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Pabouas >orpaMMa  COCTaBJieHa C ydeToM TpeboBaHuil  PejepanbHOro
rocyJlapCTBEHHOTO 00pa30BaTENLHOTO CTaHjapTa BBICIIETO O a30BaHuUs

(Ne )4 + 17.08.2020) mo wnampapnenutro 19.03.02 IlpoaykTel nutan 1 U3
pacrure ro Chlpb Ha oOCHOBaHuUM YydebHoro mana 2022 roma Habopa
(  _/HaIOIINXCH.
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MPOTOKOT ¢ 2( . Ne

3aB. Kadenpoi J.H.J remoB
COI'VTIACOBAHO

Ilpotokon 3acenan 1 kadeaper OXbBT, peanusyic—"" MNOJArOTOBKY OCHOBHOM
00pa3oBaTelbHON NPOrpaMMbl ¢ 2C T..

3aB. kadenpoit JL.N.ArzamoBa



1. Ienu oceoenusn oucuuniunol

Hemamu ocBoenus aucuuiuiiHbl — «[Ipomecchl W anmapaTbl MHILEBBIX
MIPOU3BOJICTBY ABJISIIOTCS (DOPMUPOBAHKE 3HAHUM:

- 00 OCHOBHBIX MOHATUAX U ONpeeTICHUIX TUCHUIUINHBI «IIponeccel n
anmapaThl MUIIEBBIX MTPOU3BOCTBY (TEPMUHOIOTHUS TUCIUIIIINHEI);

- 0 pU3MYECKOH CYITHOCTH, HA3HAYCHUH U 00JIaCTSIX MPUMEHEHUSI OCHOBHBIX
MPOLIECCOB IUIIEBON TEXHOJIOTHUH;

- 00 00X 3aKOHOMEPHOCTSIX MPOTEKAHUS THAPOMEXAaHUIECKUX, TETIOBBIX
¥ MacCOOOMEHHBIX, MEXaHUYECKUX TPOIIECCOB.

2. Mecmo oOucuunaunvt (M00yns) € cmpyKkmype o00pazoeamebHOU
npozpammol

JNucuuminna «IIpouecchl U annapaThl MUIIEBBIX MPOU3BOACTB» OTHOCUTCA
Kk 0azoBoit yactu OIl u dhopmupyer y 6akasaBpoB Mo HAIPABJICHUIO MOATOTOBKU
19.03.02 [IpoaykTbl MUTaHUS U3 PACTUTENILHOTO ChIpbsi HAOOP 3HAHUM, YMEHHI,
HaBBIKOB U KOMIICTCHIIUMA, HEOOXOJMMBIX JIS BBIMOJHEHUS MPOW3BOICTBEHHO-
TEXHOJIOTUYECKOM,  AKCIIEPUMEHTAIbHO-UCCIICAOBATEILCKOM U PaCyeTHO-
IIPOEKTHOU JEATEIIBHOCTH.

JI71s1 yCIenmHoro 0CBOSHUs TUCHMILUIMHBL «IIpoliecchl U anmapaThl MUIIEBBIX
MPOU3BOJICTBY) OakaliaBp MO HAIPABICHUIO TMOJTOTOBKH 19.03.02 IIpomykTsl
MUATAHUS U3 PACTUTEILHOTO CHIPhS JIOJKEH OCBOMTH MaTepHuall MPeaIIeCTBYOMINX
JVCLIMIUINH:

b1.0.12 Maremaruka;

b1.0.13 duzuka;

b1.0.18 WuxenepHast 1 KOMIbIOTEpHAs rpaduka.

Jucunminaa «[Ipomecchl U anmaparsl OUIIEBBIX MPOU3BOJCTBY SIBISIETCS
MPEAIIECTBYIONMEH W HeoOXoAuma i YCHENTHOTO YCBOCHMS MOCHEAYIOIMINX
JCLMIUIVH:

b1.B.12 TexHonorus MakapOHHBIX U3ACTUN.

3HaHus, MOTYYEHHBIE TIPU U3YYEHUU NUCHMIUIUHBI «[Ipoiiecchl U amnmapaTsl
MUIIEBBIX MTPOU3BOJICTB» MOTYT OBITh HCIOJIE30BAHbI MPHU MPOXOXKICHUU MPAKTHK
(IpOU3BOICTBEHHOM, MPEAAUILIOMHOI) u BBITIOJTHCHU U BBIITYCKHBIX
KBaJIM(PUKAIIMOHHBIX padOT Mo HampaBieHuto noarotoBku 19.03.02 Ilpoaykrtsl
MUATAHUS U3 PACTUTEIIBHOTO ChIPbSI.

3. Komnemenyuu u unoukamopvl O0O0CMUNCEHUA KOMNEemeHuuu
odyuarouezoca, popmupyemoie ¢ pezyiomame 0C60€HUA OUCUUNIUHDL

[IK-4 - OcymectBiasger noadop M IKCIUIyaTallMI0 TEXHOJIOTHYECKOTO
o0opy0BaHus, pazpabaThiBaeT  IUIaHBI  pa3MelieHuss  00OpyIOBaHUS,
MPOEKTUPOBAHUE HOBBIX, PEKOHCTPYKIHUIO M TEXHOJOTUYECKOE MNEPEOCHAIICHUE
CYLIECTBYIOIIMX NPEANPUATANA IO NPOU3BOJACTBY MPOAYKTOB TIUTAHHUS U3
PaCTUTEIILHOTO ChIPhS

[1K-4.1. 3naer Ha3HavyeHHWE, 00JIACTh MPUMEHEHUS, TPUHIIAN JEHCTBUS WU
KpUTEPUH BBIOOpA TEXHOJIOTUYECKOTO o0opy10BaHMUS, MIPUHIIMIIBI
MPOEKTUPOBAHUSI HOBBIX, PEKOHCTPYKIIUU U TEXHOJOTMYECKOTIO MEPEOCHAIICHUS
CYLIECTBYIOIIUX NPEANPUSATANA IO MPOU3BOJCTBY MPOAYKTOB TUTAHHUS U3
PACTUTEIIHOTO ChIPbA.



[1K-4.2. YMeeT npoeKTUPOBaTh TEXHOJOTHUECKUE JIMHUU U MPEIPUATHS 110
MPOU3BOJICTBY MPOAYKTOB IMHUTAHUS M3 PACTUTENBHOTO ChIPhS, pa3pabaThiBaTh
IIaHbl  pa3MelieHuss  o0opyAoBaHUST M oOecrneuuBaThb  AKCILIyaTalUIO
TEXHOJIOTUYECKOT0 000pYy10BAHMUS.

[1K-4.3. Bnageer MeTogaMHd M CPEICTBAMU BBIOOpA TEXHOJIOTHYECKOTO
000pyZI0BaHUSI U MPOEKTHUPOBAHUSA HOBBIX U PEKOHCTPYKIMHU U MEPEOCHAIICHUIO
CYLIECTBYIOIIMX TMPEANPUATHNA 1O TNPOU3BOJACTBY NPOAYKTOB MHUTAHUS U3
PACTUTENBHOTO CHIPbSI.

B pesynvmame oceoenusn oucyuniunvl 00yuarOmuiica 00134cen:

3HATh:

a) TEOPETUYECKHE OCHOBBI MPOLIECCOB MUIIEBBIX MPOU3BOJCTB, 3aKOHBI, UX
ONHUCHIBAIOUINE;, (PUIUYECKYIO CYIIHOCTh IIPOIECCOB, CXEMbl YCTaHOBOK;
KOHCTPYKLMHU PacCIpOCTPAHEHHBIX U MEPCIEKTUBHBIX allapaToB M MPHHLMIBI X
paboThl; METOAMKM pacyeTa IMpOILECCOB M amnmaparoB, B TOM YHCIE, C
PUMEHEHUEM KOMITbIOTEPOB;

0) NMPUHLMIBI MOACIUPOBAHUS W MaCHITAOHOTO MEPexoja, MPaBUIBLHOTO
BbIOOpa armapaToB M MalllMH IO CIPAaBOYHMKAM M KarajoraM M CHOCOObl HX
MHTEHCU(DUKAIUY;

B) COBPEMEHHBIE JIOCTM)KEHHS HAYKHM W TEXHHUKH B 00JIACTU XMMHYECKOU
TEXHOJIOTHH;

I') COBPEMEHHBIE CpPEJICTBA BBIYMCIUTEIBHON TEXHUKH, KOMMYHUKALMN H
CBSI3H;

1)  METOAbl  WCCIENOBaHUM,  TNPOEKTHPOBAHHUA U  MPOBEACHUS
HKCIIEPUMEHTAIBHBIX PaboT.
yMeTh:

1)  mnpaBUIBHO TPHUMEHSATH TEOPETHUECKHE 3HAHHMS TIPU  PEIICHUU
KOHKPETHBIX 331a4 000CHOBAHHOT'O BBIOOpA:!

a) CXEMbI IPOBEJICHHUS MTPOLIECCOB;

0) KOHCTPYKIIUU anmnapaToB JJIsl MPOBEACHUS OMPEACIICHHBIX MTPOIIECCOB;

B) IapaMeTPOB pabOUYUX PEKUMOB aNlapaToB U MAIIWH;

2)  CcamMOCTOATEIBHO MPOBOAMTH PACUETHI AIapaTOB;

3)  caMOCTOSITENbHO pPabOTaTh Ha HMCCIEAOBATEIBCKUX J1A0OPATOPHBIX

YCTaHOBKax, O6pa6aTBIBaTB OKCIICPUMCHTAJIbHBIC JAaHHBIC, oJIy4aTb
OMITMPHUYICCKUC 3aBUCUMOCTHU, daHAJIU3UPOBATL PACYCTHBIC MCTOANKH,

4) peuaTs 3aaa49u 110 pas3JIUYHbIM pasaciiaM JUCHUIIIIMHBI 1 COCTABJIATDH
TEILIOBOM U MaTepI/IaJIBHBIﬁ OajaHc Pa3JIMYHbIX aIlllapaTOB,

5) OIIPCACIIATH (I)I/I3I/IKO-XI/IMI/I‘-I€CKI/IC 151 TCHJ’IO(bI/IBI/I‘{CCKI/IC BCJIMYHHEI 110
T8.6J'II/IHaM N HOMOI'paMMaM;

6) IMPOCKTUPOBATL THIIOBBIC IIPOHCCCBI H allllapaThbl, I1OJb30BATLCA

TexHuueckoil anmaparypoid m 'OCTamu, HOpMaJISIMH, BBIOJIHATh TEXHUYECKYIO
nokyMeHTaluio B coorBeTctBun ¢ ECKJI;

7)  NPOEKTUPOBATH HOBBIE TEXHOJOTHYECKHE CXEMBI;

8)  aHanu3MpoBaTh W OLICHUBATh  AJbTEPHATHBHBIE  BApHUAHTHI
TEXHOJIOTUYECKOU CXEMBI U OTAEIbHBIX Y3JIOB;

9)  MoaenupoBaTh U ONTUMHU3HPOBATH MPOU3BOICTBEHHBIE YCTAHOBKH U



TEXHOJOTHYECKHUE CXEMBI,;
10) paccyuThIBaTh SKOHOMHYECKYIO 3(P(HEKTUBHOCTh TEXHOJOTMYECKUX
IIPOIIECCOB.
4. Cmpykmypa u codepyucanue oucyunaunsl «Ilpoyeccer u annapamot
nUUEBLIX NPOU3BOOCHIB)
OO6mast Tpy10€MKOCTh AUCIHUIUIMHBI COCTaBJIseT 4_3auyeTHbIC eauHUIIbI, 144

qgaca.
No Pazgen Buapl yaebHoi OreHOYHBIE
i JTUCIUTIIINHBI a paboTsI (B yacax) CpeJICTBa IS
/m § Jlexnuu | Tlpaktuu | Jlabopato KCP CPC TIpOBCACHNA .
= S pHbIE MIPOMEKYTOUHON
© 3aHATHUS paboTsI aTTecTalyy 1o
paszenam
1 | TeopeTnueckue Otuer no
OCHOBBI J1a00paTOPHBIM
MIPOLIECCOB 2 2 6 6 paborawm,
XUMHAYECKOI pacueTHas paboTa
TEXHOJIOTHH
2 | 'mompomexanudec
KHE IMpPOLECCHl U /5 4 4 12 12
anmaparsl
3 | TemnoBsie
TIPOIIECCHI u 6 6 18 18
anmaparsl
4 | MaccooOMeHHbBIC
TIPOIIECCHI u 6 6 18 18
anmaparsl
NTOI'O 18 18 54 54
dopma arTecTanuu | 3a0
5. Cooeprrcanue neKUuOHHBIX 3AHAMUI NO memam C YKa3aHUEM
bopMUPYEMBIX ~ KOMIETEHIIMH W HCIOJIB3YEMBIX MHHOBAIlMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH.
Nunuka
Tema TOPBI
Pazgen
Ne JIEKIINOHH JOCTHK
JuctuIuine | Yacel Kpatkoe coaepxanue
n/n o oro E€HUS
3aHATHUA KOMIIET
CHIUU
1 TeopeTuue Teopernu | OCHOBHBIC IOHATHS: CHCTEMA M OKpYKaroIas cpena, [IK-4.1,
CKHe e-CKHue Pa3HOBHIHOCTH CHICTEM, ITApaMETPhl CUCTEMEL. [1K-4.2,
OCHOBBI OCHOBBI Cy6ctannuu. [ToToku cydcranunii. MexaHU3MBI [1K-4.3
MIPOIIECCOB MpOoIIeccCo | epeHoca CyOcTaHIui. Y paBHEHHs IepeHoca
MTUIIEBHIX MUIIEBBIX | CyOCTaHIIWH.
TPOU3BOAC MPOMU3BOJ | 3aKOHBI COXPaHEHHS: 3aKOHBI COXPAaHEHUS MacCHhl,
TB 2 CTB HMMITYJIbCa M SHEPTHH, UX MaTeMaTH4YeCKas 3amuch B
HMHTETPAJIbHOM U JIOKAJIbHOH (opmax.
VYpaBHeHUs Macco- U TertooTaaun. KoadduiueHTot
Macco- U TEIUIOOTAAYH, aHAIIOTUS 3THX MPOLIECCOB.
YpaBHEHHS Macco- U TEIUIOepeaadu, ONpe/esieHue
COOTBETCTBYIOIINX KO3 QUITHEHTOB.
MareMaTH4yecKoe MOJICINPOBAHUE, €0 OCHOBHBIE




stanbl. Puznyeckoe MoaenupoBanre. OCHOBHI TEOPUU
no/1o6ust. KOHCTaHTBI M MHBapUAHTHI (CHMIUIEKCHI 1
Kputepun) mogodus. [lomobue rugpoMexaHUIeCKUX,
TEIUIOBBIX U MaCCOOOMEHHBIX MTPOIECCOB.
KpurtepuanbHbie ypaBHEHUSI.

CTpyKTypa MOTOKa B HJICATEHBIX MOJIEISX (MIeaTbHOTO
BBITECHEHUS U HJICATLHOTO cMenieHus). CTpyKTypa
MOTOKA B PeabHBIX CUCTeMax. Slueeunas u
nrhGy3rmoHHAS MOCITH.

T'mapomexa
HUYECKUE
MIPOLIECCHI
1 anmapaTsl

I'mapome
XaHUYECK
ue
MIPOIIECCHI
u
anmapaTsl

XapakTeprucTuka HEOTHOPOAHBIX CHCTEM H CIIOCO00B MX
o0pazoBanus U pazzaeneHus. OCHOBHBIE CIOCOOBI
pa3zaeseHus] HEOIHOPOAHBIX CUCTEM U HX
9KOJIOTUYECKOE 3HAUCHHE.

I'paButanuonnoe ocaxaeHne. CKOPOCTh OCaKACHUSL.
KoHcTpyKInu 0OTCTOWHUKOB M UX Pacyer.
LentpobexHoe ocaxaeane. OcaguTeIbHOS
IeHTpUyTUPOBAHUE M MIUKJIOHHEIH porecc. dakTop
paszenenus. Knaccudpukanms nearpudyr.
KoncTpykimu ocagutenbHbIX HEHTPU(PYT U HUKIOHOB U
WX pacyer.

OunbTpoBaHUE CyCHIEH3U TIOA JeHCTBUEM Niepenana
naBieHUH. PexxuMbl 1 BBl QUIIBTPOBAHUSI.
CxuMaeMble 1 HecxKrMaeMble ocaiki. OCHOBHOE
middepeHnmanbHoe ypaBHeHue QuibTpoBanus. Ctaauu
¢upTpoBanus. PUIBTPOBATIBHBIC IEPETOPOIKH.
Knaccudukanus u KOHCTPYKIUU (PHIBTPOB M KX pacyer.
dunbpTpoBaHUe B IICHTPOOEIKHOM TOJIE
(¢unbsTpoBanbHOE HeHTpUpyruposanue). Konctpykunu
(GUIBTPYIOIUX HEHTPUDYT U UX pacyerT.
DnekTpoocaxkeHue ra3zoB3Beceii . KoHcTpykiuu
ANIEKTpOOCcauTENeH (TpyOUyaThlii M MIACTHHYATHIN).
Mokpslii crtoco0 Ta3009HCTKH (MOKpOE
nbUIeYyJIaBIMBaHue ). KOHCTpYKIMH MOKPBIX
MIBUTCYJIOBHUTENEH (TapeabuaThlii, HACAOUYHBIN U T.11.).
Bri6op anmapata 1Jis pazaeneHus HeOHOPOJHBIX
CHCTEM.

[1K-4.1,
[1K-4.2,
[1K-4.3

TemnoBrle
TIPOIIECCHI
U anmapaTsl

TemmoBel
e
MPOIIECCHI
"
anmaparTsl

I'peroiue Termwnonocutenu. HarpeBanue BOJSIHBIM
MapoM | IMapamu OPraHMYECKUX TETUIOHOCUTEIEH.
Harpesanue Bojol, OpraHU4eCKUMHU, HOHHBIMU U
KUJIKOMETALTHYECKUMH TETTIOHOCHTEIISIMHL.
HarpeBanue TOnOYHBIMY razaMu M SIEKTPUIECKIM
ToKOoM. OXJIaXaaromye TeroHocuTeny. OxnaxaeHue
BOJIOH M BO3TyxoM. OXJIaX/IeHUE JIBJIOM, HCIIAPCHUEM
HU3KOKUIIAIINX )KI/IJIKOCTCﬁ " XJ1agoarcHTaMHu.
TerutooOMeHHas anmapatypa. Kinaccudukarms
TEII000MEHHBIX anmapatoB. KoHcTpykiuu
pPEeKyIIepaTUBHBIX TEINIOOOMEHHHUKOB (KOKYXOTPYOHBIX,
IBYXTpyOUaThIX U T.1.). KOHCTpYKIMM CMECUTENBHBIX U
PETreHepaTUBHEIX TEINIOOOMEHHUKOB. MeToinka
pacdeTa TeII000MEHHHUKA.

Crioco0n! BeimapuBanus. Kinaccudukarys u
KOHCTPYKITUH BBITIAPHBIX armapaTtoB. CXeMbl
MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK.
MarepuallbHBIN U TETUTOBOW OajaHCHI BRITIAPHON
yctaHoBKH. Temmeparypasie morepu. CriocoObt
pacnpezieNieHus MOJIe3HON pa3HOCTH TEMIEPATyp 110
KopirycaMm. MeToJika pacyeTa MHOTOKOPITYCHOM

[1K-4.1,
[1K-4.2,
[1K-4.3




BBINAPHOH YCTaHOBKH.

MaccooOme
HHbIE
MPOIIECCHI

U anmapaThbl

Maccoo0
MEH

dazoBbie paBHOBECHS. YpaBHEHHUSI MATEPUAITBHOTO
Oayranca, paboYMX ¥ paBHOBECHBIX JIMHUM.
Moaundukanuu ypaBHEHUH Maccolepeaayl: OCHOBHOE
ypaBHEHHE Maccorepeaayt, 00beMHbIe KOAPPUINEHTHI
MacCOOT/IaY¥ U MacCOIepeIadn, YUCIIO U BBICOTA
SIUHUI] TIepeHoCca. AHAJIOTHS TEIIO- B MacCOOOMEeHa.
VYnpouiennsie Moaenu Maccootaaun. Knaccudukanus n
OCHOBEBI pacueTa MacCOOOMEHHBIX arIapaToB.
TexHOoIOrHYeCKHii pacueT anmapaTroB ¢ HENPEPHIBHBIM
KOHTaKTOM (a3, TEOPETUIECKUE TAPEIIKH,

3¢ dexTHBHOCT 10 MepdhpH, aHaTUTHIECKUH U
rpadUuecKuil cioco0bl OMPECIICHUs YUCIIa TAPETIOK.

.Abcopb1

OO6mwme cBeneHus, CXeMa yCTaHOBKH. PaBHOBecHe mpu
abcopOruu, 3akoH ['eHpu. [IpIMOTOK U TPOTHUBOTOK:
ypaBHEHHUE paOOUYUX JTHHUN, MUHUMAJTBHBIN H
ONITHMAJIBHBIN pacxon abcopoerTa. KoHcTpyKInu
abcopOepoB.

[leperonk
a

.O6mue cBenenus. PaBHoBecue B cucteme map —
JKUJIKOCTh, 3akoH Payis. IIpocras neperoHka,
neperoHka ¢ aeduermManuei, CxeMbl YyCTaHOBOK.
Pextudukanus. CxemMbl yCTaHOBOK HETIPEPBIBHOW 1
nepuoauueckor pektudukaunu. HenpepriBHas
OuHapHas peKTU(UKALUA: MaTepHalIbHBIA OaaHC,
JOMyUIeHus], paboune TMHUH, MUHUMAIbHOE 1
OnTHUMaJbHOE (DJIETMOBBIC YMCIIA, TEIIOBOM OaaHc.
OcoOEeHHOCTH MEPUOTUUECKON PEKTH(PHUKAIINH.
Pextudukanms MHOrOKOMITOHEHTHBIX CMECEH.
DKCTpaKkTUBHAS U a3e0TpoIHast pekTudukanus. CxeMsl
yctaHoBOK. KoHCTpyKIInH peKTH(PHUKAMOHHBIX KOJIOHH.

DKCTpPaKIT
ust

O6mme ceenenus. CxeMa yCTaHOBKH, pABHOBECHE B
CUCTEME KHUJIKOCTh — )KUIKOCTh. OHOCTYNIeHUaTas
AKCTPAKIIHS, MaTepUATBHEIN OanaHc, pabovast TUHHSL.
MHorocTtyneHn4aras nepekpectHasi U IpOTUBOTOYHAS
HETpephIBHAS SKCTPAKIHSA. KOHCTPYKIINH KUIKOCTHBIX
AKCTPAKTOPOB. DKCTParupoBaHUE B CUCTEME TBEPIOE
TEJIO0 — XHUJKOCTh, KHHETHUKA MPOIlecca, anmnapaTypHoe
odopMIICHHE.

Cymika

OOmue cBeneHus, BUIBI CYIIKH. [lapaMeTphl BIaKHOTO
BO3/yXa, TUarpaMma COCTOSIHHS, U300pakeHre
nporieccoB. PaBHOBecue npu cymike, GopMBbI CBSI3U
BJIard ¢ MaTepuaioM. MatepuanbHbIi U TETTIOBOM
OayaHChl, TMHUS peabHOH cymku. KuneTnka nporecca.
Krnaccudukarms v KOHCTPYKITUY CYIIHIIOK.

AncopOrt
ust

Oo6mme cBenenus. PapHOBecHE MPH aacoOpPOIIHH.
Kunetnka nporiecca, CXeMbl M CTaJTUH MTpoIiecca
aacopormu. Kinaccudu

KaIysl M1 KOHCTPYKITNHU afcopoepoB. MoHOOOMEH

Kpucrann
u3arus

O6mme cBeneHus. PaBHOBECHE B CHCTEME KPHCTAILT —
pactBop. Kuneruka nporecca. Koncrpykuun
KPUCTAJIIH3aTOPOB.

MemOpan
HBIC
MPOIIECCH

O6mme ceenenus. Tunsl MeMOpaH. MexaHU3M U
KHHETHKa MeMOpaHHbBIX MporeccoB. KoHCTpyKImn
MEMOpaHHBIX aIapaToB.

[IK-4.1,
[1K-4.2,
[1K-4.3




6. Cooeporcanue npaKkmuuecKkux 3aHamuil
[TpakTrdeckue 3aHITHS YI€OHBIM IIJITAHOM HE TPEIYyCMOTPEHBI.

7. Coodeporcanue 1a00pamopHbiX 3aHAMUIL
[lenp mpoBemeHUs 1aOOpPaTOPHBIX PabOT - 3aKpEIUICHHE TEOPETHUECKUX
3HAHWN, TPUOOPETEHNE UCCIIETOBATEIHCKIUX HABBIKOB.

Ne | Pazpen Yacel HaumenoBanue nabopatopHoit HNuaukatopsl
/0 | IUCIUILIINHEI paboTsl TOCTHIKEHUS
KOMIIETEHLIUU
1 Teopetuueckue OrnpepeneHue ruaIpOCTaTUYECKOr0 IIK-4.1,
OCHOBBI IIPOLIECCOB 5 JIaBJICHUS I1K-4.2,
XUMUYECKOH [1K-4.3
TEXHOJIOTHH
2 I'mnpomexanndeckue Onpenenenue pexruMa TeUeHU BOJIBI B [1K-4.1,
MPOLECCHl U WINHAPUIECKON TpyOe T1IK-4.2,
anmaparsl 4 OnbITHAS IEMOHCTpAIHS YPaBHEHUS I1K-4.3
bepnynnu
Omnpenesnenue mMoTepb Harmopa B MPSIMOM
TpyOe no AIrHe TPyOOnpoBoAa
3 TerutoBsIe IpOIIECCHI Uccnenosanue mpornecca teruonepenaun | I11K-4.1,
U ammapaTsl 6 11K-4.2,
I1K-4.3
4 MaccooOmeHHbIE Pextuduxanus [1K-4.1,
MPOLECCHl U 6 I1K-4.2,
anmapaTsl 11K-4.3
Bce  nmabopatopHbie pa®OTBI  TPOBOASTCS B TIOMEIICHHH Yy4eOHOM

nabopaTopuu Kapeaphl C KCTIOIB30BAHUEM CIICIIHAIIBHOTO 000Dy TI0BaHMS.

8. Camocmoamenvnas paboma 6axanaspa

Ne dopmupyeMbl

. Tembl, BBIHOCHMEBIE Ha CAMOCTOSTEIBHYIO Yacks ®opma CPC .
paboty

KOMIICTCHIIUN

1 TToxroroBka k cadye OTYETOB IO [Moxrororka k madoparopuem | [1K-4.1,

JabopaTOpHEIM paboTam 12 paboTtam 1 opopmiIeHHE [1K-4.2,
OTYETOB [1K-4.3
2 BrimoaeHne pacyeTHONH paboThI Pabota ¢ muTeparypoii. [IK-4.1,
20 BrimonHenue pacueTos. [1K-4.2,
Odopmienne mosicautenpHol | 11K-4.3

3aIMCKH.

3 Kpartkwuit uctopudeckuii 3KCKypc(HCTOPHS CaMoCTOSTENBHOE N3YICHHE [IK-4.1,
JHUCLUIUIMHBL, 3HAYEHUE B PELICHUN 1 I1K-4.2,
SKOHOMHUYECKUX U IKOJIOTHUECKHUX [1K-4.3
po6JIeM B IPOMBIIIIIIEHHOCTH.

4 I'paduk Hukypanze. JIBrwkeHue CaMoCTOSTENBHOE N3YICHHE [IK-4.1,
JKHUJIKOCTU B KPYTJIBIX TpyOax. 1 [1K-4.2,
Oco0eHHOCTH TeUeHHsI rasa. I1K-4.3

5 I'mapo- v MHEBMOTPAHCTIOPT. CaMoCTOSTENBHOE N3YICHHE [IK-4.1,

1 [1K-4.2,
I1K-4.3

6 OCHOBHOE YpaBHEHHUE IICHTPOOSIKHBIX CamMocTosTeNbHOE U3YUYCHHE [IK-4.1,
MaIuH Dumepa. 1 [1K-4.2,
Pabouas Gpopmysia Hamopa. I1K-4.3




7 CpaBHeHHE U 00J1aCTH IPUMEHEHHUS CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
KOMITPECCOPOB PA3TMIHBIX THIIOB. [1K-4.2,

11K-4.3

8 Pacxon sHepruu Ha nepemMenBaHue. CamMocTosTeNbHOE U3YUYCHHE [IK-4.1,
Pacuyet memranox. I1K-4.2,

I1K-4.3

9 Pacder punbTpyromux neHTpUGYT. CaMoCTOSTENPHOE N3YICHHE [IK-4.1,

[1K-4.2,
I1K-4.3
10 | TemooOMeH C TenaMH CI0XKHOU (OPMEI. CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
[1K-4.2,
I1K-4.3

11 PannanmoHHO-KOHBEKTUBHAS CamMocTosTeNbHOE U3YUYCHHE I1K-4.1,
TEII00TAaya. I1K-4.2,

11K-4.3

12 | KOHCTpYKIIMH CMECUTEIBHBIX U CaMoCTOSTENPHOE N3YICHHE [IK-4.1,
peTreHepaTUBHBIX TEINIOOOMEHHHUKOB. [1K-4.2,

I1K-4.3

13 | Kiaccudukaiiys ¥ KOHCTPYKIIUH CaMoCTOSTENbHOE N3YICHHE [IK-4.1,
BBITIAPHBIX anmapaTtoB. CXeMbI [1K-4.2,
MHOT'OKOPITYCHBIX BBIIIAPHBIX YCTaHOBOK. [1K-4.3
Crioco0bI pacTpeieIeHHs TOIe3HOM
Pa3HOCTH TeMIIepaTyp MO KOPITycaMm.

MeTtoanka pacuera MHOTOKOPITYCHON
BBHINAPHOH YCTaHOBKH.

14 | Ileperonka ¢ aederMamnue. CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,
Oco0CHHOCTH TIEPHOTUICCKOM [1K-4.2,
peKTH(UKALIUH. [1K-4.3

15 | OkcTparupoBaHHE B CUCTEME TBEPIIOE CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
TET0-KUAKOCTh, KHHETHKA TIpoIiecca, I1K-4.2,
amnmapaTrypHoe ohopMIICHHE. I1K-4.3

16 | PaBHOBecue npu ancopormu. Kunetnka CamocTosTeNbHOE U3YUYCHHE [IK-4.1,
MPOLECCA, CXEMBI M CTaJUU IIpoliecca I1K-4.2,
aacopOiuu. Knaccudukarms u I1K-4.3
KOHCTPYKITHH agcopbepoB. loHOOOMEH.

17 | PaBHOBecue B cucTeMe KpHUCTaI- CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
pactBop. Kuneruka mporecca. [1K-4.2,
KoHCTpYKITMH KPUCTALTA3aTOPOB. I1K-4.3

18 | Tumsl MmemOpaH. MexaHNU3M U KHHETHKA CaMOoCTOSTENBHOE N3YICHHE [IK-4.1,
MeMOpaHHBIX IponeccoB. KoHcTpykunu [1K-4.2,
MeMOpaHHBIX allapaToB. [1K-4.3

8.1 Konmpoas camocmoamenvbnoil padomut
Ne Tembl, BBIHOCUMbIE HA Yacel ®opma KCP Nuaukaropsl
n/n CaMOCTOSITEJIbHYI0O PadoTy JOCTHIKEHU S
KOMIIeTeHUNH
1 | [loaroToBka K caade OTYETOB TIO npreM Jaboparopusix | [1K-4.1,
J1ab0paTOPHEIM paboTam 12 paboT u TIpoBepKa [1K-4.2,
OTYETOB [1K-4.3
2 | Bomonnenue pacueTHOH pabOTHI MpoBepKa [IK-4.1,
20 tunoBoro pacuera | [1K-4.2,
[1K-4.3
3 Kpatkwuit ucropuaeckuit cobeceoBanue [IK-4.1,
skckypc(uctopust aucuumuinael [TAXT). | 1 [1K-4.2,
3nauenne [TAXT B permeHnn I1K-4.3




SKOHOMHUYECKUX U SKOJIOTUYECKUX
po06JIeM B IPOMBITINIEHHOCTH.

4 I'padux Hukypamse. /I pmwkenne cobeceoBanue [IK-4.1,
XKHUJIKOCTH B KPYTJIBIX TPyOax. [1K-4.2,
OcoOEeHHOCTH TeUEHHS Ta3a. [1K-4.3

5 l'uapo- 1 mHEeBMOTpaHCHOPT. cobecenoBanme [IK-4.1,

[1K-4.2,
I1K-4.3

6 OCHOBHOE ypaBHEHHUE IIEHTPOOCIKHBIX cobeceoBanme [IK-4.1,
MalIH Diepa. [1K-4.2,
Pabouas popmyna Hamopa. I1K-4.3

7 CpaBHeHHE U 00JIACTH TIPUMECHECHHSI cobeceoBanue [IK-4.1,
KOMIIPECCOPOB Pa3IUYHbIX TUIIOB. [1K-4.2,

I1K-4.3

8 Pacxox sHeprum Ha TiepeMenIBaHuE. cobeceoBanue [IK-4.1,

Pacuer meriajox. I1K-4.2,
I1K-4.3

9 Pacuer punpTpyromux neHTpudyr. cobecenoBanme [IK-4.1,
[1K-4.2,

11K-4.3

10 | Teruio06MeEH ¢ TeNaMu CIIOKHON cobecenoanne | [IK-4.1,
(hopMBI. [1IK-4.2,

I1K-4.3

11 | PaguarimoHHO-KOHBEKTHBHAS cobeceoBanue [IK-4.1,

TEIUIOOTAa4a. I1K-4.2,
I1K-4.3

12 | KoHCTpYyKIIMH CMECUTENBHBIX U cobeceoBanue [IK-4.1,

pereHepaTUBHBIX TETIO0OMEHHHUKOB. [1K-4.2,
I1K-4.3

13 | Knaccudukaius u KOHCTPYKITUH cobeceoBanne [IK-4.1,
BBITIAPHBIX anmapaTtoB. CXeMBI [1K-4.2,
MHOTOKOPITYCHBIX BBIITAPHBIX [1K-4.3
yctaHoBOK. CriocoObl pactpe/iesieHus
MOJIE3HON Pa3HOCTH TEMIIEpaTyp MO
KopiycaMm. MeToJinka pacyeTa
MHOTOKOPITYCHO BBITIApPHOH
YCTaHOBKH.

14 | [leperonka ¢ aediermanueii. cobecenoBanme [IK-4.1,
Oco0EHHOCTH TIEPHOIUICCKOM [1K-4.2,
peKTH(UKALNH. [1K-4.3

15 | DKcTparupoBaHHe B CHCTEME TBEPIOE cobecenoBanme [IK-4.1,
TEJI0-KUAKOCTh, KHHETHKA IPOLiecca, I1IK-4.2,
anmnapatypHoe opopmIICHHE. I1K-4.3

16 | PaBHOBecue mpu amcopoimu. Knnernka cobeceoBanue [IK-4.1,
IpolLecca, CXEMbI U CTaAUU IIpoLecca [1K-4.2,
aacopbumn. Kinaccuduxauus u [1K-4.3
KOHCTPYKITHH ajgcopbepoB. FloHoOOMEH.

17 | PaBHOBecHe B CHCTEME KPHUCTAJLI- cobeceoBanue [IK-4.1,
pactBop. Kunetnka mporecca. [1K-4.2,
KoHCTpYKITMU KPUCTAITN3aTOPOB. I1K-4.3

18 | Tumsr MmemMOpan. MexaHu3M U KHHETHKA cobeceoBanue [IK-4.1,
MeMOpaHHBIX TIporteccoB. KoHCTpyKInn [1K-4.2,
MeMOpaHHBIX aNNapaToB. [1K-4.3




9. Hcnonav3oeanue peitmunzo60ii cucmemsl OUeHKU 3HAHUIL.

PeliTuHroBoasi cUCTeMbl OLEHKH 3HAaHUN OOYYalolMXCsl MPOU3BOJIUTCS Ha
ocHoBaHuM «llonokeHust o Oa/UILHO-PEUTUHTOBOM CHCTEME OIICHKE 3HaHUU
CTYJIEHTOB W oOecreueHus KadecTBa YyuyeOHoro mponecca» (YTBEpxKACHO
pemienueM YMK VYuenoro coera ®I'bBOY BIIO «kKHUTVY», npotokon Nel2 ot
24 okTts6ps 2011r.).

PeiitunroBass onenka ¢GopMuUpyeTcss Ha OCHOBAaHMM TEKYIIEro U
MPOMEKYTOUYHOT'O KOHTPOJISL.

[Ipy wW3ydyeHHH NHUCIUIUIMHBI MPETyCMATPUBACTCA BBINOJHEHHE M cCllayda
oTYeTa IO MIECTH JIa0OpaTOpPHBIM paboTaM, BBITIOJHHUTH PACUETHYIO PaboTy MO
WHJMBUAYAJIbHOMY 3aJaHUI0, C/IaTh YK3aMEH.

3a JEeBATb KOHTPOJBHBIX TOYEK CTYACHT MOKET MOJIYyYUTh MAaKCUMAaJIbHOE
KOJIM4eCTBO 0ayioB — 48 (8 Ga/uIoB —BBINOJHECHHE U 3aIlITa OJTHOM JIaOOpaTOpHOU
paboThl.). 3a BHITIOJTHEHNE UHAUBUIYAJIBLHOTO PACYETHOTO 3a/JaHUsI MAKCUMAJIbHOE
KoJu4ecTBO OamioB — 12. B pe3ynbrare MakCUMaJbHBIA TEKYIIUA PEUTHHT
cocTaBuT 60 6aIIOB.

[Ipenenbl n3MeHeHust 0aIOB:

- 3a 1abopaTopHbIe padOThI U pacueTHOE 3afanue - 36+60;

- 32 3K3aMeH - 24-+40.

Takum 006pazom, eciiu ctyaeHT nosydaet Oamisl 60+100, yueOHbIi 11aH 1O
ITAXT cunTaercs BBITOJHEHHBIM.

[lepecuer peliTuHra B 4-0a/NIbHYIO ITKATY OLIEHKH:

0< 60 — HEYAOBIETBOPUTEIBHHO;

60 +72 — y10BIETBOPUTEIBHO;

73+86 - xOpo11o;

87+100 - oTam4HO.



10. Hnghopmauuonno-memoouueckoe odecneuenue OUCUUNIUHBL

10.1 Ocnosnasa numepamypa
[Ipy wW3ydeHUW TUCIUTUIMHBI

«IIpoueccel  u

arfaaparsel  ITHIICBBIX

MPOU3BOJICTBY» B KAYECTBE OCHOBHBIX MCTOYHHMKOB MH(MOPMAIMU PEKOMEHIYETCS
MCITI0JI30BATh CJIEIYIOLIYIO JIUTEPATYPY.

OCHOBHBIE ICTOYHUKN HH(POPMAIMN Koui-Bo 3k3.
m\i
I'punenko B.B. Ilpomeccsl u  ammapaTbl — HUILEBBIX 1 (Oe3TMMHTHBIH
1 NPOU3BOJICTB: YueOHoe rmocobue UIsi CTyIeHTOB 04HOW U 3a04HOM (hopM | noctyn k DBC «Znanium» mocie
oO0yuenuss HanpasieHus 151000.62 «TexHonornyeckne MAIIUMHBI M | PETHCTPALUM c IP-anpeca
o0opynoBanue» / PyOoBCKuil MHIyCTpHUANBHBIA HHCTUTYT. — Pyornosck, | HXTH)
2014. - 208 c. - Pexum JocTyna:
http://znanium.com/bookread2.php?book=518458 , mo mapomo.- 3bC
«Znaniumy»
OO0mmii Kypc MPOIECcCOB U aNapaToB XUMUIECKOW TEXHOJIOTHH 1 (6e3TMMUTHBIH
2 / Tlom pen. B.I'. Aiinmreiina:Y4ueOnuk B 2 kuurax. B.I'. A#nHmreiin, | goctym k ObC «Znaniumy mocie

M.K. 3axapo , I'.A. HocoB .- M: bunom, 2014.-1758 c. .- Pexum
JIOCTyTa: http://znanium.com/bookread2.php?book=518458 , mo
napoio.- 9bC «Znaniumy»

perucrpanum c
HXTH)

[P-anpeca

10.2 /lononnumenvnan aumepamypa

B kadecTBe JOMOTHUTENBHBIX HCTOYHUKOB HHGPOPMALMHU PEKOMEHAYETCS
VICIT0JIB30BATh CJIEIYIOLYIO JIUTEPATYPY:

JlomromHUTEIbHBIE NCTOYHUKHA HHPOPMAIIIT Kommgectso.
9K3EMILTIPOB
m\n
lapumo  M.T. JlaGopaTtopHbIli ~ TPAKTHUKYM 1o 25
1 MaccOOOMEHHBIM Tmporeccam: ydeOHoe mocobue /M.I. Tapurios,
J.H. Jlatemo-Cankr - IletepOypr: Coe n3narenscrso, 2021. — 92
c.
J.H. Jlatbmos. JlabopaTopHbIii NPakTUKyM IO MEXaHUKE 25
2 JKUJIKOCTH U ra3a: yueOHoe nocodue / JI.H. Jlatemos, M.T". "apumos.
— Cankr-IlerepOypr: CBoe nznarensctso, 2019. - 104 c.
KymunoB A.A.TemnomaccooOmen:yde0.mocodue / A.A. 1 (6e3TMMUTHBIH
3 Kymunos.- M.: Uudppa - M, 2012.- 375 c. .- Pexxnmm pgocryma: | moctyn Kk  OBC  «Znaniumy»
http://znanium.com/bookread2.php?book=511218 ,mo maposro.- 9BC | mocne peructpamnu ¢ [P-agpeca
«Znaniumy HXTUN)

10.3 Inexmponuvie ucmounuku ungopmayuu

Anpec UHTEpHET-pECcypca

HaunmenoBanue Mutepuer-pecypca

obpazoBanuey http:// www.edu.ru/

®Denepanbablii opran «Poccuiickoe

OTkpBITEIT IHTEpHET-pECypC, CBOOOTHBIN OE3TMMHUTHBIN
JIOCTYII.

MHPOPMAIMOHHO- 00pa30BaTELHBIX PECYPCOB
http://fcior.edu.ru/

denepanbHbIN LIEHTP

DNeKTpOHHBIE 00pa30oBaTEeNIbHBIE PECYPChl M CEPBHUCHI
IUTSI BCEX YPOBHEH | CTyIeHeH 00pa3oBaHusl.
OTkpBITEIH MHTEpHET-pECYpC, CBOOOTHBIN OE3TMMHUTHBIN
JIOCTYII.

OKHO JIOCTYIIa K 00pa30BaTe/IbHBIM PECypcam»
http://window.edu.ru/

WNudopmaunonnas cucrema «Enunoe

Poccuiickoe o0pa3zoBaHue: €HMHOE OKHO JOCTYIIA K
00pazoBaTeIbHBIM pecypcam, CBOOOIHBII OE3TMMUTHBIN TOCTYII.

http://elibrary.ru/defaultx.asp

Hayunas snextpoHHast 6nbiaroTeka

CorunacoBaHo:
3aB. oTAEIOM
1o OMOIMOTEUHOMY
00CTy>KUBaHUIO

e

Tapacosa B.41.



http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/

12. Mamepuanvno-mexnuueckoe oobecneuenue  OUCUUNTUHBL

(mooyna).
1. Aynropust 106- B «Jlabopatopus TerioMaccoOOMEHHBIX MPOILIECCOBY:

JlaGopaTopHasi yCTaHOBKa JIJIsl UCTIBITAHUS PA3UYHBIX KOHCTPYKIIMMA
TETIO0OMEHHUKOB.

JlabopaTopHasi yCTaHOBKA MO PeKTHU(HUKAIIHH.

Bupryansusie 1abopaTtopHbie pabOTHI IO TUAPABIUKE.
OBepxd1-MPOEKTOP.

DKpaH Ha TPEHOTE.

Hoytoyk hp500: Centrino Pentium M 740 (1730/533/2048)
1915GM.512Mb

Komnerorep ABAKUS 1H67 / 13-2100 / 2x4Gb / 500Gb / DVD / CR /
K/M/450W / E2343F2 / W7Stx - 11mr.

KommnbroTep(bl) ¢ BeIxoaoM B «MIHTEpHETY.

[Iporpammuoe obGecneuenue: Windows7, MicrosoftOffice 2007,
Antusupyc Kacnepckoro.

2. Aymutopusi 123- B « JlaGoparopus TUAPABIMKH U THUAPABIMYECKHUX

MalllhH>> .

JlaGopatopHslit cTeH «I uapocTaTukay.

JlaGoparopusbiii creHn «l'mapoguHamuika» C BXOJAIIUMU B Hero 4
uccaenyempiMu MoayisiMu: «llorepu Hamopa mo AJIMHE B KPYIJIOM
TpyOe»; «[loTepu Hamopa Ha BHE3aIMHOM pacUIMpeHumn»; «/uarpamma
bepnyimy; «PexXuMbI TEUCHU.

JlabopaTopHass ycCTaHOBKa JUIsl  OIpPEACJICHUS  XapaKTEPUCTUKU
HEHTPOOEKHOTO Hacoca:

JlabopaTtopHo - MPOMBILIJICHHBI ~ KOMILUIEKC «YHactoTHO-
PETYIUPYEMBIN PUBOJ HACOCHOW CTAHLIMM

3. Ayauropus 121- B «JlaGopaTopus mporeccoB U annapatoB XUMHUECKON
TEXHOJIOT UM

CreHp «ucclieqOBaHUE THAPOIUHAMUKN 3€PHUCTBIX MAaTEPUATIOBY.
YcraHoBka Uil M3y4YeHUsA  TEIUIOOOMEHHOro  Ipoiiecca B
KOXKYXOTpyO4aToM TEmI000MEHHHUKE.

VYcraHoBKa 11 ONpENENeHHS PEKUMOB pabOThl  HAcaJOyHOU
KOJIOHHBI.

VYceraHoBka 1t uM3ydeHHs Tpouecca pekTtuduxanuu (pasaeneHue
OMHApHOM CMeCH STUJIOBBIN CITIUPT — BOAA).

Annapatr APH-2.

[TepememmBatoniee ycrporictso 113-8100.



13. Obpazoeamenvuvle mexnoo2uu

KonmruecTBo 3aHATHII MPOBOJUMBIX B HHTEPAKTUBHBIX (hopMax- § 4acos.

OcHOBHBIE HHTEPAKTUBHBIE (POPMBI TPOBEICHUS YICOHBIX 3aHATHH:

* TBOpPUYECKUE 3aJaHUS;

* paboTa B MaJIbIX TPYyIMIIaXx;

* TUCKYCCHSI,

* U3y4YEHHUE M 3aKpEIUICHHEe HOBOTO MaTepuaia Ha MHTEPAKTHBHOW JICKIIUU
(mekmus-6ecena, JEKIUS — JUCKYCCHA, JIEKIMS C pa300poM KOHKPETHBIX
CUTyaIMi, JIGKIUS C 3apaHee 3alUIAaHMPOBAHHBIMHU OIIMOKAMH, JICKIUS- TPecc-
KOH(DepeH1IrsI, MUHU-JICKITNS).
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