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1. Hean AucuMILIAHBI (MOYJIs1)

OCHOBHBIMHU TIEJISIMH OCBOCHHSI JTUCHUIUIMHBI (MOYJIsl) SIBIISIOTCS: TMPHOOpPETEHUE M
YCBOCHHE OOYYaIOIUMUCS 3HAHUM IMPOIECCOB MHINEBBIX MPOW3BOJCTB M almMaparoB s HX
OCYIIECTBJICHUS C YY€TOM TEXHUYECKUX M DKOJIOTHMYECKHX aCIEKTOB, a TaKXKe IMpaKTHIeCKas
MOJIFOTOBKA UX K PEIICHUIO KaK KOHKPETHBIX MPOU3BOJCTBECHHBIX 3a/1a4, TAK M MEPCIICKTHBHBIX
BOITPOCOB, CBSI3aHHBIX C PAIIMOHAIU3AIMEH MPOIECCOB U COBEPIICHCTBOBAHWEM aIllIapaToB IH-
IIEBBIX MPOU3BOJICTB.

3ajaun U3ydeHUs IUCHUILIMHBI (OPMYIUPYIOTCS HAa OCHOBE TpeOoBaHUH K mpodeccro-
HATBHBIM 3HAHHUSIM, YMEHUSM U HaBBIKaM, KOTOPBIMH JOJKHBI BIQJIETh CTYACHTHI, OMPEACISIOT-
Cs MECTOM JIUCIMIUIMHBI B y4eOHOM IUIaHe, HE0OXOMMOCTBIO UCIIOIB30BaHUSI €€ TIPH U3YUCHUHN
CIELHUATBHBIX KYPCOB U B JUIJIOMHOM IMPOEKTUPOBAHUM.3aauu AUCIUIUIMHBI COCTOST B U3yYe-
HUU Ha 0a3e QyHIaMEHTAIBHBIX 3aKOHOB (PM3UKH M XUMHH OOIIUX MPOIIECCOB, MPOTEKAIOIINX B
pa3IMYHBIX MMPOU3BOJICTBAX, U3YYCHUH COBPEMEHHBIX alllapaToB, OOIMIMX METOJIOB UX pacdera,
MyTeH parMoHaNIM3alldd TPOIIECCOB, BhIOOpPA ONTHMAJIBHBIX KOHCTPYKIIMK amnmapatoB B KOH-
KPETHBIX TMPOM3BOJICTBAX, B OCBEIICHUN OCHOBHBIX TEXHHYECKUX MPOOJIEM, HAYYHBIX JOCTHKE-
HUW M COBPEMEHHBIX TEHICHIIMH MCIIOJIb30BaHMS HOBBIX (PU3MUYECKHX METOIOB OOpaOOTKH IMH-
HIEBBIX MPOJAYKTOB B TECHOW B3aMMOCBS3H C BOIPOCAMHU TEXHOJIOTHH.

B pesynbrate n3yueHus Kypca 0OydaroIIMiCs OBIAJACBAET HEOOXOJIMMBIMU TEOPETUYE-
CKMMH M TMPAKTHYECKUMH 3HAHHMSIMHU II0 BOIIPOCAM IPOIECCOB M aIMapaToB IMHUIIEBBIX MPOU3-
BOJICTB C JAJIbHEHIIIMM HCITOJIb30BAHUEM UX B IpoIiecce MpodheCCHOHATBEHON JeSTSIIbHOCTH.

[Ipy ocBoeHMM NaHHON AMCUHUIUIMHBI YYUTBHIBAIOTCS TPYAOBbIE (YHKIMH CIEAYIOLIETO
pOECCHOHAIBHOTO CTaHapTa:

22.005 Crenpanuct Mo TeXHOJIOTUU MPOIYKIIMU M OPraHU3alMKi OOIIEeCTBEHHOTO MHUTa-
Hus (yTB. npukazoM Muntpyaa Poccun ot 15.06.2020. Ne329H)

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CornacHo yueOHOMY IIaHy IO HampaBieHHIO moArotoBku 19.03.04 Texnomnorus mpo-
JOYKIMU U OpraHu3anus oOMIeCTBEHHOTO MUTaHUs TUCIHILIHHA (MOIyib) «IIpomeccer u ammapa-
ThI THUILEBBIX MMPOU3BOICTBY» OTHOCUTCS K 00s3aTenbHOM yactu broka 1. «lucuumumzel (Moay-
mn)» b1.0.19.

JIaHHBIA KypcC SIBISETCS BaXKHBIM B CHCTEME IOATOTOBKU OOYYaroIIUXCs, MOCKOJBKY
HOPEINpUATHS OOIECTBEHHOTO MUTAaHUS UIPAIOT BAXHYIO POJb B YJIOBIETBOPEHHM IMOTPEOHO-
CTEeW HacelleHUs, a TakKe B cHUcTeMe MH(PPACTPYKTYphl HAIlMOHAJIBHOM KOHOMMKH Kak oOIe-
CTBEHHO-OpraHH30BaHHas popma yA0BIETBOPEHUS NOTPEOHOCTEH JII0/Iei B TOTOBOM MuIILe.

Jljis OCBOEHUSI TUCUUIUIMHBI 00Yy4aroIUiCcs TOJKEH OBJa/JeTh OCHOBHBIMU MOHSATUSMU
CJIEAYIOIIMX AUCUUIUINH: «MexaHukay, «bBHoXuMHUYecKre OCHOBBI TEXHOJIOTUU MPOAYKTOB 00-
IIECTBEHHOT'0 MUTaHUsA», «TeXHOJIOrus MpOIyKIMH OOIECTBEHHOro MUTaHusA», «OpraHu3anus
IPOM3BOJICTBA M OOCTYKMBAHUS Ha NPEANPHUATHIX OOIIECTBEHHOTo nmuTaHus», «lIpoextuposa-
HUE NPeAnpUsTuil 00IIECTBEHHOIO TUTaHUs», «be30MacHOCTb JKU3HEAEATEIIbHOCTH.

[IpuoOpereHHble 3HaHMSA, YMEHMS U HaBbIKM HEOOXOAWMBI NpPU M3YYEHUH TUCLIH-
IMH: «CHCTEMBI YIIpaBIeHHsI TEXHOJIOTUYECKUMU TpolieccaMuy, «TeXHOIO0rus MPOIyKIINH CIe-
LMAJIbHBIX BHUJIOB NUTaHMs»,«OpraHu3anus CHELUAIbHBIX BHJIOB NUTAHUA», «OCHOBBI CTPOHU-
TEIbCTBA U WHXXEHEPHOE 000pYJOBaHME», MPOU3BOACTBEHHAs] TEXHOJOTMYECKas MpaKTUKa U
IIPOU3BOJICTBEHHAS NPEAANUIIIIOMHAS TPAKTUKA.

3. [lnanupyemble pe3yabTaThbl 00y4eHHUs MO JUCHUILINHE (MOYJIIO),
COOTHECEHHbIE C IVIAHMPYEMbIMU Pe3yJibTATAMH 0CBOCHUS 00Pa30BaTeIbHOM
NMPOrpamMmbl

B pesynbTaTte nzydeHus JUCHUILIMHBI 0OYUYaIOIIUICS TOJKEH OCBOUTH TPYAOBbIE (PYHK-
ouun:
Pa3zpaboTka cuctemMbpl MEPOTIPUATHIA 11O TOBBIMIEHUIO Y(P(HEKTUBHOCTH TEXHOJIOTHIECKUX



IPOIIECCOB MPOM3BOJACTBA MPOAYKIHUU OOIIECTBEHHOTO MUTAaHHUS MacCOBOTO HW3TOTOBICHHUS M
CIIEeIUATTM3UPOBAHHBIX TMHUIIEBHIX MPOAYKTOB (22.005 Crnernuanuct mo TeXHOJIOTHU MPOAYKIIUU U
opranu3auuu odmiectBeHHoro nutanus. TO. — D/03.6)

TPYAOBBIC JACHCTBUS:

22.005 Crenuanuct Mo TEXHOJIOTUU MPOIYKIIMH ¥ OPTaHHU3AIMHA OOIIECTBEHHOTO THTa-
aust. TO. — D/03.6:

Pacyer mpon3BOACTBEHHBIX M HEMPOM3BOACTBEHHBIX 3aTPaT NEHCTBYIOMUX U MOJICPHH-
3UPYEMBIX TPOU3BOJICTB MPOAYKIIMU OOLIECTBEHHOTO MUTAHKSI MAaCCOBOTO M3TOTOBJICHUS H CIIC-
[MUATM3UPOBAHHBIX THUIIEBHIX MPOIYKTOB JJISl OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA U TEXHU-
KO-9KOHOMHYECKOTO O0OCHOBAHHUSI CTPOHMTEIHCTBA HOBBIX NMPOU3BOJACTB, PEKOHCTPYKIIMUA U MO-
JEPHU3AINH TEXHOJIOTHYECKHUX JIMHUW U y4acTKOB

[TpoBenenue pacyeToB sl MPOSKTUPOBAHMS TPOU3BOJICTBA POAYKIIMH OOIIECTBEHHOTO
MUTaHUS MacCOBOTO M3TOTOBJICHHS M CIICIMATHN3UPOBAHHBIX MUIIEBBIX MPOJAYKTOB, TEXHOJIOTH-
YECKHX JIMHHIA, IIEX0B, OT/IEIBHBIX YYaCTKOB OPraHU3alui C MCIIOJIb30BAHHEM CHCTEM aBTOMa-
TU3UPOBAHHOTO MPOESKTHPOBAHUS U MPOTPAMMHOTO obecreueHus, HHHOPMAIIMOHHBIX TEXHOJIO-
THI IPU IPOCKTHPOBAHUU BHOBb CTPOSIIMXCS M PEKOHCTPYKIIMU ACHCTBYIOIIUX OPraHU3aIUi

Opranu3anys BeACHUS TEXHOJIOTHYECKOT0 Ipoliecca B paMKax MPUHATON B OpraHU3alHH
TEXHOJIOTHH TIPOM3BOJCTBA MPOIYKIMUA OOIIECTBEHHOTO MUTAaHUS MAacCOBOI'O HM3TOTOBJICHUS U
cnenuanusupoBaHHoro nutanus (22.005 Crneunanuct mo TEXHOJIOTUU MPOAYKIIMM U OpraHu3a-
1uu obmectseHHoro nuranus. Td. — D/01.6)

TPYIOBBIE ACHCTBHUS:

22.005 Crenuaiuct 1mo TeXHOJIOTHH MPOAYKIUH M OpraHU3aliy OOIIECTBEHHOTO IMHTa-
nusa. TO. — D/01.6:

Pacuer mpou3BOACTBEHHBIX MOIITHOCTEH U 3arpy3Kd 000OpyIOBaHUS B paMKax MPUHSATON B
OpraHU3aIi TEXHOJOTHU MPOU3BOACTBA MPOAYKIIUU OOIIECTBEHHOTO MUTAHHUS MAacCOBOTO M3-
TOTOBJICHHSI M CTICITUAIM3UPOBAHHBIX IMUIIEBBIX TPOAYKTOB

Pa3paboTka TexHWYECKHUX 3aJaHUK Ha MPOSKTHPOBAHWE W TPOW3BOJCTBO CIICIUAIBLHOMN
OCHACTKU, HUHCTPYMEHTA U MPUCTIOCOOJICHUI, HECTaHAAPTHOTO 000PYI0BaHHUSA, CPEJICTB aBTOMa-
TU3allUd U MEXaHU3allMu, MPEILyCMOTPEHHBIX TEXHOJOTHEH MPOM3BOJCTBA MPOAYKIIMU OOIIIe-
CTBEHHOT'O IMUTAHMSI MACCOBOTO M3TOTOBJICHHUS U CIIEIUATU3UPOBAHHBIX IMHIIEBBIX TTPOYKTOB

OcBoeHME AUCUUILIMHBI (MOAYISI) HAMpaBiIeHO Ha (JOPMUPOBAHUE CIENYIOIIMX KOMIIe-
TEHLIUN:

OIIK-1cnocoOeH mpuUMeHSATh MHGOPMALMOHHYI0O U KOMMYHHUKALMOHHYIO KYJIBTYpY U
TEXHOJIOTUM B 00JIaCTH NMPO(ECCHOHANBHOM AEATENIbHOCTH C Y4€TOM OCHOBHBIX TpeOOBaHMIA
MH(pOpPMaLlMOHHON 06€30M1acHOCTH

I1K-5 cnoco0GeH paccuuThIBaTh MPOU3BOACTBEHHBIE MOIIIHOCTH M 3()(heKTUBHOCTH pabOTHI
TEXHOJIOTHYECKOr0 000py/1I0BaHUS, OLIEHUBATh U IUIAaHWPOBATh BHEAPEHNUE MHHOBALUN B MPOU3-
BOJICTBO

[1K-10 crocobeH KOHTPOIMPOBATH KAYECTBO MPEIOCTABISEMBIX OPTaHH3ALUSMHU YCIYT
10 MPOEKTUPOBAHUIO, PEKOHCTPYKIIMM U MOHTaXy 000pYy/I0BaHHUsI, y4aCTBOBATh B INIAHUPOBKE U
OCHAILEHUH NPEANPUATUN TUTAHUS

[Inanupyemble Kputepuu orieHuBaHus pe3yabTaToB 00yUeHUs
€3yJIbTaThI .
pesy Huzkuit
oOyueHus .
(TOTIOPOTOBEIHN) . N N
(nHIUKATOPBI IToporossii Bba3zoBbrit [IponBuHyTHII
KOMITETEHIINS
IOCTIDKEHUS
He chopmupoBaHa
KOMTICTECHIINH )
OIlK-1 He cniocoben o6oc- | Y monerBoputens- | Xoporio cocodeH | OTimyHo ciocobeH
N-1lonk-1 — Cio- | HOBBIBATH IpHUMe- | HO CTIOCOOEH 0060C- | 000CHOBBIBATH 000CHOBBIBATh
co0eH 000CHOBBI- | HEHHE U HE HC- HOBBIBaTh IPUME- | IPUMEHEHHE ¥ UC- | TPUMEHEHHE U HC-

3




BaTh MPUMEHECHUE
HUCIIOINB30-
BaTBIIPOrPaMM-
HBICTIPOTYK-
TBHL,BTOMYHCIIECYY
eToMTpeOoBa-
HUHHpOopMany-
OHHOIi0e301ac-
HOCTH

TIOJIE3YET MPO-
IpaMMHBIE TIPOJTYK-
ThI, B TOM YHCJIC C
y4eToM TpeOoBa-
HHN nHDOpMAaITH-
OHHOI1 Oe30macHo-
CTH

HEHHE U YaCTHYHO
WCTIOJIB30BaTh MPO-
IrpPaMMHBIE TIPOIYK-
TBI, B TOM YHCJIE C
y4eToMm TpeboBa-
HHN nHDOpMAaITH-
OHHOI1 Oe30macHo-
CTH

TI0JIE30BaTh TPO-
IpaMMHBIE TIPOJTYK-
ThI, B TOM YHCJIC C
y4eToM TpeOoBa-
HHH nHDOpMAITH-
OHHOI1 Oe30macHo-
CTH

I10JIb30BaTh MPO-
rpaMMHBIE TIPOJIYK-
ThI, B TOM YHCJIE C
y4eToM TpeOoBa-
HUN nHOOPMAITH-
OHHO¥ 0e30macHo-
CTH

I/II[-ZOHK.;L — Cno-
co0eH HCII0IL30-
BaTh HH(pOpMa-
[HOHHBIETEXHO-
JIOTUH ]IS BU3Ya-

He cniocoben wmc-
MMOJ630BaTh UH-
(hopmarmoHHbIe
TEXHOJIOTHH ISt
BHU3YaJIM3allHU Pe-

VY 1oBII€TBOPUTEITb-
HO CIIOCOOCH HC-
MOJIb30BATh MH-
(hopmarmoHHbIe
TEXHOJIOTHH JJISI

Xoporo crocobeH
HCIIOJIb30BaTh HH-
(hopmarmoHHbIe-
TEXHOJIOTHH JIJIS
BH3yaJIM3alllu pe-

OtinyHO criocobOeH
HCIIOJB30BaTh UH-
(hopmarmoHHbIe-
TEXHOJIOTHH JIJISt
BU3yaJIU3alluuU pe-

JIU3AIUH Pe3yJib- | 3yJIbTATOB MPOCK- | BU3yaJH3ally pe- | 3yJbTAaTOBIPOCKTU- |3YJIBTATOBIPOCKTH-
TaTOBIPOCKTHPO- | THPOBAHHS U CTa- | 3yJbTATOB MPOCK- | POBAHHUSIUCTATH- POBaHUSUCTATH-
BaHUSUCTATUCTU- | THCTHYECKOW 00pa- | THPOBaHUS M CTa- | CTUYECKoWoOpa- CTHUYECKOHOOpa-
4eCKoo0paboT- | OOTKH JaHHBIX TUCTHYECKOM 00pa- | OOTKUIaHHBIX OOTKHUIAHHBIX

KM JaHHBIX OOTKH JaHHBIX

IIK-5 He cniocoben pac- | Y osnerBoputens- | Xoportio ciocober | OTimyao ciocobeH
WN-1nk.s — Crio- | cCYMTHIBATH MPOU3- | HO CIIOCOOCH pac- | paCCUMTHIBATH PacCUMTHIBATH MIPO-
CcOOCH pacCUMTHI- | BOJACTBCHHBIC CUMTHIBATh MPOU3- | IPOU3BOICTBCHHBIC | H3BOJICTBECHHBIC

BaTh IPOU3BOJI-
CTBCHHBIC MOIII-
HoCcTH U 3 dek-
TUBHOCTH PabOTHI
TEXHOJIOTHYECKO-
ro 000pyIOBaHUS

MOIITHOCTH U 3(-
(hexTUBHOCTB pabo-
Thl TEXHOJIOT'HYC-
CKOTO 000pyI0Ba-
HUS

BOJICTBEHHBIC
MOIITHOCTH U 3-
(hexTUBHOCTB pabo-
THI TEXHOJIOTHYE-
CKOTO 000pyI0Ba-
HHUS

MOIIIHOCTH U 3(-
(hexTUBHOCTB pabo-
Thl TEXHOJIOTI'HYC-
CKOTO 000pyI0Ba-
HUS

MOIITHOCTH U 3(-
(hexTUBHOCTD pabo-
Thl TEXHOJIOI'HYC-
CKOTO 000pyI0Ba-
HUSA

I/II[-ZH](.s — YMmeet
OLICHUBATh U
IUIaHUPOBATh
BHCAPCHUC NHHO-

He ymeer ouenun-
BaTh U IJITAHUPO-
BaTh BHEJIPEHUE
WHHOBAIMH B MPO-

Y 10BIETBOPUTEIB-
HO yMEeT OILICHU-
BaThb U IJIAHUPO-
BaTb BHCAPCHUC

Xopomio ymeer

OIICHHUBATDL U IIJIa-
HUPOBATh BHEApE-
HHE UHHOBAIUH B

OTnr4yHO ymeeT

OIICHHUBATH M IIJIa-
HUPOBATh BHEApE-
HHe UHHOBAIUH B

BAIlMi B IPOU3- | M3BOJICTBO WHHOBAIMI B TPO- | IPOU3BOCTBO HPOU3BOJICTBO
BOJICTBO W3BOJICTBO
I1K-10 He cniocoben kon- | Y poBneTBoputelib- | Xopolio crnocodeH | OTIMYHO criocoOeH

I/Iﬂ-ln](.lo — KOH-
TPOJIUPYET Kaue-
CTBO TIPE/IOCTaB-
JISIEMBIX OpraHu-
3aLUSIMH yCIyT
110 IPOEKTHPOBa-
HUIO, PEKOH-
CTPYKLHHU U MOH-
Taxy o0opyIoBa-
HUS,

TPOJIUPOBATH Kade-
CTBO IPEI0CTABIIS-
€MBIX OpraHu3alu-
sIMU yCJIYT IO IIPO-
eKTHPOBAHUIO, pe-
KOHCTPYKIIUH U
MOHTaXy 000py10-
BaHHs

HO CIIOCOOEH KOH-
TPOJINPOBATH Kade-
CTBO IPEIOCTABIIS-
CMBIX OpFaHI/ISaHI/I-
SIMH YCJTYT TIO TPO-
EKTHPOBAHUIO, pe-
KOHCTPYKLUU U
MOHTaXXy 000py/10-
BaHUsA

KOHTPOJIMPOBATH
Ka4ecTBO IPeIo-
CTaBIIsIEeMbIX Opra-
HU3AMUSIMH YCITYT
10 TIPOEKTHPOBa-
HUIO, PEKOHCTPYK-
M U MOHTaXy
o0opynoBaHUs

KOHTPOJIMPOBATH
Ka4ecTBO MpeJIo-
CTaBIISIEMBIX Opra-
HU3AIUSIMHI YCITYT
TI0 TIPOEKTHPOBA-
HHIO, pEKOHCTPYK-
UM U MOHTaXy
o0opynoBaHUs

WN-2nk-10 —
VYyactByer B
TUTaHUPOBKE U
OCHAIIICHUH
MpEeIIPUATUI
UTAHUS

He yuyactByer B
IJIAHUPOBKE U
OCHAILICHUH IIPE-
NPUATUN TUTAHUS

YacTU4HO y4acTBy-
€T B IUIAHUPOBKE U
OCHAILICHUH IIPE-
NPpUATUN TUTAHUS

He B nosiHoM Mepe
y4acTBYeT B IUIa-
HHUPOBKE U OCHA-
MEHUH TPEIITPHs-
THHA DUTAHUS

B nosiHo#t Mepe
y4acTBYeT B ILIa-
HUPOBKE U OCHA-
IIICHUH TIPEITPHSI-
THHA DUTAHUS

B pe3ynbrare u3yueHus: AMCUUITIIUHBI 00yYaIOIIUICS TOKEH:

3HaTh:

- TCXHOJIOTMYCCKHUE ILECIHN, TCOPETUYCCKUC OCHOBBI MU HMHIKXCHCPHBIC

MponeCcCOB pa3JIMYHBIX IMUIICBBIX ITPOU3BOICTB;

3aa4l OCHOBHBIX




- Ha3Ha4YeHHE, 00JIACTh NMPUMEHEHMs, KIaccu(puKaIus, TPUHIUI JEHCTBUS U KPUTEPUU
BHIOOpa COBPEMEHHBIX alapaToB U MalllHH;

- METO/bl UCCIICJIOBAHMS MPOIIECCOB M aNmaparoB, 3aKOHOMEPHOCTH TMEpexo/ia OT J1abo-
PaTOPHBIX aIMapaToB K MPOMBIILICHHBIM;

- OCHOBHBIC Hay4YHbIC U TEXHUYECKHE MPOOJIEMBl M TEHACHIUU Pa3BUTHS MPOIECCOB U
anmapaToB MHUIIEBBIX POU3BOICTB;

- METOJBl pacyera HECTAMOHAPHBIX M HEOOPATUMBIX TEXHOJIOTHYECKHX IPOILIECCOB U
MPOYHOCTHBIC PACYETHI COOTBETCTBYIOIINX allapaToB;

- IPOOJIEMBI SHEPTOPECYPCOCOSPEIKEHUS M IKOJIOTUICCKOM 3AIIUTHI OKPYKAIOIICH CpeIbl
IIPU DKCIUTyaTallMH anlapaToB U MaIlIWH;

Ymern:

- BBIOMpATh W MPOCKTHPOBATH COBPEMEHHBIC allapaThl U MAIlUHBI, B HAMOOJbIIEH CTe-
MIEHU OTBEYAIOIINE OCOOCHHOCTSAM TEXHOJIOTHYECKOTO TPOIIecca;

- TIOATBEPXKJATh MHXCHEPHBIMH pacdyeTaMH COOTBETCTBHE aIlllapaTOB YCIOBUSM TEXHO-
JIOTUYECKOTO MPOIIeCcca;

- KOHTPOJIMPOBATh KAUECTBO MPEIOCTABISIEMbIX OPraHU3alUsIMHU YCIYT TI0 MPOSKTUPOBA-
HUIO, PEKOHCTPYKIIUU U MOHTaXy 000pYIOBaHUS

Baagern:

- TEXHUYECKOH IKCIUTyaTanuen u 3¢(HEeKTHBHBIM UCTIOIH30BAHUEM aIllIapaToOB U MAIIIHH;

- aHaJIM30M YCIIOBHI M PETYJIUPOBAHHEM PEKHUMa PabOTHI allapaToB pa3IMYyHOTO HAa3HA-
YCHMUS;

- IPOBEJICHUEM UCCIICIOBAaHUI PaOOTHI almapaToB C b0 OMPEICIICHHs] ONTUMAIBHBIX
YCIIOBUH OCYIIIECTBIICHUS MPOIIECCOB B PAIMOHALHOW CXEME COOTBETCTBYIOIIETO alapaTypHO-
ro ohopmIICHHUS.

3.1 MaTpuua cooTHeceHHsI TeM/pa3/iesi0B y4eOHOM I CIUIINHBI
u(popMHUpyeMbIX B HUX 001IeNPo(eCcCHOHAIbHBIX H PO eCcCHOHAIBHBIX

KOMIIeTeH Uil
Komnerenuuu Oo1ee
Ne TeMbl, pa3ziesibl TUCIUTLTHHBI KOJIMYECTBO

> PASACIRL A OIK-1 | TIK-5 | IK-10 g

KOMITETEHIIUH
1 | OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX TPOIIECCOB. + + + 3
2 | l'mapomexaHnvecKre MpoIecCh + + + 3
3 | TeroBbIe MPOIIECCHI + + + 3
4 | MaccooOMeHHBIE TTPOLIECCHI + + + 3
5 | MexaHn4eckne Mpouecchl + + + 3

4. CTpyKTypa " cojiepKaHue TUCHUUILTHHBI (MO1YJIs1)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIUHBI COCTABIISIET 3 3aueTHbIe enuHuIlbl, 108 akaa. 4acos.
4.1 O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOI padoThl
KonmyecTBo akaj. 4acoB
Buyt sansuii ouHas ¢opma | 3aouyHas popma
oOyueHust oOyueHust
6 cemecTp 4 xypc
OO01mas TpyI0eMKOCTb AUCITUTUIAHBI 108 108
KonTtaktHas pabota 00y4aronmxcsi ¢ mpenojaBaTesieM, B T. 4. 48 12
AynuTOpHBIE 3aHATHS, B T.4. 48 12
JIEKIINHA 16 4
NPaKTUYECKUE 3aHATHUS 32 8




CamocrosTensHas padoTa, B T.4. 33 87
npopaboTka y4eOHOTO MaTepuaia 0 TUCIUTUINHE (KOHCIEKTOB 14 30
JIEKINH, Y9eOHUKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)

MOJrOTOBKA K MPaKTHYECKUM 3aHSITHUSIM, 3alIUTE pedepaToB 9 30
BBITIOJTHCHUE WHIMBU Ty aTbHBIX 3aIaHUH 5 25
MOJITOTOBKA K MOJYJIBHOMY KOMIBIOTEPHOMY TECTHPOBAHUIO 5 i
(BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOR)
KonTtpons 27 9
By uToroBoro KOHTpoIIs JK3aMCH JK3aMCH
4.2)leknun
O0beM B akaj. yacax
No Paznen mucruminHb! (MOYIIS ), TEMBI JICKITHIA oyHast 3aouynas | ®opmupyemeie
- U UX COJIep)KaHue ¢dopma ¢dopma KOMIIETEHLIUU
oOyueHus | o0ydeHus
1 OCHOBHBIE 3aKOHBI TEXHOJIOTUYECKUX MpoueccoB. Moae- 2 05 OIIK-1,
JINPOBAHME MPOIIECCOB U aIMapaToB. ' I1K-5, I[IK-10
Mexanndeckue mpoiiecchl. M3mensuenne. Kiaccor u cre-
2 | mens m3menpueHus. CoprupoBanue. [lepemennBanme. 2 0,5 OIIK-1,
’ [IK-5, [IK-10
IIpeccoBanue.
I'mppomexannyeckue npoueccol. Pa3aenenne HEOaHO- OIIK-1,
3 2 0,5
POJTHBIX CHCTEM. TIK-5, T1K-10
4 dunbTpoBanue ¢ 00pazoBaHreM U 0e3 00pa3zoBaHUA 2 05 OIIK-1,
ocanka. dioranus. ' I1K-5, [IK-10
5 | TerutooOMeEHHBIE IPOIIECCHI U AlIIapaThl 2 0,5 OIK-1,
’ I1K-5, TIK-10
6 |Cymka. CynHOCTb Mmpoiecca 1 ero Ha3HaueHue. 2 0,5 OIIK-1,
’ I1K-5, IIK-10
MaccooOMeHHbIe Tiporiecchl. [Ipoliecchl AKCTpaKIuu, OIIK-1,
7 4 1
MIEPETOHKH U PEKTH(UKAIIHH. I1K-5, I1K-10
HUTOI'O 16 4
4.3 IlpakTHYecKHe 3aHITHUSI
O0beM B akajl. yacax
No HanMeHOBAMIE SAHSIIS ouHasl 3aoynas | Popmupyemsbie
¢dbopma dbopma | KOMIETEHLHH
o0yuenus: | 00yueHHs
OnpefelieHne CKOPOCTH CTECHEHHOTO OCAXICHHS Iapo- OIK-1,

1 | oOpa3HBIX 4YacTuil. PaCileT MPOU3BOAUTEIHFHOCTH W ILJIO- 4 1 TIK-5, TTK-10
a1 OCAXKJICHUS OTCTOWHHIKA
O3HakOMJICHHE C KOHCTpYyKIUel Oypara. Pacuer yacToThl OIK-1

2 | BpallleHHs, TPOM3BOJAUTENLHOCTH M MOTpediseMoll Oypa- 4 1 MK-5 HK,-10
TOM MOITHOCTH TIO 3a/IaHHBIM BEITMYMHAM '

3 | UccnenoBanue MOJIOTKOBOW APOOUIKU 4 1 OIIK-1,

[1K-5, [IK-10
OIIK-1,

4 | MccrnienoBaHue MapoBOi MEITHHHUIIBI 4 1 TIK-5, TIK-10
. OIIK-1,

5 | Texnonorudeckuii pacdyet HeHTPUGyT 4 1 TIK-5, [IK-10
OIIK-1,

6 | MccnenoBanue 1UKIOHA 4 1 TK-5, [TK-10
7 | Pacuer 6atapeitHOro MUKIOHA 4 1 OIIK-1,




[K-5, TTIK-10

Uccnenopanne OapabanHol cymmiku. OnpeaerieHue pas-

8 6apab i 4 1 OIIK-1,
MECPOB OapadaHa U MOIITHOCTH, Ha €T0 BpalllCHUEC B I'a30BOU HK-5, HK-lO
CyHII/IJ'IKe
UTOI'O 32 8

4.4 JlabopaTopHble padOThI — He IIPELYCMOTPEHBI

4.5 CamocrosiTe/ibHAast paboTa 00y4aromerocs

OO0BeM, aKaj. 4acoB

Paznen
. OouyHas | 3aoyHasd
TUCTIATLTAHBI Bun camocrositensHON paOOTHI
(Tema) ¢dbopma hopma
o0Oy4eHus | 00ydeHus
mpopaboTka y4eOHOro MaTepuaia o JUCIHUILIHHE (KOHCTIEeK- 3 6
Pazgen 1. TOB JICKIIMH, YIeOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHBIC 3aKOHBI | TOATOTOBKA K MMPAKTUYECKUM 3aHSATHSIM, 3aIIuTe pedepaTon 2 6
TEXHOJIOTMYECKUX | BBIMOJHCHHUE MHVBHYATBHBIX 33 JaHUN 1 5
Iponeccon NOArOTOBKA K MOAYJIbHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 1
(BBITIOJTHEHNE TPEHHUPOBOUHBIX TECTOB)
npopaboTKa y4eOHOTO MaTepualia Mo AUCHUILIHHE (KOHCTIEK- 3 6
p ) TOB JIEKIINH, YIeOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
aznen 2.
A MOJITOTOBKA K MPAKTUYECKIM 3aHATHUSM, 3aIIUTe pedepaToB 2 6
I'mppomexanuue- ”
BBITIOJIHCHUE WHIUBUYJBHBIX 3a1aHUN 1 5
CKH€ TIPOIIECCHI
MOJrOTOBKA K MOJYJIEHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOITHEHNE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuana o JUCIHUILTHHE (KOHCTIEeK- 3 6
Paszen 3 TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
1 3.
A MOJITOTOBKA K MPAKTUYCCKUM 3aHATHAM, 3alIUTe pedepaTon 2 6
TemnoBsle mpouec- "
- BBITIOJTHEHNE WHIVBUYa bHBIX 3aIaHUI 1 5
MOJITOTOBKA K MOIYJIEHOMY KOMIIBIOTEPHOMY TECTHPOBAaHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 3 6
p 4 TOB JIEKIINH, Y4eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
aznen 4.
A MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, 3aIIUTe pedepaToB 2 6
MaccooOMeHHbIE 2
— BBITIOJTHEHNE WHIVBUYaIbHBIX 3aJIaHUI 1 5
MOJIrOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 1
(BBITIOJTHEHWE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuana 1o JUCIHUILTHHE (KOHCTIEeK- 2 8
p 5 TOB JICKIIMH, YIeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
asgmen 5.
A MOJIFOTOBKA K MPAKTUYCCKUM 3aHSATHAM, 3alIUTe pedepaTon 1 6
Mexanuueckue =
R ——— BBITIOJIHEHUE UHANBUIyaIbHBIX 3aJaHUIN 1 5
MOJITOTOBKA K MOIYJIEHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB)
HUTOT'O 33 87

IlepeyeHb MeTOAMYECKUX YKA3AHUI 110 OCBOCHUIO TUCUMIJIMHBI (MOXYJIs):
1. Ilpaktukym no nucummuiiHe «lIpouecchl U anmapaTbl MUILEBBIX MTPOU3BOACTBY IS
oOydaromuxcsi o HamnpasieHuto noAarotoBku 19.03.04 TexHonorus mpoayKUMU M OpraHU3alys
obmectBeHHOro nuranus, 2025.




4.6 Bblno1HeHNe KOHTPOJIbHOI padoThl 00yYaloIMMuCs

3204HOI GopmMBbI 00yUeHUS

Lesabi0 KOHTPOIBHOI PadoThl SBIsAETCS (OPMUPOBAHNE TECOPETHUECKUX M IPaKTHYE-
CKHUX 3HaHMU 10 OpraHu3alli UHTETPUPOBAHHBIX CHCTEM 0OecreueHus: 0€301acHOCTH XKU3HEeIe-
ATENBHOCTH U OIIEHKE PAa3JIMUHBIX BHJOB BO3CHCTBHI OCHOBHBIX MOTCHIMAIBHO OMACHBIX MPHU-
POIHBIX (PAKTOPOB, a TAK)KE TEXHOJOTUH U MPOU3BOJICTB, MX KOJIWYCCTBEHHON OICHKH IPU aBa-
pusAx 1 KatacTpodax, a TAKKe C IeIbI0 MTPUMEHEHHUS NOJTYYECHHbBIX 3HAaHUH U HaBBIKOB ITPOIIECCe
KHU3HECATEIILHOCTH.

3agayaMu P ITOM CTAHOBATCS:

- IPUMEHEHUE UHTETPUPOBAHHBIX CUCTEM OOecredeHus! 0€3011acCHOCTH KU3HEAEATEIbHO-
CTH JJIsl CHIDKCHHUSI HETATUBHOTO HA YENIOBEKA M MPUPOLLY;

- I/IHCTpYMGHTEUIBHBIﬁ KOHTPOJIb PAa3JIMYHbIX BUAOB IMPHUPOAHLIX U AaHTPOIIOTCHHBIX BO3-
JIEHCTBHI;

- IPaBUJIBLHBIN TOA00P HOPMATHUBHO-TIPABOBOW 0a3bl sl OLICHKH OTIACHOCTEH.

IlepeyeHb BONPOCOB /1Jisi KOHTPOJILHOM padoThI

Paszoen 1 Ocnosneie 3axonvl mexnonoeuueckux npoyeccos. (OINK-1,ITK-5, TTIK-10).

1.Hayxka o mpormeccax u anmnaparax. Kiaccudukanus mporeccos.

2.3aauu MO CO3/aHUI0 SHEPropecypcocOeperaronuxX MUIIEBbIX TEXHOJIOTHH, IKOJIOTH-
YECKH YUCTHIX U 0€30TXOIHBIX MPOU3BOJICTB.

3. I'mapocratuka. Cxuxaemple )KUIKOCTH. BiusiHus Temneparypbl U JaBJ€HUS HA BS3-
KOCTb KUJKOCTEH U ra30B.

4.Y nenbHass MexaHU4ecKasi Heprus noroka. CTaTUYeCKUid U JUHAMUYECKUN HAMOPBI U
WX U3MEpEHHE.

5.0mnpenenenue pacxoja SHEPIHMU Ha TPAHCIOPTHUPOBAHUE >KUAKOCTEH M ra3oB IO TPY-
6am.

6. CompoTuBleHHE TPEHUsS B INIAJIKUX U IIepoxoBaTbiX TpyOax. IloTepst maBneHus Ha
IIPEOJI0JICHUE MECTHBIX COIPOTUBIICHUM.

7. I'mapoauHaMuKa ClOsl 36pHUCTBIX MaTepuanoB. HemoaBwkHbIN ciioi. B3BemieHHbIN
CJIOU (KHTISIIHH, TICEBI00KIKSHHBIN).

8. ITneBmoTpancnopt. CONpoTUBIEHHUE CII0S1 3€pHUCTOrO MaTepuana. CKOpOCTh TICEBIO-
oxmxeHusi. CkopocTb BUTaHUS. CKOPOCTh OCaKICHHUSI.

9. Konctpykiuu u paboTa MOpIIHEBBIX HACOCOB.

10. KoHcTpykiuu u paboTa pOTOPHBIX HACOCOB.

11. Koncrpykiuu u padboTa IeHTPOOEKHBIX HaCOCOB.

12. KoHcTpykuuu u paboTa BUXPEBBIX HACOCOB.

13. KoHctpykiuu 1 paboTa 0ceBbIX (TPOTEUIEPHBIX ) HACOCOB.

14. YcrpoicTBO 11 MepeMenIeHusl )KUIKOCTe MOCPEICTBOM Mapa, BOJABI U CKATOrO
Bo3nyxa (raza). [lapocTpyiiHble HACOCHI.

15. Koncrpykiuu u paboTa BOJOCTPYHHBIX HACOCOB.

Paszoen 2. I'uopomexanuueckue npoyeccwr.(OIK-1,ITK-5, TIK-10).

16. Koncrpykiuu u paboTa IUKIOHOB.

17.Knaccudukanus MammmH Ui CKaTusl U IepeMEIeHHs ra30B.

18. KoHcTpyKInu 1 paboTa MOpIIHEBbIX KOMIPECCOPOB.

19. Konctpykuuu u padbora TypOOKOMITPECCOPOB.

20. Konctpykiuu 1 paboTa BaKyyM-HacOCOB.

21. KoncTpykuuu u paboTa HeHTPOOESKHBIX BEHTUIIATOPOB.

22. KoHCTpyKIIMHU 1 paboTa OCEBBIX BEHTHIISITOPOB.

23.HeotHOpOAHBIE CUCTEMBI B MUILEBON TPOMBIIIJIEHHOCTH, X XapaKTEPUCTUKA U Kilac-
cuduKkanus.



24. Meronsl pazaenenus. O0mue TpeOOBaHUs, MPEICTABIIEMbIC Ui pa3AeieHUs KUJ-
KHX HEOJHOPOJHBIX CUCTEM.

25.KoHCTpyKIMH U paboTa THAPOLUKIOHOB.

26. llentpudyru u cemaparopsl, ux kiaaccuukanusa. [IyTH TOBBIIMICHHS TEXHHKO-
HKOHOMHUYECKUX MOKa3aTenen HeHTPHPYT.

27. Tunbl GUIBTPALIMOHHBIX MPOIECCOB U 00JIACTh MpUMEHeHus. PexxumMbl punbTpanus.
CkopocTb (pumbpTpanuy.

28. Tunsl GUIBTPOB, UX XapaKTepUCTUKa U 00yacTh npuMeHenus. Llentpudyru dumb-
TPYIOLLIETO THUIIA.

29. Ilytu noBBIIIEHHUS] TEXHUKO-d3KOHOMHUYECKUX IOKa3aTesed (PHIbTPYIOUIUX YCTaHO-
BOK.

30. YnpTpadunbrpanus u 00patHeiii ocMoc. OCHOBBI TEOPUH IIpoIIecca.

Pasoen 3 Tennosvie npoyeccor.(OITK-1,ITK-5, TIK-10).

31. ®unpTpyromue 31eMeHThl. CXeMbl MEMOpPaHHBIX alllapaToB U YCTAHOBOK.

32. IlpakTHueckoe MpUMEHEHHE YIbTpadMIbTPALUU U OOPaTHOrO OCMOCa B MUILEBOM
IPOMBIIIJIEHHOCTH.

34.0OcaxaeHue B rpaBUTAIIMOHHOM 1osie. Cuiibl, IEUCTBYIOIIME HA YACTULLY.

35. OtcroiiHble KaMepbl, UX XapaKTEPUCTUKA U OCHOBBI pacyeTa.

36.1{uxnonsl. Kunetuka nukionHoro nporecca. [lytu nosbiuenus 3¢gdexkruBHocTy pa-
0O0ThI LIUKJIOHA.

37. @wibTpbl. TUNb GUIBTPOB, X XapaKTEPUCTHKA U 00JIACTh IPUMEHEHUS.

38. Ilpouecc nepememmBaHus B MUIIEBOI MPOMBIIUICHHOCTH. THTEHCUBHOCTD U 3 dek-
TUBHOCTh I€pEeMENIMBAaHUsA. TEeXHOJIOTHYECKHE CIIOCOObI MEpPEeMENIMBAHUSA: THEBMAaTHYECKOE,
LHUPKYJISPHOE U MEXAHUYECKOE.

39. Tunsl annaparoB, IPUMEHSAEMbIX Ui IepeMEIIUBaHMS.

40. TemmonpoBonHOCTh. 3akoH Dypbe. KoadgdumueHT temnonpoogHocTy. Termmompo-
BOJIHOCTb OJJHOCJIOMHON U MHOT'OCJIOHOM CTE€HOK.

41. KonBekTuBHbIi TenaoooMeH. 3akoH HploToHa.

42. Teruonepenaya B KUISIIUX KUIKOCTSAX M IIPU KOHJIEHCAMKU TapoB.OCHOBHBIE ypaB-
HeHus Temonepeaayu. Koagduuuent teronepenaun u TepMUYECKUE CONTPOTUBIICHHUS.

43. 3HayeHue TEII000MEHa MPH OCYUIECTBICHUU MHUIIEBBIX TEXHOJOTMYECKHUX IpOLec-
coB. Ilpenensl mpUMEHsSEMbIX TeMIEpaTyp U BBIOOP COOTBETCTBYIOLIEIO TEIJIOHOCUTENS U
OXJIAKJAIOLIETO areHTa.

44. HarpeBanue BoJsHbIM nlapoM. HarpeBanue tonounsiMu razamu. HarpeBanue npome-
JKYTOUHBIMH TEIUIOHOCHUTEIsIMHU. HarpeBanue anektpuueckuM TOKoM.OXJakJeHUE BOAOHM, BO3-
JyxoM U JbjioM. KoHieHcanysi: MOBEpXHOCTHASI U CMEIIECHHUS.

45. Tunbl KOHIAEHCATOPOB, IPUMEHIEMBIX B IUILEBOM POMBIIIIEHHOCTH.

Pazoen 4. Maccoobmennwie npoyeccor.(OIIK-1,ITK-5, TIK-10).

46.0OcHOBHBIE MPUHIUIBI KJIacCU(PUKAUMU TEII0OOOMEHHBIX amnmapaToB. PexymnepaTus-
Hbl€, pereHepaTUBHbBIC U KOHTAKTHBIE TETNIOOOMEHHHUKH.

47. XapakTepucTHKa TETUIOHOCUTENICH U OCHOBHBIX THUIIOB TEIIOOOMEHHBIX amapaToB.

48. Tennoas N30JS1MS, XapaKTEPUCTHKA TEIUIOBBIX M30JISILIMOHHBIX MAaTEPHAJIOB U pac-
YeT U30JISALUU.

49. DnexTpodu3znUecKue MeTo bl 00paOOTKHU MHUIIEBHIX MPOAYKTOB — HArpeB B 3JEKTPO-
MarHMTHOM Mojie — HH@pakpacHoe oOnydyeHue, Bozaeiicteue nonst BU u CBY, komOuHupoBaH-
HBIE METO/IBI.

50. IIpuMeHeHne NpPOLECCOB BBIMAPUBAHMS B MUIIEBOM MPOMBINUIEHHOCTH. TeopeTude-
CKHE€ OCHOBBI BblllapuBaHus. PU3NUECKNE CBOMCTBA PACTBOPOB U U3MEHEHHE MX B IIPOLIECCE BBI-
MapuBaHMUsL.

51. OnHOKOpITyCHas BbIIApHAsl YCTAaHOBKA. BblnapuBaHue B BAKYyM€ U 11O/ JaBICHHUEM.



52. MHoOrokopmnycHas BbllIapHasi yCTaHOBKA, €€ YCTPOMCTBO U MPUHIUI AECHCTBUS.

53.0cHOBHBIE THUIBI BBIIAPHBIX anmnaparoB. [IyTh MOBBIIEHUS TEXHUKO-?PKOHOMUYECKUX
[IO0Ka3aTesel BhIIApPHBIX YCTaHOBOK.

54. Mexanu3M MaccooOMEHa B TEXHOJOTMYECKUX MpOIleccax MUIIEBBIX MPOU3BOJICTB.
MacconepeHoc B IHUIIEBBIX MPOAYKTax U Marepuanax. CoBpeMEeHHbIE METObI MHTEHCU(PHKAIIN
MaccooOMeHa.

55.IIpornecc abcopOIuK U MPUMEHEHUE €T0 B MHIIEBOI MPOMBIITUICHHOCTH.

56. Ilpouecch ajcopOIMK M MPUMEHEHUE X B IMUIIEBON MTPOMBIITUICHHOCTH.

57. OcHOBHBIE THIIBI a0COPOEPOB U a1cOPOEPOB, XAPAKTEPUCTHUKA ANIAPATOB, IPUMEHSI-
€MBIX B IHUILEBON MPOMBIILIEHHOCTH.

58. Ilporeccsl 3KCTpAaKLIMK B MUIIEBON MPOMBIIIIEHHOCTH. MeXaHu3M KCTPAKIUU B CH-
CTeMe TBEPA0E TEJIO — KHUAKOCTb.

59. KoHCTpyKIHS 3KCTPaKTOPOB. [IyTH MOBBIIIEHUS] TEXHUKO-IKOHOMUYECKUX MOKa3aTe-
JIeil SKCTPAKTOPOB.

60. SIBneHure TepMOBIArompOBOAHOCTH, €ro (PU3MYECKas CYIIHOCTh U MaTEeMaTUYEeCKOe
onucanue. [lytu nHTeHCUUKAIIMK TIepeHOoca Bjaru BHYTPU MaTepuaa.

Pazoen 5. Mexanuueckue npoyeccor.(OIIK-1,ITK-5, TIK-10).

61. Ilpomecchl CymKH B MUMIEBON MPOMBINUIEHHOCTH. OCHOBHBIE TPOOJIEMBI TEOPHH H
TEXHUKH CYLIKH.

62. MeTtosbl 00€3BOKHMBAHUS 1 IPUMEHEHHE MX B 3aBUCUMOCTH OT CBOWMCTB MPOJYKTa U
SHEPIUU CBS3H BIIaTd ¢ MaTEPUAJIOM.

63. Ilapamerps! BiaxkHOro Bo3ayxa. J-X numarpamma. TepMoauMHaAMHUECKUE XapaKTEpU-
CTHKH BJIQ)KHOT'O MaTepuaa.

64. OcHOBBI KMHETUKH CYIIKH. KpHUBBIE CYILIKH, CKOPOCTb CYILIKH U TEMIEpaTypHbIE KpU-
Bble. XapaKTEPUCTUKA OTIEIbHBIX IEPUOIOB MPOLIECCA CYILIKH.

65. N3MeHeHHEe CTPYKTYpHO-MEXaHMUYECKHUX CBOMCTB MaTEpHaJiOB B IPOLECCE CYLIKU.
Metobl 000CHOBaHMS ONTUMAIBHOTO PEKUMA MPOLECCOB CYIIKH.

66. HoBble METOJIBI CYIIKH, UX (PU3HUYECKAs CYIIHOCTh

67.ITonsTue o npornecce AUCTUWLIALIMU. [Iporiecchl NeperoHky U peKTu(UKaluy B MUIe-
BOM ITPOMBILIUIEHHOCTH.

68. IIponecchl KpucTaUIM3aUK B MALIEBOM TPOMBIIIJIEHHOCTH.

69. Tunpl anmapaToB JUid KpUCTANIM3AaLlMU: BaKyyM allfaparbl; MeIlajKu-
KPHUCTAJIJIN3aTOPHI.

70. [IpuMeHeHne mpoIeCCOB U3MENbUEHUS B TUIIEBOM TexHomoruu. Kimaccudukanms me-
TOJIOB U3MEJIbYEHUS.

71. Tunbl 1poOUIBHBIX YCTAHOBOK.

72. CopTrpoBaHM€e B IPOLECCAX MUIIEBBIX IPOM3BOACTB. THUIIBI anmapaToB AJI COPTUPO-
BaHUS U OYUCTKH.

73. IIponiecchl mpeccoBaHMs B MUILEBOM MPOMBIIIEHHOCTH

74. Tunbl ycTaHOBOK A1 00paboTku naBiaeHueM. [Ipeccsl 1ig 06e3BoxkuBaHusl, GOPMOB-
KU, OpHUKETHPOBAHMUSL.

75. CMelieHne B NMUIIEBOM NMPOMBINIJIEHHOCTH. THIIBI anmapaTtoB, NPUMEHSIEMBIX JIs
CMEILEHUS.

4.7 Conep:xaHue pa3aesoB IUCHUILINHBI

Pa3jnen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB

33}13‘11/1 JUCHHUIIIINHBI, €€ conepmaHHe nu pOJ'IB B q)OpMI/IpOBaHI/II/I crieuaiancra.

Pa3BuTHe Hayku o mpoueccax u anmnaparax. Knaccuduxamus mporeccoB. AHaIu3 mpoTte-
KaOIIUX B MHIIEBBIX TPOU3BOJICTBAX MPOIECCOB. 3a/1a4H 110 CO3JaHHI0 dHEpropecypcocoOepera-
IOIUX MUIIEBBIX TEXHOJOTHH, YKOJIOTHYECKH YHUCTHIX M OE30TXOIHBIX MPOU3BOJACTB. MeTOMbI U
HNPUHIIAIE MOAEIUPOBAHUS IIPOLECCOB U alllaparosB.
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Paznen 2. 'mapoMexaHnyecKue nNpouecchl

2.1. Ocrogvl cuopasiuxu

I'mapocratuka. Cxmxaemblie sxuakoctu. ['mupocrarmueckoe nasinenue. Huddepenun-
aJbHBIE YPABHEHUS KUIAKOCTH Dilsiepa. OCHOBHOE ypaBHEHUE IMAPOCTATUKH.

IMuapoaunamuka. Bsi3kue U HEBSI3KME KUIAKOCTH. BI3KOCTh KUAKOCTEH M ra3oB. 3aKOH
HproTona. JluHaMu4YecKnii 1 KUHEMAaTHYEeCKUH KO3 GUIIMEHTHI BA3KOCTH. BiusiHus Temmnepary-
pbl M JaBJIEHHUS HaA BSI3KOCTh MKUJKOCTEM W Ta30B. JIMHEMHOCTb OAHO3HAYHBIX XUMHUKO-
TEXHUYECKUX (PYHKIIHH.

Pexxumbl ABUXKEHUS BSI3KOU KUJKOCTU. DKBUBAJIICHTHBIN IUaMeTp. Y paBHEHUE pacxoja.
VYpaBHEHUE CILIOIIHOCTY MM HEpa3pbIBHOCTH MOTOKA. J(uddepenunanbabie ypaBHEHUS JIBUXKeE-
HUSI HEBSI3KOM U BA3KOM JKHUJIKOCTH.

VY nenbHas MexaHuueckasi SHeprus moToka. CTaTU4eCKUM U JMHAMUYECKHUI Haropbl U UX
u3Mepenue. CpelHss U MakCUMajbHasi CKOpPOCTH MoToka. Teopema bepHynnu aiis HEBSI3KOH U
BSI3KOM HEC)KUMaeMOoU KuJaKkocTH. [Ipunoxxenus Teopemsl bepHyim.

Omnpenenenue pacxo/ia YSHEPIUU HAa TPAHCIIOPTHPOBAHUE KHUIKOCTEH U Ta30B MO TpyOam.
BriBon (hopMyIibl COTPOTUBIIEHUS TIPU JTAMHUHAPHOM PEKUME.

[Tomobue Qusuueckux siBeHUN. OCHOBHBIC TOHSTHUS W ONpPEACICHUS. Y CIOBHS OJHO-
3HayHOCTU. KOHCTaHThI 10/100MsI, MTHBAPUAHTHI MOI00US, CUMIUIEKCHl U KOMIUIEKCHI MOJ00US.
BbiBoa KpuTEpHEB rUAPOAUHAMUYECKOTO 11000, MeTos1 aHanu3a pa3MepHOCTEH.

O06o006menHas kpurepuanbHas (GopMmyna JUisl onpeiesieHusl MOTepU Hamopa Ha TPEHHUE.
ConpoTuBieHre TpEeHUS B INIAJKUX U IIEpoXoBaThix TpyOax. Iloreps naBieHus Ha npeoojieHue
MECTHBIX COMPOTUBIEHM. Pacuet TpyOomnpoBo 0B

I'mppoauHamuka ciios 3epHUCTBIX MaTepuaioB. HemoaBvkHbIN c101. B3BenIeHHBIN CII0N
(xunsmii, nceBaookmkeHHbIN). [THeBMoTpancnopT. ConpoTUBIEHUE CIOSI 36PHUCTOTO MaTe-
puana. CkopocTh nceBaookmkenrus. OCHOBHOE ypaBHEHUE JABMXKEHUA Tena B cpene. CKopocTh
BUTaHMS. CKOPOCTh OCaXKIACHUSI.

2.2. [lepemewenue scuoxocmetl (nacocwl). Knaccugpurayus nacocos

[TopuHeBbie Hacockl. Hacockl mpocToro u MHOrOKpaTHOTo AecTBus. Juarpamma nopja-
gy Hacoca. IIpenenbHas BbicoTa BcacsiBaHus. [lorepu Hamopa Ha NMpPeoAOIECHUE CUIIBI MHEPLIUH.
Boznymnsie xonmaku. UHaukaropHas auarpamma. OOmas xapakTepuCTHKa MOPITHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Potopubie Hacochl. LleHTpoOexkHble Hacochl. YpaBHeHue Oiinepa. IlpeaenbHasBbicoTa
BcackiBaHMs. Dopmyibl mponopuuoHanbHOocTU. Pabouwne, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOrO0 Hacoca Ha ceTh. IlapamnenbHoe M Mocie0BaTENbHOE COEAMHEHHE HAacOCOB.
MmuoroctyneHuarbie Hacochbl. KOHCTpyKIMM LEHTpOOEKHBIX HacocoB. CpaBHUTEIbHAs OLIEHKA
LEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, BUXpeBble Hacochl. OceBble (IMpOMeuIepHbIe) HACOCHI.

YCTpoUCTBO U1 OMEIIEHUS KUAKOCTEN MOCPEACTBOM Iapa, BOJBI M CKATOIO BO3AyXa
(raza). [TapoctpyitHble Hacockl. BogocTpyiinbie Hacocsl. MoHTexto. ["aznudTel. CugoHsI.

2.3. [lepemewenue u cocamue 2azos

Knaccugukanus MalmumH A7 CkaTHs U epeMelieHns ra3os. [lopiiHeBbie KOMIPECCopHl.
WnaukaTopHas quarpamma kommnpeccopa. Koaddumuent nonauu u npenen cxarus. MHoOrocry-
HeHyaToe cxaTtue. MomHocTh, notpedisemas kommnpeccopoM. OCHOBHBIE THIIBI U KOHCTPYKLIUU
MOPUIHEBBIX KoMIipeccopoB. TypOokommpeccopbl. XapakTepucTuka TypOOoKoMIipeccopoB. Pas-
BUBaeMoe JaBieHue. OCHOBHBIE KOHCTPYKIUH TypOokommpeccopoB. CpaBHUTENbHas OIIEHKA
MOPIIHEBBIX KOMIIPECCOPOB M TYpOOKOMIPECCOPOB U 00JIacTH HX MpHUMEHeHHusd. Bakyym-
Hacocbl. OCHOBHBIE KOHCTPYKIIMM: IOPIIHEBBIE, POTALIMOHHBIE, BOJAOKOJIBIEBBIE U MACISHBIE,
BO/10-M napocTpyinbie. Bentunsaropsl. LlenTpoOexxHbie BeHTHIIATOpEI. Paboune xapakTepucTHkKa.
OceBble BEHTUIISATOPBI.

2.4. Pazoenenue H#uoKux HeOOHOPOOHbIX CUCTEM

HeonHopoanble cucTeMbl B MUIIEBON MPOMBILIUIEHHOCTH, X XapaKTEPUCTHUKA U KJIACCH-
bukarus. Mertonasl pazaenenus. O0mme TpedoBaHus, IPEACTABISIEMBIC IJIs1 Pa3/ICTCHUS KUIKUX
HEOJHOPOAHBIX cucTeM. OcaxaeHne. OcOOEHHOCTH pacueTa MpoLecca OCHAIICHUS B JKUAKOU
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cpene. Tumbl OTCTOMHUKOB, WX XapaKTEpUCTHKA W OOJacTh mpuMeHeHus. OcaxaeHue B Ioie
eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCAXACHHS. [ MApOIMKIOHBI, O0COOCH-
HOCTh MX pacyera, HeHTpU(]yTru u cemaparopsl, ux kinaccupukanus. OCHOBBI pacuera IEHTPH-
¢byru: neHTpoOexHas cuia, HakTop paszeneHus, IPOU3BOAUMOCTb, FAOAPHUTHI, PACXOJ] SHEPTHH.

Tumnbl nenTpudyr, UX XapakTepucThUKa u 00JacTe npuMeHeHus. OTcTolHbie eHTpUPY-
ru. [TyTi noBeleHNUs TEXHUKO-3KOHOMUYECKUX [TOKa3aTeae HeHTpUPYT.

QunbTpoBanue. TUNbl QUIBTPAMOHHBIX MPOLECCOB U 001acTh NMpUMeHeHUsl. OCHOBBI
Teopuu ¢GuibTpauuu. Pexxumsl guiubTpanus. Meronsl pacdera mpouecca ¢uiabtpanuu. Cko-
poctb puinbTpamuu. Koadduuuent ¢unbtpanuu nu MeToas! ux ompenenenus. Pacuer ¢punbrpa.
Knaccugukanus GuabTpoB ans Kuakux cucteM. Tumnbl GUIBTPOB, UX XapaKTEpUCTHKA U 00-
nacte mnpuMmeHeHus. LlenTpudyru ¢uibTpyromero Ttuna. I[lyTd MOBBIIEHHS TEXHUKO-
9KOHOMHYECKUX IOKa3aTeneil pUIbTPYIOIUX YCTaHOBOK. YIbTpaduiabTpanus U oOpaTHbIN oc-
Moc. OcHOBBI Teopuu Tporiecca. [lomynponunaemsie A yiIbTpaduIbTpallid U 00paTHOTO OC-
Moca. OunpTpyromue 1eMeHTbl. CxeMbl MEMOPAaHHBIX alnapaToB M ycTaHOBOK. IIpakTnyeckoe
NpUMEHEHHE YIbTPaQHIbTPALUN U 00PaTHOTO OCMOCA B MUIIEBON MPOMBIIIJICHHOCTH.

2.5. Pazoenenue 2az08bix HeOOHOPOOHBIX CUCHIEM

Ocaxzaenue B rpaBuTalliOHHOM moJie. Cuiibl, IEUCTBYIOIIKME HA YacTHIly. PacdyeT ckopo-
CTH OCAXKAEHUS U aHAIM3 [1apaMeTPOB, €€ Olpelia NeluX, IPU Pa3IUUHbIX PeKUMaX OCAXKACHUS.
OtcToliHble KaMephl, UX XapaKTEpUCTUKa U OCHOBBI pacueta. [{ukionsl. Pacuer ckopocTu oca-
MKJIEHUS B I10JIe LIEHTPOOEKHBIX CHJI IPU Pa3IMUYHbIX peKUMax ocaxjaeHus. KnHeTuka HUKIOH-
Horo mpouecca. Ilman pacdyera nukiiona. OmnpeneneHue MPOJOIDKUTEIBHOCTA TPEObIBaHUS B
LIUKJIOHE, rabapuTOB arapara, pacyeT TUApaBINnYeCKUX CONPOTUBICHUH, BBIOOP BEHTUIATOPA U
OIpe/iesIEHUE pacxo/ia SHEPTUH.

D¢ dexTuBHOCTH pabOTHI LUKIOHA U BBIpAXKEHHUE €€ B KpuTepuaibHoi Gopme. [lytu no-
BhIeHHUS 3()PeKTHBHOCTH pabOTHI MKIIOHA. THITHI IIMKIIOHOB. baTapeiiHple IIMKIIOHBI M OCHOBBI
ux pacyera. ['mapaBinuyeckue npluieocaanTesnd. TUIIb annapaToB, UX XapaKTEepUCTHKA U 001aCTh
npuMeHeHus. OunbTphl. Tunbsl GUIBTPOB, UX XapaKTEPUCTUKA U 00JACTh NPUMEHEHHUS. DJIEK-
TpoduibTpbl. DU3nYeCKre OCHOBBI JIEKTPOOCAKICHUS. THUIBI 3JIEKTPOPUIBTPOB, UX XapaKTe-
PHUCTHKA, IPAaBUIIO 00CITYKUBaHUS U 001acTh NpUMeHeHuss. OCHOBBI pacyeTa 31eKTpPOo(UIbTPOB.

2.6. Ilepemewiuganue 8 HcUOKUX cpedax

[Ipouecc nepemenivBanys B MUILEBON MPOMBIIITIEHHOCTH. HTEHCUBHOCTD U 3 (EeKTHB-
HOCThb NepeMelInBaHus. TeXHOIOTHnYeCKUe CIoco0bl MepeMENINBaHNs: MTHEBMATHYECKOE, LIUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepunanbHasi 3aBUCUMOCTD JUIsl BEIPQXKEHUSI MOIIHOCTH MEXaHMYECKMX Memlanok. Pa-
0oumil ¥ MyCKOBOM mepHojbl MepeMelnBanus. TUIbI anmnapaToB, MPUMEHSEMBIX ISl IIepeMe-
HIMBAHUS.

Pa3nea 3. TenJioBble mpoueccol

3.1.0cnoebl mennonepedauu

TennonpoBoanocts. 3akoH Dypee. Koaddurment termonpoBonnoctu. Jduddepeniu-
aIbHOE ypPaBHEHUE TEIUIONPOBOAHOCTH. TemIonpoBOJHOCTE OAHOCIOWHONM M MHOTOCIONHOMN
CTEHOK. 3aKOH HeCTallMOHapHOM TeruionpoBoAHOCTH. Kpurepuu TtemnoBoro nomobust buo,
®ypbe u Oe3pazmepHas TeMIepaTypa.

MeTtoapl pacyeTra HecTallMOHApHOTO TeriooOMeHa. KOHBEKTUBHBIN Temioo0MeH. 3aKoH
Herorona. luddepennmansHoe ypaBHeHHE KOHBEKTUBHOTO TerioooMeHa. Kpurepuu TeniaoBoro
noo0ust M CBS3b MEXJY HUMH, TEIJIOOOMEH MpU MU3MEHEHHH arperaTHOro COCTOSIHHSI KHJIKO-
ctu. Teronepenaya B KUISIIUX KUIKOCTAX U IPU KOHJICHCALIUH T1apOB.

OcHoBHbIE ypaBHEHHS TerUionepeaayu. JBrmkyias cuiia TeIIoBbIX IpoleccoB. Borumc-
JIEHUE CpPEIHENW Pa3HOCTH TEMIEPATYp [UIM NPSMOTOKA, IPOTUBOTOKA, NEPEKPECTHOIO M CMeE-
[IAaHHOTO TOKOB TeryioHocuteneil. Koadduuuent teronepenaun u TepMHUUECKUE CONPOTUBIIE-
HUSL.

TennoBoe u3ydeHHe, OCHOBHBIE MOHATHS. TeIion3iaydeHue ra3oB. Pacder mydncroro
TEII000MEHa.
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3.2. HaepesaHue, oxnazicoenue, KOHOEHCAYUs

3HayeHHue TemI000MeHa NP OCYIIECTBICHUHU MHIIEBBIX TEXHOJOTHYECKUX IPOLECCOB.
[Ipenensl npuMEHSIEMBIX TEMIEPaTyp U BEIOOP COOTBETCTBYIOUIETO TETNIOHOCHUTENS M OXJIaXKaa-
IOILETO areHTa.

HarpeBanue BogsHbiM napoM. HarpeBanue TtonounbimMu razamu. HarpeBanue npomexy-
TOYHBIMM TEIJIOHOCUTEIMU. HarpeBanue aeKTpUYECKUM TOKOM.

OxJaxieHre Bo/10M, BO31yX0OM U JbA0M. KoHIeHcaus: NOBEPXHOCTHAS U CMELICHHUS.

Tunsl KOHAEHCATOPOB, PUMEHSAEMBIX B IUIIEBOM IPOMBIIUIEHHOCTH. Pacyer mosepx-
HOCTHOT'O KOHJIEHCATOpPa, KOHJAEHCATOPOB CMELIEHUs (IIPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHIEHCATOPOB CYyOJIMMAlIMOHHBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

OcCHOBHbBIE NPUHIMIIBI KJIACCU(UKALUU TEMJIOOOMEHHBIX anmnapaToB. PekynepaTuBHbIE,
pereHepaTUBHbIC U KOHTAaKTHBIC TEIUIOOOMEHHUKU. XapaKTepUCTHKA TETNIOHOCUTENEH U OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX aIllapaToB.

TemnooOMEHHUKHU: ra30Bble, NAPOBbIE, BOJASHBIE C IPUMEHEHUEM BBICOKOKUITALIUX TEIl-
JIOHOCHUTEJIEH, ¢ UCIIOIBb30BAaHUEM JIEKTPOIHEPIUH, OCHOBHBIE THUIIbI TEIIIO0OOMEHHUKOB. OCHO-
BbI pacyeTa TEeMJI000OMEHHBIX annapaToB. MarepualibHbII U TEMI0BOM pacuer. OnpenenaeHue Ko-
3¢ (GUIMEHTOB TeIUloNepeiadyd B TEIUNIOOOMEHHBIX ammaparax, BbIOOp CKOPOCTH pabouux Tel,
OIpe/ie/ieHue TEPMHUUECKUX CONMPOTUBIIEHUHN U T.h. OmnpeneneHue cpeiHeld pa3HOCTH TemIlepa-
Typ NpU KOHJEHCALMK, UCIIAPDEHUH U KUIIEHHUHU, CPEIHSASI PA3HOCTh TEMIIEPATyp IPH IPSIMOM TO-
K€, IPOTHBOTOKE, CMEIIAHHOM TOKE. | MapaBInyYecKuii 1 MEXaHMYECKHI pacdeT TeTr1000MeHHO-
ro ammnapara. JHepretudeckuil u sxcepreruueckuit KIIJ[ rermoo6mennoro annapara. [lytu un-
TEHCU(UKALUY IPOLECCOB TEIJI00OMEHA U MOBBIIIEHUE TEXHUKO-3KOHOMUYECKUX MOKa3aTenei.

TemoBass M30A1MsA, XapaKTEPUCTUKA TEIUIOBBIX M3O0JLMOHHBIX MAaTEpUAJIOB M PacueT
U30JISIIHAH. DICKTPODU3HIECKUE METOIBI 00pa0OTKH MUIICBBIX MPOIYKTOB — HATPEB B DJIEKTPO-
MarHMTHOM Mojie — uH@pakpacHoe oOnydenue, Bo3aeiicteue nons BU u CBY, komOuHupoBaH-
HBIE METO/BI.

3.4. Buinapusanue u gblnapnvle annapamoi

[IpuMeHeHne npoLeccoB BbIIApUBAHUS B IHILEBOM MPOMBIIUIEHHOCTH. TeopeTndeckue
OCHOBBI BbInapuBaHus. PuU3nuecKkre CBONCTBA paCTBOPOB U U3MEHEHHE MX B IIPOLIECCE BBINAPU-
Banusi. OJTHOKOPIYCHAs BBINIapHasl yCTAaHOBKA. MaTepHallbHBIA U TEIUIOBOM pacueT. Brimapusa-
HUE B BaKyyMe€ W IIOJ JaBJICHHEM. MHOTIOKOpIyCHas BbIIApHAs YCTAHOBKA, €€ YCTPOMCTBO M
MIPUHIINN AEHCTBHUS.

Cxema paboThl MHOTOKOpIyCHOU BhINMapku. CamoncnapeHue B NpSMOTOYHON BBIAPHOM
ycTaHOBKe. PacueT MHOrOKOpIycHOH BbIIapHOM ycTaHOBKHU. OmpeneneHne TeMnepaTypbl KHUIIs-
YEHHsI PACTBOPA, TEMIIEPATYPHBIE MTOTEPU B BBHIMAPHOM YCTAHOBKE, PAacUeT Pacxoja IPErOIIEro
napa, pacuer kor¢p(uureHTa TemIonepeaadn B BbIIAPHBIX YCTAHOBKAX C YYETOM Iepernajia TeM-
nepaTyp Ha IUIEHKEe KOHJIeHcaTa, pacyeT OBEPXHOCTH HarpeBa. BeiOop umnciia Kopmycos.

OCHOBHbBIE TEXHUKO-3KOHOMHUYECKHUE XapaKTEPUCTUKH BbINapHON ycTaHOBKH. OCHOBHBIE
THUIIBI BBINIAPHBIX aNapaToB. BelnapuBaHue B TOHKOM IUIEHKE. MeTObl MOBBIIEHUS CKOPOCTH
LUPKYJSIMUU. BeinmapHble annaparsl ¢ IPUHYAUTENbHOW NUPKYISIUEN pacTBopa. BeimapuBanue
C TEIUIOBBIM HacocoM. IIyTu NOBBIIEHMSI TEXHHMKO-3KOHOMHYECKHMX IOKAa3aTeJIel BBIIAPHBIX
YCTaHOBOK.

Pasnen 4. MaccooOMeHHBbIE TPOLIECCHI

4.1. Maccoobmennvie npoyeccovl 6 NUULEBOU NPOMBILULEHHOCTU

OcHoBBI TEeOpUH MaccooOMeHa. MexanuszM mMaccoooMeHa. MaccooOMeH B TEXHOJIOTHYe-
CKHX Ipolieccax MUIIEBBIX MPOU3BOACTB. MacconepeHoc B MUILEBBIX NIPOAYKTaX U MaTepranax.

[TueBbie MPOTYKTH KAK MHOTOKOMIIOHEHTHBIE M MHOTO(a3Hble cuctembl. [Ipumenenue
npasuiia a3z Ui aHaK3a nporeccoB MmaccooOMena. Koagdunnentsl MaccooOMeHa u maccomne-
penaun. Koagpunuent macconepeHoca U ABMKYIUE cuilbl npouecca. Kunernueckue koadpou-
LIMEHTHI B YPAaBHEHMSIX MACCOIIEPEHOCA.
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HuddepenunanbHoe ypaBHEHHE MacCONEpeHoca U ero KpaeBble ycioBus. OOmuil BHI
pemeHus: ypaBHeHus. [logoOue TEMIoOBBIX M MacCOOOMEHHBIX mporieccoB. Juddy3noHHbit u
MoJsipHBIA niepenoc. Konnentpanuonnas nuddysus u repmoauddysus. uarpamma paBHOBE-
cusi. OcoO0eHHOCTH TMepeHOoca B CUCTEMAX: TBEPJIOE TEJIO — KUAKOCTD; TBEPJIOE TEJIO — ra3; KuJ-
KOCTb — KHUJAKOCTb. COBPEMEHHBIE METO/Ibl HHTEHCU(PHUKAIIMH MAaCCOOOMEHA.

4.2. Copbyuonmsie npoyeccovl U annapamol

[Tponecc abcopOuu 1 MpUMEHEHHE €ro B MUILEBOW MpOMbINUIeHHOCTH. Hensorepmuue-
ckasiabcopO1usi, MHOTOKOMIIOHEHTHas: abcopOuums. [Ipormecchl agcopOuuu U mpuMEHEHHE UX B
MUIIEBOH MPOMBIIIICHHOCTH.

N3otepmbl copOuuu u necopbuuu. Metop rpaduyeckoro pacuera, COpOIMOHHBIX MPO-
neccoB. OCHOBHBIE THIIBI aOCOpOEpOB U ascopOepoB, XapaKTEPHCTUKA aIlapaToB, MPUMEHsE-
MBIX B MHUIIEBOM MNpoMblluieHHOCTH. Perenepanus nornoruteneil. Ilytu wuHTeHCHMUKauu
COpPOLIMOHHBIX MPOLIECCOB.

4.3. Dxcmpaecuposarue u IKCMpPaKmopbl

[Ipoueccsl PKCTpaKIMKU B MUIIEBOM MTPOMBIIUIEHHOCTH. MEXaHu3M SKCTPAKLIMHU B CUCTE-
Me TBEpIoe Telo — KUAKOCTh. Juddy3nonnas Teopus sxcTpakiuu. MaremaTHueckoe omnrcaHue
nporiecca sKcTpakuuu. KosdduimenTsl BHEMIHEH 1 BHYTpeHHEN MU GY3UH U METOJIBI X OIIpe-
nenenus. Brnusnue tepmoauddysun Ha mporecc dKCTpakiuu. KOHCTPYKIUS IKCTPAKTOPOB U
METO/BI pacyeTa, MaTepHUaIbHbIN U TEIUIOBOWOAIAHCHI, ONIPE/IesICHIEe OCHOBHBIX pa3MEpOB arma-
patoB. [1yTu noBBIIEHHS TEXHUKO-3KOHOMUYECKHX MOKa3aTesiel IKCTPAKTOPOB.

4.4. Ocnogul 61a2oKkuHemuKu

[Ipumenenne ypaBHeHUN MaccooOMeHa K MEPEHOCY Blaru BHYTpH Matepuana. Ctamnuo-
HapHOE W HECTAIlMOHAPHOE TI0JIe Biarocojepkanus. GOpMBI CBSI3H C MaTepPHAIOM, X (H3UKO-
XUMHUYECKHE U SHEPreTUYEeCKHe XapaKTEePUCTUKU. AJCOPOIMOHHAS, KaWUIIpHAas U YHTPOIHIA-
Hasl CBSI3H.

Koaddunument nuddysun Braru B Marepuane u ero 3aBUCUMOCTb OT BIQXKHOCTU U TEM-
nepaTypsl. SIBICHHE TEpMOBJIAroNpPOBOJHOCTH, €ro (pU3MUECKasi CyITHOCTh U MaTEeMaTHYEeCKOe
onucanue. [lytu nHTeHCUUKAIIMK TIepeHOoca Bjaru BHYTPU MaTepuaa.

4.5. Ilpoyeccwr cywku u cyuunohvle YyCmano8Ku

ITporecchl cymky B MUIIEBOW MPOMBIIIIEHHOCTH. OCHOBHBIE IPOOJIEMBbI TEOPUU U TEX-
HUKHU cymku. COBpeMEHHBIN ATall pa3BUTHA HayKH O cymke. Cylika Kak MpOIecc pas/eeHus
a3 B ycrnoBHAX B3aMMOJICHCTBUS BHEUIHMX M BHYTPEHHHUX MoJiell. MeToabsl 00€3B0KUBaHUS U
NpUMEHEHHE X B 3aBUCHMOCTH OT CBOWCTB MPOJIYKTA U SHEPTUH CBS3H BJIard C MaTEPHAIIOM.

[Tapametpsl BnaxkHoro Bo3ayxa. J-X muarpamma. OCHOBBI CTaTUKU CYIIKH: aHAIH3 H30-
TEPMBI COPOIMH U AeCOPOIINHU, PABHOBECHAS BIIAYKHOCTb, THAPOCKOITMYECKAs BIAXKHOCTH, THCTE-
pesuc copOouMu 1 1eCOpPOIUH U €ro MPaKTUYECKOe 3HAa4YeHUe, TepPMOJMHAMHUUYECKHE XapaKTepu-
CTHKH BJIQ)KHOTO MaTepuaa.

OCHOBBI KUHETUKH CYIIKU. KpuBbIe CyIIKH, CKOPOCTh CYLIKH U TEMIIEPaTypHbIE KPHUBBIE.
XapakTepucTHKa OT/ACTBHBIX TIEPHUOOB IpOIlecca CYIIKU. Y PaBHEHUS! KPUBBIX CYIIKH JJIS TIep-
BOT'0 U BTOPOT'O MEpUOJIA.

KpaeBrble ycnoBus m Meronuka pemeHui anddepeHInanibHoro ypaBHEHHS BIIArONpO-
BOJIHOCTH JJIsi BTOPOro nepuojia cymku. Ko uiueHt cymku 1 MeTo/ibl €ro onpeaeaeHus, Ku-
HETHYECKHI pacyeT mporecca CyIIKH.

H3MeHeHne CTPYKTYpHO-MEXaHHMUECKUX CBOIMCTB MaTepUasoB B Mpolecce Cymku. MeTo-
Il 00OCHOBAHUS ONITUMAJIBHOTO PEKHMa TPOIIECCOB CYIIKH.

OCHOBBI MH)XEHEPHOTO pacueTa CYIIWIbHBIX YCTAHOBOK. TepMOJMHAMHUYECKHH aHau3
cymkd B J-X auarpamme, MOCTpoeHHE B HEH MPOLECCOB, MPOUCXOAAIUX B Kajopudepe u cy-
IMJIBHON Kamepe. BapuaHThl CyIIMIBHOTO TpoIlecca, UX aHAIUTUYECKUH U TpadoaHamTuTHIe-
ckuit pacuet. JHeprernuecknii KITJ[ cymmnbHON yCTaHOBKH.

HoBble MeTOoAB!I cylIky, X (pru3nyeckasi CyIIHOCTb: KOHBEKTHBHAs CYILKA B IICEBIO0KU-
KEHHOM, KHITSIIeM, ()OHTAHHPYIOIIEM, BUXPEBOM CIIO€ M BO B3BEIICHHOM COCTOSIHWH, CYIIKa
UH(PAKpaCHBIMH JIy4yaMH, CYIIKa B 3JIEKTPUYECKOM I10JI€ BBICOKOW M CBEPXBBICOKOM 4acCTOTHI,
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KOMOMHHUPOBAHHbIE METOABI CYIIKH, NEHOCYIIKa, CyIIKa cyOauManuei, akycTudyeckas CyIIKa.
KonTtakTHbIil BrarooomMeH. OnieHKa SKOHOMUYECKOH 3(PGEKTHBHOCTH W ITyTH TOBBIIIICHUS TEX-
HUKO-3KOHOMHUYECKHX IM0Ka3aTeseil CylniIbHbIX YCTaHOBOK. OCOOEHHOCTH CYIIKM B KOHIAUIIMO-
HUPYEMBIX [IOMELICHUSIX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamsl

ITonsatue o nponecce AUCTIILIALMU. J(narpaMMbl (pa30BOro paBHOBeCHUs Ui OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIporeccel meperoHkn u peKTUu(UKauy B MUILEBOM MPOMBIIII-
neHHoctu. OCHOBBI TeopuM neperonku. Kiaccuduxanus pazeneHHbIX cMeceld, OCHOBHbIE 3aKO-
HBI [IEPETOHKHU.

Knaccugukanus npoueccoB neperoHku U caabocTu UX NMPUMEHEHMs. Y CIOBUs pasjelie-
HUS B3aMMOPACTBOPHUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPAacTBOPUMBIX. CroxHas
IIEperoHKa: MHOTOKYOOBBIE almnaparkl; KOJIOHHbIE annaparbl. OcOOeHHOCTH Ipolecca peKTU(H-
Kanuu. Pektudukanus OMHApHBIX cMeceil — MIealbHbIX, PEAIbHBIX, a3€TPOMHBIX. DKCTPAKTHB-
Has pextu¢ukanys. [Ipoueccsl, nporekarolye Ha Tapenkax, HacaJOYHbIe KOJOHHBI, IIIIEHOUHbIE
KOJIOHHBI, POTAIl[MOHHBIE aIlllapaThl.

ITonsatue o KIIJl TapenbuaToro amnmnapara, SJKBUBAJIEHTHOW BBICOTE, EAUHUIIE IIEPEHOCA.
[TyTy nOBBILIEHUS] TEXHUKO-3KOHOMMUYECKUX IOKa3aTeseil pekTu(uKaluoHHbIX anmnaparoB. [lo-
HATHE O PEeKTH(PUKALMU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKynspHast JUCTUILIALUS.

4.7. Kpucmannuzayus

IIpoueccel KpucTaNIM3alluy B MUILEBOM NPOMBIIUIEHHOCTH. OCHOBBI TEOPUU KPUCTAILINU-
3alMM U3 pacTBOpoB. KpuBble paBHOBECHS ISl IpOLEcca KPUCTANIM3ALUU. 3apOXKIEHUE KpU-
CTaJIJIOB.

Kunernka npouecca kpucramnuzanuu. Metoasl kKpuctaimnzauuu. Kpucrammsamus B
IIPOLIECCE 3aMOPaKMBaHMsI, OCHOBHbBIE 3aKOHOMEPHOCTH. THIIBI anmaparoB AJis1 KpUCTAJLIN3aLUu:
BaKyyM-allllapaThl, MEIIAIKA-KPUCTAIUIM3AaTOPbl. MaTepuanbHblii U TEIJIOBOM pacdeT KpPUCTaJl-
nn3aTopoB. [1yTy MOBBILIEHNST TEXHUKO-D)KOHOMUYECKUX [TOKA3aTEIEH KPUCTAININ3ATOPOB.

Paszpnen 5. Mexanudeckue npoueccol

5.1.1Ipoyeccot usmenvuenus

[IpuMeHeHne IpoLeccoB U3MENbYEHHUS B IMIIEBOM TEXHOJIOTHH. TeopeTndecKue OCHOBBI
npoiiecca ipodnenus — pabotsl I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XXypxosa
u ap. Knaccuduxanus meronoB uzMenbueHus. Tumsl 1poOniIbHBIX yCTaHOBOK. Cxema pacuera,
TPOOHIIOK.

5.2. Copmuposanue

CoprtupoBanue B Ipoleccax NULIEBBIX IPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO AHAIU3A.
Tuns! annapaToB 17151 COPTUPOBAHUS U OUUCTKH.

5.3. Ilpeccosanue

[Tpormeccrl mpeccoBaHus B MHUIIEBOM MPOMBINLIEHHOCTH. OCHOBBI T€OpHH 00pabOTKH
NUILEBBIX MPOJYKTOB JaBieHueM. OTKaTHe >KUIKOCTH, (hOpMUPOBAHHE MHUILIEBBIX MPOAYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00paOoTku maBieHueM. [Ipeccwl Ayt 00€3BOKUBAHUA,
(OpMOBKH, OPUKETUPOBAHUS.

5.4. Cmewenue

CMmenieHne B NUIIEBOM NMPOMBIIUIEHHOCTH. CMEIEHUE CBIYYNX U IUIACTUKOBBIX Marte-
puanioB. Turbl anmnapaToB, IPUMEHSEMBIX JUIS CMEIICHHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B cootBerctBuu ¢ TpeboBanusmu GI'OC BOno HanpaBieHUsIM NOTOTOBKU peanu3aius
KOMIIETEHTHOCTHOTO I10JIX0/la ¢ HEOOXOAUMOCTBIO NPELYyCMAaTPUBAET HCIIOIb30BAHUE B yueO-
HOM IIpoIlecce aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENEHHUS 3aHATHH U IPYIMX WHHOBAIIM-
OHHBIX TE€XHOJIOTHI B COUETAHUU C BHEAYIUTOPHOI paboTOi C 1enbi0 (opMUpOBaHUS U Pa3BH-
TUS INYHOCTHBIX U IPOPECCUOHATIBHBIX HaBBIKOB 00YYarOIUXCS.
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Buy yueOHBIX 3aHATHI dopma poBeAEHUS

WuTepaktruBHas hopMa — IPE3EHTAINH C UCTIOIH30BAHUEM MYJIbTHME U -

Jlexuuu HBIX CPECTB C MOCIEIYIOIINM 00CYXKJICHUEM MaTepHaIIOB (JICKITUS — BU3Y-
a3arysi)
TIpakTUueckue 3aHsATUA TpamummonHas hopma MPOBEACHUS MPAKTUICCKUX 3aHITHH,

[IpopaboTka yae6HOTO MaTepuaia Mo AUCIHIUINHE (KOHCIIEKTOB JIEKIINH,
Y4eOHMKOB, MaTEPUAJIOB CETEBBIX PECYPCOB), MOATOTOBKA K MTPAKTHYCCKUM
CaMocTosTeNnbHas padoTa | 3aHITHAM U 3aIiuTe pedepara, BhIIOJHCHUES UHIUBUIYILHBIX 3aaHUH,
MOJITOTOBKA K MOJTyJTbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO (BBITIOTHEHHE
TPEHUPOBOYHBIX TECTOB).

6. OueHouHbIe cpeacTBa AUCHUIIMHBI (MOTYJIs1)

OCHOBHBIMU BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIHMOHUPOBAHUH
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI O0YUYEHUS SBJISIIOTCS: HAa CTaIUU PyOeKHOTO perTHHra, $hop-
MHUPYEMOI0 II0 pe3yJbTaTaM MOIYJIBHOIO KOMIIBIOTEPHOIO TECTUPOBAHUA — TECTOBBIE 3a1aHUS,
Ha CTaJUH IMOOLIPHUTCIILHOI'O peﬁTI/IHFa, (bOpMI/IpyeMOFO 10 pe3yJibTaTaM HAIIMCAHUS U 3alUThI
pedeparoB 1o akTyanbHOU MpoliaemMaTuke — pedeparsl; Ha CTaJAUU NPOMEXKYTOUYHOTO PEUTHHTa,
OomnpeacirsIeMOoro 1o pe3yjbTaTaM CAavur 3K3aMCHa — TCOPCTUUCCKHUE BOIIPOCHI, KOHTPOJIHUPYIOIINEC
TEOPETUYECKOE COJIepKaHne ydeOHOro MaTeprana, KOHTPOJIUPYIOIIHE MPAKTHIECKUE HABBIKU U3
pa3NyYHbIX BHJIOB IMpodeccuoHanbHoil AestensHOocTH oOydaromerocs no OIIOII manHoro
HarpasieHus, GopMupyemMble IPH U3YICHUH TUCIUTLINHBL.

6.1 ITacopT ¢oHIa OLEHOYHBIX CPEICTB M0 JUCHUILINHE
«IIpouecchl 1 annapaThl MUIEBHIX MPOU3BOACTBY

Ne Kontponupyemsie pa3aesns! (TEMbI) Kon . Ouenounoe cpeAcTso
KOHTPOJIIPYEMOH
n/n JHACHUTUINHEL HAauMEHOBaHUE KOJI-BO
KOMITIETEHLINHU
OCHOBHBIE 3aKOHBEI TEXHOJIOTMIECKUX OIIK-1, Tectosrie saanms 20
1 Pedepar 1
MIPOIIECCOB. I1K-5, I1IK-10

Bormpocsr issk3amena 15

OITK-1,TTK-5, TecToBEIE 3aMaHUs 20

2 |I'mapomMexaHUYECKUE MPOIECCH Pedepar 1
I1K-10

Bormpocsr s sx3amena 15

3 | TeruioBLIE IPOLECCEL OIIK-1,I1IK-5, TecToBbIe 3agaHus 20

POt I1K-10 Bomnpock! 1iist 5x3ameHa 20

OITK-1,TTK-5, TecToBEIE 3aMaHUs 20

4 | MaccooOMeHHEBIE MPOIIECCHI Pedepar 2
I1K-10

Bormpocsr mis sx3amena 20

OITK-1,TTK-5, TecToBEIE 3aMaHns 20

5 | MexaHu4yeckue MpoLecchl Pedepar 2
I1K-10

Bormpocsr s sx3amena 15

dopma KOHTPOJIS — TeKYIIHI KOHTPOJIb, PEUTHHTOBOE TECTHpOBaHHUE, MOTylb Nel (Mak-
CUMaJIbHas peUTHHrOBas olieHKa — 20x2 6aysioB), SKk3aMeH (MakCUMalbHasi PEUTUHTOBAsI OI[EHKA
— 50 6annoB), TBopueckmii 6amt — 10 6amos.

6.2. IlepeyeHb BONPOCOB JJI51 IK3aMEHA
Paszoen 1.0cnosmnvie 3axonvl mexnonoeuueckux npoyeccos. (OIK-1, ITIK-5, TTIK-10)
1. YerpoiicTBo U paboTa OCHOBHBIX TUIIOB JIPOOHIIOK.
2. OcaxeHue B LEHTPOOSKHOM TI0JIE.
3. Mammabl, paboTaromiye o MPUHITUITY IPOKATKH.
4. YcTpolcTBO M paboTa M1apoBOM METbHUIIBI.

16



5. OTCTONHUKH NEPUOJUYECKOTO ACUCTBHUS.

6. Kimaccudukamnus cymmioxk.

7. Cura. Marepuai u criocoObl H3TOTOBIICHUS.

8. OTCTOMHUKHN HEMPEPHIBHOTO JACHCTBUSA.

9. DkcTparupoBaHue U3 TBEPIBIX TE U U3 )KHUIKOCTEH. .

10. ITpon3BOAUTEIIBHOCT BAJILLIEBOM JIPOOUIIKH.

11. Metoabl pa3aeneHns HEOJHOPOAHBIX CUCTEM.

12. Cymka. CriocoObl y/1ajeHus BlIard.

13. YerpoiicTBo 1 paboTa BalbIEBOM IPOOUIIKH.

14. Cycnensus. OMynbcusl, MbUIb U AbIM. FIX cocTaBHbIE YacTH.
15. Ancop6ums. Onpenenenue. Anmnaparsl Jis aCOPOIHH.

Pasoen 2. I'uopomexanuuecxue npoyeccwi.(OIIK-1, TIK-5, [TK-10)
. Mexanunueckue nporiecchl. MI3menbuenue, 1podieHue, pe3aHue.
. Tumsl HacOCOB.

. Auddysus. JIBrxyias cuiia 3Toro mpoiecca.

. Kmaccugukamus cnoco6oB npoGiieHust.

. Ab6copbuus. Onpenenenue. KoncTpykius abcopOeHTOB.

. [ToHsITHE HEOTHOPOIHBIX CUCTEM, HX KIacCH(DHUKAITHS.

. CTpyu *KHJIKOCTU U MX BO3JCHCTBHE HA CTEHKHU COCY/Ia.

. UTO OTHOCAT K MaCCOOOMEHHBIM ITPOIECCAM.

. MeTop1 COpTUPOBAHUS CHITYYUX MaTEPUATIOB.

10. 3akoHBI COXpaHEHHSI MACCHI U dHEPTUH. VX orpenecHue.

11. TToBepXHOCTHOE HATSKEHUE, KATMISPHOCTD, BA3KOCTbD.

12. Cxempbl HaIIpaBiIeHHs B3aUMO/ICHCTBYIONINX TTOTOKOB.

13. Yro moHumaercs moj ciioBoM "ammapatr"?

14. OcHoBbl ruapaBiarku. OCHOBHBIE TOHATHUS U OIPECIICHNUS.
15. CriocoObl OXJIaXACHHS M 3aMOPAKUBAHUSI.

OO ~NOoO O WN -

Paszoen 3. Tennoswvre npoyeccwi.(OIK-1, TTIK-5, TIK-10)

1. Kakue npoiieccbl OTHOCSATCS K TETJIOBBIM?

2. [TneBMaTH4eCcKOe TIEpeMenTnBaHue. Y CTPOHCTBO U paboTa.

3. [Ipeccyromiue (OpUKETHPOBOYHBIC) MAIIIUHEI.

4. Kakue npo1ecchl OTHOCATCS K MaCCOOOMEHHBIM?

5. Knaccugukanus annapatoB 15 epeMeIIBaHusl.

6. OCHOBBI IPOIIECCOB OXJIAKICHUS U 3aMOPa’KUBAHMUSL.

7. Kakue yeTpipe Tpymnibl IpoLEeccoB paccMaTrpuBaroTces B Kypee «llporiecchl U anmaparbl
MULIEBBIX MPOU3BOJCTB"?

8. YcTpoiicTBO 1 paboTa JOMACTHBIX MEIIAIOK.

9. Tumnsl TerI000MEHHBIX anmnaparoB. VX cxeMsl.

10. MeTtobl MOIETHPOBAHUSI.

11. Paznenenunie HEOJHOPOAHBIX CUCTEM. MeXaHWYeCKHEe TPOLIECCHI.

12. Bbi0op KOHCTPYKITUH TEIUIOOOMEHHBIX aIaparoB.

13. OcHOBHBIE NOJOXKEHUSI HAYKH O MIpolieccax U amrmaparax.

14. Teopus ¢punbTpoBaHUS C 0Opa30BaHUEM OCAIKA.

15. Kpucrannuzamnus u pactBopeHre. OCHOBHBIE CBEJICHHSL.

16. [uxnonsl. [IpuHIAT TEHCTBHSL.

17. A6copbums. MarepuanbHblil 6anaHc abCopOIUH.

18. Marepwuansl sl H3TOTOBJICHUS ammapaToB. MeTasuibl.

19. Ocaxxaenue B rpaBUTAIMOHHOM T10JI€ (OTCTaUBaHUE).

20. TyHHENbHBIC CYIIHITKH.
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Paszoen 4. Maccooomennwie npoyeccor.(OIK-1, TIK-5, TTK-10)

P PO0O~NOOOTE, WN P

=
N

. OCHOBHBIE TIpaBUIIa MOJICITUPOBAHHSL.

. Kunernka epMeHTaIOHHBIX POIECCOB.

. lleatpobexxHoe GpminbTpoBanue. Ero MexaHusm.
. Kimaccudukanms MaccooOMEHHBIX MTPOIIECCOB O cIoco0y B3auMoaeicTBus das.
. CioxHas neperonka (pexrudukanms). MHOrokyOOBBIC ammaparhl.

. Paznenenne nmo ¢popme vactu.

. Kinaccugukanus anmnapatoB it GUIBTPOBAHMUSL.

. IIponecc neperonku. IIpocras neperonxa.

. 3akoHOMEepHOCTH (HUIBTPOBaHUS Oe3 00pa30BaHMs OcaIKa.

0. MaccooOMeHHBIE TPOTIECCHI.

1. T'uapaBimyeckue MpoLecchl sl OTACICHUS KHUIKOCTH.

. Cymka. CnocoOs1 00e3BokuBanust. OO0I1ast XapaKTepUCTHKA.

13. Kpucrannuzauus u pactBopenue. CylHOCTb POLIECCOB.
14. YcnoBust KpUCTaUTM3alMU U PACTBOPEHUSI.

15. IlepememnBanue. JlonacTHble, MponesiepHble U TypOMHHBIE MEIIAIKH.

16.
17.
18.

TermmooOMeHHUKY ¢ pyOanikaMu, KOKyXOTpyOHBIE.
Crnoco0s1 kpuctamnu3anuu. OCHOBHBIE MOHATHUS TEOPUH KPUCTAIN3ALINH.
Copepxanue kypca "IIponeccsl u annapaThl MUIIEBBIX TPOU3BOACTB".

19. 3nayeHue npouecca Cymku. Buabl BIaXXHbIX MaTepHasoB.
20. OCHOBHBIE TEOPHH PACTBOPEHHUSL.

Pasoen 5. Mexanuuecxue npoyeccwi.(OIIK-1, TIK-5, TTIK-10).
. Apob6nenue. Knaccudukaius cnocodboB ApoOICHHUS.
. OTCTOMHUKH HENIPEPHIBHOTO JEHCTBUS.
. Konnencarmus. O01e ceeneHus.
. CoprupoBanue. [IpocenBanue, cura.

. AncopOuus. OCHOBHbBIE CBE/ICHHUS.
. TpeGoBanus1, mpeabaBIseMbIE K anaparam 10 TEXHUKe 0€30M1acCHOCTH. DProHOMHKA.
. Meronbl pa3aeneHus HEOJHOPOIHBIX CHCTEM.

1
2
3
4
5. @unbTpoBanue. Tunbsl GUIBTPOBAIBHBIX MTPOILECCOB.
6
7
8
9

. Knaccugukanus cymuiox.
10. TpeGoBaHwus1, MPEIBSBIEMBIC K allliapaTam.
11. DkcnnyaTanroHHbIE TPEOOBAHUS.
12. Kimaccugukanusi HEOTHOPOIHBIX CHCTEM.
13. MeTo/1bI BHITIAPUBAHMS.

14. OTcTOMHMKYN MEPUOINYECKOT0, TOYHENPEPHIBHOTO AEUCTBHUS.

15. JIeHTOYHBIE CYIINIIKH.

6.3 llIkaia OEHOYHBIX CPEACTB

YpoBHU OCBOECHUS

Kpurepun onennBanus

OrneHOYHBIE CpeICTBA

KOMITCTCHIIUH (xoJ-BO OaJIIOB)

3HAeT:
- TEXHOJIOTHYECKHE IEJIH, TEOPETHUECKHE OCHOBBI M
WHKEHEPHBIE 3aJauyd OCHOBHBIX IIPOIIECCOB pa3jiny-
HBIX THIIEBBIX IPOU3BOJICTB; Tectosbic 3anarms

TponsuHyTHI Ha3HaYeHHe ognacn, i} I/II\’/IGHCHI/ISI KJaccuuKarus (31-40 Gao);

(75-100 6ammoB) o p ’ > | Pepepar(9-106am10B);
MIPUHIINIT AEWCTBUS U KPUTEPHH BHIOOPA COBPEMEHHBIX

«OTIIHIHO» Bompockl k 3K3aMeHy

arrmapaToB U MalllWH;

- METOAbI UCCJICAOBAHNA MPOLCCCOB U allllapaToB, 3a-
KOHOMCPHOCTH II€pexonaa OT Ha60paTOpHLIX arrapa-
TOB K ITPOMBIIIJICHHBLIM;

(35-506am10B)
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- OCHOBHBIC HAy4YHBIC M TEXHUYCCKHE IPOOJIEMBI U
TEHJICHIINM Pa3BUTHUS MPOIECCOB U alIapaToB MHIIE-
BBIX MTPOU3BO/ICTB;

- METOJIbI pacueTa HECTAIMOHAPHBIX M HEOOPaTUMBIX
TEXHOJOTMYECKHUX TMPOIECCOB U MPOYHOCTHBIC pacue-
TBhI COOTBETCTBYIOIIIMX alapaTos.;

- Ipo0JIeMBI SHEpropecypcocOepekeHus] U IKOJIOrHYe-
CKOM 3aIIMThI OKPYXKAIOIICH CPE/IbI TP IKCILTyaTaI[uH
anmapaToB U MallvH;

YMEeT:

- BBIOMpaTh W MPOEKTUPOBATh COBPEMEHHBIC armapa-
THIM MAIIUHBI, B HAUOOJBIIEH CTETICHH OTBEYAIOIIHE
0COOEHHOCTSM TEXHOJIOTHIECKOTO MPOIIecca;

- TIOATBEPXkIAaTh MHKCHEPHBIMU PacueTaMH COOTBET-
CTBHE aIllapaToB YCIOBUSAM TEXHOJOTHYECKOTO TPO-
necca;

- KOHTPOJIMPOBATh KAueCTBO MPEIOCTABIISIEMBIX Opra-
HU3ALUAMHU YCIYT 10 MPOSKTUPOBAHUIO, PEKOHCTPYK-
UM U MOHTAXY 000PYAOBaHHUS

BJIaJIeeT:

- TEXHUYECKOW SKCILTyaTanued u 3()QPEKTUBHBIM HC-
MOJIb30BAHUEM AINAPaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXKHMOM pa0OThl anmapaToB
Pa3IUYHOTO HAa3HAYCHMS,

- TPOBEJICHHEM HCCIICJ0OBAaHUNA pabOThI ammapaTroB ¢
[ENBI0  ONPE/ICICHUST ONTHMAIBHBIX YCIOBHH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOILIETO alMapaTypHOro oopMIiIeHUsI.

bazoBbrit
(50-74 6amna)
«XOPOIIIOY

B memom ycmemmHble, HO cojepKallue OTACIBHBIC
MPOOEITbl 3HAHUS:

- TEXHOJIOTUYECKUX IIeJIeH, TeOpeTHUIeCKUe OCHOBBI U
WH)KCHEPHBIE 3aJlaull OCHOBHBIX ITPOIIECCOB pa3iny-
HBIX TUIIEBBIX IPOU3BOJICTB;

- Ha3HaueHHe, 00JIacTh MPUMEHEHUS, KIlacCHUKAIIHS,
MPUHIMIT ACHCTBHS U KPUTEPUU BHIOOPA COBPEMEHHBIX
anmapaToB U MaIlH;

- METOJIbI MICCIIEIOBAHUS MPOLIECCOB U almaparoB, 3a-
KOHOMEPHOCTH Iepexoja OT J1abopaTOpHBIX ammapa-
TOB K IIPOMBIIICHHBIM;

- OCHOBHBIC HAay4YHbIE U TEXHHYECKHE NpPOOJIEMBI H
TEHJICHIINM Pa3BUTHUS MPOIECCOB U aNMapaToB MHIIe-
BBIX TIPOU3BOJICTB;

- METOJbl pacyeTa HeCTAIMOHAPHBIX M HEOOPaTHMBIX
TEXHOJIOTMUYECKHX IPOIIECCOB U MPOYHOCTHBIE pacue-
TBI COOTBETCTBYIOIIMX aMIapaTos;

- IPOOJIEMBI YHEPrOPeCcypcocOepeKeHHs U IKOIOTHYE-
CKOM 3alMThI OKPY>KaloIIeil cpeibl IPH SKCIUTyaTaluu
anmaparoB U MallvH;

B nenoMm ycmeminele, HO colepallle OTAEIbHbIC
po0esbl yMEHUSI:

- BBIOMPATH U MPOESKTUPOBATH COBPEMEHHBIE aImapaThl
W MalliHbBl, B HaWOOJIbIICH CTEIEeHH OTBEYAIOIIHNe
0COOEHHOCTSIM TEXHOJIOTHUECKOr0 IIPOLECCa;

- TOJATBEPXk/IaTh WHKEHEPHBIMH pacyeTaMH COOTBET-
CTBHE aIllapaToB YCJOBUSM TEXHOJOTHYECKOTO TPO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTABISIEMbIX Opra-

TecToBble 3a1aHuA
(18-32 6aos)
Pedepar(7-86amioB)
Bomnpocs! k 3k3aMeny,
(25-346am10B)
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HU3AIUSAMHU YCIYT 10 MPOSKTUPOBAHUIO, PEKOHCTPYK-
UM ¥ MOHTaXy 000PYIOBaHHUS

B menom ycnemHbie, HO cojepXallue OTACIbHBIC
pOoOEIIBI BIIAJICHUS:

- TEXHUYECKOW JSKCcIUTyaTanued u 3(pQPexTUBHBIM HC-
MOJIb30BAHUEM AIIAPaTOB U MAIIVH;

- aHAJIM30M YCJIOBUM PEXKUMOM pPa0OTHI armapaToB
Pa3TUYHOTO HA3HAUYCHHS,

MPOBEICHUEM UCCIIEIOBaHUI paboThl ammapaTroB ¢
LEIbI0 ONpEACICHUS ONTUMANBHBIX YCIOBHU OCY-
LIECTBJICHUS MPOIECCOB B PALIMOHAIBHON CXEME COOT-
BETCTBYIOIIETO aNMapaTypHOro oQopMIICHUS.

[Toporosslit
(35-49 6amnon)
«YIIOBIIETBOPUTEIIb-
HO»

®parMeHTapHOE 3HaHUE:

- TEXHOJOTMYECKUX LEeJeH, TEOPETHUECKUX OCHOB U
HMHXEHEPHBIX 3a/1a4 OCHOBHBIX MPOIIECCOB Pa3IUYHBIX
MUILEBBIX IPOU3BOICTB;

- Ha3Ha4eHUsl, 00JacT MPUMEHEHUs, KilacCH(pUKaIuH,
MPUHIMIA JACHCTBUS U KPUTEPUH BHIOOpA COBpEMEH-
HBIX alllapaToB U MallluH;

- METOJOB HCCIIEOBAaHMSA IMPOLIECCOB M alIapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JJabopaTOpHbBIX armnapa-
TOB K IPOMBILUICHHBIM;

- OCHOBHBIX HaYYHBIX U TEXHHYECKUX MPOOJIEM U TEeH-
I[CH]_[I/Iﬁ pa3BUTUA NPOLUECCOB U almnaparoB MUIICBLIX
IIPOU3BO/ICTB;

- METOJIOB pacdeTa HECTAllMOHAPHBIX M HEOOPaTHUMBbIX
TEXHOJIOTMYECKUX MPOIECCOB M MPOYHOCTHBIE pacye-
ThI COOTBETCTBYIOLIUX aIlllapaToB,

- mpobJeM >HepropecypcocOepexeHrst U IKOJIOTHde-
CKOH 3allIUThl OKPY>KaroLIe cpelibl NpU SKCILTyaTalluu
anmnapaToB U MallluH;

dparMeHTapHOE yMEHHE:

- BBIOMpATh U IPOEKTUPOBATH COBPEMEHHBIE anmnapaThl
M MAaIlWHLI, B HAWOOJIbIIEH CTEICHH OTBEYaIOIINe
0COOEHHOCTSM TEXHOJIOTHYECKOro IIPOIIecca;

- MOATBEPXkAaTh MHXEHEPHBIMU PacyeTaMH COOTBET-
CTBHE aIlllapaToOB YCJOBUSM TEXHOJOTMYECKOTO MpO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTABISEMbIX Opra-
HU3ALUAMHU YCIYT 10 MPOEKTHUPOBAHHUIO, PEKOHCTPYK-
UM U MOHTaXy 000PYAOBaHHUS

@dparMeHTapHOE BIIAJCHUE!

- TeXHUYECKOH 3KcruryaTtauueid u 3((EeKTUBHBIM HC-
10JIb30BaHUEM allapaToB ¥ MallllH;

- QHaNM30M YCIIOBHH pPEXHMOM pabOThl aIrmnapaToB
Pa3NUYHOTO HA3HAUCHHUS;

MPOBEIEHUEM HCCIIeI0OBaHM padoThl ammapaTroB ¢
LIEJBI0 ONPEIECICHHUS] ONTUMAJbHBIX YCIOBHM OCy-
LIECTBJICHUS MIPOLIECCOB B PaIllMOHAIBHOMN CXEME COOT-
BETCTBYIOILIETO alNapaTypHOro oOpMIIEHHsL.

TecToBble 3a1aHuA
(12-19 6amnos
Pedepar(5-6 6amios)
Bomnpocs! k 3k3aMeny,
(18-24 6asna)

Huzkwmit
(momoporoBeIit)
(KOMITETCHITHS
He chopmupoBaHa)
(0-34 6amna)
«HEYJIOBJICTBOPH-
TENBHOY

OTcyTCcTBHE WM TPOOENHI B 3HAHUAX

- TEXHOJIOTMYECKHUX LEJIed, TEOPETUYECKUX OCHOB U
HMHXEHEPHBIX 337]a4 OCHOBHBIX IIPOLECCOB PA3JIMYHBIX
MULIEBBIX IPOU3BOJCTB;

- Ha3HAYCHUs!, O0JIACTH MPUMEHEHHS, KllacCuUKAIIHS,
MPUHLMI ACUCTBHS U KPUTEPUH BHIOOPA COBPEMEHHBIX
aInmnaparoB U MalluH;

TecToBble 3anaHus
(0-136ayu10B);
Pedepar(0-4 6amna)
Bomnpocsl k 3k3aMeny
(0-176amnoB)
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- METOJOB HCCIICIOBAaHHSA TMPOLIECCOB M ammapaTos,
3aKOHOMEPHOCTH TIepexo/ia OT JJabOpaTOPHBIX armapa-
TOB K TIPOMBIILICHHBIM;

- OCHOBHBIX HAYYHBIX U TEXHUYECKUX MPOOJIEM U TEH-
JICHIIUI pa3BUTHS MPOIECCOB W aIapaToB IHIIEBBIX
MIPOU3BO/ICTB;

- METOJIOB pacyeTa HECTAllMOHAPHBIX M HEOOpaTHUMbIX
TEXHOJIOTHYECKHX TMPOLECCOB U MPOYHOCTHBIE pacue-
TBhI COOTBETCTBYIOIIIMX alapaTos.;

- Mpo0JIeM HEPropecypcocOepPeKeHNsT U IKOJIOTHYE-
CKOM 3alUTBI OKPY>KaIOIIEH Cpelibl IPH SKCILTyaTallin
anmapaToB U MallvH;

OTcyTCTBHE WM TIPOOEITBI B YMEHHAX

- BEIOMPATh U MPOEKTUPOBATH COBPEMEHHBIE ammapaThl
W MalliHbBl, B HaWOOJIBIICH CTENEHH OTBEYAIOIIHE
0COOCHHOCTSIM TEXHOJIOTHIECKOTO MPOIIecca;

- MOATBEPXAaTh MHXCHEPHBIMU pacyeTaMH COOTBET-
CTBHE aIlllapaToB YCJOBUSAM TEXHOJOTMYECKOTO MpO-
necca;

- KOHTPOJINPOBATh KaueCTBO MPEJOCTaBISEMBIX Opra-
HU3AIHUAMH YCIYT TI0 MPOEKTHPOBAHUIO, PEKOHCTPYK-
UM U MOHTAXY 000PYAOBaHHUS

YacTuuHOE BIaCHUE:

- TEXHUYECKOW SKCILTyaTanued u 3()QPEKTUBHBIM HC-
MOJIb30BAHUEM AINAPAaTOB U MAIIVH;

- QHaM30M YCIIOBHH pPEXHMOM pa0OThl anmapaToB
Pa3NUYHOTO HA3HAUCHHUS;

MPOBEICHUEM HCCIEeIOBaHUI paboThl ammapaTroB ¢
[ENBI0  ONPE/ICICHUST ONTHMATbHBIX YCIOBHH OCY-
LIECTBJICHUS MPOIIECCOB B PALIMOHAILHON CXEME COOT-
BETCTBYIOIIETO aNlapaTypHOro ohopMIICHHS.

Bce KOMIIEKThI OIIEHOYHBIX CPEJCTB (KOHTPOJIbHO-U3MEPUTENbHBIX MaTepHalloB), HEOO-
XOJIUMBIX JJI OLICHKU 3HAaHUM, YMEHUH, HABBIKOB U (WJIM) OMbBITA AESITEIbHOCTH, XapaKTepHU3y-
IolIMe 3Tanbl (OPMUPOBAHUS KOMIETEHIUI B MpoIiecce OCBOSHHS JUCHUILIMHBI (MOAYIIS) MO-
JIpOOHO Mpe/ICTaBIeHbI B TOKyMeHTe «DOH/ OLEHOYHBIX CPEJCTB AUCHUIUIMHBI (MOZYIIS)».

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieueHne JUCHUIINHbBI

(MoayJis)
7.1 YueOHasi 1uTepaTypa:

1. bakun, U.A. IIpoueccs! 1 annapaTsl THUILEBBIX POU3BOACTB: yuebHoe nocodue / 1. A.
bakun, B.H. NBanen. — Kemeporo :KemI'Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6. —
Tekcr : onekTtpoHHblt // Jlawp : oanekTpoHHO-OMOnMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/156113 (nara oopamienus: 16.07.2021). — Pexxum goctyma: st aB-
TOPU3. MIOJIb30BATENEH. .

2. Bo6mukosa, T.B. Iporecchl u anmaparsl THIIEBBIX MPOU3BOICTB: YueOHOE mocodue.
2-e u3., iep. u gon. / T.B. Bobnukosa, C.H. IlneixoB u ap. — CII6.: Jlans, 2016. — 204 c.

3. I'opOaTiok B. Ilporecch! u anmaparsl NHIeBbIX mpousBoacTBaM. — M: Koinoc, 1999.

4. Kaseukuii I'./l., BacunbeB b.B. Ilpomeccsl u anmapaTel NHILEBBIX NPOU3BOACTB.
Yuebnuk 11 By30B. — M., Konoc, 1999. — 551c.

5. JlunatoB H.H. IIpomecchl u anmapaTsl MHUIIEBBIX MPOU3BOACTB. — M.: DKOHOMHUKA,
1987.

6. Manaxos H.H., Ilnakcun FO.M., Jlapun B.A. IIpouecchl u anmnaparbl OUILEBBIX MPO-
W3BOJICTB. YueOHUK [1s By30B. M3, kommneke Opriosckoro ['TY, 2001. — 650c.
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7. Habues, @.I". [Iponiecchl 1 anmapaTsl TUILEBBIX TPOU3BOACTB: YueOHoe nmocodue @.I'.
Habues, P.H. Axmanees. — CII6.: Jlans, 2016. — 208 c.

8. Beromkuna, A.I'. TIpomecch! u ammapaTsl 3aUThl OKpyxatomieit cpeast / A.I'. Beromi-
kuHa. — M.: Bricmag mkoia, 2008. — 639 c.

9. JIaGopaTopHBIii MPaKTUKYM IO MPOLECCaM U amliapaTraM MUIIEBbIX MPOU3BOACTB. [lox
pen. C.M.I'peGentoka. — Jlerkast u muIeBas poMbIIUICHHOCTH, 1981

10. IMpaktukym no pucuurirHae «IIporecchl u anmaparsl MUMIEBBIX TPOU3BOJICTBY, 2025.

11. Cubupsxos, I'.B. [Iporieccs! u anmapaTsl TUIIEBON TeXHOJOTHH: Y4eOHOE mocooue /
I".B. Cubupskos, FO.A. Mapteiaos. — CII6.: Jlans, 2014. — 544 c.

12. Kparkuii Kypc (T€3UChI) JICKIIUNA, MaTePHUAJIbI JJIsI CAaMOCTOSITEIbHON paboOThI CTY/ICH-
ToB (CPC), MmaTtepuaiibl 111 KOHTPOJIS 3HAaHUM CTYAEHTOB (B T.4. TeCThl Juist DBM).

7.2MeT0zmqecKne YKa3aHus 1Mo OCBOCHUIO U CIHUIIINHBI

1. Ilyropea M.C., BepxoBbix E.A. Metoauueckre yka3aHus [ BBIIIOJHEHHUS Camo-
CTOATENbHOU paboThl Mo aucuuriuHe «[Iporeccel W anmaparbl MUIIEBBIX MPOW3BOJCTBY IS
oOyuaromuxcs HarmpasieHus noarotosku 19.03.04 TexHonorus npoAyKIUU U OpraHU3anus 00-
[ICCTBEHHOTO MUTaHUS Tpoduias TeXHONOTHS W OpraHu3alus CICIHUAIbHBIX BHIOB NMUTAHWS,
Muuypunck — 2025.

2. Ulyropea M.C., BepxoBbix E.A. Meronndeckue yka3aHus JUis BBIIOJIHEHUS KypCO-
BOI paboTel o mucruiuinae «[Iporecchl W ammapaThl TUIIEBBIX MMPOU3BOJCTBY» ISl 00ydJaro-
mmxcs HampasieHus noArotoBku 19.03.04 TexHonoruss NpOAYKIMHU W OpraHu3amus oOIie-
CTBEHHOTO MUTaHus npodusis TexHoJIIOrus U opraHu3anus CIelUuaIbHbIX BUIOB MUTAHUs, Mu-
gypuHck — 2025.

3. llyropesa M.C., BepxoBbix E.A. MeTtoanueckue yka3zaHus Ui TPOBEIEHUS MPAKTH-
YeCKUX 3aHATUN 1o AucuuiuinHe «lIporeccsl U anmaparsl MUIIEBbIX TPOU3BOACTBY s 00yya-
fomuxcst HanpasiieHus: noarotoBku 19.03.04 Texwuosorust MpoaAyKIMH U OpraHu3aiusi oOIe-
CTBEHHOTro nutanus npoduis TexHomorus u opraHusanus CrieluaibHbIX BHIOB MUTaHus, Mu-
gypunck — 2025.

7.3 UndopmannoHHbie 1 {U(POBbIE TEXHOJIOTHH
(mporpamMmmHoe o0ecnieyeHue, COBpeMeHHbIe npodeccuoHalbHbIE 0a3bl

JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI)

VYuebHasg aucuuIuinHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE MH(POPMALMOHHBIX U LU }-
POBBIX Te€XHOJOTHH. Peann3anus nuppoBbIX TEXHOJIOTUN B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXXHEHUIIMX Lieield oOpa3oBaHMs, JAOLIe BO3MOXHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromUXCcs Kak OyAyIIUX BHICOKOKBATH(DHUIIMPOBAHHBIX CIIEIHa-
JMCTOB.

[{udpoBsie TEXHOIOTHH MPETYCMATPUBAIOT PAa3BUTHE HABBIKOB A((EKTUBHOTO PEIICHUS
3aja4 NMpo(ecCHOHANBHOr0, COLUAILHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTWH. OcBOeHHE IU(PPOBBIX TEXHOJIOTHH B pamMKax
JAHHOM JMCHUIUTUHBI (MOAYJNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH O€30MacHO M HaJIeKalIUuM
00pa3oM Mmoy4arh OCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHHUBATHCS, OIICHUBATh U CO3/1aBaTh
UH(OPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHOJOrUi. dopMupoBaHue -
pPOBOIl KOMITETEHTHOCTH TMpearoiaraeT paboTy C JaHHBIMH, BIIaJICHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)
2. baza gaHHBIX 3JeKTpOHHbBIX MHPOopManuoHHbIX pecypcoB ®I'BHY NTHCXB (morosop
1o 00ecreyeHHIo J0CTyIa K AeKTpoHHBIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
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https://e.lanbook.ru/

pe3 TepmuHan yaaneaHoro nocryna (TY ] ®T'BHY ITHCXEB) ot 09.04.2024 Ne 04-YT/2024)

3.OnekTpoHHas 6ubnuoTeuHast cuctema «HarmonansHbIN 1TUGPOBONA pecypc «PyKoHTY:
Kosnekmuu «ba3oBsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3narenscTso FOPAUTy (https://urait.ru/) (1oroBop Ha oKasanue
YCIIYT TI0 TIPEIOCTaBICHUIO TOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE H3/a-
TenbetBo FOPAUITY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-6ubaMoTeuHast cuctema «Bepranckuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIOIb30BaHUe Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektponHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u mpenocrasiiennu gpoctymna k oobektam HOB ot 02.02.2024
Ne 101/H2b/4712-n)

7. CornamieHue 0 COTPYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-MH(POPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIYT MOJIb30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBAIUAOB IO 3pEHUI0, cllabo-
BUJSIIIINX, WHBAUAOB APYTUX KATETOPUN C OTpaHUYEHHBIM JOCTYNOM K WH(OpMALWU, I,
UMEIOLINX TPYAHOCTU ¢ uTeHueM IuiockonedyatHoro Tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHas HayuHas OuOnmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse ot 16.09.2021 Ne 6/H)

7.3.2 UndopmManiuoHHbIe CIPABOYHbIE CHCTEMbI
1. CnpaBounas npaBosas cuctema Koncynbsrantllntoc (1oroBop nocraBku, ajantalnuu U
COIIPOBOXKICHUSA dK3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-

' 0 conpoBoXkaeHuo oT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHble npogeccuoHanbHble 0a3bl JaHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIBHOM MPO-
rpammbl «PocmeTton» (oroBop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii anextponnoit 6udnmoreku eLIBRARY.RU — poccuiickuii nn-
(opMalMOHHO-aHATUTUYECKUI TOpTal B 0071aCTH HAyKH, TEXHOJIOTUH, MEIULIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyKObl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. Ilpodeccuonanpuas 6a3a nanubix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanshas 0aza nanubix. PI'BY DenepanbHbIl HHCTUTYT NPOMBIIIJIEHHOM
cooctBeHHoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccronanbHas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI NMpaBOBON M HOPMATHBHO-
TEeXHHUYECKO# qokymeHTanuu http://docs.cntd.ru/

7.3.4 JIulleH3MOHHOE M CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe
o0ecreyeHue, B TOM YHCJIe 0TE4eCTBEHHOI'0 IPOU3BOACTBA

Ne | HammenoBanue Pazpaborunk | Jocrynnocts | Ccbiika Ha Egu- | PekBusutel  mon-
10 (mpaBo- | (JIUIIEH3UOH- | HBII peecTp poc- | TBEPXKIAIOIIEro
oOnanarenb) |HOE, CBOOOM- | CUHCKUX npo- | 1oKkymMeHTa (Ipu

HO  pacmopo- | rpamMM s OBM | Hannumm)
ctpansemoe) |u B/l (mpu nanu-
YUH)
1 | MicrosoftWindow | MicrosoftCor | JInuensnon- - JInnensus
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

S, poration HOE or 04.06.2015 Ne
OfficeProfessional 65291651  cpok
NEUCTBUA:
0eCCpOYHO
AHTUBUpYCHOE AO «Jlabopa- | JTuuensuon- | https://reestr.digit | CyOnuuen3uon-
IIPOrpaMMHOE topusi  Kac- | HOe al.gov.ru/reestr/36 | Hplii JOrOBOp C
obecrnieucHne MIEPCKOTO» 6574/?sphrase_id | OO0 «Codrekc»
KasperskyEndpoin | (Poccus) =415165 or 09.12.2024 Ne
tSecurity mis Ous- 0/H, CpOK Jeii-
Heca CTBUS: c
09.12.2024 1o
09.12.2025
MoiiO¢pucCran- | OOO «Hoseie | JIuniensuon- | https://reestr.digit | Koutpakr ¢ OO0
JTapTHBIH - W EEIISE HOE al.gov.ru/reestr/30 | «Pyoukon»
OducHBIT  MaKeT | TEXHOJIOTUI» 1631/?sphrase_id | ot 24.04.2019 Ne
U1t paboTel ¢ J10- | (Poccust) =2698444 03641000008190
KyMEHTaMH1 00012
U TOYTON CPOK  JICHCTBHS:
(myoffice.ru) 0eccpodHo
Oducueiii maker | AO «P7» Jluniensuon- | https://reestr.digit | Konrpakt ¢ OO0
«P7-Oduc» HOE al.gov.ru/reestr/30 | «Codrexc»
(meckTomHasi Bep- 6668/?sphrase_id | or 24.10.2023 Ne
cust) =4435041 03641000008230
00007
CPOK  JICMCTBUA:
0eccpouHo
OmnepanmoHHas 000 "Ba- | Jlutiensuon- | https://reestr.digit | Koutpakr ¢ OO0
cucteMa  «AJIBT | 3BT  CBO- | HOE al.gov.ru/reestr/30 | «Codrekc»
OO0pa3zoBaHue» O0omHOE TIpO- 3262/?sphrase_id | or 24.10.2023 Ne
rpaMMHOE =4435015 03641000008230
obecnieyenue" 00007
CPOK  JICUCTBHS:
O6eccpouHo
[Mporpammuas cu- | AO «An- | Jlunensuon- | https://reestr.digit | JluriensunoHHbIi
cremMa JUid oOOHa- | TUIUIArHaT» HOE al.gov.ru/reestr/30 | morosop ¢ AO
pyxeHuss TekcTo- | (Poccus) 3350/?sphrase_id | «AHTHIIIarHaT
BBIX 3aMMCTBOBa- =2698186 ot 23.05.2024 Ne
HUI B Y4eOHBIX U 8151, cpok nen-
Hay4yHBIX paboTax CTBUS: c
«AHTHILIarUaT 23.05.2024 o
BY3» 22.05.2025
(https://docs.antipl
agiaus.ru)
AcrobatReader AdobeSystem | CBoGoaHO - -
- TPOCMOTp JOKY- | S pacmpoctpa-
MEHTOB PDF, HSIEMOE

DjVU
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems

8 | FoxitReader FoxitCorporat | CBo6oaHO - -

- TIPOCMOTP MIOKY- | ION pacrpocTpa-
MCHTOB PDF, HSIEMOE
Djvu

7.3.5 Pecypcbl HH(POPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « MHTepHET»

1. CDTOwiki: 6a3a 3nanuii no mudposoii Tpanchopmarmu https://cdto.wiki/

2. Www.garant.ru - cnpaBouno-npasoBas cuctema «I'’APAHT».

3. www.consultant.ru - cpaBouHo-tipaBoBast cuctema «Koucysbprant [Lrocy.

4, WWW.rg.ru — cait Poccuiickoii ra3eTsl.

5. baza nansbIX mH(OpMAMOHHON cucTeMbl «EIMHOE OKHO AOCTyna K o0pa3oBaTelb-
HBIM pecypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTBa «Jlanpy http://e.Janbook.com.

7. HanmonanbHbli 1npoBoii pecypc «PyKoHT» - MexkoTpacieBast 3JeKTpoHHast Oubano-
Teka Ha 06a3e TexHomoruu Konrekctywm http://www. rucont.

8. DnexTpoHHas OubanoTeuHas cucreMa Poccuiickoro rocyjapcTBEHHOTO arpapHoro 3a-
OYHOTO yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpouecce

1. LMS-mnardopma Moodle

2. BuptyanbHas nocka Mupo: miro.com

3. Bupryansnas nocka SBoardhttps://sboard.online

4. O6naunsie cepBuchl: SAnaexc./luck, O6mako Mail.ru

5. Cepsucsi onpocoB: Suaexc.@opmel, MyQuiz

6. Ceprucel Buaeocsszu: Suaexc.Ternemoct, Webinar.ru

7. CepBuc coBMecTHOM pabOThl Haja MpoekTamu uid Hebonbmux rpynn  Trello
http://www.trello.com

7.3.7 HudgpoBble TEXHOJIOTHH, IPUMEHsIEMbIe MPU U3YYEHUH THCHUIINHBI

No [TnbpoBbIe TexHONOTH Buibl yaeOHOM paboThI, BflnonHﬂeMme dopmupyembie VK
¢ MpUMEHeHHeM 1IH(POBON TEXHOIOTHH KOMIIETEHIINH
Jlexmun HNJIK-1
1. | O0GnauHble TEXHOIOTUA CaMocTosTeNbHas padoTa OIIK-1 VK2
NIK-1
2. | bonpmue nanabie CamocTosiTenbHas pabora OIIK-1 VK2

8. MarepuajibHO-TEXHHYECKOE O0ecedeHue TN CIUITMHBI (MOLYJIA)

1. YyeOnast ayauTopus JUisi IPOBEICHUS 3aHATHH JEKIMOHHOTO TN (T. MUYIypHHCK, yiI.
I'epacumoBa, nom Nel30, 5/26)

1. Kononku Micro (uuB. Ne 2101041811);

2. YauBepcalibHOE MOoToNI0uHOE KperieHue (MHB. Ne 2101041814);

3. Okpad ¢ snexTponpuBogoM (MHB. Ne 2101041810);

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

5. Kommerotep Celeron E3300 OEM Monwutop 18,5" LG W 1943.

Habops! 7eMoHCTpalinoHHOTO 000PYAOBaHUS U y4e€OHO-HATJISHBIX TOCOOUH.

KommbloTepHasi TexHuKa mojkiroueHa Kk cetn «VHTepHeT» M obecneyeHa JTOCTYNOM B
OHOC ynusepcurera.

2. YdeOHas ayTuTOPHS JIJIs IPOBEJCHUS 3aHATHI ceMUHAPCKOro ThMa(T. MUYypHHCK, VII.
['epacumoBa, nom Nel30A, 5/14)
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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
https://cdto.wiki/

. Hxa¢sr n1abopatopubie MeTayumdeckue (MHB. Ne 1101041124, 1101041125);
. llIxad mabGopaTopusbrit (mHB. Ne1101040683);
. Hentpudyra MIIB-340(uuB. Ne 1101040645);
. Hentpudyra MPW-310 (uuB. Ne 1101040644);
. ®oToanexkrpuyeckuii koopumetp (MHB. Ne 1101041214);
. YaeTparepmoctat YTV-4 (uuB. Ne 1101040643);
. Tutparop (uuB. Ne 1101040688);
. baau BonsabIe (MHB. Ne 1101040694,1101040693);
. bans necouno-macnsinas (uaB. Ne 1101040628);
10. bans co BcrpsaxuBarenem (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. Jlekcutometp (uuB. Ne 1101041224);
17. Memanka nabopatopaast MJI- 4 (uaB. Ne 1101040633);
18. Memainka marautHast (uaB. Ne 1101040703);
19. Mewanka marautHass MM-6 (unB. Ne 1101040631);
20. Motika ynbrpa3BykoBasi YK-4 (unB. Ne 1101040639);
21. pH-merpsr (nuB. Ne 1101040699, 1101040698);
22. pH-metp H-5170 (unB. Ne 1101040636);
23. Crepunuzarop [1B-2a (unB. Ne 1101041142);
24. Cton nns BecoB (B, Ne 1101041113);
25. Cronsl st ipubopos (wHB. Ne 1101041109, 1101041108, 1101041101);
26. Cron mis TutpoBanus (uuB. Ne 1101041185);
27. Cromnbr naboparopusie 1,75m (uaB. Ne 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174);
28. Cron pabounii (maB. Ne 1101040761);
29. Cymmnka BakyymHast (uHB. Ne 1101040667);
30. Tepmocratsl (MHB. Ne 1101040690, 1101040689);
31. Tepmocrat 6uonoruueckuit BT-120 (uuB. Ne 1101041145).

0N LN kAW

Ne)

3. [Tomemienue At caMocToATENbHOM paboThI(r. MuuypHHCK, yi. IHTepHalmoHanbHas,
nom Ne 101, 1/115)
1. Kommerotep Celeron E3500 (uuB. No2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Kommnsrorep Celeron E3500 (uuB. Ne2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Kommnerorep Celeron E3500 (nuB. Ne2101045279)
. Kommsrorep Celeron E3500 (uaB. Ne2101045280)
. Komnetorep Celeron E3500 (uuB. Ne2101045281)
8. Kommbrorep Celeron E3500 (uaB. Ne2101045274)
KomnbroTepHass TeXHUKa MOJAKIOYeHa K ceTu «MHTepHeT» m obecredyeHa JTOCTyIoM K
OMOC ynusepcurera.

NN W
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PaGouass mporpamma aucruruimHbl (Moxyns) «[lpomecchl W ammapaThl MHINEBHIX MPOU3-
BOJICTB»COCTABJICHA B COOTBETCTBHH C TPEOOBaHUSAMHU (eAepaTbHOTO rOCYJapCTBEHHOTO 00pa-
30BaTEIHHOrO CTaHIAPTa BHICIIET0 00Opa3oBaHMs - OakalaBpuara Mo HAMPABICHUIO MOITOTOBKU
19.03.04 TexHOnOTHS TPOAYKIIMH M OpraHU3ANMs OOIIECTBEHHOTO MUTAHHUS, YTBEPKICHHOTO

npukazoM MUHHCTEPCTBA HayKu U BeIcliero oopaszoBanus Poccuiickoit @enepauuu ot 17 aBry-
cta 2020 r. Ne1047

ABTOp: mpenoaaBarens Kageapsl MPOAYKTOB MUTAHUS, TOBAPOBEACHUS M TEXHOJOTHH Iepepa-
0OTKM ITPOIYKIIMH )KUBOTHOBOJCTBA, K.C.-X.H. lI{yropesa M.A.

CT. MpenojaBaTesib KaQeapsl MPOIyKTOB MMUTAHUSI, TOBAPOBEICHUSI U TEXHOJIOTUU NepepaboTKu
MPOJIYKLIUH )KUBOTHOBOJICTBA, K.C.-X.H. BepxoBrix E.A.

Penienzent: noueHT kadeapbl cagoBOACTBA, OMOTEXHOJIOTUH M CEJIEKIMU CEeIbCKOXO03SHCTBEH-
HBIX KYJBTYp, K.C.-X.H. Kupuna 1.b.

[Tporpamma nepepaboTaHa u 10mMoiaHeHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl TEXHOJIOTHH MPOAYKTOB MIUTAHKS M TOBApOBE-
nenusi, mpotokost Ne 10 ot 13 anpesns 2022 1.

[TporpamMma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToauueckoi komuccuu 1lnogooBoiHoro un-
ctutyra umenu M.B. Muuypuna Muuypunckoro I'AY, nporokosn Ne 8 ot 18 anpens 2022 r.
[Iporpamma yTBepkiaeHa Pemennem Y4eOHO-METOJMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMOTpeHa Ha 3aceqaHuu Kadeapsl MPOIYKTOB IMUTAHUS, TOBAPOBEICHUS U TEX-
HOJIOTUH TIepepaboTKU MPOAYKIUHU KUBOTHOBOAICTBA, TpoTokod Ne 10 ot 9 urons 2023 r.
[TporpaMmma paccMoTpeHa Ha 3acelaHUU Y4eOHO-METOJIMYECKON KOMUCCUUUHCTHTYTA (yHIa-
MEHTAJIbHBIX M MPUKIATHBIX arpoouorexHonoruitnm. M.B. Muuypuna, npotokon Ne 11 ot 19
utons 2023r.

[Tporpamma yTBepkaeHa Pernennem YueOHO-METOINYECKOTO COBETa YHHBEPCHTETA, MPOTOKOI
Ne 10 ot 22urons 2023 1.

[Tporpamma nepepaboTaHa U JOTOIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoOTpeHa Ha 3acelaHuM Kadeapbl MPOIyKTOB MUTAHUS, TOBAPOBEICHHS U TeX-
HOJIOTUU NIepepaboTKU NPOAYKLIHHU KUBOTHOBOACTBA, TpoTokoa Ne 10 ot 13 mas 2024 r.
[TporpamMa paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOAMUYECKOW KOMMCCHUM HMHCTUTyTa (pyHAa-
MEHTAJIbHBIX U MPHUKIaIHBIX arpoOuoTrexHonoruii uM. U.B. Muuypuna, nporokon Ne 10 ot 20
Mmas 2024r.

[Tporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOII
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[IporpamMma paccMOTpeHa Ha 3aceaHuU KadeIpbl MPOIYKTOB MUTAHUS, TOBAPOBEICHUS U TeX-
HOJIOTHH NepepadOTKU MPOAYKIIMH KHUBOTHOBOACTBA, MpoToko Ne 8 ot 08 ampens 2025 r.
[IporpamMma paccMoTpeHa Ha 3aceJaHuM y4eOHO-METOAMYECKON KOMHCCHU MHCTUTYTa (yHHIa-
MEHTAJbHBIX W NPUKIAIHBIX arpobuorexHojoruii uM. M.B. Muuypuna, mpotokon Ne 8 ot
2lanpens 2025.

[Tporpamma yTBepkieHa PemenneM Y4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 23ampens 2025 T.

OpuruHan JI0OKyMEHTa XpaHUTCSA Ha Kadeape MpOAYKTOB MUTAaHUS, TOBAPOBENECHUS U TEXHOJO-
UM NIepepaboTKU MPOAYKIIUH )KUBOTHOBOICTBA
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