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Tema 1: OcHOBHBIE CBOHCTBa (hapMalleBTUUECKHUX MPOYKTOB U CHIPHSL.
Hean: OnpeneneHne OCHOBHBIX CBOMCTB (papMarieBTHYECKHUX MPOIYKTOB H CHIPBSL.
3agaun o0ydeHus:
CTyneHT 10JI5KeH 3HATh:

"  OCHOBHBIE (PU3NYECKHE CBOWCTBA YKHUAKOCTH;

"  XapaKTepHCTHKU OTOKA >KUJIKOCTH;
CTyeHT 10JI5KeH YMETh:

" ONpeneNnsaTh IIOTHOCTD, YIAETbHBINA Bec, KOA(MPHUIUESHTH! JHHAMHYECKONH M KWHEMaTHYECKOW BS3KOCTH

paboueii KUIKOCTH;

" ONpeneNnsTh MacCOBBIA U 0OBbEMHBII PACXO/bI U CKOPOCTH JABHKEHHS )KUIKOCTH;
OcHOBHBIE BOIIPOCHI TEMBI:
1. 3akoH coxpaHEHHs MacChl.
2. Monenu peabHOM KHUIKOCTH.
3. OcHoOBHbIE (pU3NUECKUE CBOWCTBA HKHIKOCTH.
4. BHyTpeHHee TpeHHE XKHIKOCTH.

MeToabl 00yUeHHsI U MPENOaBAHMS:

CTyaeHThl JO/DKHBI TEOPETHUECKU Pa300paThcs B (DM3HUUECKMX CBOMCTBAX JKUIAKOCTH M XapaKTEPHUCTHKAX
TIOTOKA JKUJIKOCTH, U PEIIUTh CIeNyIONIMe MPaKTUIECKHe 3a/1a4u.
3agauva 1.
OmnpenenuTs IWIOTHOCTh, YACIbHBIN BeC KWHEMaTHYeCKuit KodddunmeHt raza npu Puss 1 t. ATMochepHoe
nasaenne Po=0,1 MIla. Mcxoanble JaHHBIE B3SITh M3 TaOJINIIBL.

Iepsast Ta3 Puss, Mlla Bropas nudpa t, °C

udpa mudpa

mudpa
1 Bonopon 0.2 dy 20
2 Kucnopon 0.3 2 22
3 Xiop 0.4 3 24
4 Asor 0.5 4 26
5 Okwch yriepoza 0.6 5 28
6 JIByokuch yriaepoza 0.7 6 30
7 Meran 0.7 7 32
8 OraH 0.8 8 34
9 Bozayx 0.9 9 36
0 Benson 1,0 0 38

3amayva 2.

o Tpy6am OIHOX0I0BOI0 KOKYXOTPYOHOTO TEIIOOOMEHHIKA (YHCIIO0 TPYO N, HApYKHBIH Irametp Tpyo d,
TONIINHA CTEHKH 2 MM) TIPOXOUTH Ta3 IIPH cpeiHel TeMneparype t v TaBIeHHH 110 MAHOMETPY 2 aT CO CKOPOCTHIO
w. Bapomerpuueckoe naBinenue 740 mm pr.cT. OnpeaenuTh MacCoBbIi pacXoll raza, 00bEMHBIN pacXoj raza npu
pabouux ¥ HOPMAaIbHBIX YCIOBHSX.

Iepsast I'a3 n, mr d, Mmm Bropas mudpa | W, M/c t, °C

udpa mudpa

mmdpa
1 Bonopon 102 34 1 5 20
2 Kucnopon 108 38 2 6 22
3 Xiop 105 42 3 7 24
4 Asor 121 46 4 8 26
5 Oxwch yriaepoaa 128 50 5 3,5 28
6 JIByoKuCh yriepona 138 54 6 4,5 30
7 Meran 145 58 7 5,5 32
8 Otan 153 62 8 6,5 34
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9 Boznyx 160 68 9 7,5 36
0 Benzon 165 72 0 8 38

5. Jlutepartypa:

OcHoBHas:

1. B.M. Yyemos, E.B. I'magyx, U.B. Caiixo. TexHoIOrHs IeKapcTB MPOMBIILICHHOrO poussoxacTsa. Y. 1. — Bunnnna: Hosa
kuura, 2014. -696 c.

2.  B.M. Yyemios, E.B. 'maayx, U.B. Caiiko. TeXHOJOTHs JIEKApCTB MPOMBIILUIEHHOTO Mpon3BoacTBa. Y. 2. —Bunnuna: Hoa
kHura, 2014. -664 c.

3. IIpomsiuuieHHas TexHonorus jgekapcers, Tom 1. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3narensctea HOAY, 2002
—560c.

4. TlpomblnuieHHast TexHOJOrus JekapcTs, Tom 2. [Tox pen. YUyemosa B.M. — X.: MTK-Kuwura, U3narenscrea HOAY, 2002
-557c.

5. Manmiep C. H. ITporeccsl 1 anmapatsl XUMHYECKOM TeXHOJIOTUH : yueOHoe nocodue / C. H. Mantnep,I. M.
Xymanaszaposa. - MuHHCcTEpCcTBO 00pa3oBanust M Hayku Pecryonuku Kasaxcran. - Anvartsl : "bacray", 2018. - 256 ¢

6.  Herraepckuii FO.U Iporeccs! u anmapaTsl XuMudeckoit Texnonornu: B nByx tomax / FO.W J{pitHepekuii. — M.: AnbsiHc,
2015.—368 c.

7. HertHepckuif, FO.M. OcHOBHBIE IPOLECCH] M ANIapaThl XUMUYECKOH TexHooruu: Ilocobue o NpoeKTHPOBAHUIO:
YuebHoe nocodue st By3oB / H0.U. {prtrepckuii, I'.C. Bopucos, B Bpbikos. - M.: Anbsiac, 2015. - 496 c.

8. Kacatkun A.I'. OCHOBHBIE TIPOLIECCHI U AINapaThl XMMUYECKON TeXHOIOrnu: YyeOHuk st By3oB / A.I'. KacaTkuh. - M.:
Aunbsiae, 2014.-752 c.

9. Ocrpukos A.H. IIpoueccsl 1 anmapaTsl. PacyeT n npoekTHpoBaHKE anmnapaToB IJIs TEIIOBBIX U TEMJIOMAaCCOOOMEHHBIX
nporeccos: Yuebnoe nmocodue / A.H. Octpukos, B.H. Bacuierko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupTyainbHblit 1abopaTopHbIii IPaKTHKYM M0 Kypcy «IIpomeccs! 1 anmapaTsl MUIIEBBIX TPOU3BOACTBY!
Vu. ITocobue / I'.B. Anekcees, N.1.

JAOIMOJTHUTECJIbHASA:
11. Tlmakcun }0.M., Manaxos H.H., Jlapun B.A. ITpoueccsl 1 annapatsl nuieBbix npousoacts. — M.: KomocC, 2008. — 760
c.

12. Kageukwnii I'. /1. [Iporeccs! 1 anmapatsl IUIeBoit TexHomorud. - M.: Konoc, 2000.

13. TlanoB K.®., Pomankos I1.T'., HockoB A.A. IIpumeps! u 3a1a4# 110 KypCy MPOLIECCOB U ANNapaToB XHMUIECKON
texuonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®Papmakones Pecrnyommku Kasaxcran. — Tom 1 — Anmatel. — M3patensckuit jom: «Kubex skombi».—
2008592 c.

15. TocynmapcrBennas ®apmakones Pecnyomukn Kazaxcran— tom 2. — Anmatsl— M3patensckuil nom: «KnbOek sxoibby.—
2009.— 792 c.

16. CarpmgsikoBa b.A. Jlopinepaid enaipictik Texaomorusicel.— Anmatel.—2011.— 346 6.

17.  Ax6epanes ©.C. Tamax eHAIpICIHIH IpoLecTepi KaHe anmaparTapsl, Aamatsr; 1998 x.

KonTpoas (Bonpochl, TeCThl, 3aJa4H M 1p.)

Kakue 3akoHBI )KUIKOCTEH U3ydatoTes B pa3zenax «[ umpocratukan?
Kaxnmu cBoiictBamMu 06J1a1aeT THIPOCTATHYECKOE 1aBIeHHEe?

Kak ompenenuts abComMoOTHOE NaBIIeHHE B cocyne?

Uro BhIpakaeT OCHOBHOE YPaBHEHUE THAPOCTATHKH?

H W =

3aganus B TecTOBOIi opme:
1. Yro Takoe IIOTHOCTh KUIAKOCTH ?
a) p=V/M
B) p=m/V
6) p =VIP 1) p=M/G

2. Uto Takoe y/ienbHbIN BEC KUIKOCTH ?
a) y=m/G

B) y=m/V

0) v=G/V

r) 7=G/M

3. Kax cBsizaHbI MeX1y cOOO¥ IUIOTHOCTD W YIENbHBIA Bec ?
a) Y=pg,

0) p=vg,

B) y=M/p,
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r) y=pm

5. Uemy paBHa IUTOTHOCTH ra3a TPH 3aJJaHHBIX YCIOBHSIX ?
a) p=poPoTo/(PT)

B) p=poPoT/ (PTo)

6) p= MPTy/(22,4-P, T)

r) p= M/22,4 +PTo/(Po T)

VYxkaxute GopMyIly IUIsl ONpeeIeH s III0THOCTH
|o=m/V
|v=VIim.
|h=Cpyt.
| U=Cyt.
|[c=qg/t.
~ VYxkaxure €AVMHULLY U3MEPEHUS TINIOTHOCTHU
| kr/m®
| Br
| M3/kr
| Br/m®
| Jok/KT
~ Vkaxure eqUHUITYy U3MepeHus AaBieHus B cucteme CU
| TIa
| MM. pT. CT.
| 6ap.
| MMm. Bog. cT.
| at™m
~ VKaxxuTe eAMHHIlY U3MEPEeHHUs TeMiepaTypsl B cucteme CU
| K
| B
|7
| ITa
| o

~ JlaBieHue 1 TeMIiepaTypa Ipy HOpMaJbHBIX (PH3UUECKUX YCIOBHSAX PABHO ...

| Po =760 MM pT. cT., To = 273,15 K
| Po = 101325 Tla, To = 293,15 K
| Po=1 6ap, To=273,15K
| Po=750mm pr. cr., To = 293,15 K
| Po=760mm pr. ct., To = 283,15 K
~ YKaxxure IUIH:]FHOCTB BelleCTBa:
p=1
v
| V=PE
m= —

~ VYKaxXuTe yAeIbHbIN BEC BELLIECTBA!
| y=p%n
p="1
| v
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m= <
g
V= =
|
V="~
I m
~ VKa)XuTe BEC BEIIeCTBa:
| G=m
g
|
_Y
V=
I m
_m
p=
I v
| 7=pg
~ VYKaxure yz@nbmﬂﬁ 00BEM BEIIECTBA:
V="
| m
| J’Zpﬁ]
pP="
Y
_G
m=
g
V= =
I P

Tema 2: OcHOBHOE ypaBHEHHE THIPOCTATHKH.
Hean: Onpesenenue ruIpocTaTUIeCKOro AaBJIeHUs B TOYKE, BAKYYMMETPUUECKOTO U A0COITIOTHOT'O aBJICHHS.
3agaun o0yuyeHus:
CTyaeHT A0J1KeH 3HATh:

"  THOPOCTATHYECKOE JABJICHUE;

"  BaKyyMMETPHUYECKOE IaBJICHUE;

= a0COJIOTHOE JAaBJIEHUE.
CTyaeHT A0J15KeH YMeTh:

" ONpEeNeNsATh THAPOCTATUIECKOE JaBIICHHUE B TOUKE;

" OIpEeNeNsATh BAKYyMMETPHIECKOE U aOCOMIOTHOE JTaBJICHHUE.
OcHoOBHBbIE BONPOCHI TEMBI:
1. 3axon ITackais.
2. Mogenb uaeanbHON KUIKOCTH.

MeToasl 00y4YeHHs U NPeNnoJaBaAHUS:

CTyneHTHl TOIDKHBI TEOPETHIECKH pa3o0paTbesi B ACHCTBYIOMIMX CHIIAX B JKUAKOCTH, W PEIIUTH CIIEAYIOIINE
MIPaKTHIECKHE 3a0a9H.
Banaya 1.

B OTKPBITOM PE3epBYyape HAXOMUTCA KUAKOCTh € INOTHOCTBIO 1230 kr/M®. MaHOMETp, IIPHCOEIMHEHHbIH B
HEKOTOpOil TOUKe K CTEHKE Pe3epByapa, MOKa3blBaeT JaBjieHue Py, = 0,31 krc/cm? Ha xakoii BeIcOTe Haj JaHHOI
TOYKON HaXOJUTCSl yPOBEHB KUAKOCTH B pe3epByape?

HcxomHbIe TaHHBIC B3STHh U3 TAOIHUIIBL.

| Tleppas | p, Kr/M° | Bropas uudpa | Pyis, Krc/cM®
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undpa mmdpa
mmgpa
1 1050 1 0,2
2 1080 2 0,3
3 1100 3 0,4
4 1200 4 0,5
5 1250 5 0,6
6 1300 6 0,7
7 1350 7 0,8
8 1400 8 0,9
9 1450 9 1,0
0 1500 0 1,1
3amaua 2.

Bakyymmerp Ha 0apOMeTpUUECKOM KOH/EHCATOpE IOKas3blBaeT BakyyMm, paBHblii 600 MM pr. cr.
bapomerpuueckoe naBienue 748 mm pr. cr. Onpenenuts: a) aOCOMIOTHOE JAaBjieHHe B KoHAeHcatope B [la; 0) Ha
KaKyI0 BBICOTY ITOJJHUMETCS BO/Ia B GapoMeTpryecKor TpyOe (CMOTPU PHCYHOK).

HcxonHble JaHHBIE B3STh U3 TAOJUIIBI.

Ieppas Po Bropas mudppa | Ppasp

uudpa mudpa

umdpa
1 760 1 580
2 752 2 570
3 742 3 560
4 736 4 550
5 730 5 540
6 724 6 530
7 720 7 520
8 715 8 510
9 710 9 500
0 705 0 490
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5. Jlutepartypa:
OcHoBHas:
1. B.W. Yyemos, E.B. I'manyx, 1.B. Catiko. TexHOIOrHs JIeKapcTB MPOMBIIIIICHHOTO IPOU3BOJICTBA.

Y. 1. — Bunnunna: Hosa kuura, 2014. -696 c.

2. B.W. YUyemos, E.B. I'manyx, 1.B. Caiiko. TexHOIOrUs JIeKapCTB MPOMBIIIUICHHOTO IPOU3BOJICTRA.
Y. 2. —Bunnuna: Hosa kaura, 2014. -664 c.

3. IIpombinenHas TexHonorus iekapcrs, Tom 1. [Tox pen. Uyemosa B.U. — X.: MTK-Knwura,
Usparensctea HOAY, 2002 — 560 c.

4. TlpomplnuieHHas TexHonorus nekapct, Tom 2. Tlox pen. Uyemosa B.M. — X.: MTK-KHnwura,
W3narenscrBa HOAY, 2002 — 557 c.

5. Manmiep C. H. [Ipomeccs u armaparbl XMMHYECKOH TEXHOJIOTUY : ydeoHoe mocodue / C. H.
Masnrnep,I'. M. XKymanazapoBa. - MuHucTepcTBO 00pa3oBanus U Hayku Pecriyomuiku Kazaxcran.
- Anmarts! : "bacray", 2018. - 256 ¢

6. Herraepckuii FO.U Ipouecchl u anmapaThl XAMU4eckoi TexHonoruu: B nByx romax / 0.1
HeitHepckuit. — M.: Anbsiae, 2015. — 368 c.

7. derrHepckuid, FO.M. OcHOBHBIE MPOIIECCH U allapaThl XUMUYECKOi TexHosoruu: [Tocobue mo
npoeKkTUpoBaHuio: YueGHoe mocodue st By3os / FO.W. J{sitHepckuii, I'.C. Bopucos, B Bpbikos.
- M.: Amesuac, 2015. - 496 c.

8. Kacarkun A.I'. OcHOBHBIE MPOIECCHI U alapaThl XAMUYECKON TEXHOJIOTHH: Y YeOHUK JUIS BY30B
[ AT'. Kacarkun. - M.: Anesiac, 2014, - 752 c.

9. Ocrpuko A.H. Ilponecch! u annapatsl. Pacuer 1 MpoeKTHPOBaHKE aNapaToB sl TEIIOBBIX U
TErIoMacco0OMEHHBIX TporieccoB: YuedHoe nmocodue / A.H. Ocrpuxos, B.H. Bacunenko u np. -
CI16.: JIans, 2018. - 440 c.

10. Anekcees, I'.B. BupryasbHslii 1a00opaTopHbIi MPakTUKyM 110 Kypey «IIpomecchl u anmnapats
NHIIEBBIX Mpou3BoAcTB»: Yu. [Tocodue / I'.B. Anekcees, 1.U.

JAOMOJTHUTENbHAS:

11. TImakcun FO.M., Manaxos H.H., Jlapun B.A. [Iponeccs! u anmapaTsl OIHIIEBBIX TPOU3BOJICTB. —
M.: KonocC, 2008. — 760 c.

12. Kageukuii I'.JI. [Tporecce! u anmapatsl nuineBoit Texuonoruu. - M.: Kosoc, 2000.

13. ITaBnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumeps! 1 3a1a4u 10 KypCy MPOIECCOB U
anmnapaToB XuMudeckoi Texnonoruu - JI.: Xumust, 1987

14. TocynapctBennas @apmakomnes Pecrryonuku Kazaxcran. — Tom 1 — Anmatel. — U3natenbekuit
noM: «Kubek xons».— 2008.— 592 c.

15. TocynapcrBennas @apmaxornes Pecniyonuku Kazaxcran.— tom 2. — Anmatel.— M3naTenbekuii
noM: «Kubek xonsi».— 2009. — 792 c.

16. CarwiagpikoBa b.A. [lopinepain eHmipictik TexHonoruscbl.— AnmaTel.—2011.— 346 6.

17. Axbepaues O.C. Tamak eHipiCiHiH OpolecTepi xoHe anmnaparrapsl, AaMatsl; 1998 k.

KonTpoab (Bompocsl, TeCThl, 3a1a4H U Tp.)

P NS

Kakme 3axoHBI KHIKOCTEH H3ydatoTcs B pa3aenax «l umpocratuka?
Kaxnmu cBotictBamMu 06J1a1aeT THIPOCTATHYECKOE TaBIeHHE?

Kak ompenenuts abcomoTHOE qaBiIeHHE B cocyne?

Uro BeIpa)kaeT OCHOBHOE YpaBHEHHE THAPOCTATUKH?

3aganus B TeCTOBOIi hopme:

1. Yro Takoe HOpMAILHOE YCIIOBHE ?
a) p= 700 mMm. pt. ct, (=273 K,

6) p= 0 mm. pt. cT, t=0 0C ,

B) p= 760 mm. pr. cT, t=273 K,

r) p= 735 MmMm. pr. ct, t=0 0C,

2. quy paBHA IUTIOTHOCTH I'a3a IpH 3aJaHHBIX YCIIOBUAX ?
a) p=poPoTo/ (PT)
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B) p=poPoT/(PTo)
6) p= MPTo/(22,4-P, T)
r) p= M/22,4 +PTo/(Po T)

3. Kak monumaere abcomoTHOE qaBieHue ?
a) JaBJIeHUE BBIIIE aTMOC(HEPHOTro

0) naBieHHE aTMOCQEPHOE TLTFOC H30BITOYHOE
B) JlaBJieHHE aTMOChepHOe

T') AaBJIeHHE BaKyyMa

4. OnpesienuTh a6CONIOTHOE JaBIeHHe, eCiH Pyay = 0,4.10° kI1a
0,510
0,9-10°
0,7-103
|0,8-10°
[0,6:10°

5. Bribepure npaBWIbHOE BBIPAKEHHE JJI aOCONOTHOTO JIABJICHHS:
| Pa6c 4 Pm6 + PaTM
| Pa6c = PaTM v Pm6
| Pa6c = Pm6 = PaTM
| Paﬁc = PBaI(+ PaTM
| Pa6c - Pm6 + PBaI(

6. lapenue no manomerpy pasHo 10° ITa. Bapomerpuueckoe napienue B=99,7 xIla. Onpenenure abCcoMOTHOE
JaBJICHUE.

| 199700 ITa

| 1,997 MIla

| 300 I1a

| 270 ITa

| 199,7MI1a
7. Tloka3anue Bakyymmerpa pasHo 50 kIla. Bapomerpuueckoe napienue B= 10° ITa. Onpezenure abconoTHOE
JaBJICHUE.

| 50 kITa

| 150 kITa

| 1,5 MIla

| 15 xITa

| 50 MITa
8. JlaBnenue paBuo770 mmpT.cT.Onpesenure 3To AaBieHue B [lackamsx.

| 102667 I1a

| 10°TTa

| 101316 ITa

| 110000 ITa

| 10%TTa

Tema 3. 'uapoanHaMuka oJHO(A3HOI0 MOTOKA.
Henn: OnpeneneHne THAPOITHAMIIESCKOTO PEXUMA U CKOPOCTH ABIDKCHHUS JKAIKOCTH
3agaun o0yueHuUs:
CTyIeHT A0J1KeH 3HATh:
" PEXUMBI IBHKCHUS KUIKOCTH;
"  KpUTUYECKOE uucio PeiiHonbca;
"  HKBUBAJCHTHEIN AUAMETD;
" XapaKTepUCTHUKH MOTOKA.
CTyaeHT 10/I:KeH YMeTh:
" pa3nIMYaTh JJAMHUHAPHEIA U TYpOYICHTHBIN PEKUMBI IBHKCHUS KUIKOCTH;
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= ompenensaTts uyucio PeliHonbaca;
"  pacCUMTHIBATh 3KBHBAJICHTHBII AUAMETD;
"  pacCUMTHIBATH IUIOMIA/b CEUCHHUS, CKOPOCTH ITOTOKA.
OcHoOBHBIE BOIIPOCHI TEMBI:
1. [laiiTe onpenesieHue TaMUHAPHOMY, TIEPEXOJHOMY U TypOYJIEHTHOMY PEKUMAaM JIBHKEHUS KHIKOCTH.
2. Omnpenenurte 00JIaCTH CYNIECTBOBAHHUS PEXMMOB TEUEHHS.
3. Kak onpenensiercst 5KBUBaJICHTHBIH TMaMeTp KaHana?
4. Kak omnpenensiercsi cpeHsIsi CKOPOCTh OTOKa?
MeTtoabl 00y4eHHs M NPENOJABAHMS
CTy/eHTHI JJOJKHBI TEOPETUYECKH pa3o0paThes B pexkKnMax TeUeHHs )KUAKOCTH, CKOPOCTH TIOTOKA, U PEIIUTh
CIIE/IYIOIIHE TIPAKTUIECKHIE 3aauH.
3anava 1
Onpenenuts peXXUM TEYEHUs JKUAKOCTH B MEKTPYOHOM IPOCTPAHCTBE TEINIOOOMEHHHKa THna «Tpyda B
TpyOe» (CMOTPH PUCYHOK) IPH CIEAYIOIINX YCIOBUSIX: BHYTPEHHSIS TpyOa MMeeT nuamerp 25X2 MM, HapyKHast
51x2,5 MM, MaccoBblii pacxox xkuakoctu 3730 kr/u; miaotHocTh skuaxoctd 1150 kr/m°, auHaMmdeckwuii
koo puument Bsaskoctu 1,2-10° IMa-c. Onpenenuts Takke KPUTUYECKYIO CKOPOCTh JKHIKOCTH B KONBLEBOM
CEYCHUH TETUIO0OMEHHHKA.

TepBas p, Kr/m® Bropas uudpa M,

udpa mmdpa Kr/4

mmdpa
1 1050 1 3000
2 1100 2 3100
3 1200 3 3200
4 1250 4 3300
5 1300 5 3400
6 1350 6 3500
7 1400 7 3600
8 1450 8 3700
9 1500 9 3800
0 1550 0 3900

L

5. Jluteparypa:
OcHoBHas:

1. B.JM. Yyemos, E.B. I'manyx, 11.B. Caiiko. TexHomorus ekapcTB MpOMBILIUIEHHOT0 pou3BozacTBa. Y. 1. — Bunnuna: Hoa
kuura, 2014. -696 c.

2.  B.M. Yyemos, E.B. I'manyx, 1.B. Caiiko. TeXHONOTHs JIEKAPCTB MPOMBIIUICHHOTO pou3BoacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IlpomsbinuieHHas TexHoaorus tekapcrs, Tom 1. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3natensctBa HOAY, 2002
-560c.

4.  TIpomsiuieHHas TexHONOrus TekapcTs, Tom 2. [Tox pen. Uyemosa B.1. — X.: MTK-Kuura, U3gatensctea HOAY, 2002
—557c¢.

5. Manmnep C. H. IIporeccsl 1 anmapaTsl XUMHYECKOH TEXHOJOTUH : yuebHoe nocodue / C. H. Mantnep,I’. M.
Xymana3zapoBa. - MUHUCTEPCTBO 00pa3oBanus 1 Hayku PecnyOmumku Kazaxcras. - Anmartsl : "Bacray", 2018. - 256 ¢

6.  Herraepckmii FO.U Iporiecch u anmapaTsl XUuMHIecKoit Texaomnorun: B mByx tomax / FO.W [IsrtHepcekuii. — M.: AnbsiHc,
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2015.— 368 c.

7. ertHepckuii, FO.W. OcHOBHBIE IPOLIECCHI M aIlIIapaThl XUMUYECcKoi TexHoaoruu: [locobne o mpoeKTHPOBAHUIO:
VuebHoe nmocobue st By3os / FO.U. [lsiteepcknii, I'.C. Bopucos, B Bpeikos. - M.: Anbsuc, 2015. -496 c.

8.  Kacarkun A.I'. OcHOBHbIC ITPOLIECCHI U alNapaThl XUMUYECKON TeXHOIOruu: YueOHuk s By3os / A.I'. Kacatkun. - M.:
Aubsire, 2014.-752 c.

9. Ocrpukos A.H. IIpoueccs! n anmapatsl. Pacyer 1 IpoeKTHPOBaHKE aNIIapaTOB IS TEIUIOBBIX M TEMIOMAacCOOOMEHHBIX
nporteccon: Yuebnoe nocodue / A.H. Ocrpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1abopaToOpHbIH MpakTUKYyM 110 Kypey «IIporecchl 1 anmnapaTsl MUIIEBBIX HIPOH3BOACTBY:
Vu. [Tocobue / I'.B. Anekcees, U.U.

JAOIMOJTHUTECJIbHANA:

11. IInakcun F0.M., Manaxos H.H., Jlapun B.A. IIponeccs! 1 annapaTsl NUILEBEIX Mpou3BoacTB. — M.: KonocC, 2008. — 760
c.

12. Kaseukwuii I'. /1. [Iponeccs! u anmapats NUIeBoil TexHomoruu. - M.: Koinoc, 2000.

13. IlaBnoB K.®., Pomankos I1.I"., HockoB A.A. IIpuMeps! 1 3a1autl 10 KypCy MPOLIECCOB U alNapaToB XUMUYECKON
texnonorun - JI.: Xumus, 1987

14. TocynapcrBennas ®apmakones Pecry6muku Kasaxcran. — Tom 1 — AnMatel. — M3natensckuit qom: «OKubek sxomb».—
2008592 c.

15. TocynapcrBennas ®apmakones Pecnyomuku Kazaxcran.— Tom 2. — Anmatel— M3patensckuit qjom: «OKubex xombim.—
2009.— 792 c.

16.  Carbinabikoa b.A. [lopinepsin enzipicTik TexHonoruscel.— Anmatel.—2011.—346 6.

17.  Ax6epzaunes ©.C. Tamax eHAIpICIHIH IpoLiecTepi KoHe anmaparTapsl, Aamatsl; 1998 x.

KoHnTpoJs (Bonpockl, TecThl, 3a1a4H, U IP.)
3aganus B TecToBOI dopme:
1. OmnpeaenuTh IIIOMA/IH MONIEPEUHOTO CEUCHHS KPYTIIoi TpyOsl, ecnu d = 25X2 MM U KOJIMYECTBO TPYO COCTaBIISIET
15.
| 0,00519
| 0,0732
| 0,985
| 1,761
| 2,347
2. Uemy paBeH 00BbEMHBIH PaCXO]I XKHIKOCTH, €CIIM MAacCOBbIi pacxon 2,071 Kr/c U TIOTHOCTh KHUKOCTH
cocrasisier 1360 kr/m3,
[0,0015 m%/c
| 0,03 m%/c
[ 0,0046 m%/c
| 0,17 M%/c
| 0,62 m/c
3. Onpenenuts 00BEMHBIN PacXoll JKUIKOCTH uepe3 Tpyoonposon d = 20x2 mm, ecu W = 1,2 m/c.
0,24:10° m%/c
[1,44-10° m%/c
2,36 10 m%/c
3,15-10° m¥/c
4,64 - 103 m%c
4. Onpenenuts 0GBEMHBIN PACXOJT JKUIKOCTH depe3 Tpybomnposon d = 40x2,5 mm, ecir W = 1,5 m/c.
[1,44-10° M%/c
2,24-10° m%/c
2,36 10 m3/c
[3,15- 10 m¥/c
4,64 - 102 m%c
5. OnpenenuTh MacCoBbIi pacxo KUAKOCTH I1oTHOCThI0 O = 1000 xr/m3, eciu V = 0,24.10°8 m/c.
| 0,24 kr/c
|1,44 xr/c
|23,6 kr/c
34,5 xr/c
2,8 kr/c
6. OnpenenuTh MacCOBBIi pacXol KUAKOCTH WIoTHOCThI0 0 = 1000 kr/m®, ecu V = 1,44.10°° m%/c.
|1,44 xr/c
|6,24 xr/c
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| 23,6 kr/c
|4,5 xr/c
|2,8 kr/c
7. Onpenenuts uncno Peitnonsaca Re, ecmu w= 1,2 m/c, d = 0,02 m, r = 1000 xr/m®, m = 1072 IMa-c.
| 24000
| 27000
| 30000
| 240000
| 29000
8. Ykaxure ynciio Re npu JaMHHAPHOM JBIKSHUH )KUIKOCTH
|Re <2300
|[Re > 10000
[2300 < Re < 10000
[Re=0
|Re = 15000
9. Yxaxxure uncno Re npu TypOyIeHTHOM JBHKEHUH )KUIKOCTH
|[Re > 10000
|[Re <2300
[2300 < Re < 10000
[Re=0
|Re = 15000
10. VYxkaxwuTe yrcno Re npu nepexoaHoM JABMKEHUHU KUAKOCTH
|2300 < Re < 10000

|Re <2300
|Re > 10000
[Re=0
|Re = 15000
11. Yxaxxute ypaBHEHUE SKBUBAJICHTHOTO IMaMeTpa:
| d, = 4011
| d, = 4IV/f
| d, =PII
|d, = II/f
| d, = 4fIV

12. Jlaiite onpe/eieHne JaMUHAPHOMY PEXKUMY TEUCHHSL.
| PexuM TedyeHws JKUIKOCTH, B KOTOPOM TPAEKTOPHSI YACTHULL HE H3MEHSIETCSI BO BPEMEHH
| VyacTok TpyOBI, B KOTOPOM TEMIIEPATyPHOE MOJIE He 3aBICUT OT YCIIOBUH BXO/a JKHICTHU B TPYOy
| VaacTok TpyOBI, B KOTOPOM TEMIIEPATyPHOE [TOJIE 3aBUCUT OT YCIOBHH BXOIa KHAKOCTH B TPYOy
| PesxuM TeUEHHUSI )KUIKOCTH, B KOTOPOM TPASKTOPHS YaCTHI[ H3MEHSICTCS BO BPEMEHH XaOTHIHO
| I30oTepMudeckoe TeMIepaTypHOe moJie.

13. Jlaiite onpeneneHue TypOyIEHTHOMY PEKHUMY TCUCHHSL.
| PesxiM TeUeHUsI )KHIKOCTH, B KOTOPOM TPASKTOPHS YaCTHI] H3MEHSIETCSI BO BPEMEHH XaOTHIHO.
| VaacTok TpyOBI, B KOTOPOM TEMIIEPATyPHOE MOJIe HE 3aBHCUT OT YCIIOBUH BXO/a JKUIKOCTHU B TPYOYy.
| VaacTok TpyOBI, B KOTOPOM TEMIIEPATYPHOE MOJIE 3aBUCHUT OT YCIOBHH BXO/a JKHAKOCTH B TPYOYy.
| PesxiM TeUeHuMsI JKUIKOCTH, B KOTOPOM TPAaeKTOPHS YaCTHI[ HE H3MEHSETCST BO BDEMCHHU.
| I30oTepMudeckoe TeMIepaTypHOe mote.

4. I'mapoanHAMUYECKOe MOJIeTHPOBAHMe
Leaw: OnpexneneHue yCIOBUN THAPOANHAMHIECKOr0 ITOA00HMS MOJEIH 1 IPOMBIIUICHHOTO allliapaTa.
3agaun o0yuyeHus:
CTyeHT A0J1KeH 3HATh:
"  MaTeMaTH4YecKOe M (pr3nvecKoe MOJEINPOBaHUE;
*  (paxkTop MacmTaOHOTO MEPEX0aa;
" HKBHMBAJCHTHBIN AUAMET;
"  XapaKTePHUCTUKH MOTOKA.
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CTyaeHT A0J15KeH YMeTh:

"  CTPOWTH MOJIEJIH IIPOLECCOB U alIapaToB;

" OmpenensTh 00bEM armapara;

"  ONpenensiTh KpUTEepHil mogoousl.
OcHOBHBIE BONIPOCHI TEMBbI:
5.  JlaiiTe onpezeneHus MepuoanIecKkoMy H HEPEPBIBHOMY IIPOIIECCAM.
6. Omnpenenure 00beM armapara.
7. Kaxk nony4arot Kpurepuii momgoous?
8. Kakue ObIBatoT KpuTepHii Mog00Ms?
MeTtoabl 00y4eHHMs M NIPENOJABAHMS

CTy/eHTBI JOIDKHBI TEOPETHYECKH pa300paThcsi B MOJIETMPOBAHUH TIPOLIECCOB, M PELINTh CIIEIYIOLIHNE
MIPaKTHYECKUE 3a]auH.

3anauva 1
st DKCTIEpUMEHTaBHOrO HM3y4eHHs B JIAOOPATOPHBIX YCIOBHSAX HEKOTOPOro IPOM3BOJCTBEHHOIO Mpolecca
M3TOTOBJICHA F€OMETpUUECKast MOJIEIb TPOMBIIIIEHHOTO anmapara B MaciTade 1:10. B npousBoacTBeHHOM anmnapate
pabouee BemectBo — ropsunid Bo3ayx (100 °C, atmocdepHoe naBieHHe), OBIKYIIUICS cO cKopocThio 3 m/c. B
71200paTOPHON MOJEIH MPEIIONIAraeTcsi IPUMEHSTh B KaUeCTBE Pabouero BEIecTBa BO3AyX aTMOC(EPHOTo JaBIICHHUS
¢ Temnepatypoit 22 °C.
BO3MOXHO 7M1 MPU 3THX YCIOBUSAX MOJYYUTh MOJHOE THUAPOAWHAMHYECKOE IM0/100Me MPOMBIILIEHHOIO
amnmapaTa ¥ MOJIeJIH, ¥ KaKOBa JOJKHA OBITH CKOPOCTh BO3yXa B MOJENN?

IepBas W, M/c Bropast mudpa
uudpa mudpa
mmdpa

2,5
2,6
2,7
2,8
2,9
3,1
3,2
3,3
3,4
3,5

OO NO U W N
OO0 N O BW N

5. JIutepartypa:

OcHoBHas:

1. B.HM. Yyemos, E.B. I'manyx, 1.B. Caiiko. TexHosorus jekapcTs NpoMbIIUIEHHOro npousBozacTea. Y. 1. — Bunnuna: Hoa
kuura, 2014. -696 c.

2.  B.J. Yyewmos, E.B. I'manyx, U.B. Caiiko. TexHOIOTHs JIEKapCTB MPOMBIIUICHHOTO pon3BoacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IlpomsbiumeHHas TexHoaorus iekapcrs, Tom 1. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, 3natensctBa HOAY, 2002
—-560c.

4. TIpomblluieHHas TeXHOJOTHUs Jekapcts, Tom 2. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3natensctBa HOAY, 2002
—-557c.

5. Manmep C. H. ITporeccs 1 anmapaTsl XUMHYECKOH TeXHOJOTUH : yuebHoe nocodue / C. H. Mantnep,I’. M.
Xymana3zapoBa. - MHHUCTEPCTBO 00pa3oBaHus 1 Hayku Pecnybomuku Kasaxcran. - Anmarsl : "bacray", 2018. - 256 ¢

6.  Jderraepcknii FO.U Iporieccsl 1 anmaparhl XUMHYECKOH TexHonorun: B iByx Tomax / 0.1 JlprtHepckuii. — M.: AnbsiHc,
2015. —368 c.

7. Jerraepckuii, FO.M. OcHOBHBIE IPOLECCH U alllIapaThl XUMUYECKOH TexHoxoruu: [locobre Mo NpoeKTHPOBAHHUIO:
Vuebnoe mocobue ms By3os / FO.U. Isrtaepcknit, I'.C. Bopucos, B Bpeikos. - M.: Anbsic, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHBIE IIPOIIECCHI U aNIapaThl XUMUUECKOM TEXHOJIOTUH: Y4eOHuK uis By30B / A.I'. KacaTkuH. - M.:
Aunbsac, 2014. - 752 c.

9. Ocrpukos A.H. [Iponeccs! u anmapaTsl. Pacuer u mpoeKTHpoBaHHe alNapaToB AN TEIIOBIX H TEIJIOMacCOOOMEHHBIX
mporteccoB: Yuebnoe mocodue/ A.H. Ocrpukos, B.H. Bacusenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryaibHblii 1a00paTOpHBIN MPAaKTUKYM 110 Kypcy «IIpolecchl 1 anmapaThl MUIEBBIX TPOU3BOACTBY:
Vu. ITocobue / I'.B. Anekcees, N1.1.

JAOIMOJITHUTEJIbHAA:
11. TIInakcun }O.M., Manaxos H.H., JlTapun B.A. IIpowecch! u anmapats! nuieBbix npoussoacts. — M.: KonocC, 2008. — 760
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12. Kaseukuii I'.J1. [Iponeccs! 1 anmapats! nueBoil TexHosnorud. - M.: Konoc, 2000.

13. IlaBnos K.®., Pomankos I1.I"., HockoB A.A. IIpumeps! 1 3a1auul 110 Kypcy [IPOLIECCOB U alNapaToB XHMUYECKOM
TexHonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®apmakones Pecry6muku Kasaxcran. — Tom 1 — Anmatel. — M3natensckuit nom: «OKubek sxomb.—
2008592 c.

15. TocynmapcrBennas ®apmakornes Pecniyoymku Kasaxcran.— tom 2. — Anmatel— M3patenbekuii qom: «Kubek sxobh.—
2009.- 792 c.

16. CarniasikoBa b.A. Jlopinepaiy enxipictik TexHomorusicsl.— Anmartsl.—2011.— 346 6.

17.  Ax6epaues ©.C. Tamax eHAIpiCIHIH IpolecTepi KoHe anmaparTapsl, Anmatsr; 1998 x.

KoHTpoJb (Bompockl, TeCThL, 32/1a4H, U 1P.)
3aganus B TecToBOM opme:
Cdopmynupyiite MaTepruaibHbIH 0aTaHC XUMMUKO — (DapMaIieBTHYECKOr O Mpoliecca.
| KonruecTBO MOCTYMAIONIMX MaTEPHajIoB, BBEIAEHHBIH B MPOLIECC, TO/DKHO OBITh PABHO KOJMYECTBY KOHEUHBIX
IPOIYKTOB, MONTYYaeMBIX B pe3yabTaTe IMPOBEICHUS Ipoliecca.
| KosiuecTBO SHEPTHH, BBEICHHOM B MPOIIECC, HOMKHO OBITh PABHO KOIHYESCTBY BBIICIHUBIICHCS SHEPTUH.
| B HEpepbIBHOM ITpoLiecce OTAENbHBIE €ro CTaIK OCYIIESCTBISIOTCS OTHOBPEMEHHO, HO B Pa3HbIX MECTaX OJHON
MaIlTMHbl WK annapaTta Wik B pa3HbIX MalllMHAX U amapaTax
| B cMelraHHBIX TIpOIleccax OT/ENbHbBIC CTAINN OCYIIECTBIISIOTCS MEPHOIMYESCKH B MAIIMHAX U alaparax
HEepUOMYECKOro ASUCTBHS, a APyrue CTaJuy — B MalllMHaX M alfaparax HelpepbIBHOIO IEHCTBHS
| B nmeproanydeckom mpoiiecce OTAebHbIC ero CTaJAnuu (HalpuMep, 3arpy3ka, HarpeB, CMEIlIeHHE U BBITPY3Ka)
OCYILIECTBIISIOTCS B OAHOM ammapare (MaluHe), HO B ONPEIeTICHHON TOCIEI0BATEIEHOCTH.

CoopmynupyiiTe sHepreTudeckuii 6anaHc XMMHUKO — (hapMaLeBTHYECKOro MpoLecca.

| KonudecTBo sHEpruu, BBEACHHOH B POLIECC, AODKHO OBITh PABHO KOJIMYECTBY BBIACIUBIICICS JHEPIHHL.

| KostrdaecTBO MOCTYMAIOMIMX MAaTEPHUAIOB, BBEACHHBII B [IPOLIECC, AOMKHO OBITH PABHO KOJIMYECTBY KOHCUHBIX
[IPOJYKTOB, MOJIYYaEMBIX B PE3yJIbTaTe MPOBEICHU ITPOLIECCa.

| B HEnpepbIBHOM IpoLiecce OTASIbHBIE €r0 CTaJUH OCYLIECTBIIAIOTCS OMHOBPEMEHHO, HO B Pa3HBIX MECTaX OJHON
MAIlMHbI WX alapara WK B pa3HbIX MalllMHAX U arllaparax

| B cMenIaHHBIX TIpoOLeccax OTACTIbHbIC CTaANN OCYIIECTBIIOTCS IIEPHOIMIECKU B MAILlIMHAX M aIlllapaTax
MIEPUOANYECKOr0 ICHCTBHSA, a IPyrue CTaJuK — B MalllMHAX U alflapaTax HeNpepbIBHOIO EHCTBHA

| B meproanyeckoM MporLecce OTAeIbHbIC €ro CTaAuH (HampuMep, 3arpy3Ka, HarpeB, CMEIICHHE U BBITPY3Ka)
OCYIIECTBIISAIOTCS B OHOM ammnapate (MalluHe), HO B ONPEACICHHOM OCIEA0BaTEIbHOCTH.

[aiite onpeneneHrs HENPEPLIBHOMY IIPOLIECCY.

| OTnenpHBIE CTaAUH IPOLIECCa OCYLIECTBIAIOTCS OXHOBPEMEHHO, HO B Pa3HBIX MECTaX OIHOH MAIIMHbI UIH
anmapaTa WIH B Pa3HBIX MaIllMHAX U anlapaTax

| KonmrdecTBO MOCTYMAOMINX MATEPHUAIIOB, BBEACHHBII B IIPOLIECC, AOIKHO OBITH PABHO KOJHYECTBY KOHCUHBIX
MPOAYKTOB, MOJyYaeMBIX B PE3YJIbTaTE MPOBEICHUS MIPOIIECCa.

| KonuuectBO sHepruu, BBEACHHOH B IPOLIECC, AODKHO OBITh PABHO KOIHMYIECTBY BBIICITUBLICICS SJHEPIHIL.

| OTesnpHBIe CTaIlH MPOLIEcCa OCYLIECTBIAIOTCS IEPHOIMYECKH B MallIMHAX U amliapaTax NeproOgHIEeCKOro
JefCTBYS, a pyrue CTaIluy — B MalllMHAX U allllapaTaX HepepbIBHOTO ASHCTBUSL

| OTnenpHBIE cTaAWU TIpoLiecca (HampuMep, 3arpy3ka, HarpeB, CMEIIEHHE U BBITPY3Ka) OCYIIECTBIISIIOTCS B OHOM
anmapate (MallrHe), HO B ONPEeNICHHOM ITOCIIeI0BaTeIIFHOCTH.

[HaiiTe onpeaeneHus NEpUOIUUECKOMY MPOLECCY.

| OToenpHBIE cTaAUK Tporiecca (HampuMep, 3arpy3ka, HarpeB, CMEIICHNE U BBITPY3Ka) OCYIIECTBITIOTCS B OTHOM
amnmapate (MallrHe), HO B OIIPEeNICHHOH ITOCIIeI0BaTEIbHOCTH.

| OTmenpHBIE CTagUK TPOLECCa OCYIIECTBIISIOTCS OJHOBPEMEHHO, HO B Pa3HBIX MECTAX OJHOW MAIIMHBI MIIH
anrapaTa WM B pa3HBIX MaIllMHAX U anapaTax

| KonmraecTBO MOCTYMAOMIMX MATEPHUAIOB, BBEICHHBIHN B MIPOLIECC, AOIKHO OBITH PABHO KOJIMYECTBY KOHEUHBIX
MIPOAYKTOB, MOIY4aeMBIX B pE3yJIbTaTe MPOBEICHUS MTPOIIECcca.

| KonuuectBo sHepruu, BBEIECHHOH B IIPOLIECC, AODKHO OBITh PABHO KOIMYIECTBY BBIICITUBIICICS SJHEPTHIL.

| OTenpHBIE CTaUK TPOLECCa OCYIIECTBIIIOTCS NEPHOIMYECKH B MAIIMHAX | alllapaTax MepHoIuIeCcKOro
JCHCTBHS, a Ipyryue CTaJuK — B MalllMHaX | anmaparax HelpepbIBHOTO JEHCTBHS
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Jaiite onpeneneHns: CMeaHHOMY MPOIIECCy.

| OTnesnbHBIC CTaNK TPOIIECCa OCYIIECTBISIOTCS MEPHOANYESCKH B MAIIIMHAX U alapatax MepHoInIeCKOro
JICWCTBUSA, a IPYTUe CTAJUU — B MAIlIMHAX M alllapaTtaxX HeMPephIBHOIO JICHCTBHS

| OTenpHbBIe CTa UK TPOLEcca OCYIIECTBIISIIOTCS OJHOBPEMEHHO, HO B Pa3HBIX MECTaX OJJHOH MAIllMHBI U
amnmapaTa Wi B pa3HBIX MalllMHAX U arapaTax

| KonnuecTBo MOCTYMAKONIMX MATEPHUAIIOB, BBEICHHBIH B MPOIIECC, TOJKHO OBITh PABHO KOJIUYECTBY KOHEUHBIX
MPOYKTOB, MOJY4aeMBIX B pe3yJIbTaTe MPOBEIECHUS MPOIlecca.

| KosniecTBO SHEPTUH, BBEICHHOM B MPOIIECC, TOKHO ObITh PABHO KOMHUYECTBY BBIICIHBIICHCS SHEPTUH.

| OTenpHBIE cTa UK Tpoliecca (HarpuMmep, 3arpy3ka, HarpeB, CMEIICHHE U BBITPY3Ka) OCYHIECTBISIIOTCS B OTHOM
anmnapare (MalIMHe), HO B ONPeeJICHHOMN M0CIeJ0BATEIbHOCTH.

BeiOepure anmapar ueanbHOr0 CMEIICHHS.

| B anmapare koHLeHTpalys (TeMreparypa) Bo BceM o0beMe OTMHAKOBA U paBHA KOHLIEHTPALUHK (TeMIIepaType) Ha
BBIXO/I€ U3 ammapaTa.

| B anmapare KOHITeHTpanus (TeMIepaTypa) MEHSeTCsl IIIABHO OT HAYaJIbHOM 10 KOHECUHOI.

| B anmapate KOHIICHTpanus (TeMIepaTypa) MEHSETCsl CKauK00Opa3HO OT MAKCUMATbHOM 10 MUHUMAJTbHOM.

| B anmmapate KOHIIEHTpaIHs (TeMITepaTypa) CHavasa MOBBIIIACTCS, & 3aTeM TTOHMKACTCS.

| B anmapate KoHIIEHTpaIys (TemMIeparypa) CHavala MOHWKAETCs, a 3aT€M TTOBBIIIACTCS.

BriOepuTe armapar uieagbHOro BBITECHEHHSI.

| B anmapare KOHIIeHTpanus (TeMIepaTypa) MEHSETCsl IUIABHO OT HAYaIbHOM 10 KOHCUHOI.

| B anmapare koHLeHTpalys (TeMrepaTypa) Bo BceM 00beMe OJJMHAKOBA U paBHA KOHILIEHTPALMHU (TeMIlepaType) Ha
BBIXOJZIC U3 aIllapara.

| B anmapare KoHleHTpaius (TeMIeparypa) MEHsIEeTCsl CKaYK000pa3HO OT MaKCUMAIbHOM 10 MUHUMAJIEHOM.

| B anmapate KOHIEHTpALMs (TeMIIepaTypa) CHauasa MOBbILIACTCS, @ 32TEM IIOHKACTCSL.

| B anmapate KOHLEHTpaLws (TeMIIepaTypa) cCHauasa MOHMKACTCsI, 8 3aTeM ITOBBILIASTCS.

JUytst M3ydeHus TIPOLIECCOB | AMapaToB XMMUKO — (papManeBTHYECKOr0 POU3BOCTBA IPHMEHSIOT . ..
MOJIETHPOBAHHSI.

| busHUeckoe 1 MaTeMaTHYECKOE

| reoMeTprYEeCKOe W BHPTYAIBHOE

| BU3yanmpHOE M ONTHYECKOE

| reorpadugeckoe 1 3ByKOBOE

| HHGMOPMALHOHHOE U 3IEKTPOHHOE

PaccmatpuBaercs aHaJIOrusl MeXIy pa3IMYHBIMHE IpoteccamMi. [lokaxure nuddepeHnuansHoe ypaBHEHNE
mepeHoca eKTpruiecTna (3akoH Oma).

14U

|§ ===

R dx

dw
IT=—u—
Fic
m=—D=
1q=-2=
|M = KFAx

PaccmatpuBaercs aHaJIOTusl MeXIy pa3iIMYHBIMH Iporeccamu. [lokaxure auddepeHnuansHoe ypaBHEHNE
mepeHoca Koln4ecTBa dHepruu (3akoH HeioToHa).

| dw
T=—l—
#:ﬂx
14U

i=—-"

R dx




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KasaxcTan MeanumnHa akagemusacs» AK AD «KOwHo-KasaxcTaHoKas MeQUUMHCKaS aKaneMus»
Kadenpa urxeHepHBIX JUCIUILTAH 76/11
Meroanueckue ykazaHust ISl IPAKTUYECKUX 3aHATUI 67 Gerrix 16
OeTi

dac

lm=—-D—

dt
=—1=
| q .

|M = KFAx

PaccmarpuBaeTcs aHAIOTHS MEXKITy pa3IHUHBIMU mporeccamu. [Tokaxure nuddepeHnmraibHOe ypaBHCHUE
nepeHoca BeiecTa (3akoH duka).

dc
|m=—Da
Rg.:r.‘
T=—p=—
i

|M = KFAx

PaccmarpuBaeTcst aHaJIOTUsl MEXXAY pa3IHYHbIMU rporeccamiu. [lokaxure nuddepeHimanbHoe ypaBHEHNE
nepeHoca TeruioThl (3aKoH dypre).

dt
1q=—A—_

1dU

N =X Y-
R dx

dw

| T=—U——
@

C
m=—-D—
dx

|M = KFAx

JlaHHbIE, XapaKTEpU3YIOLIUE YaCTHBIHI NIPOLIECC HA3BIBAKOTCS ... .
| yCIOBHSIME OTHO3HAYHOCTH

| TPAaHUYHBIMH YCIOBHSAMU

| pusnaeckue ycmoBust

| HagasIBbHBIE YCITOBHS

| reomeTpHUeCKIe YCIOBHS

I'eomeTpuyecke ycIoBUs OTHO3HAYHOCTH XapaKTEPH3YIOT ... .

| pasmepsl 1 popMy anmapaTa, B KOTOPOM IIPOTEKAET MPOLIECC

| pusnaeckue cBolCTBA CpemBI

| B3aUMOIEHCTBUS CPEIbI C TEaMH, OrPAHIMIUBAIOIIMME 00BEM, B KOTOPOM POTEKAET POLIECC
| cocTosiHME CHCTEMBI B MOMEHT KOT1a HAUMHASTCS M3yYeHHE IPOLIecca

| momobue pu3NIECKnX BETUINH

DU3HYECKHE YCIOBUS OJHO3HAYHOCTH XapaKTEPH3YIOT ... .

| pusnaeckne cBOWCTBA CpeIBI

| pasmepsl 1 (popMy ammapara, B KOTOPOM MPOTEKAET HPOLECC

| B3aMMOIEHCTBHS CPEJIBI C TENAMH, OrPAHUYHBAOIIUMHI 00BEM, B KOTOPOM IPOTEKAET MPOLIECC
| cocTosiHIE CHCTEMBI B MOMEHT KOT/Ia HAUHHAETCS H3YUEHHE TIPOIIecca

| momoGHe reOMETPUYECKIX BEUYHH

I'pannyHbIe yCIOBHUA OJHO3HAYHOCTH XapaKTEPU3YIOT ... .
| B3auMOIEHCTBHSI CPE/IbI C TENaMH, OTPAHIMIMBAIOIIMME 00BEM, B KOTOPOM IPOTEKAET MPOIIECC
| pasmeps! 1 popMy armmapara, B KOTOPOM IIPOTEKAET MPOIIECC
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| buzrueckue cBOMCTBA CpeIbI
| cocTostHME CHCTEMbI B MOMEHT KOT/Ia HAUMHAETCS H3YyUESHHUE TpoIecca
| momobue puznIecKux BeIMIMH

HauanbHble ycoBUs OHO3HAYHOCTH XapaKTEPU3YIOT ... .

| cocTostHUE CHCTEMbI B MOMEHT KOT/JIa HAaUMHAETCS M3ydeHUE MpoIiecca

| pasmepsl U hopMy anmapata, B KOTOPOM MPOTEKAET MPOIIECC

| buzrueckue cBOiCTBA CpebI

| B3auMoeiCcTBHSI Cpeibl ¢ TETAMK, OrPAHUYHBAIOIIMMHU 00bEM, B KOTOPOM MPOTEKAET MPOLIECC
| tomobue GpuznyecKuX BeTHIHH

PaccmatpuBaeTcsi MOZIGTUPOBAHUS TIPOIIECCOB. B cirydasix, korna He yaaercs chopMynupoBaTh YCIOBHE
OJIHO3HAYHOCTH U BBIJICIUTH ONPE/ICISIONINE U ONpeesisieMble KPUTCPHH, TPHUMEHSET ... .

| MeTon aHanmuM3a pa3zMepHocTeit

| MeTo1 aHATOr MU MPOLIECCOB

| MeTox CTyJalHbIX Yrce

| MeTO HANMEHBIIINX KBAIPATOB

| MeTox MaTeMaTHYECKOH (HU3HKH

Tema 5: [Torepu Hanopa npM ABHKEHUHU Ia30B M AKUIKOCTEH.
Hens: OnpeneneHne TUIpaBInYeCcKHX CONPOTUBIICHUH B TPYOOIIPOBOJE 1 alnaparax.
3agaun o0ydyeHus:
CTyleHT 10/I:KeH 3HATD:

*  (haKTOpPBI, OT KOTOPBIX 3aBUCUT THAPABIMYECKOE COPOTHBIICHIE TPYOOIPOBOAA H alllapaTa;

*  BUJBI IOTEPH HAIOPAa;

*  BUJBI MECTHBIX CONPOTHBIICHUH;

" 3aBHCHUMOCTBH KO3((HUIMEHTa THAPABINYECKOT0 CONPOTUBIICHHUS OT yrciia PeliHonbaca.
CTyIeHT A0JI:KeH YMeTh:

" pa3nMYaTh TUAPABINYECKH TIIAAKUE U IIEPOXOBATHIC TPYOBI;

*  ompenensTs K03 UIUESHTH THAPABIMYESCKOr0 CONPOTHBICHH INIaIKUX U IIEPOXOBATHIX TPYO;

"  PacCYMTHIBATH NOTEPH HAIIOpPA HA TPEHUE B TPYOOIIPOBOLIE;

"  PacCYMTHIBATH NOTEPH HAIIOPA HA MECTHbIE COIPOTHBIICHNS;
OcHOBHBIE BONPOCHI TEMBI:
9. Kak paccunThIBaroT K03(pGUIHMEHT TUIPABINYECKOTO COMPOTUBIICHHS THAPABIHMICCKH IIAIKHX TPYO?
10. Kaxk paccuntsiBatoT KO3(OGHUIMEHT THAPABINYECKOTr0 COMPOTUBICHUS THAPABIMUYECKU IEPOXOBATHIX TPYO?
11. Yro Takoe OTHOCHTENbHAS MIEPOXOBATOCTH CTEHOK TPYO?
12. Tlepeuncmure pakTOPBL, OT KOTOPBIX 3aBUCUT THAPABIMYECKOE COMPOTHBIEHHE TPYyOOIIpOBO/Ia U amiapara.
13. Kak onpeaenuT K03 PHUIHUEHTHI MECTHBIX COMPOTHUBIICHUI?
MeToabl 00y4eHus M PeNoIABAHNUA:

CTyneHTbl JOIDKHBI TEOPETHYECKH Pa3o0paThCs B THAPABINYECKHX CONPOTHBICHHAX B TPYOOIPOBOIE U
anmaparax M pelnTb CIeIYIOLINe MPAKTUIEeCKHE 3a1auH.

3agaua 1
OrmpenenuTs NOTEPU HAIIOPa B 3MEEBHKE, IT0 KOTOPOMY IIpoTekaeT Boga npu temmepatype 30 °C co CKopocThio
w, Baskocth 1=0,8-10% Tla:c. 3MeeBUK U3rOTOBIEH U3 CTaIbHOH Tpy6Hl auaMerpoM d C JIETKUMM CjeaaMu
kopposuu (A=0,21 mm). [luamerp BuTKa 3MeeBuKa D, umcio BuTkoB N.

[epBas W, M/c d, mm Bropast mugpa D N

mudpa mmdpa

mmdpa
1 0,5 34 1 0,7 8
2 0,6 38 2 0,8 9
3 0,7 42 3 0,9 10
4 0,8 46 4 1,0 11
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5 0,9 50 5 1,1 12
6 1,0 54 6 1,2 13
7 1,1 58 7 1,3 14
8 1,2 62 8 14 15
9 1,3 68 9 15 16
0 14 72 0 1,6 17

5. Jlutepartypa:

OcHoBHas:

1. B.U. Uyewos, E.B. I'manyx, 1.B. Caiiko. TexHoyorus jgekapcTs NpoMbILIeHHOro Tpon3BozacTa. Y. 1. — Bunnuna: Hosa
kuura, 2014. -696 c.

2. B.M. Yyewos, E.B. 'maayx, N.B. Caiiko. TeXHOJIOrHs JIEKAPCTB MPOMBIILICHHOTO pou3soacTa. Y. 2. —Bunnuna: Hoa
kHura, 2014. -664 c.

3. IlpombiniteHHas TexHosnorus gekapers, Tom 1. ITox pen. Uyemosa B.U. — X.: MTK-Kuura, U3narenscta HOAY, 2002
—-560c.

4.  TlpombluiieHHas TexHoorus gekapers, Tom 2. ITox pen. Uyemosa B.U. — X.: MTK-Kuura, U3narenscta HOAY, 2002
—-557c.

5. Manmiep C. H. Ilporecch! 1 anmapaThl XUMHYECKOW TEXHOJIOTHH : yueOHoe nocobue / C. H. Mantiep,I’. M.
JXKymana3zapopa. - MunncrepcrBo obpazoBanus u Hayku Pecry6nuku Kazaxcran. - Anmarts : "Bacray", 2018. - 256 ¢

6.  Herraepckuii FO.U Iporeccs! 1 anmapaTsl XUMHYEcKoi TexHonoruu: B nByx tomax / FO.U JlprtHepekuii. — M.: AnbsiHc,
2015.—368 c.

7. JeitHepckuid, FO.M1. OCcHOBHBIE IIPOLIECCHI U aNNapaThl XUMUYECKOi TexHosoruu: [Tocodue 1o npoeKTupoBaHHIO:
VuebHoe mocobue ms By3os / FO.U. Iprtaepcknit, I'.C. Bopucos, B Bpeikos. - M.: Anssc, 2015. - 496 c.

8.  Kacarkun A.I'. OCHOBHBIC ITPOLIECCHI U AIIapaThl XUMUIECKON TeXHOTOrHU: YueOHUK 1t By3oB / A.I'. Kacatkun. - M.:
Anpsuc, 2014, - 752 c.

9.  Ocrpukos A.H. IIpoueccs! 1 anmapaTsl. PacdeT n mpoekTHpoBaHuUe almapaToB s TEMJIOBBIX U TEMIOMACCOOOMEHHBIX
mpoieccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacusneuko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1a00paTOpHBIA MPakTHKYM 110 Kypcy «IIporecchl 1 anmapaTsl MUIIEBBIX IPOH3BOACTBY:
Vu. ITocobue / I'.B. Anekcees, ..

JAOIMOJTHUTECJIbHAA:
11. Ilnakcun FO.M., Manaxos H.H., Jlapuu B.A. IIpomeccs u anmapaTsl TAIIEBBIX pou3BoacTB. — M.: KonocC, 2008. — 760
c.

12. Kageukwnii I'.J1. [Ipoueccs! u anmapatsl NUIIEBOit TexHOMoruH. - M.: Konoc, 2000.

13. IlamnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumepsl i 3a1a4i 110 KyPCy MPOLIECCOB H ANNapaTOB XHMHIECKOM
Texnonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®Papmakones Pecnyommku Kasaxcran. — Tom 1 — Anmatsl. — M3patenbckuit jom: «Kubex sKombi».—

2008.—592 c.
15. TocynapcrBennas ®apmakones Pecnyomukn Kazaxcran— tom 2. — Anmatsl— M3patensckuii qom: «Kubek sxoiby.—
2009.— 792 c.

16. CarbgsikoBa b.A. Jlopinepaid enaipictik Texuomorusicbl.— Anmartbl.—2011.— 346 6.
17.  Ax6epaues ©.C. Tamak eHIIpiCiHiH mpolecTepi xoHe annapartapbl, AnmaTsl; 1998 x.

KoHnTtpoas (Bonpocsl, TecTbl, 3a1a4H, H NP.)
3aganus B TecToBOIi dopme:
1. Yro sBisieTcs ABIKYINEH CUITON MepeMellieH s )KUAKOCTH HTH ra3a B TpYOOIpoBo/e ?
a) pasHOCTb JaBJIECHHUI
0) pa3HOCTb TeMIeparyp
B) Pa3HOCTH KOHIICHTPAIUN
T) Pa3HOCTH IDIOTHOCTEH

2. Kak 0603Hauaercst KO3 PUIUCHT TPEHUS:
A) ¢

B) A

C)u

D) v

E) e

E)
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3. Kak o6o3HavaeTcs k03(h(HUITUEHT MECTHOTO COITPOTUBIICHHS:
A) A

B)&

C)u

D) v

F) ¢

4, HOTepI/I J1aBJICHUS B prGOHpOBO[[e Ha IpE€OJ0JICHUE MECTHBIX COHpOTMBHeHHﬁ:
A) AP = AL/ pw?/2
B) AP = & pW?/2
C) AP = (M_/d + X g) pW2/2 + AP]'[O[[ + AP[[()]'[
D) h = AL/d - w?2g

5. [lorepu naBneHus B TpyOOIPOBO/IE HA MIPEOOICHIE CUIT TPSHUSL:
A) AP =& pw?/2
B) AP = AL/d- pw?%2
C) AP = (M_/d +2 &) pW2/2 + APrnoy + APpon
D) h=AL/d - w%2g
E)h=¢gw?2g

Tema 6: IlepemenieHue KuIKoCTEH (HACOCHI)
Hean: Onpenenenue Npou3BOJUTENLHOCTH U MOIITHOCTH Hacoca
3agaun o0ydeHus:
Oowme cBenenns. OCHOBHbIE MapameTpbl HacocoB. Hanop Hacoca. Beicora BcachiBaHMsl. THIIBI HACOCOB.
LlenTpobesxHbie Hacockl. CpaBHEHHE U 00JaCTH IPUMEHEHHS] HACOCOB Pa3IMYHBIX TUIIOB.
CTyAeHT 10/12KeH 3HATh:
"  OCHOBHBIE ITAPaMETPHl HACOCOB;
"  Halop Hacoca;
"  THUIBI HACOCOB;
"  cpaBHEHHE U 00JIaCTH IPUMEHEHHUS HACOCOB PA3JIMYHBIX THIIOB.
CTyeHT 10/I2KeH yMeTh:
"  ONpEeNensATh BBICOTY BCACHIBAHUS HACOCA;
"  paccYMTHIBATH MOIIHOCTH HACOCA;
"  paccuMTHIBATh HAIOP, PA3BUBAEMBII HACOCOM;
=  BEIOMpATH HACOC LTS pabOTHI Ha CETh;
OcHOBHBIE BOIIPOCHI TEMbI:
1. Kaxk onpenensiercst moTpeOHBIIH Hanlop Hacoca?
2. Kak onpenensiercs nojada M MOIIHOCTh HacOCa, pabOTaIOIIEro B ceTn?
3. B Kkakux cucreMax IEHTPOOSKHBIE HACOCHI LEIeCO00Pa3HO OAKIIOYATh ITOCIEIOBATEIEHO
¥ B KaKUX HapaJuIeTbHO?
4. Ha 4éMm OCHOBaH MPHUHIMII ACHCTBHS TIOPITHEBOTrO Hacoca?
5. TlpwHOMNO nercTBUS HacOoca MOHXKYC?
6. Ilpunuun aeictBus spnudra.

MeTonbl 00y4eHus M MPeNoIaABAHNUA:
CTyneHThl TOJDKHBI TEOPETHYECKH pa300paThcsi B OCHOBHBIX MapaMerpax, KOHCTPYKIHAX HACOCOB M PEIIHThH
CJIEYIOIIHE TIPAKTUYECKHE 3aaut.
3amaua 1
Tpebdyerca mepekadare G = 20 T/4 Bomel M3 Oaka C aTMOC(EpHBIM JIABICHHEM B DEAKTOp, B KOTOPOM
noiepiKuBaeTcsl u30bITOYHOE JaBieHue, paBHoe P, MIla (cmorpu pucyHok). uamerp tpybompoBoma d M,
TonMHa CTeHKH O MM, miuHa L M. Ha tpybonpoBoae ycranosienst: quadparma (dors = 51,3 MM), [1Be 3aABIKKA U
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yeThIpe 0TBOjIAa Mo yriaom 90°. Beicota nmoibema xkuakocth he = 15 M, Baskocts Bozsl mpu 20°C = 1-10° IMa-c.
OnpenenuTh MOLTHOCTh HAcOCA.

IepBast G, 1/u P2, Mlla Bropas uudpa d, Mmm

uudpa mudpa

mmdpa
1 12 0,012 1 120
2 13 0,013 2 125
3 14 0,014 3 130
4 15 0,015 4 135
5 16 0,016 5 140
6 17 0,017 6 115
7 18 0,018 7 110
8 19 0,019 8 145
9 21 0,020 9 105
0 22 0,021 0 100

5. JIuteparypa:
OcHoBHas:

1.

B.U. Yyemos, E.B. I'nagyx, 1.B. Caiiko. TexHOIOrus IeKapCTB MPOMBIIUICHHOTO Tpou3BoacTBa. Y. 1. — Bunnuna: Hosa
kuwura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'manyx, U.B. Caiixo. TexHOJOrus IeKapCTB IMPOMBIIUIEHHOr0 pon3BoacTBa. Y. 2. —Bunnuna: Hoa
kuwura, 2014. -664 c.

3. IIpomsiuuieHnas Texuomnorus sekapcers, Tom 1. [Tox pen. Yyemosa B.M. — X.: MTK-Kuura, Mzgatensctea HOAY, 2002
—560c.

4.  TIpomsiuuieHHAs TEXHOIOTHs JekapcTB, Tom 2. [Tox pen. Yyemosa B.M. — X.: MTK-Kuwura, M3natensctea HOAY, 2002
—-557c.

5. Manmnep C. H. IIporeccs u anmmapaTsl XAMHYECKOH TEXHOJOTUH : yueOHoe nocodue / C. H. Mantnep,I'. M.
XKymana3zapoBa. - MHHUCTEPCTBO 00pa3oBaHust 1 Hayku Pecryonuku Kasaxcran. - Anmartsl : "Bbacray", 2018. - 256 ¢

6.  Jerraepckuii FO.U ITporecces 1 anmapatsl XAMUUECKOH TexHonoruu: B nByx tomax / FO.U JlpiTHepekuid. — M.: AnbsHC,
2015. —368 c.

7. JpitHepckwuii, FO.M. OcHOBHBIE MPOIECCHI U alIapaThl XUMHYECKOW TexHooruu: [Tocobue mo mpoeKTHpoBaHHIO:
Vuebuoe mocobue ms By3os / FO.U. [Isrtaepcekwnit, I'.C. Bopucos, B Bpeikos. - M.: Ambsic, 2015. - 496 c.

8. Kacatkun A.I'. OCHOBHBIE ITPOIECCHI U allIapaThl XUMUUECKOM TEXHOJIOTHH: Y4eOHUK uis By30B / A.I'. KacaTkuH. - M.:
Anbsirc, 2014. - 752 c.

9. Ocrpukos A.H. [Iponeccs! u anmapaTsl. PacyeT i IpoeKTHpoOBaHKE aNapaToB IS TEIUIOBBIX H TEIIIIOMAacCOOOMEHHBIX
mporteccoB: Yuebnoe mocobue / A.H. Octpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1ab0paTOpHBIA MPakTUKYM 110 Kypcy «IIpomeccs! i anmapaThl MUIIEBBIX IIPOU3BOICTBY!
Vu. ITocobue / I'.B. Anekcees, ..
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11. IInaxcun F0.M., Manaxos H.H., Jlapun B.A. IIponeccs! 1 annapaTsl TUIIEBEIX Mpou3BoacTB. — M.: KomocC, 2008. — 760
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12.  Kaseukwuii I'. 1. [Iponeccs! u anmapats! nuieBoil TexHosnorud. - M.: Konoc, 2000.

13. IlanoB K.®., Pomankos I1.I"., HockoB A.A. IIpuMeps! 1 3a1aufl 110 KYpCy [IPOLIECCOB U ANNapaToB XUMUYECKOM
Texnosoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®apmakones Pecry6miku Kasaxcran. — Tom 1 — Anmatel. — M3natensckuit qom: «OKubek sxomb.—
2008592 c.

15. TocynmapctBennas @apmakomnes Pecriyoymkn Kazaxcran— tom 2. — Anmatel— M3patenbekuii qom: «Kubek xob.—
2009.- 792 c.

16. CarpiasikoBa b.A. Jlopinepaiy enxipictik TexsHomorusicsl.— Anmarsl.—2011.— 346 6.

17.  AxGepaunes ©.C. Tamak eHAIpiCIHIH IpoLecTepi KkoHe anmaparTapsl, Aamatsl; 1998 x.

KoHTpoJb (Bonpockl, TeCThL, 32/1a4H, U 1P.)
3aganus B TecToBOM opme:
1~ITo npuHIMITY JeHCTBUS HACOCHI AETSATCA Ha ... .
| 0ObeMHBIE, JOMACTHBIE, BUXPEBbIC U OCEBHIC
| puKTHBHBIE, TOMACTHBIC, IBIKYIIIHECS U OCEBBIC
| 06beMHBIE, YPOBHEBBIE, IIIEPOXOBATHIC H POTOPHBIE
| KallCJIbHBIC, COKUMACMBIC, OCAIUTCIIBHBIC 1 OCCBBIC
| OTCTOlHBIE, ICHTPOOEKHBIE, HEMPEPHIBHBIE U MEPUOANIECKUE
2~Pabota 00beMHBIX HACOCOB OCHOBAHA Ha ...
| BBITCCHCHUHU KUIAKOCTHU N3 3aMKHYTOI'O IIPOCTPAHCTBA ABYDKYIIUMUCSH TEIIaMU
| nepexauMBaHUM JKUAKOCTH 32 CUET DHEPTUH BUXPEH
| FHTEHCHBHOM BO3HUKHOBEHHH K Pa3pYIIIEHHH BUXPEi B pabounx Kojecax
| co3naHKu [aBIEHUH 3a CYET LICHTPOOSKHBIX CHUI IIPY BPAILCHHUH KOJIEC B KOPITYCe
| pa3meneHny KUAKUX U Ta30BbIX HEOJHOPOJHBIX CHCTEM
3~ K 00beMHBIM HacocaM OTHOCSTCS ... HACOCHL
| mopLIHEBBIE, POTAMOHHbIC, BHHTOBBIC, LIECTEPEHHBIC U IIACTHHYATHIC
| LeHTpOGeKHBIC, BUXPEBBIC, JIOMACTHBIC, OTCTOHHBIC U OCEBBIC
| mTacTHHYaThIe, 00BEMHBIC, YPOBHEBBIE, LIEPOXOBATHIC H POTOPHEIC
| cTpyiiHbIe, MOHTEXIO, HATIOPHBIC, IOPIIHEBbIE, OCEBBIC  BUXPEBHIC
| HHTEHCHBHBIE, LICHTPOOCIKHBIC, JTOMACTHBIC, KUIKOCTHBIC i BUHTOBBIC
4~ K oCHOBHBIM MapaMeTpaM HacOCOB OTHOCSITCA ... .
| nonava, Harmop u noTpebisieMas MOIIHOCT
| pexxum, TaBiIeHHE U BBICOTA BCACHIBAHUS
| ckopocTh, MOTEpPH U AABICHNUE HATHETAHUS
| 06beM, HarHEeTaHHE 1 IEPUOAUIHOCTD LIKIIOB
| ckopocTh, onava u obecrnedeHne AaBICHHs
5~ Ilomauga Hacoca 210 ... .
| 06BEMHBIH PacX0I KHAKOCTH, TI0JaBaeMOi HACOCOM B HATHETATENBHbIH TPYOOIPOBOJT
| yaenbHast sHEpTHs, COOOIIaeMast HACOCOM EIMHHMIIC MACChI ICPEKAINBAEMOM KUIKOCTH
| sHeprUsi, 3aTpaynBaeMast Ha CO3IaHHE B )KUIKOCTH MOTEHIHATEHON SJHEPI UK 1aBICHIUSI
| oTHOIICHIE HEHTPOOEIKHON CHITBL K CHITE TSHKECTH
| crna TSDKECTH, KOTOpasi AMEET MECTO MPH OTHOCUTEIIBHOM [IOKOE
6~ Hamop Hacoca 370 ... .
| yaenbHast oHeprusi, coodIaemMas HACOCOM €ANHHILIE MACCHI IIEPEKauHBaACMO# JKHIKOCTH
| 0OBEMHBIH PacXoT KHAKOCTH, TI0[aBaeMO HACOCOM B HATHETATENbHbIH TPyOOIPOBO/T
| sHEprHsL, 3aTpaunBaeMast Ha CO3IaHUE B KMAKOCTH IIOTCHINAIBHOM SHSPTHH AABICHHS
| oTHOIICHIE HEHTPOOEIKHON CHITBL K CHIIE TSHKECTH
| crna TSDKECTH, KOTOpasi IMEET MECTO MPU OTHOCUTEIBHOM [IOKOE
7~ Ilome3Hast MOIITHOCTB HAcoOca 370 ... .
| sHEprHSL, 3aTpaurBaeMast Ha CO3aHKE B )KUIKOCTH MOTEHIHATEHON SHEPIHH 1aBICHHSI
| ynenbHast sHeprsi, coobIaemMasi HaCOCOM EIMHHUIIC MACChI IEPEKAINBAEMON HKUIKOCTH
| 06BeMHBII pacxo/ JKHIKOCTH, OJaBAeMOM HACOCOM B HATHETATENBHBIN TPYOOIIPOBOL
| oTHOWICHHE HEHTPOOEIKHON CHIIBI K CHIIE TSHKECTH
| crna TSDKECTH, KOTOpasi IMEET MECTO MIPU OTHOCUTEIBHOM MOKOE
8~ INone3Hast MOIITHOCT HAacOCa OMPEAENAETCS ... .
| Nu=pgVH
| Ni=pgV$S
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| Nu=pg/VH

| Ne=pgV/H

| Nn=pgSH

9~ KI1/I mopuIHeBBIX HACOCOB COCTABIISET ... .
|0,8...0,9

|0,7...0,95

|0,6...0,7

| 0,65...0,8

|0,6...0,9

10~ KI1/I ueHTpoOEXKHBIX HACOCOB COCTABIISIET ... .
|0,7...0,95

|0,8...0,9

|0,6...0,7

| 0,65...0,8

|0,6...0,9

11~ Omnpenenute yCTaHOBOYHYIO MOIITHOCTh JIBUTATEsI.
| Nyc‘r:Bsz

| Nyer=0tN s

| NyCT:B/NHB

| Nyer=BNH

| NyCszV}.'lB

12~ Omnpenenure eqUHUIYY U3MEPEHUS TOJJaYH HacOca.
| M3/c

| M3/xr

| c/m®

| Br

| M

13~ Omnpenenure enUHUIYY H3MEPEHHUS HATIOpa HAacoca.

15~ KaBuramms 510 ... .

| mporecc mapooOpa3oBaHms U MOCISIYIOLIETO CXIONBIBAHHUS IIy3bIPHKOB [apa C OMHOBPEMEHHOM KOHICHCAHEH
rapa B MOTOKE KHUJKOCTH

| siBJTEHME COMPOBOKAAEMOE 10 IIPHHIIUITY BEITECHCHUS JKHAKOCTH

| yaenbHast oHeprusi, coodImaemMast HaCOCOM SANHHIIE MACCHI IIEPEKauNBACMO#T JKHIKOCTH

| HepaBHOMEpHASI TIOa4a KUAKOCTH 10 [ABICHAEM

| cucTema, BO3HHKILAS IO/ BO3IACHCTBHEM OXKIKAFOIETO ar€HTa

16~ ITopurHeBBIe HACOCH PAOOTAIOT O MPUHIIHILY ... .

| BBITECHEHHST KUAKOCTH U3 AIMHAPOB IBIIKYIIMMCS BO3BPATHO-TIOCTYIIATEIBHBIM ILTYHIKEPOM

| mpeobpa3oBaHUN KMHETUYECKON IHEPT UK MTOTOKA B IIOTCHIIHAIBHYIO SHEPIHIO IaBICHHS

| mepekauMBaHUK KUAKOCTH 3@ CUET SHEPTHU BUXPEH, 00pa3yrOIIHeCs IPH HHTCHCHBHOM BO3HUKHOBEHHH BHXPEil
| co3maHuy [aBIeHNH 3a CUET LIEHTPOOESKHBIX CIUT IIPH BPAILICHHUH KOIIEC B KOPITyCe

| pa3meneHny KUAKUX U ra30BbIX HEOJHOPOIHBIX CHCTEM

17~IleHTpoOexHBIE HACOCH PAOOTAIOT MO MPUHIMITY ... .

| mpeo6bpa3oBaHUi KMHETUYECKON IHEPT UK TOTOKA B IIOTEHIIHATBHYIO SHEPIHIO JaBICHHS

| mepexkauMBaHUM KUAKOCTH 38 CUET SHEPTHU BUXPEH, 00pa3yrOIIHeCs IPH HHTEHCHBHOM BO3HUKHOBEHHH BHXPEil
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| BBITCCHCHUA KUIKOCTH U3 NWIMHAPOB JABMKYIIIUMCA BO3BPATHO-ITOCTYIIATCIIbHBIM IIITYHXXEPOM

18~ TopuiHeBbIe HACOCHI TIPUMEHSIOTCSI TIPU HATIOPE ... .
| or 5 10 100 MIla

| or 15 mo 200 MIla

| or O no 10 MIla

| ot 20 mo 1000 MIla

| or 5 mo 1000 MIla

19~HOpIJ_IHeBI)Ie HaCOChbI IPUMCHAIOTCA JJIA NICPCKAYBAHUA .... )KH}IKOCTeﬁ

| BBICOKOBSI3KHX M OTHEOIMAaCHBIX

| HUBKOBSI3KHX M OTHEOMACHBIX

| BA3KHX W HEBA3KHX

| ocBeTIEHHOM U QIIBTPYIOIICH

| HE3KOHATIOPHOM 1 GE3HATIOPHOI
20~ YkaxuTe OCHOBHOE ypaBHEHHE IIEHTPOOEKHOI0 Hacoca.
| ypaBHEHHE Ditnepa

| ypaBHeHue bepaymin

| ypaBHenune HaBbe-CTokca

| ypaBHenue Hukypanze

| ypaBHenue Jlapcu-Beticbaxa

21 Hamop oqHOCTYIEHYATOr0 Hacoca He MPEBBIIIACT ... .
50 m Boz.CT.

500 m Boz.CT.

5 M Bog.CT.

250 M Boz.CT.

100 M Bog.CT.

22 Yucino pabovrx KoJeC MHOTOCTYIIEHYATOro Hacoca ... .
HE TIPEBbILIACT ILITH

[PEBBIIIACT ILITH

HE [PEBBIILACT TPEX

[POMOPLMOHAICH IBYM

HE MPEBBIIIACT CEMH

23 OmpenenuTe ASHCTBUTENbHYIO IOAAYY HACOCA.
V=nvwVr

V:nv/VT

V=AV7

V=nvCr

VZSVT

25 Kpurepwuii ObICTPOXOAHOCTH TPEICTABISIET COOOMH ... .
YacTOTa BPALIEHHUS STAOHHOI0 HAacoca

CYMMAapHBIH HaIllop ¥ MPOM3BOIUTEIBHOCTD HACOCa
9acToTa BpalleHUs paboyero Koieca

3aBUCUMOCTB Haropa M ImoTpedisieMoil MOIIHOCTH
3aBUCUMOCTb HaIlopa Hacoca OT ero IMoJavu

28 Ilepeuncnure MpEeNMYILECTBA IIEHTPOOEKHBIX HACOCOB.

PaBHOMepHaﬂ noaayda, 6BICTpOXOZ[HOCTL, OTCYTCTBHUC KJIAITAHOB

HGPI/IO,ZII/I‘IHOCTL BCaCbIBaHUs, YBEIIMYCHUC o0beMa KHUIKOCTH

bompmas noaava, HATMYUC KPUBOILIUITHO-IIATYHHOI'O MEXaHU3Ma

Bonbime Harmopsl, 0Opa3oBaHue pa3peKeHNs
BricTpas nopava >KuaAKOCTH, TIEPUOJMIHOCTH BCACHIBAHUS
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30 Hacocbl MHOTOKpPaTHOT' O JEHCTBUS IPUMEHSIIOT ... .
JUTSL CHIDKEHHSI HEpaBHOMEPHOCTH TT0JauH

JUTSl YBEJIMUECHUS! JTABJICHUSI BCACHIBAHMS

JUISl YMEHBILICHUS JaBJICHUsI HATHETAaHHS

JUISL YBEITMYEHUSI JABIICHUSI Pa3peKEeHUsI

JUTSL IPEOJIOICHHS] THAPABIMUECKHUX COMTPOTHBIICHUH

32 Onpenenure YacTOTY BPAIlEHU TUXOXOJHBIX IPUBOJHBIX HACOCOB.
n=45...60 mun?

n=60...120 mun?

n=120...180 mun?

n=55...90 mun?

n=25...70 mun*

33 OmpeznenuTe 4acTOTy BpallleHUs] HOPMAIBHBIX MPUBOAHBIX HACOCOB.
n=60...120 mun’*

n=45...60 mun™?
n=120...180 mun*
n=55...90 mun?
n=25...70 mun*

34 OrmpenenuTe 4acTOTy BpallleHUs] OBICTPOXOIHBIX MPHBOHBIX HACOCOB.
n=120...180 mun’?

n=60...120 mun’?

n=45...60 mun*

n=55...90 mun?

n=25...70 mun’?

35 Hacoch! BEICOKOr0 1aBieHus 00eCIeYuBaroT 10

100 MIla

200 MIla

300 MIla

500 MIla

1000 MITa

36 Hacocb! 60b1110# POU3BOAUTEIBHOCTH 00ECIIEUUBAIOT TIOAYY ... .
cbinie 60 m¥/4

Huxe 60 M>/a

cBbie 60 M3/c

capimre 100 M%/4

Huxe 600 M3/u

37 Kpurepwuit GbICTPOXOTHOCTH JUIS THXOXOJHBIX IIEHTPOOCIKHBIX HACOCOB PABEH ... .
40...80

80...150

150...300

300...600

600...1200

38 Kpurepuii OBICTPOXOIHOCTH JUISl HOPMAJIBHBIX HEHTPOOSKHBIX HACOCOB PABEH ... .
80...150

40...80

150...300

300...600

600...1200

39 Kpwurepwnii OpICTpOXOTHOCTH JUT OBICTPOXOAHBIX IEHTPOOESKHBIX HACOCOB PABEH ... .
150...300

80...150

40...80

300...600
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600...1200

41 Kputepuit OBICTPOXOJHOCTH JUISI OCEBBIX LIEHTPOOEKHBIX HACOCOB PABEH ... .
600...1200

300...600

150...300

80...150

40...80

46 Jlnst mepexkauynuBaHust OONBIINX KOJHYECTB YKUJAKOCTU MPU HEOONBIINX HAMIOPAX MPUMEHSIOT ... HACOCHI
oceBbIe

POTaIMOHHBIE

TOPIITHEBbIC

LIEHTPOOCIKHBIC

BUHTOBLIE

47 JInst mepekauuBaHusi BBICOKOBSA3KUX JKHIKOCTEH MCHOIB3YIOT ... HACOCHI
IIeCTePEHHbIC

oceBbIe

pOTaLMOHHEIE

MIOPILIHEBBIE

HCHTPOOCIKHBIC

49 OmpeznenuTe yroi HaKJIOHA JIONATOK HAcOca, 00ECIIeUNBAIONINI TEOPETUIECKH MaKCHMalIbHBINA HATIOP.
B2< 90°

B1>90°

B1=90°

ﬁ2< 10°

ﬁ2< 450

50 HacocoB, paboraromye Ha CeTh, NapajuieIbHO COSUHSIOT ... .

JUISL YBEITMUCHUS T1OJIa4H JKUJIKOCTH

JUISl YBEITMUECHUS HATNIOPa JKUAKOCTH

JUISL CHIDKEHUSI TIOJa4uH )KUAKOCTH

JUTSL CHIDKEHUSI IPOU3BOUTEIILHOCTA HACOCOB

JUISl YMEHbIIICHHUS TOTEPHU HATIOpA B CETH

51 HacocoB, paboTaromiue Ha CeThb, OCIeI0BATEIHHO COSAMHSAIOT ... .

JUTSL YBEITUUEHHST HATIOpa JKUJIKOCTH

JUISl YBEITMUYEHUS TTOJIAYH YKHIKOCTH

JUISL CHIDKEHUSI TIOJIaYH )KUAKOCTH

JUTSl CHIDKEHUS! TIPOM3BOAUTENLHOCTH HACOCOB

JUISl YMEHBIIICHUSI [TOTEPHU HATIOpa B CETH

Tema 7: KoMmpeccopsl 1 BEHTHISATOPHI
Hean: Onpenenenue NpoU3BOIUTENBHOCTH M MOITHOCTH KOMIIpECCOpa
3agaun o0yueHus:
Obmume cBenenus. OCHOBHBIE TapaMeTpbl KOMIPeccopoB. Tumbl kommpeccopoB. LleHTpoOexHBIE, POTOpHBIE U
TIOPIITHEBBIE KOMITpeccopsl. O0MacTH MPUMEHEHNST KOMIIPECCOPOB PA3IMYHBIX THIOB. TepMOAMHAMUYECKHAE OCHOBBI
CKaTHA Ta30B.
CTyaeHT A0J1KeH 3HATh:
"  OCHOBHBIE MAPAMETPHI KOMIIPECCOPOB;
"  CTeNeHb CXKATHS;
" TUMBI KOMIIPECCOPOB;
*  00;acT MPUMEHEHHS KOMIIPECCOPOB PA3JIMIHBIX THIIOB.
*  TepmoguHaMHYECKHE OCHOBBI CKATHS Ta30B.
CTyeHT 10/I2KeH YMeTh:
" ONpenensATh CTENEHb CXKATHI KOMIPECccopa;
"  paccUMTHIBATh MOIIHOCTH KOMIIPECCOPA;
"  paccUMTHIBaTh KOHEYHOE JAAaBJIEHHE B KOMIIPECCOPE;
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"  BBRIOMpATH KOMIIPECCOp UL PaOOTHI Ha TEXHOIOTUUECKHU ITPOLIECC;
OcHOBHBIE BOIIPOCHI TEMBI:
7. Kak onpenensiercst noTpeOHast CTENEHb CKaTHsI B KoMIIpeccope?
8. Kak onpenensiercs mogaya ¥ MOIIHOCTh KOMITpeccopa, paboTaromero B TEXHOIOTHY €CKOM JIMHHHN ?
9. Ha yem ocHOBaH NPUHIIMII ACHCTBUS IEHTPOOEKHOT0 KoMIpeccopa?
10. Ha 4é€m ocHOBaH IPUHIIMIT ICHCTBHS MOPITHEBOrO KoMIpeccopa?
11. TlpuHIUD ASWCTBUS POTOPHOrO KOMIpeccopa?

MeTtoabl 00y4eHHs M NIPENOJABAHMS
CTy/meHTBbl JIOJDKHBI TEOPETHYECKU Pa300paThCsi B OCHOBHBIX MapaMeTpaxX, KOHCTPYKIHSIX KOMIIPECCOPOB H
PELINTh CIEAYIOIINE MPAKTHYSCKUE 3a1a4uu.
3anaua 1
Omnpenenuts TeopeTHyeckue paboThl MPHUBOJOB OAHOCTYINEHYATOrO U TPEXCTYNEHYATOro KOMIIPECCOPOB IS
cxKaTHs Bo3ayxa 10 gasneHus 10 MIla. Hauamsnoe naenenue Bosayxa Pi;=0,1 MIla u temmepatypa t;=27 °C.
[Toka3zaTenb NONUTPOIBI T Beex cryneneit N=1,2. OnpeaenuTh TakKe KOHEUHYIO TEMITEpaTypy BO3yXa.

[lepBas P2, MIla P;, MIIa Bropas uudpa ty, °C

udpa mmdpa

mmdpa
1 12 0,09 1 20
2 13 0,091 2 22
3 14 0,092 3 24
4 15 0,093 4 26
5 16 0,094 5 28
6 17 0,095 6 30
7 18 0,096 7 18
8 19 0,097 8 16
9 21 0,098 9 14
0 22 0,021 0 100

5. Jlutepartypa:

OcHoBHas:

1. B.M. Yyemos, E.B. I'manyx, 1.B. Caiixo. TexHosorus jekapcTs NpoMbILIIEHHOro npousBozacTea. Y. 1. — Bunauna: Hoa
kuura, 2014. -696 c.

2. B.M. Yyewmos, E.B. I'manyx, U.B. Caiiko. TexHOnOrus JIeKapCTB MPOMBIILICHHOTO pou3BoacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IlpombinuieHHas TexHoaorus iekapers, Tom 1. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3znatensctBa HOAY, 2002
—-560c.

4.  TlpomblnuieHHas TeXHOJOrUs jtekapetB, Tom 2. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3znatensctBa HOAY, 2002
—557c.

5. Manmnep C. H. IIporeccs u annmapatsl XUMHYECKOM TeXHOIOTUH : yuebHoe mocodue / C. H. Mantnep,[’. M.
’Kymana3zapoBa. - MUHUCTEPCTBO 00pa3oBanus 1 Hayku Pecniyomuku Kasaxcran. - Anmartsl : "bacray", 2018. - 256 ¢

6. Jerraepeknii FO.U ITporieccsl 1 anmapathl XUMHYECKOi TexHonorun: B 1Byx Tomax / 0.1 [lprtHepckuii. — M.: AnbsHc,
2015. —368 c.

7. HprrHepckuit, FO.1. OcHOBHBIE MPOLIECCH U ANITAPAThl XUMUYECKON TeXHOIoruu: ITocodue o mpoeKTHPOBaHUIO:
Vuebnoe mocobue mst By3os / FO.U. [Isrtaepcknit, [.C. Bopucos, B Bpeikos. - M.: Anbsic, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHBIE ITPOIIECCHI U aIIapaThl XUMUUECKOH TEXHOJIOTUH: Y4eOHuK uis By30B / A.I'. KacaTkuH. - M.:
Aunbsiac, 2014. - 752 c.

9. Ocrpukos A.H. IIponeccs! u anmapatsl. PacyeT 1 mpoeKTHpoBaHKE aNIapaToB IS TEIUIOBBIX H TEIJIOMacCOOOMEHHBIX
mpoiteccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacusnenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryaipHblii 1a00paTOpHBIi MPaKTUKYM 110 Kypcy «IIpolecchl 1 anmapaThl MUIEBHIX TPOU3BOICTBY:
Vu. ITocobue / T'.B. Anekcees, U.1.

AOIMOJITHUTEJIbHAA:

11. TInakcuu }O.M., Manaxos H.H., Jlapun B.A. Ilpouecchl u anmnapaTbl THIIEBHIX Tpou3Boacts. — M.: KonocC, 2008. — 760
c.

12. Kagemnxuii I'.JI. TIponeccs! u anmapaTsl nuiieBoit Texuonoruu. - M.: Komnoc, 2000.

13. TlanoB K.®., Pomankos IL.T., HockoB A.A. TIpumepsl 1 3a/1a4u 10 KypCy MPOLIECCOB U aIlapaToB XUMUYECKOI
Texuomoruu - JI.: Xumus, 1987

14. TocynapctBennas ®apmakonest Pecriyomukn Kasaxcran. — Tom 1 — Anmartel. — M3patenbckuii jom: «Kubex sKombi».—
2008.-592 c.
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15. TocymapctBennas ®apmakornes Pecriyoymkn Kasaxcran— tom 2. — Anmatel— M3patenbekuii qom: «Kubek xob.—
2009.- 792 c.

16. CarbigeikoBa b.A. Jlopinepaiy enxipictik TexHonorusicsl.— Anmartsl.—2011.— 346 6.

17.  AxGepaues ©.C. Tamax eHAIpiCIHIH IIpoLecTepi *xoHe annaparTapsl, Aamarsl; 1998 x.

KonTpoas (Bonpocel, TecThl, 321244, U p.)
3aganus B TecToBOI opme:
1. PaccmatpuBaercs paborta koMIpeccopa. YKaKuTe padoTy 3aloTHeHUsI HIIHHAPa KOMITpeccopa
Vn
fu * Pdv
P,
Fivy
()
n—l1
wz _ ¥z ALY B,
I3 = [ Pdy = —RTIn=2
vy =2
2. PaccmarpuBaercs paborta Komripeccopa. Y Kaxkute paOoTy Ha HarHeTaHHUs rasa.
Vg
_I';; Pdv
P,v,
Pyvy

OO
! k

ooaT —
2" =

(v,P; — v, Py)

n
T ntn v, Py — v, Py)
Vo B,

IR j&_ Pdv = —RTinE
3. Paccmarpuaercs paboTa KoMmpeccopa. YKaKuTe paboTy cxaTus raza
[ Pdv

¥y
E,u,

o

mo.T n
Ik

=—— (v, Py — v, P.
n—1- 2 Z 1Py)
v, b,
1" = [ Pdyv = —RTIn=2
vy =3
4. PaccmarpuBaeTcs pabora KoMmpeccopa. Y KaKuTe paboTy H30TepMHIECKOTO CKATHS ra3a
P
_I';; * Pdv
£, vy
N
n
ot = — — (w,P, — 1, P,
k n—1 = = 1 J'}
v, B,
I = [ Pdyv = —RTIn=2
vy B
5. PaccmarpuBaercst paboTa KoMmIpeccopa. YKaxuTe paboTy MOJMTPOITHOTO CKATHS ra3a B KOMITPECCOpE
P
[=Pdv
¥y
P,v,
Pivy
19" = — 2 (p,P, — v,P.
] n—1 s = 1 J'j

I = [ Pdv = —RTIn >

6. VKaxuTe COOTHOIIECHHS JaBJIEHHUI B TPEXCTYIIEHUATOM KOMIIPECCOPE
l.==zl,

1,=3l,
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8. Ykaxxute paboTy TpeXCTyNeHYaTOro KOMIpeccopa
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9. Ykakute paboTy MHOTOCTYIIEHYATOr0 KOMIIpeccopa
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10. Onpenenute CTENEHb CKATHS B MHOTOCTYIICHIATOM KOMIIPECCOpe
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t,= 3l
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11. Ha pucynke nokaszana Pv-quarpaMma oHOCTYIIEHYaTOr0 KOMIpeccopa. Y KanTe IPOLEecC MOIUTPOIHOTO

CXKaTusi rasa.
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P;

JInnnsa 1-2
JInnna 2-3
JInnna 3-4
JInana 1-2°
JInnna 4-1

12. Ha pucynke nmokaszana PV-guarpaMma OHOCTYIIEHYATOI0 KOMIpeccopa. Y KaKuTe IPoLecc HarHeTaH!s rasa.

P;
3 2 2 2"

JIunans 1-2

JIuana 2-3

JIuaua 3-4

JIuansg 1-2°

JInausa 4-1

13. Ha pucynke noka3aHa PV-iuarpaMma oJJHOCTYIIEHIATOr0 KOMIPEccopa. Y KaKUTE MPOIECC H30TEPMHUUECKOTO
coKaTHs rasa.
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P;

JIunws 1-2

Juaus 2-3

Juans 3-4

Juans 1-2°

Juans 4-1

14. Ha pucynke noka3ana Pv-auarpaMma oJJHOCTYNIEHYAaTOr0 KOMIIpeccopa. Y KaxuTe Mpolece aquadaTHoro
CKaTHs Ta3a.

PA

JIuang 1-2”°

Juans 2-3

Juaua 3-4

JIuansg 1-2°

JIunusa 4-1

15. Ha pucynke noka3ana PV-nuarpaMmma ofHOCTYIIEHUATOr0 KOMIIpeccopa. Y KaKUTE MPOLIECC BCACHIBAHMUS Ta3a.

P,
3 2 2 2"

JInans 1-2
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JIunna 2-3
Jlunusa 3-4
JInansa 1-2°
JInaua 4-1

Tema 8: J[BrkeHHE TEIT B KUIAKOCTSIX.

Hean: Onpenenenrie CKOPOCTH OCAXIEHHS M TIOBEPXHOCTH OCAX/ICHHUS YaCTHII.
3anaum o0yueHust:
CTyeHT 10JI3KeH 3HATh:
*  Kiaccu(pUKaLUI0 HEOTHOPOAHBIX CHCTEM;
" METOABI pa3JeeHUs] HEOTHOPOIHBIX CHCTEM;
"  MarepualbHBIN OalaHC MPOIECCOB pa3/eeHHs.
CTy/eHT 10/IKeH YMeTh:
"  ONpenensiTh CKOPOCTh OCAXK/ICHHUS YaCTHII;
" ONpeneNnsTh OCHOBHBIE pa3Mepbl OTCTOWHUKA.
OCHOBHBIE BONPOCHI TEMbI:
1. Xapaxrep 3aBUCUMOCTH KOA(HUIHEHTA CONPOTHBIIEHUS OT ynciia PeliHomnbca.
2. PeXuMbl IBMKEHUSA TEN B KUIKOCTH.
3. ®axTop GopMBI.
4, OcaxaeHue MoJ IEMCTBUEM CHJIbI TSIXKECTH,
5. 3axon Ctokca.
MeTonb! 00y4eHus M IPeNoIaBAHNUA:
CTyneHTbI JOIKHBI TEOPETUYECKH Pa300paThCs B 3aKOHAX JBIKEHMS TeN B )KUAKOCTH M PELINTD CIIEAYIOIIUe
MpaKTHYECKUE 3a1a4uu.
3agaua 1
Ormpenenuts pasMep HAMMEHBLINX YaCTHLI, OCAXKIAIOMINXCS B KBaJAPAaTHOM ra30Xxoje AauHoH L, BeicoToii H
IIpY JIMHEHOM ckopocTu W. Bsaskocts raza 3-10° Ila-c, miotHocts rasa 0,8 kr/m®, m1oTHOCTS yacTull p.

IlepBas w, M/c p, Kr/m® Bropas uudpa H L

uudpa mudpa

umdpa
1 0,5 2000 1 0,7 8
2 0,6 2200 2 0,8 9
3 0,7 2400 3 0,9 10
4 0,8 2600 4 1,0 11
5 0,9 2800 5 1,1 12
6 1,0 3000 6 1,2 13
7 1,1 3200 7 1,3 14
8 1,2 3400 8 1,4 15
9 1,3 3600 9 1,5 16
0 1,4 3800 0 1,6 17

3anaua 2

OmnpenenuTts TUaMeTp OTCTOMHHUKA [Tl HEMPEPHIBHOTO OCAKIACHHS OTMYYEHHOr 0 MeJia B BOJIE.
[IponsBomuTensHOCT OTCTOMHNKA G HavaIbHOW cycrieH3nH, conepkaieii N % mace. CaCOs. namerp
HAaUMEHBIINX YaCTHII, TOIeXAMUX ocaxaeHnro, d. Temmeparypa cycriersun 15 °C. BnaxxnocTts nmutama W.
IMnotHOCTE Mena 2710 xr/m®,

Iepsast G, 1/4 N, % Bropas uudpa | d, Mkm W, %

udpa mudpa

mmdpa
1 55 6,4 1 28 64
2 60 6,6 2 30 66
3 65 6,8 3 32 68
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4 70 7,0 4 34 70
5 75 7,2 5 36 72
6 80 7,4 6 38 74
7 85 7,6 7 40 76
8 90 7,8 8 42 78
9 95 8,0 9 44 80
0 100 8,2 0 46 82

5. Jlutepartypa:

OcHoBHas:

1. B.W. Uyewos, E.B. I'manyx, 11.B. Caiiko. TexHosiorus gekapcTs NpoMbIIIIEHHOro TpousBozcTea. Y. 1. — Bunnuna: Hosa
kHura, 2014. -696 c.

2. B.M. Yyemios, E.B. I'maayx, U.B. Caiiko. TeXHOJIOTHs JIEKAPCTB MPOMBIILICHHOTO pou3BocTa. Y. 2. —Bunauna: Hoa
kHura, 2014. -664 c.

3. IlpomsinuteHHas TexHosnorus gexapers, Tom 1. ITox pen. Uyemosa B.U. — X.: MTK-Kunra, Uznarenscra HOAY, 2002
—560c.

4. TlpomslnuteHHas TexHoorus gekapers, Tom 2. ITox pen. Uyemosa B.U. — X.: MTK-Kuura, Uznarenscta HOAY, 2002
-557c.

5. Manmnep C. H. IIporeccs! u anmapatsl XMMUYECKO# TexHOMOruu : yuedHoe nocooue / C. H. Mantnep,I". M.
JKymana3zapoBa. - MunncrepctBo obpazoBaHus u Hayku Pecry6nuku Kasaxcran. - Anmartst : "Bacray", 2018. - 256 ¢

6.  Hertaepckuii FO.U Iporeccs! u anmapaTsl Xumudeckoit Texnonornu: B nByx tomax / FO.U JlprtHepekuii. — M.: AnbsiHc,
2015.— 368 c.

7. JerrHepckuii, FO.J1. OCHOBHBIE IPOLIECCHI U aNNapaThl XUMUYECKOi TexHosoruu: [Tocodbue mo npoeKTupoBaHHIO:
VYuebnoe mocobue ms By3os / FO.U. [prtaepckuit, I'.C. Bopucos, B Bpeikos. - M.: Anbsrc, 2015. - 496 c.

8.  Kacatkun A.I'. OcHOBHbIE MPOLIECCHI M ANIapaThl XAMHYIECKOH TeXHOIOrun: Y4aeOHuK st By30B / A.I'. Kacatkun. - M.:
Anpsuc, 2014. - 752 c.

9. Ocrpukos A.H. IIpoueccs! u anmapaTsl. PacdeT n mpoekTupoBaHue alapaToB s TEMJIOBBIX U TEMIOMACCOOOMEHHBIX
mporeccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacuieuxo u ap. - CII6.: Jlans, 2018. - 440 c.

10. Aunekcees, I'.B. BupryanbHslii 1a00paTOpHBIH MPakTUKYM 110 Kypcy «IIporecchl 1 anmapaTsl HHIIEBBIX IPOH3BOACTBY:
Vu. ITocooue / I'.B. Anekcees, N.1.

JAOIMOJTHUTEC/JIbHANA:

11. Tlmakcun }0.M., Manaxos H.H., Jlapun B.A. TIpoueccsl u anmapatsl nuiueBsix mponssoacts. — M.: KomocC, 2008. — 760
c.

12.  Kaseuxuii I'.JI. [Ipoueccsl n annapatsl nuiieBoii rexuonoruu. - M.: Konoc, 2000.

13. IlaBmnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumepsl 1 3a1a4i 110 KyPCy MPOLIECCOB U ANNapaToB XHMHUIECKON
TexHonoruu - JI.: Xumus, 1987

14. TocynapcrBennas Papmakones Pecrnyomuku Kasaxcran. — Tom 1 — Anmatel. — U3patenbckuii jom: «Knbex sKombi».—
2008.—592 c.

15. TocynapcrBennas ®apmakones Pecryomuku Kazaxcran— tom 2. — Anmatsl— W3parensckuii qom: «KnbOex sxobi».—
2009.— 792 c.

16. CarbgsikoBa b.A. Jlopinepaiy enaipictik Texnonorusicbl.— Anmatel.—2011.— 346 6.

17.  Ax6epaues ©.C. Tamak eHIIpiCiHiH mpolecTepi *koHe annapartapbl, AnmaTsl; 1998 x.

KonTpoas (Bonpochl, TeCThl, 3aJa4H H 1p.)

Uro Takoe CycIeH3us, SMYAbCHS U a3P030IIb?7

[on neiicTBHEM KaKUX CHII MOXKET IIPOBOIUTCS OCAKICHMUS?

[omyunte ypaBHEHHE IS ONIPENSIICHIUS TOBEPXHOCTH OCAXKICHIUS OTCTOMHHUKA.

B xakux ciygasx 1enecoo0pa3HO IPUMEHS T BUICOCaTUTEIbHbIC KaMephl?

[Ipu xakux gncnax PeifHombIca HAOMIOJACTCS TAMUHAPHBIA PEKUM JIBIKCHHUS TEN B )KUAKOCTH?
[pu xakux uncnax PeifHombaca HAOMIOMAaeTCS IEPEXOHBIN PEKUM JBIKEHIS TEIl B KUIKOCTH?
[pu xakux uncnax PeiHoIbICa HAOMIOIAETCS aBTOMOICITBHBINA PEKUM JIBIKCHUS TEN B KUIKOCTH?

.00 O & W NS

3aganus B TecTOBOI hopme:
1. B kakux anmaparax Mpou3BOAAT OYHUCTKY ra30B OT IBUTH MOJ JICHCTBUEM CHIIBI TSDKECTH:
A) B GaTapeHBIX IHKJIOHAX
B) B umkionax xoucrpykimin HUWOT a3
C) B mbUIEOCAAUTEIBHBIX KaMepax
D) B pykaBHBIX (QHIBTPAX
E) B ckpy6bepax
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2. OtcrauBaHue — 3TO MPOLECC Pa3/IeNeHUs] HEOJHOPOIHBIX CUCTEM:!
A) oz JeHCTBHEM CHIT HHEPIIMA
B) mon aeiicTBreM pa3HOCTH TABICHHN
C) mon neficTBHEM CHJI TSHKECTH
D) mox neficTBHEM HEHTPOOSKHBIX CHIT
E) mox nefictBreM 37€KTPOCTATHYECKUX CHIT

3. HeoaHOpOIHBIE CHCTEMBI, COCTOSIIMNE M3 KHIKOCTH U PACTIPEICICHHBIX B HEH Kamesb JAPYroi )KHUAKOCTH, He
CMeIINBaroIeiics ¢ NepBOM.
A) TBUTH U JBIMBI
B) cycnensun
C) mensr
D) smynbcuu
E) Tymansi

4. HeomHOPOJIHBIE CHCTEMBI, COCTOSIIINE U3 Ta3a U PACTIPEACICHHBIX B HEH YACTHIL KHIKOCTH.
A) smynbcuu
B) cycnensun
C) TymaHsI
D) menst
E) mbuta 1 JpIMbI

5. HeoqHOpOIHBIE CHCTEMBI, COCTOSAIIME U3 Ta3a U PACIpPEIeIEHHBIX B HEH YACTHII TBEPIOTO BEIIECTBA.
A) smynbcuH
B) cycmensun
C) mbLIM ¥ ABIMBI
D) menst
E) tymans

Tema 9: I'mapoanHaMHUKa KUNSIMX (MCEBI00KUKEHHBIX) 36PHUCTBIX CJI10€B.
Hens: M3ydenne 3neMeHTOB THAPOANHAMUKHI JBYX(a3HBIX IIOTOKOB.
3agaun o0yveHus:
CTyAeHT A0/12KeH 3HATD:

"  YCIOBUS BO3HHKHOBEHHS TICEBAOOKIKEHHOT'O CII05 36pPHUCTOI0 MaTepHana;

*  (hU3MYECKHEe OCHOBBI NICEBIO0KIKEHHUS;

"  CKOpPOCTH Hadaja ICEBAOOKIDKEHHS 1 YHOCa,

"  KpUTEPHAIBbHYIO 3aBUCHMOCTb JJIsI pacyeTa CKOPOCTH Haydalla MCEBIOOKIDKEHHS.
CTyAeHT 10/I:KeH YMeTh:

"  ONpenensATh HACBIIHYIO INTIOTHOCTB, TOPO3HOCTh 3€PHHUCTOTO CIIOS;

"  pacCUYMTHIBATh FHPABINIECKOE CONPOTHUBIICHUE TICEBAO0KIKEHHOTO CIIOS;

"  paccUMTHIBaTH KpuTepuii PeitHonpaca u Apxmmena;

" OMpenensATh CKOPOCTH Haydalsla NCEBJOOKIKEHH M YHOCA TBEPBIX YaCTHII;
OcHOBHBIE BOIIPOCHI TEMbI:
12. Kakoe cocTosHHE CII05 3ePHHUCTOrO MaTepHaa Ha3bIBalOT IICEBOOKIKECHHBIM?
13. Kakumu npeumyIiecTBaMy 1 HEOCTATKAMU 00J1a/Ia0T TICEBIOOKIIKSHHBIN CIT0H?
14. Yem peanpHBIC KPUBBIC TICEBAOOKIDKEHHS OTIMYAIOTCS OT HII€aTbHON KPUBOA?
15. Ha uTo0 pacxomyercs 3Heprus ra3oBoro MoToKa MpH MCEBAOOKIDKEHNH CII0s1 36PHUCTOr0 MaTepraa’?
16. KoHCTpyKumu anmapaToB ¢ IICEBJOOKUKESHHBIM CIIOSM.
MeToab! 00y4eHHsI M PeNOJaBAHUSA:

CTyzmeHThI JOIKHBI TEOPETHIECKN pa300paThes B SJIEMEHTAaX THAPOANHAMUKY JIBYX(Pa3HBIX TOTOKOB U PEIIUTH
CJICIYIOIIHE TIPAKTUYECKHE 3aaUH.

3amaua 1
Omnpenenuts CKOPOCTh HAaYaJIoO TICEBIOOKIDKEHHS M JIEHCTBUTENIBHYIO CKOPOCTh Ta30BOr0 IIOTOKA B CJIOE

CHJTHIKAreJisl CIIeAYIoniero (hpakIOHHOTO COCTaBa:
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Opakiysi, MM 20...+15 15...+1,0 1,0...+05 0,5...+0,25

Maccosas gois, % 43 28 17 12

[ 3
UYucno mncepmookiwkenus W = 2, HackmHas IUIOTHOCTh (2 = 650 wr/m”,

o, = 1100 kr/m?, Temneparypa Bo3ayxa t = 150 °C.

INIOTHOCTH  4aCTUIL

[epBas w 3 Bropas mudpa t

uudpa P wr fumbpa(bp

mmdpa
1 1,5 1050 1 120
2 1,6 1150 2 125
3 1,7 1200 3 130
4 1,8 1250 4 135
5 1,9 1300 5 140
6 2,0 1350 6 115
7 2,1 1400 7 110
8 2,2 1075 8 145
9 2,3 1125 9 105
0 2,4 1175 0 100

5. Jluteparypa:
OcHoBHasi:

1.

B.U. Yyemos, E.B. I'nagyx, U.B. Caiiko. TexHO10rus JIeKapCTB MPOMBIIUICHHOT0 Tpou3BojcTBa. Y. 1. — Bunnuna: Hosa
kuwura, 2014. -696 c.
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KoHnTpoJsb (Bompockl, TeCThl, 32/1a4H, U 11p.)

3agaHus B TecTOBON (hopme:

HCGBI[OO)KI/DKGHI/IG 3€PHUCTOro MaTepuraja XapakKTeprU3yeTcCsa NMEPEMCIICHUEM €T0 YaCTUL OTHOCUTEIIBHO APYT Apyra

3a CHUCT MOABOJA SHECPIruu OT ... .
| OXMXKAKIICTO arcHTa
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| skcTpakTopa

| TermooOMenHoOrO anmapara
| nenTpudyrn

| HarpeBaroIero areHTa

[ceBno0XKIKEHHBIH CIT0i 00pa3yeTcst MPHU BOCXOASIIEM JIBIDKCHUH OXKFIDKAIOLIETO areHTa Yepe3 CJIOH 3€pHHUCTOro
MaTepHana co CKOPOCTBIO ... .

| BBIIIIE IEPBO¥ KPUTHUUECKOM

| BBIIIIE BTOPO# KPUTHIECKO#

| BBIIIIE CKOPOCTH 3BYKa

| BBIIIE CKOPOCTH YHOCA

| HIDKe TIepBO# KPAUTHIECKOH

VYKaXuTe TOCTOMHCTBO TICEBI00KMKEHHSL.

| MHTeHCHBHOE TIepeMeIInBaHIEe TBEPIOH (Basbl.

| TexydecTs MCEeBAOOKIIKEHHOTO CIOSL.

| IHTeHCHBHOE HCTUPAHUE YACTHIL B TICEBIOOKIKEHHOM CITO€.
| YHOC "acTHIl ¢ 0KIKAIOIHM ar€HTOM.

| HepaBHOMeEpHOE MepeMeIHBaHue YaCTHIL B CII0E.

YKaxuTe HeAOCTATOK ICEBIO0KIKEHUSI.
| UHTeHCHBHOE MCTHPAHHUE YaCTHIL B [ICCBJOMKIKEHHOM CII0€.
| MIHTeHCHBHOE TIepeMeITMBaHIUE TBEPIOM (Basbl.
| Hu3kast mpon3BOIUTENEHOCT.
| BeIcOKast CKOPOCTB JBI)KCHHS O)KIDKAIOIIECT0 areHTa.
| Teky4ecThb ICEBIOMKIKEHHOTO CIIOSL.

VYKa)KuTe YKCIIOo TCEBA00KIKEHHS.
| OtHOWICHHE paboUe CKOPOCTH K CKOPOCTH Havala IICEBI00KIIKCHHL.
| OTHOIIEHHE paboueit CKOPOCTH K IEHCTBUTEILHOM CKOPOCTH.
| Pa3HuIia Mex Iy CKOPOCTBIO Hauasia ICEBI00KIDKEHIS U CKOPOCTBIO yHOCA.
| OTHOMIEHIE paboUeii CKOPOCTH K CKOPOCTH YHOCA JaCTHII.
| OTHOMICHHE paboUeit CKOPOCTH KO BTOPOit KPUTHUESCKOW CKOPOCTH.

Ha pucyHkax noka3saHbl CXeMbI IBI)KEHHS Ta3a yepe3 CIOM 3epHUCTOTr0 MaTepuaa.
VKaxure HEMOABMKHBIN CJIOM 3€PHUCTOr0 MaTepuana.

a (1) a 2 i} e
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Ha pucynkax nokazaHbl CXeMbl JBHKEHUS ra3a 4epe3 CJIOM 3€pPHUCTOr0 MaTepuaa.
Vkaxxkure 0AHOPOJHBIN TICEBAOOKIKEHHBIN CII0M 3€pHUCTOr0 MaTepuania.

a 0 8 2 i} e

Ha pucynkax noka3aHbl CX€Mbl IBI)KEHHS ra3a yepe3 CIOM 3epHUCTOro MaTepuana.
VYkakure ny3bIpbKOBBIN IICEBIOOKMKEHHBIN CJIOM 3€PHUCTOrO MaTepuala.

a 1) a 2 i} e

Ha pucynkax moka3aHbl CXEMBbI IBIDKEHHS Ta3a Yepe3 CIOH 3epHUCTOTO0 MaTepHaa.
YKakure NOpIIHEBOM MCEBIOOKMKEHHBIN CIIOM 36pHUCTOr0 MaTepuaa.
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a () a 2 a e

Ha pucyHkax mokazaHbl CXeMBbI IBHKECHUS ra3a uepe3 CIOH 3epHUCTOr0 MaTepHara.
YxkaxunTe GOHTAaHUPYIONIHIA TICEBAO0KMKEHHBIH CIION 36pPHUCTOr0 MaTepuala.

a (1) 8 2 i} e

Ha pucyHke nokasaH anmapar ¢ ICeBIO0KIDKECHHBIM CIIOEM. Y Ka)XKHUTe KOPITYC ammnapara.

|’ "
1
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|1
| 2
|3
| 4
|5

Ha PUCYHKE ITOKa3aH amnmnapar ¢ NCEBJ00KUKCHHBIM CIIOEM. Vkaxure HCGB]IOO)KI/I)KCHHHﬁ CJIOH.

|7 In
\

Ha pucynke nmokasaH annapat ¢ ICeBJOOKIKCHHBIM CII0EM. Y KaJKUTE Ia30pacipeieIUTeNbHYI0 PELIETKY.

K In
|

Ha pucyHke nokasaH anmapar ¢ IceBI00KIKEHHBIM CIIOeM. Y KaXKUTe 1a3aTop 3arpy’kaeMoro MaTepHaa.




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK Kasaxcran MeanumHa akapemusce» AK AQ «iOwHo-KasaxcTaHcKas MeavUMHCKas akanemus»
Kadenpa urxeHepHBIX JUCIUILTAH 76/11
MeTtomudecKkue yKa3aHus I TPAKTHICCKUX 3aHITHIA 67 6errin 39
oeri

i II»

Ha PHUCYHKE IIOKa3aH armapar ¢ IICEBA00KMKEHHBIM CIIOEM. Vxaxute J03aTOpP BBIIPY>KacMOI'o MaTepurala.

o {u
|

Yxkaxkute GopMyiy AJsi ONPeaeSIeHUs 3aTPAThl SHEPTUH ISl CO3JAHUS U TOJJICPKAHUSI TICEBJOOKIDKEHHOTO CIIOS
TBEPIBIX YaCTHIIL.

E=w-AP-§

Ar
|Re; = —
1400+5,22v Ar

€0 =1 — (p,
AP = gpa%ijl —KP;))H

le=1— (P.:.,—;/{P'I)

YxaxuTe GopMyITy JUist ONpEACICHHS Mepenaia AaBIeHHs B TICEBI00KMKEHHOM CII0€ TBEP/IBIX YaCTHIL C
TTOCTOSTHHOM IO BBICOTE CJIOS TIOPO3HOCTHIO.

|AP = gp,(1—2)H

. Ar
1400+5,22/Ar

180 =1~ (Pu/Pr)

| Reg
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|E=w-AP-5
|& = 1- (-pc::fp'r)

Vkaxure GopMyIry 11 pacuera HOPO3HOCTH IICEBIO0KIKECHHOTO CII0SI TBEPJIBIX YACTHIL.

| € = 0~ (PE.EKPT)

| Rep = 1400+5,22+/4r
€0 =1—(ps/p:)
|E=w-AP-5
|AP = gp,(1—)H

Yxaxute GpopMyiy st pacuera IopOo3HOCTH HETOJBIIKHOTO CII0SI TBEP/IBIX YaCTHII.
|go =1~ :f;:;ﬁjpx)

| Reg = 1400+5,22V4r

| AP = gp,(1—£)H

|E=w-AP-5

& = 1- I:pl:.ﬂ!p'l'j

VYKaXuTe KPUTEPHAIIBHYIO 3aBUCUMOCTb JJIsL pacieTa CKOPOCTH Hayalla [ICEBI0O0KIKEHHS TBEPIbIX YaCTHULI.

Ar
Re = —————m
|9€0 = T io04s.22var

%0 =1 — (p/pr)
|AP = gp,(1—€)H
|E=w-AP-S

| & = 1&$ I:P:::If{p'rj

B ypaBHeHwuit 115 pacyera HOPO3HOCTH MICEBIOOKIKEHHOTO CII0S TBEPIBIX YaCTHUIT

e=1-— l:p,:ﬂ {‘ P’I,] «{?-;» 0bo3HauaerT ... .
| IIOTHOCTB MCEBIOOKUKEHHOTO CIIOS TBEPBIX YACTHI]
| HACHINHAS MIOTHOCTH TBEPbIX YACTHUIL
| II0THOCTH TBEP/BIX YACTHIL
| IOPO3HOCTB TBEPBIX YACTHII
| rIpaBIMYECKOE COMPOTHBIICHUE MCEBI00KUAKEHHOTO CI105

B kpurepmanipHOW 3aBUCHMOCTH Ui pacdeTra CKOPOCTH Hadajga IICEBJOOXKIDKCHHS TBEPHABIX YaCTHUI]

Ar
Rey = ——————
1400+5.22vAr
| kpuTepunt PerHombICA
| kpuTepuit Apxumena
| HOPO3HOCTH TBEP/IBIX YACTHIL
| CKOPOCTH OKHIKAIOIIETO areHTa
| THApABIMYECKOE COMPOTUBIIEHHE MICEBIO0KIKEHHOrO CIIOS

«R €g» 0b03HAvaeT ... .

B KpPITGpI/IEU'IBHOfI 3aBUCUMOCTA JId pacy€ra CKOPOCTH Ha4dajla TCEBHOOXKIMKCHUA TBEPABIX YaCTHUIL]

RE Ar
0 ™ 1a00+5,22var

| kpuTepuit Apxumena

«AT>» o6ozmauaer ... .
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| kpuTepuit PeitHomnbaca

| MOPO3HOCTD TBEPABIXK YACTHII

| CKOPOCTH OXKIIKAIOIIETO AreHTa

| rTUIpaBINYECKOE CONPOTUBIICHUE TICEBIO0KIKEHHOTO CIOS

B ypaBHeHI/Iﬁ JUTA pacducTa MOpO3HOCTH HCITOABUIKHOI'O CJIOA TBECPABIX YaCTHUILL

£y = 1-— (Pr[ KPIJ «Py» 0003Hagaer ... .

| HACKIMTHAS ITIOTHOCTH TBEPABIX YaCTHIT

| MIOTHOCTH TBEPIBIX YACTHI]

| TOPO3HOCTD TBEPBIX YACTHUI]

| CKOPOCTH OKMIKAIOIIETO areHTa

| ruApaBIUYECKOE COMPOTUBIICHUE TICEBI0OKMKEHHOTO CII0S

B ypaBHCHI/Iﬁ JUTA ONIpEACTICHM A MnEpenaaa JaBJICHUA B IICEBJOOKMKCHHOM CJIOC TBEPABIX YaCTHUIL C IIOCTOSIHHOM I10

BBICOTE CJIOSI TIOPO3HOCTHIO AP = agp, I:l — & jH

«[25» obo3HaYaeT ... .

| 5 dexTUBHAS MIIOTHOCTH TBEP/BIX YACTHI]

| HacBITIHAS TOTHOCTH TBEPIBIX YaCTHII

| MOPO3HOCTH TBEPABIX YACTHI]

| CKOPOCTH OKMKAKOIIETO areHTa

| ruapaBIHYECKOE COMPOTHUBIICHHE TICEBIO0KIKESHHOTO CIIOST

B ypaBHeHuit s onpenaeneHus nepenaja AaBjIeHus B IICEBIO0KIDKEHHOM CII0€ TBEP/IBIX YACTHI] C IOCTOSHHOMN IO

BIcOTE Cr1ost oposrocThio AP = ap. I:l — & ]H

«5) obo3Hauvaer ... .

| TOPO3HOCTE TICEBI0OKUIKEHHOTO CIIOST

| HACBINTHAS IJIOTHOCTH TBEPABIX YACTHI]

| HOPO3HOCTB TBEPIBIX YACTHIIL

| CKOPOCTh OIKIKAIOLIETO areHTa

| TMOpaBINYECKOE CONPOTUBIIEHUE TICEBIOOKIKEHHOIO CIIOS

B ypaBHeHuii Uil ONpeAesieHus 3aTpaThl SHEPTUM ISl CO3AaHUSI U MONIEPKAHUS IICEBIOOKMUKEHHOTO CIIOSI
TBEPIBIX YaCTHL] E = W- ﬂP - 5 « W» o0o3Hauaer ... .

| CKOPOCTH OIKIIKAIOLIETO areHTa

| TUTOTHOCTD TBEPABIX YACTHII

| TOPO3HOCTD TBEPABIX YACTHII

| HaCBITTHAS IUTOTHOCTH TBEPIBIX YACTHIT

| rrpaBIHUECcKOE COMPOTHBIICHHE TICEBIO0KIKEHHOTO CIIO0S

B ypaBHeHuii Ui onpeaeseHus 3aTpaThl SHEPTUM TSI CO3AAHMSI U MONIEPKAHUS TICEBIOOKIKEHHOTO CIIOSI
TBEPIBIX YaCTHI] E = W- ﬂP ) 5 «ﬂP » 0003HAyaer ... .

| rHpaBIHUECcKOE COMPOTHBIIEHNE TICEBIOOKIKEHHOTO CII0S

| TUTOTHOCTD TBEPABIX YACTHII

| TOPO3HOCTE TBEPABIX YACTHIT

| HacBITHAS TITOTHOCTH TBEPIBIX YACTHIL

| cKOpOCTH OKMKAFOIIIETO areHTa

IceBnooxKeH s TBEPABIX YACTUL] HAUMHAETCS MIPH ... OKMIKAFOLIETO areHTa.
NIEPBOM KPUTHUECKOM CKOPOCTH

BTOpPOU KPUTHUECKOU CKOPOCTH

CKOPOCTH MTHEBMOTPAHCIIOPTA

CKOPOCTH yHOCA

CKOPOCTH 3ByKa
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Tema 10: Pacuer ¢punbTpoBasibHOrO 000PYIOBAHUS

Hean: OnpenencHrue CKOPOCTH PIITBTPOBAHUS, COMPOTUBIICHUS 0CaIKa M TOBEPXHOCTH (QMIIETPOBAHHS.
3agaum o0yueHus:
CTyeHT 10JI3KeH 3HATh:

*  BUIBI QUIEPOBAHUS;

"  MaTepHajbHBIN OallaHc npolecca GUIBTPOBAHHUS;
" JBHKYUIYIO CHITY U CKOPOCTh (DMIIBTPOBAHHS;

"  KOHCTPYKIHHU QUIBTPOB;

CTyeHT 10JI5KeH YMeThb:

" ONpeneNnsTh MPONODKUTEIBHOCTD (PUITBTPOBAHUS;
"  OmpenensTh KOHCTAHTHI PUIIBTPOBAHUS,

"  pacCYMTATh Y[EIbHOE CONPOTUBIICHHUE OCAIKa;

" OmpeneNnsTh pa3Mepbl QUIBTPOB;

OcHoBHBIE BOIIPOCHI TEMBbI:

1.
2.
3.

Kakune HeOJHOPOHBIE CHCTEMBI Pa3AeNOT (PUIBTPOBaHHEM.
Yro siBnsieTcst ABMXKYILEH CHIT0H GUIbTpoBaHuUs?
B uem 3akitouaercst pacueT GUIBTPOB MEPUOMIECKOT0 1 HETIPEPBIBHOI'O ISHCTBHS

MeToabl Oﬁy‘leHI/lﬂ U npenoaaBaHus:

CTy/eHThI JJOJKHBI TEOPETUYECKH pa3o0paThesl B poriecce (pUinbTpoBaHKs U PELIUTh CIEAYIOIIUE

TIPAKTUYECKHUEC 3aJavdu.

3amaua 1

OmpenenuTs CONPOTUBIEHHUE Ocajlka U (QUIBTPYIOLICH MeperopoaKu, eClay NPH NPOXOXKIeHHH depe3 Guibtp V

¢unpTpaTa Ha QUIBTPYIOLIEH MEPEropoaKe OTIMKHIOCh Voc OCaIKa. DKCIEPUMEHTATIBHO HAMICHBI KOHCTAHTHI
¢bunbTpoBanus C u K npu AP=0,2 MI1a.

Tepaas AYE Ve, M° Bropas muppa | C-10%, K-107, M%/c

wdpa mmdpa m3/m2

mmgpa
1 1,2 0,00075 1 1,34 5,36
2 1,4 0,0008 2 1,36 5,40
3 1,6 0,00085 3 1,38 5,45
4 1,8 0,00090 4 1,40 5,48
5 2,0 0,00095 5 1,42 5,50
6 2,2 0,001 6 1,44 5,55
7 2,4 0,00105 7 1,46 5,58
8 2,6 0,0011 8 1,48 5,61
9 2,8 0,00115 9 1,50 5,65
0 3,0 0,0012 0 1,52 5,70

3amaua 2

Omnpenennuts IUIOMAML MOBEPXHOCTH (GIIHTPOBAHMS HA pPaMHOM (HUIBTP Ipecce, eciau Tpedyercs
or¢mbTpoBaTh G >kuakoctu 3a 3 daca. Ilpu skcnmepuMmeHTanbHOM (DMIBTPOBAaHUHMHA JTAOOPATOPHOM (UIBTP-
pecce TaKOM JKe KHUIKOCTH B TEX XKe YCIOBUAX KOHCTAHTHI (DHIIBTPOBAHMS, OTHECEHHBIE K 1 M? 1oman GpuibTpa,
coctaBuid : C u K. [TNOTHOCTB KUAKOCTH p.

IepBas G T p, Kr/m° Bropas muppa | C-10° K-107, m*/c

uudpa mmdpa M3/m?

mmdpa
1 5,2 1045 1 1,34 5,36
2 54 1055 2 1,36 5,40
3 5,6 1065 3 1,38 5,45
4 5,8 1075 4 1,40 5,48
5 6,0 1085 5 1,42 5,50
6 6,2 1095 6 1,44 5,55
7 6,4 1105 7 1,46 5,58
8 6,6 1115 8 1,48 5,61
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9 6,8 1125 9 1,50 5,65
0 6,0 1135 0 1,52 5,70
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6.  Herraepckmii FO.U Iporeccst 1 anmapaTbl XUMHYEcKoi TexHonornu: B nByx tomax / FO.U JlprtHepekuii. — M.: AnbsiHc,
2015.—368 c.

7. deitHepckuii, FO.M. OcHOBHBIE IPOLECCH] U aMIapaThl XUMUUeckoi TexHooruu: [locobue mo mpoeKTHpPOBaHHIO:
Vuebnoe nocobue mist By30s / F0.1. [{srtHepckuid, I'.C. Bopucos, B Bpeikos. - M.: Anbsinc, 2015. - 496 c.

8.  Kacarkuu A.I'. OCHOBHbIE IIPOLIECCHI U ANNapaThl XMMUYECKON TeXHOIOrnu: Y4eOHuk s By3oB / A.I'. KacaTkuh. - M.:
Aunbsiae, 2014.-752 c.

9. Ocrpukos A.H. Ilpoueccs u anmapatsl. Pacder i mpoeKTHpPOBaHKE amnapaToB IS TEIUIOBBIX M TEMIOMAacCOOOMEHHBIX
mporeccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacusnenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Aunekcees, I'.B. BupryanbHslii 1a00paTOpHBIA MPaKTUKYM 110 Kypcy «IIporieccsl i anmapaThl MUIIEBBIX TPOU3BOICTBY:
Vu. ITocobue / I'.B. Anekcees, ..

JOINOJTHUTECJIbHAA:
11. Tlnakcun }0.M., Manaxos H.H., Jlapun B.A. TTpoueccsl 1 anmapaTsl nHIeBbIX npon3oacts. — M.: KonocC, 2008. — 760
c.

12.  Kageukwuii I'. /1. [Ipoueccs! 1 anmapatsl NUIeBoit TexHomoruu. - M.: Konoc, 2000.

13. TlaBnoB K.®., Pomankos I1.I"., HockoB A.A. IIpumeps! 1 3a1a4H 110 KypCy MPOLIECCOB U AlNapaTOB XHMHUICCKON
texHonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®Papmakones Pecnyonuku Kasaxcran. — Tom 1 — Anmatel. — M3patensckuii nom: «Knbex sKombi».—
2008.—592 c.

15. TocynmapcrBennas ®apmakones PecnyOmukn Kazaxcran— tom 2. — Anmatbl— M3patensekuii qom: «KnbOek sxoibby.—
2009.— 792 c.

16. CarpmasikoBa b.A. Jlopinepaiy enaipicTik Texuaomorusicel.— Anmatel.—2011.— 346 6.

17.  Ax6epaunes ©.C. Tamak eHAIpICIHIH IpoLecTepi KaHe anmaparTapsl, Aamatsr; 1998 x.

KonTpoas (Bonpochl, TeCThl, 3aJa4M M 1p.)
1. Ocanku, B KOTOPBIX MOPHUCTOCTh HE YMEHBLIACTCS IPH YBEIMYCHUH PA3HOCTH JABJICHUI B IMPOLECCE
(buUIbTpOBaHUS, SBISIOTCSL:
A) IICeBI00KIKEHHBIE
B) cxumaembie
C) Hec)KHUMaeMble
D) crymiennsie
E) crecuennsie

2. Ocajikd, B KOTOPBIX MOPHCTOCTh YMEHBIIAETCSA U THAPABINYECKOE COMPOTUBIICHHIE MOTOKY KHAKOM (aspl
BO3pACTAET C YBEIMUEHHEM JABJICHHS B TIpolecce (pUIbTPOBAHUS, SBISIOTCSL:

A) TICEBIOOKIKEHHbIE

B) Hecxknmaemble

C) cxumaembie

D) crymennsie

E) crecuennsie

3. Tporeccsl (pUIBTPOBAHKS IPOBOIAT B AMMAPATaX:
A) uentpudyru

B) orcroitauku

C) ¢umbTphl
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D) abcopbepbl
E) temooOMeHHHKH

4. OuIbTPOBaHUE — 3TO MPOLIECC pa3eeHHsT HEOJHOPOIHBIX CUCTEM:
A) oz JefCTBHEM CHIT HHEPIIMA

B) moj meficTBreM CHIT TSKECTH

C) mon aeiicTBHEM pa3HOCTH aBICHHI

D) mox neficTBHEM LEHTPOOSIKHBIX CHIT

E) mox nefictBreM 3J€KTPOCTATHYECKUX CHIT

5. Tlox meiicTBUEM Pa3HOCTHU AaBJIEHU# Py QUIBTPOBAHHUH CYCIICH3US Pa3/ICNsAeTCs Ha:
A) KyOOBBI# OCTATOK M AUCTHILIST

B) ocamok u pyrar

C) ocanok u GpuabTpaT

D) Bnary u cyxo#t mpoayKT

E) sxcrpakT u padunart

Tema 11: OcaxxaeHne Moa ASHCTBHEM IICHTPOOSHKHOMN CHITBI.

Iesb: OnpenesieHre NpOU3BOAUTEIFHOCTH M MOIITHOCTH 3JIEKTPOIBUTATEIS ICHTPHYT.
3agaun o0ydyeHus:
CTyleHT 10/I:KeH 3HATD:

*  (akTopbl, KOTOPBIMHU ONpeneNnseTcs 3PPEKTUBHOCTh pa3eieH s B T0JIE HEHTPOOEKHBIX CHIT;

"  JBIKYIIYIO CHJIY B IEeHTpHdyrax;

" (pakrop pazzueneHus.
CTyleHT A0/I:KeH YMeTh:

"  BBIOpATH THI PUIBTPYIOIIETO 000PYIOBAHHS;

*  onpenensaTb 3QGEKTUBHOCTD Pa3/IeIeHHS;

" OmpenessTh HPOM3BOTUTENBHOCTH HEHTPU(DYTH:

" OIpeneNATh MOLIHOCTH IEKTPOABUrATEIs HEHTPUDYTH.
OcHOBHBIE BONPOCHI TEMBbI:
1. Mertoasl co3aHus OIS HEHTPOOEKHBIX CHIL.
2. CpaBzenue >p(HeKTUBHOCTH pa3feNieHUsI O ASHCTBUEM CHIIBI TSDKECTH U LEHTPOOEKHOH cuibl. DakTop

paszeneHus.
3. dakropsl, Biusitoire Ha 3Q(HEeKTUBHOCTE pa3zieNeH s B TOJE EHTPOOSKHBIX CHIT.
4. CKOpOCTB IEHTPOOEKHOTO OCAKICHHS.
5. IIpomomKHUTENEHOCT OCaXKICHUS.
MeToabl 00y4eHus M MPeNoIABAHUA:

CTyneHTbI JOJDKHBI TEOPETHYECKU pa300paThCsl B IIPOLIECCE OCAXKICHHUE IO IeHCTBUEM LIEHTPOOEIKHON CHIIBI U
PELIUTD CIEAYIOIINe MPAKTUIECKUE 3aJaUH.

3agaua 1
OrmpenenyuTs 9aCoBYIO POU3BOIUTEIBHOCTh OCAAUTENLHON HEHTPU(YTH TI0 CIISAYIOIUM JaHHBIM : HAWMEHBLINH

pasMmep gactull d, TUIOTHOCT YacTull p, Temreparypa cycnersud 30 °C. XapakTepucTHKH HeHTpU(yTH: TuaMerp
6apabana D; nnuna 6apabana 400 mm; auametp 6opta 570 mm; gactora Bpamienus N;. [uki padotst nenTpudyru T,
= 22 MuH, U3 HUX T, = 20 MUH - Mofa4a CyCIeH3HH, T, = 2 MUH — pa3rpy3ka 0caika.

IlepBas Bropas mudpa
uudpa d, MM p, Kr/M® wmdpa D, MM n, muat
mmdpa
1 4 1600 1 1,34 900
2 5 1650 2 1,36 950
3 6 1700 3 1,38 1000
4 7 1750 4 1,40 1050
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5 8 1800 5 1,42 1100
6 9 1850 6 1,44 1150
7 5 1900 7 1,46 1200
8 6 2000 8 1,48 1250
9 7 2100 9 1,50 1300
0 4 2200 0 1,52 1350

5. Jluteparypa:

OcHoBHas:

1. B.U. Uyewos, E.B. I'manyx, 1.B. Caiiko. TexHosorus gekapcTs NpoMbIIeHHOro mpousBoactsa. Y. 1. — Bunnuna: Hosa
kuura, 2014. -696 c.

2. B.M. Yyemos, E.B. I'maayx, 1.B. Caiiko. TeXHOJIOTHsI JIEKAPCTB MPOMBIILICHHOTO ITpon3BoacTa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IIpomsiuuieHHas TexHonorus jgekapcers, Tom 1. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3narenscrea HOAY, 2002
—560c.

4. IlpomblnuieHHas TexHoorus gekapers, Tom 2. ITox pexn. Uyemosa B.U. — X.: MTK-Kuura, U3narenscta HOAY, 2002
-557c.

5. Manmiep C. H. Ilporecch! 1 anmapaTsl XUMHIECKOW TeXHOJOrHH : yueOHoe mocobue / C. H. Mantiep,I’. M.
JKymana3zaposa. - MunucrepctBo obpazoBaHus 1 Hayku Pecriy6nuku Kasaxcran. - Anmartsl : "Bacray", 2018. - 256 ¢

6.  Hprraepckuii FO.U [poreccst 1 anmapaTsl XuMudeckoit texnonoruu: B nByx tromax / FO.U J{prtHepekuit. — M.: AnbsiHc,
2015.—368 c.

7. JertHepckuii, KO.M. OcHOBHBIE IPOLECCH] M ANIapaThl XUMUUEcKOl TexHosoruu: [locobue o npoeKTHpOBAHHIO:
VYuebHoe nocodue st By3os / F0.U. prtrepckuii, I'.C. Bopucos, B Bpbikos. - M.: Anbsinc, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHbIC ITPOLIECCHI U ANTapaThl XHMUIECKON TeXHOTOrHK: YueOHuK 1t By3oB / A.I'. Kacatkun. - M.:
Anbsuc, 2014. - 752 c.

9. Ocrpukos A.H. Ilporeccsl 1 anmapaTsl. PacdeT n mpoekTupoBaHUE aNapaToB Ajs TEMJIOBBIX U TEMJIOMACcCOOOMEHHBIX
mporeccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacunenxo u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1a00paTopHbIi MPakTUKYyM 110 Kypcy «IIporecchl i annapaThbl MUIIEBBIX TPOU3BOICTBY:
Vu. ITocobue / IT'.B. Anekcees, ..

JAOIMOJTHUTEJIbHAA:
11.  Tlnakcun }0.M., Manaxos H.H., Jlapun B.A. TIpomeccsl 1 anmapaTtsl nuIeBbix npousoacts. — M.: KonocC, 2008. — 760
c.

12. Kageukwuii I'. /1. [Ipoueccs u anmapatsl MUIIEBOil TexHOMOrHH. - M.: Konoc, 2000.

13.  IlanoB K.®., Pomankos I1.I"., HockoB A.A. IIpumeps! 1 3a1a4u 110 KypCy IMPOIECCOB U alNAapaTOB XUMHUIECKON
TexHonoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®Papmakones Pecnyomuku Kasaxcran. — Tom 1 — Anmatsl. — M3patensckuit jom: «Kubex sKombi».—
2008.—592 c.

15. TocynapcrBennas ®apmakones Pecnyomukn Kazaxcran— tom 2. — Anmatsl— M3patensckuii qom: «Kubek sxoibby.—
2009.— 792 c.

16. CarpmasikoBa b.A. Jlopinepaiy enaipictik Texuaomorusicel.— Anmmatsl.—2011.— 346 6.

17.  Ax6epaunes ©.C. Tamak eHAIPICIHIH IpoLecTepi KaHe anmaparrapsl, Aamatsr; 1998 x.

KonTpoab (Bompocsl, TeCThl, 321a4M U TIP.)

1. HentpudyrupoBanue — 3TO MPOIECC PA3ACICHUS HEOTHOPOIHBIX CHCTEM:
A) Ton AefiCTBHEM Pa3HOCTH JABJICHHUIA

B) mopx neiicTBHEM CHIT TSDKECTH

C) o eHCTBHEM IIEHTPOOEKHBIX CHIT

D) mox eiCTBUEM CHIT MHEPITHH

E) mox nefictBreM 37€KTPOCTATHYECKAX CHIT

2. Tporieccsl eHTpU(YTUPOBAHHS IPOBOISAT B AIAPATaX:
A) ¢uIBTpEI

B) orcroitHuku

C) uenTpubpyru

D) aGcopOepsr

E) termoobmMeHHMKH

3. YpaBHeHHE CKOPOCTH HEHTPH(YTHPOBAHHSL:
A) w = ndn
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B) w=dV/Sdt
C) w=2rnr/60
D) w = d*g(p.— p)/18u
E) w= AP/ u (Roc + Rgn)
4. HopmaibHbie IEHTPU( YT UMEIOT (haKTOpP pa3aeICHUs:
A) passbeiM 3500
B) 6ombmre 3500
C) mensie 3500
D) 6ombie 10000
E) menbie 2300

5. CepxueHTpU(Yrx UMeIoT PaKTop pasieseHus:
A) pasubiM 3500
B) menbmie 3500
C) 6onbire 3500
D) 6ombie 10000
E) menbie 2300

Tema 12: Pa3zaeneHue ra30BbIX CUCTEM.

Henw: OnpeneneHre CTENEHA OYMCTKU Ta30BBIX CUCTEM.
3agaun o0ydyeHus:
CTyaeHT A0J1KeH 3HATh:
" CcrocoObl OYUCTKH Ia30B OT TBEPJIBIX YACTHI;
"  IBIDKYIIYIO CHITY B IIBUICOCAIUTENBHBIX KaMepaX M MHEPIIMOHHBIX IMBIICYIOBUTEIX;
"  CTCHEHb OYMCTKH Ias3a.
CTyaeHT A0J15KeH YMeTh:
=  BEIOpATh TUII BUICYIABIHUBAIONIETO 00OPYIOBAHNUS;
"  OIpEeNeNATh CTEIEeHb OYHUCTKH ra3oB;
" OIpEeIeNsATh OCHOBHBIE pa3Mephl MbIICYIOBUTEIEH:
" OIpEeIeNsATh 3aTpaThl PHEPTUH Ha MbUICY/IaBIHBAHMS.
OcHoOBHbIE BONPOCHI TEMBI:
6. Merozp!l co3qaHus OIS HEHTPOOKHBIX CHJI JIIsI OYUCTKH Ta30B.
7. OmpeneneHne cpeaHel CKOPOCTH MIOTOKA Ta3a.
8. T'eomerpuueckue pa3Mepbl UKIOHA, BIUSIONIHE HA 3()(HEKTUBHOCTD pa3/eieH s B TIOJIE [IEHTPOOESKHBIX CHIL.
9. Tlorepu naBieHHs Ha MPOBEICHUS MPOIECCA OUUCTKHU T'a30B B LIMKIIOHE.
10. CreneHb OYUCTKH Ia30B B [IUKJIOHAX.
MeToasl 00y4yeHHs1 U NPENOJABAHUS:
CTy/eHTBI JJOJIKHBI TEOPETUYECKH pa300paThes B MPOIECCE OCAKICHUE YACTHIL IO ICHCTBUEM LICHTPOOCKHOM
CHIIBI U PEIINTH CICAYIOIINE MPAKTHYECKIE 3a1aUH.
3amayva 1.
PaccunTaTh HUKIOH IS BBIAEIIEHUS YaCTHIL CyXOro MaTepualia U3 BO3/TyXa, BEIXOIAIICTO 13 paCHbIHI/ITeHBHOﬁ
CYIIWIKH, II0 CIEAYIOMUM JaHHBIM: HAUMEHBIINM pa3Mep JacTUll dmin MKM, PACXO BO3IyXa G Kr/4, TeMIlepaTypa
t°C.

[epBas Bropas mudpa

udpa min, MKM G, kr/4 mmdpa t,°C

mmdpa
1 15 1600 1 95
2 14 1650 2 90
3 13 1700 3 85
4 12 1750 4 80
5 11 1800 5 75
6 10 1850 6 70
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oeri
7 9 1900 7 65
8 8 2000 8 60
9 7 2100 9 55
0 6 2200 0 50

5. Jlutepartypa:
OcHoBHas:

1.

B.U. Yyemos, E.B. I'magyx, U.B. Caiiko. TexHoi0rust IeKapcTB POMBIIUIEHHOT0 pou3BojcTBa. Y. 1. — Bunnuna: Hosa

kuura, 2014. -696 c.

2.  B.M. Yyemos, E.B. 'magyx, U.B. Caiiko. TeXHOJIOrHs JIEKAPCTB MPOMBIILICHHOTrO pon3BocTa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IIpomsiuuieHHas TexHonorus jgekapcrs, Tom 1. [Tox pen. YUyemosa B.M. — X.: MTK-Kuura, U3narenscrea HOAY, 2002
—560c.

4. TIpomblnuteHHast TexHoaOrus Jekapcers, Tom 2. [Tox pen. YUyemosa B.M. — X.: MTK-Kuwura, U3natenscrea HOAY, 2002
—557c.

5. Manmiep C. H. IIporiecch! 1 anmapaTsl XUMHYIECKOW TEXHOJOTHH : yueOHoe nocobue / C. H. Mantiep,I’. M.
JKymana3zapoBa. - MunncrepcrBo obpazoBanus 1 Hayku Pecriy6nuku Kazaxcran. - Anmartst : "Bacray", 2018. - 256 ¢

6.  Herraepckuii FO.U Iporeccsl 1 anmapaTsl XUMHYECKoi TexHonoruu: B nByx tomax / FO.W JlprtHepekuii. — M.: AnbsiHc,
2015.—368 c.

7. HertHepckuii, FO.M. OcHOBHBIE IPOLECCH] M AMIapaThl XUMHUUECKOl TexHooruu: Ilocobue o NpoeKTHPOBAHHIO:
VYuebHoe nmocodue must By3os / F0.U. prtrepckuii, I'.C. Bopucos, B Bpsikos. - M.: Anbsinc, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHbIE IIPOIIECCHI U AINapaThl XMMUYECKON TeXHOIornu: Y4yeOHuk s By3os / A.I'. KacaTkuh. - M.:
Aunbsie, 2014.-752 c.

9.  Ocrpukos A.H. Ilporeccs! 1 anmapaTsl. PacdeT n mpoekTHpoBaHUE aIapaToB AN TEMJIOBBIX U TEMJIOMACCOOOMEHHBIX
mporeccoB: Yuebnoe mocodue / A.H. Octpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Aunekcees, I'.B. BupryanbHslii 1a00paTOpHBIA MPakKTUKYM 110 Kypcy «IIporecch! i anmapaThl MUIIEBBIX TPOU3BOACTBY:
Vu. ITocobue / T'.B. Anekcees, ..

JAOIMOJTHUTECJIbHASA:

11. Tlmakcun }0.M., Manaxos H.H., Jlapun B.A. TTpoueccsl 1 annapatsl nuieBbix npousoacts. — M.: KonocC, 2008. — 760
c.

12. Kageukwuii I'. /1. [Iporeccs! 1 anmapatsl TUIIEBOit TexHOMorud. - M.: Konoc, 2000.

13. TlaBnoB K.®., Pomankos I1.I"., HockoB A.A. ITpumeps! u 3a1a4f 110 KypCy IPOLIECCOB U ANNapaToOB XHMHUIECKON
TexHonoruu - JI.: Xumus, 1987

14. TocynapcrBennas Papmakones Pecrnyonuku Kazaxcran. — Tom 1 — Anmatel. — M3patensckuii jom: «Knbex sKombi».—
2008.—592 c.

15. TocynmapcrBennas ®apmakones Pecnyomukn Kazaxcran— tom 2. — Anmatsl— M3patensckuii qom: «KnbOek sxoby.—
2009.— 792 c.

16. CarpmasikoBa b.A. Jlopinepaiy enaipictik Texaomorusicel.— Anmmatsl.—2011.— 346 6.

17.  Ax6epanes ©.C. Tamak eHAIpiCiHIH IpoLecTepi KaHe anmaparTapsl, Aamatsl; 1998 x.

KonTpoas (Bompocsl, TeCThl, 3a1a4H H IIp.)

. BLI6epI/ITC arrapaTsl 1A OYUCTKH I'a30B OT IIBIIIH IO HeﬁCTBHCM CHJIBI TAXCCTH:

| [TsLTeOCaUTENBHBIE KAMEPHI

| Lukorsr korcTpykimu HUMOT a3
| BatapeiiHbie TUKIOHbI

| PykaBHBIE HHUIBTPBI

| Ckpy0Gepst

~ BeiOepute anmapaThl IUTsi OYMCTKH Ta30B OT MBIIH IO ACHCTBHEM IIEHTPOOSKHBIX CHIT:

| Limkronsr korcTpykmu HUMOT a3
| [TbLneocauTENBHBIE KAMEPHI

| Henrpudyru

| PykaBHBIX HUIBTPBI

| Ckpy0Gepst

~ Br1bepuTe anmapaThl 1711 OYUCTKH Ta30B OT MBUIM METOIOM MOKPOW OYHCTKH:

| Cxpy66epst

| Ouxnonst konctpykimu HUN Ol a3
| ITbLIe0CAIUTETBHBIX KAMEPBI

| BatapeiiHple UKIOHEI

| PykaBHBIE QHIBTPEI
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~ VKa)XuTe MpOoLEeCC OYMCTKU Ia30B B IbUICOCAUTENBHON KaMepe:
| rpaBUTAIIMOHHAS OUKCTKA
| ¢ TTOMOIIBIO IEHTPOOEKHOM CHITBI
| dbunbTpoBaHHE
| MOKpas ourcTKa ra3oB
| amexTpHUECKast OUMCTKA
~ YKa)uTe MpoIecc OYMCTKU Ia30B B PYKaBHOM (PUIIBTPE:
| dbunbTpoBaHHE
| rpaBUTAIIMOHHAS OUKCTKA
| ¢ TIOMOIIBIO IEHTPOOEKHOM CHITBI
| MOKpas o4rcTKa ra3oB
| aexTpHUECKast OUMCTKA
~ VKakuTe Mpolecc OYUCTKH ra3oB B CKpyobepe Bentyppu:
| MOKpas ourcTKa ra3oB
| rpaBUTanIOHHAS OYHMCTKA
| ¢ mOMOIIIBIO IEHTPOOEKHOM CHITBI
| bunpTpoBaHHE
| sexTpHUECKast OUnCTKA
~ VYkaxuTe mpoIecc ouncTku ra3os B nukione HUMOI a3:
| ¢ MOMOIIIBIO IEHTPOOEKHOM CHITBI
| rpaBUTaIIOHHAS OYHMCTKA
| dbunpTpOBaHHE
| MOKpast ourcTKa ra3oB
| amekTpHUecKas OuncTKa
~ BeiOepure anmapatsl Ayist HPOBEACHHS IICKTPUIECKON OYNCTKH I'a30B:
| aexkTpoh BT
| meUTEOCAMUTEBEHAS KaMepa
| rKITOH
| pykaBHBIH GUIBTP
| ckpy66ep
~ OnpenenuTs AMaMeTp TpyObl, €I CKOPOCTh raza W= 1,17 m/c, pacxox rasa V = 0,4 M%/c.
| 0,66
| 0,74
| 1,0
| 1,5
| 0,85
~ JI71st MOKpPO#T OYHCTKY ra3a OT IBUTH HEOOXOUMEH .... .
| ckpy66ephI
| aHTHITMKITOHBI
| GaTapeiiHbie TIMKITOHBI
| iuxronsr HUMOT a3
| mBLUTEOCAANTEBHBIE KAMEPBI

Tema 13: [TepemennBanue KUAKUX CPE.
Henn: OnpeneneHne MyCKOBOH MOITHOCTH TIPH TTePEMEIITHBAHUM.

3agaun o0yueHus:
CTyeHT A0J15KeH 3HATh:

" CIOCOOBI MIEPEMEIIMBAHNE JKUAKAX CPE/T;

" KPUTEPHAIIbHOE YPAaBHEHHUE ISl pacyeTa IOTPEOIIEMON MOIITHOCTH;

. (aKTOpBI, BIHUAIOIIIE HA IOTPEOIAEMYEO MEIIAIKON MOIHOCTH;
CTyneHT 10/I2KeH yMeTh:

. BBIOMPATh THII MEIIAJIKY;

. ONpeNIeTUTh pa3MepBbI armapara ¢ MEIIaKo#;

" ONPENIEITUTh MOLIHOCTb, MTOTPEOIIIEM YO MEIITAJIKOM;

OcHOBHBIE BOIIPOCHI TEMBI:
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C KaKoii IeNbI0 TPUMEHSIETCS TepeMenINBaHie B (hapMaleBTUIECKOH TEXHOIOTHH?
Kaxoii mokaszaTens XxapakTepu3yeT KauecTBa IepeMelBanue?
Crioco0bI IepeMeIuBanne KUAKUX CPel.
Konctpykuuu Memanok.
. KpurepuanbHoe ypaBHeHHE TYpOMHHOH MEIIAJIKH.
MeTtonabl 00y4eHHs M NPENOJABAHMS
CTy/eHThl JIOJDKHBI TEOPETHYECKH Pa3o0paThcs B MpOIEcce TepeMEIINBaHie JKUIKUX CPel M PELIUTh
cleayrouye NpakTHIecKue 3a1aun.
3anava 1

OnpefenuTh MOIIHOCTh, MOTPEOJIIEMYI0 OTKPBITOW TYPOMHHOW MEIIAIKOW, BPAIIAONICHCA ¢ YaCTOTOH n, mpH
THepeMeIIBAHUM CYCTIEH3HH B anmapate quamerpoM D u Beicotoit H = 2 M. TINOTHOCTE KMAKOCTH Py = 1040 kr/m°,
BSI3KOCTH Ly = 0,02 ITa-c. Coneprxanue TBepnoit ¢asbl @. [[ITIOTHOCTH YaCTHIL Pry .

9~ WOk

[epBast Bropas undpa

nudpa [0} Prs , KT/MC mmdpa D, M n, c?

mmdpa
1 0,25 1600 1 1,34 5,4
2 0,28 1650 2 1,36 5,3
3 0,30 1700 3 1,38 52
4 0,32 1750 4 1,40 51
5 0,34 1800 5 1,42 5,0
6 0,36 1850 6 1,44 4,9
7 0,38 1900 7 1,46 4,8
8 0,40 2000 8 1,48 4,7
9 0,42 2100 9 1,50 4,6
0 0,44 2200 0 1,52 4,5

5. Jlutepartypa:

OcHoBHas:

1. B.M. Yyemos, E.B. I'manyx, 1.B. Caiixo. TexHosorus jiekapcTB NpoMbILIUIEHHOr0 pousBozcTea. Y. 1. — Bunnuna: Hoa
kuura, 2014. -696 c.

2. B.M. Yyewos, E.B. I'magyx, U.B. Caiiko. TexHONOrHs JIEKAPCTB POMBIIUICHHOr0 Mpon3BojacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. TIpomsiuuteHHas Texaoiorus jgekapcrs, Tom 1. [Tox pen. Yyemosa B.M. — X.: MTK-Kuura, U3narenscrea HOAY, 2002
—560c.

4. TIpomsluuteHHAs TEXHOJOTHs JekapcTs, Tom 2. [Tox pen. Yyemosa B.M. — X.: MTK-Kuwura, U3narensctea HOAY, 2002
-557c.

5. Manmep C. H. I[Iporeccs u anmnapatsl XMMHYECKOM TexHO0ruM : yueoHoe nocodue / C. H. Mantnep,I’. M.
XKymana3zaposa. - MuHUCTEpCTBO 00pa3oBanus 1 Hayku Pecnyomuku Kasaxcran. - Anmarsl : "bacray", 2018. - 256 ¢

6.  Herraepckuii FO.U ITporieccs! 1 anmapartbl XUMHYECKOi TexHonorun: B 1Byx Tomax / FO.1 Jlprtaepckuii. — M.: AnbsHc,
2015.—368 c.

7. JeitHepckwmii, FO.J1. OCHOBHBIE IPOLIECCHI U ANNapaThl XUMUYECKOi TexHosoruu: [Tocodue mo npoeKTHpoBaHHIO:
Vuebuoe mocobue mst By3os / FO.U. [Iprtaepcknit, I'.C. Bopucos, B Bpeikos. - M.: Anbsic, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHBIC IIPOIIECCHI U aNIIapaThl XUMUUECKOM TEXHOJIOTHH: Y4eOHuK uis By30B / A.I'. KacaTkuH. - M.:
Aunbsac, 2014. - 752 ¢.

9. OcrpuxoB A.H. I[Ipoueccel u annapaTbl. PacdeT 1 NpoeKTUPOBAaHKE aIIAPATOB VIS TEIJIOBBIX M TEMIOMAacCOOOMEHHBIX
mporeccoB: Yuebnoe mocobue / A.H. Octpukos, B.H. Bacusnenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHblii 1a00paTOpHBIN MPaKTUKYM 110 Kypcy «IIpoliecchl 1 anmapaThl MUIEBBIX TPOU3BOACTBY:
Vu. ITocobue / I'.B. Anekcees, U.1.

AOIMOJTHUTEJIbHAA:

11. TInakcun FO.M., Manaxos H.H., Jlapun B.A. TIpouecch! u anmapaTsl THIIEBBIX mpou3BoacTts. — M.: KonocC, 2008. — 760
c.

12.  Kagernxuii I'.JI. [Iponiecchl u anmapatsl nuiieBoi Texuonoruu. - M.: Komnoc, 2000.

13. TIlanoB K.®., Pomankos IL.I"., HockoB A.A. IIpuMepsl 1 33124 1O KypCy MPOI[ECCOB M annapaToB XUMUYECK O
Texuomoruu - JI.: Xumus, 1987

14. TocynapctBennas ®apmakones Pecrnyomuku Kasaxcran. — Tom 1 — Anmatel. — M3natenbckuii jom: «Kubex sKombi».—
2008.-592 c.

15. TocynmapcrBennas @apmakornes Pecryonmmuku Kazaxcran— tom 2. — Anmatel— M3patenbekuii qom: «Kubek sxob.—
2009.- 792 c.

16. CarbigsikoBa B.A. JTopinepaiy eHaipictik TexHomorusicbl.— Anmartel.—2011.— 346 6.

17.  Ax6epaues ©.C. Tamak eHIipiCiHiH IpoliecTepi *koHe anmapartapbl, AnmaTsl; 1998 x.
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KonTpoas (Bonpockl, TeCThl, 3a1a4H M 1p.)

1. MexaHu4eckoe MepeMelINBaHNe B XKUAKUX CPElaX OCYIICCTBISETCS:
A) B TpybOMIpoBOIaX

B) cxaThiM BO3IyXOM

C) ¢ moMoIIpI0 MenaaoK

D) ¢ momoIip0 HaCOCOB

E) ¢ momorsto comen

2. TTHeBMaTHYECKOE MEpeMEITMBaHKE B XKHUAKAX CPEAaX OCYIICCTBISICTCS:
A) B TpybOmpoOBOIaX

B) ¢ nomMolp0 Memanok

C) cxaThIM BO3IYXOM

D) ¢ momoIipr0 HaCOCOB

E) ¢ momorsio corer.

3. Ykaxxute Ha MOIU(HUIIMPOBAHHBIN KpuTepuii PeliHonbaca:
A) Rem = N/(pn3d®)
B) Rem = n2d/g
C) Rem = nd?p/p
D) Ren=f(Re, Fr,I';, Iy, ...)
E) Rem = AP/p(nd)?

4. YpaBHEHHE CKOPOCTH IePEeMEIINBaHMS:

A) w = dV/Sdt
B) w = 27nnr/60
C)w=ndn

D) w = d’g(p — p)/18u
E)w= AP/ p (Roc + Ryn)

5. Tpu mepeMenIMBaHNH TeIeH e KUIKOCTH, HAMPABIEHHOE TIAPAIENbHO OCH BPAIEHHS MEMIAIKH, HA3bIBAETCS:
A) pamuanbHoe
B) tanrenimansHoe
C) ocesoe
D) namunapsoe
E) typ6ynenTHoe

6. ITpy MepeMeIIMBaHNN TeUEHHE KIIKOCTH, KOTOPOE XapaKTepHU3yeTCs HAIIPABICHHBIM JIBIKEHHEM SKHIKOCTH OT
MeIIaNKH K CTEHKaM amiapara MepreHIHKy/IApHO OCH BPAIIEHHs MEIIAIKH, Ha3bIBAETCS:

A) ocesoe

B) pammansroe

C) TaHTeHIMANBHOE

D) namunapHoe

E) typ6ynenTHoe

7. Tlpu nepeMellMBaHUU TeUEHHE KUAKOCTH B alapaTe IPEUMYILECTBEHHO 0 KOHLEHTPUYECKUM OKPYKHOCTSIM,
napaulesbHbIM [I0CKOCTH BPAILEHUs MEIalKy, Ha3bIBAeTCs:

A) oceBoe

B) pammansroe

C) Tanrenmmansaoe

D) Typ6ynenTHoe

E) namunapuoe
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Tema 14: MexaHUUECKHE TIPOIIECCHI
Henn: Onpenenenre 00beMa U MOTPEOIAESMON MOIITHOCTH IIAPOBOI MEITLHUIIBL.
3agaun o0ydeHus:
CTyneHT 10JI5KeH 3HATh:
" CII0cOOBI U3MEINTbYEHHST MaTepHAaJIOB;
"  [apameTpbl OLIEHKU Ka4ecTBa U3MeJIbUCHUS;
"  [IPOIECCHI NPU JPOOICHUN MaTepHasioB.
CTyaeHT 10/17KeH YMeTh:
*  BBIOpATH THI U3MEBYAIOIIEr0 000PYAOBaHUS;
" ONpeneNnsTh NPOU3BOJUTENLHOCTD IPOOHIKH:
"  ONpenesnsiTh MOIIHOCTB JIPOOUIIKH.
OcHOBHBIE BOIIPOCHI TEMBI:
1. M3menbueHue TBEPABIX MaTEPUAIIOB.
2. duznKko-MexaHUUEeCKUE OCHOBBI U3METbYEHHUS.
3. KoHcTpyKiun U3Menb4aroix MaliyH.

MeToabl 00yueHHsI U MPENoaBAHMS:
CTleeHTBI JOJIDKHBI TEOPETHUCCKHU pa306paTBCﬂ B IpONHecce M3MCIbYCHHA TBECPAOrO MaT€puala M pCIluThb
CIIeYIONIHe IPAaKTHIECKHE 3aJauH.
3agaya 1
Onpenenuts 00beM U MOTPEOISIEMYIO MOIIHOCTD MIAPOBOIM MENBHHIIBI ISl u3MenbueHus: Q T/4. MaTepuana.
Cpennuii nuameTp KyCKOB HCXOOHOro marepuaia Oy, a CpemHuil aumaMerp H3MenbueHHOro Mmarepuana .
HachblnHas IIOTHOCTh CTAlbHBIX MApoB py = 3800 kr/m3. IInoTHOCTH cTanbHbIX mapos p = 7800 kr/m®. CTeneHb
3aroyiHeHus GapabaHa apamMH @.

[epBas Bropas undpa

mrdpa du, MM Q, T4 mrdpa di, MM o)

mmdpa
1 21 0,29 . 0,34
2 22 0,3 2 0,36
3 23 0,31 3 0,38
4 24 0,32 4 0,40
5 25 0,33 5 0,42
6 26 0,34 6 0,44
7 27 0,35 7 0,46
8 28 0,36 8 0,48
9 29 0,37 9 0,50
0 30 0,38 0 0,52

5. JIuteparypa:

OcHoBHas:

1. B.M. Yyemos, E.B. I'manyx, 11.B. Caiiko. TeXHOIOrHs JIEKApPCTB MPOMBIILUIEHHOTO Mpon3BoacTBa. Y. 1. — Bunnuna: Hoa
kuura, 2014. -696 c.

2. B.. Yyemos, E.B. I'manyx, U.B. Caiiko. TeXHONOTHS JIeKapCTB MPOMBIILUICHHOTO Tpou3BoacTBa. Y. 2. —Bunnuna: Hoa
kuura, 2014. -664 c.

3. IIpomsbiieHHas TexHoaorus igekapers, Tom 1. ITox pen. Uyemosa B.M. — X.: MTK-Kuura, U3natensctBa HOAY, 2002
—-560c.

4. TIpomblluieHHas TeXHOJOrUs JtekapcTB, Tom 2. [Tox pen. Uyemosa B.M. — X.: MTK-Kuura, U3natensctBa HOAY, 2002
-557c.

5. Mantnep C. H. IIporeccsl u anmapaTsl XUMHYECKOM TEXHOJOTUH : yaeOHoe nmocodue / C. H. Mantiep,I'. M.
Xymana3zaposa. - MUHHCTEPCTBO 00pa3oBaHus 1 Hayku Pecniy6onuku Kazaxcran. - Anmarst : "Bacray", 2018. - 256 ¢

6.  erraepckmii FO.U Iporiecchl n anmapaTel XUMHYECKO TexHonorun: B mByx tomax / FO.U JIsrtHepekuii. — M.: AnbsiHc,
2015.—368 c.

7. Jerraepckuii, FO.J1. OCHOBHBIE IPOLIECCHI U ANNapaThl XUMUYECKO# TexHosoruu: [Tocobue mo mpoeKTHpOBaHHIO:
Vuebuoe mocobue st By3os / FO.U. [Isrtaepcknit, I'.C. Bopucos, B Bpeikos. - M.: Anbsic, 2015. - 496 c.

8.  Kacarkun A.I'. OCHOBHBIE IPOIECCHI U ANMAPAThl XAMUYECKOM TeXHOIorui: YueOuuk 1t By3oB / A.I'. Kacatkun. - M.:
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9.

Aunbsiac, 2014, - 752 c.
OcrpukoB A.H. ITporeccs! 1 anmapathl. Pacyer u npoeKTHpoBaHKE alllIapaToB [Uisl TEIJIOBBIX M TEIJIOMACCOOOMEHHBIX
nporteccoB: Yuebnoe nocodue / A.H. Octpukos, B.H. Bacunenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Anekcees, I'.B. BupryanbHslii 1abopaTopHbIi MpakTUKYM 110 Kypcy «IIporecch! 1 anmapaTs! MUIIEBBIX IPOH3BOACTBY:
Vu. [Tocobue / I'.B. Anekcees, U.U.

JOMOJITHUTC/JIbHAA:

11. IInakcun F0.M., Manaxos H.H., Jlapuu B.A. IIponeccs! 1 annapaTsl NUINEBBIX npou3Boacts. — M.: KonocC, 2008. — 760
c.

12.  Kaseukwuii I'. /1. [Iponeccs! u anmapats NUIeBoil TexHONoruH. - M.: Konoc, 2000.

13. IlaBnoB K.®., Pomankos I1.I"., HockoB A.A. IIpumeps! 1 3a1autl IO KypCy IIPOLIECCOB U alNapaToB XUMUYECKOM
texHosoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®@apmakones Pecry6muku Kasaxcran. — Tom 1 — AnmaTtel. — M3natensckuit qom: «OKubek sxomb».—
2008592 c.

15. TocymapcrBennas ®apmakornes Pecniyommku Kasaxcran— tom 2. — Anmatel— W3patensckuii qom: «KuOek sKoIb.—
2009.- 792 c.

16. CarniaasikoBa b.A. Jlopinepaiy enxipictik TexHomorusicsl.— Anmmartsl.—2011.— 346 6.

17.

Axbepaue O.C. Tamak eH/IipiciHiH mporecTepi xaHe anmaparTapsl, AaMarsl; 1998 k.

KoHnTpoJs (Bonpockl, TeCTh, 321244 H 1P.)

[Mporecc n3MeNbUYEHNs XapaKTEPU3YETCS ... .
| cTeneHBIO N3MENTbUCHHS

| creneHpr0 HEO THOPOTHOCTH

| creneHpI0 TOMOTEHHOCTH

| cTeneHp0 reTEPOreHHOCTH

| KoadhdurrenToM apOOIEHUS

[pomecc yBETMUYEHHS IMOBEPXHOCTH TBEPABIX MAaTEPUAIOB IYTEM WX pPa3JaBIHBaHU,
pacKabIBaHUs, UCTUPAHUS U yapa Ha3bIBAETCs ... .

| m3MenpUeHHEM

| mepemermBanuem

| puapTpOBaHIEM

| mceBHOOKIKEHHEM

| mpeccoBanmem

PasjiesieHns 0THOPOJIHOTO CHIITYYEro MaTepraa Mo BeJIMYMHE €ro0 YaCTHI[ Ha3bIBAETCS ... .
| kmaccudukanueit

| m3MenpUeHUEM

| nepemenmmBanem

| puasTpOBaHHEM

| mceBaOOKIKEHHEM

PacceB ceinmydero matepuana Ha CUTax, peuierax Wik APYrux yCTPOMCTBAX HA3bIBAETCH ... .
| MexaHnnvecko# KaaccuduKarmei

| BO3/My11IHOM cenapareit

| ruapaBnueckoi KraccuduKanmein

| tpobeHneM

| mpeccoBanreM

Pazgenenue cmecu TBCPAbIX YAaCTHIl HA (I)paKI_II/II/I B 3aBUCUMOCTHU OT CKOPOCTHU OCCHAHUSA YAaCTUILL
B ) KUJKOCTHU HA3bIBACTCA ... .
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| ruapaBnyeckoi knaccudukamei
| MexaHnYecKO# KiIaccuduKaen

| BO3My11IHOM cemaparueit

| npoGeHreM

| mpeccoBanmreM

Paznenenrie cMecu TBEpIBIX YacTUI[ HA (PAaKIUU B 3aBUCUMOCTH OT CKOPOCTH OTCTaMBAHUS
9acTHI] B BO3JIyXe HA3bIBACTCA ... .

| BO3my11IHOM cemapariueit

| Mexanuueckoit knaccudukanuei

| runpaBnnyeckoi Kiaccudukarmei

| npoGeHueM

| mpeccoBanreM

Bo3ayiHyro cenapaiuio oCyIecTBIseT B BOCXOIAMIEM MOTOKE BO3AYXa B ... .
| IMKITOHHBIX anmapaTax

| TuapoIMKIIOHax

| rpoxorax munm cemaparopax

| mpobmakax

| MenpHHIIAX

MexaHH9IeCKyI0 KIacCH()UKAINIO TPOBOIAT HA PACCEHBAIONIMX YCTPONUCTBAX, HA3BIBAEMBIX ... .
| rpoxoTaMu MK cemapaTopamu

| rumpoumkIOHAMU

| HMKITOHHBIMHM armaparamMmu

| apobunkammu

| MenbpHUIIAMHE

J11st TUAPABIMYECKOM KilacCH(DUKAIIUH 10T ICHCTBHEM IIEHTPOOEIKHOMN CHITBI HCIIOJIB3YIOTCH ... .
| THAPOUKIOHBI

| IMKIOHHBIE ammapaThl

| TPOXOTHI MK cemapaTopsl

| IpoOuIKN

| MeTBHHIIBI

N3menbuenue TBEPAbIX MATCPHUAJIOB IPUMCHSICT ... .

| UL YBECIIMUCHUA TUIOIIAAW TOBEPXHOCTHU TBCPAbIX MATCPUATIOB
| UL YMCHBIICHUS TIIOIAAN ITIOBEPXHOCTU TBEPALIX MATCPUAITIOB
| UL YBEIIMYCHU A IIPOYHOCTHU TBEPAOTO MaTCpUalia

| I YMCHBIICHUS TCTIJIOCMKOCTH TBEPAOT'0 MaTCpHraia

| I YMCHBIICHU TCTUJIOIIPOBOAHOCTHU MaTCpHrajia

Ha pucynkax nmoka3aHbl IPUHIMIIAAIBHBIE CXEMbl U3MENBYAIOIINX YCTPOHCTB.
VYKaXuTe NPUHIHUITUAIBHYIO CXeMY IIEKOBON APOOHIIKH.
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[Mooduxm

Ha pucynkax nokasanbl IpUHIUIUATIBHBIE CXEMbI H3MENIbYAIOIINX YCTPOUCTB.
VYkaxuTe NPpUHIUIHATBHYIO CXeMY KOHYCHOU JIPOOUITKH.

Mooduxm

Ha pucynkax rnokasasbl IpUHIUIINAIBHBIE CXEMBI H3MEIBYAIOIINX YCTPOMCTB.
VYKaxuTe NPUHIMITHAIBHYIO CXEMY BaJIKOBON APOOHIIKH.
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Mooduxm

Ha pucynkax noka3aHbl IPUHIUIIHAIBHBIE CXEMbl U3MENBYAOIINX YCTPOHCTB.
VYKaxure NpUHUUMINAIBHYIO CXEMY KEPHOBOM MEJIbHULIBL.

Mooduxm

Ha pucynkax noka3aHbl IPUHINIHAIBHBIE CXEMBI H3METhYAIOIINX YCTPONHCTB.
YKaXnTe IpUHIUITHATIBHYIO CXEMY [TapOBON METbHHIIBL.
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Mooduxm

|
|
|
|
|a

Onpenenute MoJIHYIO pabOTy BHEIIHUX CUII IIpU Apobienun (ypaBHeHue Pebunnepa).

A=Ay + Ay = KAV +GAF

| A= KAV =K :D?
| A=0AF =c¢ 1D?
| d =3/Ibh

. D

i=—=
| d

Onpenenure paboTy ApoOIeHHs, TIPOMOPIMOHANIBHON 00beMy (MUITH Macce) ApoOUMOro Kycka (runore3a Kuka -
Kupnmuesa).

| A= KAV = K;D?
D
i==
| d
| d =/lbh
| A=6AF =5 D?

| A= Aw + Ag = KAV +GAF

Omnpenenure paboTy ApoOIEHNUS, TPONOPIIMOHATFHON BETMYNHE BHOBH 00pa30BaHHON ITPU APOOICHUHT
MoBepXxHOCTH (TMroTe3a PurtiHrepa)

|A=6AF =c D?
d=Abh

|A=KAV = K;D?

| A= Aw + An = KAV +cAF
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D
ERas
| d
OHpeI[eJ'H/ITe CTCIICHb U3MCJIBUCHUA TBEPAOIO MaTCpHraia
oo 2
| d
| d =3/Ibh
| A=cAF =cD?
| A= KAV = K;D?

| A= Ay + Ay = KAV +GAF

Onpenenurte cpeaHUN TEOMETPUUECKUN pa3Mep TBEPbIX YACTHIIL.

| d =3/Ibh

| A=0cAF =c¢ 1D?
| A= KAV =K ;D3
| A=A+ Ar = KAV +G0AF
. D
i=—
d

Tema 15: IlpeccoBanue.

Hean: Onpeznenenue NPoU3BOAUTENIFHOCTH U MOIITHOCTH IPUBO/IA MIpEcca.
3agaum o0yueHus:
CTyaeHT 10/1:KeH 3HATD:
*  00e3BOKMBaHHE (PapMATIEBTHICCKUX MIPOIYKTOB;
*  OpUKETHPOBAHHUE TBEPIBIX MACPHAIIOB;
"  TIpaHyINpOBaHHUE (PapMalEBTUUECKUX TIPOAYKTOB;.
CTyeHT 10/I2KeH YMeTh:
*  BeIOpaTh TUI 000PYIOBaHUS IS IPECCOBAHUS (hapMalleBTHIECKHUX MPOAYKTOB;;
" ONpeneNnsATh CHIbI ACHCTBYIOLINE HAa MaTepHal IPH IPECCOBAHNY;
"  ONpenensATh 3aTPaThl SHEPTUH HA IPECCOBAHMUE.
OcHOBHBIE BOIIPOCHI TeMbI:
1. Meronst mpeccoBaHus (hapMareBTHICCKUX TIPOLYKTOB.
2. TIpon3BOANTENBHOCTH MPECCYOIICH MAIIIUHEI.
3. MouHocTh Ha MPUBO/I Mpecca.

Metoabl 00y4eHHs U NPENOJABAHMS:

CTymeHTbl JOIDKHBI TEOPETHIECKH pa3o0paThesl B MpOIEcce MpeccoBaHUs (hapMaleBTHIECKUX HPOAYKTOB H

PEIIUTh CIEeAYIONINE MPAKTUICCKUE 3aJaYH.
3amaua 1.

Omnpenenure NPON3BOIUTENEHOCTh M MOIIHOCTh PAacXOAyeMyl0 Ha MPHUBOJ MOPIIHEBOW MAIIMHBI JJISI OTIUBKH
JIEKapCTBEHHBIX Ta0JIETOK, MMEIOIIEH ClieTyIOIIre TapaMeTphl: KOTHIECTBO TO3MPYIOMINX TOPIIHEBBIX HOCHKOB N IIIT;
quamerp nopiras d MM, xon mopmHs 40 MM, YHCIIO IBOHHBIX XOJ0B B MUHYTY 38. IIMOTHOCTH 1eKapcTBEHHONW MacChl
p kr/™M3, koappurmenT oobemuoi nogaun 0,94. Bsskocts nekapctBenHol mMacchl 13 Tlasc. JlMameTp BHYTPEHHETO

KaHaja Hacaaka npu ero mraae 100 My — 0,5d moprrsst.

76/11
67 oerrtig 57
OeTl
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IlepBas Bropas mudpa

uudpa d, mm n, mwr mmdpa p, Kr/m®

mmdpa
1 15 11 1 1100
2 14 12 2 1150
3 13 13 3 1200
4 12 14 4 1250
5 11 15 5 1100
6 10 16 6 1300
7 9 17 7 1350
8 8 18 8 1050
9 7 19 9 1400
0 6 20 0 1450

5. Jlurepartypa:
OcHoBHasi:

1.

B.U. Yyewos, E.B. I'nanyx, 1.B. Caiiko. TexHonorus gekapcT IpoMbIIIEHHOro npous3oacTsa. Y. 1. — Bunnuna: Hosa
kHura, 2014. -696 c.

2. B.U. Yyemos, E.B. I'magyx, 11.B. Caiixo. TexHoJ0rHs JeKapcTB MPOMBILITEHHOro npou3soacTsa. U. 2. —Buununa: Hosa
kHura, 2014. -664 c.

3. IIpomsiuuteHnas Texuosorus jgekapcrs, Tom 1. [Tox pen. Yyemosa B.M. — X.: MTK-Kuura, U3natenscrea HOAY, 2002
—560c.

4. TlpomsinuteHHas TexHOJOrHs JekapcTs, Tom 2. [Tox pen. Yyemosa B.M. — X.: MTK-Kuura, U3garenscrea HOAY, 2002
-557c.

5. Manmiep C. H. IIporeccsl 1 anmapatsl XMMHYECKOH TexHOI0ruM : yueoHoe nocodue / C. H. Mantnep,I’. M.
XKymanaszaposa. - MuHHCcTEpCTBO 00pa3oBanust 1 Hayku PecryOnuku Kasaxcran. - Anmartsi : "Bacray”, 2018. - 256 ¢

6.  Herraepckuii FO.U Hporeccst 1 anmapaTsl XuMUYeckoi Texnonornu: B nByx tomax / FO.W JlprtHepekuii. — M.: Anbsirc,
2015.—368 c.

7. JeirHepckuii, FO.M1. OCHOBHBIE IPOLIECCHI U alNapaThl XMMUYECKOI TexHosoruu: [Tocodue no npoeKTHpoBaHHIO:
Vuebnoe mocobue ms By3os / FO.U. {prtaepcknit, I'.C. Bopucos, B Bpeikos. - M.: Anbsac, 2015. - 496 c.

8.  Kacatkun A.I'. OCHOBHBIC IIPOLIECCHI U AIITAPAaThl XUMUUECKOH TeXHOIOruM: Y4ueOHuK uis By30B / A.I'. KacaTkuH. - M.:
Anbsuc, 2014. - 752 c.

9. Ocrpukos A.H. IIpoueccsl 1 anmapaTsl. Pac4eT n mpoekTHpoBaHUE aMIapaToB s TEMJIOBBIX U TEMIOMACCOOOMEHHBIX
mporeccos: Yuebnoe mocobue / A.H. Octpukos, B.H. Bacusnenko u ap. - CII6.: Jlans, 2018. - 440 c.

10. Aunekcees, ['.B. BupryanpHblii 1a00paTopHBIi MPaKTHKYM 10 Kypcy «IIporeccs! U anmapaTsl MUILEBBIX TPOU3BOJCTBY:
Vu. ITocooue / I'.B. Anekcees, 1.1.

AOIMOJTHUTEJ/IbHAA:

11. Tlmakcun }0.M., Manaxos H.H., Jlapun B.A. IIpoueccs! u anmapats nuieBbix npoussoacts. — M.: KonocC, 2008. — 760
c.

12.  Kaseuxuii I'.JI. TIpouecchl n anmnapatsl nuiieBoi Texuonoruu. - M.: Komnoc, 2000.

13. TIlanoB K.®., Pomankos IL.I., HockoB A.A. IIpuMeps! 1 33124 110 KypCy IIPOL[ECCOB M annapaToB XUMUYECKOM
TexHomoruu - JI.: Xumus, 1987

14. TocynapcrBennas ®apmakones Pecryomuku Kasaxcran. — Tom 1 — Anmatsl. — M3patensckuit jom: «Knbex sKombi».—
2008.-592 c.

15. TocynapcrBennas ®apmakones Pecnyomuku Kazaxcran— tom 2. — Anmatbl— M3patenbckuii qom: «Kubex sxoibby.—
2009. - 792 c.

16. CarpmgsikoBa B.A. Jlopinepaiy enaipictik Texuonorusicbl.— Anmartsl.—2011.— 346 6.

17.  Ax6epaues ©.C. Tamak eHIIpIiCiHIH poliecTepi koHe anmapartapbl, AnmaTsl; 1998 x.

KonTpoJib (Bonpockl, TeCThl, 321244 U 1p.)
~IIpeccoBaHre NpoU3BOIAT ... .

| Ha rEAPABIMYECKUX WM MEXaHUYECKHX Ipeccax
| HA MATHUTHBIX M SEKTPUYCCKHUX MAIIHHAX

| B kprcTayum3aTopax u GpuibTpax

| B IHEBMATHYECKUX M HHEPIOHHBIX MAIIMHAX

| B menTpudyrax u ckpyodepax

~ [Ipu mpeccoBaHUH MOPOIIOK OOBIYHO 0OKUMAIOT ... .
| B 2,55 pa3
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| B 5—10 pa3
| B 1—2 pa3
| B 7 pa3
| 8 100 pa3

~ CxemMa mporiecca rmpeccoBanus (00pa3oBaHHe TAOJIETOK) ... .

| mo3upoBaHKe MaTepuala, MPECCOBaHHE, BBITAIKHBAHNE, COPAChIBAHHE
| npUroTOBNIEHNHE CMECH, U3TOTOBICHHE MOMY(HOPM, CYIIIKa, BHIOUBKA

| ruapoTepMudeckast 06paboTKa, CyIKa, OANPECCOBKA, 00pe3ka Gopm
| TOArOTOBKA, TO3UPOBKA, YIIOTHEHHE, OXJIaXICHIE, pachacoBKa

| npuroroBieHue cMecH, HOPMOBKA, CYIIKa, 00XKHT, TIa3UPOBAHUE

~ [Ipsmoe (komnpeccuonHoe) IPECCOBAHNUE 3aKIIFOYACTCS B TOM, UTO ... .

| mpecc-MaTtepuai B BU/E HOPOLIKA MM TaOJIETOK 3arpyKaercs B mpecc-popMy U OJBEPraeTcst BO3ACHCTBIIO
TEMIIEPATYypPhl U JAaBJICHUS

| MaTe€puall BpalliasiCb yAapsasCh ApPYyr € APYTOM U3MEIIbYACTCA 0 COCTOSAHUS TOPOIIKA U OTIIPABIISICTCS HA
(hopMOBKY

| M3 MaTepuana yaasercs Bjara, U3MelbuacTCs U MOJABEPTaeTCst BO3ACHCTBUIO TEMIIEPATYPHI

| MaTepuan 3arpyxaroT B KaMepy, Te IIPOUCXOIUT 00paboTKa 0 MONyIeHNUs IIIACTUYESCKHIX CBOMCTB

| mpecc-MaTepHuan 3arpy)xarT B 3arpy304HYI0 Kamepy mpecc-(hOpMBI, TIe OH HArpeBaeTCsl 10 BI3KOTEKY4ero
COCTOSAHUS

~ Jlumvegoe (mpancgeproe) NpeccoBaHKe 3aKIFOYACTCS B TOM, UTO ... .

| mpecc-mMaTepuan 3arpyxaroT B 3arpy304HYI0 KaMepy mpecc-(hopMBI, TAe OH HArpeBaCTCsl 10 BI3KOTEKY4ero
COCTOSIHUS

| MaTeapuai 3arpyKaoT B KaMepy, T/Ie IPOUCXOIUT 00paboTKa O MOMYYCHHS NIACTUYCCKUX CBOHCTB

| mpecc-MaTtepuai B BUAE HOPOLIKA MK TaOIETOK 3arpyKaercs B pecc-(popMy U HOABEPraeTcst BO3ACHCTBIIO
TEMIICPATyPHI U JABJICHUS

| MaTepuai Bpauiasck yaapssich APYT € APYTOM U3MEIbYASTCs 10 COCTOSHUS IOPOLIKA M OTIPABIIETCS HA
(hOopMOBKY

| BcmomoratenbHbIe paboTh, CTaHAAPTH3ALMS, TaOIeTHPOBaHKe, (hacOBKa, YIIAKOBKA

~ IIpeccoBanue — ... .

| 06paboTKa qaBICHHEM MATEPHAIIOB C IIEIbIO YIULIOTHEHHS, H3MEHEHHs (HOPMBI
| MexaHugeckas 00pabOTKa MAaTEPHAIIOB C LISIBI0 YBETHICHUS IIPOYHOCTH

| 06paboTKa TeMITepaTypoii ¢ METBI0 YMEHBIICHHS BIAKHOCTH

| ocaxkeHue B TONIE HEHTPOOEIKHBIX CHIT

| ”ETEHCH(UKAIIHS TPOIIECCOB MACCO- M TEIIOOOMEHa

~ OCHOBHBIE CTIOCOOBI PECCOBAHMUS MTOPOIIIKOB: ... .

| MEXaHHYIECKOE, H30CTATHIECKOE, Ta30CTATHYECKOE, HMITYIIBCHOE

| KHIKOCTHOE, MATHUTHOE, DJIEKTPUIECKOE

| HHEpILIOHHOE, N300apHOE, H30CTATHYECKOE, Ta30BOE

| MexaHIYIECKOE, JTIONACTHOE, MPOIEIUICPHOE, TypOUHHOE

| nHEBMaTHUECKOE, CrICU(HIECKOS, THAPOANHAMUICCKOS

~ IIpu MEXaHUYECKOM TPECCOBAHMH B CTAIBHBIX Mpecc-(popMax pa3BUBAETCS JABICHHUE ... .
| 200 — 1000 MH/m?

| 20 — 100 MH/m?

| 2 — 10 MH/™m?

| 50 — 100 MH/m?

| 12 — 100 MH/m?

~ M30cTaTHyecKoe NpeccOBaHUE IPOBOJAT ... . .

| B aMacTHYECKUX MK IUTACTHYHBIX 000JI0YKaX O] BEICOKMM BCECTOPOHHUM [aBICHHH KHAKOCTH (B THAPOCTATAX)
| Ha BBICTPOXOMHBIX ABTOMATHYECKHX mpeccax (0 20 MPecCOBOK B MUH)

| HA MATHUTHBIX ¥ MEKTPUYECKHUX MAIIHHAX

| B IHEBMATHYECKUX U HHEPLHOHHBIX MAIIMHAX
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| B IUTaCTHYHBIX 06OJIOUKAX IIPH BBICOKUX TEMIIEPATYPaXx 110l BBICOKUM BCECTOPOHHEM JIABJICHUH HHEPTHBIX Ia30B
(B razocraTax)

~ Tporecc npeccoBaHus YCIOBHO pa3ensiercs Ha ... .

| yrumoTHeHEe, 00pa3oBaHKe KOMIIAKTHOTO Tela, 00beMHOE CKaTHe 00Pa30BAHHOIO KOMITAKTHOT'O TeJia
| yBenmiUIeHIe MOBEPXHOCTH, 00pa30BaHUE KOMKOBATOH MACChI

| mocnenoBarensHOE M3MEHEHHE (HOPMBI, Pa3MEPOB, KAYeCTBA TOBEPXHOCTH 3arOTOBKU C MOMEHTA €€ MOCTYIUICHHUS]
| KOHIIEHTPUPOBAHKE PACTBOPOB XMMHUECKOH, (hapMalleBTUYECKOM IPOMBIIIIEHHOCTH

| paspyiienune marepuana, u3MeHeHrne GopM YaCTHII, YBETMIECHUE KOHTAKTHOM TOBEPXHOCTH

~ Ilpu npeccoBaHUM OT MPOYHOCTH YACTHI] 3aBHCHT ... .

| xapakTep YIUIOTHEHHs YaCTHIL [TOPOIIKA ¥ TPAHYIl

| BpeMst OXJ1aXKIeHHUsI YaCTHUIL TOPOLIKa

| cTOMKOCTD K pa3iaBIMBaHUIO

| IPOYHOCTH HA MCTHPaHUE

| BHEIHMI BH

~ TaOyneTKy MPOU3BOIAT TPEMS METOAMH: ... .

| mpsiMoe TpeccoBanue, ¢ MPUMEHEHNEM CYX Ol TPaHY/ISIIINH, BIaXHOH TPaHy ISIIIHH

| THTpUMETPHUYHNM, TPABUMETPHIECKUM, (POTOKOTOPHMETPHIECKIM

| rpanynupoBaHue, TabIETUPOBAHUE, CTAHAAPTH3AIIUS

| cranmapTHzanys, npeccoBanue, 00e3BOKUBAHIE

| opMoBaHue, rpaHyIMPOBAHHUE, Pa3PhIXJIEHUE

£ MeTOlI IIpECCOBaHNA HEIPpaHYJIHNPOBAHHBIX ITOPOIIKOB HA3bIBACTCA ... .

| IpsIMBIM TIpeccoBaHUEM

| KOCBEHHBIM MPECCOBAHUEM

| crolikuM mpeccoBaHHEM

| rpaHyIHpOBaHHEM

| cranmapTusanmst
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Kpurepuu u npaBuJia olieHKM 3HAHMIA:

Ne dopma KOHTPOIS Onenka Kpurtepun onenkn

1. YcTHBIH OTBET CtaBHUTCS B TOM ClIy4ae, €CM CTYAEHT BO BpeMs OTBETa
(Omnpoc) Ot1anyHO HE JOMYCTHJI KaKUX-JIHOO OMHOOK, HETOYHOCTEH.

COOTBETCTBYET OLICHKAM: OpHEHTHPYETCS B TEOPUSX, KOHIICIIIUIX U HAIPABICHHUSX
A (4,0; 95-100%); 10 N3y4aeMOoM JUCIHUIUIMHE U JA€T UM KPUTHYECKYIO
A- (3,67; 90-94%) OLIEHKY, UCIIOJIb3yeT HayYHbIE IOCTHKEHUS APYTUX
JIMCIIUTLIHH.
Xoporiio CTaBHUTCS B TOM Cilydae, v CTYICHT BO BPeMs OTBETa
COOTBETCTBYET OIICHKAM: HE JIOMYCTHJI TPYObIX OIMHOOK ITPH OTBETE, TOMYCKA
B+ (3,33; 85-89%); HENPUHINTIHAIbHBIE HETOYHOCTH WY TPUHINITHATBHBIE
B (3,0; 80-84%); ONIMOKH, UCIPABIIEHHBIE CAMUM CTYJEHTOB, CyMe
B- (2,67; 75-79%); CHCTEMaTH3UPOBATh ITPOrPAMMHBIN MaTepHall C TOMOLIBIO
C+ (2,33; 70-74%); MpernoaBaTes.
Y 10BJIETBOPHT. CraBuUTCS B TOM CiTydae, i CTYICHT BO BPEMs OTBETa
COOTBETCTBYET OLIEHKaM: JIOIYCKaJl HETOYHOCTH W HEMTPUHIIMITHAIbHbIE OLIHOKH,
C (2,0; 65-69%); OrpaHHYMBAIICS TOJBKO YUeOHOU JTUTEPATYPOH,
C- (1,67; 60-64%); yKa3aHHOW TPenoJaBaTelieM, UCIBITHIBAI OOJbIINe
D+ (1,0; 50-54%) 3aTPYyAHCHHS B CHCTEMATH3AINN MaTepraa.
CTaBUTCS B TOM CITy4ae, €Cii CTYACHT BO BpeMst OTBETa
Hey oo parensad JIOITyCKaJl MPUHIIUITHAIILHBIC OLIMOKH, HE TIPOpadoTa
& eoBet M yer Makxe OCHOBHYIO JIUTEPATY Py [0 TEME 3aHATHSL. HE yMeeT
F (0; 0-49%) HCIIOJIB30BaTh HAYYHYIO TEPMUHOJIOTHIO IUCIHUILTHHEL,
OTBEYACT C IPYOBIMH CTHIMCTUYCCKIMH H JIOTHYECKUMH
OIINOKaAMH.
Xopolto CBOEBpPEMEHHO BBIIOJIHUII JIADOPATOPHBIE pA0OTHI U ClIATT
COOTBETCTBYET OLICHKAM:! OTYETHI 10 HUM (€3 PHHIUIHATBHBIX 3aMCUaHHH,
B+ (3,33; 85-89%); MPUHAMAIT aKTUBHOE YUaCTHE B 00CYXK/ICHHU PE3YJIbTaTOB
B (3,0; 80-84%); paboThI
B- (2,67; 75-79%);
C+ (2,33; 70-74%);
YV IOBIETBOPHT. CBOEBpEMEHHO BBITOIHILT JIA00OpaTOPHBIE PAOOTHI H CHAI
COOTBETCTBYET OLICHKAM:! OTYETHI 110 HUM. Bo Bpemst paboThI He IPOSIBISIT
C (2,0; 65-69%); AKTUBHOCTH, HY)K/AJICS B TIOMOIITH TIPETIOAaBATENS
C- (1,67; 60-64%);
D+ (1,0; 50-54%)
HecBoeBpeMeHHO ca1 OTYETHI 110 Ta00paTOPHBIM
HeynosneTBopurensHO paboTam, JOMyCTIUT IPHHIUITHATBHBIC OMIMOKH IIPU HX
COOTBETCTBYET OIICHKE BEITIONTHEHNY. BrImoTHII He Bee 1abopaTopHbIe paboTHI,
F (0; 0-49%) TpeIyCMOTPEHHBIE TIporpammoii. He mpuanMai yaactus B
00CYKIICHIH PE3yTbTATOB paOOTHI.

2. IloaroroBka u OTmuaHO AKTHBHO y9acTBOBAJI B paboTe, MPOSIBIUT IIPH ATOM
pellieHHe THIIOBBIX COOTBETCTBYET OLICHKAM: OpHTHHAIBHOE MBIIUICHHIE, IOKa3aJl [ITy0OKOE 3HAHHE
3aga4. A (4,0; 95-100%); MaTepHaa, NCIoIb30Ba IPH 0OCYKICHUH HAyIHBIE

A- (3,67; 90-94%) JOCTIDKEHHS IPYTUX JUCIATDTAH

Xoporio AKTHBHO y9acTBOBAJI B paboTe, OKa3a 3HAHNE
CoOOTBETCTBYET OLICHKAM: MaTepHaa, JOMyCKal HeMPUHIUIHAIBHBIE HETOYHOCTH
B+ (3,33; 85-89%); WM NIPUHITUITAABHBIC OIHOKY, UCTIPABICHHBIE CAMUM
B (3,0; 80-84%); CTYIEHTOM

B- (2,67; 75-79%);

C+ (2,33; 70-74%);

Y 1OBJIETBOPHT. [Ipu paborte B rpymme ObUT MAaCCHBEH, AOMYCKAI
CoOOTBETCTBYET OLICHKAM: HETOYHOCTH M HEIPHHIIUITHATbHBIC OIIMOKH, HCIIBITHIBAI
C (2,0; 65-69%); OobIre 3aTPYTHCHAS B CHCTEMATH3AINN MaTepHaa.
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C- (1,67; 60-64%);
D+ (1,0; 50-54%)

He npunnman ygactue B paboTe TpymIisl, OTBedast Ha
BOIPOCHI IIPENoAaBaTens JOMyCKal IPUHIUINAIbHbIE
ONIMOKH U HETOYHOCTH, HE MCIOIB30BaJl IIPH OTBETAX
Hay4YHYIO TEPMHUHOJIOTHIO.

HeynosnerBopurensHo
COOTBETCTBYET OIICHKE
F ( 0; 0-49%)

3. Pemienne TecToBBIX OT1nu4HO 90-100% rpaBUIILHBIX OTBETOB
3agaHui COOTBETCTBYET OLICHKaM:
A (4,0; 95-100%);
A- (3,67; 90-94%)

Xopouio 70-89% npaBUIIEHBIX OTBETOB
CoOOTBETCTBYET OIICHKAM:
B+ (3,33; 85-89%);

B (3,0; 80-84%);

B- (2,67; 75-79%);

C+ (2,33; 70-74%);

VY 10BIIETBOPHUT. 50-69% npaBUIIBHBIX OTBETOB
Co0TBEeTCTBYET OLIEHKaM:
C (2,0; 65-69%);

C- (1,67; 60-64%);

D+ (1,0; 50-54%)

HeynosnersoputensHo Menee 50% mpaBUIIbHBIX OTBETOB
COOTBETCTBYET OIICHKE

F (0; 0-49%)

Xoporio CtaBuTCS B TOM CIIydae, €CIIH CTYAEHT BO BpeMst
COOTBETCTBYET OIICHKAM: BBITIOJTHEHHH U 3AIIUTHI HE TOMYCTHI IPYOBIX OIIHOOK,
B+ (3,33; 85-89%); JIOITYCKaJl HETPHUHIIMITHAIbHbIC HETOYHOCTH HITU
B (3,0; 80-84%); MPUHLUIHAIBHBIE OIIMOKY, UCTIPABICHHBIE CAMUM
B- (2,67; 75-79%); CTYJIEHTOB, CyMeIl CHCTEMaTH3UPOBATh TIPOTPAMMHBI#
C+ (2,33; 70-74%); MaTepHa ¢ IIOMOIIBIO TIPETOIaBATENTS.
V HOBIETBOPHT CtaBuTCS B TOM CIlydae, eCli CTYICHT BO BPeMsI
COOTBETCTBYET OLEHKAM: BBITIOJTHEHHUH U 3aIUTHI JOITYCKAl HETOYHOCTH H
C (2,0: 65-69%); HEMPUHLHTHATbHbIE (v)mn61<14, OrPAHHTHBAIICH TOMBKO
C- (1,67: 60-64%):; y4IeOHOM TUTEPATYPOH, YKA3aHHOM MperoaBaTeieM,
H 1 1

HCTIBITHIBAT OOJTBIIHE 3aTPYAHEHHS B CHCTEMATH3AIIUH

D+ (1,0; 50-54%
(1.0 ) MaTepuaa.

CTaBHTCS B TOM CIIydae, ECJIH CTYICHT BO BpeMs
BBITIOJTHEHHUH U 3aIUTHI TOMYCKal NPUHIMINATbHBIE
HeynosnerBopurenbsHo
omuOKH, He MPpopaboTall 0CHOBHYIO JTHTEPATYPy II0 TEME
COOTBETCTBYET OIICHKE
F (0: 0-49%) 3aHATUSL. HE YMEET UCHOIb30BaTh HAYYHYIO TEPMUHOIOTHIO
' JWICLATUIAHBI, OTBEYAET C TPYObIMH CTHINCTHIECKUMH
JOTHYECKIMH OMINOKAMH.
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