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1 esiu ocBOEHUSA TN CHUTNIUHBI

HGJIBIO OCBOCHUA OHUCIUIIIINHBI «Hpoueccm W anmaparthbl IMUIICBBIX HNPOU3BOACTB» ABJIACTCA
(bOpMI/IpOBaHI/Ie 3HAHUN H HaBBIKOB, HeO6XOI[I/IMBIX AJid MPOBEACHUSA TCEXHOJOI'MYCCKHUX ITPOLECCOB
MMUIICBBIX IMMPOMU3BOACTB, CO3OaHUA 0€30IaCHBIX M ONTHMAaIbHBIX yCJIOBI/If/'I pa6OTBI MMPUMCHACMBIX all-
ImapaTosB.

2 MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl MOAT0OTOBKH 0aKaJiaB-
pa

Hucuummuaa b1.6.10 «IIpomecch u anmapaThl MUIIEBBIX MPOU3BOJICTB» BXOAHUT B 0a30BYIO
qacTh Os10ka 1 0OpazoBaTeIbHON MPOrPaAMMBI.

JucuuminHa u3ydaeTcs B 4 ceMecTpe, OTOMY Ui €€ U3y4eHUs HeoOXOIUMBbI 3HaHUS, ChHOp-
MHPOBAHHBIE B pe3yJIbTaTe U3y4YeHHs JUCUUIUIMH «MaTtematukay, «Pusnka», «MexaHn4ecKoe U Tell-
JI0BOE 000pYIOBaHHUE MPEIMPHUITHIA TTUIIEBON MPOMBIIIICHHOCTHY, «XUMHs» U «MEeToabl UCCIeI0Ba-
HUS CBOWMCTB ChIPbS U MTUIIEBBIX ITPOJTYKTOBY.

3HaHUS W yMEHUS CTYJIEHTOB, MOJIyYCHHBIC MPU HU3YYCHUU JAHHOW JUCHUIUIMHBI OyayT
SBJISIFOTCA OCHOBOM JUIsl JAJBHEHMIIEr0 W3y4YeHUs TaKUX AMCHUIUIMH, KaK AUCHUIUVIMH «OCHOBBI
TEXHOJIOTUU M (PU3NKO-XUMHUUYECKUE TIPOIECCh», «O00pyI0OBaHUE MPEANPUATHH OOIICCTBEHHOTO TH-
TaHus», « OCHOBBI IPOEKTUPOBAHUS MIPEIPUATHI OOLIECTBEHHOTO MUTAHUS.

3 Komnerenuuu o0ydaruerocs, (popmupyemMbie B pe3yJjibTaTe OCBOCHHMS NUCHHUILUIMHBI U
IUIAHMPYeMble pPe3yJabTaThl 00y4eHust

B pesynerare ocBoenuss mucuumuiiHbl «lIporecchl M anmaparhl MHUINEBBIX ITPOU3BOACTBY
oOyJaroIuiics 10KeH 001a1aTh CIEAYIOMUMU KOMIETCHIIUSIMHU:

CTpyKTypHBI 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIUH

I1K-2
CIIOCOOHOCTBIO BJIAACTDb IIPOIrpC€CCUBHBIMH MCTOAaAMU noz[60pa H OKCIUTyaTaluu TCXHOJIOTNYCCKOI'0O
O60py,I[OBaHI/I$I IIpU IMPOMU3BOACTBC NPOAYKTOB MUTAHUA U3 PACTUTCIBHOI'O ChIPb

3HaTh - OCHOBHbIE MIOHATHS U OIIPEEeIICHUS POLIECCOB U aIapaToB MUIIEBHIX
MIPOU3BOJICTB;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHUS MEXAaHUYECKHX, T'MIpPOMEXa-
HUYECKUX U TEIIO- U MaCCOOOMEHHBIX MTPOLIECCOB;

- METOJIbI PaCYeTOB IPOLIECCOB U alNapaTos;

YMmeth - BBIITOJIHATh MHKEHEPHBIEC PACUETHI IPOLIECCOB U aIlllapaToB;

- PaCcCYUTBIBATh PEKUMBI TEXHOJIOTHUECKHUX ITPOLIECCOB;

- OLICHUBATh IPAKTUYECKYIO 3HAUUMOCTD ITOJTyYEHHBIX PE3YJIbTAaTOB;

- IPOrHO3UPOBATH BO3MOKHOCTB IIPOTEKAHUs ITPOLIECCOB B PA3JIMYHBIX
anmaparax;

Brnagets - TEPMHUHOJIOTUEHN, ONIPEICICHUSMHU U TIOJIOKEHUSIMHU U3y4aeMOM TUCIU-
MJIAHEL,

- HaBBIKaMU MTPUMEHEHUS OCHOBHBIX 3aKOHOB MTPOTEKAHUS TIPOIIECCOB B
npo¢eCcCuOHANTBHON eATETbHOCTH;

- crioco0amu mo00pa anmaparoB AJisi TEXHOJIOTHYECKOTO MpoIiecca;

OIIK-1

CIOCOOHOCTBIO OCYIIECTBIISAThH IIOUCK, XpaHEHUE, 00pabOTKy U aHau3 HH(GOPMAIIUU U3 PA3TUYHBIX
MCTOYHUKOB M 0a3 JaHHBIX, IPEACTABIATH €€ B TpeOyeMoM (hopMaTe ¢ UCIONIb30BaHUEM HH(pOpMaIIH-
OHHBIX, KOMIIBIOTCPHBIX U CCTCBBIX TEXHOJOTHH

3HaTh - IMOCJICAOBATCIIbHOCTD ITOMCKa HCTOYHHUKOB HH(bOpMaLII/II/I 0 COBPCMCH-
HBIX ITPOIECCAX U amnrnaparax NUICBEIX IIPOU3BOACTB;
YMmeTh - IPUMCHATH PE3YyJIbTAThI aHAJIN3a I/IH(I)OpMaI_II/IOHHBIX HUCTOYHHUKOB B

npo¢eCCHOHATBHON IEATETLHOCTH
- IPOBOJIUTH 00PabOTKY M aHAIU3 UH(OPMAIHH




Bnagets - croco0amMu COBEPIICHCTBOBAHUS IPO(ECCUOHATILHBIX 3HAHUH U yMe-
HUM ITyTEM UCIOJIb30BAHUS BO3MOXKHOCTEH MH(HOPMAITMOHHON CPEJIbI.

4 CTpyKTypa U co/iepKaHue QU CUUILITHHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX eauHulbl 108 akas. 4acos:
- KOHTaKTHas1 pabora —54,15 akan. yacos:
- aynuTopHas pabora — 51 akaj.yac;
- BHeayauTOpHas — 3,15 akajn.uaca
- camocTosiTenpHas pabora — 18,15 akan.gaca;
- MIOJrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.
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1 OcHoBHbIE M0JIOKEeHUS U HAY4- | 4 2 421 2 YcTHbIl onpoc. OIIK-1
Hble OCHOBBI JUCUMILIUHBI. Oc- TectupoBanue. -3yB
HOBHBIE CBOHCTBA BelIECTB TIK-2
1.1 Beenenue. Bo3HUKHOBEHNE U . -3yB
CamocrosTenbHOe U3yueHHe ydeOHoH
passutue kypca [TAIIIIL .
Y HAy4YHOU JIUTEPaTypBhl.
1.2 Knaccudukaiusi OCHOBHBIX
PaboTta c a5eKTpoHHBIMH OHOIHOTE-
niporieccoB. OOMIMEe TPUHITUTIBI
KaMH.
a”Hann3a u pacuera [TATIIII.
1.3 Tlpumenenue MeToma MOJENH-
poBaHUS Ul UCCIENOBaHUS U
pacuera ITAIIII. Teopemsl momo-
ous
2 'mapomexanuyeckue npoueccol| 4 4 12/611 6 |IlogroroBka W BBIOJHEHHE MPAKTH-|Y CTHBIN OIMPOC. OIIK-1
2.1 OcHoBbl rugpasnuku. Paznene- 4eCKUX paboT: TectupoBanue. -3yB
HUE HEOJJHOPOIHBIX cucTeM. Paz- «OrmpeeneHne CKOPOCTH OCaXIACHUS [1K-2
JieJIeHNE )KUJIKUX cucTeM. Ocaxe- chepuyeckux dyactuny, «lM3yuenue -3yB
HUE B TPaBUTAIIMOHHOM T110Ji€ (0T- nporuecca QUIbTPOBAHUS.
crauBanue). GunsrpoBanue. Llen- CamocrosTenbHOe U3ydeHHe y4ueOHOH
TpuGyrupoBaHue. Y HAy4YHOU JIUTEPaTypBhl.
2.2 TlepeMenMBaHue B )KUIKUX PaboTta c »yeKTpOHHBIMH OHOIHOTE-




cpenax. 3aTpaTsl JHEPIMH Ha Ie-
peMelIMBaHue HbIOTOHOBCKHMX

KaMu.

KUJIKOCTEH.
2.3 Hacocsl
3 Tensioo0MeHHBIE POLIECCHI 6/21 4 YcTHbIl onpoc. OIIK-1
3.1 OOume cBenenus. TerwioBoit TectupoBanue. -3yB
6ananc. OCHOBHOE ypaBHEHHUE Tell- IK-2
[loarotoBka M BBHINOJIHEHHUE MPAKTU- )
jonepenayu. JBrxynias cuia Ten- o . 3yB
YeCKOM pabOThI:
J00OMEHHBIX MTPOIECCOB.
«M3yuenue mpolecca TeIuionepeaa-
3.2 Konpgencauus. Koncrpykiuu .
TEIIO0OMEHHBIX almaparoB. ) .
CamocTosATenbHOE H3yueHue y4eOHOi
3.3 BrimmapuBanue MeToabl Bbima- o
Y HAYYHOU JIUTEePATYPHI.
puBanus. OCHOBHBIC BEIUYHHBI,
PabGoTta ¢ aneKTpoHHBIMH OMOIHMOTE-
XapakTepusylome padoTy BbINap- <AMU
HOTO armapara. DJIEMEHTBI pacyera '
OJTHOKOPITYCHOM BBITIAPHOM ycCTa-
HOBKHA. KOHCTpYKIIMM BBITIAPHBIX
anmnapaTos.
4 MaccooOMeHHbIe NTpoLecchl 6/21 4 YcTHbIl onpoc. OIIK-1
4.1 MexaHu3M Maccorepeaayn. [TonroToBKka ¥ BBINIOJIHEHUE MpPaKTHU-|TecTUpOBaHUE. -3yB
MartepuanbHblii OanaHc Ipu Mac- 4eCKOM paboThI: [K-2
comnepenaye. OCHOBHBIEC 3aKOHbI «M3yUYeHUE MPOIIecca CYIIKI». -3yB
Maccornepeaadu. CopOIOHHbIE CamMocTosATenbHOE U3yuyeHue y4eOHOM
nporeccel. Abcopouus. Ancopo- Y Hay4HOU JIUTEPaTypHI.
10558 PabGoTta ¢ anexTpoHHBIMH OUOIHMOTE-
4.2 Cymika. KaMH.
4.3 Tleperonka u peKTU(hUKALIHS.
5 Mexanu4eckue npouecchl 6/21 | 2,15 |IlogroToBka W BBHIMOJIHEHHE MPAKTHU-|Y CTHBIN OMpOC. OIIK-1
5.1 3menbuenue, odiime cBeme- 4eCKOW paboTHI: TectupoBanue. -3yB
Hus. OU3nvecKre OCHOBBI H3MENb- «M3menbuenne W KiIacCUpUKALUS [K-2
yeHust. Koncrpykiuu u padota oc- TBEPAOTO MaTepranay. -3YyB

HOBHBIX TUIIOB U3MEJILYAIOIINX
MaIlKH.

5.2 O6paboTKa MaTepuajIoB JaBie-
HUEeM (TTPECCOBaHUE). DIEMEHTBI

CamocrosTenbHOe U3yueHHe ydeOHoH
Y Hay4YHOU JIMTEPATYPHI.

PaboTta c ayeKTpOHHBIMH OHOIHOTE-
KaMH.




TeopuH 00pabOTKH MUILEBBIX MPO-
IYKTOB JlaBJeHueM. MalluHel 1715
00pabOTKH MaTepUaIOB JaBJICHU-
eM.

5.3 NosupoBanue. Knaccudukanums
JI03UPYEMBIX MaTEpUaJIOB.

5.4 CwmemuBaHue ChIIYyYUX Mare-
puanoB. CriocoObl cMeUIMBaHUSA U
KMHETHKA MPOoLecca.

HToro mo pucuumnjinge:

17

34/141

18,15

CamocTrosiTeTbHOE U3yYeHHE ydeOHOM
Y Hay4YHOU JIMTEPATYPBL.

PabGoTta ¢ aneKTpoHHBIMH OMOIHMOTE-
KaMH.

IK3aMeH

OIIK-1
-3yB
[K-2
-3yB




5. O6pa3zoBareibHble 1 HH(pOPMAIIMOHHBbIE TEXHOJIOTHH

B mpouecce mnpemomaBanust aucuuiuinHbl  «llpomeccsl W ammaparbl  IHIIEBBIX
IPOM3BOJICTBY IPUMEHSIOTCS TPAJULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

Jlekuuu TPOXOJAT Kak B HMHPOPMALMOHHOW  Qopme, TI/A€ HMEET MEeCTO
II0CJIEI0BATEIbHOE M3JI0KEHUE MaTepuaiga B AMCLUIUIMHAPHOM JIOTHMKE, OCYILECTBIsIEMOE
NPEUMYIIECTBEHHO BepOaIbHBIMH CPEJICTBAMHU, TaK U B (popMe JIeKIHii-Oece1bl Wk Auanora
C ayauTopuel, JEeKUMH ¢ NIPUMEHEHUEM »JJIEMEHTOB «MO3TrOBOM aTaku», JIeKLUii-
KOHCYJbTAIlMi, TJe TEOPETUYECKUH MaTepuaj 3apaHee BBIAACTCS OOyYaromuMmcs JUis
CaMOCTOSITEJIbHOTO W3Yy4EHUs, JUIsl IOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLUs
IPOXOJUT I10 TUITY BOIPOCHI-OTBETHI-IHCKYCCHSL.

JIeKIIMOHHBI MaTepuan 3aKpeIuiseTcss B XOJe NPaKTHYeCKuX padoT, Ha KOTOPBIX
BBINOJIHSIOTCS. TPYMIIOBBIE WJIM WHAMBHUIYyalbHbIE 33JaHUsl 1O mpoujeHHod Teme. [lpu
IPOBE/ICHUH NPAKTHUECKUX 3aHATUI UCIIOJB3YETCS METO/I KOHTEKCTHOTO 00y4€eHUs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepUaIl IIyTEM BBISIBJICHUS CBSA3€H MEXAYy KOHKPETHBIM 3HAHUEM U €ro
npruMeHeHueM. Mcnonb3yroTes Takke Takue MeTO/bl HHTEPaKTUBHOIO 00yueHus, Kak padora
B KOMaHJIe — COBMECTHAsI IESATEILHOCTh O0YYarOIIUXCs B TPYIIIE O] pyKOBOACTBOM JIUZEPa,
HalpaBlIeHHas Ha pelleHue oOmeld 3ajadd CUHEPIUHHBIM CIIOKEHHEM Ppe3yJIbTaTOB
WH/IMBUIYAIBHOW Pa0OTHl WICHOB KOMaHJbI C JIGICHHEM OTBETCTBEHHOCTH W ITOJIHOMOYMH;
npobiaeMHoe 00yyeHHE — CTUMYJIMPOBAHHE OOYYAIOIIMXCS K CAMOCTOSITEIBHON «100bIue»
3HAaHUH, HEOOXOAUMBIX JUISl PEIICHHsI KOHKPETHOM MPOOIEMBI.

CamocrosTenpHas paboTa oOyJaronuxcsl ABIsSETCS OAHUM U3 HanbOosee dPPEKTUBHBIX
CPEICTB pa3BUTUS OTPEOHOCTH K Oyaymiemy camooOpa3oBanuio. CamocTosiTenbHas padborta
BKJIIOYAET B ceOsl caMmble pazHOOOpa3zHble (GOpMbl y4eOHON NEATEIbHOCTH: BBIIOJHEHHUE J10-
MaIllHUX 33/1aHUH, 3aBepuIeHne 0hOPMIICHUS MTPAKTUYECKUX padoT, MOATOTOBKA K MPAKTHKY-
My, U3y4€HHe OCHOBHOIO W JONOJIHUTEIBHOIO MaTepuaia no ydeOHMKaM U mocoOusiMm, yTe-
HUE U IpopaboTKa HAyYHOU JIUTEPATyphl B ONOIMOTEKE, TOATOTOBKA K HTOTOBOM aTTECTALINH.

CamocrosrenbHas paboTa 00y4aroUIMXcsl T0JHKHA ObITh HAlpaBiIeHA HA 3aKpeIICHUs
TEOPETUYECKOT0 MaTepuaia, W3JI0KEHHOTO IIperojaBaTesieM, Ha MNpopadOTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSTEIIbHOE HM3Y4Y€HHE, Ha MOJTOTOBKY K JIAOOPATOPHBIM 3aHATHUSM,
BBHIITOJIHEHUE JIOMAITHUX 33JaHUi W TOJATOTOBKY K pYyOSKHOMY U 3aKIIOYHTEIBHOMY
KoHTpomto. Ilomumo  3TOro, oOyuarommecss NPEACTABISAIOT  Pe3yJNbTaThl  CBOEH
CaMOCTOSITENIbHOM pabOThI B BUJIE IPE3EHTALIUH.

[Tpu nmpoBeneHUH TEKYIIETro, MPOMEXYTOYHOTO U UTOTOBOI'O KOHTPOJISI OCHOBHBIMHU 3a-
JadaMu, CTOSIIIMMU TIepe]l TpenojaBareseM, SBISIOTCS: BBISBICHHE CTETIEHU MPaBHILHOCTH,
o0beMa, TyOuHBI 3HaHUM, YMEHMH, HaBBIKOB, MOJYYEHHBIX MIPU M3YYEHUHU Kypca Hapsay ¢
BBISIBIICHHEM CTEMIEHH CaMOCTOSITEIbHOCTH B MPUMEHEHUU TMOJNYYCHHBIX 3HAHHWHA, YMEHUN H
HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEJICTBA TIO3BOJISIFOT SKCIIEPUMEHTHPOBATH C HOBBIMHU
dopmamu koHTpoIIst. OOyyaromuMcs MpeyuiaraloTcst TECThl U 3aJ1a4d B AJIEKTPOHHOM BHJIE, C
AaBTOMATHU3UPOBAHHOW CHUCTEMOW MpPOBEpPKU. B oTiamune oT OOBIYHOTO TECTUPOBAHUS TaKON
croco0 KOHTPOJIS MO3BOJISIET UM B JIF00O€ BpeMsl MPOUTH TECT, MPOaHATU3UPOBATh OLIMOKU U
IIPOWTH TECT ITOBTOPHO.

6. YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CAMOCTOATEeIbHOM padoThl 00yYAOLIUXCH

CamocrosrenbHas paboTa 00ydaromuxcs MoApasAesseTcs Ha ayIUTOPHYI0, KOTopast
IPOMCXOTUT KaK BO BPeMs MIPAKTUYECKUX 3aHATHH, TaK U Ha IJIAHOBBIX KOHCYJIbTAIUSAX, U HA
BHEAYIUTOPHYIO, MPOUCXOSIIYI0 BO BpeMs MOJArOTOBKM OTYETOB MO MPAKTUUECKUM 3aHSATHU-
M, TIOJITOTOBKU K YCTHBIM OIIPOCaM.

AyIII/ITOpHaH CaMOCTOATCIIbHaA pa60Ta 06yanOH_[I/IXC}I npeamnogaract YCTHBIﬁ OnpoC u
MMPOXOKACHUEC TCCTHUPOBAHUA I10 KAXIOMY pasaciay AUCHHUILIMHBL. TecTsl BKIIFOYAIOT TEOpC-



TUYECKHE M MPAKTUYECKUE 3aJaHMsl, OTBEThl HAa KOTOpbIe TPEOYIOT TyOOKOro MOHMMAaHUSA
M3YYEHHOTO MaTepHaa.

BOHpOCLI AJI TEKYHIEro KOHTPOJIA 10 TUCHUILIMHE:

Konmponwnsie 6onpocwt no meme « OCHOBHbLE NONOHCEHUS U HAYYHbIE OCHOBbL OUCYUNIUHBL.
Ocnosnble ceolicmea seuecmes)

[lepeuncnure ¢pu3nUecKre CBOMCTBA MaTEPHAIIOB.

Yto Ha3BIBaeTCS INIOTHOCTHIO?

Uro Ha3bIBaeTCs yACIbHBIM 00BEMOM?

Yto Ha3BIBACTCS OTHOCHUTEIBHOM IJIOTHOCTHIO?

®dopmyra ajis pacueTa IIIOTHOCTU CYCIIEH3UH.

®dopmyra 1j1s pacdyeTa HaChIITHOM TUIOTHOCTH.

Kak onpenensitor maoTHOCTh KUIKUX TPOTYKTOB?

Uto Ha3bIBaeTCsl KWHEMATUYECKOM BS3KOCTHIO XkuAKOCcTe? Kakum MeTrogom ee omnpe-

JIEIISIIOT?

9. Yro Ha3bIBacTCS JTUHAMHYECKOW BS3KOCTBHIO X)HUAKOCTeH? Kak ompenenstor auHamMu-
YECKYI0 BA3KOCTbH?

10. Knaccudukanus OCHOBHBIX IIPOIIECCOB.

11. O6mue npUHLIMIIBI pacyeTa MPOLECCOB U allapaToB.

12. MeTobl BcclieJoOBaHuUs ITPOIIECCOB M aIlapaToB.

13. Teopust nogo6us. Teopemsr moo0Ousl.

14. Kpurepun moaobus.

NG~ WNE

KOHmpOﬂbele B80NpOCsbL NO meme «Mexanuueckue npoyeccoul»

1. C kako# 1enbo NPUMEHSIOT U3MEIbYEHUE TBEPAbIX MaTEPUAIOB?
2. Ha xakue Buabl moapasaensercsa n3MeIbUeHUE B 3aBUCUMOCTH OT HAYaJIbHBIX U
KOHEUYHBIX pa3MepoB YacTHL?
Kakumu metogaMu mpou3BOAUTCS U3MENbUEHNE TBEPABIX MaTEPHAIOB?
UTto npeacTaBisieT OTKPHITHIN M 3aMKHYTBIN [TUKI U3MEIbYEHUs?
Kax onpenenuts cTeneHb u3MenbueHUs?
dopmyna a7 onpeneneHus CpeaHero uameTpa Gpaxiuu.
®dopmyra 15 OIpeieNICHUs CPEAHET0 JUaMeTpa UCXOHOTO MaTepurara.
Uro npencraBiseT co00i XxapaKTepUCTHKA KPYTTHOCTH?
Kaxkue Bunapl kmaccudukauy UCMoib3yOTCs B MPOMBIIIIIEHHOCTH?
0. Uro npenctasnset co0oil cuTOBOM aHamn3?
11. N3 gero ckmanpiBaeTcsa paboTa, 3aTpaurBaeMasi Ha U3MEJIbUCHHUE TBEPJIOTO Ma-
Tepuana’?
12. VYpaBuenue PeObunnepa it KpyrmHOTO U MEIKOTO APOOJICHHS.
13. Kakwue TUIbI U3MENbYarouX MalliH TPUMEHSIOTCS B IPOMBIIIIIEHHOCTH ?

BH©O©XoNOO O AW

KOHmpOJZbele 60Nnpocsl no meme ((FMOPOM@XGHMH@CKM@ npoyeccusly

1. Kakue cuibl 1eHCTBYIOT Ha OCAXJIAIOIIYIOCS YAaCTHILY B KUIKOCTH M KaK UX paccuuTarh?
2. Kakue mapameTpbl BIHSIOT HA BEIMYHHY CKOPOCTH TPABUTAIMOHHOTO OCAXICHUS TBEPHOH
4aCcTULBI?

Kakum 06pa3oM MOKHO yBEIHUUTH CKOPOCTh OCaXAECHUA?

Hanucats u n1ath 00bsiCHEHNE KPUTEPUIO A,

Hanucate u nath o0bsicHeHHne kpuTepuio Re.

Yewm o0ycioBieHa cuia COMPOTUBIICHUS CPEIbI?

Kak paccunrtats K03QGUIIUEHT COMPOTUBICHUS CPEIbI ISl PA3HBIX PEKUMOB OCAXKIACHUS?

No gk w
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8. Uro Takoe cBOOOAHOE M CTECHEHHOE ocaxjaeHue? B kakom cirydae CKOPOCTh OCaKIICHUS
BBIIIE U NTOYEMY?
9. Kak 3aBUCHT CKOPOCTh OCaXJACHHS OT (DOPMBI YacTuIl?

10.  OcaxneHue KaKMX 4acTUI], KPYIHBIX HIIH MEIKUX, TUMUTHPYET MPOU3BOJUTEIHHOCTD
OTCTOMHHMKOB?

11. Ot kakux (paKTOPOB 3aBUCUT MMPOU3BOAUTEIBHOCTH OTCTOWHUKA?

12. Kak paccuntarh CKOPOCTh OCaKJEHUS TBEPIOH YaCTHIIbI?

KOHWIpOJZbeZ@ 60Npocsvl no meme «Tennoobmennvie npoyeccul»

Kakue TexHomoruueckue npouecchl OTHOCATCS K TEMI00OMEHHBIM?
Kakoli nmpouecc Ha3bIBaeTcs Teruionepeaadeii?
KaxoB ¢uzndeckuii cMbIcit K03 duIlMeHTa Terionepeavn?
OcHOBHOE ypaBHEHHE TETLJIONEPEIayuu.
OCHOBHOM 3aKOH TETUIONPOBOIHOCTH.
KakoB ¢usnueckuit cMpich K03 (HUIIMEHTa TETIIONPOBOTHOCTH?
Kakoii mporecc Ha3bpIBaeTCs TEIUIOOTA4YeH U KaKHMM 3aKOHOM OH OMHUCHIBAETCS?
KakoB ¢u3uveckuii cMbICIT KOdQGHUITIEHTA TeIIO0T1a4uu ?
Kputepuanbabie ypaBHEHUS 0J00Ms1 KOHBEKTUBHOTO TEIIOOOMEHA.
. Kakune nporuieccrl Ha3bpIBAaIOTCS HarpeBaHUEM, HCIIAPEHUEM, OXJIaXKICHUEM, KOH/ICHCa-
nueun?
11. Tunsl TENI000MEHHBIX aIapaToB.
12. YcTpoicTBO U MPUHIIMIT ASHCTBHS TEIIJIO0OMEHHOH anmapaTyphl.
13. B 4em 3akirodaeTcst MpoIece BhITapuBaHus?
14. Kakumu MeToamMu B MPOMBIIIIEHHOCTH OCYIIECTBIISIETCS IPOIECC BHITAPUBAHUS?
15. YeTpoicTBO BhIIAPHBIX allapaToB.

CoNoOA~WNE

[EEN
o

KOHmpOJleble 680Nnpocsvl no meme «Maccoobmennvle npoyeccoul»

Kakoli mponecc Ha3bpIBaeTCs CyIIKON?

Crioco0b! yaaneHus Biard U3 Marepuana.

MeTto/1bl CyIIKH 0 cr1oco0y MOABOJIA TEIUIOTHI K BBICYIIMBAEMOMY MaTepHaly.

Yro HazpIBaeTCst a0COIIOTHON BIaXXHOCTHIO, OTHOCUTENIBHOM BIaKHOCTBIO, BIIAr0CO-

Jiep>KaHUEM, SHTAIbIIMEN BIaXKHOTO BO3ayxa?

Yro mpencrasinseT coOoit quarpamma Pamsuna?

@DOpMBI CBSA3M BJIaru ¢ MaTepuaioM.

Yro saBisieTcs ABMKYIIEN CUIION CYIIKHU?

Uro Takoe KpuBast CyIIKH?

Kakue pakTopsl onpenenstoT CKOpOCTh CYIIKH B IEPBOM U BO BTOPOM NEpUOJIaxX

cymku?

10. KakoB MexaHM3M yaJeHus BIark U3 MaTepuaia B IEpBOM U BTOPOM NEPHOAAX CYyIII-
Ku'?

11. ®opmyina ais pacueTa NPOAOKUTENTBHOCTH CYIIKH.

12. Kakoii nporiecc Ha3bIBaeTCs TIEPETOHKON ?

13. B uem 3akirodaeTcs CylnHOCTh 3aKkoHa Payns?

14. Yemy paBHO aBiieHUE MApOB HAJl TOBEPXHOCTHIO OMHAPHOU cMecu?

15. Kakoii mapameTp siBisieTcst AEHCTBYIOLIEH CHIIOH MeperoHku?

16. Kakne MeTo1bl MPUMEHSIOT IS pa3AeTeHHs KHUIKAX OJTHOPOTHBIX CUCTEM?

17. Yro Takoe npoctas neperonka? Buasl neperoHku.

18. B yem 3akiroyaeTcs CyIIHOCTh 3akoHa J{anpToHa?

19. Kak omnpenensiercst TeMnepaTypa KMIEHUS NP EPETOHKE C BOASHBIM Mapom?

20. Inarpamma JuIs OTIpENIEIICHUST TEMITEPATyPhI KUTICHHSL.

NS

©CoNo O



21. Kak onpenenuth pacxos napa?

22. B yeM 3aKIi04aioTCs pa3Nuuys B IOBEJACHUN HICATBHBIX M PeabHBIX cMecen?

23. CxeMa mpoCTOi EePETrOHKH.

24. Cxema nipocToii neperonku ¢ aedaermanueil. C Kako 1eNbi0 IPUMEHSIOT Aedierma-
A0 ?

BapﬂaHTbI TEMATHYECCKHX TECTOBBIX 3auaﬂm71 MJIS TEKYIIEro KOHTPOJIA

Tecmuvt no meme «OcHoBHbIE NONOANCEHUS U HA)Y4Hble OCHOBbL Oucuumunbz. OcHnosnble c6oli-
cmea seuecmer

1. MemMmOpaHHBbI€ ITPOLIECCHl OTHOCATCS K IPYyIIIE
a) TerutoBbIX mporieccoB  0) MexaHnuecKuX MporeccoB  B) MaccoOOMEHHBIX MPOIECCOB

2. [Mporiecc, Bce cTagmu KOTOPOTO MPOTEKAIOT B OJJHOM MecTe (B OJIHOM arnapare), HO B
pa3Hoe BpeMsi, Ha3bIBACTCS
a) [leppuomnueckum 6) HenpepriBHbIM ~ B) KoMOMHUPOBaHHBIM

3. ITponecc, Bce cTaguu KOTOPOro MPOTEKAIOT OJHOBPEMEHHO, HO pa3oOLIeHbl B MPO-
CTPaHCTBE, T.€. OCYLIECTBIISIIOTCS B Pa3HBIX allllapaTtax WM B PA3JIMYHBIX YAcTSIX OJHOTO all-
napaTa, Ha3bIBaeTCsl

a) [lepnonnueckum 6) HenpepeiBabiM ~ B) KoMOMHMpOBaHHBIM

4. Bribepute npaBuiibHOE onpeiesieHne KOMOMHIPOBAHHOTO MpoIecca:

A) HempepbIBHBIN Mpo1Iecc, OTACIbHbBIE CTAAUH KOTOPOTO MPOBOAATCS MEPUOANYECKU

b) nepuoanueckuii mporecc, oJHa UM HECKOJIBKO CTaJANM KOTOPOTO MPOTEKAET HEMPEPHIBHO.
B) non onpenenenue noaxoauT BCe BIIEIEPEUUCICHHOE

5. Kpurepuii PeitHonbaca

_Wip _wip ~ wilu ~wl
a) Re= v 6) Re—T B) RE—T F) RE—7

6. [TooOHbIE sIBIEHUS XapaKTePU3YIOTCS YUCICHHO PaBHBIMHU KPUTEPUSMU MOJ00US —3TO
a) BTOpas Teopema mojaoousi 0) TpeThsi TeOpeMa o100l  B) MepBasi TeopemMa moa00us

7. Kputepuii Hyccenbra

al al wl _ald
a) Nu:7 6) NU:I— B) NU:? F) NU—7

8. Kpurepuit Diinepa

a) Eu=— 6) Eu=— B) Eu=——= T) Eu=—
wp gl yo v
Tecmwvl no meme «l uopomexanuueckue npoyeccoly
1. HeonHopoanbie cUCTEMBI, COCTOSIIIME U3 KUJIKOCTH M B3BELIEHHBIX B HEH TBEPJBIX

YaCTHII, HA3bIBAIOTCS
a) Omynscun  0) Cycnensun  B) [lensr 1) Tymansr

2. CucreMsl, COCTOSAIINE U3 KUAKOCTH U paclpeeNIeHHBIX B HEll Karenb APYrou KUIKo-
CTH, HE CMEIIMBAOIIEHCS C IEPBOM, HA3BIBAIOTCS
a) Omynscun  0) Cycnensun  B) [lensr 1) Tymansr
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3. CucTeMbl, COCTOSIINE U3 KUAKOCTU U pacTpeieIieHHBIX B HEl My3bIPHKOB r'a3a, Ha3bl-
BaIOTCSI
a) Omynecun  0) Cycnen3un  B) [leasr 1) Tymansr

4. CucreMbl, COCTOSIIINE U3 Ta3a U PACIPEACICHHBIX B HEW YaCTHI KUAKOCTH, Ha3bIBa-
I0TCS
a) Omynecun  0) Cycnen3un  B) [leasr 1) Tymansr

5. [Tporuecc pasneneHus CyCreH3ui U SMYJIbCUN B TIOJIE IICHTPOOCKHBIX CHUJT HA3BIBACTCS
a) Ocaxnenne  0) wipTpoBanue B) LleHTpudyrupoBanue

6. OtcranBaHue SBIAETCS Pa3HOBUIHOCTHIO MIPOLIECcCa
a) Ocaxnenne  0) @unbTpoBanue B) LlenTpudyruposanue

7. [Tpornecc pa3aeneHusi, Mpu KOTOPOM B3BEIICHHBIC B KHUIKOCTH WUJIU Ta3e TBEPJbIC WIH
KHUJIKHE YaCTHIIBI OTACISIOTCS OT Hee MOJI JICHCTBHEM CHJI TSDKECTH, HHEPIIMUA WU JICKTPO-
CTaTHYECKUX, Ha3bIBACTCS

a) Ocaxnenne  0) @unbrpoBanue B) LlenTpudyruponanue

8. ®opmyna P =Fo + P00 _ 510
a) OCHOBHOE YPaBHCHHUE TUAPABIUKH 0) OCHOBHOE YPaBHEHHUE TUAPOJMHAMUKH
B) OCHOBHOE ypaBHEHUE THJIPOCTATHKN T) ypaBHeHUE bepHyum

9. YpaBuenue bepuymiu s peaqbHON KUAKOCTH
2 2 =)
a)Z+£+W—+h:const 6)Z+i+w—=const B)Z+—=const
M 29 M”29 9

10. [ABmxymias cuiia TMAPOAMHAMUYECKUX MPOIIECCOB - 3TO
a) TpaJueHT TeMneparyp O) rpaJueHT IUIOTHOCTEH B) IPAJIMCHT KOHIICHTPAIIUMA

11. 3nauyenue kputepust PeliHonbica s TypOyJIEHTHOTO peKUMa IBUKEHUS KUIKOCTH

a) Re>2320 6) Re> 10000 ) Re < 10000 r) Re <2320
12 3Ha‘ICHI/Ie KpUTCpUa PeﬁHonbnca I JIAMUHAPHOTO peKUMa IBHIKCHUSA KUAKOCTU
a) Re> 2320 6) Re> 10000 ) Re < 10000 r) Re <2320

13. O6beM GunpTpata, MomydeHHsI ¢ 1 M? GUIBTpyIOmEil TOBEpXHOCTH 32 1 cex — 3To
a) cTeneHb GUWIbTPOBaHU 0) MEXaHU3M (PUIBTPOBAHUS B) CKOPOCTh (PUIBTOBAHUS

Tecmol no meme « Tennoobmennvie npoyeccol»

1. [lepenoc Teria oT Oojee HarpeThIX K MEHEe HArpeThiM Y4acTKaM Tejia BCIEACTBHE
TETIJIOBOTO JBYIKEHUS M B3aMMOJICHCTBHUS MUKPOYACTHI], HEMOCPEICTBEHHO COMPUKACAFOIIINX-
csl IPYT C IpYyroM, Ha3bIBaeTCA

a) Konsekmmust  6) TerumonpoBogHOCTs  B) TerioBoe U3ydeHUe

2. HepeHoc TCIJIa BCICACTBUC ABUKCHUA H IECPEMCIIMBAHUA MAKPOCKOIMMYCCKUX 00be-
MOB I'a3da UJIH XKUJKOCTH Ha3bIBACTCsA

a) Konsekmmust  0) TerutonpoBogHOCTE  B) TermnoBoe U3IydeHUe

3. B TBEPABIX TE€JIaX OCHOBHBIM BUJIOM PACIIPOCTPAHCHUA TCILJIa OOBLIYHO SABISAETCS
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a) Konsekmuss  0) TerutonpoBogHOCTs  B) TermnoBoe U3IydeHUE

4, [TepeHoc Temia OT CTEHKH K Ta3000pa3HOi (KUAKOM) cpele Wik B OOpaTHOM Halpas-
JICHUH Ha3bIBACTCS
A) TennoBoe uznmydenue  0) Termmoornaya — B) Terumonepenaua

5. OCHOBHOE ypaBHEHHE TeIUIONepeaaun
a) Q=KSz ) Q = ASAtr ) Q = KSAtr ) Q = aSAtr

6. OCHOBHOM 3aKOH TEILIOOTIAYN
a) A) Q=KSr ) Q = ASAtr ) Q = KSAtz ) Q = aSAtr

7. KpurepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TETLIOOOMEHA
a) Nu = f (Re,Pr,Fo,Gr) 6) Nu = f (Re,Pr,Fo, 4r) B) Eu = f (Re,Pr,Fo,Gr)

Tecmul no meme «Maccoobmennvle npoyeccyl»

1. CeJIEKTUBHOE IMOrJIOIICHUC ITa30B WJIK ITAapOB JXUAKUMH IOITIOTUTCIIAMHA ITPOUCXOOUT
pu
a) OKCTpakuuu ©0) abcopbumm B)  aacopOIMM  T) peKTU(UKAIIH

2. Kujkast cMech pa3ensieTcs Ha COCTaBIISIONINE KOMITOHEHTBI TIPH
a) oKcTpakuuu ©0) abcopOruu  B)  amcopOumm  T) peKTudHuKanuu

3. M30uparenbHOE TOTJIOMICHHE Ta30B, NMApOB WM PACTBOPEHHBIX B JKUAKOCTSX BEINECTB
TBEP/IBIM TIOTJIOTUTEIIEM TIPOUCXOIUT TIPH
a) oKcTpakuuu ©0) abcopOruu  B)  amcopOumm  T) peKTuHuKanuu

4. Tlpu KaKoM U3 MEPEUUCICHHBIX HIKE IPOIECCOB MPOUCXOJHUT MEPEXO0/T BEIIECTBA U3 JKU /-
KoW (pa3el B TBEpAYIO?
a) Cymka 0) Kpucramummzanus — B) Okcrpakuuu  r)Pexktuduxanus

5. Ipouecc mepexona BemiecTBa (MM HECKOJIBKUX BEIIECTB) B HAIPABICHUU JOCTUKCHHS
paBHOBECHs B IIpejiesiaX OJHOM (a3bl HA3BIBAIOT
A) Maccootnaua 0) Maccomepenaua  B) JIBuxkyIas cuiia MAaCCOOOMEHHBIX MPOIIECCOB

6. Hanbonee mpoyHas Biiara, KOTopasi MOKET OBITh yJlalieHa IIPH MPOKAIMBaHUU
a) GUBHKO-XUMHUYECKast 0) MexaHuuYecKast B) XUMUYECKas I') OCMOTHYECKas

7. YpaBHEHHE Macconepenadn
a) M = KSACz 6) M =KSAyz  5) M =-DSACz r) M = /sayz

8. Macca BoAsiHbIX TapoB B | M° BIIQKHOTO BO3/lyXa — 3TO
a) OTHOCUTENIbHAS BIAXXHOCTh 0) BIAroco/iepkaHue B) aOCOMIOTHAS BIAKHOCTD

9. Hambonee mpouyHas Biara, KOTopasi MOKET OBITh yJlalieHa MPH MPOKAITUBAHUN
a) GU3HKO-XUMHUYECKas 0) MexaHu4YecKast B) XUMUYECKas T') OCMOTHYECKAst

10. KpuBast Cymiku — 3T0 3aBUCUMOCTb
a) BIQXXHOCTU MaTepuaia OT TeMIepaTypbl 0) BIAXKHOCTH MaTepHalia OT BpeMEHH!
B) CKOPOCTH CYIIIKH OT TEMIIEPATypbl  T') CKOPOCTH CYIIKH OT BPEMEHU
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Tecmul no meme «Mexanuueckue npoyeccol»

1. Kak MOXHO 0XapaKTepH30BaTh CHITYYeCTh MMBUICBUIHBIX MAaTEPHATIOB?
A) YnosnerBopurensHass 0) Becbma moxast  B) Xopormas

2. [lepeuncnure TpeOOBaHMA, IPEABIBISIEMbIE K MaTepHUaIaM, IMOABEPTaeMbIM IIPECCO-
BaHUIO:

A) Hexpynkuii MaTepual, npuiiaraemasi cuia AecTByeT Ha OOJIbIIYIO IIOBEPXHOCTh

b) Hexpynkwuii MaTepua, npuiiaraemasi cujia JeMcTByeT Ha MaJeHbKYIO IOBEPXHOCTh

B) Xpynkwuii MaTepuait, npuiiaraemasi cuia JecTByeT Ha OOJIbIIYIO TIOBEPXHOCTD

3. Kakoii crioco6 103upoBaHus sBISETCS 00I€e TOUHBIM?
A) O6bemubiii  0) Becooit 1) TouHOCTh 000MX CITOCOOOB OJMHAKOBA

4. Tlpu KpynmHOM, CpeTHEM U MEJIKOM APOOJICHHH paboTa, 3aTpauyuBaeMasi Ha H3MeIbUCHUE
a) dz>An  6) da<An  B) dx=An 1A= 41 +Aq

5. [TomycymMmma pa3mepoB BEpXHEro U HIKHETO CUT — ATO
a) CpeIHUN XapaKTEpHBINA pa3Mep O) CTENEHb U3MENIbUEHUS  B) KPYIHOCTH

6. JIBrokyIias cuiaa MeXaHUYIEeCKHUX IPOIECCOB - 3TO
a) TpaJueHT HANpPSOHKEHU  0) rpaJlueHT MIIOTHOCTEH  B) MPaJUeHT KOHLEHTPALUN

7. OueHo4YHbIe CPeACTBA /sl IPOBeJAeHUs IPOMEKYTOUYHOM aTTecTALNU

[TpomesxyTouHas aTTecTalsl UMEET LeNbI0 ONPEETUTh CTENEHb TOCTHKEHUS 3aria-
HUPOBAHHBIX PE3yJbTaTOB OOY4YEHMs MO Ka)XJ0H TUCHUILIMHE (MOIYJII0) 32 OIpPEIEICHHbIN
nepuoJi 00y4eHusl.

a) Ilnmanupyembie pe3yJbTaThl 00y4eHUs] 1 OLICHOYHbIE CPEACTBA JJIs NPOBe/e-
HHSA IIPOMEKYTOYHOM aTTecTaluu:

Crpyk-
TYPHBIA
JIIEMEHT

KOMIIE-
TEHLIUH
[1K-2
CIIOCOOHOCTBIO BJI/IETh IPOrPECCUBHBIMU METO/IaMU 110J100pa U SKCILTyaTalluy TEXHOJIOT U-
4eCKOTo 000pyA0BaHMsI TP TPOU3BOICTBE MPOIYKTOB MUTAHUS U3 PACTUTEILHOTO ChIPhsI

3HATH - OCHOBHBIE ITOHSITHS Ilepeueny meopemuueckux 60npocos:

|1 onIpesieNIeH s Ipo- 2. Tlpoueccol TumnoBbie u crerupuueckue. Kiaccudukanus nsydae-
MBIX TIPOIIECCOB H AMapaToB.

3. JIBwkyimas cuia ¥ CKOPOCThH MPOIECCOB bagaHChl Macchl U dHEP-
run.

BOIACTB; 4. AHaTUTHYCCKHIA, DKCIEPUMEHTAIBHBIH U CHHTCTHYCCKHIA METO/BI
- OCHOBHBIC 3aKOHO-U3y4Y€HUS IIPOLCCCOB.

MEpHOCTH HpOTeKaHI/Iﬂs- Teopus momgobus u Teopus pa3MepHoche1‘/'1, UX IPUMEHEHHUE IS BBI-
[paXKeHHsT KHHETHYECKUX 3aKOHOMEPHOCTEN.

6. MeTo/ibl ¥ 331a4K HHXEHEPHOTO pacyera MPOIECCOB U alnaparoB.
7. Tlporeccel Tunossie u cnenudpuueckue. Kinaccudukanms usydae-
TEII0- ¥ Maccoo0-jupix MIPOLIECCOB U aIlaparos.

MEHHBIX NMPOLECCOB; [8. Ilpomeccel m3menbuyenus TBepAbIX Tenl. CHocoObl M3MENbUEHHMS.

IInanupyemsle pe-

O1IeHOYHEBIE CPENCTBA
3yJbTaThl O0yUeHUs i pel

LICCCOB U allIiapaToB
[TUIIICBBIX ITPOU3-

IMCXAHUYCCKUX, THI-
[POMEXAHUYCCKUX 41
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Crpyk-
TYpPHBIN
DIIEMEHT

KOoMIIe-
TEHIUN

IInanupyemsle pe-
3yJIbTaThl 00Y4YEHUs

OneHouHble CpeacTBa

- MCTOABI paCcucTOB
[IPOLICCCOB M allapa-
[TOB

Knaccudukanus crnoco6oB u3MenbueHHs TBEpAbIX Ted. CTeneHb H3-
MeITbUeHHUS.

9. OcHOBBI TeopuH AedopMalMu U pa3pylleHus Tell. 3aTpaThl SHEp-
MM Ha W3MEJNbUYEHUE. YCTPOWCTBO M IPHUHLMUI AECUCTBUS allapaToB
Tar0 M3MEIbYCHNUS pacKaIbIBAHUEM, HCTHPAHUEM, yIapOM, PE3aHUEM.
10. Ilpomeccsl 06paboTkn MaTepuayioB AaBieHneM. [Ipomeccs Gpopmo-|
BaHWS, SKCTPY3UH, OPUKETUPOBAHMA. Y CTPONUCTBO M IPUHITHIT JCHCTBUS
[IPECCOB M 3KCTPYAEPOB.

11. Ilpomeccsl coptupoBanus. KinaccupukaioHHbIe TPU3HAKA COPTH-|
[POBaHMS TEJ U 3EPHHUCTHIX Macc. XapaKTepHCTHKa CIIOCOO0B COPTHPO-|
BaHMs. Y CTPONCTBO M NPUHIMI JCUCTBUS OCHOBHBIX THIIOB allapaToB
11 COpTHPOBaHUSI.

12. I'mppocratnka. OCHOBHOE ypaBHEHHE T'MAPOCTATHKH. [IpakTnde-
CKOE MCII0JIb30BaHUE OCHOBHOTO YPAaBHEHHS TMIPOCTATHKH.

13. T'mpponmHamuka. YpaBHeHHEe bBepHymmMm I MOTOKa peabHOU
PKHIKOCTH.

14. Pexxnmbl IBIKeHHS KUAKOCTH. IloTepn Hamopa Ha MECTHBIX CO-
MpoTHBIICHUSAX. KputepnansHble ypaBHEHHS IBIKCHHS BSI3KON JKHIKO-
CTH.

15. Hacocsl. Kimaccupukanus HacocoB. OCHOBHBIE MapaMeTpbl HACO-
COB.

16. Ilpomeccsl ocaxneHus. OOpa3oBaHue U paszneneHue (as mucmepc-
HbIX cucTteM. OTHOCHTENBHAsE CKOPOCTh JBHIXKEHUSI TBEPIBIX, JKHIKUX
MK 1a3000pa3HbIX YAaCTHIl B BSI3KUX CPEAax IO JIEHCTBHEM MacCOBBIX
CHIL.

17. Ipouecchl ¢unbTpoBanus. Knaccudpukanus criocoOOB 1 peKHMMOB
(UITBTPOBaHUSA, YCTPOWCTBO (GMIBTPOB U (PHUIBTPYIOUINX LEHTPUQYT.
(OCHOBBI TeOpUH (HHIIBTPOBAHMS.

18. Ilpomecchl mepeMemmMBaHMS >KUAKHX, IUIACTHYECKHUX, 3E€PHHCTBIX
Macc M IOPOUIKOOOPAa3HBIX MaTepHaIOB. MeXaHW4YeCcKOoe M ITHEeBMaTH-
Heckoe nepeMerinBanne. CriocoObl IepeMeIBaHus. 3aTpaTbl SHEPTUH.
Y cTpOHCTBO MELIAIOK U CMECHUTENIEH.

19. OOIue MoJOKESHUST TCOPHH U pacueTa TeINI00OMEHHBIX TPOIIECCOB|
1 anmaparoB. Kinaccugukarms TemIo0OMEHHBIX MPOIECCOB U alapa-
ToB. THIIBI TPUMEHSEMBIX TEIUIO- M XJIaJOHOCHTEIEH.

20. Ilporiecchl HarpeBaHus W OXJaKACHUSA. Termio0OMeHHUKU. THIIBI
Ter1000MeHHUKOB. OCHOBHBIE TIOJIOKEHHUS pacyera TerjI000MEHHHUKOB.
21. Tlponeccs! BbimapuBaHus. BeimapHble anmaparsl. OCHOBHBIE TT0JIO-
PKEHUsI pacueTa BBINApHBIX alllapaToB ¥ MHOTOKOPITYCHBIX BBIITApHBIX
yCTaHOBOK.

22. OcHOBBI Maccorepenaud. MarepuanpHble 0aJaHCHI MacCOOOMEH-
HBIX TIporieccoB. OCHOBHOE YpaBHEHHE MacCONepeiadn.

23. MonekymsapHas nuddysus. 3akon Ouka. KoHBEeKTHBHEIH TTEpeHOC.
3aKOH MaccoOTaauH.

24. KpurepuaibHble ypaBHEHHs 101001 MACCOOOMEHHBIX MPOLIECCOB.
CBs3p MEX Ty KO3 PHUIIMEeHTOM Macconepenadu u Ko3hduimeaTom
Maccootaaun. OCHOBHBIE TIOJOXKEHHUS pacdyeTa MacCOOOMEHHBIX Tpo-
[IECCOB U aIIapaToB.

25. TlIporecchl SKCTPaKIMK U paclpeielieHne KOMIOHEHTOB B TBEP/IbIX
MaTepranax. OU3NKO-XUMHYECKHE OCHOBBI, CTaTHKA, KMHETHKA, MaTe-
[pHaIbHBIN OanaHc.

26. CaoiictBa BiakHoro Bosnyxa. Jlmarpamma Pamsuna. Crioco0bl
y1aneHus Baru U3 Marepuana.

27. ®DopMbl CBsI3U BiIaru ¢ MarepuanoM. CTaTuka ¥ KHHETHKA CYIIKH.
28. KonBektuBHas cymka. PacueT mpoueccoB KOHBEKTHBHOM CYIIKH.
OcHOBHBIE THITBI CynTHiIoK. CyOarMarius.

29. Copb6umonnsie mpornecchl. I[Iporecchl abcopOimm:  pusnyeckue
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OCHOBBI, MaTepHalbHbIi Oananc. Tursl abcopOepos.

30. IIponeccol ancopOrmu. du3nko-XxUMHYECKHE OCHOBBI IpOIEcca.
Turnbr ancopOeHTOB. Y CTPOICTBO a1copOepoB.

31. IIpomeccs! kpuctammmsanuy. KMHETHKa M yCIIOBHS KPUCTAIIH3a-
M. METOABI KPUCTAJUTU3AIH. MaTepHalbHBI U TEIUIOBOH OallaHCHI
KpUCTaIu3aluu. Y CTpOHCTBO KPUCTANIN3aTOPOB.

32. OOpartHsbIif ocMoc 1 yrnbTpadunbTpanus. TeopeTHueckne OCHOBEHI.
Y cTpoticTBO MEMOpaHHBIX anmapaTos.

'YMeTn

- BBIIOJHATh MHXKeE-
HEpPHBIE pacyeThl MPO-
[[ECCOB U aIllaparoB;

- pacCUUTHIBATh pe-
PKUMBI TEXHOJIOTHYe-
CKHX ITPOLIECCOB;

- OLICHUBATh MPAKTHU-
YECKYIO 3HAUMMOCTD
[10JIy4EHHBIX PE3YJIb-
TaToB;

- IPOTHO3UPOBAThH
BO3MOKHOCTB ITPOTE-
KaHMs [TPOLIECCOB B
[Pa3JIMYHBIX araparax

IIpumepovt npaKmuuecKux 3a0anuil’

1. OmpenennTh peXxuM IBHXKEHHS )KUAKOCTH B MEKTPYOHOM IPOCTpaH-
CTBE TEINIOOOMEHHHKA THIIA «TpyOa B TpyOe», eciii BHYTPEHHSIS TpyOa
TerI000MEHHUKA UMEeT pa3Mepsl 25x2 MM, HapyxkHasd 51x2,5 mm, Mac-
cosblii pacxos Boabl G = 4000 kr/4, p = 1000 kr/m3, p=1-103IMa-c.

2. Hacoc mepeKkaulBaeT *KUIKOCTh IIOTHOCTEIO 960 kr/M° u3 pesepBya-
pa ¢ aTMOC(EepHBIM JaBJICHUEM B amapar, JaBjIeHHE B KOTOPOM CO-
ctasisieT 3,7 MIla. Beicota moxgsema 16 M. Ob1iee conpoTUBICHUE
BcachIBalOLIE U HarHeTaroleH TuHui 65,6 M. OnpeaenuTs NOIHBIN
Harop, pa3BUBACMbIH HACOCOM.

3. [To ropu3oHTaNEHOMY TPYOOIIpOBOIY MTHHOHM 150 M HE0OX0AUMO
nonasath 10 M%/4 sxuakocty. JJonyckaemas noreps Hamopa 10 M.
Omnpenenuts TpeOyeMbIil THaMETp TPyOOIPOBOIa, IpUHIMAas K03 du-
ueHT TpeHust A =0,03.

4. OnpeaenuTs pexUM TeUSHHUs BOABI B KOJIBIIEBOM ITPOCTPAHCTBE TETI-
nooOMeHHuKa THIa «Tpyda B TpyOe». Hapysxuas Tpyda 96x3,5 MM,
BHYTpeHHss Tpy6a 57x3 MM, pacxoj Bkl 3,6 M%/4, TeMmepaTypa BOJIbI
20°C.

5. OmpeaenuTh COMPOTUBIICHHE Ocalka U QUIIBTPYIONIEH eperopoiKy,
ECIIM [PH TIPOXO3K/IEHUHU Yepe3 PUIbTp 2 M° QUIbTpara Ha QUILTPYIO-
eit neperoposke otnoxunock 0,001 Mm% ocanka. KoHcTaHTBI GUIBLTPO-
Banus: C = 1,40-10° m3/M? u K = 5,56-107 m%/c npu AP = 0,2 MITa (un =
2-10° Ia-c).

6. OrpeaennTh oAb MOBEPXHOCTH (PHUIBTPOBAHUS, €CIIM TpeOyeTcs
OT(GUILTPOBATH 6 T BUHOMAaTepuasoB 3a 3 yaca. [Ipu maboparopaom
(DUIbTPOBAHNY TaKHUX K€ BHHOMATEPUalOB KOHCTAHTHI (PMIIBTPOBAHMUS,
oTHecenHble K 1 M? muomanu GpuisTtpa, coctapunu: C = 1,40-103 m3/m?%;
K = 20-10* M%/u. TInotHoCcTh BUHOMaTepuaios p = 1080 kr/m°.

7. OnpenenuTs Mo quarpamMmmMe Pam3uHa SHTAIBINIO U BIAroCoaepiKa-
Hie Bo3ayxa npu 70°C u oTHOcHTeNbHOU BiaskHOCTH 0,5.

8. Boznyx ¢ remnepatypoii 21°C 1 OTHOCHUTENbHOM BilaxkHOCTBIO 0,7
HarpeBaeTcs B kanopudepe no 80°C. Haiftu 3HTaNBINIO U BIAroco-
eprkaHne BO3yXa Ha BBIXOJIE U3 Kasopudepa.

9. OrpenennTh pexuM TeUEeHHsI BOJbI B KOJIBIIEBOM NPOCTPAHCTBE TETI-
mooOMeHHMKa THIIA «TpyOa B TpyOe». HapyskHas TpyOa 86X2,5 MM,
BHYTpeHHss Tpy6a 55X2 MM, pacxo Bofibl 3,8 M%/u, TemnepaTypa BOJbI
20°C.

10. ITo ropuzoHTamBEHOMY TPYyOOTIpPOBOAY AMMHON 150 M HEOOX0IUMO
nonasates 10 M%/4 xxunkoctu. Jomyckaemas noteps Haropa 10 M.
Omnpenenuts TpebyeMbIil TUaMeTp TpyOOIpoBOIa, IpUHIMAas K03 du-
meHT Tpenus A =0,03.

11. Bo3nyx ¢ temneparypoii 21°C u oTHOCUTENBHO BiIakHOCTEIO 0,7
HarpeBaeTcs B Kasopudepe 1o 80°C. Haiftu HTaNbINIO U BIAroco-
eprkaHne BO31yXa Ha BBIXOJIE U3 Kasopudepa.

12. Onpenenuts no guarpaMMe PaM3uHa 3HTaNBIUIO U BIarocoaepka-
Hue Bozayxa npu 70°C u oTHOCHTENbHOM BraskHOCTH 0,5.

Brnagets

- TEpPMUHOJIOTUEN,
ONpPEEICHUSIMHU U I10-

IIpumepovt npaKkmuyecKux 3a0anuil U3 npogheccuonanbHoll 0esamens-
Hocmu:
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ITO’KCHUSMU HU3yYae-
MOW TUCITUILINHEL,

- HABBIKAMU TTpUMe-
HEHHUSI OCHOBHBIX 3a-
KOHOB IPOTEKAHUS
[TPOIIECCOB B Mpodec-
CHOHAJILHOM JIesITElIb-
HOCTH;

- crrocobamu mo1oopa
arapaToB IS TEX-
HOJIOTHYECKOTO TPO-
Lecca;

1. ITomoOpath Hacoc (110 Harmopy ¥ MOLIHOCTH) JUIs epekadnBanus 40
M3/4 pacTBOpa xJiopu/ia HaTpus npu TeMiepatype 20 °C U3 OTKpHITON
E€MKOCTH B amiapar, padoTalomuii moj n30sITouHbM nasinerneM 0, 1
MI1a. ['eomeTpudeckas BEICOTa MmoabpeMa pacTBopa 15 m. lnmaa TpyOo-
[poBoa Ha TMHUY HarHeTaHus 40 M, Ha THHUM BcackiBaHus 17 M. Ha
ITMHUY HarHETaHWsI UMEIOTCA 1Ba 0TBOoAA oA yriom 110°, mects oTBO-
noB oA yriom 90°, a Takke Tpyu HOpMalbHBIX BeHTU 1. Ha BcachiBato-
[IIeM ydacTKe TPyOOIpOBOa yCTAaHOBICHO TPU NMPSIMOTOYHBIX BEHTHIIS,
geTbIpe 0TBoA 1Mo yriioMm 90° (B 00omX cirydasx OTHOLICHHE Pajiyca
moBopoTa K AuameTpy TpyOs! paBHO 4). [IpoBepHuTh BO3MOXXHOCTbH yCTa-
HOBKH Hacoca Ha BeICOTe 4 M HaJl ypPOBHEM PacTBOpPa B EMKOCTH.

2. PaccunTath TpeOyeMyro MOBEpXHOCTh OapabaHHOTO BakyyM-(HIbTpa
C Hapy>KHOH (GUIBTPYIOLIEH MOBEPXHOCTHIO HA TPOU3BOAUTEIBHOCTD 10
(unbTpary 5 M3/4. Ilono6parh cTaHAAPTHBINA (PUILTP M OIPEAETHTH
HE00X0IUMOE YHCIIO (PHUIBTPOB.

VcxoqHbIe JaHHBIE AT pacdeTa:

1) mepenan naBneHus npu GUIBTPOBAHUH U IPOMBIBKE Ocajka 6,8
10T1a;

2) Temmeparypa ¢unsrpoBanus 20 °C;

3) BbICOTa CJI0s OcaKa Ha QUIIbTpe 7 MM;

4) BnaxxHOCTh ocaaka 39 % (macc.);

5) yeapHOE MaccoBoe CONpoTuBiaeHue ocanka 2,72 1010 m/kr;

6) conpoTuBIeHre GpUILTPOBaNLHOM neperopoaku 40,0-10%m™;

7) 10THOCTE TBepAOi (asbl 2460 kr/m3;

8) MaccoBas KOHIICHTpAIHsI TBEpI0H (ha3wl B cycnensun 16 % (macce.).
PKunkas dasa cycrniensnn— Bona;

9) yaenbHBII pacxox BOAbBI IPU MPOMBIBKE (KOTOpast HPOBOIUTCS TPH
remnepatype 50°C) 1,010 m¥/kr;

10) mpoOoIKUTENEHOCTS OKOHYATENFHON CYIIKH ocajka He MeHee 20 c.
[To cripaBOYHBIM JaHHBIM OTIPECIUThH HEJOCTAIOMIHE I paciyeTa Be-
ITMYUHBL: BA3KOCTh BoAbl ipu 20 °C u remneparype npoMbiBkU B [1a-c.

3. Paccunrats OapabaHHYIO CYIIMIKY HENIPEPBIBHOTO AeicTBus. [laH-
HBIE IS pacyeTa: IPOU3BOJUTEIBHOCTD CYIIMIIKH 110 BBICYIICHHOMY
MaTepraity 2150 Kkr/4; HayanbpHas BIAXHOCTh MaTepuaina 28 %; KkoHeu-
Hast BJIaKHOCTh MaTepuana 7,0 %; TeMieparypa BIaXHOTO MaTepHuana
10 °C ; nnotHoCTh MaTepuana 980 kr/m®; yneabHas TEII0EMKOCTh Ma-
repuana 1220 JIx/kr-K; cpenauit mnamerp dactuil Matepuana 1-15 mm;
TOIIMBO — MPUPOJIHBINA Ta3; TeMIepaTypa ra3oB Ha BxoJie B OapabaH
375 °C; Ha BRIXOZE U3 Oapabana 105 °C; moTepu Teria B OKPY KAy O
cpeny 4 %; mapaMmeTpsl cBexero Bo3ayxa: Temmneparypa 12 °C, otHocu-
TesIbHas BIXXHOCTD 72 %, NaBJIeHHE B CYLIMIIKE — aTMOC(epHoe.
Cocras npupoanoro raza (06.): 92,0 CHs, 0,5 CoHe ; 4,0 H2 5 2,0 N2

1,5 CO.

OIIK-1

CITOCOOHOCTBIO OCYIIECTBIIATH MMOUCK, XpaHEeHne, 00paboTKy U aHaIM3 WH(OPMAITUU U3 pa3-
JUYHBIX UCTOYHUKOB U 0a3 NaHHBIX, MPEACTABIATh ¢ B TpeOyeMoM ¢dopMaTe C UCIONIb30-
BAaHUECM I/IH(bOpMaIII/IOHHI)IX, KOMITIBIOTEPHBIX U CCTCBBIX TEXHOJIOTUH

3HATH

- [I0CJIeI0BATEIbHOCTD
I[IOMCKAa NCTOYHUKOB
H(bOpMAaIIUU O CO-
BPECMCHHBIX ITPOLEC-
cax W anmapaTax IH-

Hepeuenv meopemuueckux 6onpocog:
1. ITonck UCTOYHMKOB MH(OPMAIINH TI0 TIPOLIECCaM U alnmapaTaMm IHIIe-
BBIX TIPOM3BO/ICTB
2. ®opmel medatHOU MHpOpMaIun (MOHOTpadrH, KHATH, )KYPHAJIBL,
CIIPaBOYHHKH, TIEPUOJINKA)
3. Anamus pecypcos Internet

4. Ananu3 MHGOPMAIIMOHHOTO MaTepuaa
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Crpyk-

TypPHBII
IInanupyemsle pe-
JJIEMEHT OrueHouHBIE CpEACTBa
3yJIbTaThl 00Y4YEHUs
KOMIIe-
TCHIIMHU

[IICBBIX MPOM3BOCTB; [0- ConepxaHne KOHCIEKTa 0TOOpaHHOW HHPOPMALTUU

VMeThb - IPUMECHSITH PE3yJib- IIpumepovt npaKmuyecKux 3a0aHuil
rAThI AHAIH3A I/IH(I)Op- [IpoBecTr aHamM3 HHOOPMAITMOHHBIX UCTOYHUKOB M COCTABUTH KOH-

CIICKT OCHOBHOI'O 060pyZ[OBaHI/IH, MPUMCHACMOT'O IPpU MPOU3BOJACTBC
MAallMOHHBIX KCTOYHH- .
ITAIIEBBIX ITPOAYKTOB!

KOB B mipodeccuo- | HacoCH:
HaJbHOM JESTENIbHO- | GUIBTpSL;
CTH - HEHTPUQYTH;
L npoBoauTH 06pa-' TEIUIOOOMEHHUKHU;
5 - CYIIWIKHY;
OTKYy W aHalli3 WHY oy mye u TEpPKU;
(bOPMaHHI’I - BBINIAPHBIC anmapaThl
Bragets |- cmocobamu co- [IpakTHYeckue 3aaHusA
BEPIICHCTBOBAHUA C IIOMOIIBIO METO/1a MATEMATHIECKOTO MOJICITUPOBAHUS B COYCTAHUH C

HpO(beCCI/IOHaHLHLIX KOMHLIOTCUPHBIMI/I TEXHOJIOTHUSAMH C TIOMOIIBIO TU(PepeHITHATHHBIX
[ypaBHEHMI OMMCATh CIIENYIOIINE IPOLIECCHI:

- IBHKCHUE BS3KOM KUIKOCTH,

- pa3eIeHHe HEOJHOPOHBIX CUCTEM;

3HAHUU U YMEHHI ITy-
T€M MCIIOJIb30BaHUs

BO3MOYKHOCTEW MH- - IEpEMENINBAHNE KUIKUX CPEL;
(I)OpMaL[I/IOHHOfI Cp€- | KOHBEKTHBHBIH TEILIOOOMEH;
ITBI. - KOHBEKTHUBHOW AU Py3nu.

0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, I0KA3aTeJM U KPUTEPHUH OlLie-
HMBaHUS:

[TpomexyTouHas arrectanus nmo aucuuiuinHe «lIpolieccel W ammapaThl MUMIEBBIX MPOU3-
BOJICTB» BKJIIOUAET TEOPETHUECKHUE BOIIPOCHI, MO3BOJISAIOLIME OLEHUTh YPOBEHb YCBOCHHS
00yyaromyMUCs 3HaHUH, U IPaKTUYECKHUE 3a/1aHusl, BIBISIOIINE CTENIEHb CPOPMUPOBAHHO-
CTH YMEHUH U BIIQJICHUH, MpoBoaUTCS B (popme 3K3aMeHaDK3aMEeH 0 JaHHOW JUCLMILINHE
IPOBOJUTCS B YCTHOHM (hopMe O SK3aMEHAIIMOHHBIM OMJIeTaM, KaX/Ibli U3 KOTOPBIX BKIIIOYa-
€T 2 TEOPETHUUECKUX BOIPOCA U OJTHO MPAKTUYECKOE 3aJIaHUE.

IToxa3aTenn U KPUTEPUH OLCHNBAHUSA JK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 0aymioB) — OOy4arouiuiicsi 1€MOHCTPUPYET BBICOKHI YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMaTHYECKOEe M TIIyOOKOe 3HaHHE
y4eOHOro Marepuaia, CBOOOIHO BBIMOJIHAET NPAKTHUECKHUE 3aJaHUsl, CBOOOJHO ONEPUPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSAET UX B CUTYalUsIX TIOBBILIEHHOMN CII0)KHOCTH.

— Ha OILICHKY «X0pouo» (4 6anna) — o0yqaromnuiicss IeMOHCTPUPYET CPEAHUN ypOBEHb chop-
MHUPOBAaHHOCTH KOMIIETEHLIUI: OCHOBHBIE 3HaHMS, YMEHHUS OCBOEHBI, HO JOIYCKAlOTCs HE3HA-
YUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYAHECHUS NPU aHAIUTUYECKUX OIEpalUsX, [IepeHoce
3HAaHUW U YMEHUI Ha HOBBIE, HECTAaH/IAPTHBIE CUTYaLUH.

— HAa OLIEHKY «yJA0BJIETBOPUTEIbHO» (3 0auia) — 00y4arouuiicss AeMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHPOBAHHOCTH KOMIIETEHLMI: B XO/€ KOHTPOJBbHBIX MEPOIPHUITUIN JOMyCKa-
I0TCS OMIMOKHM, MPOSIBIETCS OTCYTCTBHE OTIENbHBIX 3HAHUM, YMEHUH, HaBBIKOB, 00yyaro-
LIUICS UCTIBITBIBAET 3HAUNTENbHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSAMU
IIPU UX MEPEHOCE Ha HOBbIE CUTYAIIHH.

— Ha OIICHKY «Hey/0BJIeTBOPHUTEIbHO» (2 Oanna) — oOydarouuiics JeMOHCTPUPYET 3HAHUS
He Oomnee 20% TEOpEeTHYECKOTO MaTepHalia, JOMYCKAeT CYIIECTBEHHBIE OITHOKU, HE MOXKET
MI0KAa3aTh MHTEJUIEKTYaJbHbIE HABBIKU PELIECHUS MPOCTHIX 3a1a4.

— Ha OIICHKY «HEeY/OBJIETBOPUTENbHO» (1 Oamt) — o0ydarommiicss He MOXKET MOKa3aTh 3Ha-
HUSl Ha YpPOBHE BOCIPOM3BENIEHUS U OOBSICHEHUS HH(OpMAlUM, HE MOXKET MO0Ka3aTb MHTEJ-
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JICKTYaJIbHBIC HABBIKU PCIICHUA IMPOCTHIX 3a7a4.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIIMILTHHBI

a) OcHoBHasiIUTEpaTypa:

1. IMporecchl U amnmaparthl MUIIEBOW TEXHOJOTWH MPOM3BOACTB: yueOHOe mocobue /
C.A. bpenuxun, A.C. bpeauxun, B.I'. XKykos, }0.B. KocMonempsiHckull ; mox peaaxkuuen
C.A. bpenuxuna. — Cankrt-IlerepOypr : Jlans, 2014. — 544 c.: win., Tabn. — ISBN 978-5-
8114-1635-6. — TekcT: 3aeKTpoHHBIH // DeKTpoHHO-OnOIMoTeuHas cucteMa «Jlanby: [caiT].
URL.: https://e.lanbook.com/reader/book/50164/#1 (nata oopamenus: 25.09.2020)

2. Bobnukosa, T.B. IIponecchl u anmapaTsl THILEBBIX MPOU3BOJCTB: Y4eOHOE MOCO-
oue / T.B. Boomukosa, C.H. IllneikoB, A.B. IlepmsikoB. — CraBpomons: ATPYC CraBporioiib-
CKOTO roc. arpapsoro yH-ta, 2013. — 212 c. — (Bricmiee oOpa3oBanue: bakamaBpuar).- URL:
http://znanium.com/bookread2.php?book=514571 (nata obpamenus: 25.09.2020)

0) JlonmoiHuTeIbHAS JIATEpaTypa:

1. Anekcees, ['.B. BuptyanbHnsiii 1a0opatopHblii mpakTHKyM 1o Kypey «lIporeccst u
anmnapaThl MHUIIEBBIX MTPOM3BOACTBY MPOU3BOACTB: yueOHoe mocobue / I'.B. Anekcees, U.1.
bpunenko, H.U. Jlykun. — Canxkr-IlerepOypr : Jlans, 2011. — 144 c. : un., tabn. - ISBN
978-5-8114-1135-1. - Tekct: aneKTpOHHBIH // DNeKTpoHHO-OMOIMOTe Has cuctema «JIaHby:
[caiiT].- URL.: https://e.lanbook.com/reader/book/4121/#1 (mnata obpamenus: 25.09.2020). —
Pexxum noctyna: i aBTopu3. 10JIb30BaTENCH.

2. Xyxos, B. U. IIponeccer n anmaparsl numieBbix npou3Boacts / B. 1. XKykos. - Ho-
Bocubmupck : HI'TY, 2013. - 188 c. - ISBN 978-5-7782-2403-2. - Tekcr : 31IEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/546590 (mara oopamenus: 08.09.2020). — Pesxum
JOCTyTa: 10 MOJIUCKE.

3. Komsna, JI. I'. IIpoueccer u anmapartsl : nabopatopHsiid npaktukym / JI. I'. Konsna, E.
B. Tapaciok ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anektpon. ont. auck (CD-ROM). -
3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1
134678/2936.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

4. ITumeBast NPOMBILIUIEHHOCTh: HAYYHO-TIPOM3BOACTBEHHBIH XypHail.- ISSN 0235-
2486

5. UszBectus By3oB. IlumeBas texnomoruss .- ISSN 0579-3009. — URL:
https://e.lanbook.com/journal/2272?category=4738 (nara obpamenus: 25.09.2020). - Tekct:
JJIEKTPOHHBIN.

6. Foods  and Raw  Materials. - ISSN:  2308-4057—  URL:

https://e.lanbook.com/journal/2942#journal_name (mara obpamenus: 25.09.2020). — Tekcr:
AJIEKTPOHHBIN.

7. Bectauk HOxHO-Ypanbckoro rocynapcrseHHoro ynusepcurera. Cepust: Ilumessie u
OMOTEXHOJIOTHUH - ISSN 2310-2748. - URL:
https://e.lanbook.com/journal/2553?category=4738 (xara obpamenwus: 25.09.2020). — Tekct:
3JIEKTPOHHBIMN.

B) Metoanyeckue yKasaHHs:
1. Bapeimaukosa, H. U. Tlporeccs! n annapathl NUIIEBBIX MPOU3BOACTB | JIabopaTop-
Hblil npaktukym / H. . Bapeimaukosa, JI. I'. Komsga ; MI'TY. - Marauroropek : MI'TY,
2016. - 1 osaekrtpon. onrt. guck (CD-ROM). - 3arm. ¢ Turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/1
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https://e.lanbook.com/reader/book/50164/#1
http://znanium.com/bookread2.php?book=514571
https://e.lanbook.com/reader/book/4121/#1
https://znanium.com/catalog/product/546590
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1134678/2936.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1134678/2936.pdf&view=true
https://e.lanbook.com/journal/2272?category=4738
https://e.lanbook.com/journal/2942#journal_name
https://e.lanbook.com/journal/2553?category=4738
https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/1134692/2937.pdf&view=true

134692/2937.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBenenus goctynHsl Takke Ha CD-ROM.

2. Konsima, JI.I'. Ilpomecchl u anmapathbl MUIIEBBIX MTPOU3BOACTB: MeTouyecKue yKka-
3aHMs K 1ab0paTopHBIM paboTtaM 1o aucuuruiuHe «lIporeccsl u anmapaTsl TUIIEBBIX TPOU3-
BOJICTB» I cTyAeHTOB criennansaocta 260501, / JI.T'. Konsaga, E.B. Tapactok; Maruauro-
ropckuit roc. rexunueckuii yH-t uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. K. Ho-
coBa, 2011. — 30 c. — TekcT : HEMOCPEACTBEHHBI.

r) IlporpamMHoe o0ecnieyeHne U MHTEPHET-PECYPChI:

Haumenosanue 10 No noroBopa CpOK A€HCTBUS JTUICH3UU
MS Windows 7 J1-1227 o1 8.10.2018 1. 11.10.2021 r.
MS Office 2007 Ne 135 ot 17.09.2007 1. 0eccpouHo
FAR Manager CB00OTHO pacpoCTpaHsIeMOe OeccpouHo
ABBYYpELg?EE%?;Lr]{l'O Cor- J1-1218-12 ot 02.08.2012 r. 0eccpovHO
7Zip CB000IHO pacnpocTpaHsieMoe 0eCCpOYHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JaHHbIX U HH(])OpMaIII/IOHHbIe CIIPpaBOYHBLIC CUCTEMBI

DNEeKTPOHHBIA (OHJ MPAaBOBOW M HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIUU. — Pexum
nocryna: http://docs.cntd.ru/., ceoboaHBIi qOCTYII.

OOpa3oBarenbHbli  mopran  aias  oOydawoomuxcs. —  Pexum — gocryna:
http://newlms.magtu.ru., cBo00aHBII JOCTYII.

OnekrpoHHas 0a3a nepuoguuecknx m3nanuii East View Information Services, OOO
«MBUC». — Pexxum noctyna: https://dlib.eastview.com/, cBoOoaHBIIi AOCTYII.

HaunonaneHas wuHpOpMalMOHHO-aHATUTHYECKass cucreMa — Poccuiickuii HHIEKC
HayuHoro nutupoBanus (PUHLI). — Pexxum moctyna: URL: https://elibrary.ru/project_risc.asp
, CBOOOJTHBIN JTOCTYTI.

HNudopmannonHas cuctema - EquHoe okHO f10ocTyna K MH(OPMAIMOHHBIM pecypcam. —
Pexxwum noctyma: URL: http://window.edu.ru/ , cBoOOIHBIH TOCTYTI.

[TouckoBas cucrema Axanemus Google (Google Scholar). — Pexum goctyna: URL:
https://scholar.google.ru/ , ceoGoaHBIIH TOCTYII.

Poccuiickas T'ocymapctBenHas OubOnuoteka. Karamorm. — Pexum mocryma: URL:
https://www.rsl.ru/ru/4readers/catalogues/ , cBOOOAHBIN TOCTYII.

OnektpoHHble pecypcsl oubnuorekn MI'TY um. .. HocoBa. — Pexxum noctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , ceobomHbII qOCTYI.

VYHuusepcuterckas uHpopmaunonHas cucreMa POCCHUS. — Pexum nocryma: URL:
https://uisrussia.msu.ru , CBOOOHBII JOCTYII.

9 MaTtepuajibHO-TeXHUYECKOE 00ecTiedeHre I CIUTIMHBI

MaTepHaHBHO-TeXHquCKOG obOecrneyeHne JUCITUITIIIMHBI BKIIIOYACT:

Tun v Ha3BaHUE ayIMTOPUH OcHanienue ay IuTOpuu
VY4eOHble ayAUTOPUH [T IpOoBe- | MynbTUMEIUIHBIE CPEICTBA XPAHEHUS, IEpeaau 1
JICHUS] 3aHATHI JIEKIIMOHHOTO TU- | IIpeJCTaBJIeHUs yueOHoH nHhopMaluu
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Tun u Ha3BaHUE ayIUTOPUH

OcHaleHue ayJuTopun

I1a

Y4eOHble ayAUTOPUH IS IPOBE-
JICHUS IPAKTUYECKUX 3aHATHH,
JUISl TPYTIIOBBIX U UHIUBUY AJIb-
HBIX KOHCYJIbTAllUH, TEKYILErO
KOHTPOJIS U IPOMEKYTOYHOU aT-
TECTaLUH

Jlocka, MyJIbTUME IMIHBIN TPOEKTOP, IKPaH.

[Tomemenus 11t CaMOCTOATEIb-
HOI pabOThI 00YUAIOIINXCS

[Tepconanbubie kommbioTepsl ¢ makerom MS Office,
BBIXOZIOM B MHTEpHET M C JOCTYIIOM B DJICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTE-
Ta

[Tomerienust 1y1st XpaHeHHs U
PO UITAKTHIECKOTO 00CITyKIBa-
HUS Y4eOHOT0 000pYJ0BaHUS

Cremmaxu Juisi XpaHeHUs] y9eOHO-HATJISTHBIX MTOCOOHH,
y4eOHO-METOTUYECKON TOKYMEHTAIIUU
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