MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNCKONW ®EJIEPAITAM
(benepanbHOE TOCyJapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKICHNIE

BBICILIIET0 00pa30BaHUsA

«TONBATTUHCKMI IOCYJapCTBEHHBIN YHUBEPCUTET)

b1.B.09

(unoekc oucyuniumsl)

PABOYASA ITPOI'PAMMA JTUCHUIIINHBI

IIpouecchl H anmapaThbl NHIEBBIX MPOU3BOACTB

JOOKYMEHT NOAMNMCAH
BNEKTPOHHOW MOAMUCHLIO

Ceptuchukat: 02A7CO00EFB161AA4E66BCB5A7F822AB
Bnapeneu: TpeTbsikoBa TaTbsiHa MeTpoBHa
JDeiictButeneH: ¢ 18.09.2024 no 19.06.2039

(HaumeHosaHue OUCYUNIUHBL)

M0 HAMPABJICHUIO TOJATOTOBKH (CHEIUATBHOCTH)
19.03.04 TexHosOTUs MPOAYKIIMK U OpraHU3AIMs OOIIECTBEHHOTO MUTAHUS

HaIpaBJIEHHOCTH (MPOQUIIB)/CICITHATH3AIIH
TexHOoIorus NpoAYKIMY U OpraHu3alus pECTOPAHHOIO Jena

®dopma 00ydeHuUs: OUHAs
I'ox HaGopa: 2025

OOmas Tpynoemkocts: 4 3E

Pacnpeueﬂe}me YacoB IMCHUIIMHBI 110 CEMECTPaM

Cemectp 5

®dopMa KOHTpOJISA | DK3aMEH Hroro
Bua zanarui
Jlexiumn 16 16
JlabopatopHbie 16 16
[IpakTuyeckue 16 16
PykoB0OJCTBO: KypcoBbie paboThl (rpoekTsi) / PI'P - -
ITpomMexxyTodHast aTTeCTAIHS 0,35 0,35
KonTaktHas paboTa 48,35 48,35
CamocrositenbHas pabora 60 60
KonTponb 35,65 35,65
Hroro 144 144




Pabouyro nporpammy cocraBuia:
Homenr, k.1.H., Kynakosa [O.I1.

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

Penen3upoBanue pabodeit mporpaMMbl JUCITUTITHHBI:

OtcyTcTBYET

Peniensent

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

PaGouas nporpamMmma quciuruinHel coctaBiena Ha ocHoBanud @I'OC BO u yyeOHorO miana
HarnpaBiieHuss moarotoBku 19.03.04 TexHomoruss MpOAYKIMM W OpraHU3amus OOIIEeCTBEHHOTO
MTUTaHUS

Cpoxk geiicTBus padoyell NporpaMMbl JMCOMIIMHBI 10 «28» aBrycra 2029 r.

YTBEPXIEHO

Ha 3acenanumn xabenps! « TeXHOJIOTHU OPOU3BOACTBA IMHIIEBON IMPOAYKIIMYA A OPraHU3AIHNs
0OLIIECTBEHHOT O IIUTAHUS)

(mpotokoi 3acenanust Ne 1 ot «28» aBrycra 2024 r.).



1. Ilesib oCBOEHHS JUCIHUILIHHBI

Lenb ocBOeHUs AMCLUMIUIMHBI — TMOJy4YeHHE CTyJAEHTaMHU 3HAaHUH B 00JacTH TEOpHUH
pPa3IUYHBIX MPOLIECCOB MUIIEBBIX MPOM3BOJACTB, MPUHIUIIOB YCTPONCTBA M METOJIOB pacuera
anmnapaTtoB M MallWH, UCIOJIB3YEMbIX I pealu3alyy ITHX IPOLECCOB B YCIOBMIX pEalbHOIO
MIPOU3BOJICTBA C MAKCUMAJIBHOM 3(PPEKTUBHOCTHIO.

2. Mecro aucunmiinnsl B crpykrype OIIOIT BO

Juctuninuzel, yueOHbIe KypChl, HA OCBOCHHHM KOTOPBIX OasupyeTcs AaHHAsl TUCHUIUIMHA
(yaebnsblit kypc) — «Beicmiast matematukay, «@usmnkay, «Hxenepnas rpaduka», «O6opynoBaHue
MPEeANPUATHI 00I1IeCTBEHHOTO MUTAHUS.

Jucuumineel, ydeOHble KypChbl, JUIS KOTOPbIX HEOOXOIMMBI 3HAaHUS, YMEHHs, HaBBIKH,
npuoOpeTaeMble B pe3yibTaTe M3Y4YEeHUs JaHHOW AMCUMILINHBI (yueOHoro Kypca) — «TexHomorus
MUIIEBBIX TPOU3BOACTB Ha NPEANPHUATHAX MUIIEBONH INPOMBIIIIEHHOCTHY, «IIpoekTnpoBanue

MPEANPHUITHI OOIIECTBEHHOTO MUTAHUS.

3. Ilnanupyemble pe3yJIbTaThl 00y4eHHs

dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTeHI[UH
(ko1 1 HAaUMEHOBAHME)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTEeHIIN
(KOJ1 1 HAUMEHOBAHHE)

I[Inanupyemble pe3yJbTaThl
o0yueHus

IIK-3. CmocobeH TpoBOAHTH
pacyeTsl MO MPOCKTHPOBAHHUIO

MIPOU3BOJICTBA MPOTYKIIAN
OOIIECTBEHHOTO MUTAHUS,
TEXHOJIOTHYECKUX JIUHUH,
I[EXOB, OTAENBHBIX YYaCTKOB
Opra"u3arun c
HCIIOJIb30BaHUEM CUCTEM
aBTOMATHU3UPOBAHHOTO

MIPOEKTUPOBAHUS u

MPOTrPpaMMHOTO  00€eCIIeUeHUs,
a Takke WHPOPMAIMOHHBIX

TEXHOJIOTUI npu
IIPOEKTUPOBAHUU BHOBb
CTPOSIIMXCS U PEKOHCTPYKLIUU
NENCTBYIOLIUX 00BEKTOB,
3HAHUS MOXKapHOU
0€30IaCHOCTH, IKCIUTyaTalluH
TEXHOJIOTHYECKOT 0

000pyJ0BaHUS U KOHTPOJIBHO-
U3MEPHTEIBHBIX IIPHOOPOB

[1K-3.3.
JleMoHCTpHUpYyeT 3HAHUS
TEXHOJIOTMYECKHUX
MIPOIIECCOB
IIPOU3BOJICTBA
MPOIYKIIMH
(rumpomMexaHUYECcKHe,
MEXaHHYECKUe,
TEIUIOBBIE,
MacCOOOMEHHBIE),
MPUHLIUAIIOB pPabOTBHl U
YCTPOMCTBA OTHEJIBHBIX
MAIlliH ¥ anmnapaToB

3HaTh:

- IPOIIECCHI MUIIIEBBIX TPOU3BOICTB
(THIpOMEXaHUYECKUE, MEXaHUIECKHE,
TEIJIOBBIC, MACCOOOMEHHBIC)
-IIPUHITUIIB pA0OTHI 1 YCTPOHCTBO
OTJENIbHBIX MaIIMH U aIapaToB U
OCHOBBI HX pacyeTa

YMeTh:

- HaXOJIUTh ONTHMAJILHBIE U
paHI/IOHaJ'H)HI)Ie TCXHUYCCKHC pe>1<1/1M51
OCYIIECTBIIEHUSI OCHOBHBIX
HpOHeCCOB ITUIIEBBIX HpOI/IBBOJICTB, -
- BEIOMpATh TEXHUYECKHE CPEACTBA U
TCXHOJIOT'UHU IMUIIICBBIX HpOI/ISBO}ICTB

Bnanerts:

'COBpeMeHHBIMI/I HH(l)OpMaI_II/IOHHBIMI/I
TEXHOJIOTHAMHU;

- METOZIaMU pacueTa arnmapaToB
MUIIEBBIX TPOU3BOJICTB




4. CTpyKTYypa H coaep:KaHue JMCIHIIIHHbI

Paznen,
Moayab

Bun
yueOHoii
padoTsbl

HauMeHnoBaHue TeM 3aHATHIA
(yue6Hoii padoThI)

Cemectp

Oo6nbeMm, u.

banabl

HNuTepakrus, 4.

®opMBI TEKYIIEr0
KOHTPOJS
(HauMeHOBaHue
OLIEHOYHOI'0 CPeACTBA)

Monyns 1

Jlek 1

Beenenue. Kitaccudukanmsi OCHOBHBIX MPOIIECCOB
nuimeBod  texHonoruu.  OOmuMEe  MPUHIKIIBI
pacueToB MamMvH W anmapatoB. OnpeneneHue
OCHOBHBIX pa3MEpOB anmnapaToB

MartemaTrnueckoe U Qu3nIecKkoe MOJICITHUPOBAHHE.
Teopuss momoOusi. VYcCIoBUS OJHO3HAYHOCTH,
TEOpPEMBI MOI00MS], KpUTEPHATIbHbIE YPaBHEHUSI.

Jlek 2

I'mpponnnamuxka. YpaBHeHue pacxona.
HuddepeHumansaple ypaBHEHMsI ISl peaibHOU
JKMJKOCTH.

Jlex 3

Buasl  ¢uibTpoBaHUSL.
CKOPOCTh  TIPOLIECCOB.
(GUIbTPOBAHMUSL.

JBwxkymas cuia Hu
Ob6opynoBanue  JIst

Jlex 4

Hentpudyruposanme.  daktop
Konctpykuuu nenrpudyr.

pasaeneHus..

Jlek 5

BemmapuBanue. OOmwume cBenenus. Dusuko-
XMMHUYECKHE OCHOBBI BblnapuBaHus. CrocoObl
BBIIIAPUBAHUA. Y CTPOMCTBO BBIIIAPHBIX AIapaTOB

Jlex6

OOume  cBepeHus.  DuU3MUECKHE  OCHOBBI
abcopOuu. [TpuHIIMTIMATBHBIE CXEMBI
abcopbuuu. Korcrpykmmu abcopbepos.

Jlex7

Ileperonka u pektudukanus. OOmMEe CcBeICHUS.
Teopetnueckne ocHOBBI mporeccoB. [Ipocras
neperonka. Pextudukanus. MartepuanbHelii U
TEIJIOBOM OajlaHC PeKTU(UKAIUH.

JIex8

Kpucrammuzanus. O6mme cBepaeHus. Cratuka u
KMHETHKa TMporecca. MeToabl KpUCTaUIM3AIUU.
KoHCTpyKIIMU KPUCTAILIIN3aTOPOB.




Pazpneun, Bun HaumenoBaHue TeM 3aHATHI Cemectp | O0bem, 4. Baibl HNuTepakrus, 4. ®opMBI TEKYIIEr0
Monyaib yueoHoi (yue6Hoii padoThI) KOHTPOJISt
PadoThI (HamMeHOBaHUe
OICHOYHOI'0 CpeIlCTBa)
IIp1 OrnpezeneHrie OCHOBHBIX NapaMETPOB MAILIUH ISt 5 2 10 - Otuer no
MePEMEIINBAHNUS CHITYYUX MPOJTYKTOB MPaKTUYECKON paboTe
IIp2 PacueT ocHOBHBIX MapaMeTpoB 000pyIOBaHUS IS ) 2 10 - Otuer no
MepeMeIlMBaHuUs KHUIKUX MUIIEBBIX MPOTYKTOB MIPaKTHYECKOU paboTe
Ip3 Pacuer ko3¢ unmenra Temaonepenaun 5 2 10 - Otuer no
MPaKTUYECKOM padboTe
[Ip4 Pacuer  KOXyXOoTpyOHOro  TEIUIOOOMEHHOTO 5 4 10 - Otuer o
anmapara MIPAKTUIECKON paboTe
[Ip5 Pacuer 3arpar TemioThl Ha BBIITApUBAHUE BIIATH 5} 4 10 - Otuer o
MpaKTH4eCKor padoTe
[Ip6 Ompenenenne pacxoma TEIUIOTBI M BO3JyXa B 5 2 10 - Otuer o
IIPOLIECCE KOHBEKTUBHOM CYLIKH. MIpaKTHYECKOU padoTe
JIa0 1 HccnenoBanue mpoliecca macrepusaun 5 4 10 - Oruer 110
nabopaTopHoit paboTte
JIa62 HccnenoBanue npouecca BbIIapUBaHUs. 5 6 10 - Otuer no
nmabopaTtopHoi paboTe
JIa03 Macconepenava 5 6 10 - Oruer 110
nmabopaTopHoi paboTte
Cp N3zyuenue TEOPETHYECKOTO Marepuarna. 5 60 - -
Odopmnenne orTdyera MO MPAKTHYECKUM U
nabopatopubiM pabortam. Pabora Hax KypcOBBIM
MIPOEKTOM
1A Utoroserii Tect 5 0,35 100 M TOroBelii TECT
Kountpoub 5 35,65 - - -
Hroro:| 144 200

CxeMma pacuera UTOroBoro 6asjia: Tekymuii peUThuHT + Pe3ynbTaT UTOrOBOro TECTa U BCE ACIUTCS HA 2




5. O6pa3oBaTeibHbIE TEXHOJIOTHHU

TexHONOTUsT TPAaaUIMOHHOIO OOY4eHUs — OpraHu3anus ydeOHOro mpolecca B BY3e,
OCHOBaHHasi Ha JIEKIIMOHHO-CEMHHAPCKO-3a4€THOM ¢opMax oOOydyeHHs: JEKIUs, NPaKTHUECKOoe
3aHATHE, Ja0OpaTOpHbIE 3aHATHSA, CaMOCTOsTeNbHass paboTa. Metoasl OOydeHMs: HarJsaHbIE,
CJIOBECHBIE, IPAKTUYECKHE.

6. MeToanuyecKue YKa3aHus M0 OCBOCHUIO U CHUIIJIMHBI

B mporecce 0CBOCHUS JIGKIIMOHHOTO MaTephalia CTYIEHT W3y4aeT KOHCIEKT JICKINH U Tpu
HEOOXOJAMMOCTH COOTBETCTBYIOIIMI TEOPETHYECKH MaTepHaia MO JIMTepaTYpHbIM HCTOUYHUKAM
yYKa3aHHBIM B OCHOBHOM U JTOTIOJTHUTEIILHOW JIUTEPATYPE.

OTueTsl 0 NPaKTHUECKUM 3aHATUAM JODKHBI COAEPIKATH!

- TUTYJIbHBIA JIUCT

- IIeJIb M 3a/1a4M IPAKTUYECKON pabOThI

- KpaTKyIo TEOPHIO B COOTBETCTBUH C 33aJaHHEM
- pacyeTbl

-BBIBO/J]

OTueTsl 0 1a6OPaTOPHBIM paboOTaM JOKHBI COAECPKATH:
- TUTYJIbHBIN JIUCT
- 1IeJIb ¥ 3a/1a4M J1a00paTOpHOil paboThI
- KpaTKyIO TEOPHIO B COOTBETCTBUU C 33JJaHHUEM
- pe3ybTaThl UCCIEAOBAHUS U PACUETHI
-BBIBO/]

7. OneHo4YHbIE CpeacTBa

7.1. IlacnopT OoLleHOYHBIX CPeACTB

Cemectp Konx koHTpOIMpYyemMoii KoMIIeTEeHIM U HaumenoBanue
(14 ee yacTH) OLIEHOYHOI'0 CpPe/IcTBA
5 I1K-3. CnocoGen npoBoauts pacuetsl | Tectsl Ne 1-4
0 TTPOEKTHPOBAHUIO TIPOM3BOJICTBA Bompocsr k sx3ameny Nel-30
NPOAYKIMH oOiecTBeHHOro nutanusi, | Ilpaktuueckue pabotsl, otyer 1-6
TEXHOJIOTMYECKUX JIMHUM, LIEXOB, JIabopatopHubie paboThl, oTueT 1-3

OT/CNIbHBIX YYACTKOB OPTraHU3aIuil ¢
HCITOJIb30BAHUEM CHCTEM
aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHUS U MPOTPAMMHOTO
o0OecIieueHusI, a TaK¥Ke
MH(OPMAIIMOHHBIX TEXHOJIOTHH IPU
MIPOCKTUPOBAHUN BHOBb CTPOSIIIIUXCS U
PEKOHCTPYKITUH JICHCTBYFOIIHX
00BEKTOB, 3HAHUS TOKAPHOU
0€301aCHOCTH, IKCIUTyaTalluu
TEXHOJIOTHYECKOT0 000PY/IOBaHUS U
KOHTPOJIBHO-U3MEPHUTEITBHBIX
npubopoB




7.2. TunoBble 32 IaHUsI HJIH MHbIE MATEPHAJIBI, HEOOXOTUMBbIE JIJIsl TEKYIIEr0 KOHTPOJIs

7.2.1 TecToBBIE 3aJaHUA

.!\)..

SJ‘I..:I>.

._CD..

(HaumeHo8aHUe OYEeHOYHO20 CPedCmsa)

TECT 1
Cucrembl, COCTOSIIINE U3 Ta3a U paclpeIeSICHHbIX B HEM Kallelb KUIKOCTH pa3MepaMu
0,3-3 MkM, 00pa30BaBIIMXCS B MPOIECCaX KOHICHCAIUH, 3TO:
[Teumm
Tymansl
CycneHnsuu 3T0:
HeomHopoaHble CHCTEMBI, COCTOSIITUE U3 KUIKOCTH M B3BEIICHHBIX B HEM TBEPIBIX
YaCTHII
CucTeMbl, COCTOSIIINE U3 KUAKOCTU U pacIpeIe]ICHHBIX B HEH Kamelb IPYroi )KUIKOCTH,
HE PacTBOPSIOLIECHCS B ITEPBOU
Cuctembl, COCTOSIINE U3 Ta3a U PACIPEICIICHHBIX B HEM TBEP/IBIX YaCTHUII
OMYJIbCUH 3TO:
Heonnopoanble cucTeMbl, COCTOSIINE U3 KUAKOCTH U B3BEILICHHBIX B HEM TBEPABIX
YaCTHII
CucTeMbl, COCTOSIIINE U3 KUAKOCTU U paCIpeIeICHHBIX B HEH Kamnesib JpYyroi >KUIKOCTH,
HE PaCTBOPSIOLIECHCS B IIEPBOU
CucTeMbl, COCTOSIINE U3 T'a3a U PACIPE/ICTICHHBIX B HEM TBEPIbIX YaCTHI]
Crioco0sI pa3zesieHus: HEOJHOPOIHBIX CUCTEM:
Ocaxnaenue, GpuIbTpOBaHKE, IEHTPU(YTUPOBAHNE, CETTAPUPOBAHUE
IIceBooxu>xeHHE, TEPEMEILIBAHNE
[Ipouecc pazneneHust HEOAHOPOIHBIX cMecel Ha (pakiuu, IPU KOTOPOM B3BEILICHHBIC B
JKUJIKOCTU WJIH Ta3€ TBEPJIbIC WITU JKUIKUAE YaCTUIIBI OTIEISIOTCS OT CIUIONIHOMN (ha3bl MO/
JIEHCTBUEM CHJI TSKECTH, LICHTPOOCKHBIX UITH 3JIEKTPOCTATUYECKHX, 3TO:
@ubTpOBaHNE
Ocaxnenue
Lentpudyruposanue, 3T0:
[Iponecc pazneneHust HEOAHOPOIHBIX CYCIIEH3UN U SMYIIbCUN Ha (PPAKIMH B MOJIE
[EHTPOOEIKHBIX CHII
[pornecc pazneneHusi HEOAHOPOIHBIX KUAKUX WU Ta3000pa3HbIX CUCTEM B pe3yabTaTe
BBIJICIICHUS TBEP/IBIX WJIN )KHUJIKHX YaCTHUII TIOJ] ICHCTBHEM I'PAaBUTAIMOHHOTO TIOJIS
Kakoii Bug o60pynoBaHus n300pakeH HA pUCYHKE?



_LO..@.

OTCTOMHBIA BAPABAH — e KO

NONACTW WHEKA - o _ QR i -~ TOABIA BHYTPEHHWA
. e i " BAPABAH

- . e BOIAHA

] —

i

QCANOK PHUNBTPAT

['opu3oHTanbHAS OTCTOMHAS EHTPU(yra HEPEPHIBHOTO JIEHCTBHS CO ITHEKOBOM
BBIFPY3KOM

Cemapatop HeNpepbhIBHOTO IEUCTBHS C TPeOKOBOM MEIIaTKON

K cBepxuentpudyram oTHOCAT HEHTPUDYTH C PAKTOPOM pa3aeneHUs:

@p> 3000

Op< 3000

Kakas cxema o0opynoBaHus H300pakeHa Ha pUCYHKe?

0

£

Cycrermia

iICR £
-L:] CcremneHHan
N HGIEOCTE

CxeMa OTCTOWHUKA HEMIPEPHIBHOTO JEHCTBUS ¢ IPpeOKOBOI MEIIaIKOM

Cxema HeHTpU(YTH HEIPEPHIBHOTO JIEHCTBUS ¢ TPEOKOBOW MeIaIKON

10. B ciydae, xorza JuaMeTp TBEPIbIX YACTHI] OOJIBIIE TUaMeTpa Mmop GUIbTpyromen
[IEPETOPOAKU NPUMEHSIOT:

@unbTpoBaHue ¢ 00pa30BaHUEM OCA/IKa Ha MOBEPXHOCTH (PUIIBTPYIOIIEH ePEropoiKH
@unbTpOBaHUE € 3aKYIOPUBAHUEM TIOD

11. B ciyuae, Kor/ia TBEp/ble YaCTHIIBI IPOHUKAIOT B OPHI (PMIIBTPOBAIBHOM NEPETOPOIKU
IIPUMEHSIOT:

dunpTpoBaHUE C 00pa30BaHUEM OCaJIKa Ha MOBEPXHOCTU QUIIBTPYIOLIEH NEPETOPOAKU
OuUIbTpOBaHUE C 3aKYIIOPUBAHUEM TIOP

12. Tlo npuHIMNY AelCTBHUS HEHTPU(PYTH pa3aeaIOT Ha:

[TonBecHble BepTUKaIbHbIE, TOPU30HTAIbHBIE U HAKIIOHHBIE

OrtcroiiHbie U PUIBTPYIOIIHE



13. TpuHuunuambHas pazHULA MEXTY OTCTOWHBIMU U (PUIBTPYIOIMMHU HEHTPUPYraMu
COCTOUT B TOM, UTO:

e bapaGansl (pOTOpBI) OTCTONHBIX HEHTPU(PYT UMEIOT CIUIOMIHYIO CTEHKY, @ (PUIBTPYIOIIUX
— 11ep(OpUPOBAHHYIO CTEHKY, HOKPBITYIO (PHIBTPOBAIBLHON TKaHbIO WM CETKOU

e B 0apabanax (poropax) OTCTOHHBIX HEHTPHU(PYT CKOHCTPYUPOBAHA ITHEKOBAs BBITPY3Ka,
a B (PMIBTPYIOIIMX — BBITPY3Ka MYIbCUPYIOLUIMMHU HOPIIHAMHI

14. Ha pucynke npeacTaBieHa TOPU30HTAIbHAS OTCTOMHAS IIEHTpHU(yra HETIPEPHIBHOTO
NEHCTBUS CO IIHEKOBOW BBITPY3KOM, YKa)KUTe, KaKOH Mo3uirel 0003HaueH OTCTOMHBIN

Oapaban?
1 3
2
— = — OUMCTEY
~ |
I i‘_'&.-._‘_\_
'
LT
OCALOK DUNBLTPAT
o 1
o 2
e 3
e 4

15. Ha pucyHke npeacTaBieHa rOpU30HTaNbHAS OTCTOMHAS LIEHTpU(]yra HEMPEPHIBHOTO
JIEUCTBHS CO MTHEKOBOW BBITPY3KOM, YKaKUTE, KAKOU MO3HUITMEH 0003HAUCHBI JIONIACTH

mnraexa?
1 3
2 ) 4
- ' —I_—%ﬂ— BOOA HA
= ] T 7 EEEES TR T OUMCTEY
- ] | '.: \ i .@ \__.

i l

OCATOK SHNLTPAT
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16. Ha pucynke npeacraBieHa ropu30HTalbHAs OTCTOMHAS LIEHTPU(YTra HENIPEPHIBHOTO
JEHCTBUS CO IIHEKOBOW BBITPY3KOM, yKa)KUTE, KaKOH MO3UIHei 0003HaUeH KOKYX?
1 3

: 7 — = OHHCTRY

__Em [_ l — | e BOIAHA_
! |f=l=: T

& l

OCALOK DUNBTPAT

A OB

17. Ha pucyHke npecTaBieHa TOPU30HTAIIbHAS OTCTOMHAS IEHTPH(YTra HEIPEPHIBHOTO
JIEHCTBUS CO NTHEKOBOW BBITPY3KOM, yKaXKUTE, KaKOW MO3UIMEeH 0003HaueH MOJIbIN
BHYTpEeHHU# Oapaban?

1 3
2 -
—p= [_ l . BOPAHA
= OHMCTEY
f t{;-;:__:__
{ .

& l

OCALOK SUNLTPAT

EE NGO RN O R ]



18.

19.

SJ'I..P.._OO [ ] o e o

6.

OCHOBHBIM Ha3HaUEHHEM T'MJIPOMEXAHHUUECKUX MPOLIECCOB SBISAETCS:

Pa3nenenrie HEOAHOPOIHBIX CUCTEM

Pa3nenenrie HEOMHOPOAHBIX CUCTEM U MOIy4YE€HHUE HEOJHOPOIHBIX CUCTEM

Pa3nenenuie HEOMHOPOAHBIX CUCTEM, MOTYUEHUE HEOIHOPOAHBIX CUCTEM U
nepeMenInBairie NOTOKOB

[pouecc pa3nenenHus CycreH3uid Ipy IMOMOIIH MOPUCTHIX, (PHIBTPYIOIIUX MEPETOPOJIOK,
CHOCOOHBIX MPOITYCKAaTh KUIAKOCTh UJIH Ia3, HO 3a/IeP>KUBATh B3BEIICHHBIEC B CPE/IC
TBEP/IbI€ YaCTHUIIBI (0CaI0K), 3TO:

OuibTpOBaHUE

Lentpudyruponanue

[pomuecc pa3neneHuss HEOMHOPOIHBIX KUIKHX cMeceil Ha (hpaKInu, pa3IMIaroInuecst 1o
IUIOTHOCTH, B MOJI€ IEHCTBUS HEHTPOOEKHBIX CHUJI, 3TO:

OuIbTpOBaHUE

CenapupoBaHue

TECT 2
[Iponecc pazneneHusi OAHOPOJHOTO CHIMTYYEero MaTepuala Mo BETUYUHE €ro YacTHIl, 3TO:
Knaccudukamms
OunpTpanus
[Iporecc n3MenbUCHUS XapaKTePU3yeTCs:
CreneHpl0 U3MENBUYCHHUS, T. €. OTHOIICHUEM CPETHETO pa3Mepa Kycka MaTepuana 0
usMenpbueHus dHk cpeHemMy pasMepy Kycka mocie u3menbueHus dK
CKOpOCTBIO U3MENTBYCHHS, T. €. OTHOIIICHHEM CPEIHEH TUIOIIAId NU3METhbU4aeMOT0
Marepuaia 10 u3MelbueHus FH K equHuIe BpeMeHn T
CremneHb N3MEIBUYCHUS MOKHO MPEACTABUTD B BUJE CIEAYIOMIETO BBIPAKCHHUS :
i=dH/dK
i=dH*dK
W3MenpueHne o Ipa3aesieTcs Ha CIICAYIONUE BUIbL:
Kpynnoe, cpennee, menkoe, TOHKOE, KOJUIOUAHOE
MaxkpousmenbueHre, MUKpOU3METbUeHUE
Ha pucynke nipencraBieHa mekoBasi IpoOWIKa, MOABMKHAS W HETIOBHKHAS EKH
0003HaYEHBI MO3ULUAMHU:
1u?2
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[pornecc coenuHeHnss 00bEMOB pa3IMYHBIX BEIIECTB C LIENbIO MOJTYYSHHUS OJHOPOTHON
CMECH, 3TO:

[TepememmBanue

Wutencudukanms
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K Mexanndeckum crocodam nepeMenmBaHus OTHOCST:

Bpaienue kamepsl (pe3epByapa) cMECUTENS

[Iponyckanue BO3ayxa 4epes3 ClIOW MepeMeIIMBaeMOM KUIKOCTH

IlepeMemIMBaHNEOCYIIECTBIAEMOE C TIOMOLIBIO HACOCA, IEPEKAYNBAIOLIETO KUJIKOCTh 110

3aMKHYTOM CHCTEME «CMECUTENb — HACOC — CMECUTEIb), Ha3bIBAETCS:

HupkyasmOHHBIM MepEMEIINBAHUEM

Cratuueckum nepeMenmBaHueM

[To mpuHIMITY NEHCTBUS CMECUTENH KIACCUPUITUPYIOTCS Ha:

Mexanudeckue, MHEeBMaTHUYECKUE, ITUPKYJIAIIMOHHBIE, CTICIIHATbHBIC

Beprukanbhble, TOpU30HTaIbHBIE, HAKIOHHBIE, CIICIIUATIbHBIC

10. [ns maTEeHCHM(HUKAIIMY TEMJIOMAacCOOOMEHa KaK MPaBHIIO UCIIOJIb3YIOT:

o THXOXOIHBIC MEITAIKH

e  bricTpoxoaHbIE MEIIATKH

11. TIlo Buay mepeMenmMBaeMou Cpebl, CMECUTETN KIACCU(PHUITUPYIOT Ha:

e (Cwmecutenu sl )KUJIKUX, CHITyYUX, BBICOKOBSI3KHX, TIEHOOOPA3HBIX Cpe/T

e (CwmecuTenu A CyCHEH3UN, SMYIbCUIA, TOMOT€HHBIX CpeJl

12. Tlo KOHCTPYKTHBHOMY MPHU3HAKY CMECHUTEIH MOAPA3ACIIIOT Ha:

e Pawmnble, ITHEKOBBIE, JTOMACTHBIE, OapabaHHbIE

e MexaHudeckue, THEBMATHUECKHUE, ITUPKYJISAIIMOHHBIE

13. Pa3penenue npoykTa Ha TPYMIbI C MPUOIU3UTEIHLHO OJIMHAKOBBIMU pa3MepaMu U
MAaccoii, 3To:

e Kamubposka

e CopTtupoBKa

14. Paznenenue npoJykTa Ha TPYIIIbI MPUOIU3UTEIHLHO OJIMHAKOBOTO KayecTBa, 3TO:

e KamuGpoBka

e CopTtupoBKa

15. Kakoii Bua Memanky npeacTaBlIeH Ha pPUCYHKe?

e Pawmuas

e JSxopHas

e JlonactHas

_OO.

.._&)..

16. Kakoii BUJ METIIaJIK{ PEICTABICH HA PUCYHKE?
e Pawmnas

e JSxopHad

e JlonactHas



17. Kaxkoii BuJ MelanKy IpeICcTaBlICH Ha PUCYHKeE?
e Pawmuas

e JSxopHad

e JlonactHas

18. Kakoii BuJ MelIaaky IpeCTaBIeH Ha PUCYHKE?
e [IlnekoBas
e  ®pesepHas
o JlenTouHas

VAvavi

L

—

>

19. Kakoii BUJ MEIIIaJIKU PEICTABICH HA PUCYHKE?
e [IlnekoBas
e  @pesepHas
e JleHTOYHas

I

20. Kakoii BUJ MENIaIKy IPEICTABICH HA PUCYHKE?
e [IlnekoBas
e  @pesepHas
e JleHTOYHas
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[loBbIIeHHE TeMMEpaTyphl TEJ MYTEM MOABOIA K HUM TEIUIOTHI, 3TO:
Harpesanue
Oxnaxaenue
Koupgeuncamnmsa
[lonwmxkenue TemnepaTypsl T MyTeM OTBOJA OT HUX TEIUIOTHI, 3TO:
Harpesanue
Oxnaxaenue
Konpaencamus

[lepenoc snepruu B hopMe TEIUIOTHI MEXKAY TeIaMU C Pa3ITUYHON TeMIiepaTypo, 3To:
TemnooOMeH

Nznyuenue

[lepenoc TemnoThl OT O0Jiee HArpeToi cpebl K MEHee HAarpeTol Yepes pa3AclioNLyto
WX CTCHKY, JTUOO HEIOCPEACTBEHHO (MPU KOHTAKTE), ATO:

TermnooOMeH

Tennonepenava

[Iporecc mepeHoca TEIIOTHI B BUJE JIEKTPOMATHUTHBIX BOJTH C JBOWHBIM B3aUMHBIM
IpeBpalieHueM — TEIJIOBOM SHEPTHH B JTyUHCTYIO U 00OpaTHO, 3TO:

TemnoBoe u3nydeHne

Konpekius

TenaonpoBOHOCTh

[lepeHoc TemIoThI, OCYLIECTBISIEMbI epeMENIAlOIMMHCS B IPOCTPAHCTBE MAKPO-
CKOIMUYECKUMH 00BEMaMHU CPEIb

TemnoBoe u3nyueHue

Kousekmus

TenaonpoBOAHOCTH

OcHOBHOE ypaBHEHHUE TEILIONEPEIaul UMEET BU/I;

Q = KFAt
F
:KXZ—
Q At

[Tpu mepemade TEMIOTH Yepe3 OJHOCIONHYIO TUIOCKYIO CTEHKY, KO3 dHUIIueHT
TEIUIONEepeIaull PACCUUTHIBACTCS 10 GOopMyIIe:

1
k =
1 6 1
+-0
oy A O
— 1 N 0o N 1
a, A

[Tnomane MOBEpXHOCTH TEIIOOOMEHA MOXKHO paccuuTaTh 1o GpopmyIe:



F=—<At

10. Koym4ecTBO TEIUIOTHI, TIEpeIaBaeMOe B SAMHHILY BPEMEHHU Yepe3 SIUHUIHYIO TUIOIIA b
MOBEPXHOCTH 3TO:

e TemroBoil MOTOK

e TemnepatypHoe none

11. 3akon @ypbe A MOBEPXHOCTHOM MITOTHOCTH TEIJIOBOTO TOTOKA UMEET BHI:

. d=-Agrad(T)
. A=-qgrad(T)

12. Tlo npuHUMIY AeHCTBUS TEMIIO0OOMEHHHUKH JENIATCS Ha:
PexynepatuBHbIe, pereHepaTUBHbBIE, CMECUTEIIbHBIE

e KoxyxoTrpyOuaTsle, 3MEEBUKOBBIE, INITACTHHYATHIE

13. Kakoii Bux 000pya0BaHus MPEICTaBICH HA PUCYHKE?

e BeprukanabHblil KOXKYXOTpyOUaThlif TEIIO0OMEHHUK

e TemnooOMEeHHUK TUTIA «TPyOa B TpyOe»

lopayas
WU TROCMS

Xonoduas
mudrocms

14. Kakoii Bu1 000py10BaHUs MPEJCTABICH HA PUCYHKE?
e  BeprukanabHblil KOXKYXOTpYOUaThIi TEIIO0OMEHHUK
e TemnooOMeHHHK TUIIA «TpyOa B TpyOe»



Xonodwas
MUTKOCITTIS

amamﬁeﬂﬁaﬂ J
MUTKOCTIS rﬁ / / =

4
f‘ x J:
lops l/aﬂ ﬂaepe/naﬂ
HMUOKOCMS KUOTKOCTIb
y/4
15. Ha npeacraBieHHOM pUCYHKE TETNIOOOMEHHOTO arapara, Tperoras Tpyda o6o3HaueHa
MO3ULUEH:
o 1
e 3
e 4
Faﬂg yam
KOCITTS

16. Ha npencraBieHHOM PUCYHKE TETNIOOOMEHHOTO anmnapara, Kopiyc 0003HaueH

HO3UIIMEN:
o 1
e 3



lopgyas
WU TKECMS

MiudRocmes

. IIponiecc KOHLIIEHTPUPOBAHUS PACTBOPOB 3a CUET MPEBPALLEHUS YaCTU PACTBOPUTEIIS B

ap, 9To:
Konnencanus
Beimapuanue

MarepuanbHblil 0anaHc OAHOKPATHOTO BHIMAPUBAHUSA MOKHO IIPEJCTaBUTh B BUJIE
BBIPAKCHMUS:
GH=GK+W
GK=GH +W

. Pa3HoCTh MEXy TeMIepaTypaMu KUIIEHUS pacTBOpa U pacTBOPHUTEIs, 3TO:

TemnepartypHas nenpeccust

TemnoTa pacTBOpeHUsI

Cxema KaKoil yCTaHOBKH ITPEICTaBIeHa HA PUCYHKE:
YCTaHOBKHM OJJHOKPAaTHOTO BbIIIapUBaHUS
YcTaHoBKH nonydeHus: abcopbeHra
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[Ipoueccrl, CKOPOCTh MPOTEKAHUS KOTOPBIX OMPEIEIAETCA CKOPOCTHIO ITEPEHOCA
BEIECTBA M3 OJHOU (Da3bl B APYTyI0 KOHBEKTUBHOUN M MOJICKYIISIpHOH nuddy3ueid, 31o:
TermnooOMeHHBIC TTPOIIECCHI

MaccooOMeHHbIEe TPOIIECChI

[lepexon BemecTBa U3 KUIKOU (Pa3bl B TBEPAYIO 32 CUET BOSHUKHOBEHHUS U POCTA
KpPUCTAJUIOB B pacTBOpE, 3TO:

DKCTpaKkuus

Kpucrannmuzanus

BepHo 11 yTBEpKACHHE, YTO BCE MAaCCOOOMEHHBIE MPOIIECCH 00PaTUMBI?

Ja

Her

[Ipouiecc nornouieHus raza uiu napa >KuJIKUM MOrJIOTUTENIEM, 3TO:

Abcopbuus

AncopOuus

[Iponecce morioumeHus: OJHOTO WK HECKOIBKUX KOMIIOHEHTOB U3 KUJIKOW WM Ia30BOM
CMECH TBEPABIM MOIJIOTUTETIEM, 3TO:

AbGcopOnus

AncopOuus

[Iponiecc MHOTOKpPATHOTO (MJIM HETIPEPHIBHOTO) UCTIAPEHUS U KOH/ICHCAIIUHU TTApOB
HCXOIHOM KUAKOCTH, 3TO:

Pextudukarus

IIeperonka

[Iponecc ynanenus BiIaru U3 pa3andHbIX (TBEPIBIX, )KUAKUX U Ta3000pa3HbIX)
MaTepuasoB, 3TO:

Cymka

Kpucrannmzauus

MartepuanpHblii 6ananc abcopOepa MOKHO 3aITUCaTh B BUJIE CIIEIYIONIETO BHIPAXKEHUS:

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

AKTHBHOCTB aJICOPOEHTOB MOKHO pacCYUTATh 10 hpopmyre , Tae:

|- Macca moroIIeHHBIX KOMIIOHEHTOB, J— Macca ajacopoeHTa

|- nmunBa ancopbepa, g— Macca ajcopOeHTa

Yem onpenensercs CKOPOCTh MPOTEKAHKs MaCCOOOMEHHBIX MPOIIECCOB?
CKOpOCTBIO MEpeHOCca BEIIECTBA M3 OJHOW (a3bl B IPYTryIO
OTHoOIIEHNUEM KOHCTPYKTUBHBIX Pa3MEpOB armapara K MUKy MaccooOMeHa

Kaxkoii npouiecc nmpoucxonut npu AP>0 B aGCopOIIMOHHO-1eCOPOIIMOHHBIX armnaparax?
AbGcopOnus
HecopOmmst

Ly,

VYpaBHeHue Y = G (X = Xy) + Yy CBSI3BIBACT:
H

Bcerpeunbie HepaBHOBECHBIE TTOTOKU

[TpoTUBOTOYHBIE PABHOBECHBIEC TOTOKH

[Touemy aGcopOEphI TOJDKHBI UMETh PAa3BUTYIO TOBEPXHOCTh KOHTAKTa (a3 MEX Ty ra3oM
M JKUJKOCTBIO?

[Toromy uTo abcopOIMs MPOTEKAaeT HA TIOBEPXHOCTH pazfena a3



[Toromy uTO aGCcOpOIHSI HE MPOTEKAST HA MOBEPXHOCTH paszzeina a3
Ha ckosibko OCHOBHBIX TPYIII MOKHO pa3ienuTh abcopOepsl Mo crocody 00pa3oBaHUs
MOBEPXHOCTH KOHTaKTa (a3?
4
3
2
Kak Ha3bpiBaeTcst OHHOKpATHBINA MPOIECC YACTUYHOTO UCTIAPEHUST HU3KOKHUIISIIEH
(dbpakuuu ¢ mociaeayronel KoHaeHcanuen 00pa3oBaBIIUXCs MapoB?
IIpocras neperonka
Pextudukarnus
Kax Ha3piBaeTcst )KUAKOCTD, MOJYyYEHHAS B PE3YJIbTAaTE PEKTU(PUKAIIH?
Juctrmuisitom
Konnencar
Kak naszpiBaeTcs BbieneHue TBepIoi (pa3bl B BUAE KPUCTAIIIOB U3 PACTBOPOB MIIH
pacriaBoB?
Kpucrannmzauus
DKCTpakuus
OT yero 3aBUCHUT CKOPOCTh 0OPa30BaHMs LEHTPOB KPUCTAIUIU3ALUU?
OT TeMIiepaTypbl ¥ CKOPOCTH TIEPEMEITUBAHUS
TonbKo OT TeMIepaTypsl
Kak Ha3wiBaeTcs mporiecc n30MpaTeIbHOTO MOTJIONICHHS JKUAKOCTHIO TTApOM IICHHBIX
KOMITOHEHTOB, COACPIKAIIUXCS B UCXOAHOM TBEPJOM ChIpbe?
DKCTpaKkus
PexTuduxarus
. Jl1g KakuX BUJIOB MPOJYKTOB MPEAHA3HAYCHBI KOHTAKTHBIE CYIIMIKHA?
Jnst mactoo0pa3HbIX U KUAKUX MPOAYKTOB
J71st chImyYrX U TBEPbIX MPOJYKTOB

14.

Kpurtepun onenku

KoHTposb 1O NPEACTABICHHBIM TECTaM IPOBOAMUTCS II0 OKOHYAaHUU M3Y4CHUS
COOTBETCTBYIOLLIErO pa3feNa MpONOPLUUOHAIBHO IPAaBWIBHBIM OTBeTaM. MTOroBoe tectupoBaHue
10 TEOPETUYECKOMY MaTepHally Kypca IIPOBOAMUTCS Yepe3 00pa30oBaTeIbHbIA OPTAIL.

7.2.2 IIpakTu4yecku u JJabopaTopHble padoThI
(HaUMEHOBAHUE OYEHOYHO2O CPEeICmEa)
Ne i/t |HaumeHnoBanue yueOHbIX MeponpusTHii | KommuectBo Kpurepun 1 HOpMBI OLIEHKH
6aoB
IIp 1 OnpenenieHUe OCHOBHBIX IapaMeTpOB 10 BrinonHenne npakTu4ecKou
MAaIlIiH JJIs TepEeMEIINBaHMs ChITyduX paboTsl - 4 6ara, 3amuTa
IPOAYKTOB paKTH4eCKOH paboThl -6 6ayI0B
IIp 2 Pacuer OCHOBHBIX [apaMeTpoB 10 BelnonHeHne npakTU4EeCKOn
o0opynoBaHus IS TE€pPEeMEIIUBaHUS paboThI - 4 OGana, 3amura
KHUJIKMX IUIIEBbIX POJYKTOB NpaKTU4eCKO paboThl -6 6ayI0B
I1p3 Pacuer ko3¢ punmenrta Tennonepenaun 10 BrimonHeHne npakTuyeckou
paboThI - 4 Gana, 3amura
paKTU4YECKOl paboThl -6 6aylIoB
IIp4 Pacuer KOXKyXOTpYOHOTO 10 BrimonHeHue npakTuyeckou

TENI000MEHHOTI0 arrapara

a0oTHI - 4 Oasa, 3aluTa




IpaKTHYECKON paboThl -6 0aLioB

IIp5 Pacuer 3aTpar TETTOTHI Ha 10 BrlimotHeHME TPaKTHYECKOM
BBHIMIAPYBAHUE BJIaru paboThl - 4 Oama, 3amuTa
MpaKTUYECKON paboThI -6 OAIITIOB
ITp6 Onpenenenne pacxona TEIUIOTHI U 10 BrinosHeHnEe TpakTHYECKOU
BO3/lyXxa B TMpOLECCE KOHBEKTUBHOMU paboTsl - 4 Oama, 3amuTa
CYIIIKH. MpaKTUYECKON paboThI -6 6AIITIOB
JIab 1 |HccrenoBanue mpolecca nacTepu3aiuu 10 Beinosnaenue nabopaTopHoi
paboTHI - 4 OGaiia, 3amuTa padOTHI
-6 0amioB
Jla62 |HccnenoBanue mpoiiecca 10 BerimotHeHuE 1a00paTopHOMA
BEITIAPUBAHUSL. paboTHI - 4 OGaIa, 3amuTa padOTHI
-6 0amioB
JIa63 |Maccomnepenaua 10 Bremonnenue nabopaTopHoit

paboThI - 4 Gana, 3amurta padboThl

-6 0aJUI0B




7.3. OueHoYHble CpeacTBa sl NMPOMEKYTOUYHON aTTecTAllMM MO HTOraM OCBOEHHS
JTUCIHHUILINHEI

7.3.1. Bonnpochl K NPOMeKYTOYHOI aTTecTaluu

Ne
HanmMenoBanue BompocoB
/11
1. [TpumeneHne 3aK0Ha COXpaHEHUS MAcChl i 3aKOHOB TEPMOIMHAMHUKH K MPOIIeCcCaM MUIIEBOI
MPOMBITTUICHHOCTH.
2. OCHOBHOE ypaBHEHHE THPOCTATUKH M €T0 MPAKTHICCKUE MTPHIIOKEHUSI.

3. | XapakTep ABMKEHHS peabHBIX TeKydyuX cpei. PacrmpenesneHue cCKOpocTeil B MOMepeyHOM
CEYEHMHU NIOTOKA IIPU JAMUHAPHOM U TYpOYJIEHTHOM JIBUKEHUHU.

4. | 'mapaBiauyecKkue CONPOTUBIEHUS B TPYyOOIpPOBOAAX: CONPOTHUBIEHHE TPEHUS U MECTHBIE
COIPOTUBIICHHUS.

5. KJ'IaCCI/I(I)I/IKaLII/Iﬂ HCOAHOPOAHBIX CHUCTEM W MCTOAbl HUX Pa3ACIICHUA. Pacuer CKOpPOCTH
OCAXICHHUA U MTPOU3BOAUTCIIBHOCTH OTCTOMHMKA.

6. | KoHCTpyKIMSI OTCTOMHMKOB: OTCTOWHHUK IIOJYHETIPEPHIBHOTO JCHCTBUS C HAKIOHHBIMHU
NEPEeTrOPOJAKAMH, OIHOSPYCHBIM TpeOKOBBI  OTCTOMHHMK  HEMpPEpPBIBHOTO  JEHCTBUS,
MHOT'OSIpYCHBIE OTCTOWHHKHU.

7. Ilentpobexxnoe ocaxxaenue. Gakrop pazaenenus. CKOPOCTh OCAKIACHHUSL.

8. KoHCTpyKIIuu MUKIOHOB U LEHTpU(YT: OaTapelHbld UKIOH, TUAPOIMKIOH, eHTpUdyra,
YKUJIKOCTHBIE CeTPapaTophI.

9. CrocoObsl  mepeMemMBaHUs:  ITHEBMATHYECKOE,  IUPKYISALHUOHHOE,  CTaTHYECKOE,

MexaHudeckoe. PacueT MOIITHOCTH Ha MEXaHHMYECKOE MNEpEMCIINBAHUC.

10. | KoHCTpyKIMHU MEIIAIOK, UX BHIOOP U 00JIACTH MPUMEHEHHUSL.

11. | ®unprpoBanue. OCHOBHBIE YpaBHEHUS (PHIBTPOBAHMUSI.

12. | Konctpykuus GpuibTpoB: pyKaBHBIA GUIBTP, PAMHBIA (GHIBTP, BAKYYM-(QHIBTP.

13. | ®wusnueckoe MoxaenrpoBanue. Teopus momodus U ee OCHOBHBIE MPUHIHUIBL. OO00IICHHBIE
(KpuTepHalbHbIe) YPaBHEHHUSI.

14. | Marematudyeckoe MojeiaupoBaHue. [IpUHIUIBI COCTaBIEHUS MaTeMAaTUYECKUX MoOjemnei
MIPOIECCOB MUIIIEBON TEXHOJOTHH.

15. | Temonocutenu u ux XapaKTEPUCTUKH. TemnonpoBOAHOCTS. YpaBHeHus
TeronpoBoAHOCTU. K03 huIMeHT TernIonpoBoIHOCTH ra30B M KHUIKOCTEH.

16. | Temmootnaya. YpaBuenue HotoToHa. Pacuer ko3 punimenra TemnooTnauu.

17. | Mexanu3M mepenaud Terjla KOHBEKIMeH. TeruioBod morpanuyHbiii cioil. IlogoGue
TEIIOBBIX MTPOLIECCOB.

18. | OcHoBHOE ypaBHeHHE Teruionepeaayn. Pacuer ko durmenTa Termonepenadn 1 omanm
IOBEPXHOCTH TEIJIOOOMEHA.

19. | KoHCTpyKuusi TETIIOOOMEHHBIX aIapaToB: KOXYXOTPyOUaThiX, BO3MYITHOTO OXJIAXKICHUS,
IJIACTUHYATHIX, CIIMPAJIbHBIX, BBIIAPHBIX, C MEIIAJIKOM.

20. | CnocoObl 1 BUIbI U3MeENbUYeHHS. Teopuu u3MenbueHus. Pacxon sHEpruu Ha U3MENbUYCHHUE.

21. | CoptupoBanne u KiIacCUPUKAIMA TBEPABIX CBHIIYYHX MaTepuanoB. KoHCTpyKuus
KJIaccU(UKaTOPOB.

22. YPaBHeHI/Ie Macconepeaaiu 1 €ro UCIoOJIb30BAHNUC B MHKCHCPHBIX paACUCTaX.

23. | PaBHOBecue B MaccOOOMEHHBIX MPOIECcCax.

24. | MarepuanbHblii  0ajmaHc MaccooOMEHHBIX mpoueccoB. OrmpeneneHne HanpaBiIeHUs
MaccOOOMEHHOTO IpoLecca.

25. | A6copbmus. BausiHue TeMriepaTyphl M 1aBJICHHsI HA pACTBOPUMOCTD T'a30B B )KHJIKOCTH.

26. | YpaBHenue paboueit tuHun abcopOrmu. PacyeT pacxoma abcopOeHTa.

27. | Tennosoii 6amanc abcopOumu. Pacuer pacxoma abcopOumm.




/n HanmenoBanne BOIIPOCOB

28. | KoHCTpyKIMsI, CpaBHUTENIbHAs XapaKTepUCTHUKAa M 00JacTh NpuMeHeHus abcopOepos
Pa3INYHBIX THIIOB.

29. | JlecopOmwst 1 METOJTBI €€ TTPOBECHUS.

30. | Aacopbuus. U3otepmsbl ancopOiun. [IpomMbliieHHbIE aACOPOESHTHI U X XapaKTePUCTHKA.

7.3.2. Kputepun 1 HOPpMbI OLIEeHKH

dopma YcaoBus Kpurtepuu u HOpMBbI OLIEHKH
NPOBeeHus! AOIyCKa
MPOMeKYTOYHOM
aTTecTaluu
DK3aMeH Hanuuue Texymuii pedtunr + Pe3ynabraT
(mo BBITTOJIHEHHBIX U KOTJIMIHO» UTOTOBOTO TECTa U BCE JEJINTCS
HAKOTIUTEIIEHOMY MPaBHIHLHO Ha 2.85-100 6amoB
PEHTHHTY) O(pOpMIICHHBIX Texymuit pedtunr + PesynpraT
IIPAKTHICCKHX 1 «XOpOLIO» UTOTOBOI'O TECTAa M BCE JEIUTCS
11abOPaTOPHBIX Ha 2. 70-84 Ganna
pabor Texymmit peiitunr + Pesynsrar
«YZOBJIETBOPUTEIILHO
UTOTOBOTO TECTa M BCE JEIUTCS
” Ha 2. 55-69 Oamos
Texymmii pedtuHr + Pesynbrar
«HEYIOBIETBOPUTEb
Lo UTOTOBOIO TeCTa M BCE JEIUTCA
Ha 2. 0-54 6amna




8. YueOHO-MeTOANYEeCKOE U HH(POPMALINOHHOE 00ecneyeHne TUCIUITHHbI

8.1. O0s3aTe1bHAs JIUTEPATypa

Ne ABTOpHI, Bbubauorpadguyeckoe onucanue Tun (yueOHuK, I'on KosnuecrBo B
/I | COCTABUTEJIHN yueOHoe mocodue, U31aHUA Hay4YHOH
yueOHo- ounbdaunorexe /
MeToAnYecKoe HaumeHnoBaHue
nocooue, 9BbC
NPAKTHKYM, ayAN0-
, BUI€0MOCOo0u)
1 Bo0GmukoBa, ITponieccsl u anmapaTsl MUIIEBBIX TPOU3BOACTB [ DIEKTPOHHBIN VYuebHoe nocobue | 2022 OBC "Jlanp"
T. B. pecypc]: yuebnoe mocodue / T. B. Boomukosa, C. H. IlInsikos, A. B.
ITepmsikoB. — 4-e u3na., crep. — Cankr-IlerepOypr : Jlans, 2022. —
204 c. — ISBN 978-5-8114-4163-1. — TekcT : 2JIeKTPOHHBIH //
Jlanb : 271eKTpOHHO-0MOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/206393
2 Kuctun, E. [Ipouecchl u anmapaThl MUAIIEBBIX MPOU3BOACTB. COOPHUK 3a/1ad, YuebHoe mocodbue | 2022 9bC
A. METOJIMKA PEIICHUH, BApUAHThI 3a/laHui[ DIEeKTPOHHBIN pecypc] : «Znanium.comy

yaeOHoe nocodue / E. A. Kuctun, B. A. ABpopos. - 3-¢ u3s.,
nepepad. u gor. - Mockga ; Bonorna : Madpa-Urxenepus, 2022. -
168 c. - ISBN 978-5-9729-1027-4. - Tekct : anektponHbIid. - URL:
https://znanium.com/catalog/product/1902212




8.2. J/lonoJiHMTEIbHAS JTUTEPATYPA

Tun (yueOHunk, yueoHoe

KoiauuecTBO B
Hay4YHOI

Ne nocoodue, yueoHo-
ABTOpPBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) Tox u3nanus oudamorexe /
n/n MeToanYecKoe mocooue,
HaunMmeHoBaHue
NMPAKTHKYM, JIP.) 3EC
1 bakun, 1. A [Iponecchl 1 anmapaThl MUIIEBBIX YuyebHoe mocobue 2020 OBbC «Jlaupy»

IPOU3BOJCTB [DJIEKTPOHHBIN pecypc] :
yuebHoe nocodue / U. A. bakun, B. H.
Npanen. — Kemeposo : KemI'VY, 2020. —
235 c. — ISBN 978-5-8353-2598-6. —
Texkcr : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/156113 (narta
obpamenus: 16.01.2023). — Pexum
JIOCTyTA: JUUIsl aBTOPHU3. TIOJIh30BATEINICH.




8.3. Ilepeyennr npodeccHOHANBHBIX 0a3 JaHHBIX W HH(POPMALNMOHHBIX CHPABOYHBIX

CHCTEM

1. Enunoe okHO 0oCTyma K 00pa3oBaTeNIbHBIM pecypcaM. [DIeKTpOoHHbIN pecypc|: bubmuorexu
BVY3oB. Pexxum noctyma: http://window.edu.ru/unilib

2. Uudopmanmonnsni moptan «[lumesuk». [DnekTpoHHBIH pecypc] Pexxum mocryma:
http://mppnik.ru

3.  Karamor T'OCToB. [DnexrpoHHblii pecypc]: Karamor. Pexum  gocryma:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html

4. TlumeBoe W TEXHOJOTHYECKOE oOopyaoBaHHE [DneKTpoHHBIH pecypc]: Kartamor. Pexum
noctyna:http://agro-molmash.ru/katalog-produkcezii/linii

5.Scopus [Dnekrponnsiii pecype]: pedeparuBHas 6a3a manubix. — Netherlands: Elsevier, 2004
— Pexxum moctyma: scopus.com. — 3ari. ¢ skpana. — S3. pyc., aHri.

6. Elibrary [DnekTpoHHBI pecypc]: HaydHas 3JIeKTpoHHas OubOmmoreka. — Mocksa: HOB,
2000. — Pexum noctyna: elibrary.ru. — 3arm. ¢ skpana. — f3. pyc., aHII.

8.4. IlepeyeHb NPOrpaMMHOIO odecredeHust

Ne Haumenosanue IO PexBHU3UTHI zlor()B?pa
n/n (naTta, HoMep, CPOK JeiicTBHS)
1 | Windows: noroBop Ne 757 or 04.07.2018, cpoxk
WinPro 10 RUS Upgrd OLP NL Acdmc necTBUs — OecCpoOUHoO;
KoHTpakTNe 1653 ot 14.12.2018, cpok
JecTBUSL — OECCPOUHO
2 | Office Standard: norosop Ne 690 or 19.05.2015, cpoxk

Office Stdandard 2013 Russian OLP NL | neiictBus — 6eccpodHo
AcademicEdition

8.5. Onucanue MaTepuaIbHO-TeXHHYECKOil 0a3bl, HeOOXOAMMON /sl OCylIeCTBIEHHUS

00pa30BaTeJIbHOrO MPoLecca 1Mo TUCIUTIIHHE

Ne
n/n

HaumeHoBaHue 000py10BaAHHBIX YUeOHBIX
Ka0MHEeTOB, JJadopaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1151 IPOBe/IeHUs!
NPAKTHYECKUX U J1a00PaATOPHBIX 3aHATHH, IlepeyeHb OCHOBHOTO 000pY/10BaAHUA
NOMeIleHu ! JJIfl CaMOCTOATEILHOMI
padoThbl 00y4aromuxcs (HoMep
ayIMTOPHH)

VYuebHas ayauropus ans  nposeneHus | CTonbl yYECHHUYECKHE JIByXMECTHBIE
3aHSATUH  JIEKIIMOHHOTO Tuma. YdyeOHas | (MOHOOJIOKM) , CTOJ MPEenoJaBaTelIbCKUMl ,
ayauToOpus AN TPOBENCHMS  3aHATHUH | CTYI IIPEero/1aBaTeIbCKUI , JI0CKa
CEMHHAPCKOro Tuma. YdueOHas ayIuTopus | ayaIuTOpHas (MeloBas).

s KypPCOBOT'O POEKTHUPOBAHHUS
(BBIMOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayauTopusl Ui MPOBEACHUS TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAlMi. YdueOHas
ayauTopusi AN TPOBEICHMS  3aHATUH
TEKYIIETO KOHTPOJII ¥ TMPOMEKXYTOYHOMH
arrectanmu. (A-304)

YueOnass aymutopuss aius  npoBeneHus: | CTomnsl YYEHUYECKUE JIBYXMECTHBIE



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html
http://agro-molmash.ru/katalog-produkczii/linii

HaumenoBaHnue 000py10BaHHBIX YUeOHBIX
Ka0OMHETOB, J1a00paTopHii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBeAeHU S

iﬁ[ NPaKTHIECKAX U J1a00paTOPHBIX 3a1muTm“4, IlepeyeHb OCHOBHOIO 000PY/10BaHMS
MoMelleHHuil 1J1sl CAaMOCTOSTeIbHOI
padoThI 00y4armmMxcs (HoMep
ayAUTOPHH)
3aHATUN  JIEKIIMOHHOTO THHa. Yd4eOHas | (MOHOOJIIOKM), CTOJ  MPEnoaaBaTeIbCKUM,
aymquTOpUS IS TPOBEIEHUS  3aHATUH | CTYyI MPEnoiaBaTeIbCKU , J0CKa
CEMUHApPCKOr0o THIA. Yd4eOHas ayauTopwsl | ayAuTOpHas (menoBas), Tabnuma
IS KypCOBOTO npoekTrpoBanus | MeHnneneesa .
(BBIMOJTHEHUST KYPCOBBIX paboT). YueOHas
ayqUTOPHUS JUIS TIPOBEACHHS TPYIIOBBIX U
WHIWBHUIYATbHBIX KOHCYJIbTAllMA. YueOHas
ayoquTOpUS NI TPOBEJEHUS  3aHSATHI
TEKYIIETO KOHTPOJS U TMPOMEXKYTOUHOM
arrectarnmu. (A-306)
VYyebnas aymutopuss st mposeaeHus | Cton YUCHUYECKUI TPEXMECTHBIN
3aHSATUHA  JIEKIMOHHOTO TuMa. YdyeOHas | (MOHOOJIOK), CTOJN MPEnoJaBaTeNbCKUil, CTy
ayIUTOpHsl  JUIsl  TPOBEACHHS  3aHATHM | MPENoaaBaTeIbCKUN JI0OCKa  ayJUuTOpHas
CEMHUHApPCKOT0 THIA. YdeOHas ayautopwus | (MeaoBas)
TUISL KypCOBOTO MIPOEKTUPOBAHHUS
3 | (BBINOJHEHUST KYPCOBBIX pabor). YuecOHas
ayTUTOPHUS JUIS TIPOBEACHHS TPYIIOBBIX U
WHANBUAYAIbHBIX KOHCYJIbTAllMi. YueOHas
ayIUTOpHsl  JUIsl  TIPOBEACHUS  3aHSITHM
TEKYIIETO KOHTPOJS U TMPOMEXKYTOUHOM
arrecraiuu. (A-307)
VYueOnass aymutopuss ans  mnposeneHus | CToan  y4eHHMYECKMH JBYXMECTHBIH  CTYyl
3aHSATHIA JIEKIMOHHOTO THMA. YdYeOHas | yAeHWYECKUH, BCTPOCHHBIM MmKad,  CTOI
aymATOpHsl  JUIsl  TPOBEACHHS  3aHITHH | TIPENOIaBaTEIbCKUM, CTYIN
CEMHUHApPCKOro THMA. Y4eOHas ayauTopus | MPemnoJaBaTeNbCKuil, IKad , JOCKa
s KypCOBOTO MIPOEKTUPOBAHMS | ayUTOpHast  (MeJoBas), 9KpaH It
4 | (BBIIOTHEHUSI KYPCOBBIX Pabo0T). YueOHas | MpOEKTOpa HACTCHHBIN, OTHETYIIUTEIb.
ayauTOpHUs U TPOBEACHUSI TPYIIOBBIX U
WHAVNBUAYAIBHBIX KOHCYIbTAIMA. YueOHas
ayoquTOpUsl AN TPOBEJNEHUS  3aHATHI
TEKYLIEro KOHTPOJISI W MPOMEXYTOUHOH
arrectanun. (A-308)
5 [Tomemenune st camocTosiTebHOM padoThl | Cton ydeHuveckuid, ctyi, 1K ¢ BeixomoMm B
cryaenros. (I"-401) CETh UHTEPHET
[Tomerienue st caMOCTOSITENIBHOW paboThl | mikadbl g JOKYMEHTAllMd,  JOCKHU
6 | crynenros. (C-401) MAarHUTHbIE, CTOJbl TUCBMEHHBIE, CTOJIBI
KOMITBIOTEPHBIC
Komnerorepnsiii knacc. Yuebnas aynurtopus | [lepeHocHOi IIPOEKTOP , CTOJIBI
JUIS TIPOBEICHUS 3aHITHHA JIEKIMOHHOTO | KOMIIBIOTEPHBIC, CTOJ MpPErnofaBaTeNbCKUA,
TUna. YueOHas ayJuTopusl JUisl IPOBEACHUS | CTYJbs, JOCKa ayAauTopHas (MapKepHas),
7 | 3aHATHII CEMHHApCKOTO  THIIA. VY4yeOHasi | KOMIBIOTEP C BBIXOJIOM B ceTb HTepHET

ayJIUTOPHS ISl TIPOBEACHUS JTa0OPATOPHBIX
pabot. YueOHasi ayauTopus Uil KypcOBOTO
MPOCKTUPOBAHUS  (BBIMOJHEHUST KYPCOBBIX
pabor). YuebHas AyAUTOPUS ISt




n/n

HaumenoBaHnue 000py10BaHHBIX YUeOHBIX
Ka0OMHETOB, J1a00paTopHii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBeAeHU S
NMPAKTHYECKHUX U JIA00PaTOPHBIX 3aHATHIA,
MOMeIeHU AJI1 CAMOCTOATEIbHOMI
padoThI 00y4armmMxcs (HoMep
ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BaHMS

IIPOBEJICHUS IPYNIIOBBIX U WHIUBHAYyaJIbHBIX
KOHCYNbTalMii  YueOHast ayauTopus Ui
IIPOBEJCHUS 3aHATHN TEKYILEro KOHTPOJSA U
npomexyrouHoi arrecrarmu. (YJIK-204)

JlaGopatopust TEXHOJIOTHH MPUTOTOBJICHUS H

OLIGHKHM KadyecTBa MHILIEBbIX MPOIYKTOB. (A-
313)

Ileus xoHBekMOHHAs dnekrpuyeckas [IKY-
530; mnuTa SJIEKTpUYecKas Ha IMOJCTaBKe
OII-4I1; Onuunuma snekrpuueckas HKN-
CDE400; Croibl abopaTOpHBIN .; CTEIUIaX
JUIsL TIOCYIbl JEPEBSHHBIN; XOJOIMUIBHUK
Indesit; crennaxku merananueckue 6 IMOJOK;
OBMHa €  JIByMi  BaHHaMy; CTOJI
1a00paTOPHBIM MeTaNIMYECKUI; OBOLIEpe3Ka
HKN-FNT; mnnanetapHas TecTOMECHIIbHAS
MallnHa; Japb MOPO3UJIbHBIN;
7a00paTOPHBIM CTOJI MPUCTEHHBIN ; MIKA(BI
i peakThBOB; CTosbl J1AOOPATOPHBINA €
MOJIKAMHU ; CTOJ JlabopaTopHbie O€3 MOJIOK ;
TaOypeTsl  J1TabOpaTOpHBIE ; PAaKOBUHBI;
Cronsl  nmabopaTtopHble C  SIIMKaMH
KOMIUIEKT XJieOomekapHOro 000pyI0BaHUS;
mKad; JocKa aynuTopHas (MeJoBas); TyMOBI;
mKad BBITSDKHONM MOIYIBHBIM HAMOJNbHBIN;
XOJIOAWIBHUK; CTOJ IPENnoJaBaTeIbCKUi;
CTYJ NIPENOIaBaTEIbCKUI




		2025-06-02T10:04:06+0400
	Третьякова Татьяна Петровна




