MMHUCTEPCTBO HAVKH U BBICHIEI'O OBPABOBAHMS POCCUMCKOI ®EJEPALIMNA
(benepanpbHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONpATTUHCKUI TOCYIapCTBEHHBINA YHUBEPCUTET»
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(unoekc oucyuniumsl) NIOKYMEHT MOAMVCAH
3MEKTPOHHOM MOAMNCHIO

PABOYASA ITPOI'PAMMA JIUCHUIIVINHBI

IIpouecchl H anmapaThbl NHIEBBIX MPOU3BOACTB

(Haumenosanue OUCYUnIUHbL)

10 HAIIPaBJICHUIO MTOATOTOBKH (CHEUAIbHOCTH)
19.03.04 TexHosOTUs MPOAYKIIMK U OpraHU3AIMs OOIIECTBEHHOTO MUTAHUS

HaIPaBJIEHHOCTH (MPOQUIIB)/CICITHATU3AIIH
TexHoMOTHs MPOIYKIINK U OPTaHU3AIUs PECTOPAHHOTO JIea

®opma 00ydeHus: ouHast
I'on Habopa: 2020
O6mrast Tpynoemkocts: 4 3E

Pacnpenenefme JaCoB JMCHHUIIJIMHBI 110 CeMeCTpam

CemecTp 6

DopMa KOHTPOJIS KII, Hroro
Buna 3ansituid JK3aMEH
Jlexrun 18 18
JlaGopaTopHbie 16 16
[TpakTrueckue 18 18
PykoBOJICTBO: KypCOBBIEC MPOEKTHI 15 15
[IpomexyTouHas aTTecTanus 0,35 0,35
KonTaktHas pabota 53,85 53,85
CamocrosiTenbHas pabora 54,5 54,5
Konrposb 35,65 35,65
Htoro 144 144




Pabouyto nporpamMmmy coctaBui(u):
Homenr, k.1.H., Kynakosa [O.I1.

(OondcHocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

(OonarcHocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Penien3upoBanue pabodeit mporpaMMbl JUCITUTITHHBI:

OtcyTcTBYET

Peniensent

(OonarcHocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma qucuuIUIMHEL cocTaBieHa Ha ocHoBaHuM ®I'OC BO u yueOHoro miaHa
HanpasiieHuss 1noaArotoBku 19.03.04 TexHonoruss nmpoAyKUMHM W OpraHu3anus OOLIECTBEHHOI'O
IIUTaHUS

Cpok naeiicTBusi paéoueii mporpaMmbl TUCHHILIHHBI 10 «01» cenTsiopsi 2024 r.

YTBEPXIEHO

Ha 3aceganun Kad)elIDBI «TexXHOIOTUH NPOM3BOACTBA IMHUIICBOM MPOAVKIIUM M OpPraHM3aIUs
O6IJ_ICCTBCHHOF0 IIUTaHUA»

(mpotokon 3acemaanusi Ne 1 ot «03» centsiops 2019 r.).



1. Ileab ocBOeHHS JUCIUILIHHBI

HGJIL OCBOCHHUA MOUCHUIINIMHBI — TMOJYUYCHUC CTYIACHTAMU 3HaHUH B o00JIacTu TCOpHUU
pa3MyHBIX  IPOLECCOB  IMMIIEBOM  TEXHOJOIMH, [PUHLMIIOB  YCTPOMCTBA M  METOJOB
INPOCKTUPOBAHWA alllapaTOB W MalllMH, HCIOJIB3YCMbBIX MJId peain3dalluu 3THUX IIPOLCCCOB B
YCIIOBUSIX PEabHOIO MPOU3BOCTBA C MAKCUMAaIIbHOU 3()(hEKTUBHOCTHIO.

2. Mecro aucunminnsl B ctpykrype OIIOIT BO

JlMcUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOPBIX Oaszupyercs JaHHas AMCLUILIMHA:
«Bpicmas matemartukay, «Pusuka», «mwxeHepHas rpaduka», «MexaHukay, «O00pymoBaHuE
NPEeJNpUATHI OOIECTBEHHOTO NUTaHUs», «YueOHas npakTuka», «[Ipom3BoncTBeHHas MpakTHKa
1,2».

JIMCIIUIUITMHBL U TIPAKTUKH, JUTSI KOTOPBIX OCBOCHUE JAHHOW NUCHIUIUIMHBI HEOOXOAUMO KaK
npeaumecTpyromee:  «TeXHOIOrus MNUINEBBIX NPOU3BOJACTB HA  MNPEAUPHUIATHIX  MHUILEBOU
MPOMBILUIEHHOCTHY, «[IpoekTupoBaHue MpeAnpUSTHII OOIMIECTBEHHOTO NUTaHUs», «TexHomorus
MIPOJYKTOB OBICTPOTO MPUTOTOBICHUY, «IIpon3BOICTBEHHAS TPAKTHKA 4.

3. IlnanupyemMble pe3yJIbTaThl 00y4eHUs

dopMupyembie U
KOHTPOJINpyeMble Hrukaropst AOCTHAEHMH I[Inanupyemble pe3yJbTaThl
KOMIIeTEHIIM U KOMHUETCHIAH o0y4eHus
(Ko1 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBAHUE)

I'oToBHOCTH - 3HaTh:

IKCILTyaTUPOBATh - COCTOSIHUE U TIEPCIIEKTUBHI Pa3BUTHS

pa3IUYHbIC BU/IBI COBPEMEHHBIX aIlllapaToB ¥ MAaIllMH B

TEXHOJIOTHYECKOTO n3y4aeMon oTpaciu 1102001 (S:10)7

o0opyoBaHUS B MIPOMBIIIICHHOCTH;

COOTBETCTBHUH c - DKCIUTYaTAI[MOHHYIO TOKYMEHTAIIHIO

TpeOOBaHUSAMH  TEXHHKH 1 JJOKYMEHTAITUIO 110 TEXHHUKE

0e30MacHOCTH pa3HbIX 0€30MacHOCTH.

KJIaCCOB MIPEATPUITHI YMeTs:

nutaaus (OI1K-4) - BBINOJIHATH OCHOBHBIE PacyeThl U
COCTaBJIATh HEO0XO0AUMYIO
TEXHUYECKYIO JIOKYMEHTAITUIO
TEXHOJIOTUYECKHX MPOIECCOB;
- TOJB30BAaThCS  TEXHHUYECCKUMU
YCIOBUSIMH W CTaHIApTaMH  Ha
TEXHOJIOTHYECKHUE MPOIIECCHI u
anmnaparsl;
- OKCIUTYaTUPOBATh PA3JIMYHbIC BUIBI
anmapaToB ¥ 000py10BaHUS
Bnanets:
- HaBBIKaMU DKCIUTyaTalllH
Pa3TUYHBIX BUJIOB MAIITUH U
anmnapaToB MUIIEBLIX TPOU3BOJCTB

I'oToBHOCTH - 3HaTh:

YCTaHABIINBATh U - TEXHOJIOTHYECKHE TTPOIECCHI

OTIPECIISATh IPUOPUTETHI B MIPOU3BOJICTBA MPOAYKIIUU




dDopmupyeMbie U
KOHTPOJIMpyeMble
KOMIIETEHI[HH
(KOJ 1 HAUMEHOBAHME)

HNHAuKATOPbI 10CTHKEHUS
KOMIIeTeHIIu I
(Ko ¥ HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

cdepe mpou3BOICTBA
NPOTYKIIUHU TUTAHUS,
00OCHOBBIBATh MPUHATHE
KOHKPETHOTO
TEXHUYECKOTO PEIICHHS
pu pa3pabOoTKe HOBBIX
TEXHOJOTMYCCKUX
MPOIIECCOB MPOU3BOJICTBA
MPOAYKIHUH TUTAHUS;
BBIOMPATh TEXHUYECKHUE
CpE/ICTBA U TEXHOJIOTHH C
Y4ETOM IKOJOTHIECKUX
MOCJIEACTBUI UX
npumenenus (I1K-4)

(TumpoMexaHU4YeCKre, MEXaHUIECKHE,
TEIJIOBBIC, MACCOOOMEHHBIE)
-IIPUHITUIIB pA0OTHI 1 YCTPOHCTBO
OTJICIBbHBIX MAIIIUH M aIllapaToB U
OCHOBBI HX pacyeTa

YMeTh:

- HAaXOJUTh ONTUMAJILHBIE U
paHI/IOHaJH)HBIe TCXHUYCCKHC pe)KI/IMI)I
OCYIIIECTBIIEHUSI OCHOBHBIX
HpOHCCCOB ITUIIEBBIX HpOI/I3BOIICTB,
BBISIBJISITH OCHOBHBIC (DAKTOPHI,
OTIPEIETISIONINE CKOPOCTh
TEXHOJIOTMYECKOTr0 Ipolecca

- NPOBOAUTH CPABHUTEIBHBIA AHAIN3
KOHCTPYKTUBHBIX PELICHUH;

- BBIOMpaTh TEXHUYECKHUE CPEJICTBA U
TEXHOJIOTMH MUILEBBIX IPOU3BOJICTB

Bnanets:

-COBPEMEHHBIMU HH()OPMaAIMOHHBIMHU
TEXHOJOTHSIMH;

- METOZIaMH pacdeTa 000pyT0BaHUS




4. CTpyKTYypa M coep:KaHue TUCHUIIAHbBI

Monyab
(pa3zaea)

Bun
yueOHoit
padoThbI

HaumenoBanue TeM 3aHATHH
(yueOHoli padoThbI)

Cemectp

Oo0nem, u.

Baaasbl

HNHuTepakTus, 4.

DopMbI TEKYLIET0
KOHTPOJIA
(HamMeHOBaHUE
OLICHOYHOI'0
cpeacTsa)

Monynsb 1

Jlek 1

BBenenue. Knaccudukamus OCHOBHBIX
IIPOLIECCOB MHIIEBOM TexHoioruu. OOmue
MPUHIUIIBI PACcUETOB MAIllMH W aIllapaToB.
Omnpenenenue OCHOBHEIX pa3mepoB
arnmapaToB

Jlek 2

Marematuueckoe u ¢buznyeckoe
MojenupoBanue. Teopus momoous. YciaoBus
OJIHO3HAYHOCTH, TEOPEMBI nonoous,
KPUTEpUAIBHEIE YPABHEHHUSL.

Jlek 3

IM'maponnnamuxka. VYpaBHeHue  pacxoja.
Juddepennmanbaole YpaBHEHUs JUISL
peaTbHOM JKUJIKOCTH.

Jlek 4

Bunael ¢unbrpoBanus. J[Bwkymas cuina wu
CKOpocTh mporieccoB. OOopynaoBaHue Jist
(UITBTPOBAHUS.

Jlek 5

LlentpudyrupoBanue. @daktop pasaeneHus.
KoHcTpykiun neHTpudyr.

Jlex 6

BremapuBanne. O6mue cBenenus. Dduszmko-
XUMHUYECKHE OCHOBHI BhIapuBaHusi. CriocoObl
BBIITAPUBAHUS. YcerpoiictBo BBITTAPHBIX
anmnapaToB

JIex7

OOume cBenenus. Puznyeckue OCHOBBI
abcopOIuy. [TpuHIIMTIHATTEHBIC CXEMBI
abcopbuuu. Koncrpykumu abcopbepos.

JIex8

[leperonka wu  pextuduranmsa.  OOmme
CBE/ICHUS. Teopernueckue OCHOBBI
IIPOLIECCOB. IIpocras NIEPErOHKa.




DopMbI TEKYLIET0

Bun . KOHTPOJIS
Moayab . HaumeHoBaHue TeM 3aHATHI
(pasnea) yueOHoit (yaeGHoii padoTs) Cemectp |O0bem, u.| banabl | UHTepakTuB, 4. | (HAHMEHOBaHHe
padoThbI OLICHOYHOI'0
cpeacTsa)
Pextudukarnus. MarepuaabHblii U TEIUIOBOM
OanaHc peKTU(UKAILIUH.
Jlex9 Kpucrannuzauus. O6mue ceenenust. Cratuka 6 2 - - -
u KHHETHKa npoiecca. Metonbl
KpUCTaJUIU3aLuH. Konctpyknnn
KpPHUCTaJJIN3aTOPOB.
Ip 1 Omnpenenenre OCHOBHBIX ITapaMeTPOB MAlIUH 6 2 10 - Otuer no
JUTSL TIEPEMEIIMBAHUS CHITYYUX MPOAYKTOB MpaKTUYECKON paboTe
Ip 2 Pacuer 0CHOBHBIX ITapaMeTpOB 000pPYIOBAHUS 6 4 10 - Otuer o
JUIS  TIEPEMEIIMBAHUS JKUAKUX — IHIIEBBIX MpaKTUYeCKON paboTe
IIPOAYKTOB
[Ip3 Pacuer koadurmenTa Teronepenaun 6 2 10 - Otuer o
[IpaKTU4eCKOH paboTe
[Ip4 Pacuer KOXyXOoTpyOHOro TEMI00OMEHHOIO 6 4 10 - Otuer no
amnmapara NpaKkTU4YEeCKOH paboTe
Ip5 Pacuer 3arpaT TemIOTBI Ha BbIIAPUBAHUE 6 4 10 - Oruer no
BJIATU MPaKTUYECKOM padboTe
[Ip6 OmnpeneneHre pacxona TETUIOTHI B BO3yXa B 6 2 10 - Otuer o
IIPOLIECCE KOHBEKTUBHOM CYIIKU. MpaKTU4YEeCKON paboTe
JIa6 1 UccnenoBanue npoliecca nacrepusaun 6 4 10 - Otuer no
nabopaTopHoi paboTe
JIa62 Hccnenosanue npouecca BbIIapUBaHUs. 6 6 20 - Otuer no
nabopaTopHoi paboTe
JIa63 Maccormepenaya 6 6 10 - Otuer 1o
mabopaTopHOii paboTte
Cp WN3ydyeHne  TEOPETHUECKOTO  MaTepHala. 6 54,5 - -

OdopmiieHre or4era MO MPAKTHYSCKHM |
1ab0paTOpHBIM paboram. PabGora Hax




DopMbI TEKYLIET0
Bun . KOHTPOJIS
Monyasb . HaumeHnoBaHue Tem 3aHATHH
yueOHoit N Cemectp |O0bem, u.| banabl | UHTepakTuB, 4. | (HAHMEHOBaHHe
(pa3znen) (yueOHoli padoThbI)
padoThI OLICHOYHOI 0
cpeacTBa)
KYPCOBBIM IIPOEKTOM
KII KypcoBoii npoekt 6 - - [losicuuTenbHas
3amnucKa KypcoBOIo
IPOEKTA, 2 yepTexka
dbopmata Al
KPII 1,5
1A 0,35 100 HTorosslii Tect
Kontposb 6 35,65 - - -
Hroro:| 144 200

Cxema pacyera utoroporo 6asaiaa: Texyuuii pedTUHr + Pe3ynbrat HTOroBOro TeCTa U BCe JAEJIUTCS Ha 2




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

TexHoNOrUsl TPAaTUIMOHHOTO OOY4YeHHS — OpraHu3anus ydeOHOro mpolecca B BY3e,
OCHOBaHHasi Ha JICKLMOHHO-CEMHHAPCKO-3a4€THOM ¢opMax oOydyeHUs: JEKUUs, NPAKTHUYECKOe
3aHATHE, JTAaOOpaTOpHBIE 3aHATHUSA, CaMOCToATeNbHas pabora . Meronbl OOy4eHHUs: HArJsi/IHBIC,
CJIOBECHBIE, TPAKTUYECKHE.

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JUCHHUIIVIMHBI

B npornecce ocBoeHUS JIEKIIMOHHOTO MaTepHaia CTYACHT M3y4aeT KOHCHEKT JIEKIUHI U mpH
HEOOXOAMMOCTH COOTBETCTBYIOIIMH TEOPETHYECKHH MaTepHai MO JINTepaTYpHbIM HCTOYHUKAM
YKa3aHHBIM B OCHOBHOM U JIONTOJTHUTEILHOW JIUTEPATYpE.

OT4eThl 10 NPAKTUYECKUM 3aHATUSAM JOJDKHBI COJAEPIKATH!

- TUTYJIHBIN JIUCT
- 1IeJIb M 3a/1a4M IPAKTUYECKON pabOTHI
- KpaTKyIO TEOPHUIO B COOTBETCTBUU C 3aJaHUEM
- pacueTsl
-BBIBOJI
OtueTsl 110 1a0OpaTOPHBIM PAOOTAM JOJIKHBI COJAEPIKATH!

- TUTYJBHBIN JHUCT
- 1IeJTb ¥ 3a/1a4M J1a00paTOpHOI paboThI
- KpaTKYyIO TEOPHIO B COOTBETCTBHUH C 33/IaHUEM
- pe3yJbTaThl UCCIIEI0BAHUS M PACUEThI
-BBIBOJI

KypcoBoii npoekT no aucuumiaune «IIporecchl v anmnapaTsl NUILEBBIX TPOU3BOICTBY» COCTOUT
U3 TOSICHUTENbHOW 3amucku o0beMoM oT 20 mo 40 cTpaHMIl CTaHIAPTHOTO MEYaTHOTO TEKCTa
(mapameTpsl CTpaHHIBI, ad3ama, mpUpTa TOHKHBI OBITH CIEAYIOINIMMU: OPUCHTAIUS CTPAHHIIBI —
KHIDKHAS; TOJDKHBI COOMIOAAThCS CIENYIOIINEe pa3Mephl Moei - mpaBoe He MeHee 10 MM, BepxHee
u HiwkHee He MeHee 20 mm, eBoe He MeHee 30 Mm;ab3ail — oretyn 1,25 cM; TEKCT pacnpeesneH 1o
mmpune; untepBan — 1,5; mpudr —TimesNewRoman, oObrusblif, 14 kerns (pazmep), IBeT—
TEKCTOBBIX CHMBOJIOB — YEPHBIN) u rpaduyeckord wactu (2 ueprexa ¢opmara Al).
OpuruHanbHOCTh TEKCTa J10JKHA ObITh He MeHee 50%. Hipke npuBeneHsl copepkaHue U Mopsiok
oopMIIeHHUS.

. TuTynbHbIN

. 3ajaHue Ha MPOEKTUPOBAHUE

o COJEPXAHUE

o BBEJIEHUE

. OcHoBHast yacTh (pa3aenbl, I1aBbl padOThI, HAIIPUMEp: KiIacCUPHUKaIus,
TEXHOJIOTHYECKasi CXeMa, YCTPOMCTBO M MPUHLUI pabOTHl, TEXHUYECKHE XapaKTePUCTUKH, pacyeT
OCHOBHBIX MapaMeTPOB, YCIOBHSI MOHTaXKa, TEXHUKA 0€30MaCHOCTH MPH IKCIUTyaTalluy U T.I1.).

. 3AKJIFOYEHUE (BbIBOMIBI U NTPEAJIOKEHUS ).

o CIIMCOK MCIIOJIb3OBAHHbBIX NCTOYHMKOB

o I[MTPUJIOXXEHUA

['padmyeckas 4acTh KypCcOBOTO MPoeKTa BhINoHsAeTcs B iporpamme KOMPAS, dopmat Al.

I'padmueckas 4acTh KypCOBOT'O IPOEKTA COJEPKUT 2 YepTerxa:

1) TexHomornueckasi cxema (JIMHUSA).

2) KoHcTpykuus uccieryeMoro anmnapara (MiIu TEXHOJIOTHs ITPOU3BOJCTBA IIPOIYKTA)



7. OneHo4YHbIE CPeACTBA

7.1. IlacnopT OLEHOYHBIX CPeJICTB

Cemectp Koa xoHTpOIMpyeMoil KOMIIeTeH U HaumenoBaHue
(W1M ee YaCTH) OIICHOYHOI'0 CpeIcTBa
6 I'oroBHOCTB sKkcIuryaTupoBaTh | Tectsr Ne 1-4
pasMuHble BBl TeXHOJorudeckoro | Bompocsl k sk3ameny Ne 6, 8,10,12,19,28
obopynoBanusi B cooTBeTcTBUM ¢ | IIpakTrueckue paboTs 1-6
TpeOOBAHUSAMHU TEXHUKH O€30MTaCHOCTH
pa3sHbIX KJIACCOB IIPEANPUATHN
nutanus (OT1K-4)
6 ['oToBHOCTH ycTaHABIMBATH U Bomnpocsr k sk3ameny Ne 1-5, 7, 9, 11, 13-
OTIPEICTISATh IPUOPUTETHI B cepe 18, 20-17, 29,30.
IIPOU3BOJCTBA ITPONYKLIUH ITUTAHHUS, JIaGopatopusie paboTs 1-3

00O0CHOBBIBAaTh MPUHITHE KOHKPETHOTO
TEXHUYECKOTO PELICHUS TIPH
pa3paboTKe HOBBIX TEXHOJIOTMYECKUX
HPOLIECCOB IPOU3BOACTBA IPOTYKIIUH
MUTaHKS; BEIOMPATh TEXHUYECKUE
CpPE/ICTBA U TEXHOJIOTHHU C yIETOM
9KOJIOTMYECKUX MOCIEACTBUI NX
npumenenus (ITK-4)

7.2. TunoBblie 3a/laHusl WJINK UHBIC MaTEpHUaJbI, HCOﬁXOIII/IMI)Ie JISl TEKYIIEIr0o KOHTPOJIA

7.2.1. Kypcosoii npoexkT

(Haumenosanue oyeHouHo20 cpeocmea)

TeMbI KYpCOBBIX IPOEKTOB

Ne i/ TeMbl
1 PacueT 0CHOBHBIX MapamMeTpoOB NMaCTEpU3aTOPA
2 PacdeT 0CHOBHBIX MapamMeTpoB cenaparopa
3 PacdeT 0CHOBHBIX MapamMeTpoB TOMOT€HU3aTOpa
4 PacyeT 0CHOBHBIX MapaMeTPOB KOKYXOTPYOHOTO TEIIIOOOMEHHOTO ammapara
5 [IpoexTupoBanue TEXHOJIOTHYCCKOM JTUHUU o MPOU3BOACTBY MOJIOKa
MACTEPU30BAHHOTO.
6 [IpoexkTrpoBaHrEe TEXHOIOTUYECKOW JJUHUH MO MPOU3BOACTBY ChIpa.
7 [IpoekTrpoBaHrE TEXHOJOTUYECKON JJMHUM MO MPOU3BOJCTBY TBOPOTa.
KpaTkoe onucanue u perjiaMeHT BbINOJTHEHUSA
[TepBas Tema Pexomennyemslie pasaensl Hcxonaubple JaHHBIC O
OykBa KypCOBOTO KypCOBOI'O MIPOEKTa pacdeToB
bamunnn MIPOEKTA
AB,B,I’ Pacuer BEJIEHHUE SI6104YHBIH COK.
OCHOBHBIX 1. Knaccuduxamnus ty =92°C
napamMeTpoB nacrepusaTopos npumensemsix | [IponsBogurensnocts W=1,5

nacTepusaropa B ITUIIIEBOM MPOMBIIUIEHHOCTH | KI/C. HauanbHas




2.  TexHonormueckas JUHHS
MIPOU3BOJICTBA MOJIOKA (OIHCATh
Ha3HAYCHUE,
MOCIIeIOBATENILHOCTD, CXEMY,
MECTO IMacTepu3aTopa U ero
Ha3HAYCHHUE B TAHHOU JIUHUU U
T.11.) Ecniu Bamu BeIOpaH
MacTepu3aTop He JUIsl MOJIOKa, a
JOITYCTUM, JUTSL APYTOToO
MUIIEBOTO MPOIYKTA,
TO,CJIEIOBATEIHHO, JTHHUIO
OTIHCHIBAETE JIJISl BAIIIETO
MPOIYKTA.

3. Pacder oCHOBHBIX
napaMeTpoB MacTepru3aTopa

temneparypa coka t,=14 °C,
KOHEYHas (mocne
OXJIAXKICHHUS ) =20 °C.
Koapduuuent perenepanuu
E=0,75.

3AKJIIOUEHUE
CITMCOK UCIIOJIb3YEMBbIX
NCTOYHHUKOB
I[TPUJIOXKEHUE
JLE, K3 Pacuer BEJIEHUE [TorrpaBouHBII
OCHOBHBIX 1Knaccudukanus cenapatopon koa¢ppunuent =0,42
rapamMeTpoB IIPUMEHSAEMBIX B IIUIIECBOMI z=101; o = 53 rpaz;
cemaparopa MPOMBIIIUIEHHOCTH Rs=0,14m; Ry=0,04M;
2 TexHomornueckas TUHUSA d=0,75*103; po =960
MIPOM3BOJICTBA CIUBOK (OTHCATh KT/MS; prax = 1030Kr/M>; ps=
Ha3HAuYCHHE, 1,23xr/m%;1.=5,4-10 ITa c;
MTOCJICIOBATEIILHOCTD, CXEMY, N+=0,38; Mux=0,3;
MECTO ceraparopa u ero w=660pan/c; R;=0,075m;
Ha3HAYCHHE B JAaHHOU JIMHUH U r=0,015m; F=0,218 m?; n
T.11.) Ecniu Bamu BeIOpan tpenust =0,3; G=156 kr;
BO3IYIIHBINA CemapaTop, To, H=0,12 m, v=104 Mm/c.
CJICI0BATENIbHO, JIMHUIO [TnoTHOCTB, COnEpKaHuE
OIMCHIBACTE IS BAIIETO KUpa BBIOUpaeM B
MIPOYKTA. COOTBETCTBHH C BaIlIM
3PacyeT OCHOBHBIX ITapaMeTpOB MIPOTYKTOM TIO
cernaparopa CIIPABOYHBIM TaOJIHUIIAM.
3AKJIIOUEHUE
CIIMCOK HCIIOJIb3YEMbIX
NCTOUYHHMKOB
I[MPUJIOXKEHUE
NK,JLM | Pacuer BEJIEHUE d=0,04 m; s= 0,04 m; n=
OCHOBHBIX 1 Knaccudukamms 140 munt; z =3;
apaMeTpoB FOMOT'€HU3aTOPOB P=4200011a
TOMOTEHH3ATOP MPUMEHSEMBIX B MHUIIECBON [T10THOCTB TIPOIYKTA U €r0
a MIPOMBIIIIICHHOCTH YACTHHYIO TeIJIOEMKOCTh

2 TexHonoruueckas JTHHUS
MPOU3BOJCTBA (OINHUCATH
Ha3Ha4YeHHeE,
MIOCJIEIOBATENbHOCTD, CXEMY,
MECTO TOMOTE€HH3aTOpa U €T
HA3HAYCHHE B JIAaHHOW JIMHUU U
T.11.)

oIpeseisieM 10
CTIPaBOYHBIM Ta0JIUIAM B
3aBUCHMOCTH OT IIPOAYKTA,
KOTOPBIN BbI IIOJIBEpraere
TOMOT€HM3ALUH.




3 Pacuer 0CHOBHEBIX
napamMeTpoB rOMOTEHH3ATOpa

3AKJIFOYEHUE
CIIMCOK UCIIOJIB3YEMBIX
NCTOYHUMKOB
[MPUJIOXEHUME
H,O,ILP Pacuer BEJIEHHE [Tpon3BOAUTENBLHOCTD
OCHOBHBIX 1 Knaccudukauus Q=14,5 MBt
napamMeTpoB TENI000MEHHBIX aNnapaToB Hauanenas TeMIIepaTypa
KOXYXOTPYOHOI' |  mipuMeHsSEeMBIX B ITUIIEBOM rperomieit Boawl t'1 = 145°C,
0 MPOMBIIIUIEHHOCTH KOHCYHas TeMIICpaTypa
TEIIIOOOMEHHOT | 9 KOHCTpYKIHS, TIPHHIATI rperomei Boasl t1 = 92 °C,
0 amnmnapara paGOTbI KOKYXOTPYOHOTO HauanbHas  TEMIEpatypa
TEIIO0OMEHHOTIO anmapara HarpesaeMoii Bojibl 2 = 4 °C,
3 Pacuer OCHOBHBIX KOHeqHas ~  TeMreparypa
[apaMeTpoB IO{arpeBaeMon Boabl t2 = 73
3AKJTIOYEHVE C
CIINCOK UCIIOJIB3YEMBIX
NCTOYHMKOB
IMPUJIOXEHUE
CT,V,® | IlpoektupoBan BBEJIEHUE 22000 xr MoJIoKa
ue 1 AccoptumeHT MacTepU30BaHHOTO,
TEXHOJIOTMYECK npousBoaumoro B Poccuiickoit KUPHOCTBIO 3,2%
Ol TUHUH 110 @denepani MOJIOKa Bce nannble cBs3aHHBIE C
IIPOU3BOJCTBY 2 (O0630p COBpPEMEHHBIX IJIOTHOCTBIO, JKUPHOCTHIO
MOJIOKa TEXHOJIOTUYECKHUX JTMHUN U3 CIIPaBOYHBIX TaOIUI]
acTepU30BaHH MIPOU3BOJICTBA MOJIOKA COOTBETCTBYIOIIHX
oro. 3 PacueT 0OCHOBHOTO CBHIpBS U JAHHOMY MPOJIYKTY.
BCIIOMOTATEJIbHBIX MAaTEPHUAIOB
4 Tlokazarenu KayecTBa U
0e30macHOCTH
3AKJIIOYEHUE
CIINCOK UCIOJIB3YEMbBIX
NCTOYHMKOB
I[MPUJIOXEHUE
X, IL,Y,1I | [TpoexTrpoBaH BBEJIEHUE 500 kr cbipa
ue 1 Knaccuduxanus u «Poccuiickoro»
TEXHOJOTHYECK ACCOPTUMEHT Bce nannble cBs3aHHBIE C
Ol IMHUU 110 2 (O0630p COBpPEMEHHBIX IJIOTHOCTBIO, KUPHOCTBIO
MIPOU3BOJICTBY TE€XHOJIOTMYECKHUX JTMHUN U3 CIIPaBOYHBIX TaOJIHI]
CchIpa. IPOM3BOJICTBA ChIpa COOTBETCTBYIOLIHX
3 PacueT 0OCHOBHOTO CBHIpBS U JAHHOMY TPOJYKTY.
BCIIOMOTATEJIbHBIX MAaTePUAJIOB
4 Tlokazarenu KauecTBa U
0€3011aCHOCTH
3AKJIIOYEHUE
CIINCOK UCIIOJIB3YEMBIX
NCTOYHMKOB
[MTPUJIOXXEHUE
1,2,}0,4 | IlpoexktupoBan BBEJIEHUE 700 xr TBOpOTA,
ue 1 AccoptumeHT KUPHOCTBIO 9%
TEXHOJIOTUYECK Ipou3BoAUMOro B Poccuiickoi Bce naHHbIE CBSI3aHHBIE C




Ol JINHUY 110 ®denepanuiv TBOpOra IJIOTHOCTBIO, ) KUPHOCTHIO

MIPOU3BOJACTBY 2 0O0630p COBpEMEHHBIX U3 CIIPABOYHBIX TaOIHI]
TBOpOTa. TEXHOJIOTUYECKUX JTMHUN COOTBETCTBYIOIIIX
MIPOU3BOJICTBA TBOPOTA JAHHOMY TPOJYKTY.

3 PacueT 0CHOBHOTO CHIPBS H
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJIOB
4 Tloka3zaTelM KadyecTBa U
0e3omacHOCTH
3AKJIIOUEHUE

CIIMCOK UCIIOJIB3YEMBIX
NCTOUYHHUKOB
TTPUJIOXXKEHUE

KypcoBoil MpoeKT BBIMONHSAETCS B TEUEHUU CEMECTpa, OICHKA BBICTABISETCS B IMEPUOJ
JK3aMEHAIIMOHHON CECCUMU.

Kpurepun ouenkmn:

Onenku Kpurepun u HOpMbI OLICHKH

«OTIUYHOY BBICTABJISIETCSL CTYICHTY, €CJIH B OSCHUTEIBFHON 3aIIHCKEe KYPCOBOTO
MPOEKTA M3JI0KEHBI BCE COCTABIIAIOIINE 3aJaHNs ; TIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUI 00 00bEKTE U3yUCHHUS,
J0Ka3aTeJIbHO PACKPHITHI OCHOBHBIE MOJI0KEHHS (CBOOOIHO
OTIEpUPYET MOHATUAMU, TEPMUHAMH, U JIP.); IPOU3BEICHBI
NpPaBUIBHBIE PACUYETHI; B OTBETE OTCIEKHUBACTCS YETKasl CTPYKTYpa,
BBICTPOEHHAS B JIOTMUYECKOW MOCIEJ0BATEIIbHOCTH, HATMYHE 2
yeprexen popmara Al

«XOpOILO» BBICTABIIACTCA CTYJCHTY, €CIIU BIOSICHUTEILHOM 3aHCKE KypCOBOIO
MIPOEKTA U3JI0KEHBI TPAKTUYECKH BCE COCTABIISAIONINE 3aJaHus,
MOKa3aHO YMEHHE BBIJCIIUTh CYIIECTBEHHbIE U HECYIIECTBEHHBIE
MOMEHTBI MaTepHalia; OTBET YETKO CTPYKTYPUPOBaH, BHICTPOEH B
JIOTUYECKOU MOCIIeA0BATEILHOCTH, U3JI0KEH JTUTEPATYPHBIM
I'PaMOTHBIM SI3BIKOM; OJTHAKO OBUIN JOIMYyIIEHBI HETOYHOCTH B
pacueTax; Hamuuue 2 yeptexeit popmara Al

«YAOBJIETBOPUTEIIHO» | CTABUTCS, €CIU B MIOSCHUTENIBHOM 3aIIMCKE KypCOBOIO ITPOEKTa
U3JI0’KEHBI HE BCE COCTABIISIONINE 33/1aHUs, J]aH HETIONHbII OTBET Ha
IIOCTABJIEHHBIA BOIIPOC, JIOTUKA U MOCIEA0BATEIBHOCTD U3JI0KEHUS
MMEIOT HEKOTOPbIE HapyIIEeHHUs, AOMYILEHbI OIUOKH B pacueTax;
Hasimuue | yeptexa gopmara Al

«HCYIOBJICTBOPUTCIIBHO» CTaBUTCA, C€CJIN B MOSICHUTEILHON 3aIlliCKe KYpPCOBOI'O IIPOCKTa
H3JI0KCHBI HE BCC COCTABJIAKOINUC 3aJaHUs, JaH HEIIOJIHBIN OTBET Ha
IIOCTaBJICHHBIM BOIIPOC, MOOMYHICHBI CYHICCTBCHHBIC OIIMOKH B

TEOPETHYECKOM MaTepuaje; He IMPEIOCTaBICHBI YepTe:ku (popmara
Al
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TECT 1
CucTteMbl, COCTOSIIINE U3 ra3a U paclpe/ie]ICHHbIX B HEM KarleJb JKUIKOCTH pa3MepamMu
0,3-3 MKM, 00pa30BaBIIUXCS B IpOIeccax KOHICHCAIIUH, 3TO:
[Ib1mm
Tymansl
Cycnensu# 3710:
HeonHopoaHbIE CHCTEMBI, COCTOSIIUE U3 JKUIKOCTH U B3BEIIEHHBIX B HEYM TBEPABIX
YaCTHII
CucreMsl, COCTOSIIME U3 )KUAKOCTU U PACIPE/ICTICHHBIX B HEW Kallelb IPyrou *HUAKOCTH,
HE PaCTBOPSIOLIEHCS B IIEPBOU
CucTteMbl, COCTOSIIINE U3 Ia3a U PacIpe/IeIeHHbIX B HEM TBEP/IbIX YaCTHUI]
OMyNbCHUU 3TO:
HeonHOpoaHbIE CUCTEMBI, COCTOSIIUE U3 )KUIKOCTH U B3BEILIEHHBIX B HEM TBEPABIX
YaCTHII
CucreMsl, COCTOSIIIME U3 )KUAKOCTH U PACIIPENEICHHBIX B HEH Kallesb IPyroi *KHUIKOCTH,
HE PaCTBOPSIOLIEHCS B IIEPBOU
CucreMbl, COCTOSIIIME U3 ra3a U PaCIpeIeICHHbIX B HEM TBEPIbIX YaCTHUI]
Crioco0rl pa3ziesieHns: HEOJHOPOIHBIX CUCTEM:
Ocaxnenue, GUIbTpOBaHUE, IICHTPUDYTUPOBAHNE, CEMAPUPOBAHNE
[IceBnooxmkeHue, nepemMennBaHmue
[pomuecc pa3neneHuss HEOMHOPOIHBIX CMECcel Ha (PpaKInu, IPH KOTOPOM B3BEIICHHBIC B
JKUJKOCTHU WM Ta3€ TBEP/IbIe WU JKUIKHE YaCTUIBI OTIEISIOTCS OT CIUIOMIHOM (ha3bl MO/
JEHCTBHEM CHJI TSKECTH, IEHTPOOEKHBIX MITH DJIEKTPOCTATHIECKUX, ITO:
OuibTpOBaHUE
OcaxneHue
LleaTtpudyrupoBanue, 310:
[pouecc pasneneHuss HEOIHOPOIHBIX CYCIIEH3UI U AIMYIbCUN Ha (hpaKIMK B TIOJIE
IEHTPOOECIKHBIX CHJI
[Iponecc pa3zneneHust HEOAHOPOIHBIX KUAKUX UM ra3000pa3HbIX CUCTEM B pe3yJIbTaTe
BBIJICJICHUS TBEPABIX WM KUJAKUX YACTHIL O] ACHCTBUEM I'PaBUTAIIMOHHOTO MO
Kaxoit Bug 000pynoBaHus H300pakeH Ha PUCYHKE?
OTCTORHBIA EAPABAH ~—_ - KOWX
NONACTA WHEKA ~__ gy [ " TIONGIA BHYTPEHHM
- — ] BAPABAH

i L

OCANOK PUNBTPAT
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['opu3oHTanbHASE OTCTOMHAS EHTPU(yTra HEPEPHIBHOTO JIEHCTBHS CO ITHEKOBOM
BBIFPY3KOM

Cemapatop HENpEepBIBHOTO IEUCTBHS C TPEOKOBOM MEIIaTKON

K cBepxuentpudyram otHOCAT HEHTpUDYTH ¢ PaKTOPOM pa3aeneHUs:

®p> 3000

dp< 3000

Kakas cxema o0opynoBaHus n3o0paxeHa Ha puUCyHKe?

L:l OcReTneHHAR
N BHMIAKOCTD

CxeMa OTCTOWHUKA HEMIPEPHIBHOTO JEHCTBUS ¢ IPpeOKOBOI MEIIaIKOM
Cxema HeHTpU(YTH HEPEPHIBHOTO JIEHCTBUS € TPEOKOBOW MeEIaIKON

B cnydae, korga nuamMeTp TBEPABIX YaCTHI] OONIbINE JUaMeTpa mop GuiIbTpyromei
NEPETOPOAKU TPUMEHSIOT:
@unbTpoBaHue ¢ 00pa30BaHUEM OCAJ/IKa Ha MOBEPXHOCTH (PUIIBTPYIOIIEH ePEropoiKu
OunpTpoBaHUE C 3aKYIOPUBAHUEM TIOP

B cityuae, korza TBepple YaCTHULIBI TPOHUKAIOT B TOPBI (PMIIBTPOBAIBHOM MEPETOPOIKU
IIPUMEHSIOT:
@unpTpoBaHue ¢ 00pa30BaHUEM OCAJIKa Ha TIOBEPXHOCTH (DMIIBTPYIOIICH TIEPETOPOIKH
OuIbTpOBaHUE C 3aKYIIOPUBAHUEM TIOP

ITo npuHIMIYy 1eHCTBUS LEHTPUDYTH pa3IesioT Ha:
[lonBecHble BepTUKAIbHbIE, TOPU30HTAIbHBIE U HAKIIOHHBIE
Ortcroiinbie U PUIBTPYIOLIHIE

[TpuHnunuanbHas pasHULA MEKIY OTCTOMHBIMU U (GUIBTPYIOIIUMH LEHTpUdyramu
COCTOMT B TOM, YTO:
BbapaGansb! (poTOpBI) OTCTONHBIX HEHTPU(PYT UMEIOT CIUIOMIHYIO CTEHKY, a (PUIBTPYIOIIUX
— n1ep(OpUpPOBaHHYIO CTEHKY, HOKPBITYIO (PHIIBTPOBAIBHON TKaHbIO WM CETKOU
B 6apabanax (poropax) OTCTOHHBIX HEHTPU(PYT CKOHCTPYHUPOBAHA IITHEKOBAsI BHITPY3Ka,
a B (MIBTPYIOIIUX — BBITPY3Ka MYJIbCUPYIOUIMMHU TOPIIHAMHU

Ha pucyHke npezacraBieHa ropu30oHTaIbHAs OTCTOWHAS LEHTpU(]yra HENIPEPbIBHOTO
JIEHCTBUS CO ITHEKOBOW BBITPY3KOM, YKAXKHUTE, KAKOW MO3UIMEH 0003HAUEH OTCTOWHBIN
Oapaban?



OCAQDK PUNETPAT

e o o o
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15. Ha pucyHke npeactaBieHa ropu30HTaIbHAS OTCTOMHAS IEHTPU(YTra HEIPEPHIBHOTO
JIEUCTBHS CO MTHEKOBOW BBITPY3KOM, YKaKUTE, KAKOW MO3UIMEH 0003HAUCHBI JIOMIACTH
nrHeka?

OCAQOK PUNETPAT

A WD

16. Ha pucynke npezacraBiieHa TOPU30HTANIbHAS OTCTOIMHAS IEHTPU(YTa HETIPEPHIBHOTO
JEHCTBUS CO IIHEKOBOW BBITPY3KOM, yKa)KUTe, KaKOH Mo3uIrei 0003HaueH KOxyX?
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17. Ha pucyHke npencTaBiieHa TOPU30HTAIBHAS OTCTOHHAS EHTPU(YTra HEMPEPHIBHOTO
JIEHCTBUS CO ITHEKOBOW BHITPY3KOM, YKaXKHUTE, KaKOW MO3UIHEH 0003HaueH MOJIbIN
BHYTpeHHUI Oapaban?
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18. OcHOBHBIM Ha3HAYCHHEM THAPOMEXAHUYECCKHUX MIPOIECCOB SBIISICTCS:

e Pazgenenue HEOJHOPOIHBIX CUCTEM

e PazneneHre HEOAHOPOIHBIX CHCTEM M MOJYYCHUE HEOTHOPOIHBIX CHCTEM

e PazneneHne HEOAHOPOIHBIX CHCTEM, MOJTYyYEHNE HEOTHOPOIHBIX CHCTEM U
NepeMeNInBaHnue MOTOKOB
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Ipouecc pa3nenenus CycreH3uid Ipy MOMOIIH MOPUCTHIX, GHIBTPYIOIINX MEPETOPOJIOK,
CTIOCOOHBIX MTPOMYCKATh KUAKOCTh WJIH T'a3, HO 3a/IEP’KUBATh B3BEIICHHEIE B CPE/Ie
TBEPAbIE YaCTHUIIBI (0CATIOK), ITO:

OuiabTpOBaHUE

LenTtpudyruponanue

[Ipouecc pasneneHuss HEOIHOPOIHBIX KHUIKUX cMeceil Ha (paKiMy, pa3Inyaroiyecs 1o
TUTOTHOCTH, B TI0JIE JICUCTBUS IIEHTPOOCKHBIX CHII, ITO:

@uIbTpOBaHUE
CenapupoBaHnue
TECT 2
[Iponecc pazneneHust OAHOPOJHOTO CHIMTYYEero MaTepuala mo BeTUYUHE ero 4YacTull, 3TO:
Krnaccudukamus
OunpTpauus

[pouiecc n3MenpueHs XapaKTepH3yeTcs:

CreneHbio N3MENIBYEHUS, T. €. OTHOLIEHHEM CPEIHETO pa3Mepa Kycka MaTepuaia 0
n3menpueHus dHk cpeanemy pasmepy Kycka nocie u3menbyenus dK

CKOpOCTBIO N3MENBYEHHS, T. €. OTHOIIEHNEM CPEIHEH TUIOaIi H3MEIFYaeMOr0
Marepuaa JIo u3MelbueHus Fr K euHUIe BpeMeHH T

CrerneHb U3MENBYEHUS] MOYKHO TPEICTABUTH B BUJIE CIIEIYIOIIETO BEIPAKEHHS:
i=dH/dK

i=dH*dK

H3menbueHne moapasienseTcs Ha CIeAyIOIUe BUIbL:

KpynHoe, cpennee, Menkoe, TOHKOE, KOJUIOUIHOE

Makpou3smenbueHne, MUKPOU3MEIIbUCHHUE

Ha pucyHke npencTapieHa 1LeKoBas IpoOUIIKa, MOBUKHAS M HETIOABM)KHAS LIICKH
0003HaYEHBI TO3UIUSIMH:
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A

(7

o

-

: T L—— £

! 3 "W 9
[Iponecc coequHeHnss 00HEMOB Pa3TMUHBIX BEIIECTB C IIEJIBIO MOIYUYECHUS OJTHOPOIHON
CMECH, 3TO:
[TepememmBanue
NuTencudukanus
K MexaHndecknM criocodam mepeMenInBaHus OTHOCST:
Bparmenue kamepsl (pe3epByapa) cMeCcUTENs
[IponyckaHue Bo3nyxa yepes CIoii MepeMennBaeMou KUAKOCTH
[lepememMBaHUEOCYIIECTBIIIEMOE C IIOMOIIBIO HAcOCa, IEPEKAYNBAIOIIETO KHUIKOCTH 110
3aMKHYTOM CHCTEME «CMECUTENh — HACOC — CMECHUTEIbY, Ha3bIBACTCS:
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17.

HupkyIsmOHHBIM ITEpEMEIINBAHUEM
Cratuyeckum nepeMenBaHueM
[lo mpuHIMIY AEMCTBUS CMECUTENH KJIacCU(UIUPYIOTCS Ha!
Mexanudeckue, MHEeBMaTHUECKUE, ITUPKYJISAIIMOHHBIE, CTICI[HaTIbHbIC
Beprukanbhble, TOpU30HTaIbHBIE, HAKIOHHBIE, CTIEIIUATIbHBIC

st maTeHCUUKAIIIY TETUIOMAacCOOOMEHa KakK MPaBUII0 UCTIONB3YIOT:
THUx0X0IHBIE MELIATKH
BbricTpoxonHbie MEMIaNKH

I[To BuIy mepemMeImnBaeMoi Cpe/bl, CMECUTETH KIaCCU(PHUIIMPYIOT Ha!
Cmecutenu sl )KUJIKUX, ChITyYUX, BBICOKOBSI3KMX, TIEHOOOPA3HBIX Cpe/T
CMmecurenu Ui CyCIIeH3H, SMYIbCUIl, TOMOT€HHBIX CPEA

[To KOHCTPYKTUBHOMY MPU3HAKY CMECUTEIH MOPA3IEAIOT Ha:
Pamuble, miHEKOBBIC, TOTIACTHBIC, OapabaHHbBIE
Mexanudeckue, MHEeBMaTHUYECKUE, ITUPKYJISAIIMOHHbBIE
Pa3znenenue npoaykTa Ha TPYMIBI C MPUOIU3UTEIHFHO OJIMHAKOBBEIMU pa3MepaMu U
MAaccoii, 3To:
Kamubposka
CoprtupoBka

Pa3znenenue npoykTa Ha rpynibl IPUOIU3UTENIBHO OJMHAKOBOIO Kau€CcTBa, 3TO:
Kamubposka
CoprupoBka

Kakoii Bug Memanku npeacTaBieH Ha pUCYHKe?
Pamuas
SIkopHas
JlonmactHas

Kaxkoit Bug Memanky mpeacTaBlIeH Ha pUCYHKeE?
Pamuas

SlkopHas

JlonacthHas

b

Kakoii Bu Memanku npeacTaBieH Ha pUCYHKe?



e Pamnpas
e ‘lxopHasd
e JlomacTtHas

18. Kakoii BujJ Melaaky IpeCTaBIeH Ha PUCYHKE?

e [llyexoBasg
e  @pesepHas
e JlenTouHnas

Il

19. Kakoii BUJ MEIIIaJIKy IPEICTABICH HA PUCYHKE?

e [llnexosasg
e  Odpesepnas
e JleHTouHasa

20. Kakoii BUJ MeNIaTKy IPEJICTABICH HA PUCYHKE?

e [llnexoBasg
e  ®dpe3epHas
e JleHTouHasa

1.

e Harpesanue

e  OxitaxneHue
e Komunencamus
2.

TECT 3

IloBpImeHne TEMIICPATYPHI TCI IIYTEM IIOABOJA K HUM TCILIOTHI, 3TO:

Ilonmxkenue TEMIIEPATYPHI TCII MIYTEM OTBOJA OT HUX TCIJIOTHI, 3TO!:



Harpesanue

Oxnaxaenue

Kounpeuncammsa

Ilepenoc 3nepruu B hopMe TEIIOTHI MEXAY TEJIaMU C pa3Iu4HON TeMIlepaTypoH, 3To:
TemnooOMeH

Nznyuenue

[lepenoc TemnoTs OT O0JIee HATPETOM Cpelibl K MEHEE HArpeTou uepe3 pa3zeisiolryto
WX CTEHKY, JH0O0 HEMOCPEICTBEHHO (IIPH KOHTAKTE), 3TO:

* TemmooOMeH

= Temnonepenaya

[Iporecc mepeHnoca TEmIoTH B BUE JIEKTPOMArHUTHBIX BOJH C TBOMHBIM B3aUMHBIM
MpeBpalieHueM — TEIJIOBOM YHEPTHH B JTYYHCTYIO U 00paTHO, 3TO:

TemnoBoe u3nydeHue

Konpekius

TenaonpoBOHOCTH

[lepeHoc TemIOThI, OCYIIECTBISAEMbIN IEPEMENIAIOIIUMUCS B IPOCTPAHCTBE MaKpO-
CKOIMMYECKUMH 00BEMaMHU CPEIbI

TemioBoe u3nydeHue

KonBekuus

TennonpoBoAHOCTH

OcHOBHOE ypaBHEHHUE TEIUIONEPEIau UMEET BU/I;

Q = KFAt
F
° =KXZ_
? At

8. Ilpu nmepenaue TEmIOTH Yepe3 OAHOCIONHYIO IIOCKYIO CTEHKY, K03 duimeHt
TEIUIONEpeiaull paCCUUTHIBACTCS 110 GopMYyIIE:
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9. H.]'IOIJ_IaIIB HOBerHOCTI/I TCHJ'IOO6MCH8. MOXHO paCC‘{I/ITaTL 10 (I)OPMYJICZ
KAt
" Q
F="At
K

10. KonuyecTBo TEIIOTHI, IEpeJaBaEMOE B €MHULLY BPEMEHH Yepe3 eAUHUYHYIO TUIOIAAb
IIOBEPXHOCTH 3TO:

e TemioBoi MOTOK

e TemneparypHoe nose

11. 3akoH @ypse U1 TOBEPXHOCTHOM IIIOTHOCTH TEIIOBOI'O IIOTOKA UMEET BUJI:

. d=-Agrad(T)
. A=-0ggrad(T)



12. Tlo mpuHIHMITY A€HCTBUS TEITUIOOOMEHHUKH JIETSTCS Ha:
e PexymnepaTtuBHbIe, pereHepaTUBHBIEC, CMECUTEIbHBIC

e  KoxyxoTpyOuaTbie, 3MEEeBHUKOBBIC, INTACTHHYATHIC

13. Kakoii Bux 000pya0BaHus MPeICTaBICH HA PUCYHKE?
e  BepTukanbHbIN KOXKYXOTpYyOUaThIi TEIIIOOOMEHHUK

e TemnooOMEHHUK THIIA «TpyOa B TpyoOe»

[ apg yag
KOCTTS

ML aKoCmS

14. Kakoii Bu1 000py10BaHUS MPECTABIEH HA PUCYHKE?
e BeprukanabHbIi KOXKYXOTpyOUaThIid TEIIIOOOMEHHUK

e TemnooOMeHHHK TUIIA «TpyOa B TpyOe»

Xonodras
Mudxoc/m

ﬂ)ma/m?em/ as
Mu /rot‘/nb

Kg

ropR l/aﬂ //aepe/nan
HUCKOCME UOTKOCM b
a

15. Ha npeacraBieHHOM pUCYHKE TEILIOOOMEHHOTO arapara, rperoias Tpyda o06o3HaueHa

HO3UIIUEH:
o 1
e 3

e 4



lopavas
WU OKOCTTS

16. Ha mpencraBieHHOM PUCYHKE TETDIOOOMEHHOTO amnmapara, Kopiyc 0003HaueH

HO3ULIMEH:
o 1
e 3
o 4
lopayas
WU TROCTIE

MLUaKoCm S

17. Tlpomecc KOHIIEHTPUPOBAHKS PACTBOPOB 3a CUET MPEBPAIICHUS YACTH PACTBOPUTEIIS B
nap, 37o:

e Kounencamnus

e BrimapuBaHue

18. MarepuanbHblii 0aTaHC OHOKPATHOTO BHITIAPUBAHUS MOYKHO TPEJCTABUTH B BHJIE
BBIPAYKCHHUS
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. PazHocTh Mex1y TeMnepaTypaMu KUIIEHUs pacTBOpa U pacTBOPUTEIIs, 3TO:

TemnepartypHas nenpeccust

TemnoTa pacTBOpeHUs

Cxema KaKko# yCTaHOBKH IPECTaBIICHA HA PUCYHKE:
YCTaHOBKHM OJJHOKPAaTHOTO BbIIIapUBaHUS
YcTaHoBKH nonydeHus: abcopOeHra

k Gaxyym-wacocy

TECT 4

[Ipouieccrl, CKOPOCTh MPOTEKAHUS KOTOPBIX OMPEIEIAETC CKOPOCTHIO ITEPEHOCA
BEIIECTBA U3 OJTHOM (ha3bl B IPYTyI0 KOHBEKTUBHON U MOJIEKYJsipHOU nuddy3ueit, 3To:
TerooOMeHHBIC TTPOIECCHI

MaccooOMeHHbIE TPOIIECChH

[lepexon BemiecTBa U3 KUIKOM (a3bl B TBEPAYIO 32 CYET BOSHUKHOBEHHUS U POCTa
KpPUCTAJUUIOB B pacTBOPE, 3TO:

OKcTpakuus

Kpucrannuzanus

BepHo 11 yTBEpKACHHE, YTO BCE MAaCCOOOMEHHBIE MPOIIECCH 00PaTUMBI?

Ja

Her

[Ipouiecc moromieHus raza Wik napa >KUJIKUM MOTJIOTUTENEM, 3TO:

Abcopbuus

AncopOuus

[Iponecc noryomenys 0AHOrO WX HECKOJIBKMX KOMIIOHEHTOB U3 YKHMJIKOW WK Ta30BOM
CMECH TBEPJBIM MOIJIOTUTETIEM, 3TO:

AbGcopOnus

AncopOuus

[Iporiecc MHOTOKPATHOTO (MJIM HETIPEPHIBHOTO) UCTIAPECHUS U KOH/ICHCAIIUHU TTAPOB
HCXOJHOM KUIKOCTH, 3TO:

Pextudukarms

[Teperonka

[Iponecc ynanenus BIaru U3 pa3indHbIX (TBEPABIX, KUAKUX U Ta3000pa3HbBIX )
MaTepHuasoB, 3TO:

Cymka

Kpucramnmzanus



MaTepI/IaJIBHHﬁ OanaHc a6cop6epa MOZKHO 3al1iCaTh B BUJC CICAYIOUICTO BBIPAKCHUA:

GH (YH _YK): I—H (XK _XH)
Gy =L, (X = X )(Yy =)

AKTHUBHOCTbH aJICOPOEHTOB MOKHO pacCUUTaTh Mo popmyre ., TIe:

|- Macca moryoIeHHBIX KOMIIOHEHTOB, J— Macca aacopOeHTa

|- nnunHa afgcopbepa, g— Macca ajcopOeHTa
Yem onpenensercsa CKOPOCTh NPOTEKAaHHUS MacCOOOMEHHBIX MTPOIIECCOB?
CKOpOCTBIO MEpEeHOCca BEIIeCTBA U3 OHOM (ha3bl B JPYryio
OTHoIIEHNEM KOHCTPYKTUBHBIX pa3MepoB ammnapara K UKy MaccooOMeHa
Kakoit mponiecc npoucxonut npu AP>0 B a0copOIIMOHHO-IECOPOITMOHHBIX anmapaTax?

Abcopomus
HecopOrus
Ly,
VpaBHeHuHe Y = G (X =Xp)+ Yy coaspmacr:
H

BCTpe‘-IHBIC HCPaBHOBCCHBIC [TOTOKN
HpOTI/IBOTO‘IHBIC PaBHOBCCHBLIC ITIOTOKH

[Touemy aGcopOepbl TOKHBI UMETh Pa3BUTYIO TOBEPXHOCTh KOHTAKTa (a3 MeX1y razoM

U XKHIKOCTBIO?

[ToTomy 4uTO aGcopOLIMsI MPOTEKAET HA MTOBEPXHOCTH pasjena ¢a3
[Toromy uTO aGCOPOIHSI HE TPOTEKAST HA MMOBEPXHOCTH paszeia ¢a3
Ha cxobko OCHOBHBIX TPYIIIT MOKHO pa3IenuTh abcopOepsl Mo criocody 00pa3oBaHus
MOBEPXHOCTU KOHTaKTa (a3?

4

3

2

Kak Ha3pIBaeTCA OJHOKPATHBINA MPOLECC YACTUYHOTO UCTIAPEHUS HU3KOKHUITAILEH
bpakiuu ¢ nocueayroleil KoHIeHcaueil 00pa3oBaBIIUXCS MapoB?

[IpocTas neperonka

Pextuduxanus

Kak Ha3biBaeTCst )KUAKOCTh, IOTYYCHHAS B PE3YJIbTAaTe peKTH()HKAIIH?
JlucTunnsaTom

Kongencar

. Kak Ha3zpIiBaeTcs BblAeTIeHHE TBEpAOH (a3bl B BHJIE KPUCTAIIIOB U3 PACTBOPOB MIIH

pacmiaBoB?

Kpucranmmzamus

DKCTpaKuus

OT 4ero 3aBHCUT CKOPOCTh 0Opa30BaHMs LIEHTPOB KPUCTAIIIU3ALIH ?
Ot TemnepaTypsl U CKOPOCTH NEPEMEIINBAHUS

TosbKO OT TEMIIEPATYPBI

. Kak Ha3pIiBaetcs mnmponecce PI36I/IpaTeJ'ILHOFO MOTJIOCHHUA KUAKOCTBIO MApOM LCHHBIX

KOMITOHEHTOB, COJICPIKAIIMXCS B UCXOTHOM TBEPJIOM CHIpbe?
DKCTpaKuus
Pextuduxarms

. JIJ'I?I KaKnX BUAOB NPOAYKTOB IIPCAHA3SHAYCHBI KOHTAKTHBIC CyIHI/IJ'IKI/I?

Jliist mactoo0pa3HBIX U KUAKUX MPOIYKTOB



JIs cplmy4uXx U TBEPABIX IPOLYKTOB

Kpurepun ounenkn

KonTponn

o MnpcACTaBJICHHBIM

TECTaM  IIPOBOIUTCA

II0 OKOHYaHHMH  H3YUYCHHA

COOTBETCTBYIOIIETO pa3zjieia MPOMOPIMOHAILHO MpaBUILHBIM OTBeTaM. MTOroBoe TecTHupoBaHUE
10 TEOPETUYECKOMY MaTepHally Kypca IPOBOAUTCS depe3 00pa3oBaTeNIbHbIN MopTall.

7.2.3. IIpakTH4ecku u 1adopaTopHbIe padoThI
(HauMeHO8aHUe OYEHOYHO20 CPedCmaa)
Nei/m | HaumeHnoBanme yueOHbIX Meponpustuii | KommuectBo Kpurepun u HOpMbI OIIEHKH
6aymioB
Ip 1 OnpeneneHre OCHOBHBIX IapaMeETPOB 10 BelntosiHeHME TPaKTUYECKOM
MAalliH AJIs HNepeMeIluBaHMsl ChITy4uX paloTsI - 4 Gasua, 3aIIUTa
MIPOJIYKTOB IPaKTHYECKON paboThl -6 0aioB
IIp2 Pacuer OCHOBHBIX [1apaMeTpOB 10 BeltosiHeHME TPaKTUYECKOM
o0OpyJOBaHUS AN TepeMelIuBaHUs paloTslI - 4 Gasuia, 3aIIUTa
KHUJIKUX MUIIEBBIX IPOJIYKTOB IPaKTHYECKON paboThl -6 0ayIoB
I[Ip 3  |Pacuer xoaddunmeHTa Temionepenadn 10 BrlimotHeHME TPpaKTHYECKOM
paboTsl - 4 Oarma, 3amuTa
MpaKTUYECKON paboThI -6 6AIIIIOB
I[Ip4  |Pacuer KOXKYXOTpYOHOTO 10 BrlimotHeHME TPpaKTHYECKOM
TETI00OMEHHOTO anmnapaTa paboTsl - 4 6arua, 3amuTa
MPaKTUYECKON paboThI -6 6AIITIOB
Ip 5 Pacuer 3aTpar TEIUIOTHI Ha 10 BrInosHeHUEe TpakTUUYECKOU
BbIIIapUBaHUE BJaru paboTs! - 4 6aruta, 3ammuTa
MPaKTHUECKON paboThI -6 0amioB
I[Ip6 |Ompenenenue pacxoia TEIJIOTH U 10 BeinosnHenune nmpakTuyeckon
BO3/lyXa B IIpollecc€ KOHBEKTHBHOMN paboTs! - 4 6aruta, 3ammuTa
CYIIKH. MPaKTHUECKON paboThI -6 0aioB
JIab 1 |HccnenoBanue npouecca nacTepusalun 10 Beimonnenne nabopaTopHOit
paboTHI - 4 Oana, 3anTa paboTh
-6 OayioB
JIa6 2 |UccnenoBanue mporecca 20 Bremonnenue nabopaTopHoi
BBITIAPUBAHUS. pabotsl - 10 Gamnos, 3ammTa
a6oTsl -10 6amioB
JIab 3 |Macconepenaua 10 Beimonnenue nabopaTopHoit

paboTHI - 4 Gaiia, 3anUTa paboTh

-6 OaJLI0B




7.3.01¢HO0YHBIC CpeaCcTBA UIANPOMEKYTOYHOH AaTTECTANMH IO HTOraM OCBOCHHUS

AUCHHUIIINHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOMN aTTeCTAIUN

Cemectp_6__

Ne

w/n Bonpocs! k 3k3amMeny

1. | IlpumeHeHHe 3aKOHA COXPAaHEHHS MAcChl U 3aKOHOB TEPMOAMHAMUKH K MPOLIECCaM MUILEBOM
POMBIIIJICHHOCTH.

2. | OcHOBHOE ypaBHEHHUE THIPOCTATHKH U €T0 MPAKTUYECKHUE MPHUIIOKCHHUS.

3. | XapakTep ABWKECHHS PealbHBIX TEKY4YHX cpel. Pacrpenernenue ckopoctell B MOMEPEUYHOM
CEUEHHUH MMOTOKA MPH JJAMHUHAPHOM M TypOyJIEHTHOM JBH)KEHUHU.

4. | I'mapaBiavyecKue COMPOTHBIEHUS B TPYOOIPOBOJAX: COMPOTUBICHHE TPEHUS M MECTHBIE
COIIPOTHBIICHHUSI.

5. | Knmaccugukanuss HEOZHOPOIHBIX CHUCTEM M METOAbl UX pas3neieHus. Pacuer ckopoctu
OCaXJICHUS M TPOU3BOIUTEILHOCTH OTCTOMHHUKA.

6. | KoHCTpyKIMSI OTCTOWHHKOB: OTCTOMHHMK MOJYHEHPEPHIBHOTO JEHCTBUS C HAKJIOHHBIMHU
NeperopoAKaMM, OJHOSAPYCHbI TIpeOKOBBI  OTCTOMHMK HENPEpPhIBHOTO  JEHCTBUS,
MHOTOSIDYCHBIE OTCTOMHUKH.

1. IenTpobexnoe ocaxxaenue. Pakrop paszneneHus. CKOPOCTh OCAKICHHUS.

8. KoHCTpyKIIuu MUKIOHOB U LEHTpUPYT: OaTapelHbI LIUKIOH, TUAPOLMKIOH, HEHTpUudyra,
KHJIKOCTHBIE CEIPapaTophbl.

9. CrocoObl  mepeMemMBaHUs:  MHEBMAaTHYECKOE,  LUPKYIALHMOHHOE,  CTaTHYECKOE,
MexaHuueckoe. Pacuer MOIHOCTH Ha MEXaHUYECKOEe NepeMellIBaHueE.

10. | KoHcTpyKnuu MemaaoK, uX BBIOOp W 00J1aCTH TPUMEHEHUS.

11. | ®unprpoBanue. OCHOBHBIE YpaBHEHUs (PUIBTPOBAHHUS.

12. | Konctpykius GuibTpoB: pyKaBHbIN GUIBTP, paMHBIN GUIBTP, BAKYyM-OUIBTP.

13. | ®wusnueckoe MozaenrpoBanue. Teopus monodus U ee OCHOBHbIE MPUHIHUIBL. OO00IIEHHbIE
(KpuTepHualbHbIe) YypaBHEHUSI.

14. | Marematudeckoe MOJeNUpoBaHHE. [IpHHIMIBI COCTABICHHS MaTeMaTHUYECKHUX MOJelei
IIPOLECCOB NMUILECBON TEXHOJOTUH.

15. | TerioHOCUTENH U UX XapaKTEPUCTHKH. TerIonpoBOAHOCTb. Y paBHEHHUs TETIONPOBOHOCTH
IVIOCKUX W LWIMHAPUYECKUX CTeHOK. KoadduuueHT TemionpoBoJHOCTH Ta30B U
KUIKOCTEN.

16. | Temmoornauda. YpaBHenue HeroToHa. Pacuer koadduiinenHTa TermiooTaauu.

17. | Mexanu3m mepenaud Terla KOHBEKIMEW. TemmoBoil morpaHudHbld cioi. [lomoOue
TEIIOBBIX MTPOIIECCOB.

18. | OcHoBHOE ypaBHeHHe Terionepenaun. Pacuer koadduirenTa Teruionepeaays 1 mioman
IIOBEPXHOCTH  TeruiooOMeHa.  Pacuer  cpepHell  pa3HOCTM — TeMmIepaTryp  MEXAY
TETJIOHOCUTEIISIMH.

19. | KoHcTpyKuusi TemI00OMEHHBIX allapaToB: KOXKYXOTPyO4aThiX, BO3AYIIHOTO OXJIAXKICHUS,
IUIACTUHYATHIX, CIIUPAJIbHBIX, BBITAPHBIX, C MEIIAJIKOM.

20. | CnocoOsl ¥ BUbI u3MenbueHus. Teopun u3menpuenus. Pacxon sHepruu Ha U3MeIbUCHHE.

21. | CoptupoBaHue U KiaccupUKaMsg TBEPABIX CHIIYYMX MarepuanoB. KoHcTpykuus
KJIaCCU(UKATOPOB.

22. | YpaBHEHHE Maccolepe/laud M ero UCTI0Ib30BaHNe B MH)KEHEPHBIX pacyeTax.

23. | PaBHOBecHe B MaCCOOOMEHHBIX MPOIIECCaXx.

24. | MatepuanbHplii  OaJlaHC MacCOOOMEHHBIX TporeccoB. OrnpejeneHne  HanpaBlIeHUS

MacCOOOMEHHOI'O rmpomnecca.




Ne
Bomnpocsbl Kk d3xk3aMeHy
n/n
25. | AGcopbuus. Bimsinue temnepaTypbl U JaBJICHHS HA PACTBOPHUMOCTD I'a30B B KHJIKOCTH.
26. | YpaBuenue paboueii muHHHM abcopoumu. Pacuer pacxona abcopOeHTa.
27. | TeruoBoii Oananc abcopommm. Pacder pacxona abcopOrium.
28. | KoHCTpyKIMsi, CpaBHUTENbHAs XapaKTEpUCTHKa H 00JacTH TNpHUMeHeHus abcopOepos
Pa3IUYHbIX TUIIOB.
29. | ecopOuwst u METOJIBI €€ TPOBECHUS.
30. | Aacopbums. 3otepmel ancopOiuu. [IpoMbIieHHBIC aACOPOSHTHI U UX XapaKTePUCTHKA.
7.3.2. Kputepuu U HOPMBbI OIlEHKH
®opma
NpoBeIeHUs!
Cemectp . Kpurtepun u HOpMbI OlIeHKH
MPOMeKYTOUHOM
aTTecTanuu
6 OK3aMeH Texkymui peuTUHr  COCTaBISAET
(1o «OTITUIHOY 85-100 GamoB
HAKOTUTEIbHOMY
peiiTHHTY) PR Texkymui peduTUHr  COCTaBISAET
pomio» 70-84 6amna
«YIOBICTBOPHTEIHHOD Texkymuii peruTHUHT COCTaBJIsET
55-69 6amioB
Texymmii peiituar cocrasmnser 0-
«HEYIIOBJIETBOPUTEIHHOY
54 Gamna




8. YueOHO-MeTOoAN4YeCKOe U MHPOPMALIMOHHOE o0eclievyeHue TUCIUTLTUHBI

8.1. O0s3aTe/IbHAN JIUTEPaTypa

Tun (yueOHunk, yuedHoe

KoanuyecTtBO B

HaY4YHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'oa u3nanus oudamoreke /
n/n MeTOoINYecKoe mocoome,
OPAKTHEYM, 1p.) HaumenoBanue
> IbC
1 | T. B. Bo6nukosa, [Ipoueccel n anmnapaTsl MUIIEBBIX VYuebHoe nmocobue 2019 9BbC «Jlanb»
C. H. llInpikoB, MIPOU3BOJICTB
A. B. IlepmsikoB
2 | 4. M. bopoxynun, M. T. [Ipotieccrl 1 anmnapaThl MUILEBBIX YuebHoe mocobue 2019 OBC «Jlanb»
[llyn6aera, E. A. MIPOU3BOCTB M OMOTEXHOJIOTHH
Cadomnona, E. A. Baraiiniera
3 | C.T. Aarunos, A. 1. TexHuKa NUIIEBBIX MPOU3BOACTB MaJIbIX YaeOHHuK 2017 9BC «Jlanb»
Kirounukos, U. C. npeanpuaTuil. [Ipon3BoacTBo NUILEBBIX
Mouceena, B. A. [landuioB | npoAyKTOB pacTUTEIHLHOTO MPOUCXOXKICHUS
8.2. lonosiHMTEILHAS JIUTEPATypa
KounyecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocoodue, yueoHo-
ABTOpPBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) Tox u3nanus oudamorexe /
n/n MeToAnYecKoe nmocooue,
HaumenoBanmue
NPaKTHUKYM, AP.) 3EC
1 K. 4. TaliBopoHCKHUI TexHomornueckoe 060pyI0BaHNE Y4eOHHK 2015 9bC
HOPEIPUITHIA 0OIIECTBEHHOTO MUTAHUS U «ZNANIUM.CO
TOPTOBJIN M




1.

2.

10.

11.

8.3. Ilepeuens mpogeccHoHAJBHBIX 0a3 JaHHBIX U HH(OPMANMOHHBIX CIHPABOYHBIX
cucTeM

EnuHoe oOKHO JocTyma K 00pa3oBaTelbHBIM pecypcam.

[OnexkTpoHHBI pecypc]:

bubmmorexku BY308. Pexxum nocryna: http://window.edu.ru/unilib

WebofScience [DnekTpoHHBIN pecypc|: MyIbTHIUCIHUIUIMHAPHAS pedepaTuBHas 0aza
naunbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexwum moctyma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

Scopus [DnexkTpoHHbIi pecypc]: pedepatuBHas 6a3za nanubix. — Netherlands: Elsevier,
2004 — Pexum noctyna: scopus.com. — 3ari. ¢ sKkpaHa. — 3. pyc., aHri.

Elibrary [DnexTpoHHBIN pecypc]: Hay4dHas JIeKTpoHHas Oudnuoreka. — Mocksa: HOB,
2000. — Pexwum moctyna: elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTJL
Nudopmarmonnsiii moptan «Ilumesuky. [DnexkTpoHHbIi pecype] Pesxkxum noctyma:

http://mppnik.ru

Katanor 'OCTog. [QnekTponHslil pecypc]: Katanor. Pexum qocrtyna:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html

MeaunuHckas ”HPOPMAIMOHHAS CeTh. [ DNEKTPOHHBIN pecypc]: Karamor MequImHCKIX

nuer. Pexxum mocrtyma: http://www.medicinform.net/dieta
Opranuzanus 00CITy)KUBaHHS Ha TPEATIPUATUSX OOIECTBEHHOTO MUTAHUS [ DIIEKTPOHHBIH

pecypc]. - Pexxum goctyna:

http://www.ostu.ru/libraries/polnotekst/Uhebn izd/2007/UP organiz obslug.rar

Pecroparop CHEF [OnexrponHslii pecypc]. - Pexxum nocryna: http://restoratorchef.ru/

PecTopannbie Be1OMOCTH [ DJIEKTPOHHBIN pecypc]. - Pexum nocryna:

http://www.restoved.ru/books/menedgment i marketing/

OO0menuT:6M3HeC U UCKYCCTBO [DNEeKTpOHHBIHN pecypce]. - Pexxum nocrymna:

http://www.panor.ru/journals/obshepit/new/index.php

8.4. IlepeyeHb NPOrpaMMHOro odecneyeHus

Ne HaunmenoBanue I1O PeKBH3NTbI A0roBopa
n/n (maTa, HOMep, CPOK AelicTBHS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NeNCTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok
JENCTBHUS — OECCPOUHO
2 Office Standard: noroop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JCHCTBUSA — OECCPOUHO
AcademicEdition
3 [MporpammHuast cucrema s oOHapyxkenwus | goroop Ne 931 or 23.09.2021, cpoxk
TEKCTOBBIX 3aMMCTBOBAaHWUN B y4eOHBIX | | nerictBus — 10 27.09.2022
HayYHBIX paboTax «AHTHILIaruatT.BY3».
4 KOMIIAC-3D v 18 koHTpakt Ne 1198 ot 18.11.2019, cpox

JefcTBUs — OecCPOUHO



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html
http://www.medicinform.net/dieta
http://www.ostu.ru/libraries/polnotekst/Uhebn_izd/2007/UP_organiz_obslug.rar
http://restoratorchef.ru/
http://www.restoved.ru/books/menedgment_i_marketing/
http://www.panor.ru/journals/obshepit/new/index.php

8.5. Onucanme MarepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAMMOI IS OCYLIEeCTBJICHHUS
00pa3oBaTeILHOIO NMpoiecca mo TUCHMUILINHE

HaumeHoBaHnue 000py10BaAHHBIX YUeOHBIX
Ka0MHETOB, J1a00PaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBeAeHHUs

3‘121 NPAKTHYECKUX 1 J1a00paTOPHBIX 3aH$l;l"I/II7[, IlepeyeHb OCHOBHOTO 000pPY/10BaHUSA
MOMeIlleHUi /IS CaMOCTONATEe/ILHOM
padoThl o0yuarouuxcs (Homep
ayAUTOPHH)
YueOnass aymutopusi s nposeaeHus: | CTomisl YUEHUYECKHE JIBYXMECTHBIE
3aHSATUH  JIGKIIMOHHOTO THMa. Y4eOHas | (MOHOOJIOKM) , CTOJ MPEno/aBaTelIbCKUil ,
ayoquTOpUsl IS TPOBENCHUS  3aHITUN | CTYN MpernoaaBaTeIbCKHA , JIOCKa
CEMHUHApPCKOro THMA. Y4eOHas ayauTopHs | ayIuTopHas (MeyioBas).
I E; KypCOBOI'O MPOEKTUPOBAHHUS
1 | (BeImONHEHHS KYpPCOBBIX paboT). YdeOHas
ayaUTOPHUS IS TPOBEACHHUS TPYIIOBBIX U
WHIWBHUIYAIbHBIX KOHCYJbTAIMKA. YueOHas
aymquTOpUSl AN TPOBEICHUS  3aHATUU
TEKYIIETO KOHTPOJS U MPOMEXKYTOUHOM
attectanuu. (A-304)
VYyebnass aymuropuss s npoBeneHus: | CToJb YYCHUYECKHUE JIBYyXMECTHBIE
3aHSATHIA  JIEKIIMOHHOTO THMa. Yd4eOHas | (MOHOOJNOKH), CTON  MPEnoJaBaTeIbCKUIA,
ayIUTOpHUsl Il TPOBEACHHUS  3aHATHH | CTYI IpenoaBaTeIbCKH , JI0CKa
CEMHUHAPCKOro THMA. Y4eOHas ayauTopus | ayIuTOpHas (MenoBas), Tabmuia
TUTSt KypCOBOTO npoekTupoBaHus | MeHnneneena .
2 | (BBIIOJIHEHUS KYpCOBBIX padoT). YueOHas
ayTUTOPHUS JUIS TIPOBEACHHUS TPYIIIOBBIX U
WHANBUAYAIbHBIX KOHCYNbTaluil. YdeOHas
ayIUTOpHUsl Uil TPOBEACHUS  3aHATUH
TEKYIIETO KOHTPOJS U TMPOMEXKYTOUHOU
arrectaruu. (A-306)
VYueOnass aymutopusi st nposeaeHus | Cton YYCHUYECKUH TPEXMECTHBIN
3aHSATHHA  JIEKIIMOHHOTO THma. Yd4eOHas | (MOHOOJIOK), CTON MPENnoIaBaTeNbCKUi, CTYI
aymATOpHsl Uil TIPOBEACHUS  3aHATHH | MPENoaaBaTEIbCKUMA JI0OCKa aylUTOpHas
CEMHUHApPCKOro THMA. YdeOHas ayauTopus | (MenoBas)
IS KypCOBOTO MIPOCKTUPOBAHUS
3 | (BBINOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayTUTOPHUS JUIS TIPOBEJACHHS TPYIIIOBBIX U
WHANBUAYAIbHBIX KOHCYNbTaluil. YdeOHas
ayoquTOpUsl  JJIA  TPOBENEHUs  3aHATUH
TEKYIIErO0 KOHTPOJII M IPOMEXKYTOUHOU
arrectarmu. (A-307)
VYueOnass aymutopusi g npoBeaeHus | CTod  y4eHHMUYECKUH JBYXMECTHBIA  CTYJ
3aHSITHIA  JIGKIIMOHHOTO THIA. Y4eOHas | y9eHWYECKUH, BCTPOCHHBIM mmKad,  CTOI
ayoquTOpUsl  JJIA  TPOBENEHUS  3aHATUH | MPernoJaBaTebCKHiA, CTYIN
4 | CEMMHApCKOrO THIIA. YueOHast ayauTOpHUs | MPETOAABATEIbCKAN, KA , JOoCKa
IS KypCOBOTO MPOEKTUPOBAHMS | ayqUTOpHast  (MeJoBasi), 9KpaH  JUid

(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas
ayAUTOpHs Ui TPOBEICHUS TPYIIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIbTalMK. YdeOHas

IIPOEKTOPA HACTCHHBIN, OTHETYIIUTEb.




HaumeHnoBanue 000py10BaHHBIX y4eOHBIX
Ka0MHETOB, J1a00paTOpHil, MACTEPCKUX H
Ap. 00bEKTOB /151 IPOBEACHUs

3?[ NPaKTHYECKAX U J1a00paTOPHBIX 3aHﬂ3"I/II7i, IlepeyeHb OCHOBHOTO 000pPYy/10BAHUSA
MOMeIeHU JIs1 CAaMOCTOATEeILHOM
padoThl o0y4aromuxcs (Homep
ayAUTOPHH)
ayoquTOpUsl i1 TNPOBEINEHUS  3aHATUH
TEKYIIET0 KOHTPOJS U MPOMEKYTOUHOU
arrecranuu. (A-308)
JlaGopaTtopus "TexHonmoruu npurorosieHus | [leub koHBeKMOHHAs dekTpudeckas [TKY-
M OLIEHKa KadyecTBa MUILIEBBIX MpOoAYKTOB" | 530; miuTa 3jieKTpUueckass Ha TIOJICTaBKe
YueOnass aymutopusi s npoeaenus | OII-4I1; Onunnuna osnekrpuueckas HKN-
nabopaTopHbIx padbort. (A-313) CDE400; Crombl 1abOpaTOpHBIN .; CTEUIAXK
JUISL TIOCYZABl JEPEBSIHHBINA; XOJIOIUIBHUK
Indesit; cTemraxku MeTaUIMYECKHE 6 IOJIOK;
OBMHa €  JABYMs BaHHaMU; CTOJI
1a00paTOPHBIN METAINTUYECKUI; OBOIIIEPE3Ka
HKN-FNT; mnnanerapHas TecTOMECHJIbHAs
5 MaIIlHa; Japb MOPO3UIIbHBIN;
71a00paTOPHBIM CTOJI MPUCTEHHBIN ; MIKA(BI
st peaktuBoB; Crosbl 1a0OpaTOpHBIN €
HOJIKaMH ; CTOJ JabopaTopHble Oe3 IMOJIOK ;
Ta0ypeTbl  J1abOpaTOpHBIE ; PAKOBHHBI;
Cronsl  ;abopaTtopHble C  ANMKAMH |
KOMIUIEKT XJIeOOMEeKapHOTro 00Opy/10BaHUS;
mkad; 1ocka ayauTopHas (MenoBast); TyMOBI;
mKad BBITSHKHOM MOJYJIBHBIM HAaIOJbHbIN;
XOJIOMWIBHUK; CTOJ TPENO0JaBaTEIbCKUM;
CTYJI MPENOIaBATEIbCKUN
6 [Tomemenue s camocTosiTeNbHOW paboThl | Cton yueHndeckuid, cTyi, [IK ¢ Beixomom B
crynenros. (I'-401) CETh UHTEPHET
[lomemienue ansi caMOCTOSITENILHOW paloOTHI | Kadbl AN JOKYMEHTAI[MH,  JIOCKH
7 | crynentos. (C-401) MAarHuTHBIE, CTOJIBI TUCBMEHHBIE, CTOJIBI
KOMIIBIOTEPHBIE
Komnerorepnsiit kinace. Yuebnas ayautopust | CTomisl YYEHHUYECKHUE, CTOJI
JUIsL TIPOBEACHMS 3aHATHM JIEKIMOHHOIO | MPENOaBaTeIbCKUH, CTYy1, JIOCKa
Tuna. YueOHas ayauTopus AJid NPOBEACHUS | ayAUTOpHAs (MapKepHasi), KOMIBIOTED.
3aHATUN CEeMHHApCKOro THma. Yd4eOHas
ayIuTOpHUs JJI MPOBENEHUsl JabopaTOPHBIX
8 paboT. YuebHasg ayauTopusi AJs KypCOBOTO

MIPOEKTHUPOBAHUS (BBITIOJIHEHUSI KYPCOBBIX
pabor). VYuebHas ayaAUTOpUS ISt
MIPOBE/ICHUS TPYIIOBBIX U HHIUBHUIYaTbHBIX
KOHCYNbTallMii  YueOHass ayauTopus Jis
MIPOBE/ICHUS 3aHATHIA TEKYIETO KOHTPOJIS U
npomexxyrounoii arrecraruu. (YJIK-812)
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