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PaGouyas nporpaMma qUCUUIJIMHBI

MOI[CJII/IPOBaHI/Ie 000raTHuTEJIbHBIX IpoImecCoB U CXEM

3akperuieHHas Kadenpa Kadenpa ropuoro geaa

Hampasnenue moarotroBku 21.05.04 T'opHoe nemo

Creruanu3anus OOorateHne nojae3HbIX HCKOMaeMbIX

Kpanudukamus T'opHblii HHKeHep (CHIeNUATNCT)

®opma 00yueHus Ounas

OO61ast Tpy10eMKOCTb 23ET
YacoB 110 yueOHOMY ILIaHY 72 DopMbI KOHTPOJIS

3aueT B 10 cemectpe

AyJUTOPHBIE 3aHATHS 34
CaMoCTOsATENbLHAs paboTa 38

JaCoOB Ha KOHTPOJb

CemecTp(bl) U3yYCHUS 10

Pacnpene.ﬂe}me YaCoB JUCHMILIMHBI 110 CEMeCTpaM

Cemecrp 10 10 Hroro
Bug 3anstuit VII PII
Jlexuuu 17 17 17
IIpakTrueckue - - -
JlabopaTopHble 17 17 17
KonrakrtHast paboTta 34 34 34
Cawm. pabora 38 38 38
Yacsl Ha KOHTPOJIb - - R
HUroro: 72 72 72
T'on Habopa 2017

B penakiuu 2020 r.
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IIporpammy cocraBui:

KazanmieB AHTOH AJIeKCaHIPOBHY, JIOIEHT, K.T.H.
JonxcHocme, yu.cm., yy.38 PUO nonHocmero ) v noonuce

&

Pabouas nmporpamMma JUCIUTUINHBI
MonennpoBaHne 000raTUTEABHBIX MPOIECCOB U CXEM

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOrO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BEICIIIEro 00pa3oBanus «HarmoHanbHBIN HCCIeI0BATENbCKUN TEXHOJIOTHUECKUNH YHUBEPCUTET
«MUCuC» no cniermanibaoctu 21.05.04 IN'oproe neno (npukas ot «02» nekadps 2015 . Ne 602 0.8.)

Bunyck 2:
om 2 dexabpsa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro turaHa 2017 roxa Habopa:
21.05.04 T'opuoe neno, OGorameHne NoIe3HbIX UCKOMTaeMbIX, YTBEPKACHHOTO YueHbIM coBeToM HUTY
«MHUCuC» 22.02.2018 r., mpotoxomn Neb.

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHuu Kadeapsl
COPHOTO Jiena

HaumeHoganue kageopol

IIpoTokomn ot «23» ampenst 2020 T. Ne 9-20

3aB. kadenpoit I'J] A.A. KoxyxoB
H.0. Damunus
«23» ampens 2020 .
:/,/
PyxoBoautens OITOIT BO
3aB. xadenpoii I'Jl, 1.T.H., JOUEHT A.A. KoxyxoB

— noonucw H.0. @amunus



1. IIEJIM OCBOEHUA

Heab (ucuunIuMHbI — GOPMUPOBAHNE Y CTYACHTOB 0a30BBIX 3HAHWI B OBJIAJICHUU HAYYHOW TEPMUHOJIOTHEH B
00JacTH MOJIENMPOBAaHUS TPOIECCOB OOOTANICHHS W TEOPUH MOJCIHUPOBAHMA, KIACCU(PHKAIMKA MOJACICH H
MOJICIMPOBAHIS, TCOPUH AWHAMUKH IBIDKEHHUS YacTHIl B pab0odnMX 30HAX OOOTaTHUTEINHHBIX allapaToB, OCHOB
TUTAHUPOBAHMUSA HKCIEPHMEHTa M TIOCTPOCHHUS PETPECCHOHHBIX MOJEICH ISl WCCIEAOBAHHS OOOTAaTHTEIBHBIX
MPOIIECCOB W  allapaToB, MOICITHPOBAHWE M IIOCTPOCHHE TEXHOJIOTHYECKHX CXEeM, OOEeCIIeYMBArOIINX
3¢ ($EeKTHBHOCTD UX PaOOTHI.

3agaun TUCHMIUIAHBI:

1. oBnajsieHUE MPAKTHYSCKUMH MPOGHECCHOHATBFHBIMU 3HAHUSIMHU O BBEIOOPY 3TAINOB MPOIECCca MOJICIAPOBAHMUS,;
CTPYKTYPBl TEOPUH M XapaKTEPHUCTHKH OOOTaTHUTEIBHBIX MPOLECCOB; MOZEIM IPOIECCOB PYyIONOATOTOBKH;
ONTUMU3AIMS CXEM PYIONOATOTOBKH;

2. mpuoOpeTeHHe MPaKTUUYECKUX NPO(ECCHOHANBHBIX 3HAHMH B OOJACTH OCBOCHMS MOJENH CerapanydoHHBIX
TIPOIIECCOB; MOJEIN TEXHOIOTHIECKUX CXEM O0OTaICHHS; ONTHMAIBHOE MPOSKTUPOBAHNE TEXHOJIOTHYECKUX CXEM
oborareHus; KPUTEPUN ONTUMAIBFHOCTH OOOTAaTHTEIBHBIX alllapaToB M CXEeM; ONTHMH3ALUSI TEXHOIOTHICCKUX
CXeM,

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT PAMMBI

UYacts OIIOIT BO (6a3oBasi, BapnaTHBHAs) | GazoBas

2.1 TpeGoBanus K npeIBapHUTEIbHOI MOATOTOBKE 00y4AKIINXCS

2.1.1 | Tlome3HbIe UCKOTIAEMBIE H X MECTOPOKICHHUS

2.1.2 | CBolicTBa MMOJIC3HBIX UCKOMAEMBIX M MPHHIIHIEI UX 000TalIeHUs]

2.1.3 | TexHosoruu 00OrameHus MoJe3HbIX HCKOAEMBIX

2.1.4 | Jpobnenne, m3MenbueHIE U IIOATOTOBKA PYJ K 00OTaIICHUIO

2.1.5 | I'paBuTaIOHHBIC METOABI 0OOTAICHUS

2.1.6 | MarHuTHBIC H DIICKTPUIECKHE METOIBI 000TaIIeHUs

2.1.7 | CneunanpHbIe 1 KOMOMHHUPOBAHHBIE METOABI 00OTAIICHHUS

2.1.8 | dnoranmoHHBIE METOIBI OOOTAIEHNS

2.2 Jucnuniunel (Moaym), npaktuku u HUP, 1is1 koTopbix He00X01MMO 0CBOeHHE JaHHOM
JUCHHILTHHBI He00X0IHMO KAK MpeaiiecTBYIONIee

2.2.1 | Ilpon3BOACTBCHHAs MTPAKTHKA MO TIOJyYCHHUIO TPOPECCHOHATIPHBIX YMEHUH M HABBIKOB - 3

2.2.2 | IlpennuminoMHas MPaKTHKA JJIs1 BBITOJHEHMS BRITYCKHOHN KBATM(UKAIIMOHHON paObOTHI

2.2.3 | 3ammura BBITYCKHOHM KBAIN(HUKALMOHHON PabOThI, BKIIOYAsk HOATOTOBKY K IPOLETyPE 3aIIUTHl 1
IPOLEAYPY 3aIIHUTHI

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

YK-9.1 ciocoOHOCTB MoTydaTh HEOOXOIUMYIO UCXOIHYI0 HHPOPMALIHIO 00 00BEKTaX U MpoIeccax
HCCIIC/IOBAHMS, OCYIIECTBIISIT HX MOJICITHPOBAHUE

3HaTh: 3-1 TCOpCTI/I‘ICCKI/Ie OCHOBBI MOACIHMPOBAHUSAL 000raTUTEIbHBIX IMPOIECCOB B CTATUKE U JTUHAMHKC
VYMeTs: V-1 BBII[CHHTL 3HAYMMBbIC Ka4CCTBA UCCIICAYEMBbIX MTPOLECCOB U CUCTEM

BJ'IaI[eTL H-1 mMaTtemMaTnueckoro u ONITUMU3ATHUOHHOTO MOACITUPOBAHUS IIPOLICCCOB

HaBBIKOM:

I1CK-6.3 crioco6HOCTh BEIOMPATH U PacCUNTHIBATH OCHOBHBIE TEXHOJIIOTHYECKUE MapaMeTphl 3P GeKTHBHOTO 1
9KOJIOTUYECKH 0E3011acHOTO MTPOM3BOICTBA PAabOT MO IepepaboTKe U 00OTaleHNI0 MUHEPAIBHOTO ChIPhS Ha
OCHOBE 3HaHUH NPUHIUIIOB ITPOEKTUPOBAHUS TEXHOJIOTHYECKHUX CXEM 000TaTHUTEIEHOTO POM3BOACTBA U BEIOOpa
OCHOBHOT'O M BCTIOMOTATEIbHOI0 000TaTHTEILHOTO 000PYI0BAHUS

3HaTh: 3-1 OCHOBHBIE MOHSTHS ¥ IPUHITUIIB MOJIETUPOBAHIS 000OTATUTEIBHBIX CUCTEM U METOJIbI
MOJICTTUPOBAHUS

YmeTs: V-1 Co3naBaTh aJIcKBaTHBIC MOJICJIM CHCTEM; BBITIOJHATH MCCIICIOBAHUE MOJICIICH CHCTEM

Bnanets H-1 MopenupoBaHus IPOIECCOB 00OTAIIEHUS TIOJE3HBIX UCKOTIAEMBIX

HAaBBIKOM:

YK-8.2 ymenue BoIOMPATh U IPHUMEHSTH IEPEIOBBIE METO bl M TEXHOJOTHH IIPU pa3pabOTKe MPOSKTOB

3HaTh: 3-1 IlpaBuna skcruryatanuu 000pyA0BaHUS B Pa3IMUHBIX TEXHOJIOTHUECKUX YCIOBHSIX

YMeTh: Y-1 AHanm3upoBath pe3ynbTaTsl paboTs 000PYAOBAHHS

Bnagets H-1 CraBuTh 1 pemaTs 3a7a91 MOBBIIICHHS TPOU3BOIUTEIBHOCTH

HAaBBIKOM:




4. CTPYKTYPA U COAEP)KAHUE

IIpn

Kon Komnua

HanmeHoBaHue pa3aenoB U TeM /BHI Cemec Jlutepar | meu
3aHAT €CTBO Komnerennun

3aHATHS/ P ypa aHu
us 4acoB o
1 Pasnen 1 AyauropHas pagora 10 34
1.1 Baenenne. O3HaKOMIICHHE C COZIEPKAHUEM Kypca,

orpeesIeHUAMU U TEPMUHOJIOTHEH.
MOJIEITMPOBAHUS M aBTOMATH3ALUH
oboratuteabHbIX HabpHK., 00ECIeYHBAIOIINX

3¢ dekTHBHOCTD UX paboTsl. Llens momydenus
Ka4eCTBEHHBIX KOHI[CHTPATOB; CHIDKEHHE II0TePh
LICHHBIX KOMIIOHEHTOB; COKPAIlIEHHE pacxoa
CBIPbsl, MATEPUAJIOB, JIEKTPOIHEPIUH, 10 2 I1CK-6.3, 3-1 J1.1
00CITy>KHBAOIIETO MePCoHaIa. VK-8.2,3-1 J2.1
YpoBeHb U crerneHs apromatusanui. CocrosHue
HAY4YHO-TEXHUYECKOTO IPOH3BO/ICTBA.
Ilenecoobpa3sHOCTh BHEAPEHHS KOHTPOIL,
aBTOMATH3ALMHU U yIPABICHUS PESANPUITHIMHE C
HCIIOJIb30BAaHUEM COBPEMEHHOM BBIYHUCIUTEILHON
TEXHUKH B OTCUECTBEHHOH IPaKTHKE U 32
py6exom.

1.2 MopeaupoBanue u Moje . MeToabl U
TeXHHYecKue CpecTBa MaTeMaTHYeCKOT0
MOJeJIMPOBAHMS

[ousTue MmoaenupoBanust U Moaeau. Bupt
MO/ICTIMPOBaHUS. MaTeMaTuueckoe
MO/ICJIMPOBAHUE KaK OCHOBHOE CPEICTBO HAYYHBIX
HCCIICJOBAHUH U yIIpaBJIEHHs NPOLECCaMU 10 2 TICK-6.3, 3-1, J1.1
oborarieHusl. VYK-9.1,3-1 J2.1
Meto/pl ¥ TEXHHUYECKUE CPEICTBA
MaTeMaTH4YecKoro mojenupoanus. O630p
TUIIOBBIX YPaBHEHHH, UCTIOJIB3YEMBIX MIPU
MO/ICJIMPOBAHUH; IOHATHUS O MATEMAaTUYECKHX
MOJIEJIAX, TEOPETHUECKUH, SKCIIEPUMEHTANILHBIA 1
KOMOMHUPOBAHHBIN MyTH UCCIICAOBAHUS

1.3 DpakUMOHHBINH COCTAB MHHEPAJIBLHOIO CHIPbA U
cenapanMoOHHbIE XapaKTePHCTUKHA

Jlansbre n GpyHKnun. MaTpHIbl, ypaBHEHHS. 10 1 T1CK-6.3, 3-1, J1.1
OCHOBHBIE TIOHATHS U CPEJICTBA MATEMATHYECKOM VK-9.1, 3-1 J2.1
cTaTUCTUKH. KOppensuoHHbII U perpecCUOHHBIN
AHAIN3bI

1.4 OO0masi cxeMa HAXOKIEHHSI CeNaPANHOHHOM
XapaKTepHCTHKH 000raTHTEJbLHOI0 annapara.
daxTopHOE MIIaHNpOBaHMeE. JINCTIepCHOHHBIH
aHanu3. Meroap! ontuMusauy. CylnHOCTb U
OCHOBHEBIE METOJIBI MOJIETMPOBAHUS CEMTapaIlin
MHHEpaIbHOTO ChIpbs. [ToHsTHE 0 PpaKIOHHOM
cocraBe ((hYHKI[HH pacTpeneIeHUs YaCTHIL) ChIPbs
1 TIPOJTYKTOB 00OTaIeHNs 110 (PU3NIECKUM
cBoiictBam. [lonsTre 06 npeansHOM 1
HeH/IeaJbHOM CEIapaTope 1Mo OAHOMY U 10 2
HECKOJIBKHM (DM3HYECKHM CBOHCTBAM €ro
CenapanoHHON XapaKTePUCTHKH; MOHATHE O
paboueii Touke pazaenenus. Popmysbl 1
pacuera TeXHOJIOTUUECKUX MTOKa3aTenel
oboraleHns JUIs Cirydasi HjealbHON Cenaparuy 1o
0ZIHOMY (DH3UYECKOMY CBOHCTBY.

MeTob!I SKCIIEPUMEHTAILHOTO ONPEAeIeHHs
XapaKTEePHCTUKN (PPAKIIMOHHOTO COCTaBa MPob
CBIPBSI ¥ IPOLYKTOB 00OTaIIEeHUsI

I1CK-6.3, 3-1, Jq1.1
YK-9.1,3-1 J21

1.5 CenapauHOHHbIE XapAKTEPHCTUKH

000raTUTEJbHbIX ANIIAPATOB

O030p TEXHHUYECKUX CPEICTB MOJICITUPOBAHUSI. TICK-6.3, 3-1, J1.1
10 1

ITpocTeie MOIENN THUITOBBIX IIPOLECCOB VK-9.1, 3-1 J2.1

TPaHCIOPTHUPOBKH, MEPEMEIIEHHS ChITyYnX U

MyJIBIIO00PA3HBIX MAaTEpPHAIIOB.

1.6 OnTuMHU3anys NpoueccoB 00orauieHus.
MopaeanpoBaHue pyJ0noAro0TOBKH.
MoenupoBaHye IPOLECCOB KHHETUKH APOOJICHUS
n n3MenpueHus. ObIee ypaBHEHHE MPOIIECCOB C 10 4 I1CK-6.3, 3-1, JT1.1
M3MENbUEHUEM pa3Mepa yacTHl. CpaBHEHUE YK-9.1,3-1 J2.1
YpaBHEHHUI KHHETHKH U3MEIbYCHUS; Ues H
¢usmyecknii cmpich noaxona A.U. 3aryctuna.
VY4eT pa3HONPOYHOCTH MaTepHaa.




OKcnepruMeHTalbHbIE METO/IBl M3y4EHHUs] KHHETUKH
JIPOOJICHHS. U W3MEIbYCHHS.

MaremaTH4IecKoe MOIEIHPOBAHIE
HPOMBIIIUICHHBIX cXeM JpobuieHns. CocTaBiieHue
yYpaBHEHHMH Pa30MKHYTBIX U 3aMKHYTBIX CXEM
JpobneHus. Y4eT XapaKTepHUCTHK IPOXOTOB.
IIporHo3upyrouuii pacyer rpaHyJIOMeTpUYECKUX
XapaKTepHCTUK Pa30MKHYTBIX U 3aMKHYTBIX CXEM
npobnenus. J{iHaMuKa OTOKa ¥ 3amaca
Martepuaa.

MareMaTH4ecKoe MOIEIHPOBAHHE
MIPOMBIIIICHHBIX cXeM M3MenbueHns. CocTaBieHne
YpaBHEHUH COCTOSIHUS 3aMKHYTOH CXEMbI
H3MEJIbUEHHS C Y4eTOM KMHETUKH IpoLecca U
TOYHOCTH KJIacCH(DUKAINY; SKCTPEMaIbHbIe
0COOEHHOCTH CXEMbI. DKCTPEMAaIbHOE
orpeieJIeHUe TEXHOJIIOTHUECKUX XapaKTepHCTUK
3aMKHYTOTO IIUKJIa H3METbUYEHNUS; yIeT
Pa3sHONPOYHOCTH MaTepHAJIOB.

IIporHo3upyromuii pacuer Npou3BOAUTEIBHOCTH U
IpaHXapaKTePUCTHKU MPOAYKTOB. DHEPreTHUECKHE
aCIIeKThI PYI0IOAr0TOBKH. MoenrpoBaHue
PEXHUMOB APOOJICHHS U U3MENIBUCHHUS C
Makcummsanuei sueprerndeckoro KIT/I.

1.7

MoaenupoBaHne 000raTUTEIbHBIX MPOLECCOB.
OO0u1as cxema HaXOXJICHUS CenapalMOHHON
XapaKTEPUCTHKH JIF0OOT0 000raTUTENBEHOTO
anmapara TeOPETHYECKUM MyTeM. 3aKOHbI
COXpaHeHMs U OanaHca cuil 000! y3Kon
(pakuun. YpaBHeHHe cenapaiiy 1 ero pojib s
npencKasanus GPaKHOHHOTO COCTaBA.
MoneaupoBaHue Cenapainy mo KpymHOCTH
MOJIMMCIIEPCHBIX CMECEil B BEpTUKAIBLHOM MOTOKE
Cpebl U cenapaloOHHON XapaKTePUCTHKU
KIaCCU(PUIUPYIONIHX aITapaToB.
MozenupoBaHue cernapamnuu 1o MIOTHOCTH B
anmaparax rpaBHTALHOHHOTO OOOTAIEHHUsI CO
CTECHEHHBIM JBHKEHHEM YaCTHUIL.
MozenupoBaHue cernapaniuy 9acTUIl 10 X
(ITOTHPYEMOCTH U CenapalnoHHbIE
XapaKTEePUCTUKH (HIIOTALIMOHHBIX MAIIHH.
MozenupoBaHue cernapaniy 9acTUIl 10 X
MAarHUTHOH BOCTIPHUMYHBOCTH U CEMapaliiOHHbIC
XapaKTEePUCTUKH MarHUTHBIX CEMapaTopoB.
YpaBHeHHs cenapanuy U cenapaiioHHbIX
XapaKTEePUCTUK IEKTPUUCCKHUX CEMapaToOpOB.
DKCIEepHUMEHTAIBHOE OTpe/IeieHe
cenapaloHHbIX XapaKTepPUCTHK I OCHOBHBIX
TUMOB amnmaparoB. CenapannoHHbIe
XapaKTEePUCTUKH CXeM 000TalIeHusI.

Pacuer nokasareneii o0orameHust s
MPOU3BOIIBHBIX CXEM C YIETOM PaCTIpeIeTCHUs
YACTHUII CHIPBS [0 PU3MIECKUM CBOWCTBAM U
cerapaliioHHbIM XapaKTepHCTHKaM allapaToB.
OnruMu3anys cenapanyoHHBIX IPOIECCOB

10

ICK-6.3, 3-1,
YK-9.1,3-1
VK-8.2,V-1

J1.1
J21

1.8

ABTOMATH3aLMs 000raTHTE/ILHBIX POLIECCOB
TexHn4ecKHe cpeicTBa aBTOMATH3aIHN.
ABTOMaTH3aIHsI IPOIIECCOB PYAONOATOTOBKH,
OCHOBHBIX 000OTaTUTENbHBIX TPOIIECCOB,
00€3BOXKMBAHMS M CYIITKH.

10

ICK-6.3, 3-1,
YK-9.1,3-1

J1.1
J21

1.9

TTocTpoeHHEe MOENH TIOATOTOBUTENBHBIX
MPOLIECCOB
/naGoparopHas paGora/

10

YK-9.1, V-1, H-1
I1CK-6.3, Y-1, H-1
YK-8.2,V-1,H-1

JT12
J2.1

1.10

TMocTpoeH#e MOJENN MATHUTHOTO OOOTAIICHUST
| naboparopuast paéora /

10

YK-9.1, V-1, H-1
ICK-6.3, ¥-1, H-1
YK-8.2, V-1, H-1

Jq1.2
J2.1

111

TocTpoenune (roTarMOHHON MoJETH

/ naboparopuast paéora /

10

YK-9.1,¥-1, H-1
ICK-6.3, Y-1, H-1
YK-8.2, V-1, H-1

112
J2.1

1.12

TMoctpoenune MOIENN TPABUTAIIHOHHOTO
oboraieHus

/ naboparopuasi paéora /

10

VK-9.1, V-1, H-1
I1CK-6.3, ¥-1, H-1
VK-8.2, V-1, H-1

JT12
J2.1

1.13

IMoctpoenne MoeNH mporecca 00e3BOKUBAHIS

/ naboparopuast paGora /

10

YK-9.1,¥-1, H-1
ICK-6.3, ¥-1, H-1
YK-8.2, V-1, H-1

12
J21

1.14

IMoctpoenust Mozie 00OralIeHNs CTPOUTENBHBIX

TOPHEIX TI0POJL

10

YK-9.1,¥-1, H-1
ICK-6.3, ¥-1, H-1

112
J2.1




/ naGoparopuasi paéora /

VK-8.2, V-1, H-1

1.15

HOCTpOCHI/IX MoJIeNd  00oralieH s
OHEPIreTUYCCKUX U KOKCYIOIIUXCA yFHCﬁ

/ naGopaTopuasi paéora /

10

YK-9.1, V-1, H-1
IICK-6.3, Y-1, H-1
VK-8.2, V-1, H-1

1.2
J21

CamocrosiTeibHasi pa60Ta CTYAECHTa

10

38

Pabora ¢ JIeKIIMOHHBIM MaTepHAaIoM,
MIOKCK U 0030p TUTEPATypPhl U
AJIEKTPOHHBIX UCTOYHUKOB HH(OpMAIHU
0 TeMaM JICKIIUK

10

10

ICK-6.3, 3-1,
VK-9.1, 3-1
VK-8.2,3-1

JT1.1
JT12
J21

2.2

W3y4yeHune TeM, BHIHECEHHBIX Ha
CaMOCTOATENFHYIO IPOPaOOTKY:

1. OcHOBHBIE MTOHATHS M CPEACTBA
MaTeMaTH9eCKON CTATUCTHKH.
KoppensuuoHHBIi U perpecCUOHHBINA
aHAJIN3bI.

2. onHbIi1 paKTOPHBIN SKCTIEPIMEHT.
Mero/ TMHEIHOTO TPOrPaMMHUPOBAHHS.
3. Pacuer cenapaiioHHBIX
XapaKTEePUCTUK 000TaTHTEIBHBIX
HPOLECCOB.

4, PacyY€Thl TEXHOJOTUICCKUX
noka3aresnel 000raleHus ¢ MOMOIIbIO
3BM.

5. O6paboTKa KPUBHIX KHHETHKH
N3MENBUCHHS I MHTCHCU(UKALUH
MaTEMaTHIECKUX MOJICNICH H3MENbUCHNUS

10

10

ICK-6.3, 3-1,
VK-9.1,3-1
VK-8.2, V-1

J1.1
12
J21

2.3

BrImoHeHNEe KOHTPOIBHBIX Pa0OT:

1. Pacuer cenapaliiOHHBIX
XapaKTEPUCTHK 000TaTHTEIBHBIX
MIPOLIECCOB, PACUET TEXHOJIOTHUECKUX
rokasarejieii 00orameHus ¢ MOMOIILI0
5BM

2. AHanu3 NOMy4YEHHBIX MOJIEIIEH,
OLIEHKA BO3MOXKHOCTH HX
HCIIOJIB30BaHUS

JUTSL IPOTHO3UPOBAHUS IESTSITFHOCTH
oboraTuTenbHON (HaOpUKHU HITH
YIpaBJICHUS TEXHOIOTHYCCKIM
MIPOIIECCOM HIIH 000PYIOBAaHHEM

10

12

VK-9.1, V-1, H-1
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5. ®OHJ OONEHOYHBIX MATEPHAJIOB

KoHTpobHBIe BONPOCHI 1151 CAMOCTOATEILHOM NMOATOTOBKH K TeKylleii aTTecTanuu
1. O6BsacHNTE Ha3HAYEHNE MOACINPOBAHUSL, TIEPEIUCINTE OCHOBHBIE TAIBI MOJCIUPOBAHNS OOBEKTA.
2. OnmmuTe THIBI MOJIENIEH - PU3NYECKUE U MaTEMaTHIECKHUE, IeTEPMUHUPOBAHHBIE H CTOXaCTHUECKHE,
COCTOSTHHS U (DyHKITHOHAJIbHBIE.
3. JlaiiTe omnpeneneHue cenapayiy 1 B 4eM €€ OTIHIHE OT PYAOIOATOTOBKH?
4. Kakne mporeccsl cernapanni Bbl 3HaeTe?
5. Kakue mporieccsl pyIomoaroToBKH B 3HaeTe?
6. aiite onpenenenus GyHKIUN QPAKIIOHOTO COCTaBa, (YHKINHU COACPIKaHISI, CeTlapanoHHON
XapaKTEPUCTHKH.
7. Ilepeunciure XapaKTEPUCTHKH CBIPBS, XapAKTEPUCTUKH MIPOIECCOB, XaPAKTEPUCTUKHU CXEM.
8. Jlaiite onpeneneHus y3koii (ppakimm, 3eMeHTapHON (paKIny, IPU3HAKA Pa3/IeICHUS.
9. KakoBa pa3mepHOCTh QyHKINH (HPAKIIMOHHOTO cOCTaBa?
10. BeiBenure hopMyIIsl AT pacdera BEIXOAA (PpaKIUU U COAEPKaHUS METaIa BO (YpaKIIUH.
11. Haiite onpenencHue UeanbHON cenapanuy U cenapallMOHHONW XapaKTepUCTUKHU HIEaIbHOIO CenapaTopa.
12. B 4eM cOoCTOHT OTIHYHEe PeaIbHOM cenapaliy OT UACaNbHO’?
13. IocTpoiiTe cenapanuOHHYIO XapaKTEPUCTHKY PEATbHOTO CENapaTropa, yKakHuTe, B UeM OTIINYHE €€ OT
HeaIbHOM.
14. Yem xapakTepu3yeTcs CTETIEHb HACAITBHOCTH WIIN HEUCATbHOCTH CENapaliiOHHON XapaKTepPUCTHKN?
15. IlepeuncianTe OCHOBHBIC METO/BI ONIPEAEIEHHS (PPAKIIMOHHOTO COCTaBa, UX JOCTOMHCTBA M HEJOCTATKH.
16. KakuM 00pa3oM MOKHO 3KCHEPHMEHTAIBHO ONpPeAeNnTh (hPaKIOHHBINA cocTaB (proTupyemoro mMarepuana?
17. Kak paccunTath cenapanioHHYIO XapaKTEPUCTHKY alapaTa Mo 3KCHEPHUMEHTAIBHO ONPEICIICHHOMY
(paKIIMOHHOMY COCTaBY ITUTAHHS ¥ KOHIIEHTpATA.
18. [aiiTe moHITHE MTONMYISAIAOHHO-0AIAHCOBOW MOJICITH, M HA YeM OHA OCHOBAHA.
19. M300pa3uTte cxeMaTH4ECKH MOCJIEA0BATEIIFHOCTE COCTaBICHHs banaHcoBoil Mojenu nporecca
PYAOTIOATOTOBKH.
20. Jlaiite onpenenenue GyHKIMU 0TOOpa M QYHKINH pa3pyIICHHS.
21. [Noyemy B ypaBHEHUH OaJTaHCOBONH MOJEINH VIS TIPOLIECCOB APOOICHUS N U3MENIBUYEHHS MPEIEIIbI
HMHTETPUPOBAHNS U3MEHEHBI 110 CPABHEHHUIO C OOIIUM CITydaem?
22. Kakoii Bu1 pyHKINH 0TOOpa ONTHMAJICH B OTHOLICHUH MaKCUMH3aIUH IPOU3BOANTEIHHOCTH MEIBHHLI,
MHUHAMH3ALUH IePEU3MeNIbUeHH?
23. Ilpenamonoxure, KakuM 00pa3oM MOXKHO BO3/IeHCTBOBATh Ha BHJ PYHKINH 0TOOpa. C KaKo meipio?
24. JlaliTe IOHSATHE O CTOXaCTHYECKUX U IETCPMIHHUPOBAHHBIX CHIIaX, IEHCTBYIOIINX B paboueii 30He
cenaparopa?
25. Kakue BbI 3HaeTe JETEPMHUHUPOBAHHBIE U CTOXACTHYECKUE CHIIBI?
26. Kakue cuiibl OTBETCTBEHHEI 32 HAIPaBJICHHBIN IIEPEHOC BelecTBa B paboueii 30He cemnaparopa?
27. Kaxkas criia OTBETCTBEHHA 32 «aIu((y3Ur0» BEIEeCTBa B paboueii 30He cemaparopa’?
28. Kak u3MeHseTcsl cenapalioHHas XapaKTepHCTHKa CerapaTropa, €Clii yBeIMInBaeTCsi KOO PHUITMEHT
Makpoauddysun, a ko3 HUIUCHT TepeHOCa YMEHBIIIASTCS.
29. 3anmummTe BEIpaskeHNE IS CellapalliOHHON XapaKTEepUCTUKH (pIroToMannHbl, H300pa3nuTe rpaduaecK.
30. KaknM 00pa3oM MOXKHO YITyUIIUTh CENapallMOHHYI0 XapaKTePUCTHKY (raoToMammHb1?
31. B uem oTan4ms MpOLECCOB, MPOTEKAIOINX B ITyOOKUX U MEJNKHUX (DIOTOMAIINHAX?
32. B uem oTin4ns cenapanMoHHbBIX XapaKTEPUCTHK TITyOOKHX M MEIKHUX (roTomMamma?
33. 3aueM Hy>KHBI Pa3BHTBIC CXEMBI O0OTAICHHS?
34. N300pa3ure Ha 0AHOM rpadyKe CenapaMoOHHYI0 XapaKTePUCTHKY (IoTOMaNIMHBI, (PIOTAIMOHHON CXEMBI 1
UICUTBHYIO CeIapallMOHHYIO XapaKTepUCTHKY. B uem ornmmuns?
35.JaiiTe onpeneneHne KAHOHUIECKUX M OITyKAaHOHNYECKUX, CHMMETPHYHBIX, COaTaHCHPOBAaHHBIX CXEM.
36. B cumMmeTpuyHO# cOalaHCHPOBAHHOW CXEME YBEIIMYICHO YHCIIO OIIEpaIliii OTHOBPEMEHHO B KOHTPOJIBHOM
BETBH M BETBH NEPUUNCTOK. Kak M3MEHATCS MpH 3TOM IpaHMIA pa3/ielICHNs] K KPYTH3HA CeNapalioHHOM
XapaKTePUCTUKHU?
37. B cummeTpr4HOH cOaaHCHPOBAaHHON CXeMe YBEJIMUEHO YHCIIO ONepaliii B BETBY NepeuncTku. Kak
H3MEHSTCA IPU ATOM IPaHUIA Pa3AeNeHUs U KPYTU3HA CeNapaliloHHON XapaKTepUCTUKH?
38. B cummeTrpruHOl cOaaHCHPOBAHHOW CXeMe YBEJIIMUEHO YHUCIIO ONepalyii B KOHTPOJIbHOU BeTBH. Kak
M3MEHSTCA IPU ATOM IPaHUIA Pa3eIeHUs U KPYTU3HA CeNapaliloHHON XapaKTepUCTUKH?
39. Kak MO>HO yBETMUUTb KPYTU3HY CENapaliMOHHON XapaKTepPUCTUKH B HECHMMETPUUHOM
HecOaJlaHCUPOBAaHHOM cxeMe oOorameHus?
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 IpaHullbl pasaeneHust. Kak 3To ckaxkeTcs Ha BUJE cenapalliOHHON XapaKTepUCTHKHU?




42. Yto moHMMAETCs MO SKBUBAJICHTHBIMU CXEMaMHM 000TaIneHus?

43. JlaiiTe TOHATHE KPUTEPHSI ONTHMAIBHOCTH 1 OCOOCHHOCTEH SKOHOMUUYECKHX W TEXHOJIOTHIECKUX
KPHUTEPHUEB.

44. JlaiiTe ornpenerieHNe KPUTEPHsI MUHAMAaTbHONH MallTHHOCMKOCTH.

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

47. Kak BBITTSIUT TPAHUNA Pa3AeICHIS NPUHIUIHAIBHON CXEMBI C JBYMsI IPU3HAKAMU pa3/eeHus?

48. TTo KaKuM KpUTEPHSIM ONTUMHU3UPYETCS cXeMa IUKIa 00oTameHus?

49. OnuImuTe NOCIEA0BATENFHOCTh ONTUMAIIBHOTO IIPOSKTHPOBAHNS CXEMBI IIUKIIA 000TaIIeHHSL.

50. IlpuBeaure mpuOIIKEHHBIE (POPMYITBI AT pacdeTa ONTHMAIBHOTO YHCIIa TIEPEIHCTHBIX 1 KOHTPOJIBHBIX
onepauui B IUKJIE.

Tempbl toMamIHuX 3aaHui
1. Pacuer ppakiMOHHOTO COCTaBa M (QYHKILIHH COICPIKAHUS PYIBI [0 PE3yIbTaTaM (DIOTAIUH.
BpIXo1 MeHHOTO MpoiyKTa NpH (IIoTaluH, O.e.

Bpems Bapuant
¢noranmn, mun | | 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0
1 0,11 | 0,09 | 0,09 | 0,08 | 0,07 | 0,12 | 0,13 | 0,06 | 0,07 | 0,06
2 0,17 [ 0,13 0,13 | 0,11 | 0,10 | 0,16 | 0,18 | 0,09 | 0,10 | 0,09
© 0,32 (0,21 ]0,17 | 0,15 | 0,14 | 0,20 | 0,23 | 0,14 | 0,13 | 0,15

V3BneyeHne B MeHHBIH MPOAYKT MpH (poTanuy, o.e.

Bpemsa Bapuant
dnoramuu, MuH | | 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0
1 0,40 | 0,53 | 0,53 | 0,55 | 0,55 | 0,51 | 0,41 | 0,36 | 0,34 | 0,41
2 0,59 | 0,7 {0,69]0,72|0,72|0,70 | 0,61 | 0,51 | 0,52 | 0,59
© 0,85 (0,810,779 | 0,82 | 0,83 | 0,88 | 0,85 | 0,69 | 0,82 | 0,88

2. Pacuer cenapaiiiOHHOM XapaKTEpUCTUKHU CenapaTopa.
CopeprxaHre MeTajia 1Mo y3kuM paxumsM, %
Bapuant
1 2 3 4 5 6 7 8 9 10
2,6-3,0 0 0 02101106 [00503]|04])02]03
3,0-34 1 2 251 1,5(1301(05 | 1,8(21]|26] 19
2
4

®pakuus, r/cm’

34-38 25148 |60 |33 |12 |24]|31 |42 28
3,8-4,2 51 163 (82|49 |31 )46 ]| 51| 72|43
4,2-4,6 10 14 16 | 20 11 13 14 15 17 18
4,6-5,0 52 | 50 | 48 51 52 | 49 50 | 51 47 52

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

1 2 3 4 5 6 7 8 9 10
2,6-3,0 036 (035|021 | 0.2 |0.185| 0.41 | 0.28 | 0.45 | 0.34 | 0.39
3,0-34 0.135|0.235|0.235{0.235|0.344{0.168 0.168| 0.11 | 0.22 | 0.18
34-3,8 0.08210.175|0.175|0.23810.238| 0.09 | 0.16 [0.126|0.126| 0.21
3,8-4,2 0.162|0.101|0.101{0.156| 0.05 | 0.05 {0.124|0.188|0.112| 0.1
4,2-4,6 0.1560.1180.211{0.132]0.092{0.092|0.092|0.092|0.106| 0.04
4,6 -5,0 0.105|0.021|0.068{0.039{0.091| 0.19 [0.176|0.034]|0.096| 0.08

®pakuus, r/cm’

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

1. Tlpaktuyeckue pabOTHI B ceMeCTpe
2. JloMmaliHee 3aaHHe

OueHouyHble MaTepuaJbl (OLeHOYHBIE CPe/ICTBA), HCNOJb3YyeMble IS IK3aMeHa

OK3aMeH He NPeyCMOTPEH

MeToauKa OLleHKH pe3yJibTaToB 00yUeHHs 10 JUCHUILIMHE (MOoAy 0, npakTuke, HUP)

e TpeOoBaHUs K OLEHUBAHUIO B COOTBETCTBUH C YueOHBIM M1aHoM: 3aueT B 10 cemectpe.

e Cucrema OlEHMBaHUs, HCIIOJb3yeMas MperojaBareseM Ui TeKylleil oueHku ycrneBaemoctu B 10

CCMCCTPEC - OaJILHO -peﬁTHHFOBaﬂZ




- moceleHye 3aHATuil — 2 Gamna 3a 1 3ansaTue (Bcero 17 JIEKIMOHHBIX 3aHATHH), HTOro He Oosee 34
0aJlIoB;

- BBINOJTHEHHME JTAOOPATOPHBIX PaboT, Bcero 7 pabot B cemecTpe o 5 0amioB, utoro He 6oee 35 6auios;
- BBITIOJIHEHHE KOHTPOJIBHBIX pabot, Bcero 2 pabotel B cemectpe mo 10 Gammos, utoro He Gonee 20

0aios;

- BBIIIOJTHEHNE TOMAIIHETO 3ananusa — 10 11 6amios
HUTOI'O ue 6omree 100 6amoB B cemecTpe.
e  VYcoBue NONMydYeHHMs 3a4eTa 110 JUCHUIIMHE — Hanndue He MeHee 60 6anioB ceMecTpoBoil paboTHI.

6. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI
MOAYJA, IPAKTUKH, HUP)

6.1. PexomeHnayemasi tuTepaTypa

6.1.1 OcHoBHas JuTEepaTypa

O0o3HaueH ABTOpBI, 3araaBue buodanorexa HN3nareabCcTBO, Ioj
ue COCTaBHUTE
I
J1.1 MoposoB | Moxemuposanun | buGmuoreka elibrary.misis.ru Mocksa
BB., e http://elibrary.misis.ru/action 2012
Ommuna oboraturensrsl | -Php?kt path_info=ktcore.Se
T.U. X TIPOIIECCOB: cViewPlugin.actions.docum
yaeGHoe ent&fDocumentld=10102
rmocooue
J1.2 Mopo3os MonenupoBanu | bubmuoteka elibrary.misis.ru Mocksa
BB., e http://elibrary.misis.ru/action 2012
IOmmuna oboraturensrsl | -Php?kt path_info=ktcore.Se
T.U. X TIPOLECCOB: cViewPlugin.actions.docum
PAKTHKYM ent&fDocumentld=10104
6.1.2 lonoJIHUTEIbHAA JIUTEPATYPA
O003HaYeH ABTOpBI, 3arjiaBue buoanorexa H3nareancTBO, 1O
ue COCTaBHUTE
Jm
J2.1 ABIOXWH, OCHOBBI YHuBepcureTckas Oubdianorexa Mocksa : ['opHas kHura,
B.M. o0oraieHus ONLINE 2008.
II0JIE3HBIX URL:
nckomnaemselx:  |https://biblioclub.ru/index.php?pag
Y4eOHHUK IS e=book&id=100028
BY30B : B 2-X T.
T. 1.
OG6oramieHue
IIOJIC3HBIX
HCKOIIaCMBbIX
6.1.3 MeToanueckue MaTepuabl
O6o03HaueHH ABTODBHI, 3ariaBue Bubnuoreka W3 natenbCcTBO, TO
e COCTaBUTEI
nu
JI3.1
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKaMOHHOM ceTu «UHTepHeT»
91 www.google.ru
22
23
6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust
6.3.1 JlonojHuTeIbHAS TEXHHYECKAS] JOKYMEHTaLHs1/MHpopManust
I 1 |
6.4. Ilepeyenb HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM M MPO(ecCHOHAIBHBIX 0a3 TaHHBIX
ni
n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JMCHUITJIMHBI
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7.1 Ayn. 113. Jlabopatopus «O0oramieHue moJie3HbIX HcKonaeMbix» [lomerienue 1. Ayauropus aist
MIPOBEICHUS JIAOOPATOPHBIX PadoT.

ITepedeHb OCHOBHOTO 00OPYIOBaHUS, YI€OHO-HATIISIIIHBIX TTOCOOMIA:

. Menpanna maposas MIIJI-1 (o6pem G6apabana 1 1) ¢ KOMIUIEKTOM IIapoB 2 KT — 1 mT.;

. Anamm3aTop cutoBoi Bubpammonusrii ACB-200 (¢ koMIutekToM cuT § mT.) ¢ TaiiMepom — 1 mrT.;
. Cron xonnentpannonssiid 51KI — 1 mt.;

. Mammaa ¢notannonnas ®MJI-1 (o6vem xamep: 0,5; 075; 1,0 m) — 1 mT.

. Mammna ¢noranmonnas ®MJI-3 — 1 .

. MaxkeT rugpoIukiona — 1 mr.

. Apoodunka mekosas I 60x100 — 1 mT.;

. MenbHuia taboparopHas — 1 mir.

. CutoBblii anasmzarop Retsch — 1 .
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7.2 Ayn. 115. Jlabopatopus «O0oraiieHue mojie3Hbix uckomaeMbix» [lomernenne 2. AyauTopus s
MPOBEIEHUsS 1a00PaTOPHBIX PAOOT.

[lepeueHsp OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATIIITHBIX TOCOOMIA:
. Cenapatop anekrpomarHuTHEIH OBM-32/20 ¢ myapTOM ynpaBieHus — 2 MiT.;
. Cokparurens pudensapiit 934PM — 1 mrt.;

. Cenapatop annekrpoctarnaeckuit DJIKOP-1 — 1 mt.;

. AHamm3aTop rpa"ynomerprueckoro coctaBa @CX-5 — 1 mir.

. TpyOuatsiit MarHUTHBINA aHamu3aTop 25-CTO — 1 miT.

. YabTpa3zBykoBast Moiika RK — 1 mT.

. Konnexuus pyn;

. Hab6op curt — 3 mr.;

. CymmnpHbId mkag — 2 mr.;

10. Becwr BJIT3-500 — 1 mir.;

11. Becst BT-300 — 1 mmT.;

12. Muxkpockon pyasblil — 1 wr.;

13. buHokynsipHas ayna — 1 mr.;

14. Habop xuMu4eckoit mocyapl — 2 miT.;

15. Hentpudyra LIJIK-1 — 1 mwT.;

16. Dkcukarop — 4 wr.;

17. Habop xon6 V=250; 0,5; 1 m.

18. KomrutexT yue6HOI Mebenu Ha 36 mocaqouHbIX MECT.
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8. METOAMYECKUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO U3YYEHUIO JUCHUIIJIMHBI

[puctynas Kk W3yYeHHUIO NUCIMIDIMHEL, CTYJACHTY HEOOXOIMMO BHHMATEIFHO O3HAKOMHUTHCS C TEMATHYCCKHM
IUTAHOM 3aHATHH, CIIICKOM PEKOMEHIOBAaHHOM JUTEPaTypPHI.

CneﬂyeT YACHUTH NOCJIEA0BATCIIbHOCTD BBITIOJITHCHUA MHAWBUYaJIbHBIX y‘-Ie6HI)IX SaHaHHfI.

CamocTtosTenbHas paboTa CTyJieHTa npenoaaraeT paboTy ¢ HayqHO! 1 yueOHOH TUTepaTypoil, yMeHue co37aBaTh
TEKCThI U IPE3CHTAIUU. ypOBeHb u FJ'Iy6I/IHa YCBOCHUA NUCHUIIIIMHBI 3aBUCAT OT AKTUBHOM M CHUCTEMATHYECKOMH
pa6OTI)I Ha JICKOUAX, H3YUYCHHUA peKOMeHI[OBaHHOﬁ JIMTEPATYPbI, BBINOJHCHUA KOHTPOJIBHBIX TTHCHbMEHHBIX
3a7aHuil.

HpI/I N3Yy4YCHUU JUCHUIIIIMHBI CTYACHTBI BBIIOJIHAIOT CICAYIOIINE 3aIaHNA .

- I3Y4Yal0T PEKOMEHIOBaHHYIO HAYIHO-TIPAKTHYECKYIO U YICOHYIO JINTePaTypy;

- BEITIOJTHSIOT 331aHUS, TIPEIYCMOTPECHHBIE IJISl CAMOCTOATENEHOW PaOOTHL

OCHOBHBIMH BHJIAMH ayTUTOPHOM pabOTHI CTYJCHTOB SBISIOTCS JICKIIMH U PAKTHYECKUE 3aHATHU.
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