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1. IMTACHOPT MPOTPAMMBI TPO®ECCHUOHAJIBHOI'O MOAYJIA
IIM.013KCIIIYATALIUSA TEXHOJIOI'MYECKOI'O OBOPYJIOBAHU S

1.1. ObsaacTb NpUMeHEHUs TPOTrPaAMMBI:

Pabouas mnporpamma mpOQecCHOHATBHOIO MOIYJS SBIAETCS 4YacThlo 00pa3oBaTENbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO no cnenmansroctr 18.02.09IepepaboTka HedTH 1 rasa,
B 4YaCTH OCBOCHHUS OCHOBHOTO BHza nestenbHoctd (BJI): Dkcruryaranms TEXHOIOTHYECKOTO
000pyI0BaHUS M COOTBETCTBYIOIIKX MpodeccruoHanbubix kKoMmeTenui (ITK):

[IK 1.1.KontponupoBath 3¢ (HeKTUBHOCTH pabOTh 000PYL0BaAHHS.

[1IK 1.2.006ecneunBarh 0€30MaCHYIO SKCIUTYaTaIllUI0 000pYA0BaHUS U KOMMYHUKAIUH TIPH

BEJICHUHU TEXHOJIOTMYECKOI0 Mpoliecca.

[1K 1.3.TloaroraBnuBath 000pYAOBaHUE K MTPOBEACHUIO PEMOHTHBIX pabOT pa3IMuHOTO

Xapakrepa.

1.2. eau u 3agaun npodeccHOHAIBLHOr0 MOAYJsl — Tpe0OBaHHUA K pe3yJbTaTam
0CBOEHH S MPOGeCCHOHATBHOI0 MOYJIsA

C 1menmpl0  OBNAJCHUS  YKa3aHHBIM  BHJIOM  JCSITEIBHOCTH W COOTBETCTBYIONIMMHU
po¢eCCHOHATBHBIMU KOMITETCHIUAMU 00YUYarOMIUXCs B X0Z€ OCBOCHUS MPOPECCHOHATIBHOTO MOTYJIs
JIOJDKEH MMETh MPAKTHYEeCKHii ONBIT:

- IOJITOTOBKH K pab0Te TEXHOJIOTMYECKOT0 000pYI0BaHUS 1 KOMMYHUKAIUH;

- OKCIUTyaTaIlui TEXHOJIOTUIECKOTO 000PYAOBAHHS 1 KOMMYHHKAIIHIA;

- o0ecrieueHust Gecriepe0oiiHOM paboThl 000PYIOBAHNUS;

- BBISIBIICHUS M YCTPAHEHUS OTKJIOHEHHI OT PEXKHMOB B paboTe 000pyIOBaHHS

yMeTh!

- KOHTPOJIUPOBATh 3P (HEKTUBHOCTH PabOTHI 000PYIOBAHHS,

- obecnieunBaTh 0€30MACHYIO 3KCIUTyaTallMI0 O0O0OPYAOBAaHHS NPHU BEIEHUH TEXHOJIOTUYECKOTO
nporiecca,

- IOJITOTABIIMBATh 00OPYIOBaHHE K IPOBEICHUIO PEMOHTHBIX paboT pa3InyHOTO XapaKkTepa;

- pemarh pacyeTHbIC 33J]au C UCTIOJIh30BaHNEM HH(DPOPMAITMOHHBIX TEXHOJIOTHH;

3HATH:

-TUIPOMEXaHUYECKHE TIPOIIECCHI U aIlapaThl,

- TETJIOBBIE TPOLIECCHI U aIllapaThl,

- MaCCOOOMEHHBIE MTPOIECCHI U allaparhl,

- XUMHYECKHE (PEaKIMOHHBIC) MPOIIECCHI U annapaThl;

- XOJIOAMIIBHBIE TIPOLIECCHI U allapaThl,

- MEXaHUYECKHUE ariaparsbl;

- OCHOBHBIC THUIIBI, KOHCTPYKTUBHBIC OCOOCHHOCTM W TPUHIMUI PaOOTBHl 00OpYIOBaHUS ISt

IPOBEICHUS TEXHOJIOTUYECKOT'0 MpoLiecca Ha MPOU3BOJCTBEHHOM OOBEKTE;

- KOHCTPYKIIMOHHBIE MaTepHajbl W MpaBUa MX BHIOOpA IUIsl M3TOTOBJICHUS OOOpPYIOBAaHUS U

KOMMYHUKaIUK;

- BEIOOp 000PYAOBaHUS C Y4ETOM MPUMEHSIEMBIX B TEXHOJIOTHYECKON CXEME MTPOIECCOB,;

- OCHOBBI TEXHOJIOTUYECKUX, TEIUIOBBIX, KOHCTPYKTUBHBIX M MEXaHMYECKHX pacyeToB

000opyIOBaHUS;

- METOZBI OCMOTpa 000pyI0BaHUs, OOHAPYKEHUS Ae(PEKTOB MOATOTOBKU K PEMOHTY;

- TapO- PHEPTO- U BOJOCHAOKEHHE TPOU3BOJICTBA;
- yCJI0BHS 0€30MaCHOCTH IKCIUTyaTallui 000PYIOBAHUS

1.3. KouunyecTBo 4acoB Ha 0CBOeHHe padoueii mporpaMMbl NpogecCHOHATBLHOT0 MOTYJIA
Bcero —3184acos, B ToM yncIe:



MaKCHUMaJIbHON y4eOHOW Harpys3ku oOyuvaromerocs: —4984acoB, BKIIOYast:
00s13aTeIbHON ayTUTOpHON yueOHO# Harpy3ku oOydaromierocss —2124aca;
CaMOCTOSTENbHOM paboTel oOydatomierocs —1064acos,;

y4eOHOM MpaKTUKH — /2 9aca

MIPOM3BOICTBEHHOMN TTpakTUkH - 108 9acos



2. PE3YJIBTATBI OCBOEHUSA ITIPO®ECCHOHAJIBHOTI'O MOAYJISA
IIM.013KCIIIIYATAIUA TEXHOJIOI'MYECKOI'O OBOPY10OBAHU S »

Pesynbrarom oOcBoeHHUsT MporpaMMbl Mpo¢dEecCHOHAIBLHOTO MOAYNSl SBJSETCS OBJaJCHUE

00y4JarImuMucs

BugoM nestenpHoctH  [IM 01, DOkcmmyaramusi  TEXHOJIOTHYECKOTO

obopynoBanus, B Tom yrcie npopeccruonanbubiMu (ITK) u o6mumu (OK) koMneTeHITUsIMHI

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs

K 1.1 KonTponuposats 3¢ (eKTHBHOCTH pabOThl 000PYIOBAHUS. .

IIK 1.2 OGecneunBaTh 0€30MACHYIO JKCIUTyaTallMI0 OOOpPYAOBaHUS M KOMMYHHMKAIIAN
IpY BEJCHUH TEXHOJIOTHYECKOTO Ipolecca

IIK 1.3 [ToaroraBnuBath 000PYyI0BaHNUE K MTPOBEICHUIO PEMOHTHBIX Pa0OT pa3IMYHOTO
Xapakrepa.

OK 2 Oprann30BbIBaTh COOCTBEHHYIO JICSITEIIBHOCTD, BRIOMPATh THITIOBHIC
METOJIBI ¥ CIIOCOOBI BBIMTOTHEHUS MTPO(EeCCHOHANBHBIX 33/1a4, OLICHUBATH UX
3(PEKTUBHOCTH U KA4ECTBO.

OK 3 [IprHMMAaTh peleHNs B CTAaHIAPTHBIX U HECTAHAAPTHBIX
CUTYaIUSIX ¥ HECTH 32 HUX OTBETCTBEHHOCTD.

OK 4 OcymiecTBISITh TOUCK U UCIIOJIb30BaHUE WH(OpPMAITUH,
HeoOxoauMoi it 3(h(HEKTHBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1a4,
npo(hecCHOHATBHOTO M IMYHOCTHOTO Pa3BUTHSL.

OK 5 Hcnonp3oBath HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH
B Ipo(heCcCHOHANBHOM JIeSTEIbHOCTH.

OK 8 CaMocTOATeNbHO ONPEeNaTh 3a/1a41 MPOPECCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOpa30BaHUEM, OCOZHAHHO
TUTAHUPOBATH MOBBINICHUE KBATU(UKALINU.




3.CTPYKTYPA U COAEP KAHUE NIPO®PECCHUOHAJIBHOI'O MOAYJIA IIM.O1 3KCIUITYATALIIUA TEXHOJOTI'MYECKOTI'O

OBOPYJOBAHUSA
3.1. TemaTuyeckuii njian npogeccuonajbHoro moayJas [IM.01 JkenyaTtanus TEXHOJOTMYECKOT0 000Py/10BAHUS

O0BbeM BpeMeHH, OTBe/ICHHBII HA OCBOCHHUE

IpakTuka
MEXTHCIUTIIINHAPHOTO Kypca (KypcoB)
Bcero Oos3aTenbHas ayiuTOpHas yyeOHas CamMocTosiTe1bHaS
IIpousBoacTBeHHAas1
Koasl 4acoB HArpy3ka 00y4aloumerocs pa6orta o0yualouerocs (
npodeccuoHaIb HaumeHoBaHHUS pa3ieoB (maxc. B T.4. 1o npou.io
* B T.4., B T.4., CHEeNHUAIbHOCTH),
HBIX npogeccHoHATbHOT0 MOAYJIS yuebHast nadopaTopHbie Yueonas, qacoB
KOMIIEeTEeH I M Hazpyska u| Bceero, paﬁo'n,l u Kypcosas Bcero, KypcoBas 4yacoB
pabora pabora (ecu npeoycmompena
npakmuku)| 4acos NMpaKTHYeCKHe JacoB
SANSTHS (mpoexr), (mpoexr), paccpedomoueHuas
4aCOB ' 4acoB 4acoB NPAKMUKQ)
1 2 3 4 5 6 7 8 9 10
IIK 1.1 MJK 01.01TexHonoruueckoe
K 1.2 060pyI0BAHHE N KOMMYHHKALIHH 318 212 48 20 106
K 1.3 Pa3pen 1. 80 80 14
I'mapomexaHudIecKue MpoIecCh
Pazpnen 2.
TermoBbie MpoLIECChHI 26 26 12
Pazpnen 3.
MaccooOMeHHBIE TIPOTIECCHI 70 70 20
Pa3nen 4.
XO0JI0IUITbHBIE TTPOLIECCHI 8 8 2
Pa3nen 5. 8 8 )
MexaHn4yecKue MpOIEeCcChl
Kypcosoii npoekTt 20 20 20
CamocrosiTe1bHast padora
o0yuarouerocst 106 106
YueOHasi NPaKTHKA 72 72
IIpou3BoACTBeHHAS] MPAKTHKA,
(o mpo¢uJI0 CenMaIbHOCTH) 108 108
Beero: 498 | 212 48 20 106 72 108




3.2 Conep:xanue 00y4yeHus Mo npoheccuoHAILHOMY MOIYJTIO

HaunmeHoBaHue Coaeprxanue yueOHOTro MaTepuaJa, JabopaTopHble M NPaAKTHYEeCKHe PadoThlI, O6bem yacoB Yposenn
pa3aesioB U TeM caMoCTosITeJIbHAsI padoTa 00y4aIIMXCs, KYpPCOBOii POEKT 0CBOEHMS
1 2 3 4
MJ/IK .01.01 318
TeXHOJIOTHYeCKoe
o0opyioBaHue U
KOMMYHHUKAIIUH
Panmen 1 80/66/14
I'mapomexannyeckue
IIPOIIECCHI
Conepxanue 24
1. OcHOBHBIE OTpeIeICHHs M (U3HYECKUE CBOMCTBA YKUIKOCTEH. 2
2. | Juddepennmansabie ypaBHeHUs paBHOBecUs Ditnepa. OCHOBHOE ypaBHEHHE 2
THJIPOCTATHKHU.
3. | OcHOBHBIC XapaKTEPUCTHKU JBIKEHUS )KHUJIKOCTEH. Y paBHEHNE HEPa3PBIBHOCTH IMMOTOKA. 2
4. | Inddepennuansuble ypaBHSHH IBIKCHUS Diepa u quddepeHiuanbabpie ypaBHEHUS 2
nerkennsa Hasne-CTokca
Tema 1.1. 5 VYpaBHenue bepnymn. [Ipaktnueckue npuiiokeHus: ypaBHeHNs! bepHymn 2 2
OCHOBBI  THIPABIHKH. [~ P PHYJT. P P AP PHYIIH.
Obue BOTIPOCH! 6. | OcHOBBI TEOpUHU MOAOOHS U aHaIM3a pazMepHocTel. [[puHIMTIBI MOETUPOBAHHUS. 2
IpERTATHEOH IM'uapoamHamMuyeckoe mompooue. _
- s 7. | 'unpaBnuyeckre COMpOTUBIEHUS B TpyOOonpoBoaax. TeueHrne HbIOTOHOBCKUX JKUKOCTEH. 2
CIMITICCKOR Pacyer nuamerpa TpyOb0OIIpoOBOAOB.
anmapatype 8. | IBmKeHHe KUAKOCTU Yepe3 HEeMOIBUKHBIE U IOPUCTHIE CIIOH. ['uapoInHaMuKa KUIISIIIIUX 2
3EpHUCTBIX CIIOCB.
9. | 'mpponunamuka AByxX(}a3HbIX MOTOKOB. CTPYKTypa MOTOKOB M PACTIPEIEIICHIE BPEMEHHU 2
npeObIBaHUS JKUJIKOCTH B ariaparax.
10. | Usyuenune HpU3NYECKUX CBOMCTB KHUIKOCTH, THIPOCTATUUECKOTO JTABJICHUS 2
11. | VI3yueHue cTpyKTypbl IOTOKOB XKHUAKOCTU 2
12. | Onpenenenrie moTeps HAMOPa U THAPABINUECKOTO COMPOTHUBIICHHS B TPYOOTIPOBOAAX U 2

TEXHOJIOTHYECKOM 000pyAOBaHUH




IIpa

KTHYCCKHE 3aHATHUSA

1.

IIpakTuyeckas padora Ne 1. Pacuet cocraBa ¢a3

2.

IIpakTuyeckasi padora Ne 2. PacueT MoJIeKyIsipHOI MaccChl

NN~

Tema 1.2.
[Tepemenienue
JKUJKOCTEH (HACOCHI).
[Tepemenienue u
CIKaTHE rasoB
(komMmpeccopHbIe
MAIIIUHBI)

oJlepKaHue

OcHoBHbIE napaMeTpbl HacocoB. Hamop Hacoca. BeicoTa BcackiBaHus.

I{enTpob6esxHbIe ¥ MOPUIHEBBIE HACOCHI.

Hacocnr PA3JIMIHBIX THUIIOB. CpaBHeHI/Ie u o0acTu MMPUMCHCHU S HACOCOB PA3JIMYHBIX TUIIOB.

TepMOI[I/IHaMI/ILIeCKI/Ie OCHOBBEI ITPOLECCOB CKAaTHA Ia30B.

[TopurHeBbie U pOTAIIMIOHHBIE KOMIIPECCOPBI.

IlentpoOesxHbie MamuHbl. OceBble BEHTHIISTOPBI 1 KOMIIPECCOPHI.

BunTtoBbie kommpeccopsl. BakyyM —HacoCHI.

QINIO O BA WO

CpaBHeHue 1 007aCTH IPUMEHEHUS] KOMITPECCOPHBIX MAIIMH PA3JMYHbIX TUIIOB.

=
=
o

KTHYCCKHE 3aHATHUSA

=

IIpakTuyeckas padora Ne 3. OnpeencHue mapaMeTpoB KOMIIpeccopa

N

IIpakTnyeckas padora Ne 4. Bei6op 1eHTpoOEKHBIX HACOCOB U OIPEe/ICHUE PeKUMa UX
paboThI

NINIO|NIN(NINNINNIN|G

3.

IIpakTunueckas padora Ne 5. Onpenencenre quamerpa TpyoonpoBoaa, IOTpeOHOro Hacoca

N

Tema 1.3.
Pa3nenenune
HEOJHOPOIHBIX
CHCTEM.

Conep:kanue

N
o))

1.

HeonHopoaHble CUCTEMBI U METO/IBI UX pa3zieneHus. MarepuaibHblil OanaHc mporecca
pa3JeNeHus.

N

OtcrauBanue. CkopocTh orcTanBanus. Koarymsinust yactui 1ucnepcHon (assl.

OunbpTpoBanne. YpaBHeHne GprbTpoBanus. OUIbTPOBaHUE MEPETOPOIKH.

PacueT GpuiabTpoB.

Lentpudyruposanue. llentpobexnas cuiia u GpakTop pas3ieneHusl.

[Tporiecchl B OTCTOMHBIX M QUIBTPYIOMUX EHTPUYTAX.

Pacuet nentpudyr.

PazzxeneHHe ra30BbIX CHCTEM. FpaBI/ITaHI/IOHHaﬂ OYHCTKA Ia3osB.

© RN O~ W N

OuncTKa ra3oB 1o AeWCTBUEM HHEPLUOHHBIX M HEHTPOOSKHBIX cril. OYMCTKA Ta30B
(bUITBTPOBAHUEM.

NINININININININ

Moxkpast ¥ SIEeKTpUYeCcKasi OUUCTKA I'a30B.

N

Koarynsauus u ykpynHeHue 4acTHull, OTAEIsEMbIX MPU Tra300uucTke. CpaBHUTEIbHBIC
XapaKTePUCTUKHU U BHIOOP Ta300UHMCTUTENBHON anmapaTyphbl




12. | Pacuer ckopoctu ocaxaeHusi. OnpeneneHrue pa3MepoB OTCTOWHUKA 2
13. | UccrnepoBanue mporeccoB GHIbTPALUN 2
IlpakTHYeckue 3aHATHS 4
1. | Ipakruyeckas padora Ne 6. PacueT cyxux HEeHTPOOESKHBIX IIUKIOHOB 2
2 IIpakTuyeckasi padora Ne 7. OnpeneneHre MpoON3BOIUTEILHOCTH IEHTPUDYTH 2
Pasznen 2. 26/14/12
TerioBbie MPOIECCHI
Conepxanue 4
1. | Tennossie 6anancel. OCHOBHOE ypaBHEHHUE TETUIONIEPEAAYH. 2
Tema 2.10cHOBEI 2. | Tennosoe usnyuenue. Ilepenaua Temnna KOHBEKLHEI. 2 2
Temnonepeaain s TpakTHYecKHe 3aHATHS 10
XHUMHHCCKON 1. | pakruuyeckas padora Ne 8. PacueT TomimBa B IpoLecce ropeHus 2
amnmaparype
2. | lIpakTnyeckas padora Ne 9. TexHONIOTHUECKH pacueT KOKyX0TpyOouaToro 8
TEII000MEHHOTO arnmapara ¢ IIaBaroniei roJI0BKOM
Conepxanue 10
1. | HarpeBanue BoasHbIM napoM. HarpeBanue ropsueit Bo1oil. 2
2. | HarpeBanue TOIMOYHBIMU Ta3aMH. 2
Tema 2.2.
3. | TpyOuaTsie 1 3MEEBUKOBBIC TETNIOOOMEHHUKH. 2
Harpeanue, 2
4. | IInacTuHYATHIC TEIIIOOOMEHHUKH. 2
OXJaXJEHUE U
KOHICHCALIS 5. | Pacyer tenooOMeHHbIX annapaToB. PacueT KoHIeHCATOPOB MapoB. 2
' IpakTHYeCKHE 3aHATHS 2
1 IIpakTuyeckasi padora Ne 10. Pacuer mo mogbopy cTaHAapTU3UPOBAHHOTO armapara 2
BO3IYIITHOTO OXJIAXKJICHUS
Pasnen 3. 70/50/14/6
MaccoobmeHHbIe
MIPOLIECCHI
Conepxanue 4
1. | PaBuoBecue npu macconepenaue. CKOpoCTh Macconepeaayu. 2
Tema 3.10OcHOBBI 2
2. | Pacyetr 0CHOBHBIX pa3MepOB MacCOOOMEHHBIX almapaToB. 2
Maccorepeaayu
IIpakTHyeckue 3aHATHSA 2
1. \ IIpakTuyeckasi padora Ne 11. OnpeneneHrue OTHOCUTEIBHBIX MAaCCOBBIX KOHIIEHTPAITHIT 2
Tema 3.2. Conep:xxanue 6

10




AGcopOrus 1. | PaBHoBecue npu abcopOumu. MaTepuaibHBIN U TETIJIOBOM OajaHCHI IMpoIiecca. 2
2. | Pacuer abcopOepoB. 2
3. | Jdecopbums. Cxembl a0COPOIMOHHBIX YCTaHOBOK. 2 2
IIpakTHyeckue 3aHATHA 8
1. | lIpakTuyeckasi padora Ne 12. TexHonorudeckuid pacuer mporecca abcopOIu OCyIIKn 2
rasa
2. | IlpakTnueckas pa6ora Ne 13. Onpenenenne ko3pUIMEHTa MAaCCOOTAauN B HACAIOYHOM 2
abcopOepe
3 IIpakTnyeckas padora Ne 14. Pacuer Hacago4yHoro necopbepa 4
Conep:kanue 4 2
Tema 3.3 1. | Xapakrepuctuka AByX(}a3HbIX CHCTEM JKUAKOCTh — Iap. 2
ITeperonka xunkocredt | 2. | Pekruduxanus. 2
IIpakTHYecKHe 3aHATHSA 4
1. | IpakTuueckasi padora Ne 15. Pacuer pekTrhUKaIIMOHHONW KOJTOHHBI 2
2. | IlpakTnuyeckas padora Ne 16. Pacuet Temneparypbl KUTICHHUS. 2
Conepxanue 10
1. | PaBHOBecHe B CUCTEMAaX KUAKOCTb — KUIKOCTh. 2
Tema 3.4 2. | Pacder 5KCTpaKIMOHHBIX aIlapaToOB B CUCTEME KHUIKOCTD - )KUJIKOCTh 2
OKcTpaKius 3. | PaBHOBecHe 1 CKOPOCTH MPOIIECCOB 3KCTPAKLIUHU U PACTBOPEHHS B CUCTEMaX TBEPIOE TEJIO - 2 2
KHUJIKOCTh
4. | Pacuer SKCTpaKIIMOHHBIX aNIapaToB B CHCTEMAX TBEPJOE TEJIO - JKUJIKOCTh 2
5. | [loctpoenue TpeyronpHOU Auarpammbl. OnpeaeneHrne HeoOXOAMMOTr0 KOTHYECTBA 2
pacTBOPUTEIIS
JlabopaTopHble 3aHATHS 2
1. \ JlabopaTopHas padora Nel. MccrnenoBanue mpoiiecca SKCTPaKIuu 2
Conepxanue 10
1. | PaBuoBecue mipu ancopOimu. CKOpOCTh aacopOIuu. 2 2
2. | JlecopOums. 2
3. | YcTpolicTBO 1 pacueT ancopOepoB. 2
Tema 3.5 4. | Pacuer xod(durnmenTa 3amTHOTO CIOs 2
AncopOuus 5. OmnpezenieHne BpeMEHH a1cOpPOIIu
JlabopaTopHble 3aHATHS 2

11




1. | JIaGopaTopuas paGora Ne2. VccrenoBanue sBICHHS aicopOIMI 2
Conepxanue 10
1. | Onpenenenrie pacxo0B BO3/IyXa U TEIJIA HA CYIIKY. 2 2
Tema 3.6 2. | YcTpoiCTBO M TUIBI CYIIUJIOK. 2
Cymka 3. OmnpesenieHne SHTAIBITNN U BIAroCoAepyKaHus raza 2
4. | Pacuer mapnuajbHOrO AaBJI€HUS] KOMIOHEHTOB I'a30BOM CMECH 2
5. | CKOpOCTh CYIIKH. 2
JlaGopaTopHble 3aHITHS 2
1. JlabopaTopnas pa6ora Ne3. VccrnenoBanne KUHETHKH MPoOLIecca CYIIKU 2
OyTaJIMCeHCTUPOIBLHOTO KaydyKa
ConepxaHue 6
1. | PaBHOBecHe NP KPUCTAIUIA3AINH. 2
Tema 3.7 2. | CKopoCTh KpUCTAIIU3AIUH. 2 2
Kpucramimsanus 3. | BiusiHue ycrnoBHii KpUCTAIM3AIMU Ha CBOMCTBA KpUCTAIUIOB. CIIOCOOBI KPHCTAITU3AIHH. 2
Paznen 4. 8/6/2
XO0NIoauJILHEBIE
MPOLIECCHI
Conep:xanue 6
1. | TepmonuHamMuyecKkre OCHOBBI MOMyUEHUS X010a. MeTOo/bl MOTY4YEeHUS HU3KUX 2
TEMIEPATYP.
Tema 4.1 2. | KommpeccrnoHHbIC TapOBbIe U aACOPOIIMOHHBIC XOJIOAMIBHBIC MAITUHBI. 2 2
HckyccrBeHHOC 3. | Hukisl ¢ gpoccenupoBanueM rasza. L{ukiibl, OCHOBaHHbIE Ha COUYETAaHUH JIPOCCEITUPOBAHUS U 2
OXJTAXJICHNEC paclMpeHus ra3a B ACTaHJiepe.
IlpakTHyeckue 3aHATHS 2
1. | IlpakTuyeckas padora Ne 17. MccnenoBanue npoiecca HCKYCCTBEHHOTO OXJIAXKIEHUS 2
Paznen 5. 8/8/-
Mexanunueckue
MIPOLIECCHI
Conep:xanue 8
Tema 5.1 1. | ®usuko —MexaHWYecKue OCHOBBI M3MenbUYeHus. Pacxon sHepruu. 2
N3MmenpueHne TBEpAbIX 2
MCTAIIOR 2. | Kpynnoe npobnenue. 2
3. | Cpennee u Menkoe qpoOieHuE . 2

12




| 4. | Toukoe u3menbuenne. 2
CamocrosiTesibHas paboTa npu u3ydenun pasaenaa IIM 1. 106
dusnueckue CBOUCTBA KUIKOCTEN
[TpakTuveckue MPUIOKESHHUSI OCHOBHOTO YPaBHEHUS THIPOCTATUKU. J[BIDKEHUE TEI B )KUIKOCTSIX. Knaccudukanus
HACOCOB 0 Ha3HAYEHUIO U MO POy NepekaurnBaeMoit xuakocT. Knaccudukanys koMpeccopos
CrienivaabHBIE THITHI TIOPITHEBBIX U IIEHTPOOEIKHBIX HACOCOB
OO6mwme cBeeHust 00 OTCTOWHHUKAX. Y CTPOMCTBO (PHIIBTPOB. Y CTPOHUCTBO IEHTPUDYT
Y CTpoUCTBO ra3004UCTUTEIIBHON alllapaTypsl
OO6mme cBeeHNs O TeIIoNnepeiade B XMMUIECKOM anmaparype
B3aumHoe uznyueHue 1ByX TBepAbIX Tel. ONBITHBIE TaHHBIC [0 TEIUIOOTAAYE.
HarpeBanue BbicOKOTEMIIEpAaTypHBIMH TEIJIOHOCUTENSIMU. HarpeBaHue 3JeKTpUUECKUM TOKOM.
Konnencaropsl cMeneHus.
JIBrOKyIIas cuiia mpoIeccoB Maccorepeaaun. Maccomnepenaua ¢ TBepaou (azoii.
CkopocTb mporiecca abcopouuu. Y cTpoilcTBO a0COPOLIMOHHBIX aIIapaToB.
[Ipocras neperonka. CnenuanbHble BUALI IEPETOHKU. METOIbI SKCTPAKIUH.
Y CTpolCTBO 3KCTPAKIMOHHBIX alllapaToOB B CUCTEME KUJIKOCTh — KUIAKOCTh. Y CTPOMCTBO IKCTPAKIMOHHBIX AIllIapaToOB B
CHCTEME TBEPI0€ TENO — )KUJIKOCTh
OOume cBepenus 00 agcopOuuu. XapakTepUCTUKU aIcCOPOCHTOB U MX BUAbI. IOHOOOMEHHBIE ITPOIECCHI
O6uue cBeneHus o cymike. Bapuantel npouecca cyniku. CrienuanbHble BUABI CYIIKU U THITBI CYITHIIOK
OOmu1re cBeieHUs 0 KPUCTAILTU3AIMH. Y CTPOHCTBO KPUCTAILIIM3AaTOPOB
O61ue cBeneHns 00 HCKYCCTBEHHOM OXJIaxk1eHUH. [[apoBosiHbIE 3KEKTOPHBIE XOJIOAMIIbHbIE MaIIUHbL. MeTo b1
paznenenus ra3oB. Konycusie npobuinku. Konbuiebie MenpHUIBI. KoHycHBIE TpoOmiku. KoblieBbie METhbHUIIBI
KypcoBoii npoekT: «TexHojornyecknii pacyer Tpyo4yaToii ne4yn» no BApUaAHTaAM 20 1-3
Y4yeOHasi npaKkTHKA 72
Bunawi pator:
1 KouTponb 3¢ dekTHBHOCTH pabOThl  000pYAOBaHUS
1.2 O6ecnieuenre 6e30MacHOM YKCILTyaTallii 000PYAOBaHUS MTPU BBEICHUH TEXHOJIOTMYECKOTO Tpoliecca
1.3TloaroroBka 000pya0BaHUS K IMPOBEICHUIO PEMOHTHBIX Pa0OT pa3IMYHOrO XapakTepa
1.4 Pemiennie pacyeTHBIX 3a/1a4 C UCIOJb30BaHUEM HWH(DOPMAITMOHHBIX TEXHOJIOTHUMA
IIpousBoacTBeHHAN MPAKTHKA 108

Bunawbi pador

1.1.TToxroroBka K paboTe TEXHOIOTUIECKOTO 000PYIOBAHMS U KOMMYHHKAITUI
1.2 DkcmmyaTarust TEXHOJIOTUYECKOTO 000pYI0BaHUS U KOMMYHHUKAIIHI

1.3 O06ecneuenust Gecriepe0oiiHOI paboTh 000PYIOBaHMUS;
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1.4 BeisiBiieHUS! ¥ yCTPAaHEHUS OTKJIOHEHUH OT PEXXKUMOB B paboTe 000py10BaHUS

JK3aMeH (KBAJI(PUKAIHOHHBII)

Bcero: 498

Jna xapakmepucmuku ypoeHs 0C80eHUs Y4eOH020 MaAMepUaia UCNONb3VIOMCs Cledyiowue 0003HAYEHUSL.
1. —o3naxomumenvhoiil (y3nasanue panee u3y4eHHbIX 00bEKMO8, CEOUCMS);

2. —penpodykmueHwiil (6bINOIHEHUE 0esIMENbHOCIU NO 00PA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCHEOM)
3. —npooykmuenwill (n1anuposanue u camocmosmenbHoe 8blNOIHEHUe OesMeNlbHOCMU, peuenue NPoOIeMHbIX 3a0ay

OcBoeHne JUCHHUITIIMHBI MOXXET OBITH PEAIN30BaAHO C MPUMEHCHUCM JJICKTPOHHOI'O 06y‘IeHI/I$I, JUCTAaHIIMOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHit

B coorBeTcTBUH C Ilomokenmem o MNPUMCHCHUHN BJICKTPOHHOTI'O 06yquH5{, JUCTAHIITMOHHBIX OGp&SOB&TCHBHBIX TEeXHOJIOTUH npu pceajiusanunu
00pa3oBaTeNbHBIX MPOTPaMMaM CPEIHETO MPOPECCHOHATBHOTO 00pa30BaHus, YTBEPKISHHOTO npeacenareneM yaeHoro copera ®I'bOY BO «YTTVY».
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4. YCJIOBUS PEAJIM3AIINU PABOYEN ITPOT'PAMMBI TIPO®ECCHOHAJBHOTO
MOAYJIA IM.013KCIINIYATAIUA TEXHOJIOI'MYECKOI'O OBOPY/J1IOBAHU S1»

4.1. TpeOGoBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanus paboyeil mporpaMMbl MOyJIsl TpeOyeT HanMuusl kKabuHeTa 000pyJOBaHUS
HedTerazonepepadbaTHIBAIOIIETO MPOU3BOICTRA,; JTA0OPATOPHS TEXHUIECKOTO aHAIHN3a U
KOHTPOJISI IPOU3BOJICTBA.

OcHamleHHOCTh KabuHeTa 000pyAoBaHUsS HedTerazonepepadaThIBAIOIIETO MPOU3BOJICTBA!
MOCaJI0YHBIC MecTa I 00ydJaronuxcs, pabouee MECTO IpernojaBaresis, HOyTOyKH, MMPOEKTOD,
MHTEPaKTHBHAA JOCKa, Y4eOHO - METOAMUYECKAs JOKyMEHTAIIUS.

OcHaleHHOCTh J1a0OpaTOpusi TEXHUYECKOTO aHaiu3a W KOHTPOJS IPOU3BOJCTBA!
[Mocamounble Mecta Uit oOywaromuxcs, pabouee MeECTO MpernojaBaTelns, MPOEKTOp,
WHTEpPaKTUBHAs JIOCKA, HOYTOYKH, JabOpaTOpHBIE CTEHIBI I TPaKTHUYECKUX padoT,
CIPaBOYHBIC CTEHBI, YI€OHO - METOAMYECKAs JOKYMEHTALUs

4.2 . NUudopmanuonHoe odecriedeHne o0ydeHust
Ilepeyens pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOM
JIUTEPaTypbl

OcHOBHBIE HCTOYHUKH

. Ps6og, B. JI. Xumus HedTu u rasa . yueonoe mocobue / B.JI. Ps60oB. — 3¢ usm., ucop. u
nom. —Mocksa : UTHOPA-M, 2021. — 31k. — (Beicuiee obpazoBanue: bakanaspuat). — ISBN
978-5-16-015106-9. — Tekcr : AJICKTPOHHBIMN. - Pexum JOCTYTIA!
https://znanium.com/read?id=378333

. Ps6os, B. JI. Xumust HeptH 1 raza : yueb. mocooue / B.JI. Psi0oB. — 2<€ u3 1., HCIIP. U JOII.
— Mockea : Ul «POPYM» : MH®PA-M, 2019. — 335c. — (Beicmice oOpa3oBaHHeE:
bakanaBpuar). — ISBN 978-5-8199-0847-1. —Tekct : »dJIEKTpOHHBIH. — Pexum

noctyma: https://znanium.com/read?id=327748

JlonoJHUTEIbHbIE HCTOYHUKH

. Bepxxuunnckas, C. B. Xumus u texHonorus Hedtu u raza . yueObnoe mocodue / C.B.
Bepxwuunnckas, H.I'. lurypos, C.A. CununiuH. — 3¢ u3f., ucnp. u jgom. — Mocksa : DOPYM :
NH®PA-M, 2022. — 416. — (Cpennee npodeccronanbHoe obpazoBanue). — ISBN 978-5-
00091-512-7. Jekcr : anmexkTpoHHBIN. — Pesxxum nocryna: https://znanium.com/read?id=391651
. ®ponos, B. ®@. Jlekuu mo kypcy «lIporecchl u anmapaTbl XUMHUYECKON TEXHOJIOTHH» /
B. ®. ®ponoB. — 4¢ m3a. — Cankr-IlerepOypr : XUMU3 AT, 2020. — 608 c. — ISBN 078-5-
93808-348-7. -Tekcr : snexrpounsiii // Iludposoit obpasoBarenbublii pecype IPR SMART
[caiiT]. - Pexum JIOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?pubbcdd=books/97816

4.3.00mue Tpe0oBaHUs K OPraHU3alMu 00pa30BaTeIbHOI0 Mpomuecca

[IpakTuka peanuszyercs B (opme MNPaKTUYECKOW MOATOTOBKM IPH  OCBOCHHUH
O6paBOBaTGHBHOI>'I nporpaMMbl B YCJIOBHAX BBIITOJIHCHHA 06y‘-IaIOH_II/IMI/IC$I OIIPCACIICHHBIX BUJ0B
pabot, CcBs3aHHBIX C Oyaymed NpodecCHOHATBHON NESATEIbHOCTRIO M HANpaBJICHHBIX Ha
(dopmMHpoBaHUe, 3aKpEIUICHUE, PA3BUTHE MPAKTHUECKUX HABBIKOB M KOMIIETEHIIMH IO TPOQHIIO
COOTBETCTBYIOIICH 00pa30BaTeIbHON TPOTrPAMMBI.
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Peanuzanus mpaktuku B (opMe NPaKTUYECKOH MOATOTOBKHM MOXKET OCYIIECTBISATHCS
HETPEPHIBHO, JTNOO ITyTeM YepeIoOBaHMs ¢ peann3anueil HHbIx KoMroHneHToB OIl B cooTBeTCTBHA
C KaJIHIapHBIM Y4E€OHBIM rpauKOM U yU€OHBIM IIJIAHOM.

[IpakTryeckast MOArOTOBKA MOKET OBITH OPTaHU30BaHA.

a) HEMOCPEICTBEHHO B YHUBEPCHTETE, B TOM YHUCIIE B CTPYKTYPHOM IOJPa3ACICHUN
YHUBEPCHUTETa, TpEJIHA3HAYCHHOM JIIi  TPOBENCHUS  MPAKTUYECKOH  IMOATOTOBKH |
00eCTeynBaroIeM OCYIIECTBIEHHE 00pa30BaTEIbHON JESATEILHOCTH C YY€TOM YPOBHS, BUJAA U
HarpaBieHHOCTH peanuszyeMbix OIl, popMbr oOydeHus 1 pekrMa MpeObIBaHUS 00yJarOITHUXCS,

0) B opraHusaluu, OCYIIECTBISIOMICH AEATEIBHOCTh MO MPO(UII0 COOTBETCTBYIOILIEH
OIl (manmee - mpoduiabHAs OpraHU3alMs), B TOM YHCIE B CTPYKTYPHOM MOJpa3iciCHUH
npoMILHONW OpraHu3aliy, MPEIHA3HAYEHHOM IS IPOBEACHUS MPAKTUUYECKOM MOArOTOBKH, Ha
OCHOBAHHU JIOTOBOPA, 3aKIIF0YAEMOTO MEXKy YHHBEPCUTETOM U MPO(PHILHON OpraHu3aIHen.

[IpakTHyeckast MOATOTOBKA O0YYAIOIIUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIMIOB OPraHU3YeTCS C YYETOM OCOOCHHOCTEH UuX TCHXO(U3NIECKOTO pPa3BUTHS,
UH/IMBUYAJIbHBIX BO3MOKHOCTEH M COCTOSTHHSI 310POBbS.

4.4 Kanposoe obecnieueHue 00pa3oBaTeIbHOr0 Mpouecca

Peanmzarnus [MIICC3 momkHa obecriedynBaThCS MEAArOTHYSCKUMHU KaJpamu, UMEIOIIMMU
BBICIIIEE O0pa3oBaHUE, COOTBETCTBYIOIEE MPODUIIO MPEnoJaBaeMON JUCIUILTHHBL (MOIYIIS).
OnBIT EATENHPHOCTH B OPTraHU3ALMSAX COOTBETCTBYIOMIEH MpodeccHnoHABHON chephl SBISETCS
o0s3aTeNnbHBIM ~ JUIS ~ TpernojaBaTeNiel, OTBEYAIOIIMX 32  OCBOGHHME  OOydaromuMmcs
npodeccHoHaNFHOTO  y4eOHOro 1ukia. llpermomaBareny  MOMy4YalOT — JOMOJHHUTEIHHOE
npodecCHoHAIbHOE 00pa30oBaHUE O MPOrpaMMaM TMOBBIIMICHUs KBaATU(HUKAIIUKA, B TOM YUCTIE B
dopme cTaKUPOBKU B IPOPHUIBHBIX OpraHu3anusix He pexe 1 pasza B 3rona.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA
MPOPECCHUOHAJIBHOI'O MOAYJIA IIM.O13KCIIVTYATALUSA
TEXHOJIOI'MYECKOI'O OBOPYIOBAHUSA»

®opMBI U1 METO/BI KOHTPOJISL M OLEHKU PE3yIbTaTOB O0yUEHUs MO3BOJISAIOT MPOBEPATH Y

0o0y4aromuxcst HE TOJBKO C(HOPMUPOBAHHOCTh NPOPECCHOHATIBHBIX KOMIIETEHIMH, HO U

Pa3sBUTUC O6IJ_II/IX KOMHGTGHHHﬁ, O6CCH€‘II/IBaIOH_II/IX HUX YMCHHC.

Pe3yabTaThl
(ocBOeHHBIE OcHOBHbBIE MOKA3ATEJN OI[EHKHU DopMBbI U METOABI
npogeccuoHaIbHbIE pe3yJbTara KOHTPOJISI ¥ OLIEeHKH
KOMIIETEHIHH)
IIK 1.1 KonTpoaupoBarb - YMEHHE KOHTPOJUPOBATh | DKCIEpTHAsS OIICHKA
3¢ HEeKTUBHOCTH pabOTHI 3P PEKTUBHOCTD paboThI | MPAKTUYECKUX 3aHITUH,
o0opyIoBaHUS. 00opyIoBaHUs abopaTOpHBIX  padoT,
YCTHBIX OIIPOCOB,
TECTUPOBAHUS.
DK3aMeH
(kBaMUKAIHOHHBIN)
K 1.2 ObecneunBaTs | - yMeHUe obecreunTh | DKCTepTHAS OIICHKA
0e30macHyl0  3KCIUTyaTaluio | 6e30MmacHyIo AKCIUTYaTaIUIO | MPAKTUYECKUX 3aHATHH,
o0opyIoBaHUS 1 | 000py/IOBaHHS M KOMMYHHKAIIUN | JITAOOpAaTOPHBIX PaboT.
KOMMYHHKAIIUI TIpU BEACHHWH | P BEIEHUU TexHomorudeckoro | JuddepeHnmpoBanHbIi
TEXHOJIOTMYECKOI0 Mpoliecca | mporecca 3ayeT no MJIK
DK3aMeH
(kBamUUKAIOHHBIN)
IIK 1.3 IMoxrorasnuBarh - YMEHHE TOTOBUTH | DKCHIEpPTHAs OIlCHKA
o0opy/noBaHuE K TPOBEJCHUIO | 000pYyAOBaHWE K IPOBEJIEHUIO | MPAKTUYECKUX 3aHATHI,
PEMOHTHBIX PadOT PAa3IMYHOTO | PEMOHTHBIX padOT pa3IMyYHOro | JJabOpPaTOpHBIX padoT,
Xapakrepa. XapakTepa, YCTHBIX OTIPOCOB,
- yMeHue 00ecnevnTh | TECTUPOBAHUS.
OecniepeOoiHyI0 pabory | duddepennupoBannplii
00opymoBaHUS. 3aueT mo MJIK
DK3aMeH
(kBasTMUKAIIMOHHBIN)
Pe3yabTarsl OcHOBHBIE IOKA3aTeJIN OLEHKH
(ocBOeHHBIE 00IITE pe3yJibTaTa PopMEL H METOIEI
KOHTPOJISI ¥ OLIEHKH
KOMIIETEHIHH)
OK 2. OpraHuzoBwiBaTh | - yMeHHE (popMynmupoBath 1eib U | OlEHKa  YCTHBIX U
COOCTBEHHYIO  JI€SITENIbHOCTb, | 3aJ1a4n MPEJICTOSIIIEH | MUCEMEHHBIX OIPOCOB,;
BBIOMpATh TUIIOBBIE METObI U | IEATENbHOCTH, OLICHKa  BBIMIOJIHEHUS
CIIOCOOBI BBITIOJTHEHUS | - YMEHHE MPEICTaBUTh KOHEUHBIN | 3aJaHMid TUTST
npodeccroHalIbHbBIX 3ajad, | pe3yJbTaT  JACATEIbHOCTH B | CAMOCTOSTEIbHOU
OLIEHUBATh UX YPPEKTUBHOCTH | MOJHOM 00BEME,; paboThI; 1abOpaTOPHBIX
1 Ka4ecTBO - yMeHHe IUTAHUPOBATh | paboT.
NPECTOSILYIO IESTETbHOCTD, DKk3ameH
- yMEHHE BBIOMPATh TUTIOBHIE (kBaTMUKAIOHHBIIA)

METO/BI U CIOCOOBI BBITIOJHEHUS
IUIaHA,
- YMEHHUE MPOBOJIUTH pedreKCHio
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(ouleHMBAaTP W AHAIM3UPOBAThH
IpOIIeCC U Pe3yJIbTar)

OK 3.IIpuHuMaTh penieHuss B | - YMEHHE ONPeAeaTh npoodseMy B | OlleHKa  YCTHBIX U
CTaHJIAPTHBIX U npohecCHoHANBHO MUCbMEHHBIX OIPOCOB,;
HECTaH/APTHBIX CUTyallUsIX U | OPUEHTHPOBAHHBIX CUTYaLIUSAX; OLICHKa  BBIMIOJIHEHUS
HECTH 3a HHUX - YMEHHUE TpeIaraTh CliocoObl U | MPaKTHYECKUX padoT
OTBETCTBEHHOCTb. BapHAaHTHI PEIICHUSI TPOOIIEMBI, DKk3amMeH

OLIEHUBAThH OKUIAEMBIA (kBasTMUKAIIIOHHBIN)

pe3ynbrar;

- YMEHHE TUTAHUPOBATH

NoBeJicHHe B TPo(decCHOHATEHO

OPUEHTUPOBAHHBIX MPOOIIEMHBIX

CUTYallUsX, BHOCUTh KOPPEKTHUBHI,
OK 4. OcymiecTBiIsITh IOUCK U | - YMEHHE CAMOCTOSITEIHHO OueHka  yYCTHBIX U
UCTOJIb30BaHue HHOpMaIK, | paboTaTh ¢ HHPOPMAITUEH: IIMCBMEHHBIX OIPOCOB;
HeoOXoauMoi 11t 3h(PEeKTUB- | MOHUMAThH 3aMBICEIT TEKCTA; OLIEHKA  BBIIIOJIHEHUS
HOTO BBITIOJIHCHUS - YMEHHE MOJTh30BATHCS MPAKTUIECKUX PadoT
npodeCCHOHANTBHBIX 33]1a4, CJIOBapsIMH, CIIPABOYHOMN DK3aMeH
poeCcCHOHATBLHOTO U | INTepaTypou; (kBanHMUKAIOHHBII)
JUYHOCTHOTO Pa3BUTHS. - YMEHHE OTAETATH TJIaBHYIO

MH(GOPMALIUIO OT BTOPOCTETIEHHOM,

- YMEHHE NMHUCaTh aHHOTAIUIO U T.JI.
OK 5. Ucnonp3oBath - ymenue wucnois3oBath WT | Omienka  yCTHBIX  H
nH(OPMALIMOHHO- TEXHOJIOTHH B | MIUCBMEHHBIX OIPOCOB,;
KOMMYHHKAI[MOHHBIE npodeccuoHanbHOM OLICHKa  BBIMIOJIHEHUS
TEXHOJIOTUHU JESITEIIbHOCTH MPAKTUIECKUX PadoT
B npodeCcCuOHATBHOM DK3aMeH
JESITEILHOCTH. (kBasTMUKAIIMOHHBIN)
OK 8. CamocTtosTensHO - YMEHUE IPaMOTHO CTaBUTh U OueHka  YCTHBIX U
OTIpEICTISATH 337291 3a/1aBaTh BOMPOCHI; MUCEMEHHBIX OIPOCOB;
npodeccuoHanbHOTO U - CIOCOOHOCTh KOOPJMHUPOBATh | OLIEHKA  BBIMIOJIHEHUS

JIMYHOCTHOI'O pa3BI/ITI/I5I,
3aHUMATECS
caMoo0pa3zoBaHUEM,
OCO3HAHHO IJIAHKPOBAThH
ITIOBBIIIICHHUC KBaHH(bHKaHHH.

CBOU JCUCTBUSA C APYTUMU
YYaCTHHUKAMHU OOIIICHHS,

- CIIOCOOHOCTH KOHTPOJIMPOBATH
CBO€ ITOBECHHE, CBOH SMOILIMH,
HAaCTPOCHHUE;

- yYMEHHE BO3JCICTBOBaThH Ha

napTHepa OOIEHHS U JIp.

MPAaKTUYECKUX paboT
OKk3amMeH
(kBasTUUKAITIOHHBIH)
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