-
BaJIOB U OOOTralleHUs IJIaMOB YHEPTreTUYECKOTO yTJis, MPU MOJTOTOBKE YIrOJib-
HOM IIUXTHI K KOKCOBAaHUIO U K OPUKETUPOBAHUIO CO CBS3YIOITUMH.

[1, c. 119-124; 10]

Bomnpocs! miist caMmonpoBepku

=

Kaxkoit Mmexanu3m oOpa3oBaHusl yriieMacisiHbIX arperatoB?

2. YKaxuTe TOCTOMHCTBA U OCHOBHOM HEIOCTAaTOK MAacjsiHas arjioMepa-
1Sl YTOJBHBIX IIJIAMOB.

3. Kakast B1a)xHOCTh KOHIIEHTpATa 1Mmocjae 00e3BOKMBAHUS HA TPOXOTE?
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4. TexHoyorMyeckue mapaMmeTpbl Mpolecca MacisHON arjiioMepaluu
YTOJbHBIX IIJIAMOB.

Pasznen 4.9. O0e3BoxxuBaHNe NPOJAYKTOB 000TrallleHUs YIJIsl.
Cnoco0b1 00e3B0kMBaHNs (IPEHUPOBaHNE, TPOX0YCHHE,
HeHTPpu(YTrHpoBaHuUe, OcaKIeHHe, PUIbTPOBAHHE H CYIIKA)

Ha yrneoGorarutensHbiX (aOpuKax MPUMEHSIOTCS CICIYIOITUE METOIBI
00€3BOXKMBAHUS: IPCHUPOBAHUE — YAAJICHUE BJIard MOJ ACHCTBUEM I'paBUTAIU-
OHHBIX CHJI IIPH 00€3BOKMBAHUH KPYITHOTO yIJIsl; TPOXOYEHUE — YAaJICHUE BIIaru
MOJT JIEHCTBUEM TPAaBUTALMOHHBIX U WHEPIMOHHBIX CHJI TPHU 00E3BONKHBAHUU
KPYITHOTO U MEJKOTO yIJisl; LEHTPU(PYTrUpOBaHUE — YIAJICHUE BJIArM MOJ JEH-
CTBUEM LIECHPOOEKHBIX CHJI B (PUIBTPYIOUINX LEHTpUPyTrax mpu 00e3BOKUBAHUU
MEJIKOTO YIJISl M B OCAQAUTEIBHBIX LEHTpU(Pyrax npu 00e3BOKUBAHUU YTOJIbHBIX
IIJIAMOB; OCaXX/ICHUE B BOJE U YIJIOTHEHUE OCAJKa MO JCHCTBUEM IPaBUTALIU-
OHHBIX CHJI B CTYCTUTENSX; (PUIBTPOBAHHE YEpe3 MOPUCTYIO MEPETOPOAKY —
ylaJeHue BJIard 3a CYeT Pa3HOCTH JIaBJICHUM Ha BakyyM-QuibTpax, runepoap-
¢unbTpax, GpuiIbTp-npeccax npu 00€3BOKMBAHUU IIIJIAMOBBIX MIPOJAYKTOB; €CTe-
CTBEHHAsI U TEPMHUUECKas CYIITKa.

TepMuyeckas Cylika 3akiIi04aeTcsl B YAAJCHUU BJIard W3 yIJed U mpo-
JTYKTOB 00OTaIIeHUs MMyTEM €€ MCIapeHHs] TOPSYUM BO3AYXOM WIIH JHIMOBBIMH
razamu. Ha yriieoboratutenbHbIX (paOpHUKax TEPMUUECKON CYIIKE IMOABEPTaroT-
csl (pIOTOKOHLIEHTPAT, MEJIKUI KOHUEHTpPAT, IUIAM M MEJIKMI mpoMIpoayKT. s
CYIIKH TPUMEHSIOTCS OapabaHHBIE CYIIMIKH, TPYOBl CYIIHIIKH, CYIIUIKU C KH-
ISIIIUM CJIOEM, /1€ B KQUE€CTBE CYIIMJIBHOTO areHTa W TEIJIOHOCUTENS UCIOJIb-
3YIOTCSl IPOIYKTBI TOPEHUSI TBEPIOTO U ra3000pa3Horo tomausa. g npeaot-
BpallleHUs1 YHOCA YIJIs C JbIMOBBIMH Ta3aMH W 3arpsi3HEHUs BO3AYLIHOro Oac-
CeifHa CIyUT OOBIYHO TPEXCTYyNEHYaTasi CHCTEMa MbICOUYUCTKU: Pa3rpy30UHbIe
anmnapatsl, CyXue U MOKpbIE MbLICYTOBUTEIN.

CymuniabHble YCTaHOBKH B3pPBIBOONACHBI, MO3TOMY CTYAECHTaM CIEAyeT
0c000€ BHUMaHUE YJIETUTh OCHOBHBIM YCIIOBUSAM 0€30MaCHOM paOOThI CYIIMIIOK.

[2, c. 293-394; 21, c. 318-331; 24, c. 504-553]

Bomnpocs! 111 caMornpoBepku

1. Kakue MeToJibl MPUMEHSIIOTCS 111 00€3BOKUBAHUSI KPYIHBIX, MEJIKUX
KJIACCOB YTJIEH, YTONbHBIX IIIAMOB?

2. KakoBa BIaXHOCTh MPOAYKTOB OOOTAIEHUS IOCJIE O0C3BOKHUBAHMS

Pa3TMYHBIMU METOIAMHU?

YKa)XuTe OCHOBHBIC THIIBI U 00JIaCTh TPUMEHEHUs 1IeHTpudyr?

Kakas Bnara ygansercs npu TEpMUUECKOMN CyIIKe?

JlocTOMHCTBA M HEAOCTATKHU OTACIIBHBIX CYITHIIOK.

Kakwue anmapatbl HCTIONB3YIOTCS JJTsI IBUICOYUCTKH?

ook ow
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7. KakoBbl OCHOBHBIE yCIIOBUSA 0€30MaCHOM pabOThl CYIIUIOK?

Paznen 4.10. O6e3Bo:kuBaHMeE MPOAYKTOB o0orameHus yris. Mcnoab3oBa-
HHe GJIOKYJISIHTOB /151 HHTEeHCU(PUKALMU MPOIeCcCOB 00€3BOKMBAHMS

Jlis MHTEHCU(PHUKAIMN ONEepaluid OCBETICHUS U CTYIIEHUS ILIaMOBBIX
BOJ M OTXO/I0B (JIOTAINH, a TaKXKe JIsl MOBBIIEHUS () HEKTUBHOCTH PHUIBTPO-
BaHUs MPOJYKTOB OOOTAIICHUS] MPUMEHSETCS Mpolecc (PIOKYIAIUN C UCIIOJb-
30BaHueM (proKynssHTOB. VOKYIAHMBI — IPUPOAHBIC UM CUHTETUYECKUE BbI-
COKOMOJIEKYJIAPHbIEe XUMHUUECKHE COSAMHEHUS, KOTOPhIC IPU BBEACHUU B JUC-
MEPCHBIE CUCTEMBI MOTYT OOPa30BBIBATH CBSI3M MEX]y YacTHUIIAMU TBEpoH (a-
3bI U BBI3BIBATh YCKOPEHHOE OCAXKIACHHUE YACTHII.

@OnoKyIALKA OCHOBaHA HA JIEHCTBUU BBICOKOMOJIEKYJISIPHBIX MaTE€pHUAaJIOB,
rae oHu (pusmuecku GOPMHUPYIOT MOCTUK MEXKIY ABYMs MJIM HECKOJIBKMMH 4a-
cruiamu. Ilo cBoell XUMHUECKOH CTPYKTYpe MOJIEKYIbI (JIOKYJISIHTA IPECTaB-
JSH0T co00i YIIIeBOAOPOIHBIE LIETIH ¢ OOKOBBIMU IPyIIIaMH, KOTOPBIMH 3aKper-
JSIFOTCSL. HA MOBEPXHOCTU 4YacTUL (UIOKYJIHPYEMBIX CyclieH3ui. Bo3Hukarommue
arperatbl — ()JIOKYJbl, CKPEIUICHHbIE MEXAHUYECKUMH CBSA3SIMH — MOCTHKaMH
(oTcroza Ha3BaHUE paccMaTPUBAEMOIO MPOIECcca KMOCTUKOBAS (DIIOKYJISLIMS).

B kayectBe (pI0KYISIHTOB UCHOJIB3YIOTCSI aHUOHAKTUBHBIE, KATHOHAKTHUB-
HbI€ 1 HEMHOT€HHbIE MONUMEPBL. DP(HEKTUBHOCTH Ipoliecca (PIOKYIAUUN 3aBU-
CUT OT CBOMCTB (IOKYJISIHTA, TPAHyJIOMETPUUECKOTO U BEIIECTBEHHOTO COCTaBa
TBepAOH (a3bl, YCIOBUN MOJAYM U KOHTAKTA paTBopa (DIOKYJISHTA C CYCIIEH3U-
enl.

[2, c. 366-370; 22, c. 451-464]

Bomnpoce! niist camonpoBepku

1. B uem 3akirogyaeTcsi MEXaHU3M JACUCTBUS (DJIOKYIISTHTOB?

2. Kakue QprokynstHTBI IPUMEHSIOT HA YTII€000TraTUTENBHBIX (habpukax?
3. Kak Bnmsier Ha nporiecc (GIOKyIAIUA TPAHYJIOMETPUYECKUN U Bellle-
CTBEHHBII COCTaB TBEP10il (azbl?

CxeMbl IPUroTOBIICHUS PAOOYUX PACTBOPOB (PIIOKYIISTHTOB.

O6nactb nmpuMeHeHus (PIOKYISTHTOB.

o b

Paszneun 4.11. O0e3BoXkHBaHUE POAYKTOB 000TallICeHUsI YIJIA.
O0e3BoKMBaHNE 0TX0A0B (PJIOTALUM.

Ha coBpemMeHHBIX yriieo0oratuTeabHbIX adprkax 00€3BOKMBAHMS 1A~
MOBBIX BOJ U OTXOJ0B (PJIOTAllMU OCYIIECTBIISIOT 10 CXEMaM, KOTOpbIe OOBIYHO
BKJIIOYAIOT KJIACCU(PUKALMIO B THAPOLMKIOHAX, CTYIIEHHE CIMBA THAPOIUKIIO-
HOB M O0E€3BOKHMBAHHE CTYIIEHHOTO MPOAYKTa B JICHTOYHBIX M KaMEpHBIX
bunbTp-npeccax ¢ UCNonb3oBaHUEM (IOKYIsIHTOB. CIUB crycTUTeseil Hampas-
asieTcst B 000poT.
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Kpome Toro, Heo0XoauMo 0OpaTUTh BHUMAHUE Ha Pa3jIMyYHbIE TEXHOJIO-
TMYECKUE CXEMbl 00pabOTKM M CKIAQAUPOBAHUS OTXOJOB (PIOTALIMU U CXEMBI
OYHUCTKHU KUIKON (pa3pl NUIAMOBBIX BOJ OT TBEPABIX YACTHUI] C LEJNbIO MHOIO-
KpPaTHOI'O €€ UCIOIb30BaHMUs.

[2, c. 370-373; 21, c. 272-309]

Borpocsl aJist caMornpoBepKu

1. TexHomormyeckue mapaMeTpbl IMPOLECCOB CrYLIEHUS U 00€3BOKUBA-

HUS Ha QUIBIIp-TIpeccax.

Hapucyiite cxembl 00paOOTKU U CKJIaIUPOBaHUs OTXOI0B ()IIOTALUH.

3. JlocTOMHCTBAa M HENOCTaTKU JICHTOYHBIX M KaMEpHBIX (QUIIbTP-
IIPECCOB.

4. Kakue (pIoKyJISHTBI MPUMEHSIOT PU 00€3BOKMBAHUH IILIAMOBBIX BOJ
U 0TX0JI0B (hiroTanuu?

no

Paszneu 4.12. O0e3BoKHBaHUE IPOAYKTOB 000rallieHUs YIJIA.
BoaHo-uuiaMmoBbie cXeMbl YI1€000raTUTEIbHbIX (adpuk

VYnaBnuBaHue 1MIJIaMOB, UX 00pabOTKa U pereHepanus TeXHOJIOTHYECKOM
BOJIbI SIBJISIFOTCSI BOKHEUITUMU OTEPALUSIMHU, ONPEACTIIOMMUMEI 3PHEKTUBHOCTD
000TaTUTENLHBIX MPOLIECCOB U 3aTpaThl HA OOOTAIIEHUE YIJIA, a TAKKE MPEoT-
BpaIleHUE 3arpsS3HEHUS OKPYKAIOIIEH cpejibl, 0COOEHHO BOJIOEMOB U PEK.

[IpumensieMble Ha yriIe00OTaTUTENBHBIX (haOpHUKaX BOJHO-IILIAMOBBIC
CXEMBbI KJIaCCU(PHUITUPYIOTCS B 3aBUCUMOCTU OT TJTyOUHBI U TIOJIHOTHI OCBETICHUS
nu1aMoBbIX BOJ. CrenyeT 3HaTh OCHOBHBIE MPUHIIUIBI TIOCTPOCHUSI U TEHICH-
IIUW PA3BUTHS BOJHO-IIIJIAMOBBIX CXEM.

[3,c. 118-119; 21, c. 216-244; 25, c. 136-186]
Bomnpocs! 11 caMoIpoBepku

1. KakoBo Ha3HaYeHHE BOIHO-IINIAMOBBIX CXeM?

2. Kakue THrbl BOJHO-IIIJIAMOBBIX CXEM MPUMEHSIOTCS Ha Gadbpukax? Nx
JIOCTOMHCTBA M HEJIOCTATKH.

3. Hapucyiite BOJHO-IINIAMOBYIO CXE€MY COBPEMEHHOW 00OTraTHUTEIhLHOMN
babpuku.

Pasznesn 5.13. O0oramenue 3HepreTu4ecKnx, OypoIxX yrjei U CJIaHIEeB.
Cxembl 000TaleHUs U ANNAPATYPHOE OCHALIIEHHE.

[Tporecchl, TEXHOIOTUYECKUE CXEMBbI OOOTalICHHs] SHEPreTHUYEeCKHUX, Oy-
PBIX YTJIEH M CJIaHLIEB U UX anmapaTypHOe ocHalleHue. TpeOoBaHUs K KaueCTBY
IPOAYKTOB 00OTaIEHHUS.
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OboraieHue B CHUPaIbHBIX CeMapaTopax UCHOJIb3YEeTCs A 000TalieHMs
3€pHUCTBIX IIJJAMOB C MUHUMAJIbHOM KpYyNMHOCThIO 0,2 MM, Kak B cXeMax Jei-
CTBYIOIIUX (paOpUK, TaK U Ha CIIEHUAIBHO CO3/1aBa€MbIX YCTaHOBKaX JUIsl U3BJIe-
YEeHUs TOPIOYEH Macchl U3 IIJIAMOBBIX OTCTOMHUKOB U HakonuTene. [lpuHuun
oOoramieHysi B CHUPAIBHBIX CENapaTopax 3aKJIIOYaeTcsi BO B3aHMMOJCHCTBUU
CHJI, BO3HUKAIOIIUX MPU MPOXOKACHUN MYJIbIIBI IO JHHUIIY BUHTOBOTO >Kel100a.
Ha yacTuuel o0oramaeMoro yrisi OJHOBPEMEHHO JEUCTBYIOT CHIIbI TSDKECTH U
TpEeHUsl, LUEHTPOOEkKHasl U THIPOJIUHAMUYECKUE CUJIBI TOTOKA. B pe3ynbTaTe co-
YETaHHUS ITUX CHJI JOCTUTAeTCsd BO3MOXKHOCTB Pa3felIeHUus 000ramaeMoro Ma-
Tepuala Mo IIOTHOCTH, KPYITHOCTH U GopMe.

OOoraieHue METOI0M MPOTUBOTOYHOM BOAHOM Celapanuy OCyLIECTBIIS-
€TCsl B ITHEKOBBIX U KPYTOHAKJIOHHBIX CEmapaTropax. ITOT METOJ 0OOralieHHs
pa3y00KEeHHOM TOpPHOM MacChl M MEXaHU3UPOBAHHOTO YJAJIECHUS MOPOJABI W3
TOPHOM MacChl IPUMEHSAETCS Ha MIaXTax U Kapbepax.

[2, c. 217-224; 3, c. 308-318; 14; 17]

Bomnpocs! miia camonpoBepku

1. B dem paznuuue cxem 00OTraileHHs] SHEPTETUYECKUX U KOKCYIOIIUXCS yT-
neun?

2. Kakoe Mmecto B TexHojornyeckux cxemMax YO®D 3aHUMAIOT CIUPaAIbHbBIC
CenapaTopbl U Kakhe MPEeUMYIIEeCTBA UMEIOT TAKHE CXEMbI?

3. B yem 3akirouaercs MpUHIUIN OOOTAIEHUS YIJISI METOJOM MPOTHBOTOY-
HOM cemapanuu? Ero qocronHcTBa u 00J1acTh IPUMEHEHUS.

IIpakTUyeckoe 3aaHue

CryzaeHTsl 3a04HOM (OpMBbI OOYUYEHHSI BBIOIHIIOT KOHTPOJIbHYIO paboTy
(mpakTHUYecKoe 3aJaHue), COCTOSIIYIO M3 8 BOMPOCOB W 33Ja4l IO Pa3INIHBIM
TeMaM. M3ydyeHure BOIPOCOB U BBIOJHEHHE PabOThI MPOU3BOAMTCS B TEUEHUE
CEMECTpa, B KOTOPOM M3YYaeTcsl 3Ta JUCUUILIMHA U CIaeTCs Mepes Ceccuei Ha
MPOBEPKY MPENOIaBATEIIO.

B paGote npuBoauTcs coaepkaHue ¢ yKazaHue HOMepa BOIpoca U HoMe-
pa CTpaHUIIBl C OTBETOM Ha 3TOT BOIpocC. PelieHust 1 OTBEThI TOKHBI ObITH U3-
JIO’KEHBI YETKO U ¢ 0053aTeIbHON CCHUIKOW Ha MCIOJIb30BaHHBIC JIUTEPATYpPHbIE
UCTOYHUKHU.

3aa4i ¥ BOIMPOCHI 1O BBIMOJTHEHUIO KOHTPOJIBHOU paboThl BHIOMPAIOTCS
[0 BapuaHTaM, COOTBETCTBYIOUIUM TocieaHel nudpe mudpa 3aueTHOM KHIK-
KU.

[lociieqHsIs
udpa 0-1 2-3 4-5 6-7 8-9
mudpa
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Bapuant 1 2 3 4 5

Howmepa 1,6, 11, 2,7,11, 3,8, 11, 4,9, 11, 5,10, 11,
3a/aq u 12,17, 22, | 13,18, 23, | 14,19, 24, | 15, 20, 25, | 16, 21, 26,
BonpocoB | 27,32,37 | 28,33,37 | 29,34,37 | 30,35,37 | 30, 36,37

Bomnpocs! u 3a1aun

1.  VYkaxwuTe OCHOBHBIC HAIPABJICHUS TEXHHUYECKOTO MpOTpecca B YIiieo0o-

ranieHUN.

2. OObBsAcHUTE, YeM BbI3BaHA HEOOXOAUMOCTh OOOTAIllCHUs YIJICH mepen
JNATbHEUIINM UX HCTIOJb30BaHueM. [IpuBeaure npuMepsl.

3.  IlpoucxoxxaeHue u CBOMCTBAa KAMEHHBIX YIJICH.

4.  Opranuueckas ¥ MUHEpajibHasl YaCTH KAMEHHBIX YTJICH.

5.  Ilerporpaduueckuit cocTaB KAMEHHBIX YTJICH.

6.  Onumwure OCHOBHBIE (PU3NIECKUE CBOMCTBA KAMEHHBIX YTJICH.

7. OnumuTe OCHOBHBIE XUMUYECKHE CBOMCTBA KAMEHHBIX YIJIEH.

8.  TexHonormueckas kiaccu(puKamus yriei.

9.  MexnyHapoaHas KiacCu(UKaLUs yrie.

10. Oxapakrepu3syiiTe OCHOBHBIE CIIOCOOBI OIICHKH 000TaTUMOCTH YTJICH.

11. TIlo nmaHHBIM (PPAaKIMOHHOI'O aHANW3a OIpEAeUTe 000raTUMOCTh YIJIEH.
PaccuuTaiiTe BBIXOJ MU 30JIBHOCTH TPEX MPOIAYKTOB OOOTAICHUS TPHU
m1oTHOCTAX pazaeneHus 1500 u 1800 Kr/M .

IT;moTHOCTB Bapuant
bpakumii, 1 2 3 4 5
Kr/m v.% | A% | v, % | A% | v, % | A%% | v, % | A% | v, % | A°%
—-1300 | 61,0 6,2 | 666 | 49 | 559 | 48 | 395 3,6 | 48,6 3,7
1300-1400 | 12,4 | 13,2 10,1 | 11,7 94 | 101 | 32,6 6,8 30,8 7,8
1400-1500 52 | 21,5 4,3 | 19,7 7,6 | 18,6 8,3 | 10,3 4,7 | 17,2
1500-1600 3,4 | 30,8 34 | 27,2 3,3 | 30,0 3,7 | 29,2 4,7 | 351
1600-1800 2,6 | 41,6 39 | 42,6 3,1 | 459 3,7 | 44,0 3,7 | 51,5
+1800 | 14,4 | 82,5 11,7 | 75,0 20,7 | 75,2 122 | 72,1 75| 77,6
Htoro 100 | 20,8 | 100 | 16,6 | 100 | 23,0 | 100 | 16,0 | 100 | 144

12. Knaccudukaiys TEXHOJIOTMUECKUX CXeM 00O0TallleHus yIJs.

13. Vxkaxute OCHOBHBIC MPU3HAKU CXEM O0OTaICHUsI KOKCYIOIIMNXCS YTIIeH.

14. Vxkaxute OCHOBHBIC MPU3HAKU CXEM O0OTaICHUS SHEPTETUUECKUX YTIICH.

15. Vkaxute OCHOBHBIE MPU3HAKU CXEM OOOTralieHusi OyphIX yIJied U CllaH-
IEB.

16. HazoBute ocHOBHBIE (DAaKTOPHI, BIUSIONINE HA BBIOOP CXEMBI YIJIEMOATO-
TOBKH.

17. VYxkaxure, Kakue ONnepaiu BbIIOJHIIOTCS B OTACIICHUN OATOTOBKH YTJISI.

18. [Ilepeuncnure OCHOBHOE OOOpPYAOBaHHUE, MCIOIB3YyEeMOE ISl YIJIETIOATO-

TOBKH.
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Kpatko onummTte nporieccol, IpuMeHsieMble 1Jisi 000TalieHust yrieu.
JIoCTOMHCTBA U HEIOCTaTKU, 00JIACTh MPUMEHEHUs MPOIIECCOB o0oTaIle-
HUS YIJIEH.
Kaxkue coderanus mporieccoB o0OoraieHus BCTpEeYaroTcs B TEXHOJIOTHYE-
CKHMX CXEMaX yIjIeo00TraTUTeNIbHBIX (Padbpuk?
VYxaxute (akTopbl, BIAUSIONIME Ha pabOTy O0TCagouHbIX MammH. Onepa-
THBHAs PETYJIUPOBKA PaOOTHI OTCAJOYHBIX MAIIUH.
TpeboBanust K yTSHKETUTENSIM U CBOMCTBA CYCIICH3UU.
Cenapatopbl i OOOTAIllIEHUS] YTl METOJIOM MPOTUBOTOYHOW BOJIHOM
cenaparuu, 00J1acTb UX IPUMEHEHHUS.
Texnonornyeckue pakTopsl mporecca GIoTAUHA YTIIEH.
ABToMatuzaus GoTalMoOHHBIX MamuH. CuctemMa cTaOuiIN3aluu yieb-
HOT'0O pacxo/la pearcHTOoB.
PearenTsl, mpumeHsieMble Ipu QIIOTAIUU YTIICH.
KpaTko onummre oCHOBHbIE METO/Ibl 00E€3BOKUBAHUS MPOYKTOB 00OTa-
LICHUS yTIIECH.
OcHoBbl Tporiecca (pIOKyJISIUN YTOJbHBIX IIIJIAMOB.
@DaxTOpBl, BAUSIIOLINE HAa TPOLECC (PIIOKYIISALNH.
JlaiiTe XapakTepuCTUKy (IIOKYJISHTOB, IPUMEHIEMBIX IPH 00E3BOXKUBA-
HUU MIPOJYKTOB 00OTaIlIEHUS YTIIEH.
YKaxuTe OCHOBHBIE CIOCOOBI OOpaOOTKHM U CKJIAJUPOBAHHUSA OTXOJO0B
dbaoTamumu.
Ha3naueHne BOJHO-IINIAMOBBIX CHUCTEM W MPUHUMUIIBI OCTPOEHUSI CXEM
00pabOTKM ILJITAMOBBIX BOJ.
Krnaccudukaiiys BOAHO-IIJIAMOBBIX CXEM.
YronpHbIE HIJIAaMbI U UX CBOMCTBA.
OnummTe MEXaHU3M yJIaJI€HUs BIIark U3 YIJei B IPOLECCE CYLIKU.
Hapucyiite cxemy ycTpoicTBa U ONUIIKTE MPUHIIUI IEUCTBUS U 00JIaCTh
NPUMEHEHUSI OJTHOTO U3 COBPEMEHHBIX alllapaToB g OOOTalleHUs yr-
JIEH.

Bapuant 1. Tspxenocpeansliil cenapaTop.

Bapuant 2. TsxenocpeaHblii T IPOIUKIIOH.

Bapuant 3. OtcagoyHas MaivHa.

BapuanT 4. KpyToHakIOHHBIN cenapaTop.

Bapuant 5. Mexanuueckas (piioTomaliuHa.

5. BOITPOCBHI K 9K3AMEHY

[lepcrieKTUBBI YIJII HA MUPOBOM PBIHKE YHEPTOHOCUTEIICH.
ObecnieueHne YHEPTETUUECKON O€30MaCHOCTH CTPAHBI.

JloGrua u oboramenue yriuei B Poccun u Kysbacce.

Hcropust pa3BuTus yrieo0orameHus.

TeXHOJIOTHYECKHUE CXEMBI, TEXHOJIOTHYECKHE KOMILIEKCHI Y OD.

arONE
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[TpuHIMnuanbHas cxema 00oraneHusl KOKCYIOIUXCS yTie.

CxeMa 1ienu anmnapaToB OTACJICHUS YTIICTIOATOTOBKH.

VYrnenpueM, npeaBapuUTeIbHOE TPOXOUYECHHUE U IPOOJICHUE YIIISl.
AKKYMYJIMPOBaHUE U YCPEAHEHHUE YIJIEH, MOATOTOBUTENIbHAS KIIACCH-
buKalys Ha MallIMHHBIE KJIACCHI.

. Cxema eI arIapaTroB OTACIICHUS T'PABUTAIMOHHOIO 060FaHIGHI/I$I

YTJIEH.

['mnpaBnuyeckas orcaaka. OTcagoyHble MALIUHBI.

®dakTopkl, BAUSIONNE HA pa0OTy OTCa0YHBIX MAIINH.

OOoramienue yriaei B TSHKENbIX cpenax. TsKenocpeaHble cenapaTopbl
U TUAPOLUKIIOHBI.

PereHnepaiiyisi MarHeTUTOBOM CYCIIEH3UU, CXEMbI pET€HEPALIHH.
Boano-nutamoBeie cucteMsl Y O®. TepMuHoaorus.

Krnaccuduxkaiys BoJHO-IIIIIAMOBBIX CXEM.

dioTanus yrojapHbIX HIIaMOB. BeposTHOCTH (iioTamuu 4acTuil yriis
pa3HOU KPyIHOCTH.

CxeMa 1enu amnmapaToB OTAENEHUS (JIOTAlMU U 00E3BOXKUBAHUS
MPOAYKTOB pa3J€ICHUS.

Texnonoruyeckue paxropsl daotanuu yriaei. [lonroroBka myibnbl U
pEeareHTHbIA PeXXUM (PIIOTAalUU YTIEeH.

Texnonoruyeckue ¢akTopbl (aoTanuu yriie. AnnapaTypHoe OCHa-
IIEHHE U CBOMCTBA (DIOTUPYEMBIX YIJICH.

ObecnuamMauBaHue U 00€3BOKMBAHUE MPOIYKTOB OOOrallieHus yr-
JEN.

O0e3BOKMBaHWE OTXO/J0B (HIOTAlMKM YTOJBHBIX ILIaMoB. Cxema
00€3BOKHMBaHUS OTX0JI0B (PIIOTAIMH C TIOMOIIBIO (DHIIBTP-TIPECCOB.
@NOKYJIALUSA Y KOAryJIsSiiusl YTOJIbHbBIX IIJIAMOB.

CaoiicTBa (UIOKYJISTHTOB, BIHSIONIME HA TPOIECC (DIOKYIISAIIHIH.
PactBopenue QmokynstHToB. CXeMBbI TPUTOTOBJIICHUS] PAOOYMX pac-
TBOPOB (DJIOKYJISTHTOB.

XapaKkTepUCTUKH CYCIIEH3HH, BIUAIOIINE HA MPOIecC (IOKYISAIUU.
CwMmelrBaHe pacTBOPOB (PIIOKYJISTHTOB C CYCIIEH3HUEH.

[Ipumenenue paoxynsaaToB Ha Y OD.

MacnsHas rpaHyJIsIUy yroJdbHbIX MI1aMOB. OCHOBBI M1 MEXaHU3M 00-
Pa30BaHUs arperaros.

TexHonornyeckue (PpaxTopbl mpolecca MacasiHON TpaHyJISLHUA YTOJb-
HBIX IIJIAMOB.

Hctopust pa3BUTUSL U TEXHOJIOTMU MACJISTHOM TPaHYISIIUM YTOJbHBIX
UIaMOB.

TexHoorust MacistHOM a’poarioMepalfy yroJibHbIX HIJIaMOB.
Texnonornyeckue (HakTophbl MpoIlecca MACISITHOW a’poarioMepariuu
YTOJIbHBIX IIAMOB.
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34. IlpomeiuieHHas ycranopka MAA. Vcnonb3oBanue nporecca MAA
Ha (pabpukax.

35. Tepmuueckas cymika yriei. Tunbsl Cymmumiox.

36. OuncTKa MbUIETa30BOM CMECHU MOCIIE CYIIIKH.

37. DKcrutyaTalus CyHIIMIbHBIX YCTAaHOBOK.

38. TexHomorus oOoTraIeHus Y HEPreTHIeCKuX yriei. Cxema.

39. Oboraienue yriei METO0M MTPOTUBOTOYHON Cemaparuy.

40. bpukerupoBanue yriei. TpeboBanus k OpukeTam.

41. bpukeTupoBaHHE YIJIel CO CBA3YIOIIUMH.

42. ®axTopsl, BAUSIONINE HA IPOIECC OPUKETUPOBAHUSI.

6. CHUCOK PEKOMEHJYEMOM JIUTEPATYPBI

OcHoBHas JuTEpaTypa

1. Knetin, M. C. TexHosorusi oboramieHusi yriaei [DIeKTpOHHBIA pe-
cypc]: yue6. mocobue ajis ctyneHToB creruaibHocTu 130405 «Ob6oramenue
nmoae3HeIx uckomaeMbix» / M. C. Kneiin, T. E. Baxouuna; ®I'bOY BIIO
«Ky3zbac. roc. TexH. yu-T um. T. ®@. I'opbaueBay», Kad. oboramenus moues.
uckonaembix. — Kemeposo: Ky3I'TVY, 2011. — 128 c.

/http://library.kuzstu.ru/meto.php?n=90655&type=utchposob:common /

2. Asnmoxun, B. M. Ob6oramenue yrieit T. 1 Ilpomecchl u MammHbl :
y4eOHUK JUIsl CTYJI€HTOB BY30B, 0OYyYalOLIMXCS MO crnenuaibHocTu "OOorale-
HHUE TIOJIE3HBIX MCKOMaeMbIX'" HampaBiieHUsi moarotoBku "l'opHoe nemo". —
Mocksa : ['opHas kuura, 2012. — 424 c.

3. ABnoxuH, B. M. O6oramenue yraei. T. 2. TexHonoruu : ydeOHHUK 15
CTYJICHTOB BY30B, OOyYalomuXxcs MO CHenualIbHOCTH "OOOoTrameHue MmoJie3HbIX
McKomnaeMbIX" HampaBiieHUs TOATOTOBKU "['opHoe neno". — MockBa : ['opHas
kumra, 2012. — 475 c.

JonosHUTEIbHAS JIUTEPATypPa

4. MacrenanoB, A. M. TommBHO-3HEpTreTUYECKH KoMILieke Poccuu Ha
pyOexxe BEKOB: COCTOSIHUE, MPOOIEMbI U IEPCIIEKTUBBI Pa3BUTHS [ DIEKTPOHHBIN
pecypel: B 2 1. T. 1, 2:. — M.: Dueprus, 2009. — 1 snextpon ont. auck (CD-
ROM) /http://www.biblioclub.ru/book/58379/

http://mww.biblioclub.ru/book/58345/

5. ABpoxuH, B. M. OcHOBBI oOoramieHus MMOJIC3HBIX MCKOMAaeMbIX T. 1
Oo6oratuTenbHbIE MPOIECChl [ DIEKTPOHHBIN pecypc| : yUeOHUK Jisi CTYIEHTOB
BY30B, OOydYaromMxcs Mo crneuragbHocTu "OOoraieHue MoJe3HbIX HCKoIae-
MbIx". — M.: 'opHas kuura, 2008. —423 ¢. /
http://www.biblioclub.ru/book/100028/

6. IlpakTuky™m 1o oOOTameHuIo MOJIE3HBIX UCKOIMAEMbIX: yued. mocooue
st By3oB / mox pea. H. I'. beapans. — M.: Henpa, 1991. — 526 c.
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