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1. IEJIM OCBOEHUA

Heab (ucuunIuMHbI — GOPMUPOBAHNE Y CTYACHTOB 0a30BBIX 3HAHWI B OBJIAJICHUU HAYYHOW TEPMUHOJIOTHEH B
00JacTH MOIENUPOBAHUS TPOIECCOB OOOTANICHWS M TEOPUH MOJICIHUPOBAHUS, KIACCH(PHUKAINK MOIeNed u
MOJICIMPOBAHMS, TCOPUH AWHAMUKH IBIDKEHHS YacTHI] B paboumx 30HAX OOOTaTHUTEIHHBIX allliapaToB, OCHOB
TUTAHUPOBAHMUSA HKCIEPHMEHTa M TIOCTPOCHHUS PETPECCHOHHBIX MOJEICH ISl WCCIEAOBAHHS OOOTAaTHTEIBHBIX
MPOIIECCOB W allapaToB, MOICIHPOBAHWE ¥ IIOCTPOCHHE TEXHOJOTHUECKHMX CXEM, OO0ECIIeUHBaIOIINX
3¢ ($EeKTHBHOCTD UX PaOOTHI.

3agaun TUCHMIUIAHBI:

1. oBnazeHune MpakTHYECKUMHU NMPOGECCHOHATBHBIMU 3HAHUSMHU IO BBIOOPY 3TAINoB MPOIEcca MOJEIHPOBAHMS;
CTPYKTYPBl TEOPUHM M XapaKTEPUCTHKH OOOTaTUTEIBbHBIX MPOLIECCOB; MOJAEIU IPOLECCOB PYIONOArOTOBKH;
ONTUMU3AIMS CXEM PYIONOATOTOBKH;

2. mpuoOpeTeHHe MPaKTUYECKUX NPO(ECCHOHANBHBIX 3HAHMKH B OOJACTH OCBOEHHS MOJENU CENaparMOHHBIX
TIPOIIECCOB; MOJEIN TEXHOIOTHIECKUX CXEM O0OTaICHHS; ONTHMAIBHOE MPOSKTUPOBAHNE TEXHOJIOTHYECKUX CXEM
oborareHus; KPUTEPUN ONTUMAIBFHOCTH OOOTAaTUTEIBHBIX alllapaToB M CXEM; ONTHMH3ALNSA TEXHOIOTHYECKIX
CXeM,

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOU ITIPOTPAMMBI

UYacts OIIOIT BO (6a3oBasi, BapnaTHBHAs) | GazoBas

2.1 TpeGoBanus K npeIBapHUTEIbHOI MOATOTOBKE 00y4AKIINXCS

2.1.1 | OcHOBHI TOPHOTO JIeNa

2.1.2 | TopHbIe MaIIMHBI U 000PYAOBaHHE

2.1.3 | OcHOBBI 0OOTaIIEHUS ITOJIE3HBIX NCKOTTAEMBIX

2.2 JAucnunminunel (Moaym), npaktuku u HUP, 1uis1 koTopbix He00X01MMO 0CBOeHHE JaHHOM
JUCHHILTHHBI He00X0IHMO KAK MpeaiiecTBYIONIee

2.2.1 | IlpoekTupoBaHHe 0OOTATUTEIHHBIX (habpuK

2.2.2 | VccnenoBanue pya Ha 000TaTUMOCTh

2.2.3 | Ilpon3BoACTBCHHAs MTPAKTHKA MO TOJyYSHUIO MPO(EeCCHOHATBHBIX YMEHHH 1 HABBIKOB - 3

2.2.4 | Ilpon3BOJCTBEHHAs MTPAKTHKA 0 TIOJyYCHUIO MPOPECCHOHATIBHBIX YMEHUH M HABBIKOB - 4

2.2.5 | IlpennuminoMHas MPaKTHKA IJIs1 BBITOJHEHMS BRITYCKHOHN KBATM(UKAIIMOHHON paObOTHI

2.2.6 | 3amwura BBITYCKHOM KBAIN(HUKAMOHHON pabOThI, BKIIOYAst OATOTOBKY K MPOLEAYPE 3aLIUTHI U
IPOLEAYPY 3aIIHUTHI

3. AHIAUKATOPHI ®OPMUPOBAHW S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

I1K-4 roToB BBIIOIHATE INOATrOTOBUTEJILHBIC, BCIIOMOI'aTCJIbHBIC U CIICHHUAJIBHBIC BU/BI pa60T npu OTKprTOI\/’I u

HOHSCMHOﬁ 3a3pa60TI<e TOJIC3HBIX MCKOIIACMBbIX, d TAKXKC IIpU ITpoHeccax HCpGpa6OTKI/I MHHEPAJIBbHOI'O ChIPbA.
3HaTh: 3-1 TCOpCTI/I‘ICCKI/Ie OCHOBBI MOACJIMPOBAHUA 000raTUTEIbLHBIX POHECCOB B CTATUKC U TUHAMUKE
VMeTs: V-1 BBII[CHHTL 3HAYMMBbIC Ka4CCTBAa UCCIICAYEMBbIX MTPOLECCOB U CUCTEM

BJ'IaI[eTL H-1 mMaTtemMaTnueckoro u ONITUMU3ATUOHHOTO MOACITUPOBAHUS IIPOLICCCOB

HaBBIKOM:

I1K-6 criocoGeH aHam3upoBaTh FOPHO-TEOIOTHUECKYI0 HH(YOPMAIIHIO O CBOMCTBAX M XapaKTEPUCTHKAX
MHHEPAIBEHOTO CHIPhs M BMEIIAIOIINX TTOPO/], BRIOMPATh TEXHOJIOTHIO TPOM3BOACTBA PAOOT MO 00OTAIIEHHIO
TIOJIE3HBIX NCKOMAEMBIX, OCYIIECTBIISTH MOICINPOBAHNE O0OTaTHUTEIBHBIX IPOLIECCOB, COCTABIIATH
HEOOXOANMYIO IOKYMEHTALINIO

3HaTE: 3-1 OcHOBHBIC IOHATHS W MPUHIIAITEI MOJICITAPOBAHISI 000TATHTEIBHBIX CHCTEM U METOJIBI
MOJIETTUPOBAHUS
3-2 [paBuia SKCIUTyaTalii 000py/I0OBAHUS B PA3IMUYHBIX TEXHOJOTHUECKUX YCIOBUAX

YmeTs: V-1 Co3naBaTh aJIcKBaTHBIC MOJICIIM CUCTEM; BBITIOJHATH MUCCIICIOBAHUE MOJICIICH CHCTEM
Y-2 AHanu3upoBaTth pe3yJbTaThl padoThl 000pYI0BaHHUS

Bnanets H-1 MopenupoBaHus IPOIECCOB 00OTAIIEHUS TIOJE3HBIX UCKOTIAEMBIX

HaBeIkOM. | H-2 CtaBuTh M pemiaTh 3aa4u MOBBIIICHUS POU3BOIUTEIBHOCTH

4. CTPYKTYPA U COAEPKAHUE

Kon Komnu

HawmmMeHoBaHMe pa3enoB U TeM /BUI Cemec Jlurepar | Ilpu
3aHAT €CTBO KomnereHmmun

3aHATHA/ Tp ypa Med
Hst JacoB




aHu

Paznen 1 AynutopHas padora
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BBenenne. O3HaKOMIICHHE C COAEPKAHUEM Kypca,
OIpe/ieIeHUsIMU U TSPMUHOTIOTHEH.
MO/ICITUPOBAHUS ¥ aBTOMATH3ALUN
oboratuTenbHBIX (habpHK., 00ECTICUNBAIOIINX

3¢ deKTUBHOCTS UX paboTsl. Llens momydenus
KaueCTBEHHBIX KOHIICHTPATOB; CHI)KCHUE IIOTEPh
LIEHHBIX KOMIIOHEHTOB; COKPAIIlCHIE PacXoaa
CBIPBSI, MATEPHAIIOB, DIEKTPOIHEPIHH,
00CITy’KMBAIOIEro NepCoHaIA.

YpoBeHb U cTeneHs aBToMatn3anuu. CocTosiHue
HAay4YHO-TeXHUYECKOTO IIPOM3BO/ICTBA.
Llenecoobpa3HOCTh BHEIPEHUS KOHTPOIIS,
aBTOMATH3AIMH U yIPaBICHUS MPEANPUITHIMH C
HCTIONB30BaHUEM COBPEMEHHON BEIYUCIUTEILHON
TEXHHUKH B OTEUECTBEHHOI IPAKTHUKE U 3a
pyoexoMm.

IK-6, 3-1, 3-2

J1.1
J21

1.2

MopennpoBanue U Moaeau. MeToasl U
TeXHHYeCKHe CPeJCTBAa MATeMATHYECKOI0
MOJIeJMPOBAHUS

TToHsITHE MOJCITMPOBAHUS U MOJENH. Bup!
MOZIETHPOBaHKsL. MaTreMaTiHueckoe
MOJIETUPOBAaHHE KaK OCHOBHOE CPEICTBO HAyTHBIX
HCCIIEIOBaHUHN 1 YIIPaBJICHHS IIPOLECCAMU
oboraliieHus.

MeTo/b! U TEXHUYECKHE CPENICTBA
MaTeMaTH4ecKoro MoenupoBanus. O630p
TUIIOBBIX YPaBHEHHH, HCIIOIb3yeMBIX IIPH
MOJIETUPOBAHHY; TIOHATHS O MATEMAaTHIECKUX
MOJIEIISIX, TEOPETHYECKHUH, IKCIIEPUMEHTAIBHBINA 1
KOMOMHUPOBAHHBIN IyTH UCCIIEAOBAHUS

IK-6, 3-1,
I1K-4, 3-1

J1.1
J21

1.3

DpakIHOHHDIN COCTAB MHHEPAIBHOTO CHIPhS 1
cenapanMoOHHbIE XapaKTePHCTUKHA

Jlannble u GpyHKUIMH. MaTpupbl, ypaBHEHHS.
OCHOBHEIE ITOHATHS U CPEICTBA MaTeMaTHIECKON
cTaTUCTUKH. KoppensuoHHbIi U perpecCHOHHBIN
QHAIM3BI

TK-6, 3-1,
TK-4, 3-1

JT1.1
2.1

14

O0uas cxeMa HaX0XKIeHUs cenapaluoOHHOI
XapaKTePUCTHKHU 000raTUTEILHOTO annapara.
®daxTopHoe IIaHupoBaHue. J{ucrnepCcHoHHbIN
aHanu3. Metons! ontumusaiuu. CynHoCTh U
OCHOBHBIE METO/IBI MOZICTHPOBAHHUSI Cerapaliiu
MHHEPAIBLHOTO CHIPBsL. [10HsTHE 0 (hpaKIIHOHHOM
cocTase ((YHKI[HN pacrpeielIeHNs YaCTHII) CHIPbS
U MIPO/IyKTOB 00OTaIeHus M0 HU3MIECKUM
cBoiictBaMm. [ToHsTHE 00 HI€ATIEHOM U

HEH/Iea TbHOM CeIapaTope 1o OXHOMY 1
HECKOJIBKUM (PU3MIECKUM CBOWCTBAM €ro
cenapaioHHON XapaKTePUCTHKH, TIOHATHE O
paboueii Touke pazneneHus. PopMyIIel T
pacyera TeXHOIOTHYECKUX MTOKA3aTeNeH
oboramieHust JUisi Ciiydast HIealbHOi cernapaiuy mo
OTHOMY (DM3HYECKOMY CBOHCTBY.

MeToapI SKCIIEPUMEHTAIBHOTO OPEACICHHS
XapaKTEePUCTUKH (PPAKIIHOHHOTO COCTaBa Mpood
CBIPBSI ¥ IPOIYKTOB O0OTaIICHUS

TIK-6, 3-1,
TK-4, 3-1

J1.1
J12.1

1.5

CenapalnHOHHbIE XapAKTEPHCTHKH
000raTuTEJILHBIX aNNAPaTOB

0O030p TEXHUYECKUX CPENICTB MOJICIIHPOBAHUSL.
ITpocTsle MOJEIN THUIIOBBIX IIPOLIECCOB
TPaHCIOPTUPOBKH, EPEMEILECHHS CBITYUHX 1
ITyJIBII0O00PA3HBIX MaTEepPHAJIOB.

IK-6, 3-1,
IK-4, 3-1

J1.1
J21

1.6

OnTHMH3anuUs POLECCOB 060ranIeHusl.
MoaennpoBaHue pyI0noAroTOBKH.
MonennpoBaHue IPOLECCOB KNHETUKH POOIICHUS
1 u3MenpueHus. O01iee ypaBHEHHE MPOLIECCOB C
u3MeNnbUeHHEM pa3Mepa dacTuil. CpaBHeHHe
YypaBHEHUH KHHETUKH H3METbUYCHNUS; Haes U
¢uznueckuit cmbicn nmoaxona A.U. 3aryctuHa.
VY4er pa3HOMPOYHOCTH MaTephaa.
OKCIepHMEHTAIbHBIE METO/IBI H3yYEHUST KHHETUKH
POOIEHUST ¥ U3METbYCHHUS.

MaremaTiaeckoe MOJCITHPOBAHIE
MIPOMBIIUICHHBIX cXeM pobneHus. CocTaBieHue
YpaBHEHHI Pa30MKHYTHIX U 3aMKHYTBIX CXEM
JipobieHusi. YYeT XapaKTepUCTHK TPOXOTOB.

IK-6, 3-1,
IK-4, 3-1

Jq1.1
J21




ITporHosupyromuii pacyeT rpaHyJI0MeTPUIECKUX
XapaKTepHCTUK Pa30MKHYTBIX U 3aMKHYTBIX CXEM
npobnenus. JluHaMuKa OTOKa U 3amaca
Martepuaa.

MareMaTH4ecKoe MOIEIHPOBaHHE
MIPOMBIIUICHHBIX cXeM M3MenbueHns. CocTaBieHne
YpaBHEHUH COCTOSIHUS 3aMKHYTOH CXEMbI
H3MEJIbUEHHS C yUeTOM KHHETUKH IIpoLecca U
TOYHOCTH KJIacCH(DUKAINH; SKCTpEeMaIbHbIe
0COOEHHOCTH CXEMbI. DKCTPEMAaNbHOE
orpe/ieJIeHUe TEXHOJIOTNUECKUX XapaKTepHCTHUK
3aMKHYTOTO IUKJIA H3METbYEHNUS; yIeT
Pa3sHONPOYHOCTH MaTepHAJIOB.

IIporHo3upyromuii pacuer Npou3BOAUTEIBHOCTH U
IpaHXapaKTePUCTHKU MPOTYKTOB. DHEPreTHUECKHE
aCIIeKThI PYI0IOAr0TOBKH. MoienupoBaHue
PEXHUMOB APOOIICHHS U U3MENBUCHHUS C
Makcummsanuei sueprernaeckoro KIT/I.

1.7

MoaenupoBaHne 000raTUTEIbHBIX POLECCOB.
O01ast cxeMa HaXOKACHUSI CeapaliiOHHOM
XapaKTEePUCTHKH JIF0OOT0 000raTUTENBEHOTO
anmnapara TeOPETHYECKUM MyTeM. 3aKOHbI
coXpaHeHus U OanaHca Cui Jiro0oit y3Koit
(pakuun. YpaBHeHHe cenapaiiy 1 ero pojib s
npenckasanus GPaKHOHHOTO COCTaBA.
MoneaupoBaHue Cerapainy mo KpymHOCTH
MOJIMMCIIEPCHBIX CMECEil B BEPTHKAIBLHOM MOTOKE
Cpebl U cenapaluoHHON XapaKTePUCTHKI
KIACCU(DUIUPYIONIHX aITapaToB.
MozenupoBaHue cernapamnuu 1o MIOTHOCTU B
anmaparax rpaBUTALHOHHOTO OOOTAIEHHUsI CO
CTECHEHHBIM JBHKEHHEM YaCTHUIL.
MozenupoBaHue cernapaniy 9acTUIl 0 UX
(IIOTHPYEMOCTH U CemapalnoOHHbIE
XapaKTEePUCTUKH (IIOTALIMOHHBIX MAIIIHH.
MozenupoBaHue cernapaniuy 9acTUIl 10 UX
MAarHUTHOH BOCTIPHUMYHBOCTH U CeNapalliOHHBIE
XapaKTEePUCTUKH MarHUTHBIX CEMapaTopoB.
YpaBHeHHs cenapanuy U cernapaiioHHbIX
XapaKTEePUCTUK NEKTPUUCCKHX CEapaTOPOB.
DKCIEepHUMEHTAIBHOE OTIpeIeICHIE
CernapaoHHbIX XapaKTEPUCTUK JUIST OCHOBHBIX
TUIOB ammaparoB. CenapannoHHbIE
XapaKTEePUCTUKH CXeM 00OralIeHusl.

Pacuer nokasareneii o0orameHust s
MPOU3BOIBHBIX CXEM C YIETOM PaCTIpeIeICHUs
YACTHII CHIPBS [0 PU3MIECKUM CBOWCTBAM U
cerapaliioHHbIM XapaKTepHCTHKaM allapaTos.
OnrrMu3aIysi cenapaioHHBIX MPOIECCOB

MK-6, 3-1, V-2
I1K-4, 3-1

J1.1
J21

1.8

ABTOMATH3aLMs 000raTUTE/ILHBIX POLIECCOB
TexHn4ecKHe cpeIcTBa aBTOMaTH3aIHN.
ABTOMaTH3aIHsI IPOIIECCOB PYAONOIrOTOBKH,
OCHOBHBIX 000OTaTUTENBHBIX MPOIECCOB,
00€3BOXKMNBAHMS M CYIITKH.

IK-6, 3-1,
IK-4, 3-1

J1.1
J21

1.9

IMocTpoeHue MOENH MOATOTOBUTEIBHBIX
POLIECCOB
/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, V-2, H-1, H-2

JT12
J2.1

1.10

IMocTpoeHue MOJIENN MaTHUTHOTO 00OTalleHu s
/mpakTuka/

IK-4, V-1, H-1
IK-6, ¥-1, V-2, H-1, H-2

JT12
J12.1

1.11

IMocTpoenne (roTanmOHHOH MOJIEITH

/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, V-2, H-1, H-2

JT12
J2.1

1.12

TMocTpoeHHe MOJIENH TPAaBUTALIOHHOTO
oborareHus

/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, Y-2, H-1, H-2

112
J2.1

1.13

nOCTpOGHI/Ie MOJEIH mpolecca 00€3BOKHBAHUS

/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, Y-2, H-1, H-2

112
J2.1

1.14

IMocTpoeHust Mozie 00OralIeHNs CTPOUTENBHBIX
TOPHBIX TIOPOJT

/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, Y-2, H-1, H-2

J12
J21

1.15

IMoctpoenust Moaenn oGorameHus
9HEPreTUYECKHUX U KOKCYIOIHMXCS yriIei

/mpakTuka/

TK-4, V-1, H-1
IK-6, V-1, Y-2, H-1, H-2

12
J21

CamocTosiTeTbHAsI pa60Ta CTYACHTA

189




2.1

Pabora ¢ JIeKIMOHHBIM MaTepHasoM,
TIOMCK M 0030p JIUTEPATYPHl U
ANEKTPOHHBIX UCTOYHUKOB HH(OpMAIHN
110 TEMaM JICKIIHI

72

I1K-6, 3-1, 3-2
IK-4, 3-1

J1.1
JT12
J21

2.2

W3y4yenne TeM, BBIHECCHHBIX Ha
CaMOCTOATENFHYIO TPOPa0OTKY:

1. OcHOBHBIE MTOHATHS M CPEACTBA
MaTeMaTH9eCKON CTATUCTHKH.
KoppensaiuoHHslil 1 perpecCuOHHbII
aHaJIHU3BI.

2. IonHbl# HhaKTOPHBIN SKCIEPHUMEHT.
MeToa TMHEHHOT0 NPOrpaMMHPOBAHUS.
3. Pacuert cenapaliioHHbIX
XapaKTEePUCTUK 000TaTHTEIBHBIX
MIPOLIECCOB.

4. pacueTbl TEXHOJIIOTHYECKUX
MoKazaTesiel 000TaleHNs C TOMOIIBIO
3BM.

5. O6paboTKa KPUBHIX KHHETHKH
N3MENBUCHHS I MHTCHCU(UKALUH
MAaTCMaTUYCCKUX Mo,ueneﬁ HU3MCJIIbYCHUS

63

IK-6, 3-1, 3-2
TK-4, 3-1

JT1.1
JT12
J21

2.3

BrInonHeHne KOHTPOIbHBIX Pa0OT:

1. Pacuer cemaparuoHHBIX
XapaKTEePUCTUK 000TaTHTENBHBIX
MPOLIECCOB, PACUET TEXHOJIOTHYECKUX
roKazaTesiell 00orameHus ¢ HOMOIIBIO
35BM

2. AHanu3 NOJy4YEHHBIX MOJEIIEH,
OIIEHKa BO3MOXKHOCTH MX
HCTIONIb30BAHUS

JUTSL TIPOTHOZUPOBAHUS JEATEILHOCTH
oboraTuTenbHOM (haOpUKH FITH
YIPaBJICHUs TEXHOJIOTHYECKUM
MIPOLIECCOM MU 000pYyI0OBaHHEM

36

I1K-6, 3-1, 3-2
I1K-4, 3-1

JT1.1
12
J21

24

BrinosiHeHHEe qOMAaIIHETo 3aJaHus

18

TK-4, V-1, H-1
IK-6, V-1, V-2, H-1, H-2

JT1.1
JT12
J2.1

Kontpoas

27




5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpobHBIE BONPOCHI 1151 CAMOCTOATEILHOM NMOATOTOBKH K MPOMEKYTOYHOI aTTecTaluu
1. O6BsacHNTE Ha3HAUEHNE MOACINPOBAHUSL, TIEPEIUCINTE OCHOBHBIE TAIBI MOJCIUPOBAHNUS OOBEKTA.
2. OnmmuTe THIBI MOJIENIEH - PU3NYECKUE U MaTEMaTHIECKHUE, IeTEPMUHUPOBAHHBIE H CTOXaCTHUECKHE,
COCTOSTHHS U (DyHKITHOHAIbHBIE.
3. JlaiiTe onpenencHne CeMapalyy 1 B 9eM €€ OTINIHE OT PYAOIOATOTOBKHU?
4. Kakne mporeccsl cernapanni Bbl 3HaeTe?
5. Kakue mporieccsl pyIomoaroToBKH B 3HaeTe?
6. aiite onpenenenus GyHKIUHN GPaKIIMOHOTO COCTaBa, GYHKINHU COACPKaHMS, CeTIapalliOHHON
XapaKTEPUCTHKH.
7. Ilepeunciute XapaKTEPUCTHKH CBIPBS, XapAKTEPUCTUKH MTPOIIECCOB, XaPAKTEPUCTHKN CXEM.
8. Jlaiite onpeneneHus y3koii (ppakimm, 3eMeHTapHON (paKIny, IPU3HAKA Pa3/IeICHUS.
9. KakoBa pa3mepHOCTh QyHKINH (HPAKIIMOHHOTO cOCTaBa?
10. BeiBenure hopMyIIsl ATt pacdeTa BbIX0Aa (PPaKIUU U COAEPKAHUS MeTalIa BO (DPaKIUH.
11. Haiite onpeaencHue ueaibHON CeNapaluy U cenapalMOHHON XapaKTEpUCTHKH UI€aIbHOIO Cenaparopa.
12. B 4eM cOoCTOHT OTIHYHEe PeaIbHOM cenapaliy OT UACaNbHO’?
13. IocTpoiiTe cenapanuOHHYIO XapaKTEPUCTHKY PEATbHOTO CENapaTropa, yKakHuTe, B UeM OTIINYHE €€ OT
HeaIbHOM.
14. Yem xapakTepu3yeTcs CTENIEHb HACATBHOCTH WM HEUICATBHOCTH CETlapalliOHHON XapaKTepUCTHKHU?
15. IlepeuncianTe OCHOBHBIE METO/BI OTIPEAEICHHS (PPAKIIMOHHOTO COCTaBa, UX TOCTOMHCTBA U HEAOCTATKH.
16. KaknM 00pa3oM MOXKHO 3KCHEPHMEHTAIBHO ONPEASINTh (PPAKIHOHHBINA cocTaB (GIoTHpyemMoro mMareprana’?
17. Kak paccunTath cenapanioHHYIO XapaKTEPUCTHKY alapaTa Mo 3KCHEPHUMEHTAIBHO ONPEICIICHHOMY
(paKIIMOHHOMY COCTaBY ITUTAHHS ¥ KOHLIEHTPATA.
18. [aiiTe moHITHE MTONMYISAIAOHHO-0AIAHCOBOW MOJICITH, M HA YeM OHA OCHOBAHA.
19. M300pa3uTte cxeMaTHIeCcKH MOCIIE0BATENILHOCTE COCTaBIeHNs banaHcoBoil Mojenu nporecca
PYAOTIOATOTOBKH.
20. Jlaiite onpenenenue GyHKIMU 0TOOpa M QYHKINH pa3pyIICHHS.
21. [Noyemy B ypaBHEHUH OAITaHCOBON MOJEIH IS IPOLIECCOB APOOICHUS U H3MEIIbUCHHS IIPEIEIIBI
MHTETPUPOBAHUSA U3MEHEHBI TI0 CPABHEHHUIO C OOIIUM Cirydaem?
22. Kakoii Bu1 pyHKINH 0TOOpa ONTHMAJICH B OTHOLICHUH MaKCUMH3aIUH IPOU3BOANTEIHHOCTH MEIBHHLI,
MHUHAMH3ALUH IePEU3MeNIbUeHH?
23. Ilpenmonoxure, KaKUM 00pa3oM MOXKHO BO3JIeHCTBOBAaTh Ha BUJ PyHKINHN 0TOOpa. C KaKkoi meipio?
24. JlaliTe IOHSATHE O CTOXaCTHYECKUX U ICTCPMUHUPOBAHHBIX CHIIaX, JEUCTBYIONINX B paboyeii 30He
cenaparopa?
25. Kakue BbI 3HaeTe JETEPMHUHUPOBAHHBIE U CTOXACTHYECKUE CHIIBI?
26. Kakue ciiIbl OTBETCTBEHHEI 3a HaIpaBJICHHBIN IIEPEHOC BelecTBa B paboueii 30He cemaparopa?
27. Kakas crita OTBETCTBEHHA 32 «au(y3uro» BemecTsa B padboueii 30He cenmapaTopa?
28. Kak u3MeHseTcsl cenapalioHHas XapaKTepHCTHKa CerapaTropa, €Clii yBeIMInBaeTCsi KOO PHUITMEHT
Makpoauddysun, a ko3 PUIHECHT TepeHOCca YMEHBIIIAETCS.
29. 3anmummTe BEIpa)keHNE VIS CellapalliOHHOMN XapaKTEepUCTHKHU (pIIoTOMANIMHBI, H300pa3nuTe rpauIecKy.
30. KaknM 00pa3oM MOXKHO YITyUIIUTh CENapallMOHHYI0 XapaKTePUCTHKY (raoToMammHb1?
31. B uem oTim4ms POLECCOB, MPOTEKAIOINX B IIyOOKNX U MEJIKUX (UIOTOMAIINHAX?
32. B uem oTin4ns cenapanMoHHbBIX XapaKTEPUCTHK TITyOOKHX M MEIKHUX (roTomMamma?
33. 3aueM Hy>KHBI Pa3BUTHIC CXEMBI 00OTAICHHS?
34. N300pa3ure Ha 0AHOM rpadyKe CenapaMoOHHYI0 XapaKTePUCTHKY (IoTOMaNIMHBI, (PIOTAIMOHHON CXEMBI 1
UICUTHHYIO CEIapallMOHHYIO XapaKTepUCTHKY. B uem ornmmuns?
35.aiiTe onpeneneHre KAaHOHUIECKUX U TIOJyKaHOHNYECKHX, CAMMETPHIHBIX, COAaHCHPOBAHHBIX CXEM.
36. B cumMmeTpuyHO# cOalaHCHPOBAHHOW CXEME YBEIIMYICHO YHCIIO OIIEpaIliii OTHOBPEMEHHO B KOHTPOJIBHOM
BETBH M BETBH NEPUUNCTOK. Kak M3MEHATCS IIPpU 3TOM IpaHMIa pa3JelIeHns] U KPYTH3HA CeTapallioHHON
XapaKTepUCTUKH?
37. B cummeTpu4HOH cOaaHCHPOBAHHON CXeMe YBEINYEHO YUCIIO ONepanuii B BETBU MepedncTku. Kax
H3MEHSTCA IPU ATOM IPaHUIA Pa3AeNeHUs U KPYTU3HA CeNapaliloHHON XapaKTepUCTUKH?
38. B cummeTpnyHO# cOaaHCHPOBAHHON CXeMe YBEJIMUEHO YHCIIO ONepaliii B KOHTPOJIbHOU BeTBH. Kak
U3MEHSTCS IPU ATOM IPaHUIA Pa3eNeHUs U KPYTU3HA CeNapaliOHHON XapaKTePUCTHKU?
39. Kak MO>HO yBETMUUTb KPYTU3HY CENapaliMOHHON XapaKTepPUCTUKH B HECHMMETPUUHOM
HecOaJlaHCUPOBaHHOM cxeme oborarieHus?
40. Kakoii BHJl MIMEIOT CenapallMOHHbIE XapaKTEPUCTUKN KOHIIEHTpaTa 1 000POTHBIX NPOAYKTOB? B yem
oTInuus?
41. Cxema oboramieHus Obula M3MEHEHa TakK, YTO CeNapallioHHbIE XapaKTEePUCTHKH 000POTHBIX IPOYKTOB
CMECTUJIMCh B CTOPOHY OT IpaHuIIbl pasaeneHus. Kak 3To ckaxeTcs Ha BUJE CEMapallMOHHON XapaKTepUCTHKH?




42. Yto moHMMAETCs MO SKBUBAJIEHTHBIMHI CXEMaMH 00OTaIieHus1?

43. JlaiiTe IOHATHE KPUTEPHS ONTHMAIBHOCTH H OCOOCHHOCTEI SKOHOMUMYECKHIX U TEXHOJIOTNUECKUX
KpPHUTEPHEB.

44. Jlaiite onpeneneHne KPUTEPHs MUHAMAaIbHON MaIIHHOEMKOCTH.

45. OnumuTe NOCIEA0BATENFHOCT ONTHMAIIBHOTO IPOSKTHPOBAHNS IIPHH-IIUNHAIBLHON CXEeMBbI 00OTaleHUS.
46. B ueM CcyIHOCTh METOZIOB TPAHIMYHOTO COAEPKaHMS U Iiepedopa KOHIICH-TPATHBIX (paKIuii?

47. Kak BBITTISLIUT TPAHULA Pa3ACICHIS NPUHIUINAIEHON CXEMBI C ABYMS IPHU3HAKAMH Pa3ICICHNUS !

48. TTo KaKuM KpUTEPHSIM ONTUMHU3UPYETCS cXeMa IUKIa 00oTameHus?

49. OnuImuTe NOCIEA0BATENFHOCT ONTHMAIBLHOTO IPOEKTUPOBAHMS CXEMBI IIMKJIA 00OTaleHUS.

50. IlpuBeaure npuOIIKEHHBIE (OPMYIBI AT pacdeTa ONTUMAIBHOTO YHCIa IEPEUNCTHBIX U KOHTPOIBHBIX
onepauui B IUKJIE.

Tempbl toMamIHuX 3aaHui
1. Pacuer ppakiMOHHOTO COCTaBa M (QYHKIMH COACPIKAHUS PY/IbI [0 pe3ylbTaTaM (IoTalmu.
BpIXo1 MeHHOTO MpoiyKTa NpH (IIoTaluH, O.e.

BpeM;{ BapI/IaHT
¢umorarmu, MUH

H3BrieueHre B MEHHBIN MPONYKT NpH (IIOTALUH, O.e.

Bpemsa Bapuant
¢moranmu, MUH

2. Pacuer cenapaiiiOHHOM XapaKTEpUCTUKHU CenapaTopa.
CopeprxaHre MeTajia 1Mo y3KuM Gppakuusim, %
Bapuant

®pakuus, r/cm’

2,6-3,0
3,0-34
3,4-3,8
3,8-4,2
42-46
4,6-5,0

Brixon y3kux ¢paknuii HICXOTHOH pyAEL, O.e.
Bapuanrt

®pakuus, r/cm’

2,6-3,0
3,0-34
3,4-3,8
3,8-4,2
42-46
4,6-5,0

Ilepeuens padoT, BHINOJHSACMBIX B IIpoliecce H3yYeHUs JMCIUILIMHBI (MoayJsi, npakTtukn, HUP)

1. Tlpaktuyeckue pabOTHI B ceMeCTpe
2. JloMmaliHee 3aaHHe

OueHouyHble MaTepuaJbl (OLleHOYHBbIE CPEICTBA), HCIOJIb3yeMble sl IK3aMeHa

DK3aMEeHAIMOHHBIN OWIIET BKIIOUAeT B ce0st 2 BOIPOCca U3 YCTAHOBJIEHHOTO MEPEYHs 110 TeMaM, W3JI0KEHHBIM B 4
pasnene nannoi PITJI.
Bunets! xpansTest Ha Kadepe U YTBEPXKICHbI 3aBEeAYIONNM Kadeapoi

MeToauKa OLleHKH pe3yJIbTaToB 00yUeHHs 0 JUCHUILIMHe (MoAy 0, npakTuke, HUP)

e TpeOoBaHus K OLIECHWBAHUIO B COOTBETCTBUH C YUeOHBIM IJIAHOM: 9K3aMeH B 9 cemecTpe.




e Cucrema OLCHUBAaHUS, WUCIOJb3yeMasi IIperojaBaTrelieM ISl TEKyIleW OLEHKH ycrneBaeMocTd B 9
ceMecTpe - OaJuIbHO-PEHTHHIOBAs:
- mocenieHue 3auaTHil — 1 6asn 3a 1 3ansaTHe (Beero 18 NeKIMOHHBIX 3aHATHI), UTOr0 He Gosee 18 6amos;
- BBIIIOJIHEHHE NPaKTHYECKUX padot, Bcero 7 pabot B cemectpe 1o 3 6amta, utoro He 6osee 21 6asos;
- BBIIIOJIHEHHE KOHTPOJIBHBIX paboT, Bcero 2 paboTsl B cemecTpe 1o 6 6amios, utoro He 6oiee 12 6amios;
- BBIIIOJIHEHHE JIOMAIIHero 3aaHus — 10 9 Gayos
HUTOI'O He 6onee 60 6amioB B ceMecTpe.

e VYcioBue JoITycKa K 9K3aMeHy 0 AUCIUIUINHE — Hann4rue He MeHee 33 6aJioB ceMecTpoBoif paboTEHI.

e Meroauka pacyeTa OIIEHKH Ha SK3aMeHe.

e  OrBer Ha 9Kk3aMeHe oneHnBaercs B 40 6amnoB. Kpurepun onpenenaeHus OLeHOK Ha SK3aMeHe U3JI0KEHbI
B paszzene 5 [lonmoxeHus o mpoMexkyTouHo#t arrecranuu cryneHToB ®IAOY BO HUTY «MUCuC» (I1
239.09-14)

6. YYAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE JUCLUIINHBI
(MOJY.JISI, MPAKTHUKH, HUP)

6.1. PekomMenayemas 1ureparypa

6.1.1 OcHoBHas IUTEpaTypa

O0o3HaueH ABTOpBI, 3araaBue buodanorexa HN3nareiabCcTBO, Ioj
ue COCTaBHTE
JIH
J1.1 Mopo3zoB | MoaenupoBanu | bubnuoreka elibrary.misis.ru Mocksa
B.B,, e http://elibrary.misis.ru/action 2012
[Omna oboratutensunl | -PhP?kt path info=ktcore.Se
T.U. X TIPOLECCOB: cViewPlugin.actions.docum
yaeGHoe ent&fDocumentld=10102
mmocobune
J1.2 Mopo3oB MonenupoBanu | bubmuoteka elibrary.misis.ru Mocksa
BB., e http://elibrary.misis.ru/action 2012
[Omna oborarutensupl | PhP?kt path_info=ktcore.Se
T.U. X TIPOLECCOB: cViewPlugin.actions.docum

IPAKTHKYM ent&fDocumentld=10104

6.1.2 lonoJHUTEIbHAN JIUTEpaTypa

O003HaYeH ABTOpBI, 3ariaBue Bbubaunorexka HM3naTeanCcTBO, IO/
ue COCTABHTE
JIH
J2.1 ABIIOXUH, OcHOBBI YHuBepcurerckas OnOIHOTEKa Mockga : ['opHas kHura,
B.M. oOorameHus ONLINE 2008.
MOJIE3HBIX URL:
uckonaembix:  |https://biblioclub.ru/index.php?pag
YUeOHUK IS e=book&id=100028
BY30B : B 2-X T.
T. 1.
Oo6orartenue
TOJIE3HBIX
HCKOIIaeMBIX
6.1.3 MeTtoanueckue MaTepuaJbl
O6o03HaueHH ABTODBHI, 3ariaBue Bubnuoreka W3 natenbCcTBO, TO
e COCTaBHTEI
u
JI13.1
6.2. Ilepevennb pecypcoB HHPOPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTu « MHTEpHET»

91 www.google.ru
22
93

6.3. IlepeyeHb NporpaMMHOro odecneyeHust

6.3.1 lonojHuTeIbHAS TEXHHYECKAS] JOKYMEHTaALHs1/MHpopManust

1 |

6.4. llepeuenb HHGPOPMALMOHHBIX CNIPABOYHBIX CHCTEM M NPO(ecCHOHAIBHBIX 023 IaHHBIX

"l |



http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10102
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10102
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10102
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10102
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10104
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10104
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10104
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10104
https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=100028
http://www.google.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

7.1 Ayn. 113. Jlabopatopus «O0oraiieHre moJie3HbIX HcKomaeMbix» [lomernenue 1. Ayauropus aist
MPOBEIEHUs 1a00PaTOPHBIX PA0OT.

[lepedenp 0cCHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISTHBIX TTOCOONIL:

. Menbuuna maposas MIIJI-1 (o6bem Gapabana 1 1) ¢ KOMIUIEKTOM IMIapoB 2 Kr — 1 ImIT.;

. Ananmzatop cutoBoii BuOpanuonusiii ACB-200 (c koMIuIeKToM cuT 8 1T.) ¢ TaiiMepoM — 1 mmiT.;
. Cron xoHuentpauuonssiit 5S1KI — 1 mt.;

. Mammna drnotanmonnas ®MII-1 (o6vem kamep: 0,5; 075; 1,0 1) — 1 mT.

. Mammna diaotarmmonnas ®MJI-3 — 1 .

. Maker ruzgpouukiona — 1 mr.

. Apobunka mexkosas I 60x100 — 1 mrT.;

8. MenpHuma nabopatopras — 1 mir.

9. CuroBslii ananuzatop Retsch — 1 mT.
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7.2 Ayn. 115. Jlabopatopus «O0oramieHre moJie3HbIX HCKomaeMbix» [lomernenue 2. Ayauropus st
MPOBEIEHUsS 1a00PaTOPHBIX PA0OT.

[lepedenp 0CHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISTHBIX TTOCOONIL:

. Cenaparop anextpoMaruutHbiit 96M-32/20 ¢ mynbTOM ynpasieHus — 2 mT.;
. Cokparutens pudensubiit 934PM — 1 mr.;

. Cenapatop anekrpocratuaeckuit DJIKOP-1 — 1 mit.;

. AHamm3aTop rpa"ynomMerprueckoro coctaBa @CX-5 — 1 mr.

. TpyOuatsiit MarHUTHBINA aHamu3aTop 25-CTO — 1 miT.

. YabrpasBykoBas Moiika RK — 1 mir.

. Konnexuus pyn;

. Habop cur — 3 mrt.;

. CymmisHbIH mkad — 2 mrT.;

. Becw1 BJITD-500 — 1 miT.;

. Becw1 BT-300 — 1 mmit.;
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12. Mukpockon pyaHsli — 1 mrT.;

13. bunokymnspHas ayna — | mr.;

14. HaGop xuMHUeCKO# OCy bl — 2 IIT.;

15. Hentpudyra [JIK-1 — 1 wr.;

16. Dkcukarop — 4 wr.;

17. Habop ko6 V=250; 0,5; 1 .

18. Kommurext yueOHOH MeOenu Ha 36 mocaJ0OuHBIX MECT.

8. METOAMYECKHUE YKA3ZAHUSA JJIA OBYYAIOHIUXCA IO N3YYEHUMIO JUCIUIIJIMHBI

[Ipuctynasi kK M3y4yeHUIO MUCIUILIMHBI, CTYICHTY HEOOXOJAMMO BHUMATEIHHO O3HAKOMHUTHCS C TEMATHUYECKHM
IUTAHOM 3aHATHH, CIIICKOM PEKOMEHIOBaHHOM JIUTEPaTypPHI.

Cremyet ysACHHUTB OCIIE0BATEIEHOCTD BRITIOTHEHUS HHINBUTYaJbHBIX YICOHBIX 3aIaHHHA.

CamocrosrenbHas paboTa CTyeHTa peAronaraet paboTy ¢ HayIHOH 1 ydeOHOU TUTepaTypoi, YMEHHE CO31aBaTh
TEKCTHl ¥ MPE3CHTAINU. Y POBEHb U IIyOWHA YCBOSHUS AMCIUILTAHBI 3aBUCAT OT aKTUBHOW M CUCTEMAaTHYECKON
paboThl Ha JEKIHAX, M3YYCHUS PEKOMEHIOBAHHOW JIMTEPATYpPHI, BEBITOIHEHUS KOHTPOJBHBIX IHCHMEHHBIX
3aJaHuN.

[Ipu u3yyeHU TUCIUTUIUHBI CTYICHTHI BBHITIOIHSIOT CIASAYIONINE 3a1aHus:

- I3yYaloT PeKOMEHIOBAHHYIO HAyYHO-TIPAKTUIECKYIO U yUeOHYIO TUTEpaTypy;

- BBITIOJIHSIOT 3aJIaHUsl, MPEAYCMOTPEHHBIE JJISI CAMOCTOSITEILHON paOOTHI.

OCHOBHBIMU BUJAMH ayIUTOPHON paObOTHI CTYIEHTOB SIBJISIFOTCS JIEKIIUU U MPAKTUYECKUE 3aHSATHUSI.
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