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1 Hean AUCHMILTHHBI (MOTYJIs1)

Hensimu n3ydyenust aucuuiinibl «[Iponeccsl ¥ anmaparhl MUIIEBBIX MPOU3BOJCTBY SIB-
JSIFOTCS: IPHOOPETEHNE U YCBOCHHE 00YYarOIIMMUCS 3HAHUN MIPOIIECCOB MUIIEBBIX MPOU3BOICTB
U amnmnaparoB Ui UX OCYIIECTBIICHUS C YUETOM TEXHUYECKUX M IKOJIOTUYECKUX ACIIEKTOB, a TaK-
K€ MPaKTUUYECKas NOJAMOTOBKA UX K PEILIEHUIO KaK KOHKPETHBIX ITPOU3BOJICTBEHHBIX 3aja4, TaK U
MEPCIIEKTUBHBIX BOMPOCOB, CBSI3aHHBIX C pallMOHAIM3AIMEH MPOIECCOB U COBEPILICHCTBOBAHUEM
anmnaparoB MUILEBHIX TPOU3BOJICTB.

3agaud JUCHUILUIMHBI: 3a/aydl U3YyYeHUs TUCIUIUIMHBI (GOPMYIUPYIOTCS Ha OCHOBE
TpeOoBaHUH K MPO(ECCHOHATBHBIM 3HAHUSAM, YMEHHUSM U HaBBIKaM, KOTOPHIMH JIOJKHBI BIIAJICTh
CTYJECHTBI, ONPEACIAIOTCS MECTOM AMCHMILIMHBI B y4eOHOM IUIaHE, HEOOXOAUMOCTHIO HCIOJb-
30BaHHUS €€ IPU U3YUYEHUHU CHEIUANIbHBIX KYpCOB U B IUIIJIOMHOM IIPOEKTUPOBAHUU.

3ana4yy TUCHUIUIMHBI COCTOAT B U3YYEHHUU Ha 06a3e PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH U
XUMHH OOLIMX MPOIECCOB, MPOTEKAIOUINX B PA3IMYHBIX MPOMU3BOJCTBAX, U3YUYCHUH COBPEMEH-
HBIX amlmnapaToB, OOIIUX METOJIOB MX pacueTa, MyTel palMoHaIn3alii MpoLeccoB, BHIOOpa OI-
TUMaJIbHBIX KOHCTPYKIMH alnaparoB B KOHKPETHBIX IPOU3BOJCTBAaX, B OCBELICHHUH OCHOBHBIX
TEXHUUYECKUX MPOOJIeM, HAYYHBIX JOCTUKEHHUN U COBPEMEHHBIX TEH/ICHIIUN HCIIOIb30BaHUS HO-
BBIX (PM3MUECKUX METOJOB 00pabOTKH MUILEBBIX MPOAYKTOB B TECHOW B3aMMOCBS3H C BOIPOCaA-
MU TEXHOJIOTUH.

B pesynbpraTe m3zydyeHus Kypca oOydaroluiicsi oBjia/ieBaeT HEOOXOAMMBIMU TEOpeTHYe-
CKMMHU M MPAKTUYECKUMHU 3HAHUSMH I10 BOIPOCAM IPOLECCOB U allapaToB MUILIEBBIX MPOM3-
BOJICTB C JaJIbHEHIINM HUCIIOJIb30BAHUEM UX B Ipoliecce NpoheCcCHOHATBHON JesITeIbHOCTH.

[Ipu ocBOGHMM NMAHHON MUCHMIUIMHBI YYUTHIBAIOTCS TPYAOBBIE (DYHKIMH CIETYIOIINX
poecCHOHANBHBIX CTaH/IaPTOB:

22.007 Crnenmanuct mo 0€30MacCHOCTH, MPOCIICKUBAEMOCTH M Ka4eCTBY MHIIEBON MPO-
OYKIIMK Ha BCEX JTamax ee Mmpou3BoAcTBa (yTB. mpukazoM Muntpyaa Poccun ot 02.09.2020.
Ne556mn).

40.060 Crneuumanuct no cepTuduKauy Npoaykiuuu (yTB. mpukazoM Muntpyna Poccun
o1 31.10.2014. Ne837H).

2 MecTo TUCHHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

CornacHo ydeOHOMY MJlaHy MO HampaBieHuto nojarotroBku 38.03.07 TosaposeneHue
mucruinHa (Moayns) «IIpomeccsl M ammaparsl HHUIIEBBIX NMPOU3BOJCTB» OTHOCUTCSA K YaCTH,
dopmupyeMoii ydacTHUKaMH 00pa30BaTeNIbHBIX OTHOMEHUH bioka 1 «/lucuuImHel (MOAYIN)»
b1.B.08.

JInst 0CBOEHUS AUCIMIUIMHBI OOYJarONMiCsl OJDKEH OBJIAZETh OCHOBHBIMHU MOHSATHAMH
CIIEAYIOLIMX JUCLUILUINH: OCHOBBI MUKPOOHOJIOTMH, TOBapHask HH(OpMaLusl.

[TpuoOpeTeHHbIE 3HAHUS, YMEHUS M HABBIKM HEOOXOAMMBI NMPU M3YYEHHH AWCIMIUINH:
000pyI0BaHUE TOPTOBLIX MPEANPUATHH, IUIIEBbIE CBOMCTBA MPOAYKIIHH.

3 [lnanupyeMble pe3yJbTaThl 00y4eHHUs M0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeIbLHOM

NporpamMMbI

B pe3ynbTaTe M3ydeHHs TUCIUILIMHBI 00YYAIONIUICS TOJDKEH OCBOWTH TPYAOBBIE (PYHK-
[IUHN:

Benenue mHTErpUPOBAHHON CHCTEMbI MEHEPKMEHTa 0€301MacCHOCTH, TPOCIICKUBAEMOCTH
M KayecTBa MHUINEBOW MPOIYKIIMU HAa BCEX ATalax ee MPOM3BOJCTBA M OOpallleHHs Ha PHIHKE
(22.007 Crenmanuct o 6€30MacHOCTH, MPOCISKUBACMOCTH M KAuyeCTBY MUIIEBON MPOIAYKIHH
Ha Bcex dTanax ee npoussojcta. Td. — C/01.6)

TPYAOBBIE ACHCTBUS:

22.007 Crneumanuct mo 0€30MacCHOCTH, MPOCICKUBAEMOCTH M KayeCTBY MUINEBON MPO-
JOYKIIMU Ha BeeX dTanax ee npoussoacrea. Td. — C/01.6:



HerepBIBHBIfI KOHTPOJIb CAHUTAPHOI'0 COCTOSHHA IMPOU3BOACTBCHHBIX HOMCH.[CHHI:I n
000pyI0BaHUS, TEMIIEPATYPHBIX PEKUMOB U YCJIOBHM XPAHEHUS CHIPhS M TOTOBOW IPOIXYKIIUH,
MMPaBUJIBHOCTU paCXOa0BaHUA BCIIOMOT'aTCIIbHBIX MATCPHUAJTIOB U IPUMCHCHUA PCUCIITYDP, JINIHOU
THTHEHBI PabOTHUKOB CIYKOBI B Ipolecce 0OpabOTKM M XpaHEHHs IHINEBOM MPOIYKIMH Ha
TEXHOJIOTUYCCKUX JIMHUAX

KOHTpOJIb TEXHOJOTHYECKUX ITAPaMETPOB U PEXKHUMOB MPOM3BOJICTBA M OOpalleHus Ha
PBIHKE THIIEBOM MPOAYKIIMM Ha COOTBETCTBHE TPEOOBAHUAM TEXHOJIOTHYECKON M 3KCILTyaTally-
OHHO# JJOKYMEHTAI[HH

Pa3zpaboTka ¥ MOATOTOBKAa MEPONPHUSTHIA CBSI3aHHBIX C BHEIAPEHHEM CTAaHAAPTOB U TEX-
HUYECKUX YCIOBHH Ha BBIIYCKAEMYIO OpraHM3alldel MPOAYKIUIO (MPeIOoCTaBICHUE YCIyT)
(40.060 Criertanmuct no ceptudukarmu npoaykiuun T — A/04.5)

OcBoeHne AUCIUIUIMHBI (MOYJIsl) HANpaBlieHO Ha (OPMHUPOBAHME CIEIYIOIIUX KOMIIE-
TEHIIUN:
[1K-3 3Haer Ha3zHaueHWe, MPUHLUI JACUCTBUS M YCTPONCTBO TEXHOJOTHYECKOTO 000pY-

JOBaHUA

[1K-5 3HaeT TpeOOBaHUS K CTPYKTYPE M COJIEPKAaHUIO TEXHUYECKON JTOKYMEHTAIHH

[Inanupyemsble Kpurtepuu onieHuBaHUs pe3ynbTaTOB O0Y4YeHUs
€3YyJIbTaThI .
pesy Huzkuit
oOyueHus N
(OTIOPOTOBBIiT) . . N
(nHIMKATOPBI [Toporossiii Ba3zoBbrit IIponsunHyTHIN
KOMTIETCHIIUS
JIOCTHKCHUS
He copMHUpOBaHA
KOMITCTCHITAH)
I1K-3 He nornmaer Yactryno nonnma- | He B mommHoMm 00B- | B momHOM 00BEME
UK-2px3 — Io- Ha3HAYCHUE U HE €T Ha3HAYCHUE U €M€ MOHUMAET IOHWMAET Ha3Ha-

HUMACT Ha3Ha4deC-
HHUEC U OCHOBHBIC

3HAeT OCHOBHBIE
(yHKLINOHAbHBIE

€T OCHOBHBIE CBOM-

(dparmMeHTapHO 3Ha-

Ha3HAuYeHUE U OC-
HOBHBIE (DYHKLINO-

YeHHE U OCHOBHBIE
(yHKUNOHANBHBIE

(yHKIIMOHABHEIE | CBOMCTBA TEXHOJIO- | CTBA TEXHOJOTHYE- | HaJbHBIE CBOWCTBA | CBOWCTBA TEXHOIIO-
CBOMCTBA TEXHO- | THUECKOr0 000PY- | CKOro 00Opy/IOBa- | TEXHOJOTHYECKOT0 | TMYECKOro 000py-
JIOTUYECKOT0 JIOBAHUS HHS o0opynoBaHUs JIOBaHUS
o0opynoBaHus

UK-3px.3 — Bui- He criocoOeH BEI- Y noenerBoputeib- | C HEOOIBITUMH IIpaBuUnIBEHO BHIOU-

Oupaer onTH-
MaJbHbIN Bapu-
aHT M0 paccTa-
HOBKe U 3 dek-

OpaTh ONTUMAJIb-
HBII BApUAHT 110
paccraHoBKe H 3¢-
(EeKTUBHOMY HC-

HO BBIOMpAET Bapu-
aHTBHI 110 paccTa-
HOBKe U 3 exTus-
HOMY HCIOJIb30Ba-

HETOYHOCTSIMH BbI-
OupaeT BapuaHT 110
paccTaHoBKe H 3(-
(hexTUBHOMY HC-

paeTt BapuaHT 1o
paccTaHOBKe H 3(-
(hekTUBHOMY HC-

MOJIb30BaHUIO TEX-

TUBHOMY HCTIOJIb- | [IOJI30BAHUIO T€X- | HUIO TEXHOJOTHYE- | [T0JIb30BAHUIO T€X- | HOJIOTHYECKOTO
30BaHMIO TEXHO- | HOJIOTUYECKOTO CKOro 00OpYZOBa- | HOJIOTHYECKOTO 000pYyIOBaHUS
JIOTMYECKOI0 00opynoBaHUs HUSA o0opymoBaHUs

000pyIOBaHUS

UK-4p3 — AHa- | He ymeer aHanus3u- | Y nosneTBoputens- | Xopowo aHanu3u- | OTIMYHO aHaIu3H-

JIM3UPYCT HA3HA-

poOBAaThb HA3HAYCHUC

HO aHAJIM3UPYET

PYCT Ha3HAYCHUC

PYCT Ha3HAYCHUC

YEHHE TEXHOJIO- | TEXHOJIOIMYECKOT0 | Ha3HAUCHHE TEXHO- | TEXHOJOTHYECKOI'0 | TEXHOJIOTHYECKOIO
TUYECKOro 000- | 000pyaoBaHuUs JIOTUYECKOTr0 000- | 000pyI0BaHHS o0opynoBaHUS
pyJIOBaHHS pyJlIOBaHHSI

WK-5pk.3 — Pa3- | He crmocoben pazo- | @parmeHTapHo He B momHOM 00B- | B momsHOM 00BeMe
OupaeTcs B 9KC- | OpaThCs B 9KCIUIya- | pa30MpaeTcs B 9KC- | eMe pa30upaeTcs B | pa3Oupaercs B 3KC-
TUTyaTallMOHHBIX | TAIIMOHHBIX M T€X- | IUTyaTAl[MOHHBIX U | 3KCILTYyaTAI[MOHHBIX | TUTyaTallHOHHBIX U
Y TEXHUYECKUX HUYECKHX BO3MOXK- | TEXHUYECKUX BO3- | ¥ TEXHUUYECKUX TEXHUYECKUX BO3-
BO3MOXKHOCTAX HOCTAX TEXHOJIOTHU- | MOKHOCTSAX TEXHO- | BOBMOXHOCTAX MOXHOCTSIX TEXHO-
TEXHOJIOTHYECKO- | YECKOTO 000pYA0- | IOTUYECKOTO 000- | TEXHOJIIOTHYECKOTO | IOTHYIECKOTO 000-
ro obopyoBa- BaHUs, CIIOCO0- PYyIOBaHHUS, CIIO- o0opynoBaHus, pyIIOBaHMSI, CIIO-
HUS, CIIOCO0- CTBYIOIIUX MOBBI- | COOCTBYIOIIMX 110~ | CIIOCOOCTBYIOIIUX | COOCTBYIOLIUX ITO-

CTBYIOHUIUX I10-

eHHI0 d(hHEKTUB-

BBIIICHUIO Y deK-

MTOBBIIICHHIO 3()-

BEITIICHUTO (P dek-




BEIIIICHUIO d(-
(hEeKTUBHOCTH
TEXHOJOTHUECKUX
U yIpaBieHve-
CKHUX TIPOIIECCOB.

HOCTH TCXHOJIOTHU-
YECKHUX U yIIpaB-
JICHYCCKUX ITpoHecC-
COB.

THBHOCTHU TCXHOJIO-
THYECKHUX U YIIpaB-
JICHYCCKUX ITPOoLeC-
COB.

(1)CKTI/IBHOCTI/I TCX-
HOJIOTHYCCKHX U
YIPaBJICHYCCKUX
IponccCcoB.

THBHOCTHU TCXHOJIO-
TUYCCKHUX U YIIpaB-
JICHUCCKUX ITpoHecC-
COB.

I/IK'ZHK.g —TITo-
HHUMACT Ha3Ha4de-
HHE U OCHOBHBIC

He morumaer
Ha3HaueHUE U HE
3HAEeT OCHOBHEIE

YacTuyHO ITOHNMA-
€T Ha3HAUYCHUE U
(parMeHTapHO 3Ha-

He B nostHOM 005-
eMe IIOHUMAaeT
Ha3HaYEHHE U OC-

B nonxaoMm 00beme
[MIOHUMAET Ha3Ha-
YyeHHE U OCHOBHBIE

¢ yHKIIOHANBHEIE | QYHKIIMOHAIBHBIE | €T OCHOBHBIE CBOH- | HOBHBIE ()YHKIHO- | QYHKIIMOHAIHHBIC
CBOMCTBA TEXHO- | CBOMCTBA TEXHOJIO- | CTBA TEXHOJIOTHYEC- | HATLHBIC CBOMCTBA | CBOMCTBA TEXHOJIO-
JIOTHYECKOTO THYECKOTO 000pYy- | CKOro 000py/OBa- | TEXHOJOTUYECKOTO | THUECKOTO 000py-
o0opymoBaHUs JIOBaHUSA HUS 00opymoBaHUS JIOBaHHS

IIK-5 He 3naer xak ocy- |YactuuHo moHnma- | Xoporio ocy- OTnrgHO ocy-
UK-1pgs — Ocy- |IIECTBISATH MOUCK | €T M 3HAET KaK [IECTBIISIET IIOUCK | IIECTBIISET ITOUCK
IIECTBIISAET MOUCK | HEOOXOAMMOMN MH- | OCYIIIECTBIATh M0- | HEOOXOAUMOM UH- | HEOOXOAMMOM HH-
HEOOXOIMMO (hopmarum, onmpa- | MCK HEOOXOAMMOH | popmanmu, ormpa- | popMaIliu, omHupa-
nH(pOpMAIIH, SICb HA OCHOBHBIE nH(pOpMAIH, ONH- | SICh HA OCHOBHBIE SICb HA OCHOBHBIE

ONHUpasiCh HA OC-
HOBHBIE pa3/IeNbl
TEXHHYCCKOHN
I[OKYMCHTaHI/II/I

pa3aenbl TeEXHUYe-
CKO JOKYMEHTa-
LUH

pasich Ha OCHOBHBIE
pa3zaenbl TEXHUYE-
CKO JOKYMEHTa-
05058

pazzenbl TeXHUYe-
CKOH JOKYMEHTa-
LUH

pazzenbl TeXHUue-
CKOU JOKYMEHTa-
LUH

B pe3ynbrare u3yueHus: AMCUUILINHBI 00y4arOLUICS JTOJKEH:!

3HaTh:

- TEXHOJOTMYECKHE LEIH, TEOPETUUECKUE OCHOBbI M MH)KEHEPHBIE 3aJaud OCHOBHBIX
IIPOLIECCOB PA3IMYHbIX ITUIIEBBIX IPOU3BOJCTB;
- Ha3HayeHue, 00JIacTh NMPUMEHEHMs, KiIacCUu(PUKaIs, TPUHLUI JEHCTBUS U KPUTEPUU
BbIOOpa COBPEMEHHBIX allapaToB U MallWH;
- METO/bl UCCIIEJOBaHMSI MPOIIECCOB U anmnaparoB, 3aKOHOMEPHOCTHU Iepexosa OT Jiabo-
PaTOPHBIX aNIapaToB K MPOMBIIIJICHHBIM;
- OCHOBHbIE Hay4yHbl€ U TEXHUYECKHE MPOOJIEMbl U TEHJEHIUU PA3BUTHS IPOIECCOB U
annaparoB MUILEBBIX TPOU3BOJICTB;
- METOJbl pacyeTa HECTAlMOHAPHBIX U HEOOPAaTUMBIX TEXHOJOTMYECKHX IPOLIECCOB U
IIPOYHOCTHBIE PACUETHI COOTBETCTBYIOIIUX aMlapaTos;
- IpoOJIEMBI SHEPTOPECYPCOCOEPEKEHNS U IKOJIOTUUECKON 3aIIUTHI OKPYKAIOIIEH Cpeibl
IIPY SKCILTyaTaluy anrapaToB U MallllH;

YMeTh:

- BBIOMpATh U MPOEKTUPOBATh COBPEMEHHBIE aNlapaTbl U MallMHbI, B HAUOOJbILIEH CTe-
NICHW OTBEYAIOIINE OCOOCHHOCTSIM TEXHOJIOTHIECKOTO MPOIECCa;

- MOATBEP)KJaTh MHKEHEPHBIMH pacuyeTaMH COOTBETCTBHE aIllIapaTOB YCIOBUSAM TEXHO-
JIOTHYECKOTO TpoIIecca;

- KOHTPOJIMPOBATH KAUECTBO MPEJOCTABIAEMBIX OPraHU3aALUIMHU YCIYT MO MPOEKTUPOBA-
HUIO, PEKOHCTPYKLIUU U MOHTaXy 000py/10BaHUS

Baanern:

- TEXHUUYECKOH FKCIuTyaTanuei u 3¢p(HeKTUBHBIM UCTIOIb30BAaHUEM alllapaToB U MAIlMH;

- aHAJIM30M YCIIOBHI M PETYIUPOBAHHEM pEXHUMa PabOTHI almapaToB pa3IUIHOTO HAa3HA-
YeHUS;

- IPOBE/ICHUEM HCCIICIOBAaHUI PaOOTHI amnmapaToB C MBI OMPEIeSICHHs] ONTUMAITBHBIX
YCIIOBUI OCYIIIECTBJICHUS MIPOIIECCOB B pallMOHAILHON CXeMe COOTBETCTBYIOIETO amlmapaTypHo-
ro opopMIIEHHUS.



3.1 Matpuua cooTHeceHHs TeM/pa3/1esioB Y4eOHOM IMCUMIIMHBI (MOIYJIs1)
U (popMHUpPyeMbIX B HUX NPOPECCHOHAITBHBIX KOMIETCHIIUA

Kommerenmmn O6miee
No Tewmpbl, paznenbl AUCIUTIIIUHBI K-3 K5 KOJ‘II/I‘IECTBOV
KOMITETEHIIHI
1 | OCHOBHBIC 3aKOHBI TEXHOJOTHUECKUX MPOIIECCOB. + + 2
2 | 'mppoMexaHHYECKHUE MMPOLIECCHI + + 2
3 | TemnoBbIe MPOLIECCHI + + 2
4 | MaccooOMeHHbIE TPOLIECCH + + 2
5 | Mexanuueckue nmpoecchl + + 2

4 CTpyKTypa U coep;KaHue IMCUUIIIMHBI (MOXYJIA)

OO01as TpyA0€MKOCTh TUCHUIUIHHBI COCTaBIsIeT 3 3a4eTHbIe equHUIb , 108 akan. daca.

4.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOi padoThl

KonnuecTBo akaj. yacoB
o ouHas hopma 3aouHast opma
Bun zaggartuit (bop ¢bop
oOyueHus oOyueHus
2 ceMecTp 3 cemecTp
OO01as TPYI0EMKOCTh AUCITUTUIAHBI 108 108
KonrakTHast paboTta oOyuaromuxcs ¢ MpernojjaBaresiemM, B T.4U. 30 24
AynuTOpHBIC 3aHATHS, B T.4. 30 24
JIEKIIUA 10 8
MPAKTHYECKUE 3aHATH 20 16
CamocTosiTenbHas padoTa, B T.4. 78 84
npopaboTKa y4eOHOro Marepuaia 1o JUCHUILIHHE (KOHCIEK- 26 28
TOB JICKIMH, Y1€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTHYECKUM 3aHSTHUSIM, 3allUTe pedepaToB 26 28
MOATOTOBKAa K MOIYJIBHOMY KOMITBIOTEPHOMY TECTHPOBa- 26 28
HHIO (BBINOJHEHNE TPEHUPOBOYHBIX TECTOB)
By HTOroBOro KOHTpOJIst 3a4eT 3a4eT
4.2 Jlekuuu
O0peM B akaj. yacax
No Paznen qucturuinHe! (MOYIs1), TEMBI JICKITUI OYHas 3ao0uHas | PopmMupyembie
- U UX COJIepIKaHHe dopma dopmMa | KOMIETEHIMU
o0y4eHus | o0y4yeHust
OCHOBHBIE 3aKOHBI TEXHOJIOTHUECKUX TporeccoB. Mone-
1 pott A 2 2 TK-3, TIK-5
JUPOBAHUE MPOIECCOB U AIapaToB.
Mexanunueckue npoueccel. U3mensuenue. Knaccel u cre-
2 |nens m3menbueHus. CoptupoBanue. [lepemerniBanue. 2 1 [K-3, IIK-5
[IpeccoBanmue.
I'mnpomexannveckue mporeccel. Pa3enenue HeoaHo-
3 | MP pon A A 2 1 TK-3, TIK-5
POJTHBIX CHCTEM.
dunbsTpoBaHe ¢ 0Opa3oBaHNEM U 0e3 00pa3oBaHUs
4 P P p 1 1 TK-3, TIK-5
ocagka. Doranms.
5 | TemmooOMeHHBIE IPOLIECCHL U anapaThl 1 1 IK-3, IIK-5
6 |Cymka. CymHOCTb mporiecca u ero Ha3HaueHHe. 1 1 IK-3, IK-5
MaccoobmeHHbIe nporecchl. IIporecchl sKcTpakum
7 pon pon TPaKILH, 1 1 TK-3, TTIK-5
MEPEroHKH U PeKTUPHUKALINH.
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4.3 IlpakTHYecKHe 3aHATHUS

O0beM B akaj. yacax
O4HAas 3aouynast | opmupyemele
Ne HanmMeHoBaHue 3aHATHSA pMHDY
¢dopma thopma KOMIIETEHLIUU
o0y4eHus | o0ydeHus
Omnpenenenue CKOPOCTH CTECHEHHOTO OCAXKICHHS Iapo-
1 | oOpasHbIX Wactuil. PacueT mpoOW3BOIUTEIHRHOCTH W ILIO- 4 2 IIK-3, TIK-5
a1 OCAXKJICHUSI OTCTOWHHKA
O3HakoMiIeHHE ¢ KOHCTpyKuuel Oypara. Pacuer yacToTs
2 | BpameHHs, IPOU3BOAUTEILHOCTH U MOTpedisieMon Oypa- 4 2 [K-3, TIK-5
TOM MOITHOCTH TIO 33JIaHHBIM BEITHYMHAM
3 | UccnenoBanne MOOTKOBOW APOOMIIKHI 2 2 I1K-3, I1IK-5
4 | HccrienoBanue mMapoBOil MEIbHHIIBI 2 2 TIK-3, TIK-5
5 | TexHonoruueckuii pacyer NeHTpUdyr 2 2 I1K-3, IIK-5
6 | MccnegoBaHue 1UKIOHA 2 2 TIK-3, IIK-5
7 | Pacuer GaTapelHOr0 IMKIOHA 2 2 I1K-3, I1IK-5
Uccnenopanne OapabanHoi cymwiku. OnpeerneHue
8 | pasmepoB OapabaHa ¥ MOILIHOCTH, Ha €ro BpalllcHUE B Ta- 2 2 IK-3, TIK-5
30BOM CYIIMJIKE
HUTOT'O 20 16
4.4 JlaGopaTopHble pad0ThI — He NPEIyCMOTPEHbI
4.5 CamocrosiTesibHAsi paboTa 00y4aIOIMXCS
OO0BeM, aKajl. 4acoB
Paznen
. OouHas | 3a0yHas
JAUCHUITIINHBI BI/I):[ CaMOCTOATECIIbHON paGOTbI
¢dbopma thopma
(Tema) 6 6
O0Yy4YCHHA | OOYUCHHA
Pasnex 1 npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 6 9
et 1. TOB JICKIIMH, YUCOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHBIC 3aKOHBI
MOJITOTOBKA K MPAKTHYESCKUM 3aHSITHUSIM, 3allIUTE pedepaTon 6 9
TEXHOJOTIHCECIHIX OJITOTOBKA K MO OMY KOMITBIOTEpHO €CTUPOBAHHIO
IIoArOoTOB M JIBHOM MIIBIOTEPHOMY TCCTHUPOBAHHN
MIPOIIECCOB A Ay Y p y p 6
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTKa yueOHOTo MaTepuala Mo AUCIHUILTHHE (KOHCTICK- 5 9
Pazpnen 2. TOB JICKIIMH, YIeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
I'mppomexanuye- MTOATOTOBKA K MPAKTUIECKUM 3aHSTHSIM, 3aIIUTe pedepaToB 5 9
CKHE IIPOLECChI IMOATrOTOBKAa K MOAYJIbHOMY KOMITBIOTEPHOMY TECTUPOBAHUIO 5
(BBIOJIHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa yueOHOTo MaTepualia o AUCHUILIMHE (KOHCTIEK- 5 8
Paznen 3. TOB JICKIIUY, YYeOHUKOB, MATEPHUATIOB CETEBBIX PECYPCOB)
TerioBsIe TIpoliec- | MOATOTOBKA K MPAKTUIECKUAM 3aHITHSIM, 3aIIUTE pedepaToB 5 8
CBI MOJTrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 5
(BBIIOJIHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa y4eOHOTO MaTepualia 1o AUCIHUILTHHE (KOHCTICK- 5 8
Paznen 4. TOB JICKIIUH, YUeOHIUKOB, MATEPHUATIOB CETEBBIX PECYPCOB)
MaccooOMeHHbIE MOJrOTOBKA K MPAKTHYECKUM 3aHSTHUSIM, 3alIUTE pedepaToB 5 8
MPOLECCHI MOJTrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 5
(BBITTIOJTHEHUE TPEHUPOBOYHBIX TECTOB)
Pazpgen 5. mpopaboTKa yueOHOTo MaTepraa Mo JUCIHUIUINHE (KOHCIIEK- 5 8
MexaHn4yeckue TOB JICKIIMH, YIeOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

6




MMPOLCCChI NMOArOTOBKA K MPAKTUYCCKUM 3aHATUAM, 3AIUTC peq)epaTOB 5 8

MOJITOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 5
(BBITTIOJTHEHUE TPEHUPOBOYHBIX TECTOB)

UTOI'O 78 84

Ilepeyen» MeTOAMYECKOro OfecnedyeHHs VI CAMOCTOSITEIbHOH padoThl MO JAUCI M-
JIMHe (MOIYJII0):

1. HoBukoBa .M. Meroanyeckre yKa3aHus 1O BHIIIOJIHEHUIO CAMOCTOSITEIbHON PabOThI
no nucuuiuimHe «lIpomeccel M anmaparsl TUIIEBBIX MPOU3BOJCTBY», HAIPABIECHUE MOATOTOBKHU
38.03.07 ToBapoBenenue. — MuuypuHck, 2023.

2. HoBuxoBa M1.M. Meroauieckue yka3aHHsl 110 BBIIIOJIHEHHIO KOHTPOJIBHOW pabOTHI 110
muciumuinHe «[Ipouecchl M anmaparbl MUILEBBIX ITPOU3BOJCTBY», HAIIPAaBJIEHUE IOATOTOBKU
38.03.07 ToBapoBenenue. — Muuypunck, 2023.

4.6 BpinoiHeHHE KOHTPOJIbHOI padoThl 00y4aroIMMuCcs
0YHO-32049HOH (POPMBI 00YYEHHUS - HE IPELYCMOTPEHO

4.7 Coaep:xanue pa3aejaoB IUCHUILINHBI

Pa3nes 1. OcHOBHBIE 3aKOHBI TEXHOJIOTMYECKHUX NPOLIECCOB

3ajauu TUCUUIUIMHBI, €€ COAEp)KaHUE U PoJib B (POPMUPOBAHUHU CIELUAINCTA.

PasButne Hayku o mpoueccax u anmnapartax. Kinaccuukanus nmporeccoB. AHaIU3 IpoTe-
KaloLIMX B MHILEBBIX IPOU3BOICTBAX MPOLECCOB. 3a/lauM 10 CO3AAHUIO 3HEpropecypcocoepera-
IOLUX MUIIEBBIX TEXHOJIOTHH, IKOJIOTUYECKH YUCTBIX U O€30TXOIHBIX MPOU3BOACTB. MeToabl U
MPUHUUIIBI MOJEIUPOBAHMS IPOLIECCOB U alllapaToB.

Paznea 2. 'mapomexannveckue nmpoueccol

2.1. Ocnogul euopasnuxu

I'unpocratuka. Cxmkaemble )uakocTu. ['mapocratuueckoe nasnenue. uddepeniu-
aJIbHBIE YPABHEHUS KUAKOCTH Jilsiepa. OCHOBHOE ypaBHEHUE THIPOCTATHKH.

IMuapoauHamuka. Bsizkue ¥ HEBSI3KHE KUIKOCTH. BSI3KOCTh KUAKOCTEN M ra3oB. 3aKOH
Herotona. /luHaMuueckuit 1 KHHEMaTu4eckuid K03 GULueHTl BA3KOCTH. Biausausa Temmnepary-
pbl M JaBIEHHs HA BI3KOCTh JKHJIKOCTEW M Ta30B. JIMHEMHOCTh OJHO3HAYHBIX XHMHKO-
TEXHUYECKUX (PYHKIHUI.

Pexxumbl ABUKEHUS BSI3KOW KUIKOCTH. DKBUBAJICHTHBIN AMAaMeTp. Y paBHEHHE pacxoja.
YpaBHEHUE CIUIOMIHOCTH WM Hepa3pbIBHOCTH MoToka. JuddepeHnnanbuple ypaBHEeHUs ABHXKe-
HUS HEBSI3KOHM U BI3KOU KUJIKOCTH.

VY aenpHas MexaHudeckasi SHEprus notoka. CTaTUY4ECKUHA M JMHAMMYECKUN HAIOPbI U UX
u3Mepenue. CpeHss U MakCUMajbHasi CKOpPOCTH MoToka. Teopema bepHynnu ais HEBSI3KOH U
BSI3KOU HEC)KUMAEMOH KUAKOCTH. [Ipuitoxkenus teopeMsl bepryim.

Omnpenenenre pacxojia SHEPTUU Ha TPAHCIOPTUPOBAHUE KHUIKOCTEN U ra3oB MO Tpydam.
Br1Boa OopMyIIbI CONPOTUBICHUS MTPU JTAMUHAPHOM PEXHUME.

[Tonobue ¢usnueckux spieHuit. OCHOBHBIC TOHATUS W OMPECICHUS. Y CIOBUS OJTHO-
3Ha4yHOCTH. KOHCTaHThI 1mo00us, HHBAPUAHTHI OO0, CUMIUIEKCHl M KOMIUIEKCHI MOA00MS.
BriBos1 KpuTepreB ruApoIMHaAMUYECKOro 1moao0us. MeToJ1 aHalin3a pa3MepHOCTEH.

O06o0muieHHas KpuTepuaiabHas (GopMmyna Ui ONpeAeeHus MOTepH Haropa Ha TpEeHHUE.
ConpoTuBieHre TpeHUs B INIAJKUX U IIepoXoBaThix TpyOax. [loreps naBieHus Ha npeoosieHue
MECTHBIX CONPOTHUBIEHUNA. PacueT TpyOonpoBo0B

I'mapoanHamuka ciiost 3epHUCTBIX MaTepuaioB. HemoaBukHbIN cioi. B3BemeHHsIi cioit
(KUmsIMi, nceBrooxmwkeHHbl). [TneBMorpancnopt. ConpoTuBIeHNE €O 3€PHUCTOrO Mate-
puana. CKopocTh MceBaoo)mKkeHna. OCHOBHOE ypaBHEHUE JBH)KEHUA Tenia B cpeae. CKopocTh
BUTaHusA. CKOPOCTh OCaXACHHUS.

2.2. Ilepemewenue scuoxocmeii (Hacocwt). Knaccuguxayus nacocos




ITopuHeBsle Hacocsl. Hacocsl mpoCcTOro 1 MHOTOKpaTHOTO AeucTBUs. Jnarpamma nopga-
yn Hacoca. [IpenenbHast BeicoTa BcacbiBaHMs. [loTepu Hamopa Ha MPEOAOIEHUE CUIIbI HHEPLUH.
Boznymnbie xonnaku. MaaukaTopHas auarpamma. OOmias xapakTepUCTHKA MOPIIHEBBIX HACO-
coB. KoHCTpyKIMY MOPIIHEBBIX HACOCOB. JleTalln MOPIIHEBBIX HACOCOB.

Potopubie Hacocel. LleHTpoOexHbIe Hacochl. YpaBHeHHe Diinepa. [IpenenbHasBbicoTa
BcacbiBaHus. DopMyinel mponopuuoHanbHOCTH. Paboune, xapakTepucTHKH HacocoB. Pabora
HEHTPOOEIKHOTO Hacoca Ha ceTh. [lapamnenbHoe M MOCIEIOBATENBHOE COSAMHEHHUE HACOCOB.
MHoroctynenuyarsie Hacochl. KOHCTpyKIIMM LEHTPOOSKHBIX HacocoB. CpaBHHUTEIbHAS OLIEHKA
HEHTPOOESIKHBIX M MOPIIHEBBIX HACOCOB, BUXpEBbIe HAacOChl. OceBble (IpOoTeuIepHbIe) HACOCHI.

VYCTpolcTBO U1 OMEIIEHUS JKUIKOCTEH MOCPeACTBOM Iapa, BOJbI U CKATOro BO3/ayXa
(raza). [Tapoctpyiinbie Hacockl. BomocTpyitabie Hacockl. MonTexkto. ['azmud1er. CudoHbI.

2.3. Ilepemewenue u cocamue 2azos

Knaccugukanus MamumH A7 CKaTHs U IepeMelieHns ra3os. [lopiiHeBbie KOMIPECCopHl.
WNunukaropHas auarpamma komrpeccopa. Koadduunent nogauu u npenen cxarus. Muorocty-
neHyaroe cxarue. MouHocTb, norpedisiemas komnpeccopoM. OCHOBHBIE TUIBI U KOHCTPYKIIUU
HOPILHEBBIX KoMIpeccopoB. Typbokommpeccopbl. XapakTepucThka TypookommpeccopoB. Pas-
BUBaeMoe JaBieHne. OCHOBHBIE KOHCTPYKUMH TypOokommpeccopoB. CpaBHUTEIbHAs OLIEHKA
HOPILHEBBIX KOMIIPECCOPOB M TYpOOKOMIIPECCOPOB M OOJIaCTM HMX HpHUMEeHeHus. Bakyym-
Hacocbl. OCHOBHbIE KOHCTPYKIIMH: IOPIIHEBbIE, POTALIMOHHBIE, BOJAOKOJIBIIEBBIE U MACISHbIE,
BOJIO-U NapocTpyiiHble. Bentunsatopsl. LleHTpoOexHble BeHTUIATOPbL. Paboune xapakrepucru-
ka. OceBble BEHTUIISTOPBI.

2.4. Pazoenenue sHcuoxkux HeOOHOPOOHBIX CUCTEM

HeonHopoauble cucTeMbl B MUIIEBONW IPOMBIIUIEHHOCTH, UX XapaKTEPUCTUKA U KJIacCH-
dukanus. Meroas! pazaenenust. O6mmue TpeboBaHMs, IPEACTaBIsEMble I pa3fAeIeHUs KUIKUX
HEOTHOPOAHBIX cucTteM. Ocaxaenne. OcCOOEHHOCTH pacueTa MpOoIecca OCHALICHUS B JKHUKOU
cpeae. Tumbsl OTCTOMHUKOB, UX XapaKTEpUCTHKa W oOsacTh npuMeHeHus. OcaxaeHue B Ioie
eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTU OCaxaeHHs. [ UIpOIUKIOHBI, 0COOCH-
HOCTh UX pacyeTra, HeHTpU(YTU U cemaparopsl, ux kiaccudpukamnus. OCHOBBI pacueTa IEHTPH-
¢byru: neHTpodexHas cuia, GaxkTop pa3ieiaeHus, IPOU3BOIUMOCTb, FadapUThI, pACXO] SHEPTUU.

Tunsl nenTpudyr, Ux xapakTepucThka 1 00aacTe npuMeHeHus. OTcToliHbIe HEeHTPUDy-
ru. [lyTy noBbIlIEHUS! TEXHUKO-DPKOHOMUYECKUX MTOKa3aTenel HeHTpUPyr.

@unbTpoBaHre. TUNbl QUIBTPAMOHHBIX MPOLECCOB U 001acTh NMpuMeHeHus. OCHOBBI
Teopun QuibTpanuu. Pexxumsl punpTpanms. Meroasl pacuera mporecca ¢uibrpanuu. Cko-
pocth puubTpaiuu. Kospduuuent GuabTpanyuu nu MeToas! ux omnpeneneHus. Pacuer ¢unbtpa.
Knaccudukanus ¢GunbTpoB Uisl KUAKUX CUCTEM. THUMBI QUIBTPOB, UX XapaKTEpUCTHKA U 00-
nacte npuMmeHeHus. Llentpudyrun ¢uipTpytomero tuna. IlyTW MOBBIIIEHHS TEXHUKO-
HKOHOMUYECKHUX MOKa3aTenedl QuiIbTPYIOMIUX YCTaHOBOK. YIIbTpaQuibTpalus U oOpaTHbIN oc-
Moc. OcHOBBI Teopuu mporiecca. [lonynponunaemslie Uit ynbTpaduiabTpau U 0OpaTHOrO OC-
Moca. GunbTpytomiue sneMeHTsl. CxemMbl MEMOpPaHHBIX alnapaToB U yCTaHOBOK. IIpakThueckoe
OpUMEHEHHE YIbTPaQHIbTPALUK U 00PaTHOIO OCMOCA B MUILEBON MPOMBIIIJIEHHOCTH.

2.5. Pazoenenue 2a306vbix HEOOHOPOOHBIX CUCHEM

OcaxxeHue B rpaBUTalMOHHOM noje. Cuibl, IEHCTBYIOIINE Ha YacTUlly. Pacuer ckopo-
CTH OCaX/ICHUS U aHAJIU3 MapaMeTPOB, €€ Olpesia MelIuX, MPU Pa3IMUHbIX PeKUMaAX OCAKICHUS.
OtcToliHbIE KaMephl, UX XapaKTEpPUCTUKAa U OCHOBHI pacuera. L{ukinoHnsl. Pacyer ckopoctu oca-
KJIEHUS B T0JIe IIEHTPOOEKHBIX CHUJI MPU PA3IMYHBIX PEKUMax ocaxjaeHus. KuHeTuka MUKIIOH-
Horo mpouecca. Ilnan pacdyera nukiiona. OmnpeneneHue MPOJOJKUTEIBHOCTH NpeObIBaHUS B
LUKJIOHE, Ta0apyUTOB alapara, pacyeT TpaBINndeCKUX COPOTUBICHUH, BEIOOP BEHTUIISITOPA U
OIpEEIIEHUE PacXxo/ia SHEPTUH.

D¢ddexTuBHOCT, PabOTHI LIMKIJIOHA U BBIpAXKEHUE €€ B KpUTepuaiabHou ¢opme. [lytu no-
BbIICHUS 3()(PeKTUBHOCTH pabOTHI MKIOHA. THITBI IMKIOHOB. baTapeiiHble IMKIOHBI M OCHOBBI
ux pacuera. ['mapaBinuyeckue npuieocaauTeNu. TUIIbI annapaToB, X XapaKTEpUCTHKA U 001aCTh
npuMeHeHus. OuibTpbl. TUnbl QUIBTPOB, UX XapaKTEPUCTUKA U 0OJACTh NMPUMEHEHHUS. DJeK-



TpopunbTpel. GU3NYECKHE OCHOBBI SJEKTPOOCAKIACHUS. THITBI ANMEKTPOPMIBTPOB, HX XapaKTe-
PHUCTHKA, MPABUIIO 0OCTYKUBaHUS U 00s1acTh npuMeHeHus. OCHOBBI pacueTa AJIeKTPOPUILTPOB.

2.6. Ilepemewuganue 8 HcuOKUx cpedax

[Ipouecc nepemenivBanus B MUILEBOI MPOMBIIIIICHHOCTU. IHTeHCUBHOCTD U 3 peKTHB-
HOCTh TEepeMeUINBaHus. TeXHOJIOTHYECKHUE CIIOCOOBl MEePEeMELINBAHNSA: THEBMATHYECKOE, ITUP-
KYJISIPHOE U MEXaHUUYECKOE.

KputepuanbHas 3aBUCUMOCTD IS BEIPQXKEHUSI MOITHOCTH MEXaHWYECKUX Memranok. Pa-
0oumil U MyCKOBOM MEepHObl MepeMelnBanus. THUIbI anmnapaToB, IPUMEHSEMBIX IJIS Iepeme-
[IMBAHMSL.

Pa3znen 3. TermioBbie mpouecchl

3.1. Ocnosvr mennonepedayu

TennonpoBoanocts. 3akoH Dypbe. Koaddunument termonpoomuoctu. duddepenin-
aJbHOE YPABHEHHUE TEIUJIONPOBOJHOCTH. TEIIONPOBOAHOCTh OJHOCIOMHONM M MHOTOCIOWHOM
CTEHOK. 3aKOH HECTAIlMOHApPHOW TeIuionpoBoAHOCTH. Kpurtepum TtemnoBoro momobusi buo,
®ypbe u Oe3pazmepHas TeMIepaTypa.

MeTtoapl pacyera HeCTAllMOHAPHOTO TeriooOMeHa. KOHBEKTUBHBIN Temoo0MeH. 3aKoH
Herorona. luddepennmansnoe ypaBHeHHE KOHBEKTHBHOTO TeriooOMeHa. Kputepun terioBoro
noo0ust ¥ CBSI3b MEXKIYy HUMH, TEINIOOOMEH MpU MU3MEHEHHH arperaTHOr0 COCTOSIHHSI YKHIIKO-
ctu. Teruonepenaya B KUMSAIIMX )KUIKOCTSIX U IPU KOHICHCAIIUN TTApOB.

OcHoBHbIE ypaBHEHHS TeIUIonepeaayu. J[Brxkyias cuiia TeIIOBBIX MpolieccoB. Brrunc-
JICHWE CpeAHEH Pa3HOCTH TeMIIepaTyp JJIU MPSMOTOKA, MPOTUBOTOKA, NMEPEKPECTHOTO M CMe-
[IAHHOTO TOKOB TerioHocuteneil. Koadduiment rernonepenayn 1 TepMHUUECKUE COMPOTHBIIE-
HUSL.

TennoBoe u3nyueHue, OCHOBHbIE MOHATHUSA. TeruiousnyueHue razo. Pacder nydncroro
Ter1000MeHa.

3.2. HaepesaHue, oxnasxicoenue, KOHOEHCAYUs

3HayeHne TerI000MeHa MPH OCYIIECTBICHUHU THIIEBBIX TEXHOJIOTUYECKUX IPOIECCOB.
[Ipenensl mpUMEHsEMBIX TEMIIEPaTyp U BHIOOP COOTBETCTBYIOIIETO TETNIOHOCUTENS U OXJIaX/1a-
IOIIETO areHTa.

Harpesanue BoasHbIM mapom. HarpeBanue TomoyHbIMU ra3zamMu. HarpeBaHue mpomexy-
TOYHBIMH TEIUIOHOCUTENSIMHU. HarpeBanue >1eKTpUIeCKiM TOKOM.

OxnaxaeHue BOI0H, BO3yX0oM U IbA0M. KoHIeH caIusl: TOBEPXHOCTHAS M CMEIICHHUSI.

Tumnel KOHJAEHCATOPOB, MPUMEHSEMBIX B THUIIEBOH MPOMBINIUICHHOCTH. Pacder moBepx-
HOCTHOTO KOHJICHCATOpPa, KOHJEHCATOPOB CMEIIeHUs! (MPSIMOTOYHBIX U MPOTUBOTOYHBIX). Oco-
OEHHOCTH pacyeTa KOHIACHCATOPOB CYyOJIIMMAIIHOHHBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

OcCHOBHBIE TIPHUHIIUIIBI KJIACCU(UKAIIMKA TEIUIOOOMEHHBIX amlmnaparoB. PexyrnepaTHBHBIC,
pereHepaTuBHbIE U KOHTAKTHBIE TEIUIOOOMEHHUKU. XapaKTePUCTHKA TETJIOHOCUTENEH U OCHOB-
HBIX THITIOB TETUIOOOMEHHBIX aliapaToB.

TennmooOMeHHUKH: Ta30BbIe, MAPOBLIE, BOJSHbBIC C MPUMEHEHUEM BBICOKOKHITSIIUX TETl-
JIOHOCHUTEIIEH, C UCIIONB30BaHUEM AIIEKTPOIHEPTHH, OCHOBHBIE THIIBI TEIUIO0OOMEHHUKOB. OCHO-
BBI pacyeTa TEeIJI000OMEHHBIX amnmapaToB. MaTepuanbHbIi U TeII0BON pacueT. OnpeneneHne Ko-
3¢ (ULIHEHTOB TeIIonepeiayl B TEMIOOOMEHHBIX ammapaTax, BbIOOp CKOpPOCTH padouux Tel,
oTpesieieHne TePMUYECKUX CONMpPOTHUBIEHUNA U T.4. OmpeneneHue cpeaHeld pa3HOCTH TeMIlepa-
Typ TIPU KOHJCHCAIIMH, UCTIAPCHUH W KUIICHUHU, CPEIHSS PA3HOCTh TEMIIEPATyp MPH MPSIMOM TO-
K€, MPOTUBOTOKE, CMEIIAHHOM TOKe. [ MapaBIuYecKuil 1 MeXaHMYECKHU pacdyeT TeII000OMEHHO-
ro ammapara. DHepretudeckuil u sxcepreruueckuii KI1JI tenmoodmennoro anmapara. [lytu nn-
TEHCU(UKALIUY TTPOIECCOB TEIIIO0OMEHA U TIOBBIIIIEHHE TEXHUKO-9KOHOMUYECKUX MOKa3aTenei.

TeroBast M30JAIMS, XapaKTEPUCTHKA TETUIOBBIX H3OJSIIMOHHBIX MAaTEPUANIOB U pacueT
U30JSIIAN. DICKTPODU3MIECKUE METOABI 00paOOTKH MUIIEBBIX MPOIYKTOB — HATPEB B AIIEKTPO-
MarHuTHOM ToJie — nH(pakpacHoe obmydenue, Bo3zaeicTeue noist BU u CBY, komOuaMpoBan-
HBIE METO/IBI.



3.4. BuinapusaHnue u gblnapHvle annapamoi

IIpuMeHeHMe MPOLECCOB BhIAPUBAHMS B MUILEBOW MPOMBINUIEHHOCTH. TeopeTnueckue
OCHOBBI BbllapuBaHus. OU3NUecKUe CBOWCTBA pAaCTBOPOB U U3MEHEHHE MX B IIPOLIECCE BhIApU-
BaHUs. OIHOKOpIYCHasl BbITapHas yCTaHOBKA. MaTepualbHbIM U TEII0BOM pacueT. Beinmapusa-
HUE B BaKyyMeé M I0J JaBJI€HHEM. MHOIOKOpIyCHas BbIIApHAs YCTAHOBKA, €€ YCTPOMCTBO U
HOPUHLUI JCHCTBHUS.

Cxema paboThl MHOTOKOpIYCHOU BhIMapku. CamoucnapeHue B NPSIMOTOYHON BBIAPHOM
ycTaHOBKe. PacueT MHOrOKOPITyCHOH BbIMapHON ycTaHOBKH. OnpeneneHue TeMiepaTypbl KUIs-
YEeHUsI PacTBOpPA, TEMIIEpATypHbIE NIOTEPU B BBIMAPHOM YCTAHOBKE, pacueT pacxoja IPErOIIEro
napa, pacuer ko3 @uuneHTa Terionepeiayy B BIIAPHBIX YCTAHOBKAX C YYETOM Iepernaja TeM-
nepaTyp Ha IUICHKE KOHJIGHCaTa, pacdeT OBEPXHOCTH HarpeBa. BeiOop umcia Kopmycos.

OCHOBHBIE TEXHUKO-?KOHOMUYECKHE XapaKTEPUCTUKU BBIIAPHOW yCTaHOBKU. OCHOBHBIE
THUIIBI BBIIAPHBIX ammapaTroB. BelmapuBaHue B TOHKOM IUIEHKE. MeTO/bl MOBBIIEHNS CKOPOCTH
LUPKYJIALMU. BeimapHbsle anmnapaTsl ¢ IPUHYIUTEIbHON HUPKYJISALMENH pacTBopa. Beimapusanue
C TEIUIOBBIM HacocoM. IlyTu NOBBIIIEHHS TEXHUKO-3KOHOMHYECKHMX IOKa3aTeseld BbIIapHBIX
YCTaHOBOK.

Pa3nea 4. MaccooOMeHHbIe POLecChl

4.1. Maccoobmennvle npoyeccol 8 nuujegoli NPOMblULIEeHHOCU

OcHoBBI TeOpuu MaccooOMeHa. Mexanusm MaccooomeHa. MaccooOMeH B TEXHOJIOTHYE-
CKHUX Ipoleccax MUIIEBbIX IPOU3BOJICTB. MacconepeHoc B MUIIEBBIX MPOAYKTaX U MaTepHUaiax.

[TumeBbie MPOTYKTH KAK MHOTOKOMIIOHEHTHBIE 1 MHOTO(a3HbIe cucTeMbl. [Ipumenenne
npaBuia Qa3 i aHanusa npoueccoB MaccoooMmena. Koadduuuentsr maccoobmMena u maccore-
penaun. Kosaddunument macconepenoca u ABMKyIMe cuibl npouecca. Kunernueckue xodddu-
LIUEHTHI B YPaBHEHUAX MAcCCOIIEPEHOCa.

JuddepeHnnansHoe ypaBHEHUE MacCOIepeHoca U €ro KpaeBbie ycimoBus. OOmui B
peuienus ypaBHeHHs. [lonoOue TemiaoBbIX M MaccoOOOMEHHBIX mpoueccoB. Auddy3nonnsnii u
MoJisipHbIi nepeHoc. KonuentpaunonHas auddysus u repmoauddysus. Iuarpamma paBHOBe-
cust. OcoOeHHOCTH MepeHoca B CUCTEMAax: TBEPIOE TEJIO — KUAKOCTh; TBEPJOE TEJIO — Ia3; XKU/I-
KOCTb — KHJAKOCTh. COBpeMEHHbIE METO/1bl UHTEHCU(UKAIIMY MacCOOOMEHa.

4.2. Copbyuonnvie npoyeccvl u annapamol

[Ipouiecc abcopbumu U MPUMEHEHHE €T0 B MUILEBOM MpoMbIieHHOoCcTH. Henzorepmuye-
ckasi abcopOuus, MHOTOKOMIIOHeHTHast abcopOuus. IIpoueccsl aacopbumuu U NpUMEHEHUE UX B
MUIIEBON MTPOMBIIIJIEHHOCTH.

N3otepmbl copbumu u necopbuuu. Meron rpaduyeckoro pacuera, COpOIMOHHBIX MPO-
neccoB. OCHOBHbIE TUIIBI aOCOpOEpOB U a7CcOpPOEPOB, XapaKTEPUCTHKA amlapaToB, IPUMEHsE-
MBIX B MHIIEBOM NPOMBIIUIEHHOCTU. PereHepanust mnoriortureneid. Ilytm uHTeHCHUKanum
COpPOIIMOHHBIX ITPOLIECCOB.

4.3. Dxcmpazuposanue u SIKCMpaKmopbvl

[Iponeccsl 3KCTpakMK B MUIIEBOM IPOMBIIUIEHHOCTH. MEeXaHU3M 3KCTPAaKIUN B CUCTE-
Me TBepAoe Teo — )XUIKocTh. uddy3snonnas Teopus sxcTpakunu. MaremMaTndeckoe orucaHue
npouecca 3kcTpakiui. Koadduimentsl BHenHel u BHyTpeHHeNH n1udy3un 1 METObl UX Orpe-
nenenus. BnusHue tepmonudy3un Ha mporecc 3KCTpakiuu. KOHCTpYKIMs SKCTPAaKTOPOB U
METO/Ibl pacuera, MaTepuaIbHbI U TEIUIOBOM OajaHCHI, ONpe/ieJIeHHe OCHOBHBIX pa3MEpOB arl-
naparoB. [[yTH NOBBIIEHNS TEXHUKO-3KOHOMHUYECKUX MTOKa3aTeeil 3KCTPAKTOPOB.

4.4. Ocnogvl 61a20KUHEeMUKU

[IpumeHeHune ypaBHEeHHH MaccoOoOMeEHa K MEpPEeHOCY BiIaru BHYTpH Marepuaina. Cramuo-
HapHOE M HeCTallMOHAapHOE MoJie BiarocozepxkaHusi. @opmbl cBsA3U ¢ MaTepuanoM, Ux (HPU3HNKO-
XUMHUYECKHE U SHEPreTUUeCKUe XapaKTepUCTUKH. AJCOPOIMOHHAs, KaNWUISpHas U SHTPONHUN-
Hasl CBSI3U.

Koaddunment nuddysun Biaru B MaTepuane u ero 3aBUCUMOCTb OT BIQKHOCTH U TEM-
nepaTypsl. SIBI€HHE TEpMOBIAronpoBOAHOCTH, €ro (PU3MUYECKasi CYLIIHOCTh U MaTeMaTU4YecKoe
onucanue. Ilytn naTeHCH(UKALMKU TIepeHoca Bjard BHYTpH MaTepuaa.
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4.5. Ilpoyeccol cywxu u cyuunbHvle YyCmano8Ku

[Ipoueccrl cymky B MHUILEBON MPOMBIIUIEHHOCTH. OCHOBHBIE MPOOJIEMbI TEOPUH U TEX-
HUKU cylikd. COBpEeMEHHBIN 3Tall pa3BUTUSA Hayku o cymike. Cyllka Kak IIPOLEcC pa3aeieHUs
¢da3 B yclIoBHSIX B3aUMOJICHCTBUSI BHEUIHUX M BHYTPEHHHX MoJyield. MeToapl 00e3BOKUBAHUS U
IIPUMEHEHHUE X B 3aBUCUMOCTH OT CBOMCTB IIPOJIYKTa U SHEPTUU CBSI3U BJIarM C MATEPUAIIOM.

[Tapametps! BiaxkHoro Bo3ayxa. J-X nuarpamma. OCHOBBI CTaTUKHU CYIIKH: aHAJIU3 U30-
TEPMbI COPOIIH U AeCOpOLMY, PABHOBECHAS BIIAYKHOCTbD, THAPOCKOMMYECKAs BIaKHOCTh, THCTe-
pe3uc copouuu U AecopOIMHU U €To MPAKTUYECKOe 3HAaYeHHE, TePMOIMHAMHUYECKHUE XapaKTepH-
CTUKH BJIAJKHOI'O MaTepuaa.

OCHOBBI KMHETHKHU CYIIKH. KpuBbIE CyIIKHM, CKOPOCTh CYLIKHA U TEMIIEPATYPHbIE KPUBBIE.
XapaKkTepuUCTHUKa OTIEIbHBIX IIEPUOIOB IIPOLECCa CYIIKH. YPAaBHEHMS KPUBBIX CYLIKH UL IIep-
BOT'O U BTOPOIO IEpUOAA.

KpaeBrble ycnoBus u Meronuka pemeHui auddepeHnnanibHoro ypaBHEHHUS! BIArompo-
BOJHOCTH JJIsL BTOPOro nepuoja cymku. KoadduiueHT Cyku 1 METO/Ibl €ro onpeaencHus, Ku-
HETUYECKHUM pacyeT MpoLecca CyIKH.

N3meHeHne cTpyKTypHO-MEXaHUYECKUX CBOWCTB MaTE€pHalIOB B Ipolecce CymKu. Mero-
Il 000CHOBAHUS ONITUMAIIBHOTO PEKMMa IPOIIECCOB CYIIKH.

OCHOBBI MHXEHEPHOI'0 pacyeTa CYIIWJIbHBIX YCTAHOBOK. TepMOAMHAMUYECKUN aHAIINU3
cymku B J-X aumarpamme, MOCTPOSHUE B HEH IMPOIIECCOB, MPOMCXOASIINX B Kajopudepe u Ccy-
HIMJIBHOM Kamepe. BapuaHThl CyIIMIBHOTO Mpollecca, UX aHAIMTUYECKU U rpadoaHaIuTHye-
ckuit pacuet. Duepreruueckuit KI1/] cymumnbHO# ycTaHOBKH.

HoBsie MeTobI CylIKy, UX (U3NYecKasi CYIIHOCTh: KOHBEKTHBHAS CYIIKa B MCEBIO0XKH-
KEHHOM, KHIAIIeM, ()OHTAHUPYIOUIEM, BUXPEBOM CIIO€ M BO B3BEIICHHOM COCTOSIHWH, CYIIKa
uH(ppaKpacHBIMU Jy4aMH, CYIIKa B 3JIEKTPUYECKOM I10J€ BHICOKON M CBEPXBBICOKOHM YaCTOTHI,
KOMOMHHMPOBaHHBIE METOJbl CYILIKH, MEHOCYIIKA, CYIIKa CyOJMMaluel, aKkycTUYecKas CyIIKa.
KonrtakTHbli BiarooomMeH. OneHka SKOHOMHYECKOW 3()(PEeKTUBHOCTH U IyTH MOBBIIMIEHUS TEX-
HUKO-KOHOMHUYECKHX MOKa3aTesiell CyInIbHbIX YCTaHOBOK. OCOOEHHOCTH CYIIKU B KOHJUIHO-
HUPYEMBIX IIOMEILECHUAX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamol

ITonsaTue o mponecce AUCTIILIANMU. J(narpaMMbl (pa30BOro paBHOBeCHUs 11l OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMecei. [Iporecchl meperoHku M peKTU(PUKAUU B MULIEBOW MPOMBIII-
neHHocTtu. OCHOBBI TeopuH neperonku. Kinaccuduxanus pasaeneHHbIX cMecei, OCHOBHBIE 3aKO-
HBbI [IEPETOHKMU.

Knaccugukanus nporeccoB neperoHku U caabocTu X NMPUMEHEHUs. Y CIIOBUS pasjierne-
HUSl B3aMMOPACTBOPUMBIX KOMIIOHEHTOB, YaCTUYHO PACTBOPUMBIX U HEPacTBOPUMBIX. CiloxKHas
IeperoHKa: MHOTOKYOOBBIE anmnapatsl; KOJIOHHbIE annapatbl. OcoOeHHOCTH IMpolecca peKTu(u-
kauuu. Pextuduxanys OuHapHBIX cMecell — HlealbHbIX, PEAIbHBIX, a3€TPOIHBIX. DKCTPAKTHB-
Has pektu¢ukanys. [Iporeccel, mpoTekaroniye Ha Tapeikax, HacaJOYHbIe KOJOHHBI, IUIEHOUHBIE
KOJIOHHBI, POTAllHOHHBIE AIIApPaTHhI.

[Tonsatue o KIIJI TapenbuaToro amnmapaTta, 3KBUBAJIEHTHOW BBICOTE, EAUHUIIE NIEPEHOCA.
[TyTy mOBBILIEHUS] TEXHUKO-3KOHOMHUYECKUX TMOKa3areseil pekTuduKalMoHHbIX anmnapatos. [lo-
HATHE O PEeKTH(PHUKALMN MHOTOKOMIIOHEHTHBIX cMeceil. MoneKymnsapHast TUCTUILIALUS.

4.7. Kpucmannuzayus

IIpoueccel KpucTaNIM3alluy B MUILEBON MPOMBIIIEHHOCTH. OCHOBBI TEOPUN KPUCTAIIIHU-
3anMu U3 pactBopoB. KpuBele paBHOBecus A Ipoliecca KpUCTAUIM3AUUN. 3apOKICHHUE KpH-
CTaJlJIOB.

Kunernka nponecca kpucramnuzanuu. Metoasl kKpuctaimnzauuu. Kpucrammsamus B
IIPOLIECCE 3aMOPAKUBAHMS, OCHOBHBIE 3aKOHOMEPHOCTHU. THIIBI anmaparoB JUisl KPUCTAIUIU3ALAN:
BAaKyyM amnmnaparsl; MEMIAIKA-KPUCTAJUIM3aTOpbl. MaTepranpHbIi M TEIJIOBOM pacdyeT KpHUCTaJI-
1u3atopoB. [IyTy NOBBIILIEHNS TEXHUKO-2KOHOMHUUYECKHUX IT0KA3aTEIe KPUCTAILIN3aTOPOB.

Pa3znen 5. Mexannuyeckne npouecchl

5.1. Ilpoyeccwt uzmenvuenus
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IIpuMeHeHre IPOLECcCOB U3MEIIbYEHUS B ITUIIEBOM TEXHOJIOIMU. TeopeTudecKue OCHOBBI
nporiecca apodieHust — padotsl [1.A. Pebunnepa, Kuka-Kupnuuesa, Putrtunrepa, C.H. XKypkosa
u np. Knaccugukanus MetooB n3MenbueHus. TUIbI TpoOUIbHBIX ycTaHOBOK. Cxema pacuera,
JIPOOHJIOK.

5.2. Copmuposanue

CoptupoBanue B Ipolieccax MUIIEBBIX TPONU3BOACTB. OCHOBBI TEOPUU CUTOBOTO aHATU3A.
Tunel annapatoB Jyisi COPTUPOBAHUS U OUYUCTKH.

5.3. Ilpeccosanue

[Tpomecchl mpeccoBaHus B NHILEBOW MPOMBIIIICHHOCTH. OCHOBBI TEOpUH 0OPabOTKU
MUIIEBBIX MPOIYKTOB AaBieHHeM. OTKaTHe KUAKOCTH, (OPMUPOBAHME MUILEBHIX MPOIYKTOB,
OpukerupoBanue. THIBI yCTaHOBOK Uit 00paboTku maBineHueM. [Ipeccsl s 00e3BOKUBAHMS,
($hOpMOBKH, OpUKETUPOBAHMS.

5.4. Cmewenue

CwMmenieHre B MUIIEBON MPOMBIIUIEHHOCTH. CMEIeHHE CBITyYnX U IUIACTUKOBBIX MaTe-
puanoB. Tumsl anmapaToB, MPUMEHIEMBIX ISl CMEIICHHS.

5 Oo6pa3oBaresibHbIE TEXHOJIOTHU
B cootBerctBum ¢ tpeboBanusimu GI'OC BO no HampaBieHUsIM TOATOTOBKH peain3a-
1Sl KOMIETEHTHOCTHOTO MOJX0Jla C HEOOXOAMMOCTHIO MPEIyCMaTPUBAECT HCIIOJIIb30BAHHUE B
y4eOHOM TPOIIeCCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHHS 3aHIATUN U IPYTUX HHHOBA-
[IMOHHBIX TEXHOJIOTUN B COYETAHUH C BHEAYIUTOPHOUN paboTO ¢ 1eabi0 POPMUPOBAHUS U pa3-
BUTHS INYHOCTHBIX U IPO(ECCHOHATBHBIX HABBIKOB 00YYArOIINXCSL.

Buj yqeOHBIX 3aHATHI DopMa IPOBENECHUS
WntepaktuBHas GopMa — Mpe3eHTAIMH C UCIIONB30BAaHHEM MYJIbTHMEIUH-
Jlexuun HBIX CPEICTB C MOCIEIYIOUMM 00CYKIEHHEM MaTepuanoB (JIEKLUS — BU3Y-
aJn3arns)
IIpakTHuecKue 3aHITUSL TpaaunmonHast hopma MpoBeIeHNsI MPAKTUIECKUX 3aHSITHH,

[IpopaboTka yueOHOrO MaTepuraa o AUCIUILIMHE (KOHCIIEKTOB JICKIIUH,
y4eOHMKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB), MOATOTOBKA K MTPAKTHYECKUM
CaMocTosiTenbHas padoTa |3aHATHAM U 3auTe pedepara, BBITOJHEHHUE HHINBUIYATbHBIX 3aaHHH,
MOJATOTOBKA K MOJYJIFHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO (BBIMOITHEHNE
TPEHUPOBOYHBIX TECTOB).

6 OneHoYHbIE CpPeICTBA TUCHUILTHHBI (MOTYJIS)

OCHOBHBIMU BHJAaM{ JAUCLMIUIMHAPHBIX OLEHOYHBIX CPEACTB MPH (PYHKLHOHUPOBAHUU
MOJ1yJIbHO-PEHTHUHIOBOI cHCTEeMbl 00Y4YEHHUs SBIIAIOTCS: HAa CTaAUM PYOEKHOrO pelTuHra, ¢op-
MHPYEMOTI'0 110 Pe3yJIbTaTaM MOJYJIbHOIO KOMIIBIOTEPHOIO TECTUPOBAHUS — TECTOBBIE 3aJaHNUS;
Ha CTauU MOOIIPUTEIIBHOI'O peﬁTHHFa, ®opMpreMoro 10 pe3yJbTaTaM HAIlMCAHUSA W 3alIUTHI
pedepaToB Mo akTyanbHON MpoOJIEMAaTHKE, HA CTaAUU IMPOMEXYTOUHOIO PEUTHHTa, OIpeaese-
MOTO TI0 pPe3yJIbTaTaM CAa4H 3a4eTa — TEOPETHUECKHE BOMPOCHI, KOHTPOJIHPYIOIINE TeOpeTHYe-
CKO€ cofiep’KaHHe y4eOHOro mMarepuaina, KOHTPOIUPYIOIUE IPAKTUUYECKUE HABBIKU U3 Pa3iIHy-
HBIX BUJIOB MpodeccHOHaNbHON nesrenbHocT obydaromerocs no OITOIl manHoro nHampasie-
HUs, (hopMHUpYEMbIe NPU U3YUEeHMH AUCHUIIMHBL «lIpolecchl M ammaparbl MUINEBBIX MPOU3-
BOJICTBY.
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6.1 IIacnopT GoHAA OLIEHOYHBIX CPEICTB MO IUCHUIINHE (MOTYJII0)
«IIpouecchl 1 annapaTbl MUILEBBIX MPOU3BOACTB

Ko O11eHOYHOE CPEICTBO
No KonTpomupyemsie pa3aemns (TeMbI) A N 1 P
KOHTPOJIHPYEMOK
/o IUCLUILUIVHBI HAaVMEHOBAHUE KOJI-BO
KOMIIETEHIIUN
TectoBbIe 3agaHus 20
1 OCHOBHBIE 3aKOHBI TEXHOJIOIHYECKUX MK-3. TIK-5 Bompocsr jiis 3a4yera 15
MPOIIECCOB. ’ KomrniereHTHOCTHO-
OPUEHTHPOBAHHOE 3a/IaHUE 1
TectoBbIe 3agaHus 20
Bomnpocs! mis 3auera 15
2 | M'umpoMexaHUYecKHUe MPOLECCh I1K-3, IIK-5 P a
KomnereHnTHOCTHO-
OPUEHTHPOBAHHOE 3a/IaHUE 1
TecToBbIe 3a1aHns 20
Bormpocs! 114 3auera 20
3 | TerutoBsIe mpoIecChl [IK-3, TIK-5 P o
KomrmeTenTHOCTHO-
OPHHTUPOBAHHOE 331aHUC
TecToBbIe 3agaHus 20
Bomnpocs! s 3auera 20
4 | MaccooOMeHHBIE MTPOIECCH [K-3, TIK-5 p
KoMnereHTHOCTHO-
OPUEHTHPOBAHHOE 3a/IaHNE 2
TecToBbIe 3agaHus 20
Bomnpocs! s 3auera 15
5 | MexaHn4eckue mpoIecChl [K-3, TIK-5 p
KoMmnereHTHOCTHO-
OPUEHTHPOBAHHOE 3a/IaHNE 2

®opma KOHTpPOJISI — TEKYIIMI KOHTPOJIb, pEUTUHIOBOE TeCTUpoBaHUe, MoyJsib Nel (Mak-
CHUMajibHasi peHTHHroBas oleHka — 20x2 6aymioB), 3aueT (MakcUMaibHas peHTUHIOBas OLIEHKa —
50 6annoB), TBopUeckuii 6amt — 10 6aos.

6.2 IlepeyeHb BONIPOCOB 1JIA 3a4eTa
Pasoen 1.0cnosénvie 3axonvl mexnonocuueckux npoyeccos. (ITIK-3, IIK-5)
. YCTpOHCTBO U paboTa OCHOBHBIX TUIIOB JPOOUIIOK.
. OcaxxieHue B 1IEHTPOOEIKHOM TIO0JIE.
. Mammussb1, paboTaromiye no npuHIUIY TPOKAaTKH.
. YcrpoiicTBO u paboTa mapoBoil METbHUIIBI.
. OTCTOMHMKM NEPUOINYECKOTO CHCTBHUS.
. Kimaccudukanms cymmioxk.
. Cura. Marepuan 1 ciocoObl U3rOTOBIICHHS.
. OTCTOMHUKH HENPEPBIBHOT'O IEUCTBUS.
. DKCTparupoBaHue U3 TBEPIBIX T U U3 KUIKOCTEH. .
10. [Tpou3BOAUTENHHOCTE BATBIICBON JPOOUIIKH.
11. Metoapbl pa3aeneHus HEOJHOPOIHBIX CUCTEM.
12. Cymka. CriocoObI yiaeHus BiIary.
13. YcrpoiicTBo 1 paboTa BaibleBOI IPOOUIIKH.
14. Cycnensus. OMynbcusl, MbUIb U AbIM. FIX cocTaBHbIE YacTH.
15. Ancop6uus. OnpeneneHue. Anmnaparsl s acOpOIUH.

O©OoOo~NOoO Ol WN -

Pasoen 2. I'uopomexanuuecxue npoyeccwi. (ITK-3, TIK-5)

1. Mexanudeckue nporeccol. zmenbuenue, ApoOieHne, pe3aHue.
2. Tumsl HACOCOB.

3. uddysus. J[Brmkymas cuiaa 3TOro mpoiecca.
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4. Knaccudukanus crmoco00oB IpoOIeHusl.

5. Ab6copbuus. Onpenenenune. Konctpykums abcopOeHTOB.

6. [loHsiTHE HEOTHOPOJHBIX CHCTEM, UX KJIACCH(HUKAILIUS.

7. CTpyu *KHJIKOCTU M MX BO3JCHCTBHE HAa CTEHKHU COCY/Ia.

8. UTo OTHOCAT K MacCOOOMEHHBIM IIPOIECCAM.

9. MeTop1 COPTUPOBAHUS CHITYYUX MaTEpPUATIOB.

10. 3akoHBI COXpaHEHHSI MACCHI U YHEPruH. VX ompenencHue.
11. TToBepXHOCTHOE HATSKEHUE, KATUJUIIPHOCTD, BI3KOCTb.
12. Cxempbl HaIIpaBiIeHHsI B3aUMOICHCTBYIOIIMX TTOTOKOB.

13. Yto monumaetcs moj ciioBoM "ammapat"?

14. OcHoBbl ruapaBiavKu. OCHOBHBIE TOHATHUS U OIPECIICHNUS.
15. CriocoObl OXJIaXICHHS ¥ 3aMOPAKUBAHUSI.

Pasoen 3. Tennoswie npoyeccoi. (ITIK-3, TIK-5)

1. Kakue niporieccbl OTHOCATCS K TEIJIOBBIM?

2. IIlneBMaTHUecKoe NepeMerInBaiue. Y CTpoicTBO U paboTa.

3. [Ipeccyromiue (OpUKETHPOBOYHBIC) MAIIIUHEI.

4. Kakue nporecchl OTHOCATCS K MaCCOOOMEHHBIM ?

5. Kimaccudukanus anmapaToB i IEpEMEITUBAHMSL.

6. OCHOBBI IPOLIECCOB OXJIAXKICHUS U 3aMOPaKUBAHUSL.

7. Kakue 4eTsIpe rpymiisl MpoIeccoB paccMaTpuBaloTCs B Kypce «lIpomeccs! u anmapatsl
MUIIEBBIX MPOU3BOACTB"?

8. YcTpoiicTBO 1 paboTa JOMACTHBIX MEIIAIOK.

9. Tunsl Ter1000MEHHBIX annaparoB. VX cxeMsl.

10. MeTo1bI MOACTUPOBAHUSI.

11. Paznenenunie HEOJHOPOAHBIX CUCTEM. MeXaHWYeCKHEe TPOLIECCHI.

12. Bbi0op KOHCTPYKITUH TEIUIOOOMEHHBIX aIaparoB.

13. OcHOBHBIE NOJOXKEHUSI HAYKU O IIpoLieccax U amrmaparax.

14. Teopus ¢punbTpoBaHUS C 0Opa30BaHUEM OCAJKA.

15. Kpucrannu3zanus u pactBopeHre. OCHOBHBIE CBEJICHHS.

16. [uxnonsl. [IpuHIAT KEHCTBHS.

17. A6copbums. MarepuanbHblil 6anaHc abcopOIUH.

18. Marepwuansl 51 H3TOTOBJICHUS ammmapaToB. MeTasuibl.

19. OcaxxaeHune B rpaBUTALMIOHHOM I10JI€ (OTCTaUBAHUE).

20. TyHHENbHBIEC CYIIHIIKH.

Paszoen 4. Maccoobomennvie npoyecceot. (ITK-3, TIK-5)

. OcHOBHBIE TIpaBUIIa MOJEITUPOBAHMSI.

. Kuaetnka pepMeHTAIIMOHHBIX TIPOIECCOB.

. HenTpobexxnoe punbTpoBanue. Ero MexaHu3M.

. Kitaccudukanms MaccooOMEHHBIX MPOIIECCOB MO CIIOCOo0y B3auMoaeucTBus (ha3.
. CnoxxHas meperonka (pextudukanus). MHOTOKYOOBBIE ammapaThl.

. Paznenenne mo opme vacruir.

. Knmaccudukanus annapatoB 1js GUIBTPOBAHHUS.

. [Ipouiecc neperonku. [Ipocras neperoxka.

. 3aKOHOMEPHOCTH (PIILTPOBaHMsI O0€3 00pa30BaHUs OCaJKa.

10. MaccooOMeHHBIE TIPOIIECCHI.

11. TuapaBardeckue MPOIECCHI A OTACICHHS KUIKOCTH.

12. Cymka. CriocoOsI 00e3BokuBanus. O0Mmas XxapaKTepUCTHKA.

13. Kpucrannu3zamnus u pactBoperre. CyInHOCTb MPOLECCOB.

14. YcnoBusi KpUCTAUTA3AIMU  PACTBOPEHUSI.

15. IlepememuBanue. JlonacTHbIE, MPOMEIIEPHBIE U TYPOUMHHBIE MEIIIAIKH.

O©Ooo~NOoO ok WwWwN -
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16. Termmo0OMEHHUKH ¢ pyOamIkamMu, KOXKYXOTpyOHBIE.
17. Cnoco6s! kpuctammzanui. OCHOBHbBIE OHATHS TEOPUH KPHCTAIUTU3ALHH.
18. Coneprxanue kypca "[Iporecchl v anmaparhsl MUIIEBBIX TPOU3BOICTB".

19. 3nauenue nporecca cynmky. Buabl BIaKHBIX MaTepHaioB.
20. OCHOBHBIE TEOPHH PACTBOPEHHUSL.

Paszoen 5. Mexanuueckue npoyeccoi. (ITIK-3, TIK-5).
1. Ipo6nenwne. Knaccudukarmus cnoco6oB aApo0OIeHus.

O©oo~NOoOOThwiN

. OTCTOMHUKH HENPEPHIBHOTO JEHCTBUS.

. Konpencanusa. O0mue ceeneHus.

. CoprupoBanue. [IpocenBanue, cura.

. @unbTpoBanue. Tunsl GUIBTPOBAIBHBIX MPOLIECCOB.
. AncopOuus. OCHOBHbIE CBE/ICHHUS.

. TpeGoBanusi, npeabsaBIsieMble K anaparam 110 TEXHUKE 0€3011aCHOCTH. DProHOMHKA.
. MeTonpl pa3aeneHuss HEOJHOPOIHBIX CUCTEM.
. Knaccudukanus cymmnox.

10. TpeGoBanwus1, MPEIbSBISEMBIC K allliapaTam.

11. DkcrutyaTaliOHHbBIE TPEeOOBaHUSI.

12. Knaccugukaiusi HEOTHOPOIHBIX CUCTEM.

13. MeTo/ib1 BeITApHBAHMS.

14. OrcTOoMHUKYN NEPUOINYECKOT0, ITOIYHENPEPHIBHOTO AEUCTBHUS.
15. JleHTOYHBIE CYIIHUIIKH.

6.3 IlIxkaia OLleHOYHBIX CPEACTB

YpoBHU OCBOECHUS
KOMITETEHITUHN

Kpurepru oneHnBaHUs

OrneHOYHBIE CpeCTBA
(k0J1.0aJUIOB)

[IponBuHyTHII
(75-100 6ammoB)
«3aYTEHO»

Brinmonnenune mosHoro obovema paboThl; MPaBUIIBHBIE U
YEeTKHE OTBETHl Ha BOINPOCH 3a4eTa; CIIOCOOHOCTH (op-
MHUpPOBaTh COOCTBEHHOE MHEHHE 10 aKTYaJbHBIM BOMPO-
cam;

- IIOJIHOE 3HaHME Y4eOHOro MaTepHaja M3 pasHbIX pasze-
JIOB AMCLMIUINHBI,

- 3HaHUE AacCOPTHMEHTa W TOTPEOUTENLCKUX CBOWCTB
TOBapoOB, (hakTOphl, HOPMHUPYIOILINE U COXPAHSIIOIINE HX
Ka4eCTBO;

- 3HaHHE MeXaHW3Ma NPUBJICUCHUS IOTPEOUTENST B Mara-
3MH 1 00palieHns ero BHUMaHUe Ha KOHKPETHBII TOBap;

- 3HaHUE MPaBHJI YBEJIWYCHHUS BPEMEHU NpeObIBaHMS I0-
KyIlaTeasl B TOPrOBOM 3aji€ M KOJIMYECTBO COBEPIIAEMBIX
UM ITOKYIIOK;

- 3HAaHWE METOAOB YINpaBJCHHUs MOBEIECHHEM MOTpeOUTE-
JIe, MTHUIMUPYS UX Ha COBEpILEHHE ONaronpusTHBIX IS
PO3HUYHOIO TOPTOBOT'O NPEIIIPUATHUS ACUCTBUIA;

- BIIQICHUE METOJaMH KOHTPOJIS 3a COOJII0AeHuEM TpeOo-
BaHUH K yIaKOBKE U MapKUPOBKE, PAaBUII U CPOKOB Xpa-
HEHHs1, TPAHCIIOPTUPOBAHUS U peaju3alyiy TOBApPOB, IIpa-
BWJI MX BBIKJIQJIKM B MECTax IMPOJAXKU COINIACHO CTaHJap-
TaM MepYaHJIali3uHIa, IPUHATHIM Ha NPEANIPUSITHH

TecToBble 3amanus
(31-40 6amnoB)
Pedepar (9-10 6amion)
Bomnpocs! k 3auery
(38-50 6aytoB)

Bba3zoBriit
(50-74 6amna) —
«3a4YTEHO»

Brimonnenne o6bema pabor Ha 75-80%; ymeHue nartb
MIPaBUJIbHBIA, HO HE BCETJa MOJHBIA OTBET Ha JOTIOIHH-
TEJIbHBIE BOIPOCH 3a4eTa; HEKOTOphIE TPYAHOCTH B (op-
MHUPOBAHUU COOCTBEHHBIX BBIBOZOB 110 aKTyaJbHBIM BO-
Ipocam;

- 3HaHHe Y4eOHOro MaTepuaja U3 pas3HbIX Pa3/esIoB JHC-

TecToBble 3aganus
(21-30 6amnoB)
Pedepar (7-8 6amnos)
Bompocs! k 3auety
(25-37 6amnoB)
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LUTUTAHEI;
- 3HaHHWE AacCOPTUMEHTa M TOTPEOUTEIHCKUX CBOWCTB
TOBapOB, (DAKTOPHI, (POPMUPYIOUINE U COXPAHSIONINE HX
KauecTBO;

- 3HaHWE MeXaHW3Ma TPUBIIEYCHUS TOTPEOUTENST B Mara-
3WH ¥ 00paIeHs ero BHUMaHue Ha KOHKPETHBIN TOBap;

- 3HaHWE MPaBWI YBEIMYCHHUS BPEMEHH MPEOBIBAHUS T10-
KymaTelisi B TOPTOBOM 3aJie¢ U KOJIMYECTBO COBEPIIIACMBIX
YM TIOKYTIOK;

- 3HaHUEC METOJIOB YIIPABJICHUS MOBEACHUEM IMOTpEOUTE-
JIeH, UHUIIMUAPYS MX HA COBEPIICHUE OJIaronpusATHBIX IS
PO3HUYHOTO TOPTOBOTO MPEANPHUATUS I€UCTBUH;

- BJIaJICHUE METOJIaMH KOHTPOJIA 3a COOIII0IEHHEM TpeOo-
BaHUH K yITaKOBKE U MapKUPOBKE, MPABUII U CPOKOB Xpa-
HEHUS, TPaHCTIOPTUPOBAHHS U PEaTH3aIHA TOBAPOB, Mpa-
BHJI UX BBIKJIAJIKH B MECTaX MPOJAXH COTIIACHO CTaHap-
TaM MEpPYaHJai3UHIa, IPUHSTHIM HA IPEANPUATUI

IToporossrii
(35-49 6amnon)
«3aUTEHO»

Brinosnenune oobema pabotel Ha 50-60%; MO OCHOBHBIM
BOIPOCAM OTBET NPABMJIbHBIN, HO HEOJIHBIN; IPOOIEMBbI
B (hopMyIMpOBaHWN COOCTBEHHOTO MHEHUS

- 3HaHUE AacCOPTHMEHTa W TOTPEOUTEILCKUX CBOWCTB
TOBapOB, (HaKTOPHI, (HOPMHUPYIOIINE U COXPAHSIONINE FX
Ka4yecTBO;

- 3HaHHUEC MEXaHn3Ma IMPUBJICUCHUA HOTpC6I/ITeJ'IH B Mara-
3WH 1 00palieHnsl ero BHUMaHUe Ha KOHKPETHBIN TOBap;

- 3HaHUE MPaBUJI YBEJINYECHUS BPEMEHU NpeObIBaHUS IIO-
KyrnaTtejid B TOProBoOM 3aji€ U KOJMYECTBO COBCPHIACMBIX
UM TOKYTIOK;

- 3HAHWE METOAOB YINpPaBJE€HHs MOBEIECHHEM NOTpeOUTE-
JIel, MTHULMUPYS UX Ha COBEpILEHHE ONaronpusTHHIX IS
PO3HUYHOIO TOPTOBOTO IPEIIPUATHUS NEUCTBUM;

- BJIQICHUE METOJaMH KOHTPOJIS 3a COOJII0AeHUEM TpeOo-
BaHUM K yIIaKOBKE U MapKHPOBKE, MPaBUJI U CPOKOB Xpa-
HCHUA, TPAHCIIOPTUPOBAHUA U pCain3aliliid TOBApOB, Ipa-
BWJI X BBIKJIAJIKU B MECTax MPOJaXXH COTJIACHO CTaHAap-
TaM MEpYaHJal3uHIa, IPUHATHIM Ha NPEANPHUITUI

TecTtoBble 3a1aHu
(11-20 6ammoB)
Pedepar (5-6 6anos)
Bomnpocs! k 3auery
(18-24 6amna)

Huzkuit
(momoporoBerit)
(xommeTeHIus
He c(hopMHUpOBaHa)
(menee 35 GanoB)
«HE 32UTCHOY

Breimmonneno menee 50% oOvema paOoThI; HEyMeHHE
chopMyJIMPOBaTh MPABUIbHBIM M YETKHUH OTBET IO BO-
mpocaM 3adera; HeyMeHHe (HOopMyIHpOBaTh COOCTBEHHOE
MHEHHE

- He3HaHWe Y4eOHOTOo Marepuaja U3 pa3HBIX Pa3JelioB
JTUCTIUTUTAHBL;

- HE3HaHHWE aCCOPTHUMEHTa W MOTPEOMTENbCKUX CBOWMCTB
TOBapoOB, (pakTOphl, HOPMHUPYIOLINE U COXPAHSIIOIINE HX
KauecTBO;

- He3HaHWE MeXaHU3Ma MPUBJICUYCHUS MOTPeOUTENS B Ma-
rasuH ¥ OOpalleHus] ero BHUMaHWE Ha KOHKPETHBIH TO-
Bap;

- HEe3HaHWE IPaBHJI yBEJIWUYCHHS BPEMEHH TNPEObIBAHUS
[IOKyTIaTeNsl B TOPrOBOM 3alie M KOJMYECTBO COBEpIIIae-
MBIX UM IOKYTIOK;

- He3HaHHWE METOJIOB YTPABJICHHUS MOBEICHUEM NOTpeOu-
TeJlel, MHUIUHUPYS MX Ha COBEpIIECHHE OJaronpusTHBIX
JUTsL PO3HUYHOT'O TOPTOBOTO MPEANPUSITHS AEHCTBUN;

- HeBJIQ/ICHHE METOJaMU KOHTPOJIS 32 COOJIIOICHUEM Tpe-
O0OBaHMIl K YIIaKOBKE M MapKHUPOBKE, MPAaBUI U CPOKOB
XpaHEHUs, TPAaHCIIOPTUPOBAHUS U PEaTU3allMi TOBAPOB,

TecToBble 3a1aHuA
(0-10 6amoB)
Pedepart (0-4 6anna)
Bomnpocs! k 3auery
(0-17 6ammoB)
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MIPaBUJI X BBIKJIAJKH B MECTaX MPOJaXH COTJIACHO CTaH-
JapTaM MepYaHJai3uHTa, IPUHATHIM Ha MPEeANPHSITHN

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepraioB), HE00-
XOJUMBIX JJIS OLIEHKH 3HAHWM, YMEHUM, HABBIKOB U (WJIM) OMBITA JESITEIHOCTH, XapaKTepHU3y-
IolUe ATanbl (GOPMHUPOBAHUS KOMIETEHIIMN B MPOILECCE OCBOCHUS TUCIUILUIMHBI (MOIYJS) MO-
JIPOOHO MIPEICTaBICHBI B TOKyMeHTE «DOH/ OIEHOYHBIX CPEJCTB AUCIUTUTHHBI (MOITYIIS )».

7/ YueOHO-MeTOAMYECKOEe U MH(OPMAIIUOHHOE 00ecnedeHne JUCIUILTUHBI

(MoayJin)
7.1 YueOHas JquTepartypa:

1. bakun, U. A. IIpoueccsl u anmaparsl MAIIEBBIX TPOU3BOJCTB: yueOHOe mocodue / U.
A. bakun, B. H. Banen. — Kemeposo : KemI'Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6.
— Teker : onextpoHHbId // Jlawb : dneKTpoHHO-OMONMMorewyHass cucrema. — URL:
https://e.lanbook.com/book/156113 (mara obpamenus: 16.07.2021). — Pexxum nocrtyma: amns aB-
TOPH3. II0JIb30BATEIICH. .

2. Bobnukosa, T.B. Ilporneccs! 1 anmaparsl NHUILIEBBIX TPOU3BOJCTB: YueOHOe nmocodue.
2-e u3., iep. u gon. / T.B. Boomukosa, C.H. IllneixoB u ap. — CII6.: Jlans, 2016. — 204 c.

3. l'op6aTiok B. Ipomeccsl 1 anmapaTsl MUAIIEBBIX Mpou3BoacTBaM. — M: Kosoc, 1999.

4. Kapeukwuii I'.J[., BacunseB b.B. Ilpoueccol u ammapaThl NTUIIEBBIX TPOU3BOICTB.
YueOuuk s By30B. — M., Komnoc, 1999. — 551c.

5. JlunaroB H.H. Ilponeccsl u anmapaTel MUIIEBBIX MPOU3BOJACTB. — M.: DKOHOMHUKA,
1987.

6. Manaxos H.H., Ilnakcun FO.M., Jlapun B.A. Ilpoueccsl u annapaTsl MUIIEBBIX MPO-
U3BOJICTB. YueOHUK Ji1s By30B. 31, kommieke Opnosckoro I'TY, 2001. — 650c.

7. Habues, @.I'. TIpouecchl u anmapaThl MULIEBBIX MPOU3BOACTB: YueOHoe nocobue .1
Habwues, P.H. Axmanees. — CII6.: JIans, 2016. — 208 c.

8. Beromxkuna, A.I". IIpomeccsl u ammapatsl 3amuThl OKpyx)aromei cpeast / A.I'. Berom-
kuHa. — M.: Beicmas mkomna, 2008. — 639 c.

9. JIaGopaTopHBIif MPAKTHKYM TIO MPOIECCaM U amlmapaTaM MUIIEBbIX MPOu3BOACTB. [lox
pen. C.M. I'pebGentoka. — Jlerkas u nuiieBas MpoOMBIIIIEHHOCTh, 1981

10. Mpaktukym no mucuuiuimHe «l[Iporecchl M anmaparsl MUIMIEBBIX MPOU3BOJICTBY. —
Muuypunck PO 2006r. —49c.

11. Cubupsixos, I'.B. IIpouecchl u anmnaparsl MUIIEBONH TEXHOJOTUU: Y4yeOHoe nocodue /
I".B. Cubupskos, F0.A. MapteinoB. — CII6.: Jlans, 2014. — 544 c.

12. Kparkuii Kypc (T€3UCHI) JEKIHMA, MaTepUaIIbI JJISI CAMOCTOSATEIILHOW pabOTHI CTYIeH-
toB (CPC), marepuansl 1151 KOHTPOJIS 3HAHUH CTYAEHTOB (B T.4. TeCTHI U1t DBM).

7.2 MeTonnueckne yKa3aHus 110 OCBOCHHIO JUCHHUILIMHBI (MOYJIs1)

1. HoBukoBa .M. MeToanueckue yKa3aHus 1O BHITIOJTHEHUIO CAMOCTOSITENILHON pabOThI
no aucuuiuinHe «lIponecchl W anmaparbl TUIIEBBIX MPOU3BOJCTBY, HAPABICHHUE MOJATOTOBKHU
38.03.07 ToBapoBenenue. — Muuypunck, 2023.

2. HoBukoBa V.M. Meroanueckre yka3aHUs 10 BBIMOJTHEHHIO KOHTPOJBHOW pabOTHI 1O
nucuumnHe «lIponeccsl M anmapaThl NHUILEBBIX IMPOU3BOACTBY, HANPABIECHUE MOATOTOBKH
38.03.07 ToBapoBenenue. — MuuypuHck, 2023.

7.3 Undopmanmonnbie 1 HU(PoOBbIE TEXHOJIOTHH (IPOrpaMMHoe odecie-
YyeHue, COBpeMeHHbIe MpodeccnoHaIbHbIE 0a3bl JAHHBIX 1 HH()OPMALIMOHHbIE

CIIPABOYHbIE CUCTEMBI)
VYuebHas nucnumuiiHa (MOYJb) TIPEeIyCMaTpPUBAaeT OCBOCHHE WH(POPMAIMOHHBIX U Q-
POBBIX TeXHOJIOTHH. Peanu3arust uQpoBBIX TEXHOIOTUN B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
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JsieTCs OJHOM M3 BaXXHEWIIMX 1eeil o0pa3oBaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIUXCcsl KaKk OyIyluX BbICOKOKBAJIU(UIMPOBAHHBIX CIIELHa-
JICTOB.

[udpoBble TEXHOJIOIUK MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(h(EKTHBHOrO peleHus
3a1a4 Mpo(eCcCHOHATBHOT0, COIUAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTuH. OcBoeHHe LHU(POBBIX TEXHOJOTUI B paMKax
JAHHOW UCIUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaIC)KAIUM
00pa3oM IoJy4arh JIOCTYII, YIPaBISATh, HHTETPUPOBATh, OOMEHHUBATHLCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMALIKIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONIOTUN. @opMupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH HpeAnonaraeT padoTy C JaHHBIMHU, BIIaJICHHE HMHCTPYMEHTAMHU JUIs
KOMMYHHMKAIUH.

7.3.1 D1eKTPOHHO-0MOINOTEYHAS] CUCTEMBI M 0a3bI JaHHBIX

1. OO0 «OBC JIAHB» (https://e.lanbook.ru/) (zorosop Ha oka3zanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas 25ieKTpoHHAsE OMOIMOTEKA)

2. DueKTpOoHHO-OMOIMOTeYHast cucrema wu3zarenbcrBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEJOCTABJICHHUIO JOCTYIMa K 3JEKTpOHHBIM m3ganusiM OO0
«M3natensctBo Jlanby oT 03.04.2023 No 1)

3. DiaexkTpoHHO-OMOIMOTEUHass cucTteMa wm3aatenbcTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEJOCTABJICHHUIO TOCTYIa K 3JEKTpOHHBIM u3ganusiMm OO0
«M3natenscTBo JIanb» oT 06.04.2023 Ne 2)

4. baza maHHBIX 3JeKTPOHHBIX MHPOpMannoHHbIX pecypcoB ®I'BHY HHCXB (morosop
o 00ecleyeHHIo JA0CTyIa K MeKTpoHHBIM uHpopMarmonubiM pecypcam O@I'BHY [THCXBb ue-
pe3 tepmunan ynanennoro nocryna (TYl ®T'BHY LTHCXB) ot 07.04.2023 Ne 6/H)

5. DnekTpoHHO-OuMOmHOTeuHass cuctema  «AgriLiby ®I'BOY BO PrA3y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA TpeaocTaBieHue goctymna oT 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreyHas cucrema «HarumonaneHbl 1IMPPOBOI pecypc «PyKoHT»:
Kosmexinu «ba3oseiii Maccu» u «Konoc-c. Cenbckoe xo3siictso» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K 00pazoBaTeabHOi iargopme OO0 «IneKTpoHHOE U3za-
tenbcTBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnexkrponHo-6nOIMOTeUHast cuctema «Bepraackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHKe Tpou3BeieHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(morosop o noakmoueHnn k HOb u npexocraBnenun goctyna k oosexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamienue o COTPYJHHUYECTBE MO OKA3aHUIO OMOIMOTEUHO-WH(POPMALMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TIOJH30BATENSIM YHUBEPCUTETA U3 YMCIIa HHBAJHMJIOB 10 3pEHUIO, Cla-
OOBHIANINX, UHBAUAOB JIPYTUX KAaTErOpHid C OTPaHUYEHHBIM JTOCTYNOM K HH(OpMAIHH, JIUII,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedyatHoro tekcra TOI'BYK «TamboBckast o6nactHas
yHUBepcalibHas HayuHas oubimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectne oT 16.09.2021 Ne 6/H)

7.3.2 UndopmaniuoHHbIe CIPABOYHBbIE CUCTEMbI
1. CrpaBounas npaBoBas cucreMa Koncynbrantllntoc (1oroBop nmoctaBku M COMPOBOXK-
nenus sx3eMiusipo cucteM Koncynerantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-
T'H IO CONPOBOXKACHUIO oT 22.12.2022 Ne 194-01/2023)
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https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

rpamMmbl «Pocmetony (moroBop ot 11.07.2022 Ne 530/2022)

7.3.3 CoBpemeHHbIe NIPodeccHOHATbHBIE 0A3bI JAHHBIX
1. ba3za naHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEILHON TPO-

2. baza nannpix Hayunoii anextponnoi 6ubamoreku eLIBRARY.RU — poccutickuii nn-
(dhopMaIMOHHO-aHATMTUIECKHIA MOPTal B 00JIACTH HAYKU, TEXHOJIOTHH, MEIUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/
3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
4. OtkpeiTeie naHHbIe DeaepanbHON  CITYKObI
https://rosstat.gov.ru/opendata

I‘OC}’I[&pCTBCHHOﬁ CTaTUCTHUKHU -

7.3.4 JInnieH3MOHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe o0ec-

MECYCHUEC, B TOM YUCJIC OTCIHCCTBCHHOI'O NPOU3BOACTBA

Ne HaumenoBanue PazpaboTumnk HoctynHocTh Ccoinka Ha Equnabiin PexBU3UTEI NOI-
1O (mpaBoobia- | (JIMLEH3MOHHOE, | PEeecTp POCCUHCKUX TBEPIKAAIOLIETO 0~
JaTeIb) cBoOoJHO pac- | mporpamm mii OBM | kymenra (npu Hanu-
npoctpangemoe) | u BJl (nmpu Hammuum) YUH)
1 Microsoft Windows, Microsoft JIuieH3noHHOe - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JEeUCTBUS: OECCPOUHO
2 AHTHUBUpYCHOE MPO- AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbIH
rpammHoe obecrieuenue | pust Kacrmepcko- ov.ru/reestr/366574/? norosop ¢ 000
Kaspersky Endpoint ro» sphrase_id=415165 «Codreke» ot
Security mist Ou3Heca (Poccwust) 06.07.2022 Ne 6/H,
CpOK JAeHCTBUS: C
22.11.2022 mo
22.11.2023
3 | MoitO¢uc Crangaptueii [ OOO «Hosbie Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
- o0JauHbIe TEX- ov.ru/reestr/301631/? «PyOuKon»
OducHbrit maker nosoruun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C JOKYMEH- cusi) 03641000008190000
TaMH U TIOYTOM 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 [IporpammHas cucrtema AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonuslit qo-
JUISL OOHAPY KEHUS TEK- ruat» (Poccust) ov.ru/reestr/303350/? rosop ¢ AO «AH-
CTOBBIX 3aMMCTBOBaHHI B sphrase_id=2698186 THILIATHAT OT
yueOHBIX ¥ HAYYHBIX pa- 17.04.2023 Ne 6627,
6oTax «AHTUILIArHAT CPOK JICHCTBUSL: C
BY3» 17.04.2023 no
(https://docs.antiplagiaus.r 16.04.2024
u)
5 Acrobat Reader Adobe Systems | CBo6ojHO pac- - -
- IPOCMOTP JIOKYMEHTOB MPOCTpaHsieMoe
PDF, DjvVU
6 Foxit Reader Foxit CBobonHO pac- - -

- IPOCMOTp JOKYMEHTOB
PDF, DjvU

Corporation

IPOCTPpaAHACMOC
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https://rosstat.gov.ru/opendata
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

7.3.5 Pecypcbl HH(OPMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii o nudposoit Tpanchopmanuu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBasi cucrema «’APAHT».

3. www.consultant.ru - cipaBouno-mpaBoBas cuctema «Koncyabrant [Timocy.

4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.

5. baza nanubix nHbOpManMoHHON cucTeMbl «EqnHOE OKHO JocTyma K 00pa3oBaTeIbHBIM

pecypcam» http://window.edu.ru

6. DIIeKTPOHHO-OMOIMOTEeUHAas cucTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.com.
7 HanmonanpHbIl nudpoBoii pecypc «PyKOHT» - MEKOTpacieBas IeKTpOHHas OMOInoTeka

Ha 0a3e TexHosornu Konrekcrym http://www. rucont.

8. DnexTpoHHas OubIMoTeyHast cucrema Poccuiickoro rocyaapcTBEHHOTO arpapHOro 3a04-

HoTO yHHMBepcuTeTa http://ebs.rgazu.ru.

LN~ WNE

7.3.6 LInppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM PO-

mecce
LMS-tnardpopma Moodle
BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
BuptyansHas nocka Padlet: https://ru.padlet.com
Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru
Cepsucsl onpocos: Suaexc ®opmel, MyQuiz
Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru
CepBuC coBMecTHOM pa0OThl Haj mpoekTamu g Hebombmux rpynn  Trello
http://www.trello.com

7.3.7 LInppoBble TEXHOJIOTMHU, IPUMEHsieMble TPU U3yYeHUH THCIUTLIH-
HbI

Hudpossie TexHonoruu | Bunpl yueOHoOI paboThl, BbINOA- | PopMupyemsbie NJAK
HSIEMbIE C IPUMEHEHHEM IIU(PPO- | KOMIETEHIHH
BOW TEXHOJIOTHH

1. | O6maunbie TexHogoruu | Jlexkuuu ITK-5 NAK-1
CamocTosaTenpHas paborta
2. | bonpime nanusie CamocrosiTenbHas pabora I1IK-5 NJK-1

8 MarepuajibHO-TeXHHUYECKOE O0ecredeHue M CIUIIUHbI (MOLYJIA)
1. Yuebnas aynutopust Jyisi IPOBEICHUS 3aHATUN JEKIIMOHHOTO TUMa (T. MUIypuHCK, Y.

['epacumosa, nom Nel30, 5/26)

1. Kononku Micro (uuB. Ne 2101041811);

2. YHuBepcanpHO€e oTojao4yHoe KperuieHue (MHB. Ne 2101041814);

3. OkpaH c snektporpuBooM (MHB. Ne 2101041810);

4. TIpoextop CT-180 C ( uuB. Ne 2101041808);

5. Komnsrotep Celeron E3300 OEM MonuTtop 18,5" LG W 1943.

HaGopb! 1eMOHCTpaliMOHHOTO 000PYA0BaHUS U y4eOHO-HATISAHBIX TOCOOUIA.
KomnbrotepHas TexHuka moikiatodeHa kK ceT «VHTepHeT» m olecnedyeHa AOCTYNIOM B

OUOC ynusepcurera.

2. YueOHast ayauTopus Ul NMPOBEJACHUS 3aHATUN ceMHHapcKoro tumna (r. MudypuHCK,

yi1. I'epacumoBa, mom Nel30A, 5/14)

1. HIxa¢wr 1abopatopubie MeTayuinyeckue (MHB. Ne 1101041124, 1101041125);
2. llIxad madoparopusiii (MHB. Nel1101040683);
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3. LHentpudyra MIIB-340(unB. Ne 1101040645);

4. lentpudyra MPW-310 (uaB. Ne 1101040644);

5. ®otoanekrpuueckuii koopumetp (MHB. Ne 1101041214);

6. YasTpatepmoctaT YTV-4 (uuB. Ne 1101040643);

7. Tutpatop (uaB. Ne 1101040688);

8. banu Bonsubie (MHB. Ne 1101040694,1101040693);

9. bans necouno-macnsiHas (uaB. Ne 1101040628);

10. banst co BerpsixuBareneM (MHB. Ne 1101040629);

11. Becot 500 r (uuB. Ne 1101041154);

12. Becol 50 T (uHB. Ne1101041155);

13. Becnl 6bicTpozeiicTByromue (MHB. Ne 1101040747);

14. 'omorenuzarop MIIB-302 (unaB. Ne 1101040619);

15. 'omorenuzarop (uuB. Ne 41013400014);

16. dexcuromerp (uuB. Ne 1101041224);

17. Memanka nabopatopaast MJI- 4 (uuB. Ne 1101040633);

18. Memainka marautHast (uaB. Ne 1101040703);

19. Mewanka marautHass MM-6 (unB. Ne 1101040631);

20. Motika ynprpa3BykoBasi YK-4 (unB. Ne 1101040639);

21. pH-metps! (uuB. Ne 1101040699, 1101040698);

22. pH-metp H-5170 (uuB. Ne 1101040636);

23. Crepunuzarop [1B-2a (unB. Ne 1101041142);

24. Cton nns BecoB (B, Ne 1101041113);

25. Cronsr st ipubopos (wHB. Ne 1101041109, 1101041108, 1101041101);

26. Cron ansa tutpoBanus (uuB. Ne 1101041185);

27. Cronbl naboparopubie 1,75m (unB. Ne 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174);

28. Cron pabounii (uuB. Ne 1101040761);

29. Cymmnka BakyymHast (uHB. Ne 1101040667);

30. Tepmocratsl (MHB. Ne 1101040690, 1101040689);

31. Tepmocrat 6uonorunueckuit BT-120 (uuB. Ne 1101041145).

3. [Tomemenue st caMOCTOATENbHOM paboThI (T. MuuypuHCK, yi. UHTepHalIMOHANbHAS,
oM Ne 101, 1/115)
1. Kommerotep Celeron E3500 (uuB. No2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Kommnerotep Celeron E3500 (uuB. Ne2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Komnetorep Celeron E3500 (uaB. No2101045279)
. Kommprorep Celeron E3500 (maB. Ne2101045280)
. Komnstorep Celeron E3500 (uaB. No2101045281)
8. Kommbrotep Celeron E3500 (unaB. Ne2101045274)
KomMmmbroTepHas TexHHKa MOAKIIOYeHa K ceTH «HTepHeT» M obecredeHa JAOCTYIOM K
OMOC ynusepcurera.

NN AW
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Pabouas mporpamma aucuuruiHbl (Moaysst) «lIporeccsl U anmaparhl MUIIEBBIX MTPOU3BOJICTBY
COCTaBJICHA B COOTBETCTBUU C TPeOOBaHUAMH (peepaabHOTO rOCYAapCTBEHHOTO 00pa30oBaTelib-
HOT'O CTaHJapTa BBICIIEro 00pa3oBaHU - OakaJaBpHaT MO HampaBieHUI0 moArotoBku 38.03.07
ToBapoBezneHue, yTBEpKICHHOTO NPUKAa30M MUHHCTEPCTBa HAYKH M BBICHIETO OOpa30BaHUS
Poccuiickoit @enepanuu ot 12 aBrycra 2020 r. Ne98S5.

ABTOp: IOIEHT Kadeapsl MPOAYKTOB IMUTAHUsS, TOBAPOBEICHUS W TEXHOJOTUU TepepaboTKu
NPOAYKIMU )KUBOTHOBOJCTBA, K.T.H. HoBukoBa .M.

oz

Peniensent: 3aBeayromuii kageapoil TEXHOTOTHUECKUX MPOLIECCOB U TeXHOC(epHOii Oe3omacHo-
cty, k.T.H. [l{epbaxor C.I1O.

S

[Tporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl TEXHOJIOTHH MPOAYKTOB ITUTAHHUS W TOBapOBE-
JeHus, mpotokoa Ne 9 ot 12 anpens 2021 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToauueckoi komuccuu 1linogooBoiHoro un-
ctutyra uM. U.B. Muuypuna Muuypunckoro ['AY, npotokos Ne 9 ot 19 anpens 2021 r.
[Tporpamma yrBepkineHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 22 ampens 2021 1.

Pabouas mporpamMmma paccMOTpeHa Ha 3acelaHuu Kadeapbl TEXHOJOTHH MPOAYKTOB MUTAHUS U
toBapoBeaeHus TpoTokoa Ne 12 ot 17 utonst 2021 1.

Pabouas mporpamMma paccMoTpeHa Ha 3acefdaHuH y4deOHO-meTroauueckod komuccuu Ilnomo-
oBolHoro uHcrutyra uM. M.B. Muuypuna Muuypunckoro I'AY npotokon Ne 11 ot 21 urons
2021 .

PabGouas mporpamma yTtBepxkaeHa PermeHneM YueOHO-METOIWYECKOTO COBETa YHHMBEPCHTETA
npotokod Ne 10 ot 24 utons 2021 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[TporpamMma paccMOTpeHa Ha 3aceJaHuu Kadeapbl TEXHOJIOTMH MPOJTYKTOB MUTAHUS U TOBApPOBE-
nenus, nporokon Ne 10 ot 13 anpensa 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHHM y4eOHO-METOAUYECKON KOMUCCHHU IJIOJJOOBOLIHOIO MH-
ctutyra uM. M. B. Muuyprnna Muuaypunckoro I'AY, npotokon Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkieHa PemenneM Y4eOHO-METOOUYECKOrO COBETA YHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa u 0MOIHEHA B cOOTBeTcTBUHU ¢ TpeboBanusmMu @I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEIACHUS U TEX-
HOJIOTHH NepepadOTKU NPOTYKIIMH KHUBOTHOBOACTBA, MpoTokoi Ne 10 ot 13 anpens 2023 .
[IporpamMma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKON KOMHMCCHUU MHCTHTYTa (yHaa-
MEHTaJbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna, npotokon Ne 11 ot 19
nroHsa 2023r.

[Tporpamma yTBepkieHa PemenneM Y4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 10 ot 22 nronst 2023 1.

22



		2023-08-18T22:26:59+0300
	Соловьёв Сергей Владимирович




