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Metoanyeckre MaTepHalibl Uil 00yYaroIUuXCs 0 OCBOSHHUIO TUCIMILIMHBI (MOIYIIIO)
[Iporiecchl 1 anmaparhl MUIIEBBIX TPOU3BOACTB, TEIUIO- M XJIAJOTEXHUKA PACCMOTPEHBI U
onobpens! Ha 3acemanuu kadenpst TTII 05 mapta 2024r., mpoTokon Ne 8.




O01ue MoJI0KeHus

Lenp mMeToanyeckux MaTepuajioB MO OCBOCHUIO TUCIUIUIMHBI (MOAYNS) - 00ECIeYuTh
oOyyarolemMycsi ONTUMAJIbHYI0 OpPraHM3alMI0 Ipollecca M3yYeHUs AUCLUIUIMHBL (MOIyJis), a
TaK)Ke BBIMOJIHEHUS Pa3INUHbIX (POPM CaMOCTOSITENbHOI paboOTHI.

OcBoeHue AUCIMIUIMHBI (MOYJIS) OCYIIECTBISIETCS Ha ayAUTOPHBIX 3aHATUSX U B Ipoliecce
CaMOCTOATENbHOM PaboThI 00ydaromuxcsi. OCHOBHBIMU BUJIAMU ayAUTOPHOM pabOTHI 10 TUCIUTIINHE
(MOJYJTIO) SIBIISIFOTCS 3aHATHS JICKIIMOHHOTO M CEMUHAPCKOTro Tma. KoHKpeTHbIe GOpMBI ay TMTOPHOH
paboThl 00yYaIOIIUXCsl TPEACTABICHBI B Y4€OHOM IJIaHe 00pa30BaTeIbHON MIPOrpaMMBbl U B pabodmX
nporpaMmmax JUCIHILIUH (MOIYJIEH).

W3ydeHne pekoMeHayeTCsl HayaTh C O3HAKOMJICHHsS C pabodel MporpamMMoi TUCITUTUTAHBI
(Momyis), ee CTPYKTYpOH H coliepKaHneM, (POHIOM OLIEHOYHBIX CPEICTB.

PaGoras ¢ paboueit mporpammoii, HE0OOX0UMO 0OpaTUTh BHUMAHKE HA CIIEAYIOIIee:

- HEKOTOpBIE pa3esibl U TEMbI JUCIHUIUIMHBI HE pPa30UpaIOTCs Ha JEKLHUAX, & BBIHOCSATCS
Ha CaMOCTOATENIbHOE M3Y4YEHHE MO PEKOMEHIYEeMOMY IEPEUYHI0 OCHOBHOM U JIONOJIHUTEIbHON
JTUTEPATYPhI U yICOHO-METOUICCKIM pa3paboTKaM;

- YCBOGHHE TEOPETHUYECKUX IOJOKEHHUH, METOIUK, PacYeTHHIX (OPMYJ, BXOJISIIMX B
CaMOCTOSITENIbHO U3Y4YaeMbI€ TEMbI IUCLHUIUIMHBI, HEOOXOJUMO CAMOCTOATEIBLHO KOHTPOJIMPOBATh
C IOMOILBIO BOIPOCOB ISl CAMOKOHTPOJIS,;

- COJIep’)KaHHUE TEM, BBIHECEHHBIX HA CAMOCTOSATEIbHOE H3Yy4YEHHE, B 0053aTeIbHOM
MOPSIIKE BXOJIUT COCTABHOM YaCThIO B TEMbI TEKYIIETO KOHTPOJISL U MPOMEXKYTOUYHOM aTTeCTALNH.

Kaxngas pabowas mporpamMma 1O  JUCHHIUIMHE (MOAYJIIO)  COMPOBOXKIAIOTCS
METOAMYECKUMHU MaTEepHAIAMHU 110 €€ OCBOCHHUIO.

OtnenbHble y4eOHO-METOIMYECKHE Pa3paboTKU MO AMCLUUIUIMHE (MOJIYJI0): y4yeOHbIe
OCOOMS MJIM KOHCIIEKTHI JIEKIUI, METOANYECKHE PEKOMEHIallNH 110 BBIMOJIHEHUIO JIa0OpaTOPHBIX
paboT U pelieHuto 3a1a4 U T.11. pazMeniensl B OUOC MAY.

OOyyaromumMcs peKOMEHIyeTCsl MoNyYuTh B 0nbOanoreke MAY yuebHylo auTeparypy,
HE00X0IMMYI0 JUIs paboThl HAa BCEX BUAX ayIUTOPHBIX 3aHATHUI, a TAKXKE JJIS CAMOCTOSTEIbHON
pabOoTHI 110 U3YUEHUIO JUCIUILTUHBI (MOTYJIs).

Bunsl yueOHOIl pabOThI, CPOKM UX BBIIOJHEHHUS, 3aIUIAHUPOBAHHbBIE MO JUCLUIUIMHE
(MOmymI0), a TaKKe cUCTeMa OIICHUBAHUS PE3yJbTaTOB, 3aMKCHPOBAHBI B TEXHOJOTHYECKON
KapTe JUCIUILIMHBL (MOy s ) :

Tab6auua 1 - TexHomornyeckasi KapTa TeKylero KOHTPOJIsi ¥ NPOMeKYTOYHOM aTTecTAlUH

Mo JUCUMILIIMHE (MOXYJII0) (MpoMeXyTOYHAS ATTECTAUMS - IK3AMEH)
3aueTHOE
I'padux
Ne KoHTpoJbLHBIE TOYKH KOTHHECTBO NPOXO0:KAEeHHUA
) P 0aJI0B p
min | max

Tekymmii KOHTPOJIb

1 Iocemenne gexnmii (18 nexnmn)

|

26

| 36

|

[To pacniucanuo

Het nocemennii — 0 6ayios, (4 nexiun) 25 % - 8 6amios; (9 nexiun) 50% - 18 6amnos; (13
nekiui) 75% - 26 6amios; (18 mekmmit) 100 % - 36 6ayioB

2 | BoInmoJiHeHHE W 3aIMTA MPAKTHYECKUX PadoT
(15 mpakr.)

34

44

ITo pacniucanuro

Brimonnenue oanoit 1P B cpok — 1,6, He B cpok — 1,2 Gana.

Y Buibpamv eapuanm Tabruyer 1 6 sasucumocmu om Qopmbl NPOMENCYMOUHO ammecmayuy no OUCYURTUHE

(mooynro)




2 BoinosiHeHue u 3amuTa J1a00paTOPHBIX padoT 34 44 [lo pacnucanuto
(11mpakr.)
Brmonnaenue ognoii JIP B cpok — 1,6, e B cpok — 1,2 Gasna.

2 BrinosiHeHHe M 3aMTAa KOHTPOJIbHOM 34 44 I[To pacriucanuro

paodotsI (1 Kk/p)

BrinonHenune ogHo# K/p B cpok — 1,6, He B cpok — 1,2 Gana.

HNTOI'O 3a paboty B cemecTpe ‘ 60 ‘ 80 | ITo pacriucanuro
IIpomeskyTOUHAS aTTeCTALMS
JK3aMeH | 10 | 20 | Ceccus

Ouenka «5» - 20 6aju10B
Ouenka «4» - 15 6auios
Orenka «3» - 10 6aiuioB

WTOIOBBIE BAJLJILI IO JUCHUILUIMHE | 70 [ 100 |

HToroBasi oneHka onpezesseTcs 0 HTOrOBBIM OaljiaM 3a TUCIHUIUIMHY U CKIIabIBACTCA M3
0as10B, HAOpAaHHBIX B XO/I€ TEKYIIETr0 KOHTPOJIS (UTOTO 3a paboTy B CEMECTPE) U
IIPOMEXKYTOUHOM aTTecTaruu (IK3aMeH)

IIIkaja 6a/1710B 1J1s1 onpe/ieIeHUs HTOTOBOM OI€HKU:

91 - 100 GaJuIOB - OLIEHKA «5»

81-90 OamIoB - omeHKa «4»

70- 80 0ayUIOB - OLlEHKA «3»

69 1 MeHee OallIOB - OI[EHKA «2»

HToroBasi oneHKa IpOCTABISICTCS B 9K3aMCHAIIMOHHYO BEJIOMOCTh U 3a4ETHYIO KHHIKKY
oOyyaromerocs

Tab6auua 2 - TexHoornyeckasi KapTa TeKyIero KOHTPOJIsi U MPOMEeKYTOYHOM aTTecTAlMH
(mpomMekyTOYHASl aTTeCTALMSA - IK3aMeH) — 3a04Has (popMa o0yueHUs

3ayeTHoe
I'papux
Ne KoHTpoJbHbIE TOUKH KOMMHECTBO NMPOXO0KICHUHA
0aJI0B
min | max
Tekymmii KOHTPOJIb
1 IMocemenne gexnmii (3 JeKun) ’ 26 ‘ 36 ’ [To pacnucanuto
Her mocermennii — 0 6amnos, (4 nexiun) 25 % - 8 6ammos; (9 aekiun) 50% - 18 6amnos; (13
nexiuit) 75% - 26 6amnos; (18 nexmwmit) 100 % - 36 6amnos
2 BbinoJsiHeHHe M 3a1IUTAa NPAKTHYECKUX padoT 34 44 [To pacnucanuto
(3 mpakr.)
Bemosaenue oo I1P B cpok — 7,3, He B cpok — 5,6 Oayuia.
2 BbinoJsiHeHue u 3a1uTa J1a00paTOPHBIX padoT 34 44 [To pacnucanuto
(2mpakT.)
Brimonaenune ognoit JIP B cpok — 7,3, He B cpok — 5,6 Oaina.
2 BbinoJsiHeHHe M 321U Ta KOHTPOJIbHOM 34 44 [lo pacnucanuto
pa6orsi (1 k/p)

Brinosiaaenue oaHoi K/p B cpok — 7,3, He B CPOK — 5,6 Oasna.

HUTOI'O 3a paboTy B cemecTpe ‘ 60 | 80 | Mo pacrucannio




HpOMe)KyTO‘lHaﬂ aTTeCTalus

JK3aMeH \ 10 \ 20 | Ceccus

Ouenka «5» - 20 6a/uioB
Ouenka «4» - 15 6aju1oB
Orenka «3» - 10 6ayuioB

UTOIOBBIE BAJUIBI IO JUCIIMIVIMHE | 70 | 100 |

HToroBas omneHka omnpeaesseTcs 0 UTOTOBBIM OalljlaM 3a TUCIUIUIHHY U CKIIAJbIBACTCA W3
0ayuoB, HAOPAaHHBIX B XOI€ TEKYIIIETO KOHTPOJIS (MTOTO 3a paboTy B ceMecTpe) 1
MPOMEKYTOUHOM aTTecTaruu (IK3aMeH)

HIkana 6a1/10B 1J1s1 onIpe/ieIeHUs UTOTOBOW OLIEHKH:

91 - 100 6amIoB - OLIEHKA «5%

81-90 Gasu1oB - orteHKa «4»

70- 80 OamoB - oreHKa «3»

69 1 MeHee OaJUIoB - OLIEHKA «2»

HToroBas oneHKa nIpoCTaBISICTCS B 9K3aMCHAIIMOHHYO BEIOMOCTh U 3a4CTHYIO KHIKKY
oOyyaromerocs

Tabiuua 3 - Bemxomocth A8 (UKCHPOBAHUSI Pe3yJabTATOB TEKYILIEro KOHTPOJS
(mpoMe:KyTOYHAs aTTeCTANMS — IK3aMeH)
(3amoHsAeTCS MperoaaBaTesieM B MOCISAHUNA padoUHii IeHb MecsIa)

(017 (0 KoanuecTBo 0a/1/10B

IMocemen Boinosinenne | BbimosHenu | BoinmosHeHnu Hroro
ue MPAKTHYECKUX e e (60-80

JIEKIUi - pabor -15 JadopaToOpH | KOHTPOJIbHO 0aJ1J10B)
18 (34-44 bIX paboT - | i padoThI -

(26 -36 0aJ1JI0B) 11 15
0aJ1710B) (34-44 (34-44
0a/1J10B) 0a/1J10B)

OBIIME OPTAHU3AIIMOHHO-METOJANYECKHUE YKA3AHUSA

Meronnueckue ykazaHus JJIs CaMOCTOSATENBHOIO U3y4eHUs JUCHUIUIMHBI Ha ocHoBe PI'OC BO

10 HAIMpaBJIEHUIO TMOATOTOBKH/ CIEIHUATBHOCTH 19.03.03 «IIpoayKTEl OHUTAHUS >KUBOTHOI'O
OPOUCXOKICHUS,

(KO ¥ HaUMEHOBaHKE HATIPABIICHUS MOATOTOBKH /CIIEIIMATbHOCTH)

yrBepxkaeHHoro 12.03.2015 r., npuka3 Munobpuayku Ne 199,

nara, HoMmep npukasza MunoopHayku PO

yuebHoro miaana B coctase OINOIL, yrBepkaenHoro YuensiM coBeToM MAY - npotokon Ne 9 ot
25.03.2022 1.. mo HampaBieHHUIO ToAroToBKu/crienuanbHOCTH 19.03.03 «IIpoayKThl mUTaHUS
JKUBOTHOTO TPOUCXOXKACHUS», HampaBleHHOCTH (mpoduiio)/cnenuanu3anuu  «TexHonoruu
00pa0OTKH BOAHBIX OMOJIOTHYECKUX PECYPCOB HA cymax U OeperoBsix npeanpudatusx» 2022 roxa
Hayaja IMOArOTOBKH.

Heab0 AUCHMILUIMHBI SBIISCTCS MOATOTOBKA O0yYarOIIerocs B COOTBETCTBHHM C
KBAJTM(PHUKAIIMOHHON XapaKTepUCTUKONW OakanaBpa ¥ paboduM y4yeOHBIM IUIAHOM HaIpaBJICHUS
19.03.03 «IIpoayKThl OUTaHUS >KMBOTHOIO IMPOUCXOXKACHUS», YTO MPEIINOIAracT OCBOCHHUE
00y4aeMbIMH TEOPETUYECKUX 3HAHUH B 00JIACTH MPOIIECCOB M allIapaTOB MUIIEBHIX TPOU3BOJICTB,
TEMI0- U XJaJO0TCXHUKH.




3agaun aucuMnimMHbL:  «lIporecchl W anmaparbl NHIIEBBIX OPOU3BOJACTB, TEIJIO- U
XJIAJOTEXHHUKa» SBIAETCS (pOpMUpOBaHME KOMIETEHIINI B COOTBETCTBUH C KBATH(PUKALIMOHHOM
XapaKTEPUCTUKOW OakajgaBpa W Yy4YeOHBIM IIJIAHOM JiJIsl HampaBieHuss noarotoBku 19.03.03
«IIpoayKTBl TUTAaHUS >XUBOTHOTO TPOMCXOXKICHHs», Mpoduield moarotoBku «TexHomaoruu
00paboOTKH BOTHBIX OMOJIOTHYECKUX PECYPCOB Ha CydaX U OEPEroBbIX MPEANPUATUIXY.
3amaun:
Jatb oOyuaronmcs: Heo0X0uMble 3HaHUS 1aTh HE0OXOUMbIE 3HAHUSI I0 OCHOBAaM IPOILIECCOB
U allaparoB, MO3BOJISIONIME TPAMOTHO PELIaTh BOIPOCHI AKCILIyaTallMd, PEKOHCTPYKIUH U
pa3BUTUS NOPEINPUITHUS; MPOESKTUPOBAHUS U TPUMEHEHUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKOT0 000pyI0BaHHS B YCIOBUAX pabOThI MUIIEBBIX TPEAPUITHHA.
CopaepixaHue pa3aeioB IUCHUILIUHBI:

Mopnyas 1. IIpoueccsl u annapaTsl NMIEBbIX POU3BOJACTB.
Tema 1. Brenenue. Kinaccupukanmusi 1 XapakTepucTHKA MPOIECCOB NMUIIEBOH TEXHOJIOTHH.
OcHOBHbBIE TIOHATHUSL U ONPEJENICHUs. 3aKOHbI HAYKM O IpOLEccax M ammapaTax; OCHOBHBIE
MOJIO’KEHUS TEOPUH MOJ00US, UnCiIa MOA00Hs, KpUTEpUaIbHbIe ypaBHEHUS, TEOPEMBI TOJO0USI.
Tema 2. Mexann4ueckue npouecchol.
W3menpuenne. Duiznyeckue OCHOBBI H3MeJNbUeHHUS. BuIbl U crmocoObl H3METbYCHHUS.
Knaccugpukamuss  w3MmenpuutTensHoro  obopynoBanusi.  CoptupoBaHue. MammHbl Ui
pOCeuBaHusl, (PPaKIHUOHUPOBAHUA, COPTHpPOBaHUS. OCHOBBI TEOPUU OOPAOOTKH MHUIIEBBIX
npoaykToB naBieHueM. OOopynoBaHue sl OOpaOOTKM THINEBBIX MAacC JaBIICHHEM.
[lepememuBanue. Kputepuun »sddexTuBHOCTH Tmpolecca mnepememuBanus. KoHcTpykuuu
MeEIIaJoK. Y cTpolcTBa AJi IepeMelInBanus. Pacuer nepeMmennBaromux ycTponucTs.
Tema 3. 'mapoMexaHuvyecKue NMpouecchl.
Hacocsl n BenTtunstopel. Hacocel nuHamuyeckoro aeiictBusi. Hacocel o0beMHOro nencTBUS.
Br16op HacocoB u BeHTHIIATOPOB. Kitaccudukaiys HEOJHOPOAHBIX cucTeM. MeToibl pa3ieneHus
HEOJHOPOAHBIX cucteM. OcaxaeHue B TpaBUTAMOHHOM 1oje. KuHeTnka ocaxaeHus.
KoncTpykuuu otcroifHukoB. OcakleHue B Mojie LEeHTpoOeXHbIX cui. CyIHOCTh Mpolecca.
®axTop paznenenus. Llukiaonsl. Pacuer nukinonoB. LlenTpobexxnoe orcrauBanue. Llentpudyru.
Cenapatopsl. Ocak[ieHHe B IO0JIe 3JEKTPUYECKUX CHII. DIeKTpoduiabTp. B3BemieHHbIH cioi.
VYcnoBus noigydeHus: B3BEIIEHHOTO cios. [ MApoAMHAMUYECKUE XapaKTEpUCTHUKU B3BELIEHHOIO
cinosi. CKOpOCTh BUTaHMs 4YacTHULl. ANmaparbl € NCEBIOOXKM)KEHHBIM cioeM. DUIbTpOBaHHUE.
Teopust punbTpanun. OuabTpaIys ITPU MOCTOSHHOM JaBieHUH. OunbTpaius npu MOCTOSHHON
ckopoctu. LlenTpoOexnoe punbrpoBanue. KoHctpykuuu GuibTpoB U neHTpudyr. MemOpaHHbIe
npoiieccbl. MeMOpaHHbBIE armapaThl.
Tema 4. TenuioBbie npoueccbl. OcHOBHBIE NOHATUA. HarpeBanue u oxnaxnenue. Konnencanus
W KUTIeHWe. YPpaBHEHHs TEIJIOBOro Oamanca mporeccoB. TermmmooOMennnku. Knaccudukanus u
YCTPOHCTBO TEMJIOOOMEHHBIX ammapaToB. TpeOoBaHMs, NpPEAbABISEMBbIE K TEIIOOOMEHHBIM
annaparam. Onpenenenre MoBepxHocTH TeriooOMeHa. CriocoObl HHTEHCH(UKAIIMK TTPOLIECCOB
TerioooMeHa. Breinapuanue. TeopeTrnueckue 0OCHOBBI ITpoliecca BeIapuBaHus. MarepuaibHbIH
U TeI10Bo OanaHckl BeinapuBanus. Kiaccudukanuys u ycTpoicTBO BBITAPHBIX aIllapaToB.
Tema 5. MaccoodMenHble mpouecchl. Knaccudukanus maccooOMeHHBIX mporieccoB. OCHOBHBIE
3aKOHBI Maccorepenayu. PaBHoBecue Mexay ¢a3zamu. MomnekynspHas U KOHBEKTHBHAas
g dy3us. AnnapaTsl Ui TPOBEIEeHHs MacCOOOMEHHBIX mporeccoB. Kpucrammuzanus. Cymika.
MartepuanbHblii U TEerIOBOM OanaHChl KOHBEKTMBHOM cymiku. Kunernka cymku. [uHammuka
cyumku. Kpusble cymku u ckopoctu cymku. Kiaccudukanus u cxemsl cynmmiok. Komyenue u
BsuteHue. CopOumsi. OcHOBHBIE cBeieHU. AOcopOms 1 ancopOus. A1cOpOSHTHI U X CBOMCTBA.
AncopOrionHsle U abcopOunoHHble ycTaHOBKH. lleperonka u pextudukanus. Ilonstue o
nednermanuu. Pektudukanus. Amnmaparbl JUisi MPOBENEHUS MEPEroHKU U peKTU(UKAINU.
OkcrparupoBanue. Kiaccuduxanys u KOHCTPYKIIMH SKCTPAKTOPOB.

Moayasb 2. Tensio- u XJ1ag0TeXHUKA




Tema 1. OcHOBHBbIE IOHATHS U ONpeleIeHUs TEPMOAUHAMUKHU. TepMOAMHAMUYECKasl CUCTEMA
U OKpyXatomas cpeaa. OCHOBHBIE MapaMeTpbl cocTostHus. OOIiee ypaBHEHHE COCTOSHHSL.
Tepmoaunamuueckui mpouecc. P-V- nuarpamma. YpaBHEHHE COCTOSIHUS HI€albHBIX Ta30B.
I[TepBbIii 3akoH TepMoauHaMuKH. PaboTa u Temiora npouecca. BHyTpeHHSST SHEPTHsT CUCTEMBI.
OHTanbNus. DHTponuda. 1-S - auarpaMMa M €€ CBOHcCTBa. TermioeMKOCTh ra3oB. YpaBHEHHE
Maiiepa. ['a3oBbie cMecH. TemnoeMKOCTh CMECH Ta30B.

Tema 2. TepmoauHaMHuyecKue Tmpomecchl padouyux Teid. Kiaccudukanus mporeccos
M3MEHEHHUsI COCTOSIHMSI pabouero Tena. PacueTel KonMuecTBa TEIUIOTHI, paOOThI, BHYTPEHHEH
SHEPruM, DHTPOIUHU, DHTAIBIUU B OOpPATHUMBIX H30XOPHOM, HM300apHOM, H30TEPMUYECKOM U
aanabaTHOM, TIOJIUTPOITHOM IpoIieccax.

Tema 3. Bropoii 3akoH TepMoAMHAMHUKHU. TepMoanHamuyeckue nukibl. Tepmuueckuid KII1/]
U xonoawibHbld K03 duument. Ilpsmoit m oOpaTtHbiii nukiasl KapHo M uX CBOWCTBa.
O060011eHHbI pereHepaTuBHBIN UK. L{ukn TeroBoro Hacoca. KoMOWHHMPOBAaHHBIN ITUKII.
Peanbnubie ['a3pl u nmapsl. CBoiicTBa peanbHbIX razoB. da3oBble nepexo/pl BelecTB. BoasHoi
nap. [Ipoueccel mapooOpa3oBaHusi, KOHAECHCAIUU U Teperpesa mapa. P-v- u 7-S- auarpammbl
BOJSIHOTO mapa. PacyeTHble ypaBHEHHs. I-S -auarpamma. TaOiuilbl TEPMOIMHAMHYECCKUX
CBOMCTB BOJIbI M BOJASIHOTO Tapa. Brakubiii Bo3ayx. OCHOBHbBIC onpesenenus. i-d- quarpamMma.
OmnpeneneHyue napameTpoB COCTOSIHMSI BJIaKHOTO BO3/yXa B TEXHOJOTMYECKHX IpOLiEccax C
ucnosp3oBanueM i-0-quarpammel.  J[poccenupoBanue ra3oB U mapoB. Dddekr Jxoys-
Tomcona. IlapoTypOuHHBIE ycTaHOBKH, UK Penkuna. L{uKiael TOpITHEBBIX ABUTATENEH
BHYTPEHHETO CrOpaHusl.

Tema 4. OcHoBbBI Teopuu Tenmj1000MeHa. OCHOBHbIE IOHSTHS U olpeaeneHus. Buapl nepenoca
TEIUIOTHI: TETUIONPOBOIHOCTh, KOHBEKIIUS, n3yueHue. CrnoxHbIi TeriooOMeH. TemnepaTypHoe
none. ['pamuent Ttemmeparypbl. OCHOBHOW 3aKOH TeruIONpoBOoaHOCTH. Koaddunment
TeronpoBoAHocTU. JuddepeninanbHoe ypaBHEHHE TEMIONPOBOAHOCTH. TerIonpoBoIHOCTh U
Temionepenayda. TermmonpoBOAHOCT,  OJHOCIOMHOM WM MHOTOCJIOMHOW  IUIOCKOM U
UWIMHAPUYECKON CcTeHke. Teronepenaya B OJHOCIOMHOM M MHOTOCIOMHOM IUIOCKOW H
IUIUHApUYECKor cTeHke. TermtoBas uzomnsius. Beioop Termnon3onsairnonHoro marepuana. Pacaer
u noabop uzonsuu. KouBekTuBHbIN TeriooOMeH. 3akoH HeioToHa-PuxMana. Bunbl aBuxenus
TerIoHocHuTeNs. [lorpaHudYHBIN CIIOM: TEIUIOBOM M THApOAMHAMH4YecKui. KpurepuanbHble
ypaBHeHMs. TennooOMeH Npu BhIHYKIACHHOM JIBI)KEHUH TEIUIOHOCUTENS B TpyOax. TerooomMeH
IpU CBOOOJHOM JBM)KEHUHU TEIJIOHOCUTENsA. TernnooOMeH u3imydeHueM. 23aKOHbI TEIUIOBOTO
U3IIy4YEeHHUS.

Tema S. Oxuaaxgenue. DuznUecKWe MNPUHIUIIBI TOJIYYECHHS HUZKHX TEMIEpaTyp.
X0JI0A0ITPON3BOIUTENILHOCTD. X0JIOAWIBHBIE ar€HThI M XJIaJOHOCUTENN. [[oHATHE XOIOANIBHOM
MaIIMHbI. XO0JOAWIbHBIE IIUKIIbI OJHOCTYIIEHUATOro cxxaThsl. Bo3ayniHas xonoauiapHas MaluHa.
[TapoBasi KOMIpecCHOHHAs XOJIOAWIbHAS MalllMHA C PACIIUPUTEIBHBIM LHUIUHIPOM WIH
JpoccenbHBIM BeHTHIIEM. M300paxenue mukiia padoTel [IKXM B nuarpammax IgP-i u 7-s. Pacuer
nukia [TIKXM. XonoauibHble IUKIIBI MHOTOCTYTIEHYATOI O cKaThsl. KoMIpeccopbl X010 UIbHBIX
MamuH. OCHOBHBIE U BCIIOMOTaTeIbHbIE TEIUIOOOMEHHBIE aIaparhl XOJIOAWIBHBIX YCTaHOBOK.
TpeboBaHMs TEXHUKU OE€30MTACHOCTH MIPU HKCIUTyaTAIUH XOJIOAUIBHOIO 000PYI0BaHUS

Tema 1. Bseaenume. OOGopynoBanue ajs1 mnepepadorku ruapodOuoHToB. ConepkaHue
JucuUIuIMHbL. OCHOBHBIE MOHATHA. OOIIas XapakTepuCcTUKa CBOMCTB ruipoOroHTOB. HayuHo-
METOIUYECKHE OCHOBBI TEXHOJIOTMUECKUX MPOIIECCOB NepepabOTKU THIPOOHMOHTOB.

Tema 2. Knaccudukanusi TexHojiornyeckoro ooopyrosanusi. CTpykrypa o60pyAoBaHUs U
byHKIIMOHAIbHOE Ha3zHaueHue ero yacteil. OCHOBHBbIE (PYHKIIMM U KOHCTPYKTHBHBIE (OPMBI
pabouux opraHoB oOopynoBaHus. OcHOBHble TpeOoBaHUS K 00opynoBaHuio. OCHOBHBIE
napameTpbl, XapaKTepU3yIIre padboTy 000py10BaHHUS.

Tema 3. O0opyaoBaHue 1Jis1 BBINOJHEHUsS] MOATOTOBUTEJIBHBIX omepanuii. TpancnopTHoe
obopyioBaHHE . Knaccudukamus TpaHcmopTHOTO 000pymoBaHus. MexaHUYECKUH
TpaHCIOPT. MexaHM4eCKUui TPAaHCIIOPT HENPEPBIBHOIO NEUCTBHUSA. MEXaHWYECKU TPaHCIOPT
MEPUOJUYECKOT0 JIeUCTBUS. [’ paBUTAUMOHHBIM TpaHCOPT. [IHEBMaTWdeckuil TpaHCHIOPT.



[I'uppaBnuueckuii Tpancnopt. O6opynoBanue myisgs Moiku. CrocoObl MOWKH THAPOOMOHTOB.
Moeunslie MmamuHbl. O00pyHOBaHue st copTUpoBaHusa. CIIocoObl COPTUPOBAHUS THAPOOMOHTOB.
CopTupoBOYHbIE MAIIUHBI.

Tema 4. BuorexHoJsiornueckoe obopyaoanue. O60pyaoBaHe U pa3AeiKu THIPOOUOHTOB.
CniocoObl U BHUJIBI pa3lieNKu TUIAPOOHMOHTOB. Pribopa3aenounsie MamuHbl. OqHOONEpAIMOHHBIE
MamuHbl. MHOTOONEpaoHHbIe MamuHbl. O00pyAOBaHUE Ul PA3/IEIKH HEPHIOHBIX 0OBEKTOB.
O6opynoBanue [UIsi H3MeNbueHUs, mepemermmBanus U (QopmoBanus. OCHOBHBIE CHOCOOBI
U3MeNbYCHHs, TNepeMemuBanuss u  ¢opmoBanus. M3menpumrenu. OOopynoBaHue ais
nepememnBanus. O6opynoBanue st ¢GopmoBanus. OOopynoBaHuE Ui MEXaHHYECKOTrO
pasnenenus. OCHOBHBIE CIIOCOOBI MEXaHWYECKOrO pasfeneHus. MemOpaHHBIE —ammaparsbl.
Cemnaparopsl u uentpudyru. [Ipeccsl. ObopynoBanue st no3upoBanus. OOGopynoBaHUE IS
JTO3MPOBAHUSL KYCKOBBIX MPOAYKTOB. OOOpynoBaHue Aisi IO3UPOBAHUS S>KUIKUX M BS3KUX
npoaykToB. O60opynoBaHHE AJIs 103UPOBAHMS CHIITyYUX IPOAYKTOB.

Tema 5. O0opynoBanue 1Jis1 OXJIAKACHUS, 3AMOPAKUBAHNSA U pa3MopakuBaHus. OCHOBHbIE
crocoObl OXJIaXJIeHUs: TuaApoOHoHTOB. Oxuaaurenu. OCHOBHBIE CIOCOOBI 3aMOpPaXKMBAHUS
ruIpoONOHTOB. Mopo3uibHbIe ycTaHOBKH. OOopymoBaHue s pasMopakuBanus. CrocoObl
pa3MopaXuBaHUS TUIPOOHMOHTOB. AMIapaThl Al Pa3MOPAKUBAHHUSL.

Tema 6. O0opyroBanue AJsi CyIIKd U BsiieHHsi. OCHOBHBIC CIIOCOOBI CYIIKH U BSUICHUS.
AnmnapaTsl M yCTAHOBKHM Ul CYWKH M BsajeHus. OOopynoBaHue uis KomueHUs. OCHOBHBIE
crocoObI KomueHusi. KonTuibHbIe 1e4yn, yCTaHOBKH M KaMepbl. KONTHIIbHBIE TIEYN M YCTAHOBKHU.
Tepmoarperatbl, TepMOKaMepbl U  TepMOWIKa(bl.  DIEKTPOKONTUIBHBIE  yCTaHOBKHU.
Heimorenepatopel . O0GopynoBanue st mocoja. OCHOBHBIE COCOOBI Mocoja. MamuHbl U
anmapartsl Uil mocojia peiObl. [ToconmpHble BaHHBI. MalMHbBI AJs TIOCOJIa PhIObI. AmmapaTsl AJis
MHCIEKIIMOHHOIO II0COIA.

Tema 7. O0opynoBanue A5 BapKH, 00:kapuMBaHMsA M 3amnekaHus. Bapounble anmapatsel u
OmanmupoBaTend. Amnmaparsl s oOkapuBaHMs W 3anekanus. OOopynoBaHue st
creprinzanui. OCHOBHBIE CLIOCOOBI CTEPUIIN3ALIMU. ATIIApaThl AJIs CTEPUIN3AMA KOHCEPBOB.
Tema 8. OGopynoBanue ajisi BbINOJHeHMs (GUHUIIHBIX omepauuii. OOopynoBaHue aJis
3akaTki. OCHOBHBIE CIIOCOOBI 3aKaTKU. 3akaTouHble MaiuHbl. OOOpy/OBaHUE NSl YHAKOBKH.
OCHOBHBIE CITOCOOBI W MaTepHallbl /ISl YIIAKOBKH. YTAKOBOYHBIE MamuHbL Kiraccuduxarms
BecoB. Bechl 11 BeCOKOHTposIbHOE 000pynoBaHue. CpeacTBa U3MEPEHHs pacxo/ia U KOJINYeCTBa.
Tema 9. [loTouHble TeXHOJOTHYeCKHE JUHUM. HaydHO-MeTOIMYECKE€ OCHOBBI OpraHU3aInu
TEXHOJIOTHYECKOTO TIOTOKA. XapaKTepUCTUKa pbiOooOpadbaTeiBaomux JUHUH. OCHOBHBIE
IPU3HAKU TOTOYHOTO NMpou3BoAcTBa. Kitaccugukanys NoTouHbIX ppi0000padaThIBaIONIUX JINHUH.
[Torounsie ppi600OpadaTHIBAIOIINE TUHUH KaK cUCTeMa npoleccoB. @yHKIIMOHATbHAS CTPYKTYpa
prIO00OpabaThiBatoiuX JUHUN. DOyHKIUOHANbHAS CTPYKTypa mnoTouyHo muHuM. [loxbop
000py10BaHUSI 1 KOMIOHOBKA MOTOYHBIX JIMHUI.

Peanunzyembie kommnerennuu: OITK-2; OIIK-3; OITK-4.

@DopMbI IPOMEKYTOYHOM ATTECTALIUM:

Ounas ¢popma oOyueHus:

cemecTp 4 — KOHTpobHAs paboTa, IK3aMeH

3aounas Gpopma o0yueHHs: Kypc 3; 2 ceMecTp — KOHTpOJIbHas padoTa, 3K3aMeH

[Tpoiecc wm3ydenuss aucuumuinHbl «TexHonornyeckoe 00OpYIOBAHUEN HampaBjlIeH Ha
dbopmupoBanre kKomreTreHu B cooTBeTcTBUU ¢ ®I'OC BO, myis HampaBiaeHUS TOITOTOBKH
19.03.03 «IIpoayKThl THTAaHUS >KUBOTHOTO MPOHMCXOXKACHUS», NpOopMIeH MNOArOTOBKU
«TexHomoruum mNpoU3BOACTBA MSCHBIX M MOJIOYHBIX MPOIYKTOB» M «BBICOKOMPOIYKTHUBHBIE
TEXHOJIOTUN 00pabOTKH BOJHBIX OMOJIOTHYECKUX PECYPCOBY, MPE/ICTABIEHHBIX B TabuIIe 6.
Ta6muma 6 — Komnereniuu, hopMupyeMble TUCIUIUIAHON
OO0beM JUCHHIUTUHBL S 3.€.
PesyabTrarsl 00yYeHHUsI 1O JAUCHUIJIMHE (MOAYJII0), COOTHECEHHbIE C WHIUKATOPAMH



JIOCTHKCHHST KOMITETEHIINN, YCTAaHOBJICHHBIMA 00pa30BaTeILHON TPOrpaMMOi

NPUMCHATL OCHOBHBIC

Bnaneer Heo 6XO)II/IMI)IMI/I 3HAaHUAMU

Kommnerenuun HNupukaropol Pe3yabTaThl 00yUeHus no
AOCTHIKEHUS AUCHUTIINHE (MOTYJTIO)
KOMIIETEHI Ui
OIIK-2 Cnoco6en | UJ-1 OIIK-2 3HaTh: UHXXEHEpHBbIE TIPOLECCH IpU

peuicHun HpO(l)eCCI/IOHaJ'H)HLIX 3agady Hu

3aKOHBI W METOJbl | OCHOBHBIX 3aKOHOB U METO/IOB SKCILTyaTaluu COBPEMEHHOT'O
HCCIIEeJOBAaHUI €CTECTBEHHBIX HayK TEXHOJIOTUYECKOTO  00OpyNOBaHHA U
ecrecTBeHHBIX  Hayk | MJI-20I1K-2 mpuOoOpoB
st perieHus 3anad | [IpuMeHseT eCcTeCTBEHHO-HAaydYHbIC 3HAHUS | YMeTh:
npohecCHOHAIBHON IIPH PeLIeHUH PO EeCCHOHATIBHBIX 3a1ad OpraHU30BHIBATH TEXHOJIOTUYECKUH
JesATEIEHOCTH IpOIeCC  NPOM3BOACTBA  IPOIYKTOB
NHTaHUS M3 BOIHBIX OHOpECypcoB H
OIIK-3. Crocoben | MJI-1 OIIK-3 00BEKTOB aKBaKYJIbTYPEI
UCIIONB30BaTh 3HaHUs | Biameer He0OXOOMMBIMM 3HAHUSAMU B Biagerb: HE0OXOIUMBIMU 3HAHHSMHU B
WH)KEHEPHBIX 00J1aCTH MH)XEHEPHBIX MTPOLIECCOB 00J1aCTH MH)XEHEPHBIX MPOLIECCOB
IIPOIIECCOB npu | UA-20I1K-3
peuICcHUun HpI/IMeHHeT 3HAaHUA HWHXXCHEPHBIX
npodeccCHOHANBHBIX MIPOLIECCOB npu peteHuu
3a7ia4 M SKCIUTyaTallud | MpoQecCHOHaNbHBIX 33/1a4 ¥ AKCIITyaTaliuu
COBPEMEHHOTO COBPEMEHHOTO TEXHOJIOTUYECKOT0
TEXHOJIOTHYECKOT0 000pyI0BaHUs H IPHOOPOB
obopynoBaHus u
prOoOpoB
WJ-1 OIIK-4
Brageet HEOOXOXUMBIMH 3HAHUSAMH B
OIIK-4. Crocoben A A
00JIACTH TEXHOJIOTHIECKUX POLIECCOB
OCYLIECTBIIATH
MIPOU3BOJCTBA IIPOAYKTOB )XUBOTHOTO
TEXHOJIOTUUECKHE
POIECCH HPOUCXOKICHHS
P WJI-2011K-4
MIPOM3BOJICTBA
HpI/IMeHHeT 3HAHUA TEXHOJOTHYCCKUX
NIPOAYKTOB >KMBOTHOI'O
IPOLIECCOB  MPOM3BOJCTBA  MPOJIYKTOB
MIPOUCX 0K ACHHS
JKUBOTHOT'O IIPOUCXOXKIECHMS NIPU PELICHUU
npohecCHOHANIBHBIX 3314
Ilepeyenb NpakTHYeCKUX 3aHATHH 110 popmMam 00ydeHHs
Ne .
TeMbl NpakTUYeCKUX 3aHATHI
m\n
1 2
OuyHnas ¢popma
1 HapaMCTpBI COCTOSAHUA TCpMOHHHaMquCKOﬁ CHUCTCMBI. ypaBHCHI/IC COCTOsSAHUA

naeanbHoro raza. Cmecu razos.

Mertoas! u CpCACTBA UBMCPCHUSA TAPAMCTPOB COCTOAHUA TCPMOJUHAMUYCCKUX CUCTCEM

2 | IlepBblii 3aK0H TepMOAUHAMUKHU. TeMI0€MKOCTh, BHYTPEHHSISI SHEPTHsl, SHTAIBIINS U
SHTPOIUS Ta30B.

TCpMOI[I/IHaMI/I‘-ICCKI/IC IIPOIECChI NICAJIBHBIX I'a30B.

Bropoii 3ak0H TepMoIMHaMUKHU. TepMOaIMHaMAYECKHI aHAJIA3 [IUKJIOB.

Bonsauoi nap. [TapaMeTpsl cOCTOSIHUS.

Brnaxxnbiii Bo3myx. [Iporiecchl OXJ1akaeHus U CyIIKH.

TCH.]IOHpOBOl[HOCTI: KaK OJIMH M3 BBOAOB ITponecca TCIJIONCPCaAa4vm.

KOHBEKTHBHBIH TEMI000MEH IPU TEUEHHUH JKHIKOCTEH 1 Ta30B.

O NO|O|b~ W

Pacuet muxita ITKXM

2 Vxazviearomes: unouxamopuvl 00Cmudicenus KoMnemenyutl, 3aKpenienmsle 3a O0anHotl OUCYUNIUHoU (MoOynem)




10 | M3yueHne TEpMUUECKOTO COMPOTUBIICHUS TeIJIO0OMEHHHKA «TpyOa B TpyOe»

11 Onpez[eneHI/Ie TCILIONPOBOJHOCTH I'a30B MCTOAOM HarpeToﬁ HHUTHU

12 | OnpeneneHue TEIJIONPOBOIHOCTH TBEPAOTO Tena (TIaCTHHA)

13 | UccnenoBanue paboThl TPyO4aTOro TEIJI000OMEHHHUKA

14 | UccnenoBanue KOHBEKLIIMOHHOM TEIUIOOTAAUU IIPU IPUHYAUTEIBHOM JABM)KEHUHU ra3a
BHYTPH Harpetoil Tpyosl

15 | Onpenenenne OCHOBHBIX XapaKTePUCTUK (hpeoHoBo ogHocTynenyaroil I[IKXM

3aounas popma

1 | IlepBblii 3aK0H TepMOAUHAMUKU. TeMI0eMKOCTh, BHYTPEHHSS SHEPT UL, SHTAJIBIINS U
SHTPOIUS I'a30B.

N

Brasxubiii Bo3ayX. IIpoliecchl OXJIaKIEHNs U CYLLIKU.

3 | Onpenenenue ko3pHUIMEHTA TEILUIOOTIaYU IPH CBOOOTHOW KOHBEKIIMH B
HEOTPAHUYEHHOM MPOCTPAHCTBE

Ilepedenns 1a0opaTopHBIX 3aHATHI IO opMaM 00yUeHH S

Ne .
o\ Tembl J1200paTOPHBIX 3aHATHI
1 2
OuHnas ¢popma
1 | CuToBO# aHaJIM3 CHIMYYero Marepuaa
2 | OmpeneneHne XapaKTEPUCTHK IEHTPOOEKHOTO BEHTHIISITOPA
3 | 3ydyeHue paboThl IIMKJIOHA
4 | OmpenenieHue TEPMUYECKOTO COPOTHUBIICHHSI TEINIOOOMEHHUKA «Tpy0Oa B TpyOe»
5 | U3ydenue mporiecca CyIIKy B BO3AYIITHOM CJIO€
6 | M3ydenue nporiecca Cymk B MHQpaKkpacHBIX JTydax
7 | I'a3oBble 3akoHbl. TapupoBKa ra3oBoro TepMoMeTpa
8 | OnpeneneHue TEMJIOEMKOCTH TBEPJOTO Tena
9 | [luk) TEImI0BOI MaIlIMHBI
10 | UccnenoBanue 3dpdexra JHroyns-Tomncona nmpu aquadaTtnyecKoM HCTEYCHHUH ra3a
11 | OnpeneneHue U3Iy4aTesIbHOM CIOCOOHOCTH TBEPJIOTO TEJa.
3aounas popma
1 | Onpenenenne TEPMUIECKOTO COMPOTUBIICHUSI TETNIOOOMEHHHKA «Tpy0Oa B TpyoOe»
2 | I'a3oBble 3akoHbl. TapupoBka ra3oBoro TepMoMeTpa

KonTpoJibHasi padora «I-d amarpavva, ee cBoicTBa 1 PHMEHEHHE).

IlepeyeHb OCHOBHON M /IONOJTHUTENbHOM Y4eOHOMH JuTepaTyphl (I€4aTHbIC W3JaHMA,
AIIEKTPOHHBIE YUeOHbIE U3AaHUS U (WIIN) PECYPChI 3JEKTPOHHO-OMOINOTEYHBIX CUCTEM )

Ocnognaa numepamypa:
1 IInakcun KO.M., Manaxos H.H., Jlapun B.A. Ilpomeccsl u ammaparbl NUIIEBBIX
MPOM3BOJCTB. — 2-¢ u3a.. nepepad. u mon. — M.: KomocC, 2008. — 760 c.: wi. — (Y4ueOHUKH U
yueb. mocoOust 1715 CTYIEHTOB BBICHI. yue0.3aBeleHuH ).
2 [TaBnoB K. @. IIpumepsl u 3a7auu Mo Kypcy MPOLIECCOB M amnmapaToB XUMHUYECKOM
TEXHOJIOTHH : yueb. mocodue s By30B / K. @. [1anos, I1. I'. Pomankos, A. A. Hockos. - U371.13-
e, ctep. - [lepeneuatka ¢ u3a. 1987 r. - Mocksa : Anbsiac, 2006. - 575 c.



Jlonoanumensvnan numepamypa:
3 Hessitknn, I1. H. Tepmonunamuka : yue6. mocobue / I1. H. IeBarkun; I'oc. koM. Poc.
@Deneparun Mo peIO0IOBCTBY, MypMaH. roc. TexH. yH-T. - Mypmanck : M3n-Bo MAY, 2008. - 98
c. - Umeercs anektpon. ananor 2008 r. - bubmuorp.: c. 97-98. - ISBN 978-5-86185-369-9
4 Tennorexuuka [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHHsl K PELIEHUIO 3ajad s
cTyneHToB crienuainbHocTedt 260302.65 "TexHomorust peiObl M peIOHBIX MpoAyKTOB", 260501.65
"TexHOMOTHsI MPOAYKTOB 00IecTBeHHOTO nmutanus'", 260601.65 "MaruHbl 1 anmapaTthl TUIIEBHIX
npou3BoACTB", 260602.65 "IlumeBas HHKEHEPHUs MaJIbIX peanpusITHil”" Bcex Gopm oOydeHus /
@enep. areHTCTBO MO PBIOOJIOBCTBY, MypMmaH. roc. TeXH. yH-T, Kad. TexXHOI. W XOJOAMIL.
obopynoBanus ; cocT. O. A. I'omybea, A. C. HukoHoBa. - DnekTpoH. TekcToBble naH. (1 daiin :
1.2 M06). - Mypmanck : U3a-Bo MAY, 2012. - JToctyn u3 TOKaJIbHON ceTd MypMaH. TOC. TEXH.
yH-Ta. - 3ari. ¢ PKpaHa.
5 [Iponecchr u anmapathbl THIIEBBIX TPou3BOACTB. B 2 xH. KH. | : yueOHUK 11st By30B /[A.
H. Octpukos u ap.] ; nmox pea. A. H. Ocrpukoga. - Cankr-IletepOypr : I'mopa,2007. - 699, [1] c.
. UL

JK3aMeH CIaeTcs Mocjie 3alUThl MPAKTHYECKHX, JJA00PATOPHBIX M KOHTPOJIbHOW PadoT.



