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PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOTYJIS)

ITPOIECCHI U AIIITAPATHI IIMIIEBBIX ITPOU3BOJACTB

Hanpasnenune noarorosku 38.03.07 ToBapoBeneHue

Hanpasnennocts (mpoduib) — ToBapoBeeHre U SKCIIEPTU3a B chepe Mpou3BOACTBA
1 00paIieHus CeIbCKOXO3SIMCTBEHHOTO ChIPhs U TPOIOBOJIbCTBEHHBIX TOBAPOB

KBanudukauus — 6axanasp

Muuypunck — 2026 r.



1 Hean AUCHMILTHHBI (MOTYJIs1)

Hensamu nzyuenus aucuumiinHbl «lIponecesl 1 annaparsl MULIEBBIX TPOU3BOACTBY SIBIIS-
I0TCS: IpUOOpeTeHNe U YCBOGHUE 00YJarOIIMMUCS 3HAHUN MPOIECCOB MUILEBHIX MTPOU3BOJICTB U
anmnaparoB JJIs UX OCYIIECTBICHHUS C YYETOM TEXHUYECKUX M SKOJIOIMYECKUX aCHEKTOB, a TAKXKe
NpaKTUYecKas MOATOTOBKA UX K PELICHUIO KaK KOHKPETHBIX TPOM3BOJICTBEHHBIX 33/1a4, TaK U Mep-
CIEKTHBHBIX BOIIPOCOB, CBSI3aHHBIX C PallMOHAIM3ALMEH IPOLIECCOB U COBEPIIEHCTBOBAHUEM all-
NapaToB MUILEBBIX MPOU3BOCTB.

3agaum QIMCHMIIMHBI: 3a7a4i U3y4eHUs JUCLUIUIMHBL ((OPMYIUPYIOTCS Ha OCHOBE Tpe-
OoBaHMi1 K PO eCCHOHATFHBIM 3HAHUSAM, YMEHHUSM U HaBBIKAM, KOTOPBIMHU JTOJDKHBI BIIAAETh CTY-
JICHTBI, ONPEEIIAIOTCS MECTOM JUCLMILIMHBI B y4eOHOM IUIaHE, HEOOXOIUMOCTBIO UCIOIb30Ba-
HUS €€ TIPY U3yUYCHUH CIIEHUAIBHBIX KypCOB U B TUTNIOMHOM ITPOEKTHPOBAHUH.

3agaun AUCLHUILUIMHBI COCTOAT B U3Yy4EHUU Ha 0a3e QyH1aMEeHTaIbHbBIX 3aKOHOB (DU3UKU U
XUMHHU OOIIMX MPOLIECCOB, MPOTEKAIOIINX B PA3IMYHBIX IIPOU3BOJICTBAX, H3YYCHUN COBPEMEHHBIX
anmnaparoB, OOLIMX METOJIOB UX pacyera, yTell paloHaIn3aliuy IPOLECCOB, BEIOOpA ONTUMAIIb-
HBIX KOHCTPYKIIMH anmnapaToB B KOHKPETHBIX MPOU3BOCTBAX, B OCBEIICHUHA OCHOBHBIX TEXHUYE-
CKUX IIPO0JIeM, HAYUHBIX IOCTHKEHUH U COBPEMEHHBIX TEHACHIIUI NCIOIb30BaHUS HOBBIX (pr3H-
YECKHX METOJIOB 00pabOTKH MUILEBHIX MPOIYKTOB B TECHOH B3aMMOCBSI3U C BOIIPOCAMH TEXHOJIO-
THH.

B pesynbrate u3yuyeHus Kypca oOydarolIMics OBJIaZieBaeT HEOOXOAMMBIMH T€OpeTHYe-
CKUMHU W TPAKTUYECKUMHU 3HAHUSMH I10 BOMPOCAM IPOILIECCOB M allapaTOB MUINEBBIX MPOU3-
BOJICTB C JaJIbHEHIIINM UCIIOJIB30BAHUEM HX B IpoLecce NpodhecCHOHATBLHOMN 1eATEIbHOCTH.

[Tpu ocBOCHUY AAHHOW TUCIUITIIMHBI YYUTHIBAIOTCS TPYI0BbIE () YHKIIMH CIIETYIOIIUX TPO-
(eccroHaIbHBIX CTAaHIAPTOB!

22.007 Cneunanuct no 6€301acHOCTH, POCISKUBAEMOCTH U KaUE€CTBY MUIIEBON MPOAYK-
I[MU Ha BCEX dTanax ee Mpou3BoAcTBa (yTB. mpukazoM Muntpyaa Poccuu ot 02.09.2020. No556H).

40.060 Cnenpanuct 1o cepTuduKaluy NpoayKuuu (yTB. npukazoM Muntpyna Poccuu ot

31.10.2014. No837H).
2 MecTO IMCHUILTAHBI B CTPYKTYpPe 00pa30BaTeJIbHO NPOrpaMMbl

CornacHo yueOHOMY MIaHy 10 HampaiieHuto noaroroBku 38.03.07 ToBapoBeaeHue auc-
nuruiHa (Moaynb) «lIporeccsl U anmaparhl MUIIEBBIX MPOU3BOJICTB» OTHOCUTCS K YacTH, (op-
MHUPYEMOW Yy4YaCTHHUKaMH 0Opa3oBaTelbHBIX OTHOIeHuW bioka 1 «/lucuurumnasl (MOIYIH)»
b1.B.08.

JIst ocBOEHUST AUCIUIUIMHBI OOYYAIOIIUIICS TOJKEH OBJIAJE€Th OCHOBHBIMH TMOHSATUSIMH
CIEYIOIIUX AUCIUIIINH: OCHOBBI MUKPOOUOJIOTHH, TOBapHasi HHPOpMAIHSI.

[IpnoOpereHnHbie 3HaHMS, YMEHUS U HABBIKU HEOOXOAMMBI MPU U3YYCHUU JAUCIUIUIMH:
000pyI0BaHNE TOPTOBBIX MPEIMPHUATHIA, TUIIEBbIE CBOMCTBA MPOTYKITHH.

3 [lnanupyeMble pe3yJbTaThl 00y4eHHs M0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIE C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeJIbLHOM

NMPOrpaMmbl

B pesynbTaTte nzydeHHs JUCHUILTAHBI O0YUYAIONIUICS TOMKEH OCBOUTH TPYAOBbIE (DYHK-
LUK:

Benenue uHTErpUpOBaHHON CHCTEMbI MEHEI)KMEHTa 0€30MacHOCTH, MPOCICKUBAEMOCTH
W KadyecTBa IMHINEBOM MPOJYKIIMU HAa BCEX ATalax e MPOHM3BOJICTBA M OOpalleHUs Ha PHIHKE
(22.007 Cnenmanuct mo 6€30MacHOCTH, TPOCICKUBAEMOCTH U KAYECTBY MHILEBOW MPOIYKIIMH Ha
BCex JTamax ee npousBojcrea. Td. — C/01.6)

TPYAOBBIE NIEUCTBUSA:

22.007 Crienmanuct mo 6€30macHOCTH, POCIS)KHUBAEMOCTH U Ka4ECTBY MUIIEBON MPOYK-
IIUH Ha BCEX 3Tamnax ee nmpousBojactea. Td. — C/01.6:



HenpepwiBHBIN KOHTPOJIb CAHHUTAPHOTO COCTOSHUSI TMPOM3BOJACTBEHHBIX MOMEUICHUH WU
000pyI0OBaHUsI, TEMIIEPATYPHBIX PEKUMOB U YCIOBUI XPaHEHHs CHIPhS U TOTOBOW MPOIXYKIIHH,
NPaBUIBHOCTH PACXO0BAHMUS BCIIOMOTATENbHBIX MaTEPUAIOB M IPUMEHEHUS PELEnTyYp, TUIHOM
THTUEHBI pAOOTHUKOB CITY>KOBI B TIporiecce 00OpaObOTKH M XpaHEHHsI MUIIEBOM MPOYKIIUU Ha TeX-
HOJIOTUYECKUX JTUHUSIX

KoHTpONb TEXHOIOTHYECKHX TapamMeTpoOB M PEKHUMOB MPOU3BOJACTBA M OOpalleHHs Ha
PBIHKE MUIIEBON MPOAYKIIUM Ha COOTBETCTBUE TPEOOBAHUAM TEXHOJIOTHUECKOW M AKCILTyaTal-
OHHOI TOKYMEHTaIIU!

PazpaboTka 1 MOArOTOBKAa MEPONPHUSATHI CBA3aHHBIX C BHEJPEHUEM CTaHIAPTOB M TEXHU-
YECKHUX YCJIIOBHH Ha BBIITYCKAEMYIO0 OpraHU3aluen npoaykiuio (nmpenocrasienue ycuayr) (40.060
Crermanuct no ceprudukanuu npoaykun TO — A/04.5)

OcBoeHue TUCIHUILTUHBI (MOAYIIST) HAlPaBiIeHO Ha (POPMHUPOBAHKE CIETYIOIIUX KOMITETCH-

LUMN:
[1K-3 3HaeT Ha3HAUEHUE, IPUHIUIT JEHCTBUS U YCTPOMCTBO TEXHOJIOTHYECKOTO 000PY/I10-
BaHUSA
[1K-5 3HaeT TpeOOBaHUS K CTPYKTYPE M COJIEPKAaHUIO TEXHUYECKON JTOKYMEHTAIHH
[Inanupyemsble Kpurtepuu onieHHBaHUs pe3ynbTaTOB O0Y4YeHUs
€3YyJIbTaThI .
pesy Huszkuit
o0OyueHus N
(OTIOPOTOBBIiT) . . N
(MHOMKATOPBI J0- [Toporossiii Ba3zoBbrit IIponsunHyTHIN
KOMITETEHIINS
CTHIKCHUA
He copMHpOBaHa
KOMITCTCHITAH)
I1K-3 He nonumaer YacTHYHO NOHU- He B monHOM 00B- | B monHOM 00Bbeme

I/IK-ZHK.s — Ilonu-
MAacT Ha3HAYCHUC
U OCHOBHEBIC

(l)yHKLII/IOHaIILHLIe

Ha3Ha4YeHHE U He
3HAeT OCHOBHBIE
(yHKLINOHAbHBIE
CBOWCTBA TEXHOJIO-

MaeT Ha3HaueHHEe U
(dparmeHTapHO
3HAeT OCHOBHBIE
CBOICTBa TEXHOJIO-

eMe MMOHNUMaeT
Ha3HAYEeHUE U OC-

HOBHBIE (DYHKLINO-
HaJIbHBIE CBOMCTBA

MOHUMaeT Ha3Haue-
HUE U OCHOBHBIE
(yHKUNOHANBHBIE
CBOWCTBA TEXHOJIO-

CBOMCTBA TEXHO- | TMUECKOr0 000PY- | THYECKOro 000pYy- | TEXHOJOTHYECKOTo | TMYECKOro o0opy-
JIOTHYECKOI0 000- | JOBaHUS IOBAHUS 00opyI0BaHuUs JIOBAHUS
pYJOBaHUS

HK-3pxk-3 — Bri- He crocoben BEI- Y noBnerBopu- C nebGonbmumu He- | [IpaBUIIbHO BHIOH-

Oupaer onTH-
MaJbHbIN Bapu-
aHT M0 paccTa-
HOBKe U 3 ¢ek-

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

TEJIbHO BBIOUpACT
BapHUAaHTHI 110 pac-
CTaHOBKe U 3P dek-
TUBHOMY HCIIOJB30-

TOYHOCTSIMH BEIOU-
paeTt BapuaHT 1o
paccraHoBke U 3¢-
(hexTUBHOMY HC-

paeTt BapuaHT 1o
paccTaHoBKe H 3(-
(hekTHBHOMY HC-

MOJIb30BaHUIO TEX-

TUBHOMY HCTIOJIb- | [IOJIB30BAHUIO TEX- | BAHMIO TEXHOJIOTH- | [IOJIb30BAHUIO T€X- | HOJIOTHYECKOTO
30BaHMIO TEXHO- | HOJIOTUYECKOTO YEeCKOro 000py0- | HOJIOTHYECKOTO 000pYyIOBaHUS
JIOTHYECKOTO 000- | 000pyI0BaHUS BaHUS 000pyI0BaHUS

PYAOBaHUs

UK-4rks— AHa- | He ymeer aHanus3u- | Y noBneTBopu- Xopomo ananu3u- | OTIMYHO aHAIHU3H-

JU3UPYET HA3HA-
YEHUE TEXHOJIO-
THYECKOT0o 000py-
JIOBAHHUSI

pOBaTh Ha3HAYCHHUE
TEXHOJIOTHYECKOTO
o0opyoBaHUs

TEJILHO aHATM3H-
pyeT Ha3HaueHHE
TEXHOJOTHYECKOTO
00opyToBaHUS

pyeT Ha3HAUCHHE
TEXHOJOTHYECKOTO
o0opynoBaHUs

pyeT Ha3HauCHHE
TEXHOJOTHYECKOTO
o0opynoBaHUS

NK-5k.3 — Paz-
OmpaeTcs B 9KC-
TUTyaTaIl[MOHHBIX
U TEXHUYECKUX
BO3MOYKHOCTSX
TEXHOJIOTHYE-
CKOTo 000py/10-
BaHUs, CII0CO0-

He cmmocoben paszo-
Opatbcsl B OKCILTya-
TAI[HOHHBIX U TEX-
HUYECKUX BO3MOXK-
HOCTAX TEXHOJIOT'U-
YeCcKoro 00opyio-
BaHUsI, CIOCOOCTBY-
IOIIHX TTOBBIIICHHUIO
3¢ (HEeKTUBHOCTH

@parMeHTapHo pas-
OupaeTcs B IKCILTY-
ATAlMOHHBIX U TEX-
HUYECKUX BO3MOXK-
HOCTAX TEXHOJIOT'U-
YeCcKOro 00opyo-
BaHUsI, CIIOCOOCTBY-
FOIIVX TTOBBIIICHUIO
3G (HEeKTUBHOCTH

He B momHOM 00B-
eme pazOupaercs B
SKCILTyaTaIllHOHHBIX
Y TEXHUYECKHUX BO3-
MOXKHOCTAX TEXHO-
JIOTUYECKOTO 000-
pylIOBaHHMS, CIIO-
COOCTBYIOIIIHX TI0-

B nosnHoM 00bemMe
pa3bupaercs B 9KC-
TUTyaTaIl[MOHHBIX U
TEXHUYECKUX BO3-
MOXXHOCTSAX TEXHO-
JIOTUYECKOTO 000-
PYyJIOBaHHUsI, CIO-
COOCTBYIOIIHUX I10-




CTBYIOIIHX MTOBBI-
eHuto 3 dhek-
TUBHOCTH TEXHO-
JIOTHYECKHX U
yIPaBICHYECKUX
POIIECCOB.

TEXHOJIOTHYECKUX U
YIpaBIeHIECKUX
MIPOLIECCOB.

TEXHOJIOTUYECKUX U
YIPaBICHYECKUX
MIPOLIECCOB.

BBIILICHHIO 3 PeK-
THBHOCTH TEXHOJIO-
TMYECKUX H yIPaB-
JIEHYECKHUX Ipolec-
COB.

BBILICHUIO Y PeK-
THBHOCTH TEXHOJIO-
THYECKUX U yIPaB-
JIEHYECKUX Ipolec-
COB.

UK-2nk-3 — [Tonu-
MaeT Ha3HAYCHHE
1 OCHOBHEBIE
(yHKIIOHATbHEIE
CBOMCTBa TEXHO-

He nonumaer
Ha3HAYeHUE U HE
3HAeT OCHOBHbBIE
(hyHKIIMOHATBHBIE
CBOIICTBAa TEXHOJIO-

YacTUUYHO NOHU-
MaeT Ha3HAUCHHE U
(hparmerTapHO
3HACT OCHOBHEIC
CBOICTBa TEXHOJIO-

He B moiaom 005-
€Me IIOHNMAaEeT
Ha3Ha4YeHHE U OC-
HOBHBIE (DYHKIIHO-
HaJIbHbIE CBOMCTBA

B nmonmHOM 00BEME
IIOHMMAaeT Ha3Haue-
HHE ¥ OCHOBHBIE
(hyHKIIMOHATHHBIE
CBOICTBA TEXHOJIO-

JIOTHYECKOTO 000- | THYECKOTO 000PYy- | THYECKOr0 000py- | TEXHOJIOTHYECKOTO | THYECKOTo 000py-
PYOBaHUS TOBAaHUS JOBaHUS 000py10BaHHS JIOBaHUS

IK-5 He 3naer kak ocy- |YacTu4Ho moHu- Xoporo ocymiecTs- | OTINYHO 0CY-
UK-1pxs — Ocy- | OIeCTBIATh MOMCK | MaeT M 3HACT Kak | JISIeT MIOMCK HE00- | IECTBIISIET TIOMCK
IIECTBIISIET TOUCK | HEOOXOJMMOU MH- | OCYIIECTBIISTH MO- | XOAMMOW HH(pOpPMa- | HEOOXOAUMOM HH-
HEOOXOINMO (hopmarum, onrpa- | MCK HEOOXOAMMOHN | WU, ONUPAsACh HA | hOpMAIIHH, OTTHpPa-
I/IH(i)OpMaHI/II/I, SCh Ha OCHOBHBIC I/IH(bOpMa]_[I/II/I, OIlK- | OCHOBHBIC pa3aciibl | ACb HA OCHOBHBIC

OTIHpPasiCh HA OC-
HOBHBIE Pa3/IeNbl
TEXHUYECKOH J10-
KYMCHTaHI/II/I

pa3zenbl TeXHUYe-
CKO JOKYMEHTa-
MU

pasch Ha OCHOBHBIE
pasnensl TEXHUYE-
CKOW IOKyMEHTa-
M

TEXHUYECKOU TOKY-
MEHTaLUH

paszenbl TeXHUYe-
CKOU JOKYMEHTa-
105041

B PE3YyIbTaTC U3YUCHUA JUCHUIIIINHBI O6y‘l&IOH.IPII>iCH JOJDKCH:

3HaTh:

- TEXHOJIOTUYECKHE LI, TCOPETHUECKHE OCHOBBI M MHKEHEPHBIE 33a/1a4l OCHOBHBIX ITPO-
LIECCOB Pa3JIMYHbIX MUIIEBBIX IPOU3BOJICTB;
- Ha3HaueHue, 00JacTh NMPUMEHEHUs, KIacCUUKAIMs, MPUHLIUN JeHCTBUS U KPUTEPUHU
BbIOOPA COBPEMEHHBIX allapaToB U MAIlUH;
- METO/Ibl CCIIeI0OBaHUS MIPOLIECCOB M alapaToB, 3aKOHOMEPHOCTH Iepexojia oT jJabopa-
TOPHBIX allapaToB K IPOMBIIUIEHHbIM;
- OCHOBHbIE Hay4HbIE€ U TEXHUUYECKHE MTPOOIEMBI M TEHAECHIIUH Pa3BUTHS ITPOLIECCOB U aIl-
MapaToB MUILEBBIX TPOU3BOJICTB;
- METOJIbl pacyeTa HECTAlMOHAPHBIX U HEOOPAaTHUMBIX TEXHOJOTMYECKHX MPOIECCOB U
MPOYHOCTHBIE PacyeThl COOTBETCTBYIOIIMX allapaTos;
- Ipo0JIeMBI 3HEPropecypcocOepeKeHUsI U FIKOJIOTUUECKOM 3aIUThl OKPY>KAIOLIEeH cpeibl
IIPU SKCILTyaTalluy anmnapaToB U MalllMH;

YmMmeTh:

- BBIOMpATh U MPOEKTUPOBATH COBPEMEHHBIE anmapaThl U MallWHbI, B HAMOOJIbIIEH cTe-
MIEHU OTBEYAIOIINE OCOOEHHOCTSM TEXHOJIOTHUECKOTO MPOIlecca;

- IOATBCPKIAATE HHXKCHCPHBIMU pacdy€TaMU COOTBETCTBHUE aIlllapaTOB YCIIOBHUAM TCXHOJIO-
TUYECKOTO MpolIecca;

- KOHTPOJHUPOBATH KAYECTBO MPEAOCTABIACMBIX OpraHu3alusaMi yCJIYT IO IMPOCKTHUPOBA-
HUIO, PEKOHCTPYKIIUU U MOHTaXXy 000OpYIOBaHUS

Baagern:

- TEXHUYECKOH IKCIuTyaTanuei u 3¢(HeKTUBHBIM UCTIOIB30BAHUEM alIlapaToB U MAIIIWH;

- QaHAJIM30M YCIIOBUH W PETYJIMPOBAHUEM PEKHUMa pabOTHI allIapaToB Pa3InIHOTO HAa3HA-
YCHUS,;

- TIPOBEJICHUEM HCCJICIOBaHUN pabOTHI aIlliapaToB C MEIbI0 OMPEICICHHS ONTHMATbHBIX
YCIIOBUH OCYIIECTBIICHHUS MPOIIECCOB B PAIIMOHAIBHOMN CXeMe COOTBETCTBYIOIIETO aNMapaTypHOTro
odopmIIeHHUS.



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

Kommetennmn O6mee
Ne Tewmbl, pa3fienbl TUCITUTLIMHBI K-3 K5 KOJ‘II/I‘IECTBOU
KOMIIETEHLIMHA
1 | OCHOBHBIC 3aKOHBI TEXHOJIOTUYECKUX TPOIIECCOB. + + 2
2 | 'magpomMexaHUYECKHE MPOLICCCHI + + 2
3 | TemtoBsle mPOLECCHI + + 2
4 | MaccooOMeHHBIE MTPOIECCH + + 2
5 | Mexanuueckue npouecchl + + 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

KonunuecTBO akaj. 4acos

OYHO-320YHAs
. ouHasi popma
Bun 3ansTwit ¢dbopma
o0yueHus
oOyueHus
2 cemecTp
3 cemecTp
OO01ast TPYI0EMKOCTh AUCITUTUIAHBI 108 108
KonTakTHast paboTa obydaromuxcs ¢ mpenojaBaTenemM, B T.9. 30 54
AynuATOpHBIC 3aHATHS, B T.4. 30 54
JIEKITUHA 10 18
NPaKTUYECKUE 3aHSTHSI 20 36
CaMocTosiTenbHas padoTa, B T.4. 78 54
npopaboTKa y4eOHOro MaTepHaia 1o AUCIHHUILINHE (KOHCTIEeK- 26 54
TOB JISKIINH, Y4eOHUKOB, MaTEPHAIIOB CETEBBIX PECYPCOB)
MTOITOTOBKA K MPAaKTUYECKUM 3aHATHSM, 3aIIuTe pedhepaTtoB 26
MMOATOTOBKAa K MOJYJTHbHOMY KOMITBIOTEPHOMY TECTHPOBa- 2
HUIO (BBINIOJIHEHHE TPEHUPOBOYHBIX TECTOB)
Byt utoroBoro KoHTpos 3a4eT 3a4eT
4.2 Jlekuuu
O0beMm B akaj. yacax
OYHO-3a-
N ouHast
No Paznen qucturuivHb! (MOYIs), TEMBI JICKITUI bopma ounas | @opMupyembie
- U UX COJIepIKaHHe o6 pqe dopMa | KOMIIETEHIIMU
y 00yue-
HUS
HUS
OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX TporeccoB. Mope-
1 pott a 2 4 TK-3, TIK-5
JIMPOBaHHUE MIPOLIECCOB U ammapaToB.
Mexannueckue npoueccsl. Msmensuenne. Knaccsl u cre-
2 | mens m3menbueHus. CoptupoBanue. [lepememnBanue. 2 4 [K-3, IIK-5
IIpeccoBanue.
I'mapomexanndeckue npouecchl. Pasienenue HeoqHo-
3 Ap pou a a 2 2 [K-3, [IK-5
POIHBIX CHCTEM.
OduneTpoBaHue ¢ 00pa3oBaHueM U 0e3 00pa3oBaHUS
4 p P P 1 2 [K-3, TIK-5
ocanka. dnoranus.
5 | TemmooOMeHHBIE IPOLIECCHI U aNNapaThl 1 2 IK-3, IIK-5
6 | Cymka. CyIIHOCTb IpoLiecca 1 €ro Ha3HaueHue. 1 2 IIK-3, IIK-5
MaccoobmenHblie npouecchl. [Iponeccs! skcTpakuny, ne-
7 pox pott PAKHHH, 1 2 T1K-3, TIK-5
PETOHKH U pEKTUPHUKALINH.




Htoro

10

18

4.3 IlpakTHYecKHe 3aHATHUS

O0mBeMm B akaj. yacax
ounas | 0HO7 | popmupyembie
Ne HaunmenoBanue 3ansaTHs ouHast Y
dhopma KOMITETCHIIUU
hopma
o0OydeHus
00y4eHus
OmnpejiesieHUe CKOPOCTH CTECHEHHOTO OCaXJICHHS Iapo-
1 | obpasspIX yacthil. PacueT mpoW3BOAUTEIHLHOCTH M TLIO- 4 6 IIK-3, TIK-5
1Ia¥ OCaXJICHHs OTCTOMHUKA
O3zHakoMJIeHHE ¢ KOHCTpYKLUeH OypaTa. Pacuer yacToThl
2 | BpalleHus, TPOU3BOJAUTENBHOCTH U MOTpebiseMoi Oypa- 4 6 IK-3, I1IK-5
TOM MOIIHOCTH ITIO 3aJaHHBIM BCIIMYUHAM
3 | UccrnenoBanue MOJIOTKOBOW APOOMIIKU 2 4 I1K-3, I1K-5
4 | UccnenoBanue MapoBOi MEIbHUIIBI 2 4 I1K-3, IIK-5
5 | Texnonmoruveckuii pacyer HeHTPUDYT 2 4 I1K-3, I1K-5
6 | MccnenoBaHue HUKIOHA 2 4 [1K-3, IIK-5
7 | Pacuer 6aTapeifHOro IUKIIOHA 2 4 I1K-3, TIIK-5
Hccnenopanue GapabdanHoi cymuinku. OnpezeneHue pas-
8 | mepoB GapabaHa U MOIIIHOCTH, Ha €TI0 BpallleHHe B Fa30BOH 2 4 [K-3, I1K-5
CYIIHITKE
HUTOI'O 20 36
4.4 JlaGopaTopHble pad0ThI — He NPEIyCMOTPEHbI
4.5 CamocrosiTesibHasi paboTa 00y4aroIMXcst
O0BeM, aKajl. 4acoB
Pazgen O4YHO-3a-
o O4YHas
JUCLUMIIMHBI Bun camocTosTenbHON paOboThI dbopma o4yHas
(Tema) P ¢dhopma
00yueHus
o0yueHus
Pasner 1 mpopaboTKa y4eOHOro MaTtepualia o AUCIUILTUHE (KOHCIICK- 6 11
ACT 1. TOB JICKIIMH, YUeOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHBIE 3aKOHBI
MTOJIFOTOBKA K MPAKTUYCCKUM 3aHITHUSM, 3aluTe pehepaTon 6
TEXHOJIOI'MYECKUX
MOJITOTOBKA K MOJYJIbBHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO
MPOIIECCOB A Ay y PHOMY P 6
(BBIIOJTHEHUE TPEHUPOBOYHBIX TECTOB)
nmpopaboTKa yueOHOro MaTepraa Mo JUCIUIUINHE (KOHCIIEK- 5 11
Paznen 2. TOB JICKITUH, YICOHIKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
T'unpomexannye- MTOITOTOBKA K MPAKTHYECKUM 3aHATHSM, 3alIuTe pedhepaTtoB 5
CKHE MPOLECCHI MOJrOTOBKA K MOAYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 5
(BBITIOJTHEHUE TPEHUPOBOYHBIX TECTOB)
mpopaboTKa yueOHOTO MaTepuaa Mo AUCIUILUINHE (KOHCIEK- 5 11
Paznen 3. TOB JICKIIMH, Y1€OHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
TenmnoBeie po- MOJITOTOBKA K MPaKTHYECKUM 3aHITHSIM, 3alIUTe pedepaToB 5
LIECCHI IIOJArOTOBKA K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTUPOBAHUIO 5
(BBITIOJIHEHUE TPEHUPOBOYHBIX TECTOB)
mpopaboTKa y4eOHOTro MaTtepuala no AUCHUILTUHE (KOHCIIEK- 5 11
Paznen 4. TOB JICKIIMH, YUeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
MaccooOMeHHbIe MOJITOTOBKA K MPAKTHYECKUM 3aHITHSIM, 3alIUTe pedepaToB 5
MPOIIECCHI MOJITOTOBKA K MOJYJIbBHOMY KOMITBIOTEPHOMY TECTUPOBAHUIO 5
(BBIIOJTHEHUE TPEHUPOBOYHBIX TECTOB)

6




npopaboTka y4eOHOTO MaTepHuala Mo JUCITUILTHHE (KOHCTICK- 5 10
Paznen 5. TOB JICKITUH, YICOHHKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MexaHu4YeCKUe [TOIFOTOBKA K IPAKTHYCCKUM 3aHATHAM, 3aIiuTe pedepaToB 5
MPOIIECCHI MMOJITOTOBKA K MOYJILBHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO 5
(BBITIOJIHEHUE TPSHUPOBOYHBIX TECTOB)
UTOI'O 78 54

Ilepeyenb MeTOAMYECKOT0 Ol0ecHeYeHHs ISl CAMOCTOATENIbHON padoThl MO ANCIHU-
IIMHe (MOIYJII0):

1. BepxoBeix E.A. MeTtoauieckue yka3aHHUs 10 BBITIOJHEHUIO CAMOCTOSITEIIBHONW pabOThI
no nucuuruiae «lIpomeccel W anmapaThl NUIIEBBIX MPOU3BOJCTBY», HANPABIECHUE MOJATOTOBKHU
38.03.07 ToBapoBenenue. — Muuypunck, 2026.

4.6 BbInoJiHeHHe KOHTPOJIbHOH patoThl 00y4aOIIMMHUCS
0YHO-32049HOH (POPMBI 00YYEHHS - HE IPELYCMOTPEHO

4.7 Coaep:xanue pa3aejoB IUCHUILINHBI

Pa3nes 1. OcHOBHBIE 3aKOHBI TEXHOJIOTMYECKHUX NPOLIECCOB

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

PasButne Hayku o mpoueccax u annapatax. Kinaccugukaius npomeccoB. AHaINU3 IpoTe-
KaloLIMX B MMILEBBIX IPOM3BOJICTBAX MPOLIECCOB. 3a/laui 10 CO3AaHUI0 3HEpropecypcocoepera-
IOLUX MUIIEBBIX TEXHOJIOTHH, IKOJIOTUYECKU YUCTBIX U O€30TXOIHBIX MPOU3BOACTB. MeToabl U
IIPUHLIMAIIBI MOJEINPOBAHNUS IIPOLIECCOB U aIllapaToB.

Paznea 2. 'mapomexannveckue nmpoueccol

2.1. Ocrogvl cudpasiuxu

I'unpocratuka. CxukaeMble KUAKOCTU. ['uapocratnueckoe nasienue. Auddepennnans-
HbIE€ YPaBHEHUS KUAKOCTU Diepa. OCHOBHOE ypaBHEHHE I'MIPOCTATUKH.

IMuppoauHamuka. Bsizkue ¥ HEBSI3KHE KUIKOCTH. BSI3KOCTh KUAKOCTEN M ra3oB. 3aKOH
Herotona. J[nHamMuueckuil 1 KUHEMaTH4eCKUi Ko GUIMEHTHI BI3KOCTU. BiMsiHUS TemnepaTypbl
Y JIaBJICHHSI HA BSA3KOCTh KUJAKOCTEH U ra30B. JIMHEHHOCTh OJJTHO3HAYHBIX XUMHUKO-TEXHUYECKUX
byHKLIU.

Pexxumbl ABUKEHUS BSI3KOW KUIKOCTH. DKBUBAJICHTHBIN IMAaMeTp. Y paBHEHHE pacxoja.
VYpaBHEHUE CIIOUIHOCTH MM Hepa3pbIBHOCTH MoToka. J(uddepeHnnanbable ypaBHEHUS IBUXKE-
HUS HEBSI3KOW U BSI3KOW KUJKOCTH.

VY aenpHas MexaHudeckasi SHeprus notoka. CTaTU4EeCKU U JMHAMMYECKUN HAIOPbI U UX
u3Mepenue. CpeHss U MakcUMajbHasi CKOpPOCTH MoToka. Teopema bepHynnu ais HEBSI3KOH U
BS3KOU HEC)KUMAEMOH KUAKOCTH. [Ipunoxenns reopemsl bepuyium.

Onpenenenre pacxoja SHEPTUU Ha TPAHCIOPTHUPOBAHUE KUAKOCTEN U Ta30B MO TpyOdam.
Br1Boa OopMyIIbI CONPOTUBICHUS MTPU JTAMUHAPHOM PEXHUME.

[Tonobue ¢pusznueckux sipeHnit. OCHOBHBIC TOHSATHS M OTIPEICTICHUS. Y CIIOBUS OJTHO3HAY-
HocTH. KOHCTaHTBI 0/100MS, MHBAPUAHTHI IOJOOMS, CUMILIEKCH M KOMILJIEKCHI I0J1001s1. BBz
KpUTEPUEB TMAPOIMHAMUYECKOT0 o100us. MeTo | aHanmu3a pa3sMepHOCTEH.

O06o00uieHHas KpuTepuanbHas GopMmyIa s onpeeseH s oTepy Hanopa Ha Tpenue. Co-
MIPOTUBJICHUE TPEHUS B IJIAJKUX U IIEpoXoBaThiXx TpyOax. [loreps naBieHust Ha mpeoosieHUE
MECTHBIX CONPOTHUBIIEHHUNA. PacueT Tpy6onpoBo10B

I'mapoanHamuka citost 3epHUCTBIX MaTepuaioB. HemoaBukHbIN cioi. B3BemeHHsli cioit
(KU, nceBrooxmKkeHHbI). [TneBMoTpancnopt. ConpoTHBIIEHUE €105 3€PHUCTOIO MaTepH-
ana. CKopocCTh IceB100KMKEeHNs. OCHOBHOE ypaBHEHME ABUKEHUS Tena B cpene. CKOpoCTh BH-
TaHus. CKOPOCTh OCaXICHUS.

2.2. Ilepemewenue scuoxocmeii (Hacocwt). Knaccuguxayus Hacocos



ITopuHeBslie Hacochl. Hacochl IpOCTOro 1 MHOTOKpaTHOTO AeUCTBUS. Jluarpamma nojgayu
Hacoca. [IpenenpHas BeicoTa BcacbiBaHus. [loTepu Hamopa Ha npeo1oeHre CUuiibl nHepIuu. Bos-
nymHble Kosnaku. MuaukaTopHas nuarpamma. OOmas XapakTepUCTHKa MOPLIHEBBIX HACOCOB.
KoHncTpykiiuu nopiHeBbix HacocoB. JleTany mopuHeBbIX HACOCOB.

Potopubie Hacocel. LleHTpoOexHbIe Hacochl. YpaBHeHHe Diinepa. [IpenenbHasBbicoTa
BcackiBaHusl. @opMyIibl IponopLuroHaibHOCTH. Paboune, xapakrepucTuku HacocoB. Pabora 1eH-
TPOOEKHOTO Hacoca Ha ceTh. [lapamiensHOe U ocae10BaTeIbHOE COeTMHEHHE HAcOCOB. MHOTO-
cTyrneH4arble Hacochl. KOHCTpyKIMU eHTPOOEKHBIX HacocoB. CpaBHUTEIbHAS OI[CHKA LIEHTPO-
OCXHBIX U TOPUIHEBBIX HACOCOB, BUXPEBBIE HacOCKl. OceBbIe (ITPOIEIIEPHBIE) HACOCHI.

YCTpoicTBO 1Sl TOMEIICHUS KUAKOCTEH MOCPEACTBOM Mapa, BOJABI M CXKAaTOro BO3/AyXa
(raza). [Tapoctpyiinbie Hacockl. BogocTpyitabie Hacockl. MonTexkto. ['azmudter. CudoHsI.

2.3. Ilepemewenue u cocamue 2azos

Knaccudukanus mMamuH a7 CKaTHs U IIepeMelieHus ra3os. [lopirHeBbie KOMITPECCOpHI.
WnaukatopHas nquarpamma kommnpeccopa. Kosddunuent nogauu u npenen cxatus. MHOrocTy-
neHyaroe cxarue. MouHocTb, norpedisiemas komnpeccopoM. OCHOBHBIE TUIBI U KOHCTPYKIIUU
MOPIIHEBBIX KOMITpeccopoB. TypOokommpeccopsl. XapakTepucTHKa TypOoKoMIipeccopoB. Pazpu-
BaeMoe jaBiieHue. OCHOBHbBIE KOHCTPYKLIUHU TypOoKkomnpeccopoB. CpaBHUTENbHAS OLIEHKA ITOPIL-
HEBBIX KOMIIPECCOPOB U TYpPOOKOMIIPECCOPOB U 00JIaCTH UX MpUMeHeHus. Bakyym-Hacocsl. Oc-
HOBHbIE KOHCTPYKIMU: IOPIIHEBbIE, POTALIMOHHBIC, BOJOKOJIBLIEBbIE U MacisHbIE, BOJO-H Ia-
poctpyiinbie. Bentumnsatopsl. LlentpoOexnbie BeHTHIATOPHI. Paboune xapaktepuctuka. OceBbie
BEHTUJISITOPBI.

2.4. Pazoenenue sHcuoxkux HeOOHOPOOHBIX CUCTEM

HeonHopoanble cucTeMbl B MUIIEBON IMPOMBILUIEHHOCTH, UX XapaKTEPUCTHUKA U KJIacCU-
¢bukanusa. Metoasl pazaenenus. O6mue TpeOoBaHMs, MPEACTABISIEMbIE TS Pa3AeNeHUs KHUIKIX
HEOTHOPOoAHBIX cucTeM. Ocaxaenne. OcoOEHHOCTH pacueTa Mpolecca OCHAIICHUS B KHIKOH
cpene. TUnbl OTCTOMHHUKOB, X XapaKTePUCTHUKA U 00J1acTh puMeHeHust. OcakeHue B MoJe LeH-
TpoOeKHBIX cuil, OCOOCHHOCTH pacueTa CKOPOCTH OCaXKIEHUs. [ MIPOIUKIOHBI, 0OCOOEHHOCTh UX
pacuerta, IeHTpU(]YTU U cenaparopsl, UX Kiaccupukanuss. OCHOBBI pacueTa LHEHTpUyru: 1eH-
TpoOexHas cuia, (pakTop pasaeseHus, IPOU3BOJUMOCTh, TadapUThl, PacX0/ SHEPTUH.

Tune! neHTpUdYr, X XapakTepUCTUKA U 00JacTh NpuMeHeHHs. OTcToHHbIEe HEHTPUDYTH.
[TyTy MOBBILIEHUS] TEXHUKO-3KOHOMUYECKHX TOKa3aTesiel IEHTPUQyT.

@unbTpoBaHue. TUNbl QUIBTPAMOHHBIX MPOLECCOB U 001acTh NMpUMeHEeHUs. OCHOBBI
Teopun ¢punbTpanuu. Pexumsel punbTpanus. Meroasl pacdyera npouecca gpuibrparuu. CKopocTb
dbunbrpanun. Kosddunuent ¢unbrpanuu 1 MeToabl UX onpenenenus. Pacder ¢punbrpa. Knaccu-
¢ukanys GUIbTPOB AJIS KUJAKUX cucTeM. Tunbsl GUIBTPOB, UX XapaKTEPUCTHKA U 00JIaCTh MpH-
meHeHus. Llentpudyru ¢punsrpytomero tumna. [TyTu moBsleHns TEXHUKO-3KOHOMUYECKHX MTOKa-
3aTene GUIBTPYIOIIMX YCTAHOBOK. YbTpaduiabTpamus U o0patHbii ocMoc. OCHOBBI TEOpUH
nporecca. [lonynponunaemsle Uit ynbTpaguiabTpai U oOpaTHOro ocMmoca. PUIBTpyrOIIUE
aneMeHThl. CxeMbl MEMOpaHHBIX amnmapaToB U ycTaHOBOK. [IpakTuueckoe mpuMeHEHue yibTpa-
¢mIbTpanuu 1 00paTHOrO0 OCMOCA B MHUILEBOM MPOMBIIIJICHHOCTH.

2.5. Pazoenenue 2a306bix HeOOHOPOOHBIX CUCTEM

OcaxxieHue B rpaBUTallMOHHOM noje. Cuitbl, AEMCTBYIONIME HAa YacTully. PacueTr ckopoctu
OCXKICHMS M aHaJIN3 apaMeTPOB, €€ OIpesia NEeIINX, PU PA3INYHBIX pexUMax ocaxiaeHus. Ot1-
CTOMHBIE KaMEpBl, UX XapaKTePUCTHKA U OCHOBBI pacueTa. L{ukinonsl. Pacuer ckopocTu ocaxze-
HUS B T0JI€ LIEHTPOOEKHBIX CUJI MPHU PA3IMYHBIX PEKUMax ocaxaeHus. KnHeTnka MUKIOHHOTO
nporiecca. [Inan pacuera nukinona. OnpesaenaeHne NpoIoKUTEIbHOCTH TPEObIBAaHUS B IIUKIIOHE,
rabapHuTOB anmnapara, pacueT rMApaBINUYEeCKUX COMPOTUBIIEHNUH, BBIOOP BEHTUJISITOPA U OIpeiese-
HUE pacxo/ia SHEPTUN.

O¢ddexTuBHOCT, PabOTHI LIMKJIOHA U BBIpAXKEHUE €€ B KpuTepuanbHoi gopme. [Tytu mo-
BbIIIeHUS 3()(PeKTUBHOCTH pabOThI IMKIOHA. THITBI IMKIOHOB. baTapeiiHble IMKIOHBI U OCHOBBI
ux pacuera. ['mapaBnnyeckue nblieocaguTenu. TUIbl annapaToB, UX XapaKTEpUCTHKA U 001acTh



npuMeHeHus. OunbTpbl. TUIb! GUIBTPOB, UX XapaKTEPUCTUKA U 001aCTh IPUMEHEHUS. DIEKTPO-
¢bunbTpel. GU3NYECKUE OCHOBBI AIIEKTPOOCAKACHUA. THUMBI NEKTPOPUIBLTPOB, UX XapaKTepu-
CTHKa, IPABUJIO OOCITY)KUBAHUS U 00J1acTh MpuMeHeHus. OCHOBBI pacueTa 3JIeKTpO(QUIbTPOB.

2.6. Ilepemewusanue 8 HcuoOKux cpeoax

[Iporecc nmepeMenMBanus B MUIIEBON MPOMBIIIIICHHOCTH. IHTeHCUBHOCTD U 3()(eKTnB-
HOCTb IepeMelnBanus. TexHonornyeckue cnocoobl nepeMenInBatms: THEBMaTHUECKOE, IIUPKY-
JSIPHOE U MEXAHUYECKOE.

KputepuanbHas 3aBUCUMOCTD JI BBIPAXKEHUSI MOLTHOCTH MEXaHWYeCKUX Memranok. Pa-
00umil ¥ MyCKOBOW NEPUObI IEpeMELINBaHus. TUIIbI annmapaToB, IPUMEHAEMBbIX JUIs [IE€pEMELLH-
BaHUS.

Paznen 3. TemioBbie nmpouecchbl

3.1. Ocnoswbr mennonepeoauu

TemmonpoBonHocTs. 3akoH Dypre. Koaddunment remnonposonnoctu. Auddepenunans-
HOE€ ypaBHEHHUE TEIJIONPOBOJHOCTHU. TemIonpoBOJHOCTh OJJHOCIONHON 1 MHOTOCIIOMHON CTEHOK.
3aKOH HecTalMOHapHOM TemonpoBoaHoCcTH. Kpurepun TerioBoro nojxodus buo, ®ypee u 6e3-
pa3MepHas TeMIeparypa.

Mertoapl pacuera HECTAIMOHAPHOTO TeriooOMeHa. KOHBEKTHBHBIN TEIIOOOMEH. 3aKOH
Herotona. {uddepennmansuoe ypaBHeHHE KOHBEKTUBHOTO TerjioooMena. Kputepuu temninoBoro
000U U CBSA3b MEX/Y HUMH, TETFIOOOMEH MPH U3MEHEHHH arperaTHOrO COCTOSTHUS JKUAKOCTH.
Temonepenaya B KUMAIIUX KUAKOCTSX U MPU KOHJICHCAI[UH TapOB.

OcHoBHbIE ypaBHEHUS TeIIonepeaayu. JIBrKyIas cuiia TeIIoBbIX IpoLeccoB. Beruncie-
HUE CpeJHe pa3HOCTH TeMIIepaTyp IUIH MPSIMOTOKA, MPOTUBOTOKA, MEPEKPECTHOTO M CMEIlaH-
HOTO TOKOB TerioHocuteneil. Ko unuenT reruionepeadn 1 TepPMHUUECKUE COMPOTHUBIICHHUS.

TemnnoBoe u3nmyueHue, OCHOBHbIE MOHATHUS. TermousnydeHue rasos. Pacuer nydncroro
Ter1000MeHa.

3.2. Hazepesanue, oxnasicoenue, KoHOeHCayus

3HaueHue TeII000MeHa MPHU OCYIIECTBICHUH MUILEBBIX TEXHOJIOTMYECKHUX MPOIECCOB.
[Tpenensl npuMeHsIEMbIX TEMIIEPaTyp U BEIOOP COOTBETCTBYIOLIETO TETJIOHOCUTEIIS M OXJIaXK1ak0-
IIEeT0 areHTa.

Harpesanne BonsubiM napom. HarpeBanue tonounsiMu razamu. HarpeBanue nmpoMmexy-
TOYHBIMH TEIJIOHOCUTENSIMU. HarpeBaHue aneKTpUYECKUM TOKOM.

OxJaxieHne BO10M, BO31yXOM M JIp10M. KOHIEHcaus: NOBEPXHOCTHASA U CMELLICHUS.

Tunsl KOHAEHCATOPOB, MPUMEHSEMBIX B MUILEBON MPOMBINUIEHHOCTH. Pacuer moBepx-
HOCTHOI'O KOHJIEHCATOPa, KOHAEHCATOPOB CMEIIEHHs (MPSAMOTOYHBIX M NMPOTUBOTOUHBIX). Oco-
OEHHOCTH pacyeTa KOHACHCATOPOB CYyOIMMAallMOHHBIX YCTAHOBOK.

3.3. Tennoobmennas annapamypa

OcHOBHbIE TPUHLUIBI KJIacCU(UKAUK TEIUIOOOMEHHBIX amnmnapaToB. PexkynepaTuBHBIE,
pereHepaTUBHbIE U KOHTaKTHbIE TEIUIOOOMEHHUKU. XapaKTepUCTUKA TETJIOHOCUTENIEH U OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX amapaToB.

TennooOMeHHUKH: Ta30BbI€, TAPOBbIE, BOJSHBIE C MPUMEHEHUEM BBICOKOKHUITSIIUX TETLI0-
HOCUTEJIeH, C MCIONIb30BAHUEM 3JIEKTPOIHEPTUH, OCHOBHBIE TUIIBI TEINIOOOMEHHUKOB. OCHOBBI
pacuera TerI000MEHHBIX anmaparoB. MartepuaiabHbIN U TEIUIOBOM pacueT. OnpeneneHue Kod¢d-
(GbUIUEHTOB TeIUIoNEepeIaul B TEIMJIO0OMEHHBIX alllaparax, BbIOOp CKOPOCTH pabovux Tell, orpe-
JIEJIEHNE TEPMUUYECKUX CONPOTUBIIEHUM U T.1. OnpeneneHue cpeaHe pa3HOCTH TEMIIEpATyp IpH
KOHJIEHCAlLlUU, UCTIAPEHUU U KUTIEHUH, CPEIHSSI pa3HOCTh TEMIIEpaTyp MpHU IPSIMOM TOKE, IPOTHU-
BOTOKE, CMEIIaHHOM TOKe. [ MapaBIWYecKuii 1 MEXaHMUYECKHI pacyeT TeII00OMEHHOTo armma-
pata. DHepretrueckuii u skceprerudeckuii KI1J[ rermmooOmennoro anmapara. [yt uarencudu-
Kalli¥ MPOLIECCOB TEMJI000MEHA U MOBBIIIEHHE TEXHUKO-SKOHOMUYECKUX MOKa3aTeNeH.

TennoBas u30IAIMSA, XapaKTEPUCTUKA TEIUIOBBIX M3O0JILMOHHBIX MAaTepUalOB M pacyeT
U30JISUH. DIeKTpodu3ndeckre MeToibl 00pabOTKU MUIIEBBIX MPOAYKTOB — HAarpeB B JIEKTPO-
MarHuTHOM ToJie — mHppakpacHoe obmydenue, Bo3aeictaue nojst B u CBY, komOnHMpOBaHHBIC
METO/JIBI.



3.4. Beinapusanue u eblnapHvle annapamol

[IpumeneHne mponeccoB BhINTAPUBAHUS B IMHUILEBOM MPOMBIIUIEHHOCTH. TeopeTudeckue
OCHOBBI BbllapuBaHus. OU3NUeCKUe CBOWCTBA PAaCTBOPOB U U3MEHEHHE MX B IIPOLIECCE BBIIAPU-
BaHUs. OIHOKOpIyCHasl BbIIapHasi yCTaHOBKA. MaTepuanbHbIi U TeIIoBoi pacueT. Beimapusa-
HUE B BaKyyMeé M I0J JaBJI€HHEM. MHOIOKOpIyCHas BbIIApHAs YCTAHOBKA, €€ YCTPOMCTBO U
HOPUHLUI JCHCTBHUS.

Cxema paboOThl MHOTOKOPITYCHOMW BhIapku. CamoncnapeHue B NpSIMOTOYHON BBITAPHON
ycTaHOBKe. PacueT MHOrOKOpIycHO# BbIapHO#M ycTaHOBKH. OnpeseneHne TeMnepaTypbl KHUIIs-
YEeHUsI PacTBOpPA, TEMIIEpATypHbIE NIOTEPU B BBIMAPHOM YCTAHOBKE, pacueT pacxoja IPErOIIEro
napa, pacuer ko3 @uureHTa 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
LUPKYJIALUU. BelnapHble annapaTsl ¢ IPUHYIUTEIHON LUPKYIsSILKER pacTBopa. BreinapuBanue ¢
TEIUIOBBIM HacocoM. I1yTu MmoBbILIEHUS! TEXHUKO-9KOHOMUYECKUX TOKa3aTesiel BhIIapHbIX yCTa-
HOBOK.

Pa3nea 4. MaccooOMeHHbIe POLecChl

4.1. Maccoobmennvle npoyeccol 8 nuujegoli NPOMblULIEeHHOCU

OcHoBBI Teopun MaccooOMeHa. MexaHu3M mMaccooOMeHa. MacCoOOMEH B TEXHOJIOTHYE-
CKHUX Ipoleccax MUIIEBbIX IPOU3BOJICTB. MacconepeHoC B MUIIEBBIX MPOAYKTaX U MaTepuaax.

[TumeBbie MPOTYKTH KAK MHOTOKOMIIOHEHTHBIE 1 MHOTO(a3HbIe cucTeMbl. [Ipumenenne
npaBuia Qa3 i aHanusa npoueccoB MaccoooMmena. Koadduuunents: MaccooOMeHa u maccore-
penaun. Koaddunuent MmacconepeHoca u IBUXKYyIIHE CHITb iporiecca. Kunernueckue ko3 duim-
€HTHI B YPaBHEHHX MaccolepeHoca.

JuddepenunanbHoe ypaBHEHHE MaCcCOIIEPEHOCA M €ro KpaeBble ycoBus. OOmmii Buj pe-
nieHusi ypaBHeHus. [logoOue TenaoBbIX M MacCOOOMEHHBIX IporeccoB. duddy3noHHbIil U Mo-
nspHbIi nepeHoc. Konnentpauuonnas nuddysus u tepmoanddysus. Juarpamma paBHOBECHS.
OcobeHHOCTH TIepeHoca B cCUcTeMax: TBEPJ0e TeJI0 — )KUJIKOCTh; TBEPAOE TEJO — ra3; )KUJKOCThb —
KUIKOCTh. COBpEMEHHBIE METO/IbI MHTEHCU(DUKAITMKY MacCOOOMEHa.

4.2. Copbyuonnvie npoyeccvl u annapamol

[Ipouecc abcopbumm 1 MPUMEHEHKE €T0 B MUIIEBOM MpoMBbIUIeHHOCTH. Henzorepmuue-
ckasi abcopOuus, MHOTOKOMIIOHeHTHast abcopOuus. Ipoueccsl aacopbumuy U NpUMEHEHUE UX B
MUIIEBON MTPOMBIIIJIEHHOCTH.

N3otepmbl copbumu 1 gecopobunu. Meroa rpadguueckoro pacuera, COpOIIMOHHBIX IpoOIIec-
coB. OCHOBHBIE TUIIBI a0COPOEPOB U aIcOPOEPOB, XapaKTEPUCTUKA allapaToB, IPUMEHSIEMbIX B
NUILEBOH MpoMbluieHHOCTH. Perenepanus nornoruteneil. [lyrtn nateHcudukanum copOLuoH-
HBIX TPOILIECCOB.

4.3. Dxcmpazuposeanue u SKCMpaKmopbvl

[Iporueccrl FKCTpaKINK B MUIIEBON MPOMBIIUIEHHOCTH. MeXaHU3M 3KCTPAKIIMU B CHCTEME
TBEPJI0€ TEJO — KUAKOCTh. [Juddy3nonHas Teopusi sIKCTpakiui. MaTeMaTuueckoe OnucaHue npo-
necca skctpakuuu. Koagduirents! BHemHENH U BHyTpeHHeH quddy3un 1 METOIbI UX Onpeerne-
Hus. BousHue Tepmouddys3un Ha nporece SKCTpakuuu. KoOHCTpyKIMS SKCTPaKTOPOB U METOBI
pacueTra, MaTepuaibHBIA M TEIJIOBOM OallaHChI, ONPEEICHNE OCHOBHBIX Pa3MEpPOB aIlllapaToB.
[TyTy nMOBBILIEHUS TEXHUKO-3KOHOMUYECKHUX NIOKAa3aTeNIel DKCTPAKTOPOB.

4.4. Ocnogvl 61a20KUHEeMUKU

[IpumeHeHne ypaBHEeHHH MaccoOOMEHa K MEpPEeHOCY Biard BHYTpH Marepuaina. Cranuo-
HapHOE M HeCTalMOHapHOe MoJie Biarocojepxkanus. opMbl cBA3U ¢ MaTepuanoM, ux (GU3NKo-
XUMHUYECKHE M SHEPTeTHUECKUE XaPaKTEPUCTUKU. AJICOPOIIMOHHAs, KAaMJUIIpHAs ¥ SHTPOIUITHAS
CBSI3H.

Koadduuuent nuddysun Biaru B MaTepuanie 1 ero 3aBUICUMOCTb OT BIIQXKHOCTH U TEMIIE-
patypsl. SIBjIeHHE TEPMOBIAronpoBOAHOCTH, €ro (U3NYECKas CYIIHOCTh U MaTeMaTUYeCKOe OIH-
canue. [lyTn nHTeHCH(DUKAIIUK TTepeHoca BIard BHYTPH MaTepuaa.
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4.5. Ilpoyeccol cywxu u cyuunbHvle YyCmano8Ku

[Tporecchl CymKy B MUIIEBONW MPOMBIIIIEHHOCTH. OCHOBHBIE MPOOJIEMBI TEOPUU U TEX-
HUKY cymkd. COBpeMEHHBIH ATall pa3BUTHs Hayku o cymike. CyIka Kak rmporecce pasaeneHus ¢as
B YCJIOBHSIX B3aMMO/ICUCTBUS BHEIIHUX U BHYTPEHHUX NoJieil. MeTo 1l 00€3BOKUBAHUS U IPUME-
HEHHUE UX B 3aBUCUMOCTH OT CBOMCTB IIPOJYKTA U SHEPTHUH CBSI3H BJIArM C MATEPHUAIIOM.

[Tapamerps! BaxkHoro Bo3ayxa. J-X nuarpamma. OCHOBBI CTaTUKHU CYIIKH: aHAJIU3 U30-
TEPMBI COPOIIMH U AeCOPOLINU, PABHOBECHAS BIAYKHOCTb, THAPOCKOMMYECKAs BIaXXHOCTh, TUCTE-
pe3uc copOuuu U AecopOIUU U €ro MPaKTUYECKOe 3HaYeHHe, TEPMOIMHAMHUYECKHE XapaKTepH-
CTUKH BJIAJKHOI'O MaTepuaa.

OcHOBBI KMHETHKHU CYIIKU. KpHBBIE CYIIKH, CKOPOCTh CYLIIKH U TEMIIEPATypPHbIE KPUBBIE.
XapakTepuCcTHUKa OTIAEIBbHBIX IIEPUOJOB IPOLECCa CYIIKH. Y PAaBHEHUs KPUBBIX CYIIKH JUIS IIEp-
BOT'O U BTOPOIO IEpUOAA.

KpaeBble ycinoBus 1 METOIMKA pelieHni Tu(PepeHIINaTIbHOTO YPaBHEHUS BIaronpoBo/I-
HOCTHU Ji BTOPOro nepuoja cymku. KoaduuneHT cymku u MeTo bl €ro onpeaeacHus, KHHeTH-
YECKHMM pacyeT Mpouecca CyIKH.

N3meHeHne CTpYKTYpHO-MEXAHMYECKUX CBOMCTB MaTEpHUANIOB B Ipolecce cymku. Me-
TOJIbI 00OCHOBAHHS ONITUMAIIEHOTO PEKMMA MPOIIECCOB CYIIKH.

OCHOBBI MHXEHEPHOI'0 pacyeTa CYIIWJIbHBIX YCTaHOBOK. TepMOAMHAMUYECKUN aHAIIU3
cymku B J-X amarpamme, MOCTPOSHHE B HEH MPOIECCOB, MPOUCXOMAIIUX B Kajmopudepe u cy-
HIMJIBHOM KaMepe. BapuaHThI CyIIMIIBHOTO MpoIiecca, UX aHAIUTUYECKH U rpadoaHAIUTHYECKUIT
pacuet. Duepreruueckuit KI1/] cymmnbHO#M ycTaHOBKH.

HoBsie MeTozbl Cymiku, ux ¢pu3ndeckas CyIIHOCTh: KOHBEKTHBHAS CYILIKAa B MICEBIO0XKHU-
KEHHOM, KHITSIIEM, ()OHTAaHUPYIOIIEM, BUXPEBOM CJIO€ U BO B3BELICHHOM COCTOSIHUH, CYIIIKA UH-
(bpakpacHbIMH JTy4aMH, CYIIKa B JJIEKTPUYECKOM I10JI€ BHICOKOM U CBEPXBBICOKOW YaCTOThI, KOM-
OMHMpPOBaHHBIE METObI CYIIKHU, [IEHOCYIIKA, CYIIKa cyOnuManuei, akycruueckas cymka. Kon-
TaKTHBIN BiaroooMeH. OneHka 3KOHOMUYeCcKoi 3()(HEKTUBHOCTU U IYTH MOBBIMICHUSI TEXHUKO-
HKOHOMUYECKHUX TOKa3aTeNel CyInIbHBIX YCTaHOBOK. OCOOEHHOCTH CYIIKH B KOHIUIIMOHUDYE-
MBIX TOMEUIECHUSIX.

4.6. IIpoyeccwi nepeconku u nepecoHHvle annapamol

[TonsiTre o mporecce aucTUIANUU. J[narpaMMel a30BOT0 paBHOBECHS I OMHAPHBIX U
MHOTOKOMITOHEHTHBIX cMecei. [Iporiecchl meperoHku u peKTu(PUKAINK B MUIIEBON TPOMBITILICH-
HocTU. OCHOBBI Teopuu Teperonku. Kiaccudukanus paszaeneHHbIX cMeceil, OCHOBHBIC 3aKOHBI
IIEPETOHKH.

Knaccugukanus nporeccoB neperoHku U caabocTu UX NMPUMEHEHHs. Y CIOBUS pasjelie-
HUS B3aUMOPACTBOPUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPACTBOPUMBIX. CliOxKHas
MeperoHKa: MHOTOKYOOBBIE anmapathl; KOJOHHBIE anmnapaTsl. OCOOEHHOCTH Mpoliecca peKTUudu-
karuu. PexTudukarus OMHaApHBIX cMecel — UACATbHBIX, PEAIbHBIX, a3 TPOMHBIX. DKCTPAKTHUBHAS
pextudukanus. [Ipomecchl, mpoTekaroe Ha TapeaKax, HacaI0YHbIe KOJIOHHBI, INIEHOYHBIE KO-
JIOHHBI, POTALIMOHHBIE ANNapaThl.

[Tonstue o KII/] tapenbuaroro anmapara, S5KBUBAJICHTHOW BBICOTE, €UHUIIE MEPEHOCA.
[TyTi MOBBIIIIEHUST TEXHUKO-DKOHOMHYECKUX TMOKa3aTele peKTHU(UKAIIMOHHBIX ammapatoB. [1o-
HSTUE O PEKTU(PHUKAIIMU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKkymsipHas TUCTHILISIHS.

4.7. Kpucmannuzayus

[Iporecchl KpUCTAIU3ALMH B MUIEBOM MPOMBINUIEHHOCTU. OCHOBBI TEOPUH KPUCTAILIU-
3a1uu U3 pacTBOpoB. KprBele paBHOBECHS IS MPOLECCA KPUCTAIUIM3ALNH. 3apOKICHUE KPUCTAII-
JIOB.

Kunernka nponecca kpucramnuzanuu. Metoasl kKpuctaimnzauuu. Kpucrammsamus B
Mpoliecce 3aMOPAKUBAHUS, OCHOBHbIE 3aKOHOMEPHOCTU. THUIIBI annapaToB JyIsl KPUCTAIUIU3AUU:
BaKyyM-allllapaThl; MEIIAJIKA-KPUCTAIUIN3AaTOPbl. MaTepuanbHbIi U TEIUIOBOM pacdyeT KpUCTaILIH-
3aTOpOB. [1yTH MOBBIIEHUS! TEXHUKO-?KOHOMHUYECKHUX MOKA3aTeNel KpUCTAIIIU3aTOPOB.

Pa3znen 5. Mexannuyeckne npouecchl

5.1. Ilpoyeccwt uzmenvuenus
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IIpuMeHeHHe IPOLEeCcCOB U3MEIBYCHUS B ITUIICBOM TEXHOJIOTUH. TeopeTHdecKue OCHOBBI
nporiecca apobaeHus — padotsl [1.A. Pebunnepa, Kuka-Kupnuyesa, Putrtunrepa, C.H. XKypkosa
u np. Knaccugukanus MetooB n3MenbueHus. TUIbI TpoOUIbHBIX ycTaHOBOK. Cxema pacuera,
JIPOOHJIOK.

5.2. Copmuposanue

CoptupoBaHue B Ipolieccax MUIIEBBIX TPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO aHATU3A.
Tuns! annapatoB A1 COPTUPOBAHUSA U OUMCTKH.

5.3. Ilpeccosanue

[Tpornecchl mpeccoBaHust B MUIEBON MPOMBIIIIEHHOCTH. OCHOBBI T€OpUU 00paOOTKHU IMH-
HIEBBIX MPOAYKTOB JAaBiieHneM. OTxaTue KUIKOCTH, POPMUPOBAHUE MHUILIEBBIX POIYKTOB, OpH-
KeTUpoBaHHE. THIBI yCTAaHOBOK I 00paboTku paBinenueM. [Ipeccsl mis o6e3BokuBaHus, Gop-
MOBKH, OpUKETHPOBAHUS.

5.4. Cmewenue

CwMmernieHue B MUIIEBON MPOMBINIIEHHOCTH. CMeIlleHHe ChITyYUX U IUIACTUKOBBIX MaTepU-
anoB. Tumnsl annapaToB, IPUMEHIEMBIX JIJISI CMELLIECHUS.

5 Oo6pa3oBaresibHbIE TEXHOJIOTHU
B cootBercTBum ¢ TpedoBanusmMu @I'OC BO no HanpaBieHUsIM TOATOTOBKH pean3anus
KOMIIETEHTHOCTHOT'O MOJIX0/1a C HEOOXOIMMOCTBIO ITPEeTyCMaTPUBAET UCIOIb30BaHUE B YUEOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENCHUS 3aHATHIA M APYTUX HHHOBAIIMOHHBIX
TEXHOJIOTUI B COYETaHUM C BHEAYIUTOPHOM pabOTOM ¢ 1esibto GOPMUPOBAHUS U PAa3BUTHUS JINY-
HOCTHBIX U IPO(ECCHOHATBHBIX HABBIKOB 00YYaIOIIUXCSI.

By yueOHBIX 3aHATHI Dopma NpoBEACHUS
WnTepakTuBHAs opMa — MPE3EeHTAIUH C HCIIOIH30BaHUEM MYJIBTUME TN -
Jlexnnn HBIX CPEICTB C MOCIEAYIOIMM 00CYKIEHHEM MAaTEPUANIOB (JIEKLIUS — BU3Y-
aTM3aITns)
IIpakTHueckue 3aHsATUS TpaautmonHas dhopma npoBe/ieHUs NPAKTUIECKUX 3aHITHH,

[IpopaboTka yueOHOr0 MaTepraa o JUCIHUILIMHE (KOHCIIEKTORB JICKIIUH,
Y4eOHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB), MOJATOTOBKA K MPAKTHIECKUM
CamocTosTenbHas paboTa |3aHATHSAM U 3aIuTe pedepara, BHITOTHEHNE WHANBHUIyaTbHBIX 3a/IaHNH,
MIOATOTOBKA K MOIYJILHOMY KOMITBIOTEPHOMY TECTHPOBAHHIO (BBIMTOJIHEHUE
TPEHUPOBOYHBIX TECTOB).

6 OneHoYHbIE CpPeICTBA TUCHUILTHHBI (MOTYJIS)

OCHOBHBIMU BHJIaMU JTUCITUILTHHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIMOHUPOBAHUH
MOJ1yJIbHO-PEHTUHTOBOI cHCTEeMBbl 00Y4YEHHUs SABIISIOTCS: HAa CTaJAUU PYOEKHOIo pelTuHra, ¢op-
MHPYEMOTO 10 Pe3yJIbTaTaM MOJYJIBHOTO KOMITBIOTEPHOTO TECTUPOBAHUS — TECTOBBIC 3aaHNS;
Ha CTaJuU MOOMIPUTEIBHOIO peUTHHTa, (POPMHUPYEMOT0 MO pe3ysbTaTaM HalHMCaHUS U 3alIUThI
pedepaToB 1Mo akTyanbHOW MPOOJIEMAaTHKE, HA CTAIHU MPOMEKYTOYHOTO PEUTHHTA, ONpeaese-
MOTO 0 pe3yJibTaTaM CAa4yd 3a4eTa — TEOPETUUECKHE BOMPOCHI, KOHTPOIUPYIOIINE TeOpeTHYe-
CKOE CoJIepiKaHHe yueOHOT0 MaTepHaia, KOHTPOJIMPYIOLIHE MPAKTUIECKUE HABBIKH U3 Pa3IMYHBIX
BHJIOB PO eCCHOHATBHOM AesiTeibHOCTH o0yuatoterocs mo OITOI nanroro Hanpasierus, Gop-
MHpYEMBbIE MTPU U3YYSHUH JUCUHUILTHHEL «[Iporiecchl 1 anmaparsl THIEBBIX IIPOU3BOJICTBY.

6.1 ITacnopT GoHAA OLIEHOYHBIX CPEICTB MO AMCHUILINHE (MOIYJII0)
«IIpouecchl M anNapaTbl MUILEBBIX MPOU3BO/ICTB)

Ko O11eHOYHOE CPEJICTBO
Ne KonTponupyemsie pa3aens (TeMbl) A N 1 peld
KOHTPOJIUPYEMOHU
n/ JIUCLIUILINHEI HaMEHOBaHUE KOJI-BO
KOMIIETEHIUHA
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TecTtoBBIE 3amanns 20

1 OCHOBHBIC 3aKOHBI TEXHOJIOTHIECKHAX K-3. TIK-5 Bormpocs! s 3adera 15
MPOIECCOB. ’ KomnereHTHOCTHO-OpUEH-
TUPOBAHHOE 33JaHUE 1
TecToBBIe 3agaHus 20
Bomnpocsr s 3auera 15
2 |I'mapomexaHHUYECKHE MPOLECCH IK-3, TIIK-5 P o
KomneTeHTHOCTHO-0pHeH-
TUPOBAHHOE 33JaHUE 1
TecToBBIe 3agaHus 20
Bomnpocsr as1s1 3auera 20
3 | TerutoBbIe MPOLIECCHI IK-3, I1IK-5 P A

KomneTeHTHOCTHO-OpUHTH-
pOBaHHOE 3a/1aHUE

TecroBble 3a1aHus 20
Bompocs aiist 3auera 20
4 | MaccooOMeHHBIE TTPOIIECChI IIK-3, TIK-5 P .
KommeTreHTHOCTHO-0pUEH-
TUPOBAHHOE 33J]aHUE 2
TecToBbIe 3amanus 20
Bomnpocsr amns 3auera 15
5 | Mexanudeckue mponeccs [K-3, I1K-5 P A
KommeTreHTHOCTHO-OpUEH-
TUPOBAHHOE 3aJ[aHUE 2

dopma KOHTpPOJI — TEKYIIUHA KOHTPOJIb, PEUTHHIOBOE TeCTUpOBaHue, Moayb Nel (mak-
CHUMaJbHasi peUTHHTOBas oleHKa — 20X2 6ayuioB), 3aueT (MaKCHUMaibHas PEHTHHIOBAsI OI[CHKA —
50 6ayoB), TBopUecKkuii 6amt — 10 6ayoB.

6.2 IlepeyeHb BONIPOCOB 1JIfl 32a4eTa
Pasoen 1.0cnoemnvie sakonvl mexnonocuueckux npoyeccos. (I1IK-3, IIK-5)
. YcTpoiicTBO M paboTa OCHOBHBIX TUIIOB JIPOOHIIOK.
. Ocaxenue B IeHTPOOEKHOM TI0JIe.
. Mammssl, paboTaromiye o MpUHITUITY IPOKATKH.
. YCTpoHCTBO U paboTa IapoBO METbHUIIBI.
. OTCTOMHUKH EPUOJNYECKOTO ACHCTBHUS.
. Knaccugukanus cymmiox.
. Cuta. Marepuan u ciocoObl U3TOTOBJICHHUS.
. OTCTOMHUKM HENPEPHIBHOTO 1EHCTBHUS.
. DKCTparupoBaHue U3 TBEPIBIX TEJ U U3 KHUIKOCTEH. .
10. ITpon3BOANTENBEHOCTh BAJIBIIEBON APOOHIIKH.
11. MeTtonb! pa3enieHust HEOJHOPOIHBIX CUCTEM.
12. Cymka. CriocoOBbl y1aneHus BiIary.
13. YcrpoticTBo 1 paboTa BaIbIIEBOM IPOOHITKH.
14. Cycnensus. OMynbcus, IbUTb U AbIM. MIX cocTaBHBIE YacTH.
15. Aacop6mus. Onpenenenre. AnmapaTsl s aICOPOIIH.

O©CoOoO~NO O WDN P

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

. Mexannueckue nporeccel. Mi3Menbuenue, 1podiieHue, pe3aHue.
. Turbel HacocoB.

. Auddysus. [Bmwxkymas cuia 3Toro mporecca.

. Kitaccudukanms cnoco6oB npobieHus.

. A6copbuus. Onpenenenne. Konctpykuus abcopOeHTOB.

. TToHsITHE HEOTHOPOIHBIX CHCTEM, X KJIaCCH(DUKAIIHSL.

. CTpyM 5XUIKOCTH M UX BO3JICHCTBUE HA CTEHKH COCY/A.

. UTO OTHOCAT K MacCOOOMEHHBIM MTPOLIECCAM.

. MeTopl COpTHPOBAHMS CHITYYUX MAaTEPHAIOB.

OCoOoO~NOOULE WDN P
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10. 3akoHBI COXpaHEHHs MacChl M SHepruu. Mx omnpenenenue.
11. TToBepXHOCTHOE HATSHKEHHE, KATUJUISIPHOCTD, BA3KOCTb.
12. Cxempbl HaIIpaBiIeHHs B3aUMO/ICHCTBYIOIIMX TTOTOKOB.

13. Yto moHumaercs moj ciioBoM "ammapatr"?

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

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

1. Kakue nporieccel OTHOCATCS K TEIJIOBBIM?

2. [THeBMaTH4ecKoe niepeMenmBaHue. Y CTporHcTBO U paboTa.

3. [Ipeccyromiue (OpUKETHPOBOYHBIC) MAIIIUHBI.

4. Kakue npo1ieccbl OTHOCATCS K MacCOOOMEHHBIM?

5. Knmaccudukanus annapaToB 11 IepEMEITUBAHHUS.

6. OCHOBBI IPOLIECCOB OXJIAXKICHUS U 3aMOPAKUBAHUSL.

7. Kakue deTsIpe rpymIibl MpoIeccoB paccMaTpuBaloTes B Kypce «lIporeccs! u anmapatsl
MUIIEBBIX MPOU3BOACTB"?

8. YcTpoiicTBO 1 paboTa JOMACTHBIX MEIIAIOK.

9. Tunsl TerI000MEHHBIX anmnapaToB. X cxeMsl.

10. MeTo1bI MOACTUPOBAHUSI.

11. Pa3nenenue HEOAHOPOIHBIX cHCTEM. MeXaHn4YeCKHe MPOLIECCHI.

12. BbiOop KOHCTPYKIIUH TEIUIOOOMEHHBIX aIIaparoB.

13. OcHOBHBIE MTOJIOKEHUS HAYKH O IPOIEccax U ammapaTax.

14. Teopus ¢punpTpoBaHus ¢ 00pa30BaHUEM OCAIKA.

15. Kpucrannuzauus u pactBopenue. OCHOBHBIE CBEICHUS.

16. Luxnonsl. [IpuHIM KeHCTBHS.

17. A6copOrus. MaTepuanbHbIi OalaHc aOCOpOIIUH.

18. Marepwuansl sl H3TOTOBJICHUS ammmapaToB. MeTasuibl.

19. OcaxneHue B TpaBUTAIMOHHOM T0JIE (OTCTaUBaHHE).

20. TyHHENbHBIE CYIIHIIKH.

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

. OCHOBHBIE TpaBUJIa MOJEIIUPOBAHMSL.

. Kunetnka hepMeHTaIIMOHHBIX TTPOIIECCOB.

. LlentpobexxHoe ¢punbTpoBanue. Ero Mexanusm.

. Kitaccudukanms MaccooOMEHHBIX MPOIIECCOB MO CITOCO0yY B3auMoAeUcTBUs (a3.
. CnoxHas neperoska (pektuduxanus). MHOrokyOOBBI€ anmaparsl.

. Paznenenne no popme vacruir.

. Knnaccudukanus annapatoB 1js GUIBTPOBAHHUS.

. [Ipouiecc neperonku. [Ipocras neperoxka.

. 3aKOHOMEepHOCTH (UIBTPOBaHUS 0€3 00pa30BaHMs OCaIKa.

0. MaccooOMeHHBIE TPOTIECCHI.

1. 'mapaBnnyeckue Mpouecchl A OTAETICHUS KHUIKOCTH.

12. Cymka. CriocoOsI 00e3BokuBanus. O0Mmas XxapakTepUCTHKA.

13. Kpucrannu3zamnus u pactBoperre. CyInHOCTb POLECCOB.

14. YcnoBust KpUCTAIUTA3AIMHN H PACTBOPEHUSI.

15. IlepememnBanue. JlonactHbie, MpoOIEIIEPHbIE U TYPOMHHBIE MEILIANIKH.
16. Term100OMEeHHUKH ¢ pyOamkaMu, KOXKYXOTpyOHBIE.

17. Cnioco6s! kpuctamumzannu. OCHOBHbIE MOHATHS TEOPUU KPUCTAITU3ALMH.
18. Coneprxanme kypca "[Iporiecchl u anmaparhl MAIIEBBIX TPOU3BOJICTB".
19. 3navenue npouecca Cymku. Buabl BIaXHBIX MaTepHasoB.

20. OcHOBHBIE TEOPUHU PACTBOPEHUS.

P RPOO~NOOOTE, WDN B
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Paszoen 5. Mexanuueckue npoyeccoi. (ITK-3, TIK-5).

1. Ipo6nenne. Knaccudukarus cnoco6oB ApoOIeHHs.
2. OTCTOMHUKH HETIPEPHIBHOTO ICHCTBHSL.

3. Kouneuncamus. O0mue cBeneHus.

4. CoprupoBanue. [IpocenBanue, cura.

5. @uibtpoBanue. Tunbsl GUIBTPOBAIBHBIX MTPOLECCOB.
6. Ancopbuus. OCHOBHbBIE CBEICHHUS.

7. TpeboBanusl, IpeIbABISEMBIC K allllapaTaM Mo TEXHUKE O€30MaCHOCTH. DPrOHOMHUKA.
8. Merobl pa3zieneHns HEOAHOPOIHBIX CHCTEM.

9. Kimaccudukanus Cymmioxk.

10. TpeboBanus1, MpeabSBISEMBIC K allliapaTam.

11. DkcruryaTanmoHHBIE TPEOOBAHUSI.

12. Knaccugukanusi HEOTHOPOIHBIX CUCTEM.

13. MeTo/ib1 BeITApUBAHMS.

14. OrcTOMHMKYN NEPUOINYECKOT0, TOJYHENPEPHIBHOTO AEUCTBHUS.
15. JleHTOYHBIE CYIIHMIIKH.

6.3 IlIxka1a oLleHOYHBIX CPEACTB

YPpOBHU OCBOEHUS
KOMIIETEHIUM

Kpurepuu ouenupanus

OrneHoYHBIE CpeICTBA
(x011.0aI0B)

[IponBuHYTHIM
(75-100 6ammoB)
«3a4TEHO»

BeinonHenune moaHoro oobema paboThl; NPaBUIIBHBIE U
YETKUE OTBETHI Ha BOIMPOCHI 3a4eTa; CocoOHOCTE (hop-
MHUPOBATh COOCTBEHHOE MHEHHE 110 aKTYaJIbHBIM BOTIPO-
cam;

- IOJIHOE 3HaHME Y4eOHOro MaTepuala U3 pa3HbIX pasze-
JIOB AMCLUILINHEI,

- 3HAaHHWE aCCOPTHMEHTA ¥ TIOTPEOHUTEIILCKUX CBONCTB TO-
BapoB, PaKTOpbl, HOPMHUPYIOLINE U COXPAHSIOIINE X Ka-
YECTBO;

- 3HaHHWE MEeXaHN3Ma IPUBJIEUYEHUS OTPEOUTENs B Mara-
3MH B 00palleHus ero BHUMaHe Ha KOHKPETHBII ToBap;
- 3HaHHUE MIPAaBUJ YBEJIMUYECHUS BpEMEHU NpeObIBaHUs TO-
KynaTesisi B TOPTOBOM 3aJie M KOJIMYECTBO COBEPILIAEMBIX
UM TIOKYTIOK;

- 3HaHHE METOJIOB YIPABJICHUs IMOBEIEHHEM MTOTpeOuTe-
JIei, MHUIUUPYSI MX HA COBEPILEHHUE ONaronpusTHBIX 15
PO3HUYHOTI'O TOPTOBOTO NPEAIPUATUS IEUCTBUIA;

- BJIaJIEHHE METOAAaMHU KOHTPOJIS 3a COOJIIOICHUEM Tpe-
0OBaHMI K YIAaKOBKE M MapKHPOBKE, IPABMII U CPOKOB
XpaHEHUs, TPAHCIIOPTUPOBAHKS M pEATN3alii TOBAPOB,
MPaBWJI MX BBIKJIAIKH B MECTaX MPOJaKH COTIIACHO CTaH-
JapTaM MepYaHIai3uHIa, IPUHATHIM Ha OPEANPHUITUI

TecroBble 3anaHus
(31-40 6amnoB)
Pedepar (9-10 6amion)
Bomnpocs! k 3auery
(38-50 Gamion)

ba3zoBriit
(50-74 6amna) —
«3aYTEHO)

Bemmonnenne oobema pabor Ha 75-80%; ymeHue nath
MPaBWJIBHBINA, HO HE BCEr/ia MOJIHBIA OTBET Ha JOIOJIHU-
TeJIbHBIE BOIPOCHI 3a4€Ta; HEKOTOPBIE TPYAHOCTH B Op-
MHUPOBAHUU COOCTBEHHBIX BBIBOJIOB 110 AKTyaJbHBIM BO-
mpocam;

- 3HaHKMEe y4eOHOro MaTepualla U3 pa3HbIX pasesioB JAuc-
LUIUINHEI,

- 3HaHWE aCCOPTUMEHTA U ITOTPEOUTEITHCKUX CBOWCTB TO-
BapoB, PaKToOpkl, GOPMUPYIOIIHIE H COXPAHSIOIINE UX Ka-
4eCTBO;

- 3HAaHHE MEXaHU3Ma PUBJICYCHHUS TOTPEOUTENS B Mara-
3MH U 00pallleHus ero BHUMaHNe Ha KOHKPETHbII ToBap;

TecToBble 3a1aHuA
(21-30 6ayutoB)
Pedepar (7-8 Ganos)
Bomnpocs! k 3auery
(25-37 6aynoB)
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- 3HaHHE TIPABIII YBEIUICHUS BPEMEHH MPEOBIBAHUS T10-
KymnaTeJisi B TOPTOBOM 3aJie M KOJTMYECTBO COBEPIIAEMBIX
UM TOKYTIOK;

- 3HAHWE METOJIOB YIPABJICHUS IMOBEACHUEM MOTPeOUTE-
Tiell, THUIAUPYS WX Ha COBEPIIeHNE OJaronmpusTHBIX IS
PO3HUYHOT'O TOPTOBOTO MPEANPUATHS TCUCTBUM;

- BIIQJICHHE METOJIaMU KOHTPOJIS 332 COOJIFOICHUEM Tpe-
0OBaHMI K YIAKOBKE M MapKHUPOBKE, MPABWJI M CPOKOB
XpaHEHUs], TPAHCIIOPTUPOBAHKS U PEAIN3allii TOBApPOB,
MPaBUJI UX BBIKJIAJIKK B MECTaX MPOJIaXKHU COTJIACHO CTaH-
JlapTam MepuaHAai3uHra, IPUHATHIM Ha NPEANPUITHN

[Toporossrii
(35-49 6amoB)
«3aYTEHO»

Brimonuenne oovema padotsr Ha 50-60%; 10 OCHOBHBIM
BOIIPOCAM OTBET IIPABUIIbHBIN, HO HETIOJIHBIN; IPOOIEMbI
B ()OPMYJIUPOBaHUU COOCTBEHHOTO MHEHHUS

- 3HAaHHE aCCOPTHMEHTA 1 IOTPEOUTEIILCKUX CBOHCTB TO-
BapoB, (paKTopsl, HOPMUPYIOIINE U COXPAHSIOIINE UX Ka-
YeCTBO;

- 3HAaHUC MCXaHW3Ma IMPUBJICUCHUA HOTpC6I/ITCJ'I$1 B Mara-
3HMH ¥ 00palleHnsl ero BHUMaHUE HAa KOHKPETHBIN TOBap;
- 3HaHHUE MIPAaBUJ YBEJIIMUEHHUS BpEMEHU NpeObIBaHUs TIO-
KyIaTejsd B TOProBOM 3aJI€ U KOJIMYECTBO COBCPIIACMBbIX
UM TIOKYTIOK;

- 3HaHUE METOJIOB YIPAaBJICHU ITOBEIEHUEM MOTpeOuTe-
Heﬁ, MHUOWUPYA UX HAa COBCPIICHUEC 6J'IaFOl'IpI/I$1THI)IX JJIsL
PO3HUYHOT'O TOPTOBOTO IPEAIIPUATHS NEUCTBU;

- BJIaJIeHHE METOAAaMHU KOHTPOJIS 3a COOJIOAECHUEM Tpe-
0OBaHMI1 K YIAaKOBKE M MapKHPOBKE, MPAaBUII U CPOKOB
XpaHEeHUs, TPAHCIIOPTUPOBAHUSA U peaIn3allii TOBApOB,
MPaBUJI MX BBIKJIAJKH B MECTaX MMPOAAXKH COrJIACHO CTaH-
JapTaM MepYyaHIai3uHIa, IPUHATHIM Ha OPEANPHUITUI

TecToBble 3a1aHus
(11-20 6ammoB)
Pedepar (5-6 6anos)
Bomnpocs! k 3auety
(18-24 6amna)

Huzkuit
(momoporoBbIit)
(koMmmeTeHIus
He copMHUpOBaHa)
(menee 35 6annoB)
«HE 3aUTCHOY

Bemmonneno menee 50% oObema paboOTh; HEyMEHHE
c(hopMyJIMpPOBaTh MPABUIBHBIM M YETKHA OTBET IO BO-
MpocaMm 3a4deTa; HeyMeHre (OpMYITHpPOBATh COOCTBEHHOE
MHEHHE

- He3HaHWE y4eOHOro marepuana U3 pa3HbIX Pa3JelioB
JIACUUIUINHBL;

- HE3HAHUE aCCOPTUMEHTA U MOTPEOUTEITLCKAX CBOMCTB
TOBapOB, (HaKTOPHI, (GOPMHUPYIOIINE U COXPAHSIOIIUE HX
KauecTBO;

- He3HAHHME MEXaHW3Ma NIPUBJIEUYCHUS TOTPEOUTENS B Ma-
ra3uH U oOpaleHus: ero BHUMaHue Ha KOHKPETHBIN TO-
Bap;

- HEe3HaHHE NpaBUJ YBEJIUUYEHHUS BPEMEHU NPEOBIBAHUS
MOKYTIATENs B TOPrOBOM 3aJI€ U KOJIMYECTBO COBEpILIAC-
MBIX UM TOKYTIOK;

- HE3HaHHE METOJIOB YIPaBIICHHs [TOBEICHHEM TTOTpeOu-
TeJed, MHUIMKPYS MX Ha COBEpIIeHUE ONaronpusiTHBIX
JUISL PO3HUYHOTO TOPrOBOI'O IPEANPUATUS AEHCTBUN;

- HEBIIQJICHHE METOIaMU KOHTPOJIS 32 COOIII0/IEHUEM Tpe-
0OBaHMIi K YIaKOBKE M MapKHPOBKE, MIPABMII U CPOKOB
XpaHEHUs, TPAHCIIOPTUPOBAHKS U PEaIN3allii TOBApPOB,
MPaBWJI MX BBIKJIAIKH B MECTaX MPOJaKH COTIIACHO CTaH-
JlapTaM Mep4aHJIai3MHIa, IPUHATHIM Ha NPEANIPUSITHH

TecToBble 3a1aHusI
(0-10 6ammoB)
Pedepar (0-4 6ana)
Bompocs! k 3auety
(0-17 6amoB)
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Bce KoMMIIeKThI OIICHOYHBIX CPECTB (KOHTPOJIBHO-U3MEPHUTEIHHBIX MAaTEPHUATIOB), HEO0-
XOJIUMBIX JUISl OUEHKU 3HAHWM, YMEHH, HABBIKOB U (WJIM) OMBITA NEATEIbHOCTH, XapaKTePU3yIo-
[IFe 3Tanbl GOPMUPOBAHUS KOMIIETEHIIUI B IMPOIECCE OCBOSHUS TUCIUIUIMHBI (MOIYJSI) TIO-
JIpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEJCTB AUCHUIUIUHBI (MOZYIIS)».

7 YuyeOHO-MeTOoAMUYeCKOe U MH(OpPMAIITUOHHOE o0ecTiedeHue JUCHUILIUHBI (MO-
Ly isl)

7.1 YueOHas JquTepartypa:

1. baxun, 1. A. [Iporecchl u anmaparsl TUIIEBBIX IPOU3BOACTB: yueOHOe mocodue / . A.
bakun, B. H. UBanen. — Kemepono : KemI'Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6. —
Tekcr : onexktpoHHbli // Jlamp : osnekrpoHHO-OMOnmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/156113 (nata obparuenus: 16.07.2021). — Pexxum gocrtyma: ajst aB-
TOPH3. II0JIb30BATEIICH. .

2. Booimukoga, T.B. IIporiecchl 1 anmaparhl MUIIEBBIX MPOU3BOJICTB: Y4eOHOE mocodue. 2-
e u3x., ep. u gon. / T.B. Boomukosa, C.H. IllieikoB u np. — CII6.: JIans, 2016. — 204 c.

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

4. Kasenxuii I'./]., Bacunibes b.B. Ilponeccs! u anmnapaTsl NUIEBBIX TPOU3BOJCTB. Yueo-
HUK 1715 By30B. — M., Konoc, 1999. — 551c.

5. JIunatos H.H. IIpomneccs! u anmnaparsl NUIIEBBIX IPOU3BOJACTB. — M.: DkoHOMUKa, 1987.

6. Manaxos H.H., Ilnakcun FO.M., Jlapun B.A. IIpoueccsl u amnmnapaTsl UILIEBBIX TPOU3-
BOJACTB. YueOHuUK /i By30B. M31. kommueke Opnosckoro I'TY, 2001. — 650c.

7. Habues, @.I". [Ipomecchl u anmapaThl TUIIEBLIX MPOU3BOJACTB: YueOHoe mocodue D.I°.
Haobwues, P.H. Axmanees. — CII6.: Jlaus, 2016. — 208 c.

8. Beromxkuna, A.I'. Ilpoueccs! u anmapatsl 3auThl okpyxkatomeit cpeast / A.I'. Berom-
kuHa. — M.: Beicmag mkoia, 2008. — 639 c.

9. JlabopaTopHbIil TPAKTHKYM I10 TIPOLIECCaM U amlmnaparaM MUIIEeBBIX TPOu3BOACTB. [lof
pen. C.M. I'pebentoka. — Jlerkas u muiieBas IpOMBIIIICHHOCTh, 1981

10. IIpakTukym no aucruruinae «lIpoliecchl U anmapaThl TUIIEBBIX TPOU3BOJICTBY. — Mu-
yypuHck P® 2006r. — 49c.

11. Cubupsixos, I'.B. IIpoweccs! u annapaTsl MUIIEBOM TexHOIO0ruu: Y4yeGHOe mocodue /
I".B. Cubupskos, F0.A. Mapteinos. — CII6.: JIans, 2014. — 544 c.

12. Kpatkuii kypc (T€3uchl) JEKIUNA, MaTepHallbl A7 CAMOCTOATEIbHOM pabOThI CTY/ICH-
toB (CPC), maTtepuaiibl 111 KOHTPOJIS 3HAaHUHM CTYAEHTOB (B T.4. TeCThl Juist DBM).

7.2 MeTonnyeckne yKa3aHus M0 OCBOEHHIO JUCHHUILIMHBI (MOTYJIs1)

1. BepxoBbix E.A. Metoanueckre yka3aHus 10 BBIITOJIHEHUIO CAMOCTOSITETLHOM pabOThI
no gucuuiuimHe «lIporecchl U anmnapaTsl MUILEBBIX ITPOU3BOJCTBY, HANPABICHUE MOATOTOBKH
38.03.07 ToBapoBenenue. — MuuypuHck, 2026.

7.3 Uudopmanmonnbie U HUPPOBbIE TEXHOJIOTHH (MPOrpaMMHoe obecrie-
YyeHue, COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaHHBIX 1 HH(POPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBI)

VYyeOHas qucuumiinHa (MOAYb) MpeaycMaTpuBaeT 0CBOeHNE HH(OPMAIIMOHHBIX U U PO-
BBIX TE€XHOJIOTHI. Peanu3amus Hu@poBbIX TEXHOJIOTHH B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIBJIS-
€TCsl OJTHOU M3 BAXHEHINX I1eJIel 00pa3oBaHus, JArOIIEH BOZMOXHOCTh Pa3BUBATh KOHKYPEHTO-
CHOCOOHBIE KaueCTBa 00YJAOLINXCS KaK OyAYyIINX BHICOKOKBATH(PUIMPOBAHHBIX CHEIIUATHCTOB.
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[{udpoBbie TEXHOIOTUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB AP (EKTUBHOTO PELICHHUS 3a-
Ja4 mpogecCHOHATTBHOT0, COIIHAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHHEM Pa3INIHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHE IU(PPOBHIX TEXHOJIOTHN B paMKax JaHHON
JMCLUITUIHHBL (MOTYJIs1) OPUEHTUPOBAHO HA CIIOCOOHOCTH 0€30MacHO U HaUIeXkAIMM 00pa3oM Ho-
JTy4aTh JAOCTYI, yIPaBIsATh, HHTETPHPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO37aBaTh HHPOpMa-
MO C TOMOIIBIO ITU(PPOBBIX YCTPONUCTB U CETEBBIX TeXHOJIOrHH. PopMupoBanue HUPPOBOH KOM-
NETEHTHOCTH TpenojaraeT padboTy ¢ JaHHBIMH, BJIQJICHUE MHCTPYMEHTAMH JUII KOMMYHHKAIIHH.

7.3.1 D1eKTPOHHO-0MOINOTEYHbIEe CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIyT OT
01.09.2025 Ne 6/1 (CeteBast aneKTpoHHAsE OMOIMOTEKA).

2. baza naHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @I'BHY IHHCXb (morosop
110 00ECTIEYCHHIO IOCTYTIA K dJIEKTPOHHBIM HHpopMannoHHbIM pecypcam @T'BHY THCXB uepes
tepmuHan ynanennoro aoctyna (TY ®I'BHY IITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrponHoe u3natenbcrso FOPAWTY (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT 10 IPeIOCTaBICHUIO JOCTyma K oOpazoBarensHoil miathopme OO0 «INeKTpOHHOE HU3/a-
teabcTBo FOPAWT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMONMMoTeuHast cucrema «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeneHui oT 26.03.2020 Ne 14/20/25).

5. baza gannsix HOB «HanuonansHas snexkrponnas oubnauoreka» (https://rusneb.ru/)
(moroBop o noakioueHun kK HOb u npegocrasnenun nocryna k oorekram HOb ot 02.09.2024
Ne 101/HDB/4712-n).

6. JIoroBOop 0 COTPYAHUYECTBE MO OKA3AHUIO OMOIMOTEYHO-UH(POPMAIIMOHHBIX U COLIUO-
KYJBTYPHBIX YCIIYT MOJIB30BATEIISIM YHUBEPCUTETA U3 YUCIIA MHBAIUIOB 110 3pEHUIO, CIIa00BU IS~
IIMX, HHBAJTUIOB JPYTUX KATETOPUH ¢ OTPaHHYEHHBIM JOCTYIIOM K HH()OPMAIIHH, JIUII, HMCIOIIIHX
TpyaHocTu ¢ yreHueM 1uockonedatHoro Tekcra TOI'BYK «TamOoBckast o6mactHas yHUBEpCallb-
Has Hay4Has oubnuoteka uMm. A.C. Ilymkuna» ®Ounuan «CrnenuanbHas OubiIroTeKa s CIenbIX
um. H.A. Octposckoroy (https://www.tambovlib.ru) (morosop o corpyauudectse ot 10.10.2024
Ne 0001).

7.3.2. UndopManuoHHbIe CIPABOYHBIE CHCTEMbI

1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aJanTaiud U
COIPOBOKIEHUS K3eMIuIApoB cucteM KoncynpTrant [Tmoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnexTpoHHbIN nepuoauueckuii cpaBouyHuk «Cucrema 'APAHT) (norosop Ha ycinyru

1o cornpoBokaeHuio oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpeMeHHbIe MPO(deccHOHATbHBIE 0a3bl TaHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpamMMebl «Pocmetony (moroBop ot 06.11.2025 Ne 505/2025)

2. ba3za nannbix Hayunoii snextponnoit 6ubimorexkn eLIBRARY.RU — poccuiickuii un-
(bopMaMOHHO-aHATMTUYECKUH ITOPTaJl B 00JIaCTH HAYKH, TEXHOJIOTUH, MEIULIUHBI K 00pa30BaHUS
- https://elibrary.ru/

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

4. OrtkpeiTele JaHHble @exepanbHOW CaykKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.3.4. JInueH3noHHOE U CBOOOIHO paCPOCTPaHsieMoe NPOrpaMMHoe odec-
nevyeHne, B TOM YHCJIe 0Te4eCTBEHHOT0 MPON3BOACTBA

Ne HaumenoBanue PazpaboTunx HocrynHocts Ccoinka Ha Enunsiit | PexBu3uTH oATBEp-
IO (mpaBoobna- | (JIUIICH3MOHHOE, | PEECTp POCCHUCKUX JKIAIOLLETr0 JTIOKY-
JTaTeIb) cBoOOIHO pac- | mporpamm st O9BM MeHTa (TIpH HaJIH-
npoctpansgemoe) | u b/l (mpu HamIaMM) YUH)
1 Microsoft Windows, Microsoft JluieH3noOHHOE - JluneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JIEUCTBUSA:
0eccpodHo
2 AwnrtusupycHoe nipo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyOnuieH3HOHHbIH
rpaMMmHOE obecrede- pust Kacrmep- ov.ru/reestr/366574/? norosop ¢ 000
uue Kaspersky CKOT0» sphrase_id=415165 «Codrekcy ot
Endpoint Security mis (Poccus) 17.12.2025 Ne 6/H,
OusHeca CPOK JCHCTBHUS: €
18.12.2025 mo
17.12.2026
3 | MoitO¢uc Craumapt- | OOO «Hoseie | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBII - o0JlauHbIe TeX- ov.ru/reestr/301631/? «PyOukon»
OducHsbrit naker Hosorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpPOK JieiCcTBHs: Oec-
CPOYHO
4 OducHbIit makeT AO «P7» Jluuensuonnoe | https://reestr.digital.g KouTtpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrexc»
(meckTormHasi BepCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
5 OrnepaioHHas Cu- 00O "Bazaner | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
6 [MporpammHuas cu- AO «Anrtumna- | Jluuensuonnoe | https://reestr.digital.g | JInuensuonHslit n0-
creMma Juist oOHapyxke- | ruat (Poccust) ov.ru/reestr/303350/? rosop ¢ AO «AH-
HUSL TEKCTOBBIX 3aUM- sphrase_id=2698186 THUILIaruaT OT
CTBOBaHUH B y4eOHBIX 16.05.2025 Ne
W HAay4YHBIX paboTax 10567, cpok neit-
«AnTtnmnaruat BY3» ctBust: ¢ 16.06.2025
(https://docs.antiplagi no 15.06.2026
aus.ru)
7 Acrobat Reader Adobe Systems | CsoGomHo pac- - -
- IPOCMOTP TOKyMEH- NPOCTpaHsIEeMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBoboaHO pac- - -

- IPOCMOTP JI0KYMEH-
tos PDF, DjVU

Corporation

OPOCTPaHIEMOe
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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. Pecypchbl uH(pOpMaIIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTn « AHTEP-

HET»
1. CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/

7.3.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTeJILHOM IPO-

mecce
LMS-miardpopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanpnas nocka SBoard https://sboard.online
Oo6maunsie cepBuchl: Aunexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc.®opmel, MyQuiz
Cepsucel Bugeocssizu: Suaekc. Texemoct, Webinar.ru
CepBuc coBMecTHOW paboThl Haj TMpoekTamu s Hebompmux rpynn  Trello
http://www.trello.com

NogakowhE

8 MarepuajibHO-TeXHHUYECKOE O0ecreYeHue M CIUIIUHbI (MOLYJIA)

1. YueOHas ayauropus Uil IPOBEACHUS 3aHATHI JIGKIIMOHHOTO TUTA (T. MUIypUHCK, YII.
I'epacumoBa, qom Nel30, 5/26)

1. Komonku Micro (uuB. Ne 2101041811);

2. YHuBepcanbHOe noTojaouHoe kperuienne (MHB. Ne 2101041814);

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

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

5. Komnerorep Celeron E3300 OEM MonuTop 18,5" LG W 1943.

HaGopb! 1eMOHCTpaliMoHHOTO 000PYAOBaHUS U y4eOHO-HATTIAHBIX TOCOOUH.

KommnbroTepHass TexHUKa MOJAKIOYeHA K ceTu «MHTepHeT» M obecredeHa JI0CTYIIOM B
OUNOC ynusepcurera.

2. YyeOHas ayIuTOpHs /15 IPOBEJCHUS 3aHATUI cCeMUHApCKOro Tuna (r. MudypuHck, yii.
['epacumoBa, qom Nel30A, 5/14)

1. HIka¢sr 1abopatopusie MeTasuinyeckue (MHB. Ne 1101041124, 1101041125);

2. llIxag nabopaTtopusiii (MHB. Ne1101040683);

3. LHentpudyra MIIB-340(unB. Ne 1101040645);

4. Hentpudpyra MPW-310 (unB. Ne 1101040644);

5. ®orornexTpuueckuii konopumerp (uHB. Ne 1101041214);

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

7. Tutpatop (uHB. Ne 1101040688);

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

9. bans necouno-macnsHas (uHB. Ne 1101040628);

10. bans co BerpsixuBareneM (mHB. Ne 1101040629);

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

12. Becor 50 T (maB. Ne1101041155);

13. Becs1 6bicTponeiicTytonue (MaB. Ne 1101040747);

14. T'omorenuzarop MIIB-302 (unaB. Ne 1101040619);

15. T'omorenuszatop (unB. Ne 41013400014);

16. lekcutometp (uHB. Ne 1101041224);

17. Memanka nadopatopHast MJI- 4 (unB. Ne 1101040633);

18. Memranka marautHas (uaB. Ne 1101040703);

19. Memainka marautHass MM-6 (uuB. Ne 1101040631);

20. Moiika ynprpazBykoBas YK-4 (uuB. Ne 1101040639);
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21. pH-metps! (nuB. Ne 1101040699, 1101040698);

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

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

24. Cton ans BecoB (uHB. Ne 1101041113);

25. Cromnbl st mpubopoB (mHB. Ne 1101041109, 1101041108, 1101041101);

26. Cton ans tutpoBanust (mHB. Ne 1101041185);

27. Cromel naboparopubie 1,75m (umB. No 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174);

28. Cron pabdounii (maB. Ne 1101040761);

29. Cymmika BakyyMHast (uHB. Ne 1101040667);

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

31. Tepmocrat 6mosorunueckuit bT-120 (maB. Ne 1101041145).

3. [Nomerenue st caMoOCTOATENILHOW paboThI (T. MuuypHHCK, yi. IHTepHaIMoHaNbHAas,
nom Ne 101, 1/115)
1. Komnsrorep Celeron E3500 (naB. No2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Komnerorep Celeron E3500 (uuB. No2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Kommerorep Celeron E3500 (uaB. Ne2101045279)
. Kommsrorep Celeron E3500 (uaB. Ne2101045280)
. Komnetorep Celeron E3500 (uuB. No2101045281)
8. Kommbrorep Celeron E3500 (uaB. Ne2101045274)
KommnbroTepHasi TeXHUKa MOJKIOYCHA K ceTu «MHTepHeT» U oOecrieueHa IOCTYIOM K
OUOC yHuBepcurera.

NN DR W
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Pabouas mporpamma aucuuruiHbl (Moaysst) «lIporeccsl U anmaparhl MUIIEBBIX MTPOU3BOJICTBY
COCTaBJICHa B COOTBETCTBHH C TPeOOBaHUAMHU (hellepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTellb-
HOTO CTaHJapTa BBICIIEr0 00pa30BaHUs - OakalaBpHaT MO HampaBieHuio noarotosku 38.03.07
ToBapoBezneHue, yrBep K ICHHOTO pHKa3oM MUHHCTEpCTBA HAYKH U BBICIIETro oOpa3oBanus Poc-
cuiickoil denepannn ot 12 aBrycra 2020 r. Ne985.

ABTOD: OIIEHT KadeaAphl MPOTYKTOB MUTAHUS, TOBAPOBEACHUS U TEXHOJIOTHH IEPEPabOTKH MPO-
JIYKIIMH KUBOTHOBOJICTBA, K.T.H. HoBukoBa .M.

Periensent: 3aBenyromuii kKaheapoil TEXHOJIOIHUYECKHUX MPOIECCOB U TeXHOC(EpHOI Ge30macHo-
ctH, k.1.H. [Ilepbakos C.I1O.

[Tporpamma nepepaboTaHa U JOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl TEXHOJIOTHH MPOAYKTOB TUTAHUS U TOBAPOBE-
nenus, mpotokoa Ne 10 ot 13 anpens 2022 1.

[TporpamMma paccMoTpeHa Ha 3aceJaHUHN y4eOHO-METOIUYECKOW KOMUCCHUHU TII0I00BOITHOTO HH-
ctutyta uM. M. B. Muuypuna Muuypunckoro I'AY, npotokon Ne 8 ot 18 anpens 2022 r.
[Tporpamma yTBepkaeHa Perennem YueOHO-METOMYECKOTO COBETa YHUBEPCUTETA, MPOTOKOI No
8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa u JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl IPOAYKTOB MUTaHUs, TOBAPOBEICHUS U TEXHO-
JIOTHH TIepepadOTKU MPOAYKIIMH KHUBOTHOBOACTBA, MpoTokoa Ne 10 ot 13 anpens 2023 r.
[Tporpamma paccMOTpeHa Ha 3acelaHuy y4eOHO-MEeTOMUECKOW KOMUCCUU HHCTUTYTA (DyHIaMeH-
TAJIBHBIX U MPUKIATHBIX arpoOunorexnonoruit um. M.B. Muuypuna, npotokon Ne 11 ot 19 urons
2023r.

[Tporpamma yTBepkaeHa PenienneM YueOHO-METOIMUECKOTO COBETA YHUBEPCUTETA, MPOTOKO No
10 ot 22 utons 2023 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl TPOTYKTOB MTUTAHHUS, TOBAPOBEICHUS U TEXHO-
JIOTMM NIepepabOTKU MPOAYKIMH KHUBOTHOBOACTBA, MpoTokoa Ne 10 ot 13 mas 2024 .
[Iporpamma paccMOTpeHa Ha 3acelaHuU Y4eOHO-METOANIECKON KOMUCCUM HHCTUTYTA (PyH1aMeH-
TaJIbHBIX U NPUKJIAAHBIX arpoOuorexHonoruit um. M.B. Muuypuna, npotokos Ne 10 ot 20 mas
2024r.

[Tporpamma yrBeprkieHa PemenreM Y 4e6GHO-METOAMYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI No
09 ot 23 mas 2024 t.

[Iporpamma nepepaboTaHa U JIOTOTHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl MPOAYKTOB MUTAHUS, TOBAPOBEIEHUS U TEXHO-
JIOTHH TIepepadOTKU MPOITYKIIMH KHUBOTHOBOICTBA, MPoToKod Ne 08 ot 8 ampenst 2025 T.
[Tporpamma paccMOTpeHa Ha 3acelaHu y4eOHO-METOANYECKOW KOMUCCUN HHCTUTYTA (DyHIaMEH-
TaJbHBIX U MPUKIATHBIX arpoounoTexnoioruit uMm. M.B. Muaypuna, mpotokon Ne 8 ot 21 anpens
2025r.

[Tporpamma yTBeprkaeHa Pemenrem Y 4e0HO-METOAMYECKOTO COBETa YHUBEPCHTETA, IPOTOKOI No
08 ot 23 anpens 2025r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl TPOIyKTOB MUTaHUs, TOBAPOBEIECHUS U TEXHO-
JIOTMM NIepepabOTKU MPOTYKIIMH KUBOTHOBOACTBA, MPoTOKOT Ne 9 ot 14 ampens mas 2026 r.
[TporpammMa paccMOTpeHa Ha 3acelaHu y4eOHO-MEeTOAMYECKOH KOMUCCUH HHCTUTYTA (DyHIaMeH-
TAJIBHBIX ¥ MPHUKIAIHBIX arpooroTexnonoruii um. M.B. Muuypuna, npotokoin Ne 8 ot 20 anpens
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2026 .
[Tporpamma yTBepkaeHa PemenneM YueOHO-METOINYECKOTO COBETa YHUBEPCUTETA, IPOTOKOJT No
7 ot 22 anpens 2026 r.

OpuruHan JOKyMEeHTa XpaHUTCS Ha Kadeape MPOAyKTOB MUTaHUS, TOBAPOBEICHUS H TEXHOIOTHH
nepepadoTKU MPOAYKIMH KHUBOTHOBOACTBA
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