PabGouas nporpamma nucuumiuabl (MoayJsi) « Texnosiornueckoe 00opy10oBaHue B si/IePHOM
0Tpac/iny, BKJIKYAas OLEeHOYHbIe MATEePHAJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[Ipodeccuonanbubie - [IK-2. CrocobeH ucCnonb3oBaTh, IPOBEPSTH
TEXHUYECKOE COCTOSTHHE o0opynoBaHus,

OpraHU30BBIBATH €ro MPO(UIAKTHUECKAE OCMOTPHI
M TEKYIIMHA PEMOHT, TOTOBHOCTBIO K OCBOEHHIO U
OKCILTyaTalliid HOBOT'O 000pyI0BaHHSI

1.2. KoMneTeHIMd M HWHIAKATOPbI MX JA0CTH:KeHHs, (OPMHUPYEMbIX JUCHUILIMHOMI
(MojyJieM) B mpouecce 0CBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHAMKATOPA KOMIIETEHIHH
KOMIETEHIINN | KOMIIeTeHIINH
[1K-2 [K-2.1 BbiOupaer W OKCILIyaTUpyeT TEXHOJIOTHueckoe o0OpYyAOBaHUE TIpH

IPOM3BOJICTBE OCHOBHBIX (DYHKIMOHANBHBIX MAaTEpPUalioB  SOEPHOTO
TOIUIMBHOT'O IIUKJIA

[1K-2 [1K-2.2 OcyliecTBiseT KOHTPOIb COCTOSHMS U PEMOHT TEXHOJIOIMYECKOro
000pYyIOBaHUS SIIEPHON OTpACTH

1.3. Pe3yabTaThl 00y4eHHUsI 0 TUCHUILTIHHE (MOIYJTIO)
Henp u3ydyeHUus: TUCHUILUIMHBI (MOAYJIs1) — MPHOOPETEHHWE HABBIKOB pacyeTa ImapaMeTpoB U
yCIIOBUH 0€301MacHOM AKCIUTyaTallid U PEMOHTa 00OpYIOBaHUS aTOMHBIX OTPAciy MpU padoTe B
MEPEMEHHBIX PEXKUMaX, COCTaBJICHHE TEIUIOBBIX OallaHCOB M pacueT OCHOBHBIX TEXHUKO-
SKOHOMHUYECKHUX MMOKa3aTelel a1epHON OTPaci.
B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOIYIIS) O0YYaIOIIMICS TOTKEH
3HATh:
® OCHOBHBIE BUJbI M XapaKTEPUCTUKH 000PYIOBaHMUsI, UCIIOJIb3YEMOTO B SJIEPHOTO OTPACIIu;
® OCHOBHBIE CTa/IMU TEXHOJIOTUYECKOTO MPOU3BOICTBA HA PaUAIIHIOHHO-OIIACHOM 00BEKTE;
® JIOMYCTHMbIE U HOPMHUPYEMbIEC YPOBHH BO3JECHUCTBUS palualiui Ha rnepcoHan A0Y;
e [paBuiia TEXHUKH OE30MaCHOCTU MPH SKCILUTyaTalluy, MPOBEJACHUN MOHTa)Ka, pEMOHTA U
JeMOHTa)ka 000pyIOBaHMUS;
yMeThb:
® T[POBOJUTH MOHTaX, PEMOHT U JEMOHTax oOopymoBaHus DY mNpUMEHUTENBHO K
YCIOBUSIM COOPY)KEHHUSI, SKCIUTyaTallil U CHATHUS C dKCILTyaTaluu 3Heproonokos ADC;
BJIA/IETh:
® HaBBIKAMHM OKCIUTyaTallud ¥ MOHTaXa TEXHOJIOTHMUYECKOTO OO0OpYIOBaHUS SIEPHOM
OTpACIIH.
2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIMHBI (MOIYJI51)
2.1. O6beM TUCHUILIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenun
Ounasn
O01mas TPY10eMKOCTh: 3a4ETHbIC SIUHUIIBI/YaChI 9/324
KonrakTHas pa6ora: 162
3aHATHS JIEKIIMOHHOTO TUIIA 54
3aHsATHS] CEMHUHAPCKOr0 THUIIA 108
KoHcyabTamumn 0
IIpomeskyTOUHAs aTTrecTalus: 3K3aMeH, 3a4eT 36
CamocrositeibHas padora (CP) 126

2.2. Tembl (pa3aesbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOI0 HA HUX KOJIMYeCTBA
4yacoB 1o popmam 00pa3oBaTeIbHOM AeATEIbHOCTH
Ounasn popma 0dyuenusn



Buanl yueoHoli padoTsl (B yacax)
KonTakTHas pa6oTa

Ne | HammeHoBaHue TeM
3anaTus

n/n | (pazaenon) 3aHATHSA CEMHUHAPCKOrO THIA CP
JIEKIMOHHOT0 THIIA

J HUnble 3 C JIP HNuble

1. Pacuer obopynoBanust miist 8 0 18 0 0 0 21
THAPOMETAILTYPTUYECKOTO
BCKPBITHS pya u
KOHIEHTPaTOB. OCHOBHBIC
KOHCTPYKIIUH alIaparos.
2. Pacuer obopynoBanust st 10 0 18 0 0 0 21
MPOMBIBKH ~ OCAJKOB W
MYIBII

3. OCHOBHBIE THUIIBI 8 0 18 0 0 0 21
000opyI0BaHUS JUISt
NPOIECCOB  pa3zeieHHs
JKUIKOM W TBepmod (a3,
pacuer 00OpYyIOBaHUS U
€ro BEIOOp

4, Pacuer obopynoBanust miist 10 0 18 0 0 0 21
MOHOOOMEHHOI
TexHonorun. OCHOBHBIE
THUIIBI I/IOHOO6MCHHBIX
KOJIOHH.

5. Pacuer npoiiecca 8 0 18 0 0 0 21
JKCTPaKIUU u
000opyI0BaHUs JUIst
9KCTPAKIMOHHOT'O
BBIACNICHUS U Pa3[eeHHs
9JICMEHTOB.

6. KoMrioHoBKa OCHOBHOTO 10 0 18 0 0 0 21
TEXHOJIOTHYECKOI'0
00opyI0BaHe, OCHOBHBIC
TpeGoBaHuUs
Ilpumeuanua:

JI — nmexmuu, 113 — mpaktnueckue 3anarusi, C — cemuHapsl, JIP — nmabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xanue JUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aejiamM)
BHIaM padoT

Conepikanue JeKIHOHHOIO Kypca

iﬁl HaunmenoBanue TeM (pa3esioB) Coaep:xaHue JIEKIUOHHOT0 Kypca
1. | Pacuer 000pyIOBaHUS it | OmpezeneHue Tpoliecca BbINIETAYMBAHUS, OCHOBHBIE (DAKTOPBI,
THAPOMETAILTYPTHYECKOTO BIMSIONIME HA KHHETHUKY THIPOMETAJUTypPIHYECKOTr0 BCKPBITHS PYI
BCKPBITHS PyI W KOHIIEHTPATOB. | 1 KOHLEHTPATOB, MWCXONHbIE JaHHBIE Ui pacdera Iporecca
OcHOBHEIE KOHCTPYKIMH | BBIIIENAYMBaHMA, MOPSANOK pacyera IIpoLecca BhIMICTauyNBaHHUs;
anmaparos. OKCHJHBIH M MHHEPaJIOrHYeCKHH COCTaB PY/bl, METOANKA pacdera

MUHEPAJOTHUECKOr0 COCTaBa Ha OCHOBAaHWM KOJIWYECTBEHHOT'O
OKCH/IHOTO 1 KaYECTBEHHOT' O MHHEPAIOTHYECKOT0 COCTaBOB, paciyeT
BCKPBIBAEMOCTH PYABI, MCXOIS W3 MHHEPAJOTHYECKOro COCTaBa
CBIPBS; IETh COCTABJICHUS MAaTEpHAIbHOIO OanaHca, HCXOTHbIE
JaHHBIC JUIS COCTABJICHHS MaTepHaIbHOrO OajaHca oOreparuu
BBINIETIAYMBAHUS M TEXHOJOTMYECKHH pacyeT IpoIecca, pacyer
pacxoja peareHToB W KOJMYECTBA NPOAYKTOB PEAKIHHA I10
YPaBHEHHMSIM XHUMHYECKHX PpEaKIUH C YJEeTOM BCKPBIBAEMOCTH
OT/ENbHBIX MHUHEPANoB; (OpMBI 3amKCH TaOJIUI] MaTEPHATLHOTO
OamaHca: TO TIOTOKAM W 10 COCOWHEHMSAM; COCTABIICHHE
MaTepuanbHOro OamaHca mpoliecca C  Y4eTOM  OOOPOTHBIX
pacTBOpOB;  TEIUIOBOM  OanaHC oOHepalniy  BbINIETAYHBAHUS;
OCHOBHBIE TTapaMeTpsI My bIisl, T:K, MI0THOCTH; pacyeT anmnapaToB
BBINIETIAYMBAHUS ~ MEPHOIMYECKOr0  ACHCTBUS;,  crenuduka
JBIDKCHMs] MaTepuaja B KacKaje anmapaToB HENpephIBHOTO




JICACTBUS, pacdeT o0beMa ammapaTa U Yucia anmapaToB B KacKaze
anmnapaTtoB  BBILIENAYMBAHUS ~ HEMPEPHIBHOIO  JCWCTBUS O
YPaBHEHUIO U C MOMOUIbI0 HOMOTPAMM; CXEMBbI MPSMOTOYHOTO
MPOTUBOTOYHOIO MPOLIECCOB BBIIIETAYUBAHUS, UX MPEUMYIIIECTBA U
HEJOCTATKH;  XapaKTEepUCTUKA W TUOBl  MEPEMEIIMBAIOIINX
YCTPOMCTB, XapaKTePUCTUKA alllapaToOB BHINICIAYHBAHUSA; BBIOOD
anmapartypsl o I'OCTam u katajgoram, NpuMepbl KOMIIOHOBOYHBIX
pelIeHrid OT/IeNIeHNs BhIIeNIadBaHUSI.

Pacuer 000opynoBaHUs
MPOMBIBKH OCAJIKOB M ITYJIbIT

JUIA

XapakTepucTHKa THIPOMETAUTYPTUYECKUX OCAaJKOB U  ITYJbII,
MPOMBIBKAa THUAPOMETAJUTYPTUYECKUX OCAAKOB M IIyJbI, 3aAayud
NPOMBIBKH, KJaccHU(UKaIys IpOLleccoB;, OOOOIIEHHBIH MeToq
pacueTa NPOTUBOTOYHOH IPOMBIBKM OCAJKOB M IIYJbI, BBIBOJ
OCHOBHBIX ypaBHEHHUH, pacdyeT NPOMBIBKHU B ClIydae UCIOIb30BAHUS
YHCTOTO PACTBOPUTEINS, PacyeT MPOLEecca NPOMBIBKU MPH YCIOBHU
paBeHCTBAa BJAXXHOCTH OCAIKOB 1O H IOCIE IPOMBIBKH,
HOMOTPaMMBbI JUIsl pacdeTra HPOTUBOTOYHOW MPOMBIBKH OCAJKOB,
IlocnenoBarenbHas NMPOMBIBKA OCAAKOB M IyNbI; ammapaTypHbIE
CXeMbl MHOIOCTYIEHYaTOM IpPOMBIBKH; MPOMBIBKA OCAJKOB Ha
¢unpTpe METONOM BBITECHEHMS; CXeMa Tpolecca, METO/ANKa
pacdera IPOMBIBKM OCaJIKOB Ha (pUIIbTpE; pacyeT anmaparypbl s
pa3zeneHys TBEPAOTO M KUAKOTo, pacdeT OCHOBHBIX MapaMeTpoB

CI'YCTUTEIEH.
OcCHOBHBIE THITBI 000pYIOBaHUs [UIsl | TeXHUYeCKHe  XapaKTepPUCTHKH  ONHOSPYCHBIX  CI'YCTHUTEJEH,
NPOLIECCOB PA3JIENICHUs] KHUIKOW U | KilaccuuKalus W TeXHUYEeCKas XapaKTephCTHKa (DUIIBTPOB,
TBepAOii pa3, pacyer o0OpynoBaHus | 00OCHOBaHME  BBIOOpa  ammaparypbl Ui (DUIBTPOBAHHS;

U €ro BhIOOP.

annapaTtypHble CXeMbl omnepanud (UILTPOBAHUS ISl Pa3IMYHBIX
TUMOB (UIBTPOB; 3aKOHOMEPHOCTH IIEHTPU(YrUpOBaHUs, pacyer
neHTpudyr W BBIOOP IO KaTajoraM; OCHOBHBIC IIapaMeTphl
THAPOLMKIOHOB; O0BEMHO-IUIAHHPOBOYHBIE PEIUCHUS OTIeTICHHS
pasliesieHus TBEPAOTO U JKHIKOTO.

Pacuer 000pyI0BaHUS
HMOHOOOMEHHOM
OCHOBHBIC THIIbI
KOJIOHH.

JJIsL
TEXHOJIOTHH.
HMOHOOOMEHHEIX

3anaun HOHHOI'O obMeHa, KinaccuuKanms METO/I0B
HMOHOOOMEHHOTO BBIACNICHUS M pa3lelieHHsl JIEMEHTOB; OCHOBHBIE
craguu paboThl COPOLIMOHHON KOJIOHHBI, pacdyeT HOHOOOMEHHOI
YCTaHOBKHM C HEMOJBIKHBIM CJIOEM COpOEHTa, cxeMa COpOIMH U
UIIOMPOBAaHMA TIPU paboTe KOJOHHBI C HEMOIBIKHBIM CJIOEM

copbeHTa; (QopmupoBaHue (QpPOHTA pPAaBHBIX KOHICHTPALMH;
COCTaBJIeHHE MaTepHajJbHOro0 0OajaHca MPOLECCOB COpOIMU |
JecopOIuM; pacder Tra0apuToB  COpPOIMOHHBIX  KOJOHH C

HETIOJIBIDKHBIM CJIOEM COpOEHTa, cocTaBiieHHe rpaduka padoThI
KOJIIOHH; YCTPOMCTBO H TPUHIMI JOCHCTBHS ITyNbCALIMOHHBIX
COpPOLIMOHHBIX KOJIOHH, pacderT Ipolecca Ha OCHOBE TEOPHU
MacCOOOMEHHBIX ~MPOIIECCOB, pacyeT [guaMeTpa U  BBICOTHI
COPOLIMOHHBIX KOIOHH Ppa3iMYHbIX KOHCTPYKUHH; OOBEMHO -
[UIAHKPOBOYHOE PELICHHUE OTACICHHSI HOHOOOMEHHOTO HU3BICUCHUS
U pa3felCHHs PEAKO3EMEIbHBIX JIIEMEHTOB.

Pacyer mpomecca 3KcTpakuum H
000pyIOBaHUS TUTS
9KCTPAKIIMOHHOI'O BBIACNCHUS |
paszeneHus 3JIEMEHTOB.

[lepnoandeckast SKCTpaKIMsA, SKCTPAKIHS C MEPEKPECTHBIM TOKOM
9KCTpareHTa, IPOTHBOTOYHAS OKCTPAKLMS, CXEMBI IIpOIlecca,
OCHOBHBIE TIOHATHS; pacyeT HEOOXOAMMOro 4YHCIa CTyIHEHEH
KOHTaKTHPOBAHUS TPOTHBOTOYHON AKCTPAKIMM, MAaTepHaIbHBINA
OamaHC cTymeHeW W Kackaja OSKCTPAaKIWW; BBIBOL (OPMYIBI
Kpemcepa, 3aBUCUMOCTb uuKcia CTYNEHEM KOHTAKTHUPOBAHHS OT
KO3 HIEeHTa SKCTPAKINK; OCHOBHBIC 3a/Ia4M W CXeMa Iporecca
SKCTPAKIMOHHOTO  pAa3feleHUss  BJEMEHTOB;  OIpE/EICHHE
ONTHMAJIBHOTO COOTHOIICHHS TTOTOKOB M pacyeT 4uciia CTyHeHEH
SKCTPaKUMOHHOM W IPOMBIBHOW 4YacTell Kackaja MO METOAUKE
JleBnHa, aHanmW3 pE3YyNBTATOB  pacdera; rpaduydeckuii MeTox
pacyera SKCTPAKIMOHHBIX KacCKaJOB; ammapaTypa Il SKCTPaKIHH:
pacder ammaparoB THIA CMECHTENb - OTCTOMHUK SIIUYHOTO THIIA,
OCHOBHBIE TapaMeTpbl KOJIOHHBIX  amlapaToB AJISl 3KCTPaKIWW;
KOMITOHOBOUYHBIC PEHICHHS] OTIEIECHUs SKCTPAKINH.

KommonoBka OCHOBHOTO
TEXHOJIOTHYECKOT0 000py/I0BaHHE,
OCHOBHBIE TPeOOBaHUS

l'abaputel  ammapaToB, XapakTep  TPAHCIIOPTHBIX  CBSI3EH,
o0CIy)XKMBaHME  amnmapaToB, CXEMbl YCTAHOBKH  allapaToB;




YCJIIOBHBIC

rpaguyeckne 0003HaYCHUS ammapaToB Ha

TCXHOJIOTHYCCKHX CXEMax.

Conepmafme 3aHATHIl CEMHHAPCKOIo TUIa

HaumeHoBaHnue TeM (pa3aesioB)

Tun

Conep:xaHue 3aHATHIi CEMHHAPCKOr0 THNA

Pacuer 00opyI0BaHUSL
THIPOMETAILTYPIHIECKOTO
BCKPBITUSL Pyld M KOHIICHTPATOB.
OCHOBHBIE KOHCTPYKIIUH ariapaToB.

JUIA

I13

Pacuer oGopymoBaHMs —JUII THAPOMETAJLTYPTHYECKOTO
BCKPBITHSL PYA M KOHIIGHTpaToB. MeTtomuka pacuera
MHHEPaJIOTHYeCKOro cocTaBa Ha OCHOBaHHH
KOJIMYECTBEHHOTO  OKCHJHOIO M Ka4eCTBEHHOT'O
MHHEpPaJIOTHIECKOr0 COCTaBOB,

Pacuer omepanuu BBINIETAYUBAHUS M TEXHOJIOTMYCCKHI
pacder mporiecca, pacueT pacxojia pearcHTOB M KOJIHIeCTBa
MPOYKTOB PEAKIHil 0 YPABHEHHUAM XUMHUICCKHUX PEaKIHit
C YY4ETOM BCKPHIBAEMOCTH OTJCIBHBIX MUHEPAIIOB; (OPMBI
3anucy TabIuI MaTepruaIbHOro OanaHca: Mo IOTOKaM H 110
COCJIMHECHUSIM;

Pacuer MmatepmaneHOro OanaHca mporecca € y4eToM
00OpOTHBIX PacTBOPOB;

CxeMbl MPSIMOTOYHOTO M MPOTHBOTOYHOTO IPOIECCOB
BBIICNIAYMBAHKS, HMX TMPEHMYIIECTBA M HEJOCTATKU;
METOIHKA pacuera MaTepuaIbHOro Oananca
IMPOTUBOTOYHOI'O mpouecca BBIICIIAYUMBAHUS
XapaKTCpUCTUKA W THUIIbI NEPEMEUIMBAIONIUX yCTpOﬁCTB,
XapaKTCpUCTUKA almapaToB  BbIIICIaYMBaAHUA, B])I60p
anmaparypsl

Pacuer 000pyIoBaHUs
IIPOMBIBKH OCAaZIKOB U ITYJIBII

JII

I13

Pacyer o0opymoBaHus AJIsl MPOMBIBKH OCAJKOB M ITYJIbII,
0000IIEeHHBI METOJl pacuera MPOTUBOTOYHON MPOMBIBKU
OCaJIKOB ¥ MyJbI, BBIBOI OCHOBHBIX YpPaBHEHHH, pacuer
OPOMBIBKM B CJIydae  HCIOIb30BAaHWS  YKHCTOrO
PacTBOPHTEINSI, pacyeT HPOLeCcca MPOMBIBKH IIPU YCIOBHU
paBEHCTBA BJIQXKHOCTH OCAJIKOB JI0 M IOCJIE HPOMBIBKH,
HOMOTPaMMBI [UTs pacyera MPOTUBOTOYHOH MPOMBIBKU
ocazkoB, [locenoBarenbHast IPOMBIBKA OCAIKOB H IyJIbII;
anmapaTypHble CXEMbl MHOTOCTYIICHYATOH IPOMBIBKH;
HPOMBIBKA OCAJKOB Ha (HIBTPE METONOM BBITCCHEHHS,
cxeMa MpoIecca, METOIMKa paciyera IPOMBIBKH OCaJKOB Ha
bunbTpe;

OCHOBHBIE THITBI 000PYIOBAHUS IS
MPOLIECCOB  pa3leleHusl JKHIOKOH |
TBEpAOH (a3, pacyer 00OpyIOBaHUS
U ero BbIOOp.

113

Pacuer anmapaTypbl 471 pa3feneHus TBEpAOro H )KUIKOT 0,
pacdeT OCHOBHBIX MAapaMETPOB CTYCTHTENEeH, TEXHHIECKHEe
XapaKTePUCTUKH OIHOSAPYCHBIX CTyCTUTEIIEH,
KIaccupuKamuss W TEXHHYECKas  XapaKTepHCTHKA
¢unbTpoB, O00OCHOBaHHME BBHIOOpA ammaparypbl s
(UIBTPOBAHMS;  ammapaTypHble  CXEMbl  OIepaluH
(UIBTpOBaHMA ISl PA3ITUYHBIX TUIOB (DHIIBTPOB;

Pacuer 00opyIoBaHUSA TS
HOHOOOMEHHOM TEXHOJIOTUU.
OCHOBHBIE THUIIBI HOHOOOMECHHBIX
KOJIOHH.

113

Pacuer obopymoBaHus A1 MOHOOOMEHHOW TEXHOJIOTHU.
OCHOBHBIE THIIBI HOHOOOMEHHBIX KOJOHH. Pacuer
rabapuToOB COPOLIMOHHBIX KOJOHH C HEMOABHKHBIM CIOEM
copOeHTa, cocTaBieHue rpaduka pabOTH KOJIOHH, pacueT
MaTepHaIIbHOTO OaaHca cCOpOIMOHHON KOJIIOHHBI,

Pacuer mporecca IKCTpakiuu |
000pyIOBaHUS TUTS
SKCTPAKIIMOHHOTO  BBIICICHUS U
pa3zeneHus SIEMEHTOB.

113

Pacuer mpomecca SKCTpakimu H  00OpYAOBaHHS IS
9KCTPAKIIMOHHOTO BBIICNICHUSI M Pa3JeieHus] SJIEMEHTOB.
Pacuera MatepuanbHOro 0OanmaHca  OKCTPaKIMOHHOI'O
KacKaja; ammaparypa JUlsl SKCTPaKIMU: pacdeT armnapaToB
THIIA CMECHUTENb - OTCTOWHMK SIIMYHOTO  THIIA.
KomMnoHoBKa 000py/ioBaHHs B IOMEIICHUH IIeXa

KomnonoBka OCHOBHOT'O
TEXHOJIOTHYECKOTO  000py/0BaHHE,
OCHOBHBIE TPEOOBAHUS

113

KommnonoBka OCHOBHOT'O TEXHOJIOTUYECKOr0
000pyZnOBaHUs, OCHOBHBIE  TpeOOBaHMS, TabapHUTHI
anrnapaTos, Xapakrep TPaHCIIOPTHBIX CBsI3eH,
00CITy)KMBaHKE aIllapaToB, CXeMbl YCTAHOBKHU allapaToB;
ycinoBHbIE Tpaduieckne OOO3HAUCHMS ammapaTroB Ha
TEXHOJIOTHYECKHX CXEMaX.

Conep:kanue caMOCTOSITEIbHOI padoThI




Ne

w/n HaumeHoBaHnue TeM (pa3aesioB) Coaep:xanue cCaMOCTOATEJIbHOUH PadoThI

1. | Pacuer 00opyIOBaHUSL s | [loBTopenue nexkumoHHoro marepuana. [loaroroBka K 3aHITHAM
TUIPOMETATYPTrHUECKOr0 CEMUHApPCKOro TUMa
BCKPBITUSI pPYAd U KOHIIEHTPATOB.
OcCHOBHEIE KOHCTPYKIIUU
arnmnaparos.

2. | Pacuer 000pyI0BaHUS s | [loBTopenue nekumoHHoro marepuana. IloaroroBka K 3aHITHAM
TIPOMBIBKH OCAJIKOB U IYJIbI CEMUHAPCKOT0 TUMA

3. | OcHoBHbIe THITBI 000pyHOBanus it | [IoBTOpeHHE JIEKIMOHHOTO Marepuana. IToAroTOBKa K 3aHATHAM
MPOIIECCOB Pa3leCHHs KHUAKOH M | CEMHHAPCKOrO TUIMA

TBepIoi das, pacuer 000pyIOBaHUSL
U ero BEIOOD.

4. | Pacuer 000pymoBaHUs s | [loBTopenue nekumoHHoro marepuana. [1onroroBka K 3aHATHIM
MOHOOOMEHHOI TEXHOJIOTMH. | CEMHHAPCKOr0 THUIIA
OCHOBHBIC THIIBI HOHOOOMEHHBIX
KOJIOHH.

5. | Pacuer mporecca skctpakimu u | [IoBTOpeHHE JEKIIMOHHOrO Matepuaina. [1oJroroBka K 3aHATHIM
00opynoBaHus JUIsL | CEMUHApPCKOTO THIa

9KCTPAKIIMOHHOTO  BBIACIEHHUS U
paszieneHus 3JeMEHTOB.

6. | KommoHoBka ocHoBHOro | IToBTOpeHMe NeKIIMOHHOrO Marepuana. [loIroroBka K 3aHATHSIM
TEXHOJIOTHYECKOr0 000pYAOBaHME, | CEMHHAPCKOIO THUIMA

OCHOBHBIE TpeOOBaHUsI

3. OHeHOqule MaTepl/[aJlbl AJIA HpOBe)]eHl/Iﬂ TeKleIeFO KOHTpO.]Iﬂ yCHeBaeMOCTI/I n
NMPOMEKYTOUYHOM aTTeCTANMU 00YyYAIOIIHUXCS M0 TUCIUIIIUHE (MOTYJTI0)
[lo mucuunnuae (MOAYNIIO) MPEIYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS KadyecTBa
OCBOCHHS:
® TEKYIIHHA KOHTPOJb YCIICBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIONTUXCS O TUCIUTIINHE (MOIYITIO).
3.1. OueHouHble MaTepHAJbl IJIsi TPOBeIEHUs] TeKyllel aTTecTAlMUA MO JUCIUIJIAHE

(MoayJ110)
Ne | Kontposamnpyemsbie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOIO CpeACTBa
n/n

1. | Pacuer obopymoBanusi st ruapoMerainTyprudeckoro | KontpomsHas pabora
BCKPBITHS PYA M KOHLEHTPaToB. OCHOBHBIE KOHCTPYKLUH
aInmnaparos.

2. | Pacuer obopymoBaHus Ul IPOMBIBKH OCaIKOB H ITYJIbII Konrponsnas pabora
3. | OcHoBHBIE THITBI 000PYIOBaHMS VIS MIPOLIECCOB pasnesenus | KontponbHas padora
KHUJKOW M TBeplioH (a3, pacuer 000py0BaHHs U €ro BBIOOD.
4. | Pacuer obOopymoBaHuMsA UII HWOHOOOMEHHON TexHONoruu. | KoHrpompHas pabora
OcHOBHBIE TUITBI HOHOOOMEHHBIX KOJIOHH.
5. | Pacuer mpomecca skcTpakumu W obopynoBaHums i | KoHTpomsHas pabora
9KCTPaKIMOHHOTO BBIICTICHHS M PA3ICICHHUS DIIEMEHTOB.
6. | KoMImoHOBKa OCHOBHOr'O TEXHOJIOTMYECKOro obopynoBaHue, | KoHTponbHas pabora
OCHOBHBIE TPeOOBaHUS

3.1.1 TunoBbie KOHTPOJIbHBIE 32JaHUS UJIH HHbIe MaTepHuaJibl, He0OX0ANMBbIe 1 OLEHKH
3HAHUH, yMEHHH, HABBIKOB U (MJIM) ONBITA AESATEILHOCTH B NPoOIecce TEKYIIEero KOHTPOJIs
yCIeBaeMOCTH

KonTpouabHbliii padora

Pacuernas padora 1

CoctaBUTh MaTepHaJIbHBIA OalaHC oONepaluyd THUAPOMETAUTYPIrHYECKOTO BCKPBITHS YypaH-
¢dochaTHOrO KOHIIEHTpaTa CIEIYIOLIEro COCTaBa:

®ropanatur Caz(POs) 3 F 577 %

JlepmonToBut UO3 P205 6H,0 0,39 % OcranbHble MUHEPAIBI 4211 %
VYcnoBus nposeneHus Impolecca BhllenadyuBanus cinenyoomue: T: K ncxoqHoro KoHIEHTpara
oOoramenus - 1:2. CTeneHp BCKPbIBAEMOCTH (TOpanaTuta u JiepMoHTOBUTA — 97 %. OcranbHble
MUHepanbl, YTOOBl HE 3arpoMOXJaThb JAaHHBIA MpUMEp pacyera, YCIOBHO CUUTAEeM
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HEBCKPHIBAEMBIMHU.

CornacHO JMTEpaTYpHBIM JAQHHBIM, C LEJIbI0 TOJY4eHHsS YHAOOpEHHH NpH KOMIUIEKCHOM
nepepadboTke GocaTHOTO CHIPHS, PA3IOKEHUE MOXKHO MPOBOJUTH CMECHIO a30THOW M CEpPHOM
KHCITIOT. YCTaHOBJIEHO , uTo 60 % ¢ropanatura BckpeiBaeTcst 47 %-HbIM PAacTBOPOM a30THOM
KHCJIOTHI M 00pazoBasiuiics kanbiui(Il) ocaxmaercst 38 %-HbIM pacTBOpPOM cyib(haTa aMMOHUS,
a 40% ¢ropanarura BckpriBaercs 92 %-ubiM pactBopoM H2SO4

Kommaecteo HNO3z u HySOs Gepyr ¢ u3bObitkoM B kosmmuectBe 102 % OT creXHmOMETpHH.
Oo6pazoBasmuiicst pochoruric 0OTHUIBTPOBBIBAIOT, TOTyIeHHBIN 0canok ¢ T: K = 1:1 mpombIiBaroT
METOJIOM BBITECHEHUSI Ha (WIBTPE KOJMYECTBOM BOJBI, PAaBHBIM Macce BIIATH OCAJKa.
[TomydeHHbIid B pe3yabTaTe MPOMBIBKM BTOPOHW (HIBTPAT HAIMPABISIOT B 000pOT B PEakTop
pasioKeHusl.

Pacuernas padGora 2

Ocanok kapOboHaTa JIUTUS IOCTYNAET HA IPOMBIBKY:

B MaTouHOM pacTBOpe, a clie0BaTeIbHO, U BO BJIare MPOMbBIBAEMOT0 ocajika cojepxkurcs 160 r/n
cynmb(hara HaTpus (IIOTHOCTH PACTBOPA BIIArH ocaaka — 1060 kr/m).

OTHOcHTENBHAS BIIAXXHOCTh 0CaJIKa 10 U mocie mpombiBkH — 40 %.

[TpombiBKa mpom3BoauTCcs BOJAOW. Cumraem, 4TO KapOOHAT JUTHS B IpoIlecce NPOMBIBKU
MPAKTUIECKH HE PACTBOPSIETCS.

[Tpon3BoanTCS TMPOTUBOTOYHAS 3-X CTyNEHUYATasl PEMmyNbIAllMOHHAs TPOMBIBKA TP MOIYyIe
IIPOMBIBKH PAaBHOM 2.

Onpenenuth CTENEHb H3BICUYEHHE Ccylb(ara HATPUS M COCTAaBUTh MaTepHaJIbHBIM OanaHC
MPOMBIBKH ocajika ucxoid u3 1000 Kr BiaxxHOTo ocajka.

Pacuernas pabora 3

Paccunrtate MUHEpaOru4ecKuii cCocTaB pyAbl 10 €¢ OKCHIHOMY cocTaBy. Tabmwuia 1 — OKcuaHbIMI
COCTaB pyJbl

Ne okcuaa (j) Oxcup Moz. macca (m;) Cozepxanne okcuaa (Aj), %
1 KzO anO3U03 PzOs 94 0,94
2 CaF; 336 1,10
3 Cao FESZ NazOAles 286 0,17
4 SiOz H,0 142 26,52
5 78 4,76
6 56 30,87
7 120 21,00
8 62 1,87
9 102 4,10
10 60 7,93
11 18 0,74

Tabnuia 2 - MuHepalbHBI COCTaB HCXOIHOTO PYJTHOTO KOHIIEHTpATa

ITopsimkoBeiid | MuHepan dopmyiia MUHEpana Mou.macca MuHEpana

HOMEp (M)

MuHepana (j)

1 JlepmonToBHT 1 Ln,Oz P20s 12H,O 3UOs P.0s | 694

2 JlepmontoButr 2 | 6H20 CaF, 9Ca0 3P,05 1108

3 ¢dTopanarut 3Na20 K20 4Al;03 9SiO; 1008

4 Hedenun mupur | FeS SiOz 1228

5 KBapIl 120

60

Pacuyernas pabora 4



Vv, G

V, G

WH, CH

W, C1

|
:

VK, C W, Cz

JlaTb XapaKTepUCTHKY IMpoIlecca MPOMBIBKH, amapaTypHO-TEXHOJIOTHYECKas CXeMa KOTOPOro
MpUBE/ICHA HA PUCYHKE

Ha pucynke npuBeneHa cxema (0XapakTepr30BaTh CXeMY TPOMBIBKH)

Ocanok, nocTynaromui Ha MPpOMBIBKY, UMeeT nmapameTpsl: WH, CH;

HcxonHast mpoMBIBHAS KUAKOCTH UMeeT mapameTpsl: V, Co;

Kackan padoraer npu yciiosun: WH #W, Co # 0.

CocTtaBuTh ypaBHeHHSI MaTepHaIbHOI0 0ajIaHCa N0 0TMbIBAEMOMY BellIeCTBY:

-IVIs1 IEPBOi CTYNEHHU:

-IJIsl BTOPOi CTYNEHU:

-IIJIs1 BCero KacKaja:

CocTaBuUTh YPaBHEHUS MATEPUATIBLHOI0 0aJIaHca 1o KuAKoH (Pase:

-IVIsl IEPBOi CTYNEHHU:

-IJIsl BTOPOi CTYIeHH:

-IIJIs1 BCero KacKaja:

Jatb onpenenenue npoueccy npomMmbiBKu. [IpoMbIBKa 3TO .......

Oxapakrepu3oBath Oapadanubli Bakyym-¢puiabTp: BOII 10-1,8-1 (V,K), mepeuncints
CTaJAMHU €ro padoTbl

3.1.2. MeToauyeckne MaTepuajbl, onpeaessiioliie TPoleAypPbl OIEeHHBAHUS 3HAHMIA,
yYMeHHi, HABBIKOB U (MJIH) ONBITA /IESITeJIbHOCTH B X0/I€ TEKYIIero KOHTPOJIsl yCleBaeMOCTH
KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHWI TOCTABJICHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTH TUCHMEHHO.

Kpumepuu oyenuganus: nocneaoBaTenbHOCTD, IOJHOTA, JOTUYHOCTH U3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOUEK 3PEHHs, CAMOCTOSTENIbHOE 000011eHre MaTepuana. M3noxenue marepuana 6e3
(bakTHUECKUX OINOOK.

OneHka «omauyHO» CTaBUTCS B ClIydae, KOTa COONIOIEHBI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €Clii 0Oy4YaIOUTUIICS TBEPJO 3HAET MaTepual, rPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, 3HaeT MpaKTUYeCcKylo 0azy, HO JOIMycKaeT HeCYIIEeCTBEHHBIC
MOTPEIIHOCTH.

OneHka «yodogremsopumesnbHo» CTAaBUTCS, €CIM 00YJarOIINUiCS OCBOMI TOJIBKO OCHOBHOM
MaTepual, HO He 3HaeT OTAENbHBIX JIeTalel, J0MyCcKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIC
(GOpMyITUPOBKHM, HapyllaeT IMOCIEeNI0BATEIBHOCTh B WU3JI0KEHUHM MaTepuasa, 3aTpPyAHSETCs C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE [IOJDKHOW CBSI3M MEXKIy AaHaTU30M, apryMeHTalued Hu
BBIBO/IAMH.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOyJaroIMiiCs HE OTBeyaeT Ha
MTOCTABJICHHBIE BOMIPOCHI.



3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MPOMEKYTOUYHOM aTTecTaluu
3.2.1. Kputepuu o1ieHKH pe3y/ibTaTOB 00y4eHHs M0 AUCHHUILIMHE (MOAYJII0)

Ml xana
OIlCHUBAHHS

PesynbraTsl
o0y4eHust

IToxa3aTeu OleHUBAHUS Pe3yJILTATOB 00y4eHHUs

OTJIMYHO

3Haer:

- oOyuwaromuiicss r1yOOKO M BCECTOPOHHE YCBOMJI MaTepHaj, YBEPEHHO,
JIOTMYHO, TI0C/IEA0BATENbHO U I'PAMOTHO €TI0 U3J1araer, ONupasich Ha 3HAHUS
OCHOBHOH U JIOTIOJTHUTEIBHON JINTEPATYPHL,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJU(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IEHUsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSITHIMHU.

Vmeer:

- o0ydJaromuiics yMeeT CaMOCTOATENBHO W TPAaBWIBHO pelaTh ydeOHO-
npodeccHoHalbHBIE  33aJauyd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
TIOCJIEI0BATENLHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PEIIeHHE, HCIIOIb3Ys
Hay4HbIe MTOHSTHS, CChUIAsICh HA HOPMAaTHBHYIO 0a3y.

Bnaneer:

- OoOydarolMiics BiaJeeT PaliOHAILHBIMH METONAaMH (C HCIOJIh30BAHUEM
palMOHATIBHBIX METOMIUK) PEIICHHS CIOKHBIX MPO(EeCCHOHANBHBIX 3a/ad,
MPECTABICHHBIX JICTIOBBIMU UTPAMU, KSHCAMU H T.1I.;

[pu pereHuy MpoAeMOHCTPUPOBAT HABBIKU

- BBIJIEJIEHUS TJIABHOTO,

- CBSI3KOW TEOPETHYCCKUX TIOJIOKEHUH C TPeOOBAHUAMH PYKOBOISIINX
JIOKYMCHTOB,

- U3JI0)KEHMSI MBICIIEH B JIOTHUECKOH IMOCIIET0BATEILHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3U U JUAJICKTUYCCKOM Pa3BUTHUM.

XOPOLIO

3Haer:

- oOyJaromuiics TBepAO YCBOMJ MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3JIaraer, ONupasiChb Ha 3HAHUS OCHOBHOU U JOTIOJIHUTENIBHON JIUTEPATYPHI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB U
0000IICHUI, OMepupyeT KaTeropusMH M TIOHATHSIMH, HO HeE BCeria
MPaBUIIBHO UX BEpPUBHLIUPYET.

YmMmeer:

- 00y4aroIMiCs yMeeT CaMOCTOATEIbHO U B OCHOBHOM IIPAaBMJIBHO peIlaTh
y4eOHO-TIpopecCHOHAIbHBIE 3aJaudl WIM 3aJaHus, YBEPEHHO, JIOTHYHO,
HOCIEA0BATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pelIeHHe, He B
HOJTHOM Mepe MCIONb3ys Hay4HbIE MOHATHSA M CChUIKM HA HOPMATHUBHYIO
6a3zy.

Bnaneer:

- o0ydJarouiics B LIEJIOM BIAJCET PAllHOHAJIHHBIMU METOIAMHU PEIICHHS
CIIOXHBIX TIPOECCUOHATIBHBIX 3a/1a4, MPEJCTABICHHBIX JEIOBBIMU HIPaMH,
KelicaMu | T.]I.;

IIpu pemennn cMOr MPOAEMOHCTPUPOBATH TOCTATOYHOCTH, HO HE
TIYOMHHOCTH HaBBIKOB,

- BBIJIEJIEHMS TJIaBHOTO,

- M3J10’KEHHUST MBICIIEH B JIOTMYECKOI ITOCIEI0BATEIHLHOCTH,

- CBSI3KM TEOPETUYECKUX IMOJOKEHHH C TPEeOOBAHUSMH DPYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (aKkThl, COOBITHIA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBSI3U M JTHAJICKTHIECKOM Pa3BUTHH.

YAOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaromuiics OpHEHTHPYETCS B MaTepHaie, OMHAKO 3aTPYJHICTCS B €ro
HM3JI0KCHUH,

- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHMI OCHOBHOH M JOIOJHHUTEIHHOU
JTUTEPATYPHL;

- cnabo apryMeHTHPYeT HaydHbIE TTOJI0KEHII,

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITNPOBATH BHIBOIBI M 000OIICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSATUMN.

YMmeer:

- 00yJaroIuiics B OCHOBHOM YMEET PEUIUTb y4eOHO-TIPOQecCHOHATBHYIO
3aJa4y WM 3aJaHue, HO JIOIyCKaeT OIIMOKH, cllabo apryMeHTHPYET CBOE
pelIeHne, HeAOCTATOYHO HCIONB3yeT HAyYHBIE MOHATHS M PYKOBOMSIIUE
JOKYMECHTBIL

Bianeer:

- o0yJaromuiics BiageeT HEKOTOPHIMH PAIOHATBHBIMH METOIaMHU
PpeIeHHs CTIOXKHBIX PO eCCHOHATBHBIX 3314, IPEICTABIICHHBIX JCTIOBEIMH
WTpamMu, Kelcamu 1 T.11.;

[Ipu pemernu MpoaeMOHCTPUPOBAT HEOCTATOYHOCTH HABBIKOB

- BBIJICIIEHHS TJIaBHOTO,

- M3JI0JKCHUS MBICIIEH B JIOTHYECKOM ITOCIEI0BATSIILHOCTH,

- CBS3KM TEOPETHYECKHX NONOKEHHH ¢ TpPeOOBAHMUSIMH PYKOBOISIIAX




JOKYMCHTOB,
- CaMOCTOATCIIBHOI'O aHaJIn3a (baKTBI, CO6BITPII>1, HBHCHHﬁ, IponecCoB B UX
B3aNMMOCBS3U U JUAJICKTUICCKOM PAa3BUTHUH.

HEYJIOBJIETBO- 3HaeT: - o0yJaromuiicss He yCBOWJI 3HAYUTEIHHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (OpPMYIIUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB U 00OOIICHHU;
- HE BJaJIeeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IMoka3ajl yMEHHE pelaTh y4eOHO-IPO(eCCHOHAIBHYIO
3a1ady WK 33/iaHue.
Bnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, MPEABSBISIEMbIC K HAaBBIKAM, OICHHUBACMbBIM

«YAOBJICTBOPUTCIIBLHOY.

3.2.2. KOHTpOJIbeIe 3aJJaHusA /WM UHbIE MaTepuaJbl JJHA IPOBCACHUS HpOMe)l(yTO‘lHOﬁ
arrecranmuun
Chucokx BOIIPOCOB IJIfl YCTHBIX OTBE€TOB (BapHaHTbl TeCTa)

1.

N

o 0hs~w

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

Pons u mecto oOopynoBaHuST B NPOMU3BOJACTBE PEOKUX DSJIEMEHTOB B CHCTEME
MIPOU3BO/ICTBA MAaTEPUAIOB COBPEMEHHON YHEPTETUKH.

Omnpenenenue npoiecca BbILEIAaYUBaHUS, OCHOBHBIE ()aKTOPBI, BIMSIONINE HA KHHETHUKY
TUAPOMETAJUTYPTUYECKOTO BCKPBITUS Py U KOHIIEHTPATOB.

HcxonHble qaHHble U1 pacyeTra Mpolecca BblleIaunBaHus.

[Topsinok pacuera nporecca BbIIETaYnBaHUS.

KoaddunmenT yacoBoii mMpor3BOAUTENILHOCTH MIPOEKTUPYEMOTO OOBEKTA.

OKCHIHBI 1 MUHEPAJIOTHYECKUI COCTAB PYy/Abl, METOJMKA pacyeTa MUHEPAIOTHYECKOTO
COCTaBa Ha  OCHOBAaHMM  KOJMYECTBEHHOTO  OKCHUAHOTO M  KAa4eCTBEHHOTO
MHHEPAJIOTHYECKOIO COCTABOB.

Henbp cocTtaBieHus MaTepuaabHOro OajlaHCa, UCXOJHBIE JaHHBIE Ui COCTaBIICHHS
MaTepHUaIbHOTO OanaHca onepaliy BhllleTauBaHUs.

Pacuer pacxoma peareHTOB M KOJMYECTBA IMPOAYKTOB pEAKIMM MO YpaBHEHUSAM
XUMUYECKUX PEAKIUI C y4€TOM BCKPBIBAEMOCTH OTIEIbHBIX MUHEPAJIOB

®opMBbI 3anKcH TaOIUI MAaTEpUAIBHOTO OajaHca: 1Mo MOTOKaM U 10 COSMHEHUSIM.
OcHoBHBIE TapaMeTphl yJbibl, T:0K, II0THOCTS.

Pacuer anmapaToB BbIIIEIaYMBaHUS IEPUOANYECKOTO IEUCTBUS.

Crienn¢uka IBHKEHUS MaTepualia B KacKaJie anrnapaToB HEPEPHIBHOTO JICHCTBUSI.
CxeMbl OPSIMOTOYHOTO M MHOTOCTaJAMMHOIO IMPOTUBOTOYHOIO BBIIIEIAYUBAHUS, HX
JOCTOMHCTBA U HEJIOCTATKH.

Pacuyer oObema anmapata W yHClia anmnaparoB B KacKaJe annapaToB BbIIIeTauMBaHU
HEIMPEPBIBHOTO JIEUCTBUS IO YPABHEHHUIO U C IIOMOIIIBI0 HOMOTpaMM

XapakTepucTuKa M THUIBI IEPEMEIINBAIONINX YCTPOUCTB, XapaKTEPUCTHKA alllapaToB
BBILIEIAYUBaHUSI.

Bri6op anmapatypst o 'OCTawm, kaTanoraMm u Ha calTax mpearnpHusITHIA.

[IpuMeppl KOMIIOHOBOYHBIX PELICHUN OTACIICHUS BbILLIETaUBaHUS.

XapakTepucTuKa ruIpOMETaNypru4ecKuX OCaIKOB U ITYJIbII.

[IpomMbIBKa T'MAPOMETAIUIYPrUYECKUX OCAAKOB W IYyJbI, 3aJa4d  I[POMBIBKH,
KJIacCU(HUKAIUS TPOLIECCOB.

[IpoTBOTOYHAsT TPOMBIBKA OCAJKOB W IMYNbI, ypaBHEHHE MaTepHaJbHOro OanaHca
KUJKOCTU U U3BJIEKAEMOTO KOMIIOHEHTA.

IIpoMbIBKa IPOTUBOTOYHAS U NIPSIMOTOYHAS IIPU YCIIOBUU PABEHCTBA BIIAXKHOCTHU OCAIKOB
J10 Y 1OCJIE IPOMBIBKH.

HoMorpammsl g pacyera NPOTUBOTOYHOM IIPOMBIBKH OCAaJKOB, IIOCJIE€I0BATEIbHAs
IIPOMBIBKA OCA/IKOB U ITYJIbII.

AnmnaparypHble CXeMbl MHOTOCTYIIEHYATOM MPOMBIBKH.

IIpombIBKa OCaIKOB Ha (PUIIBTPE METOJIOM BBITECHEHUSI.

Pacuer anmapatypsl 1715 pa3fesIeHus TBEPAOTO U KUIKOTO

Pacuer OCHOBHBIX [AapaMeTPOB  CIYCTUTENEH, TEXHUYECKUE  XAPAKTEPUCTUKHU
OJIHOSAPYCHBIX CTYCTUTEIICH.



27.
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Knaccugukanus u TexHu4eckasi XapakTepucTuka (GUiIbTpoB.

ObocHoBaHue BbIOOPA anmaparypsl As GUIBTPOBAHHUSL.

Xapakrepuctrka 6apabdannbix puasTpoB: BOH 10-2,6-1(Y,K); BOII 10-2,5-1(Y,K).
XapakTepucTHKa KapycelabHbIX U JIeHTOYHbIX ¢pmibTpoB: K 100-15P; JIMH 10-1,4 K.
Xapakrepuctuka 1uckoBbix punsrpos 100 16-2,5-1Y; 10O 100-2,5-5K.
XapakrepucTika (QHIBTP-IPECCOB paMHBIX, KamepHbix: POPS5,6-630/45Y; POMA40-
820/45K; KMIIm32V.

LentpudyrupoBanue, OCHOBHBIC THITHI HEHTPUQYT, (pakTOp pas3neneHus.

OO0BEMHO - IJIaHUPOBOYHBIE PELLIEHUS OTIEJICHUS Pa3/IeIeHHs TBEPJOTO U KHUJIKOTIO.
3amaur MOHHOTO OOMEHA, KIACCH(HUKAIUS METOJOB HOHOOOMEHHOTO BBIJICIICHUS U
pa3aesieHus AIEMEHTOB.

OcHoBHbIE CTanU pabOThl COPOLIMOHHON KOJOHHBI.

Pacuer MOHOOOMEHHON YCTaHOBKM C HEMOABIKHBIM CJIO€M COpOEHTa, ypaBHEHHE
[nnosa.

®opmupoBaHue (ppoHTa paBHBIX KOHLEHTPALU; COCTABICHUE MaTepUaJIbHOrO OajaHca
MIPOIIECCOB COPOITUU U IECOPOITUH.

Pacuer rabapuToB COpOIIMOHHBIX KOJIOHH C HEMOJBUKHBIM CJIOEM COpPOEHTa, YCTPONUCTBO
Y TIPUHIIAI ACHCTBUS MyJbCAIIMOHHBIX COPOIIMOHHBIX KOJIOHH

Pacuer npouiecca Ha OCHOBE TEOPUHU MACCOOOMEHHBIX ITPOLIECCOB.

Pacder nnamerpa 1 BEICOTBI COPOITMOHHBIX KOJIOHH Pa3IMYHBIX KOHCTPYKITHH.

OcHOBHBIE THIIBI COPOLIMOHHOTO 000PYAOBAHMUSL, TPUMEHSIEMOTO B TEXHOJIOTUH.
OO0beMHO - TUIAHUPOBOYHOE peIIeHHWE OTICICHHS HOHOOOMEHHOTO W3BJICUECHUS U
pazaesieHus: peIko3eMeNbHBIX JIEMEHTOB.

DKCTpPAKIUs C MEPEKPECTHBIM TOKOM JKCTpareHTa. MaTepuanbHbIi OanaHC CTyNeHeH U
KacKa/ia SKCTPAKIUH.

[IpoTuBOTOUHAS SKCTpaKIMs, CXEMBl IpOIecca, MaTepUalIbHBIM OamaHC CTyNmeHeH u
KacKa/ia SKCTPaKIIH.

Pacuer HEoOX0AMMOTO YKCIa CTYIEHEH KOHTAKTHPOBAHUS MPOTUBOTOYHON DKCTPAKITUH,
MaTepuaIbHbIN OamaHC CTyMeHel U KacKaja SKCTpakKiuK; BeIBoA Gpopmyinsl Kpemcepa.
3aBUCHMOCTD YKCIIa CTyIeHEeH KOHTAaKTUPOBAHUS OT KO3 (UILIMEHTa SKCTPAKLIUH.
OcHoBHBIE 33]a4U U CXEMBI NPOLIECCOB IKCTPAKLIMOHHOTO pa3eNieHuUs JIEMEHTOB.
[Teproauueckast SKCTpaKIus, IKCTPAKIUS C IEPEKPECTHBIM TOKOM SKCTpPareHTa.

Cxema MpOTHUBOTOYHOTO KCTPAKIIMOHHOTO KaCKaa.

Kackan skcTpakIIMOHHOTO pa3/ielieHHsl IIEMEHTOB ¢ 0OMEHHOM 3KCTpakiueld 1 0OMEHHOMN
MIPOMBIBKOH, cXeMa KacKaja U MPUHIIHUI ero paboThI.

DKCTpaKLIMOHHOE 000PyI0BaHUE.

Pacuyer anmaparoB Tuna cMecuTesb - OTCTOMHUK SIIUYHOTO TUTIA.

OcHOBHBIE TapaMeTpbl KOJIOHHBIX alapaToB JUIsl SKCTPAKIUH.

KoMmoHoBoYHBIE pelieH s OTAEICHHS SKCTPAKIIUH.

Pacuyer uncna cTyneHei SKCTPaKIIMOHHOTO M3BJICUEHHUS] KOMIIOHEHTOB Ha OCHOBE TEOPHH
MaccOOOMEHHBIX MPOIIECCOB (110 U30TEPME IKCTPAKIIUN).

[Tonsitue BOTC u ee 3HaueHue B pacyeTe anmnaparoB I SKCTPAKIIMM U HOHHOTO OOMEHa.
Bunpl koppo3un. XuMudeckast 1 3JeKTPOXUMHUYECKast KOPPO3UH, UX XapaKTEPUCTHKA.
Koppo3noHHas cTONKOCTh MaTepHaJIOB alnapaTyphl, CIIOCOObI 3alIUTHI OT KOPPO3UH
Bunsl u UCTOYHHKM KOPpO3MH, JAecATHOANIbHAs IIKala KOPPO3HOHHOM YCTOWYMBOCTH
METaJUIMYECKUX KOHCTPYKIIMOHHBIX MaTEepUaOB.

Koppo3noHHas cTOMKOCTh BaKHEHIIMX MaTepUaloB B pacTBOpax KHUCIOT, ILIeJoueil U
COJIEH.

ITonsiTue mpoekTa, 3a1a4y MPOMBIIIEHHOTO MPOEKTUPOBAHUS

Yactu rmpoekTa: TEXHOJIOTMYECKas, CTPOUTEIbHAs, CAHUTAapHO - TEXHUYEcKas,
ANIeKTpOTeXHUUEecKasi, Temorexuuueckas, KUII u aBTOMaTHMKa, reHepajbHBIN IUIaH,
MIPOEKT OpraHu3aluu padoT
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64. HOpSI,I[OK BBIIIOJIHCHHUA IIPOCKTA, CTAaAUU IMPOCKTHUPOBAHHA, HWCXOJHBIC IOAHHBIC JIA

IIPOCKTUPOBAHUA

65. OcHOBHBIE 3aa4ul pa3MelIeHUs OOOPYAOBAaHMSI W TUIAHUPOBKH IPOU3BOJCTBEHHBIX

IIOMEUIEHUN, IPOEKT
TPaHCIOPTHBIX CBA3EU

YCTaHOBKHU

ammapara, Ta0apuTBl amNmapaTroB, XapakTep

66. OOcnyXMBaHHE alIapaTroB, CXEMbl YCTAHOBKH AamlapaToB; YCJIOBHBIE TpaduuecKue
0003HauEHHSI aNIapaToB Ha TEXHOJIOTUIECKUX CXeMax
3.2.3. MeTtoanuyeckue MaTepHajbl, ONpelesiioliie MPoUeAYPbl OLEHMBAHMS 3HAHWIA,
YMEHHUI, HABBIKOB B X0/i¢ IIPOMEKYTOYHON aTTEeCTALNHU
IIpoueaypa oueHMBaHMs 3HAHMIA (TeCT)

Hpez[naraeMoe KOJIMYECTBO 3aTaHHUI

20

[ocnenoBaTebHOCTH BHIOOPKH

Onpe)len CHa 110 pasacjiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

«5» ecnu npaBwiIbHO BhIONHEHO 90-100% TecTOBBIX 3amaHui
«4» ecu MIPaBWIIBHO BBIMONIHEHO 70-89% TecTOBBIX 3aaHUIt
«3» ecin MIPaBWIIBHO BBIMOJNIHEHO 50-69% TecTOBBIX 3aJaHUIt

IIpoueaypa oneHnBaHus 3HAHUI (YCTHBIH OTBET)

KaXXJ0ro pasacia

[Ipenen AnUTENBHOCTH 10 MuHyT
IIpenaraeMoe KOJIMYECTBO 3aJaHUM 2 Bompoca
[TocnenoBaTenbHOCTH BEIOOPKH BOIPOcoB 13 | CiydaiiHas

Kpurepuu oneHKH

- TpeOyeMbIii 00bEM U CTPYKTypa

- U3NIOKEHHE MaTepraia 6e3 (akTHYeCKUX OIUOO0K

- JIOTHKa H3JI0KEHHSI

- ACTIOJIL30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOT U

- CTWJIb PEYH U KYJIbTypa pedn

- I0A00p MPUMEPOB X HAYYHOU JINTEpaTyphl U IIPAKTUKH

«5» ecnu TpeOOBaHHUs K OTBETY BHIIIOIHEHBI B IOJIHOM 00beMe

«4» ecnu B 1IEJIOM BBITNIOHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CTb
HeOONbIINE HETOYHOCTH B U3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBHINOIHEHB! YaCTHYHO — HE BBLIEPKaH 00bEM, ecTh

¢daxTuueckue  OmMMOKM, HapylleHa JIOTHMKA  HM3JIOKEHUs,
HEIOCTaTOYHO MCHOJIb3YeTCsl COOTBETCTBYIOMIAS TEPMUHOIOTHH

IIpouenypa oumeHMBAHUSI YMEHHUH U

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

NPAKTHYECKUX Y4eOHO-TIPodecCHOHAIBHBIX 32/1a4)

[IpennaraemMoe KOJM4eCTBO 3aJaHUI

1

[TocenoBaTenbHOCTE BHIOOPKH

CrnydaiiHast

Kputepnu ouenku:

- BBIZICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 00001IaTh, COMOCTABMIATH PA3JINYHBIE TOUKH 3PEHU

- TIOJIHOTA MCIIOIB30BAaHMS NCTOYHUKOB

- HaJIM9Me aBTOPCKOM ITO3UIIH

- COOTBETCTBHE OTBETA MTOCTABICHHOMY BOIIPOCY

- WCTONB30BaHHWE COIHMAJIBHOTO OIbiTa, Matepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JI0KEHUS

- YMEHHE CIIeNaTh KBATU(PHUINPOBAHHBIE BBIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS peIIeHIs MPodeCCHOHANBHBIX 3a/1a9

- YMEHHE MPUBECTH IIPUMEP

- OTOpa Ha TEOPETHYECCKHE TIOTOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecn TpeOOBaHMSI K OTBETY BBIMOJIHEHBI B IIOJTHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbI TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B H3JIOKEHHHM HEKOTOPBIX BOIPOCOB.
3atpynHsieTcs B (POpPMYITHpPOBAHWH  KBaTHU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHHIT

«3» eciu TpeOOBaHMUS BHIMIOTHEHBI YACTHIHO — MBITACTCS 0OOCHOBATH CBOKO

TOYKY 3pCHWs, OmHAKO clabo apryMeHTHPYeT Hay4dHbBIe
MONOXKCHUS, TPAKTHUSCKH HE CHOCOOCH  CaMOCTOSTEIIEHO
chOpMYIHpOBaTh BBIBOABI W O0OOOIICHUS, HE BHIWT CBS3b C
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| | npoeCCHOHAIBHOH eTENFHOCTIO

4. YyeOHO-MeTOAMYECKOe M MaTepHaJbHO-TeXHHYeCKOe ofecneyeHHe THCHUILIMHBI
(MoxyJis)

4.1. DyeKTpOHHbBIE Y4eOHble U31aHUs

1. bexman, U. H. Snepusie Texnonoruu : yueOnuk s By3os / W. H. bekman. — 2-e u3n.,
ucnp. u jom. — Mocksa : WMsmarenbcrBo [Opaiit, 2023. — 500 c. — (Bwicmiee
obpazoBanmue). —  ISBN 978-5-534-08681-2. —  Tekct :  OJCKTpOHHBIA  //
OopazoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513454.

2. TameikoB, O.JI. SnmepHbie TexHOJOrWH : ydeOHOe mocobOue s BYy30B /
O. JI. TamusikoB ; o HayuHout pegakiueit C. E. llexknenna. — Mocksa : M3naTenscTBO
Opaiit, 2022 ; ExarepunOypr: W3m-Bo VYpan. yH-Ta.— 198 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-02898-0 (M3marensctBo FOpaiit). — ISBN 978-5-
7996-1822-3 (M3n-Bo VYpan. yH-Ta). — Tekcr : anekTpoHHBIA // OOpa3oBarenbHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492594.

4.2. DeKTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. DnexrponHas Gu6nuoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeynass cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OnbimoTeuHas cucrema «KoHCyIbTaHT CcTyAeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snextpoHHass OumbOmuoteka [OnekrtpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuoteka «KubepJlennnka» [Dnexrponusiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EamHOoe OKHO m0CTynma K 00pa3oBaTeNIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. ®depepanbHbI IEHTP HWHOOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHATIbHBIE 0a3bl JaHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE
CUCTEMBI

OO6yuaromumMcsi  obecriedeH J0CTyn  (yAaJ€HHBIH JIOCTYI) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpodeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIPABOYHBIM CUCTEMAaM:

1. CnoBapu ™ OSHUOMKJIONEIWHM Ha Akamgemuke [OnekTpoHHbli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema undopmaimoHHO-TIpaBoBOro odecnedenus «I apanT» [ DIEKTPOHHBIHN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMUEH3HOHHOTO M CBOOOJAHO PACHpPOCTPAHSEMOr0 MNPOrpaMMHOIO
olecreyeHusi, B TOM YHcCJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA
1. JIuneH3noHHOE MporpaMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT opucHbIX npunoxenuit Microsoft Office.
2. CB0OOJHO pacnpocTpaHseMoe MporpaMMHOe obecrieueHue: CBOOOIHBIE MMAKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe obecreueHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cucrema TAPAHTY),
obpasoparensHas mnatdopma FOPAUT (Dnekrponnas 6uGmuoreunas cuctema «3BC
FIOPAWT» Biblio-online.ru (3BC «IOpaiity»)), >1eKTpOHHO-GHOIMOTEUHAs CHCTeMa
ZNANIUM, snextponHas 6ubnuoreuHast cuctema «KOHCYJIbTaHT CTYJEHTa.
4.5. O6opynoBaHue U TeXHMYECKHUE CPeACTBA 00y4eHusl

Jis peanuzanuyd JUCHMUILTAHBL (MOIYJS) HCIONB3YIOTCS YUeOHBIE ayIUTOpUU IS
NpoBeACHUST y4eOHBIX 3aHATHHA, KOTOPbIE OCHALIEHBI OOOpPYAOBAaHHEM U TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, U MOMELICHUS Ul CaMOCTOSTENbHON paboThl 00yJaromuxcs, KOTopble
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OCHAILEHbl KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTHIO MOJAKIIOUEHHS K ceTH «HTepHeT» u
o0ecrieyeHbl JIOCTYIIOM B DJJIEKTPOHHYIO HH(OpMaIMoHHO-00pa3oBatenbHyo cpeny PXTY
uMm. J[.1. MenneneeBa. [lomyckaercst 3aMmeHa 000pYAOBaHHSI €T0 BUPTYaTbHBIMU aHAJIOTAMH.

HaumenoBaHue y4eOHBIX Ay UTOPHIl LIS OcHaleHHOCTh YUeOHBIX AyAUTOPHIl ISl IPOBeICHUA
NMpoBeAeHUs YUeOHbIX 3aHATUH 1 YueOHBbIX 3aHAATHI U MOMelIeHUI IJIs1 CAaMOCTOSITeILHOM
MOMeLIeHUI JJIs1 CaMOCTOSITeJIbHOI pa6oThI 000pyI0BAaHMEM U TEXHMYECKUMH CpeACTBaMH
padoTer* o0y4eHust
VYueOHble  ayauTOpUu  JUId  TIPOBeJCHMs | YueOHas ayAauTOpUsl YKOMIUIEKTOBAHA CIELHaIn3UpOBaHHOMN
y4eOHBIX 3aHITHH MeOenplo, OTBEYAIOIIEH BCEM YCTaHOBJIEHHBIM HOpMaM W

TpeOOBaHUsIM, O0OpYJOBAaHHEM W TEXHHUYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).
[Tomemenue 11t caMOCTOSITENBEHON paboThI Ilomemienne  OCHAaIIEHO  KOMIIBIOTEpPHOW  TEXHUKOH €
BO3MOXKHOCTBIO ~MOAKIIOYeHUsT K cern «VHTepHeT» u
obecrieueHneM JOCTyNa B DJIEKTPOHHYIO HWH(OPMAaIMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.W. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAWTOpUH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (oHJE, paciucaHhd Y4eOHBIX 3aHATHH U
pacIcaHuy POMEXYTOUYHON aTTeCTalNH.
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