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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 Henn MnpernogaBaHus AUCHHUIIIIMHBI COCTOUT B IIOATOTOBKE 6a1<anaBpOB OBJIAICBIINX TECOPCTUIUCCKUMU OCHOBAMHU
TEXHOJOI'MYCCKUX MPOLECCOB, OCBOMBIINX 3aKOHOMEPHOCTU NNEPEHOCA KOJINYCCTBA ABUKEHU S, SHEPIrUU U MACChI, U
KHMHETHYCCKUC 3aKOHOMEPHOCTHU IIEPEHOCA CY6CT3.HHI/II/I B O,Z[HO(I)&BHLIX u MHOFO(I)EISHLIX CUCTEMaAX.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBanus K npeaBapuTeIbHON NOAT0TOBKE 00y4aI0IIerocs:

2.1.1 | dAnst ocBOCHUS MUCIMILIMHEI " SIBIIeHHE IepeHoca UMITyIbca M SJHEPTUH B XUMHUYECKOH TEXHOIOTHU" 00yJaroumecs
JIOJDKHBI 00J1aJaTh 3HAHUSMH, YMEHUSIMH Y HABBIKAMHU, HOJIyYCHHBIMU IIPU U3YYECHUH JUCIHMILIHH!

2.1.2 | MammunHas rpaduka

2.1.3 | MaremaTH4ueckoe MOAEINPOBAHUE XUMHUKO-TEXHOIOTHUECKHUX MPOLIECCOB

2.1.4 | Texanueckas mexanuka (Teopust MexaHN3MOB M MAIIIHH)

2.1.5 | TexHuueckast TepMOAMHAMUKA

2.1.6 | CucteMbl aBTOMaTU3UPOBAHHOI'O IPOEKTUPOBAHUS

2.1.7

2.1.8 | MarepuanoBeneHue

2.1.9 | OcHOBBI 3HEPTO- U pecypcocOeperaronux TEXHOIOTHH

2.2 | AucuMnJMHbI M NPAKTHKH, JAJ5 KOTOPBIX OCBOEHHE JAHHOH TUCHUILUINHBI (MOY/Is1) HEO0X0AUMO KaK
npeauIecTByOLIee:

2.2.1 [ OcBoenne qucruIuInHE! " SIBIICHNE IepeHOCa HMITYIbCa M DHEPTHH B XHMIYECKOH TEXHOJIOTHH " SIBIISIETCSI HEOOXOANMBIM
JUTSL M3y9IEHUsI OCIIeAYOIUX JUCIUIIINH B paMKaX JaJbHEHIIero GOpMHUPOBAHUS U Pa3BUTHUS CIEAYIOIIUX
KOMIICTEHIIHM:

2.2.2 | MopenupoBanue 00BEKTOB M CUCTEM

2.2.3 | [Ipon3BoACTBEHHAS MPAKTHKA (HAyIHO-HCCIENOBAaTENbCKasd paboTa)

2.2.4 | Hacocsl 1 KoMIIpECCOPBI

2.2.5 | IlpepauninoMHast IpakTHKA

2.2.6 | CucTeMHBIN aHATU3 XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB

2.2.7 | [ToaroroBka K MpoueAype 3aIlUTHl U MPOLEAYPa 3AIUTHI BBITYCKHON KBATH(UKAIIMOHHON paboTHI

2.2.8 | [IponsBoncTBeHHas npakTuka:[IpeqIumioMHas mpakTuKa

2.2.9 [ Opranmueckast XUMUs

3. KOMIIETEHI[AY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCLIUTIIVMHBI
(MOJIYJIST)

OIIK-1.1: BiaaeeT aJropuTMOM OCHOBHBIX (PM3UKO-XUMHYECKHX, MATEMATHYECKHX H MHBIX €CTECTBEHHOHAYYHbIX METO/10B
uccjaeI0BaHnii

OIIK-2.1: /IeMmoHCcTpHpYeT NOHUMaHUE NP0 eCcCHOHAIBLHOM 00J1aCTH M TOTOB OCYIIECTBJISITH OTAeJIbHbIE BUIbI
HCC/ICJOBAHUI B PAMKAaX NOCTaBJECHHBIX 32124 U 0)OPMJISITh Pe3y/IbTATHI 110 33IaHHBIM NIapaMeTpaM

OIIK-2.2: BiaageeT HABbIKAMH BbINOJIHEHHUS BCIIOMOIATE/IbHBIX Pa00T NPH NPOBEICHUH HAYYHbBIX HCCICJ0BAHUN 110
CTAHAAPTHBIM METOAMKAM

OIIK-2.3: Boioupaer TexHUYeCKHE CPEICTBA M MeTO/AbI HCNbITAHMI (M3 Ha0opa UMeIMXcs) JJIs pelleHus 3a1a4
npogdeccHoHATbHOI 1eSITeJIbHOCTH

OIIK-1.2: YMeeT HHTepIPEeTHPOBATL Pe3YJbTAThI PU3MKO-XUMHYECKHX, MATEMATHYECKHX U HHBIX €CTeCTBEHHOHAYYHBIX
HCC/Ie0BAHUI NPH pelleHHU NpodeccHOHAIbHBIX 32124

OIIK-1.3: 3naer ocHOBHbIE MaTeMaTHUYecKHe, pusnueckue, Gu3NKo-XuMHUYECKHEe MeTObI /I peleHust 3a1a4
npo¢eccHOHAIbHON AeATeJIbHOCTH

B pe3yjibTaTe 0CBOCHUA TUCHMIIJINHBI oﬁyqalomm‘flcn JOJIKECH

3.1 (3HaTh:

3.1.1 [ ocHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILIHH B IPOQECCHOHANBHOMN NeSITEIbHOCTH, IPUMEHSIET METOIbI
MaTEMAaTHUYECKOr0 aHAJIU3a U MOJCIUPOBAHNUS, TEOPETUYECKOIO U DKCIIEPUMEHTAILHOIO UCCIIEJOBAHU

3.2 | YMeTh:

3.2.1 [ ucionp30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI ATl IOHMMAaHHS OKPYXKAOIIEro MUPA U SIBICHUHN IPUPOJIBI

3.3 | Banagers:

3.3.1 | mIaHUPOBaHMS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH, TI0JTydaTh, 00padaTeIBaTh U aHAJIM3UPOBATH ITOTyICHHBIC
pe3ynbTaThl




4. CTPYKTYPA 1 COAEPKAHNUE JUCHUILIAHGI (MOIYJIST)

Kon HaumenoBanue pa3zaesios u tem /Bux | Cemectp / | YacoB | Komneren- | Jluteparypa | Hutpe | IIpumeuanne
3aHATHSA 3aHsaTus/ Kvype M1 PaKT.
Paznen 1.

1.1 Haznauenue kypca «SIBnenu nepenoca 2 0,25 JI1.1JI1.2 0
uMmnynbsca 1 3Hepruu (AI1udy». Ilonstue o JI1.3J12.1
TEXHOJIOTUU U TEXHOJIOTUYECKOM JI2.2J13.1
nponecce. BzaumocBs3p Kypea «IAud» ¢ 212233
JPYrUMU AUCLUIIIIMHAMHU.

Knaccudrkarms 0oCHOBHBIX ITPOIIECCOB
XUMHUYECKON TEXHOJIOTnu. Bennuunsl,
OMHKCHIBAIOLINE MPOLECC (IKCTECHCUBHBIE U
WHTCHCUBHBIE) /JIek/

1.2 OCHOBHBIE MEXaHU3MBI IIEpEHOCca 2 0,25 JI1.1JI1.2 0
cyOcTaHINU. 3aKOHBI MOJIEKYIISIPHOTO JI1.3J12.1
nepeHoca (rpaueHTHbII epeHoc). 2.2
KonBekTuBHbIN niepeHoc. CHIbl, 213253
JIEHCTBYIOUINE B )KUAKOCTHU.

I'eomeTprueckie 1 KHHEMAaTHYECKHE
XapaKTepUCTUKU ABHXKEHHUS
KUIKOCTH. /JIex/

1.3 [onstre o cydcranmmn. KoHneHTparms 2 0,25 JI1.1JI1.2 0
cyocrannyu. O0IMe MPUHIHUITBI aHAIN3a JI1.3J12.1
npouieccoB. [TonsiTue o cpene. JI2.2J13.1
I'omorenHas u rereporeHHas cucrema. 012233
OCHOBHBIE CBOICTBA CpEAbL
(xuaxoctn). /Jex/

1.4 dusnyeckoe 1 MaTEMaTHIECKOE 2 0,25 JI1.1J11.2 0
MonenupoBanue. Teopus moao0wus. JI1.3J12.1
VYcnoBus ogHO3HaYHOCTH. Tpu TEOpeMbl JI2.2J13.1
noxo6us. Yncia momobus D1 32 93
THIPOAMHAMHUYECKUX IPOLIECCOB.

OcHOBHBIE, MOJU(DUIIIPOBAHHBIE 1
IIPOU3BOHBIC YHCHa mogoous. /Jlex/

1.5 YpaBHeHHe Hepa3pbIBHOCTH. Pacxonbl 2 0,25 J1.1 0
KUAKOCTU (OOBEMHBII 1 MAaCCOBBIN), 213253
CpelHsisi CKOpocTh. Y paBHeHust HaBbe —

Crokca. YpaBHEHHSI KOHBEKTHBHOTO
TEIUIO- U MacconepeHoca. YactHeie
cirydan qudhepeHInanbHBIX ypaBHEHUI
nepenoca. JuddepeHnmanbpabie
YpaBHEHUS TUAPOCTATUKU. Y DaBHEHUE
Bepuynnu. Ilponecce B Tenax
perynsapHoit GpopMBI (CTaI[HOHAPHBIE 1
IuHaMudeckue). Pactipenenenue
TeMIeparyp B IUIOCKON CTEHKE,
LWIMHAPUYECKOH, B LIWIMHAPE,

mrape. /JIex/

1.6 IlepememuBanue. JIBuxeHue 1€l B 2 0,25 J1.1JI1.2 0
skuakoctr. CBOOOIHOE OCaXKICHHUE. JI1.3J12.1
3akon Crokca. DakTopsl, BIUSIOIINE HA JI2.2J13.1
CKopocTh ocaxaeHus. CiocoOb 2132053

nHTeHCHUKanuu nponecca. CTECHEHHOE
ocaxaenue. Kunernka nporecca
CTECHEHHOTo ocakaeHus. OcaxaeHue B
ToJie AeHCTBUS EHTPOOESKHBIX cril. /JIex/




1.7

JIBr>KeHUe KHUJIKOCTH (ra3a) 4epes ciaon
3epHHUCTOro Marepuaia. OCHOBHOE
ypaBHeHne ¢risTpanui. CKopocTs
¢unsTpanun. @unsTpoBaHKE. YpaBHEHHE
¢unprpoBanus Pyrca. CiocoOsl
HHTEeHCH(HUKALUH TIpoLecca
¢unsTpoBaHKA. OUIFTPOBAHHUE B ITOJIE
LEHTPOOESKHBIX CUIL. IIceBI00KMKEHHBIN
CJIOM, KPUTUUECKUE CKOPOCTH €r0
CyIIECTBOBaHUS. 3aBUCUMOCTD
THAPABINYECKOTO COMPOTUBICHUS CIOS
OT CKOPOCTH JBMKEHUSI CPEIbL.
T'unpotpancmopt. /JIex/

0,25

J1.1
0103233

1.8

KoHBEKTHBHBIH TEII0O0OMEH. 3aKOH
Herotona — Puxmana. TerioBoe
nznydenue. 3akoH Credana —
Boneimana. 3akon Kuproga. Bzanmuoe
n3nydeHue Tell. CII0KHBIN TeI000MEH.
Uucna mogo0usl TEIUIOBBIX MTPOIIECCOB.
Kputepuanbable ypaBHEHUS TEIUIOBBIX
nporieccoB. OCHOBHOE ypaBHEHHE
terutonepenadn. CpeHsist IBHKYIIAS
cHIIa mpolecca Teronepenayn. /Jlex/

0,25

JI1.1JI1.2
JI1.3J12.1
J12.2J13.1
0103233

1.9

TernoobMeH npu (pa30BbIX
npespaieHusx. Konaencanus.
IIneHoyHas KOHIEHCAIMS MTapa Ha
BHYTPEHHHX M BHEIIHUX MOBEPXHOCTSIX.
TermnooOMeH NpH KaneabHO#
KOHJeHcanuy napa. MaTeHcndukanms
TEIII000MEeHa P KOH/ICHCAIIHH.
Konpencauus B 1ByXx— 1 MHOTO
KOMIIOHEHTHBIX cucTeMax. Temnoornaua
IIpYU KOHJIEHCALUH U3 apora3zoBoi
cpensl. /Jlex/

0,25

J1.1J11.2
JI1.3J12.1
J12.2J13.1
013233

1.10

TennooTtaavya mpyu KOHASHCALIUH U3
11apora3oBoi cpeabl.

Kunenne. Mexanusm nporecca
TEII000MEeHa MPH My3bIPEKOBOM
kuneHuu. TemnooTnava npu
My3bIPHKOBOM KHIIEHUHU B YCIOBHUSX
CBOOOTHOTO JIBUKECHUS M BEIHYKICHHON
KOHBEKIMH. MeXaHu3M TemI000MeHa Ipu
MJICHOYHOM KUIIEHUH >KUIKOCTEH.
TennooTaaya npu MIEHOYHOM KUIIEHUH.
Kpusucsl TermoodMeHa npu KUIIEHUH B
KaHaJlax 1 OOJIBIIOM 00BEMeE.
OrnpenieneHre KpUTHIECKON Ter BOH
HarpysKu.

/JTex/

0,25

J1.1
01030233

Macconepenoc. O01ie MOHATHSL.
Knaccudukarus MaccooOMEHHBIX
npoueccoB. KonuenTpanus
pacmpeneneHHoro BemecTBa (Crmocoobl
BBIpaKeHHUs). MaccooOMEH Ha TpaHHILIBI
pasnena das. Ypasaenue [llykapesa.
Uucna mogo0ust MACCOOOMEHHBIX
npoueccos. /JIex/

0,5

J1.1J11.2
J1.3J12.1
J12.2J13.1
013233

1.12

Kpurepuanbuble ypaBHEHUs
MaccooOMeHa. PaBHOBecue u paboune
KOHLIEHTpauuu. JBuxy1ias cuia
nponecca. OCHOBHOE ypaBHEHHE
Macconepenayu. CpeqHsist IBHOKYLIast
cuiIa rpouecca macconepenadu. Yucio
euHUL MacconepeHoca. dusnueckuit
CMBICT €AMHHILBI MacconepeHoca. /JIex/

0,5

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
0103233




1.13 MexaHu3M U KHHETHKA [IEpeHoca 2 0,5 J1.1J11.2 0

BEILIECTBA B KATMJLISPHO — MOPUCTHIX JI1.3J12.1
Tenax. BzanMopeiicTBue KarmmuisspHO — JI2.2J13.1
MIOPHUCTOTO TeJa C KUIKOCTBIO. 013233

MexaHM3M IiepeHoca BeleCTBa B
kamnapax. Knnernka mexxdaszHoro
MIEPEHOCA BEIIECTBA B CUCTEMAX C
KaIMUIIPHO — TIOPUCTBIMU Tenamu. /JIex/

1.14 HccnenoBanue npouecca cBOOOIHOTO 2 1 JI3.1 0
OCaKIEHUS MO JEUCTBUEM CHJIBI 2152053
TsoxectH /J1ab/

1.15 Omnpenenenne KOHCTAHT QIIIBTPOBAHHS 2 1 J3.1 0
Ha JJIeMEHTe BaKyyM-puistpa /J1a6/ 013233

1.16 HccnenoBanue rupaBivKu 2 1 JI1.1J13.1 0
HETIO/IBIXKHOTO M TICEBI00KIKEHHOTO 213253
3epHHCTOTO CIost /J1ab/

1.17 OnpeneneHue BpeMeHU IIEpEMEIINBAHUS 2 2 J3.1 0
Y MOIIHOCTH TI€PEMELINBAaHUS B 215253
ammapare ¢ Meraiakoi /J1a6/

1.18 OnpenencHue koG UIEeHTa 2 2 JI1.1J13.1 0
TEIUIOOTAA4M IIPU MOIEPEUHOM 012233

00TeKkaHUU TPYOBI IIOTOKOM BO3/IyXa
(BBIHY)KICHHAsT KOHBeKIus) /J1a6/

1.19 OrnpeneneHne TEIIOOTA4U TPH 2 1 JI3.1 0
MIOTIePEYHOM OOTEKaHIH TPYOBI 012233
(cBoOomHas kouBekus) /J1a6/

1.20 W3yuenus npouecca TEIIOOTAAYH U 2 2 JI3.1 0
TEIUIoNEpeIavyy B armapare ¢ 213253
merraikon /TIp/

1.21 HccnenoBaHnue KUHETUKHA MaccolepeHoca 2 2 J3.1 0
IIPU CyIIKe IOPUCTHIX MaTepuainos /IIp/ 013233

1.22 KonTtponsnslie pabothl. Pemenune Habopa 2 56 JI.1J11.2 0
3amad no kypey /Cp/ JI1.3J12.1

2.2
013233

5. ®OHJI OIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIE BONPOCHI U 32 JaHUS

Bormpocsr k 3aueTy

1. [Ipenmer ruapasnuku. OCHOBHBIE CBOMCTBA KUIAKOCTEH. neanbHas u peanbHas KUAKOCTh. JKUAKOCTh KareiabHas U
ra3oo0pa3Hasi.

2. DU3NKO—-MEeXaHUYEeCKHe CBOMCTBA kHUAKOCTe. CUilbl, AEUCTBYIOIINE B KUAKOCTSIX.

3. I'mapocraTryeckoe NaBJICHUE U €ro CBOWCTBA. AOCOJIOTHBIN M OTHOCHTEBHBIA OKOH (paBHOBECHE) KHUIKUX CPEI.
4. JuddepennmanpHoe ypaBHEHHE PAaBHOBECHS KHUIKOCTH (ypaBHEHHE Difepa).

5. OCHOBHOE ypaBHEHHE THAPOCTATHKH. [1IOCKOCTH CpaBHEHUsI, HAMOP M MOBEPXHOCTH YPOBHSI.

6. [Tpubops! 11 u3MepeHus AaBiaeHus. 3akoH [ackans.

7. Knaccugukamnus BU0B IBHKECHUS KUAKOCTH. OCHOBHBIC KHHEMATHICCKHUE TIOHITHS: CTpYiUaTasi MOJENb JIBHKCHHUS
JKHIKOCTH, TPaeKTOPHSL, TUHUS TOKA, IIEMEHTapHAsI CTPYHKA, )KHBOE CEUEHUE, CKOPOCTb.

8. Pacxon sxuakocTH, TIpaBINYECKU paguyc, SKBUBAICHTHBIM JUaMeTp.

9. Pexxumbl BMKEHUS KUAKOCTH. Teopus JJaMUHAPHOTO PEeKUMA. 3aKOH U3MEHEHHSI CKOPOCTH 0 CEUEHUIO TOTOKA.
Pacxon u CPEIHsIsl CKOPOCTb.

10. JuddepenunansHoe ypaBHEHHE IBHKECHUS KUIKOCTH.

11. VYpaBHeHHE Hepa3pHIBHOCTH MOTOKA. Y PaBHEHHUE JBUKCHHS UJICAIbHOM KUAKOCTH (YpaBHEHUE Disepa).

12. VYpaBHenue bepHynnu ais uaeanbHOR U pealbHON JKUAKOCTEH.

13. I'eomerpuueckuii U SHEPreTUUECKUil cMbica ypaBHeHUH bepHymiu. ITonHbI HAaop U €ro COCTABISIOIIUE.

14. Teopus Tpyoxu Iluto — IpanaTus.

15. [Ipumenenue ypaBHeHHsT bepHy/uM 17151 pac4eToOB HEKOTOPBIX TEXHHUUYECKUX YCTPOWCTB: PacX0J0MEPOB JAPOCCEIHLHOTO
THIIA, CTPYHHBIX HACOCOB.

16. OCHOBBI TEOpPUHU MOAOOUS THUAPOMEXAHUUECKUX SIBICHUM.

17. VYcnoBus o00us, TEOPEMBI TTOI00NS.

18.  Kpurepun nomobus. IIprMeHeHNe TEOPHH OO0 K PEIICHHIO 3a/1a4 THAPOMEXaHHKH.

19. IIpupopna norepb. Bunbl noTeps 3HEPruu Npy ABUKEHUU KUIKOCTY 110 KaHAIaAM.

20. [Torepu sHepruu mo AMUHE TPYOONPOBOAA MOCTOSIHHOrO ceueHus. YpaBHenue [lapcu — BeiicOaxa.
21. KoaddunnenT ruppasnmyeckoro TpeHus. AOCONIOTHAs 1 OTHOCHTEIbHAS IIEPOXOBATOCTb.




22. Koa¢pduuuent kunerndeckoit sHeprun. Onpeneneare ko3(GUnruenTa rugpaBIndeckoro TpeHUs MPpH JJaMUHAPHOM
pexunme.

23. TypOyNeHTHBIA PeXHUM JBIDKCHUS KUIKOCTH. TedeHHe XHUIKOCTH 10 TPYOOIIPOBOAAM IIPH TYpOYIEHTHOM pEXHME.
24. I'mppaBnudecky riIafkue U IMIEpoxXoBaThie TPyObl. MeTos! onpeaeneHus ko3 GUurueHTa THAPABINYECKOT0 TPEHUS IpU
TypOyJIEHTHOM peKUMe.

25. @Dopmyrnbl a7t ONpeeIeHns MOTepb U IPaHULbl UX IPUMEHEHUs. TypOyIeHTHOCTh U e XapaKTEePUCTHKU.

26. I'uapaBnuyeckue NOTEPU B MECTHBIX CONPOTUBIICHUSX.

27. Knaccudukanus tpybonpoBogoB. MeToasl pacueTra TpyOOIpOBOJIOB.

28. OnHOMEpHbIE MOTOKH KUAKOCTH M ra30oB. XapaKTepHCTHKA TPyOONPOBOAA, KPUBBIC MOTPEOHOrO HAIopa.

29. Pacuer TpybompoBoia mpH MOCIEN0BaTEIFHOM COCTHHEHHH TPYO pasIMuHOTO AHaMeTpa.

30. Pacuer TpyOompoBOaa MpH MapaIeIEHOM COSIHHCHUH TPYO U YIACTKOB C PA3BETBICHUSMH.

31. I'uopaBianyeckue MamuHbl. [TpuHIUn AeHCTBHS, KIaccUpUKaLys.

32. OCHOBBI TEOPHH JIOTIACTHBIX (LIEHTPOOCSIKHBIX) HACOCOB.

33. Teopust og00Hs, TIepecyeT XapaKTEPUCTUK JIOMIACTHBIX HACOCOB

34. OCHOBHBIE TTapaMeTphl IIEHTPOOEKHOTO Hacoca.

35. [Togaua nacoca. MeTonuka onpeneneHusl.

36. INonHEI HamoOp HEHTPOOEKHOTO HAcoCa, YACTHBIC CIIydad €To ONpeIeICHHS.

37. BeicoTa BcachIBaHMSL.

38. MoutHocts ruapaBindeckoi Mammuel. KT/

39. PaGota Hacoca B ceru. IlapajutenbHast ¥ NOCIEN0BATEIbHAS CXEMbI TTOIKIIOUCHUSL.

40. PerynmupoBanue pexunmMa paboThl Hacoca. KaBurtanus B Hacocax.

5.2. Tembl NHCBMEHHBIX padoT

Kontponsnas padora (coctout u3 3-x gacreii):

1. ®usnyeckue cB-Ba KHUIKOCTEH, BUIBI PaCXOJIOB KHIKOCTH, YUCTIO Re, MBMKEHUE KHUIKOCTU IO TPYOOIIPOBOAAM;

2. OmpezeneHne NOTEPh B peaabHBIX TPYOONPOBOJAX HA TPEHUU U B MECTHBIX COMPOTUBIICHUSAX;

3. PacdeT rupaBIMueCcKUX MalIiH (HACOCOB U BEHTHIIITOPOB), TIOJIHEBII Harop Hacoca (BeHTmiaTopa), K.II.JI. runpaBimnaeckoit
MAIIHHBL

5.3. ®oHA OLICHOYHBIX CPEJCTB

DOoHJT OIIEHOYHBIX CPEACTB [0 AUCIUILINHE IpeAcTaBIeHs! B Buae [Ipunoxenns k qanHoi PITJ] u pasmemen B coctase 9YMK
JUCHUIIHHBI

5.4. IlepeyeHb BHIOB OIIEHOYHBIX CPEICTB

Kommexr 6mieroB k 3a4€Ty, OTYETHI 110 J'Ia60paTOpHLIM pa60TaM, KOMILJIEKT 3aIaHuM TS KOHTPOJIbHBIX pa60T.

6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTAaBUTENU 3arnaBue W3natenscrBo, rog | Komuu-Bo
JI1.1 |ITaBnos K.®., ITpuMepsl 1 331241 IO KypCy IIPOLIECCOB U alllapaToB Mocksa: AJbsiHC, 69
Pomankos ILT. xuMuueckoil texnonorun.Ilepeneuarka ¢ u3nanus 1987 r: 14-e 2007
U37.,cTep.
JI1.2 s 9JI. U31I.
JI1.3 | WMrepennuxr, /. B. I'unpasnuka [DnekTpoHHBIH pecypc] : yueOHUK - CIIO.: Jlans, 2015 1. U3,
https://e.lanbook.com/book/64346
6.1.2. JlonosiHUTEIbHASA JTUTEPATYypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, roa | Komuu-o
JI2.1 |Kpecrtumn, E. A. 3aayHuK 10 THIPABIHUKE C TPUMEpPAMH PaCYeTOB CII6.: Jlans, 2014 3I1. U3,
[DnexTponHsIi pecypce] : yaeOHOE mocobue -
https://e.lanbook.com/book/98240
J12.2 | Koswipp, U. E.[ 1 ap.] |[IpakTuky™m no ruapaBivke [DIeKTpOHHBIH pecypce] : yaeOHO- CII6.: Jlans, 2016 91 U3,
MeToAn4YecKkoe mocooue - https://e.lanbook.com/book/72985
6.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTAaBUTENTU 3arnaBue WznarensctBo, roa | Komuu-o
JI3.1 |Baiinakosa, H. B., [u MeTtoandeckue yKa3aHHs MO BBIMOJHEHHIO JTa00PaTOPHBIX paboT | Bommkckwuit: 26
ap.] no pucnuiutiHe "I unpasnnka u mEeBMonprBox” [OnekTpoHas | BUCTex (pummar)
pecypc] : MeTouuecKue yKka3aHus BonrI'TY, 2016
6.2. [lepeyenn pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKALMOHHO# ceTn "WUHTepHeT"
D1 | Dnexrponnas oubnuorexa BIIN (pumman) Bonr['TY: http:/library.volpi.ru/csp/library/StartPage.csp
32 | DnexTpoHHBIE yueOHO-MeToANYecKue koMiutekes! BITH: http://umkd.volpi.ru/
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http:/library.volpi.ru

DnexkTpoHHo-0nbIMoTeuHas cuctema BonrI'TY http://library.vstu.ru

DekTpoHHO-O0uOIMoTeHas cuctema «Jlanb» www.e.lanbook.com

buJl BUHWTH, 6a3a pedepaTHBHBIX *KypPHAIOB MO pa3INYHBIM 00IaCTIM HAyKU U TeXHUKH, http://www?2.viniti.ru/
Hayunas snekrponHas 6ubnuoreka elibrary.ru http://elibrary.ru

PedeparuBHas HaykoMeTpuieckas 3JeKTpoHHas 0a3a Scopus xommanuu Elsevier http://scopus.com
VYuuepcurerckas nHdopmanunonHas cucrema YUC «Poccust» http://uisrussia.msu.ru

Koncynerantllnroc http:// www.consultantr.ru/hs

®enepanbHast ciyx0a O HHTEIUICKTYallbHOH COOCTBEHHOCTH, ITATEHTaM M TOBAPHBIM 3HakaMm http://www.fips.ru
OnextpoHHas Oubimorexa Poccuiickoli HarpoHanbHOH OnOmHoTekn http://leb.nir.ru/collections

6.3.1 Ilepeyenb NMpOorpaMMHOro odecrneyeHust

7.3.1.1 | IIporpaMmmHOe obecrieueHue 11 POBEICHHUS JTAO0OPATOPHBIX PA0OT: CHCTEMa KOMITbIoTepHOM MaTeMaTrku MathCad,
Microsoft office Excel. [Iporpammuoe obecrniedernue At MpOBEICHUS MPOMEXYTOYHOTO KOHTPOJIS: KOMITBIOTEpHAsS
tectoBas cucteMma Visual Testing Studio.MS Windows XP
7.3.1.2 | Topmucka Micro-soft Imagine Premium
7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyomunensuonnsiid gorosop Ne Tr000150654 (moamnucka Ha 2017-2018rr)
7.3.1.5 | Cyomunensuonnsiid goroop Ne KMC-193-2016 (moxnucka va 2016-2017rr)
7.3.1.6 | Cyonuuenznonnsiid jorosop Ne KUC-108-2015 (moanucka Ha 2015-2016rT)
7.3.1.7 | Cyonuuensuonnslii gorosop Ne KMC-099-2014 (moxnucka va 2014-2015rr)
7.3.1.8 | Cyonuuensnonnstii gorosop Ne Tr018575 (moamucka ua 2013-2014rr)
7.3.1.9 | MS Office 2003
7.3.1.1 | Jlunen3ust Ne43344861 ot 26.12.2007 (6eccpounast)
0
7.3.1.1 | APM WinMachine 2006 (V.9.1);
1
7.3.1.1 | AutoCAD 2007
2
7.3.1.1 | CBoOo1Has akageMuuecKast JIMIICH3HA.
3
7.3.1.1 | ActiveState Ac-tivePython 2.6
4
7.3.1.1 | bectinatHo
5
7.3.1.1 | https://www.activestate.com/activepython)
6
6.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | UadopManmioHHO-IIOMCKOBas cucTeMa (heepalibHOro rocyJapCTBEHHOTO YUpexKAcHUs «DenepanbHbIi HHCTUTYT
IIPOMBIIIICHHOH cOOCTBEHHOCTH (OecTuTaTHEIH KocTy). — url:
ttp://www 1. fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system. B nadpopmannonso-
MTOUCKOBOW CHCTEME BO3MOXKCH HOMCK 0 H300peTeHUM, pedepataM MaTEHTHBIX JOKYMEHTOB Ha PYCCKOM H aHTTTHHCKOM
SI3BIKAX, IEPCIICKTHBHBIM H300PETEHISM, ITOJIC3HBIM MOJIEIISM, TOBApHBIM 3HaKaM, OOIIEH3BECTHRIM TOBAPHBIM 3HAKaM,
HaMMEHOBAHUSIM MECT IIPOUCXOXKACHHS TOBAPOB, IPOMBIILICHHBIM 00pasiam, mporpammam it OBM, 6a3zam gaHHBIX,
TOIOJIOTUSIM MHTEIPAJIBHBIX MHUKPOCXEM, KiTacCH(UKATOpaM U JOKyMEHTaM O(GHIHAIBHBIX OFOJUICTCHEH 3a MOCIeIHU I
MECHII.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIUHbBI (MOAYJIS)

7.1 | ITomenieHus Al IPOBEACHUS JIEKIIMOHHBIX, TPAKTHUECKUX 3aHATHHA YKOMIUIEKTOBaHbI HEOOX0AUMOM
CHCIHATIM3UPOBAHHON YIeOHOH MeOEIThIO U TEXHHYECKUMHE CPEICTBAMH UIS MIPEICTaBICHNS YaeOHOH HH(opManum
CTYJCHTAM.

7.2 | ABurartens acHHXpOHHEIN 1-HO (a3ubrii,kommbiotep ITK «Dopmosza» Gei-346/915G — 2 mr.mnotrep HP Desigh Jet 430,

7.3 | npeodpazoBarens yac-toThl SAC 208-240,nmpuntep HP LJ-1150,crumnt-cuctema CA-LANZ 12, 1BUrateb aCHHXPOHHBIN 3
-x ¢aznsiit 1500 o6/muH,cranep HP Scan Jet 2400,

7.4 | nab.ycraHoBKH: «Cymkay, «IIceBIO0KIKSHHBIN 1 HEMOABIKHBIN clIom», «Bakyym-dmietpy, «Hacamounas konoHHay,
«PexTudrkanronHas KoJI0HHAY,«CBOOOJHOE OCAKICHIEY», ATIapaT ¢ MEIIAIKOWy, Tpeodpazosartens yac-ToTel 3AC
208-240, remosentuisitop KPT 2000B, «TpybomnpoBoay, «KoxyxoTpyOouaTslil TerioooMeHHUK»,«OnpeaeneHue
K03 HUIKEeHTa TEIIONPOBOTHOCTHY, «IlopIIHeBOIT KomITpeccopy,«lcTedeHne Bo3ayxa depes corio»,« TerumooTnaya mpu
00TeKaHUH TPYOBI IIOTOKOM BO3TyXa)

7.5 | [TomeneHUS 711 CaMOCTOSTENFHOM paboTHI CTYICHTOB, OcHaIeHHbIe mpuHTepoM HP LaserJet 1320, 2 xommproTepamu ¢

noctynoM B MHTepHeT, mpeaHa3HadeHHBIE U1 pabOoTHI B JJICKTPOHHON HH(DOPMAIIIOHHO-00pa30BaTEIbHON cpefie By3a.




8. METOJUUYECTKHUE YKA3AHUS /151 OBYYAIOIUXCSI IO OCBOEHUIO JUCLUITIJIMHBI (MOAYJIST)

K coBpemeHHOMY crienuanicTy o0IIecTBO MPeaAbsBILEeT JOCTATOUHO HIMPOKUI IepeueHb TpeboBaHuil, cpeu KOTOpBIX
HEMaJIOBaXXHOE 3HAUCHUE MMEET HAJIM4UE Y BBIITYCKHUKOB ONPEEICHHBIX CIIOCOOHOCTEH M yMEHHS CAaMOCTOSTENILHO 100bIBATh
3HAHUSA U3 PA3IMYHBIX HCTOYHHKOB, CHCTEMAaTH3UPOBATH ITOJYICHHYIO HH(POPMAINIO, TaBaTh OIEHKY KOHKPETHOH CHUTYyaIuH.
DopMHpPOBaHKE TAKOT'O YMEHHS IIPOUCXOAUT B TEUCHHUE BCETO MepHoa 00YUCHHUS Uepe3 yIacTHe CTYACHTOB B JICKIIMOHHBIX U
NpaKTUYECKUX 3aHATHSX, P BBIMOIHEHUU pacyeTHbBIX 3a1aHuil. [Ipu 3ToM camocTosaTenbHas paboTa CTYJEHTOB UIPaeT
PEIIAIONIYI0 POJIb B XOJIE BCETO YU4EOHOTO IpoLecca.

1) Ilepen HayanoM M3y4eHUs Kypca PEeKOMEHIYEeTCsl TO3HAKOMUTHCS € LETSIMU U 331auaMu u3ydeHust Kypea. [Ipu HeobxoaumocTu
MO>KHO ITPOCMOTPEThH Pa3/ielibl JUCIUILINH, ONPEIEISIONNX HauyalbHYO IIOrOTOBKY.

2)YKa3aHH}I 110 TUNTAaHUPOBAHUIO U OpTraHnU3allu BpEMEHU, HCO6XOHI/IMOFO JJI U3yYCHUS OTUCTTUTIINHBL.
Pexomenyercs ciemyronmm o0pa3oM OpraHu30BaTh BpeMs, HEOOX0JUMOE ISt U3Y4EHHs TUCIUILTHHBI:
HM3ydenne TeopeTHdeckoro Marepraia o yueOHUKY M KOHCIIEKTY — 1 gac B HEZIeIIo.

IToaroroska k mabopaTopHOMY 3aHATHIO - | Jac.

Bcero B Henento — 2 yaca 30 MUHYT.

3)Omnmcanue NOCIIeI0BATEILHOCTH SHCTBHH CTYICHTa («CIIEHAPHH M3YUCHUS TUCIIUIITHHED)):

JUis MOHMMAaHUs MaTepuaa U KaueCTBEHHOTO €r0 YCBOSGHHS PEKOMEHIYeTCsI TaKas IMOCIe[0BaTeIbHOCTD JeHCTBHUIL:

1. B Teuenue Hemenu BeIOpaTh BpeMs (1 vac) a1 paboThI ¢ TUTEpaTypOi B OMOIHOTEKE.

2. Ilpr HOATOTOBKE K JTa0OPaTOPHBIM 3aHATHS CICIYIOMIETO TH:, HEOOXOIMMO CHavyajla MPOYUTATh OCHOBHBIC OHSTHS U ITOIXOJIBI
o TeMe J1abopaTopHOit padoTs!. IIpy BEIMOTHEHNH J1aO0PaTOPHOH PabOTHI HY’KHO CHadalla IOHATh, YTO TpedyeTcs B 3aaue, Kakoi
TEOPETUUECKUH MaTepuall Hy)KHO HCIO0JIb30BaTh, HAMETHUTS IUIAH PELICHHs 3aJa4H.

4)PexoMeHIAINH TIO HCTIOIBE30BAHUIO MaTEPHANIOB YI€OHO-METOANIECKOT0 KOMITIEKCa: peKOMEHIYeTCS HCIIOIb30BaTh
METOINYECKUE YKa3aHUs IO Kypcy.

5)PekoMenaanuu 1mo paboTe ¢ TUTEpaTypON:

TeopeTHyeckuii MaTeprai Kypca CTAHOBUTCS O0Jiee MOHITHBIM, KOT/Ia JIOTIOJTHATEILHO K MPOCTYITUBAHUIO JICKIIUU W U3YICHHUIO
KOHCIIEKTa, U3y4aroTCs M KHUTH. Jlerde OCBOUTH KypC MPHUIEPKUBASICh OJJTHOTO YUeOHWKA M KOHCIIeKTa. PeKoMeHyeTcs, Kpome
«3ayduBaHMA» MaTepuaa, JOOUThCS COCTOSHUS MOHUMAaHHS U3y4aeMol TeMbl JUCUUIUINHBL. C 9TOH 1IeTIbI0 pEKOMEHAYETCs Tocie
U3y4eHHs] 09EPEIHOTO Mmaparpada BBIIIOIHUTE HECKOJIBKO MTPOCTHIX YIPaKHEHUH Ha JaHHYIO TeMy. KpoMe Toro, oueHp moine3Ho
MBICJICHHO 33J1aTh ce0e CIIeIyIoNIre BOPOCH (M MONpoOoBaTh OTBETHTh HA HUX): O YeM dTOT maparpad?, Kakue HOBBIC TTOHSTHS
BBEJICHBI, KAKOB X CMBICI?, UTO JACT 3TO HA MPaKTHKe?.

6) PexoMenganuu 1o rnoAroToBKe K 3a4eTy (IK3aMeHy):

Heo0xoanMo uCTIoNb30BaTh pEKOMEHIyeMYIo TuTeparypy. Kpome «3aydnBaHus» MaTepraia K 3a4eTy, OYeHb BaXKHO TOOUTHCS
COCTOSIHUS TOHUMAHUSI U3y4aeMBbIX TeM AUCHUIUTUHEL C 3TOi LeNbI0 PEKOMEHAYETCS IOCTIe U3YUCHHUS OUYEPEAHOr0 MaTepraa
BBITIOJTHUTH HECKOJIBKO YIIPAKHEHUI HA TAaHHYIO TEMY.

[Tpu OATOTOBKE K 324€Ty HY)KHO U3YYUTh TEOPHIO: OTIPEISIIEHISI BCEX MOHSATHH U TIOIXO0/IbI K OIEHHBAHUIO IO COCTOSTHUS
MOHUMAHHUS MaTepHaia U CaMOCTOATENBHO PEIIUTh MO HECKOIBKY THIIOBBIX 3a/1a4 U3 KaK01 TeMbl. [Ipu pemeHnn 3agad Bceraa
HEOOXOUMO YMETh KaUeCTBEHHO HHTEPIPETUPOBATH UTOT PEIICHHSI.

7) YkazaHus 10 OpraHU3aluy paboThl C KOHTPOJIBHO-U3MEPHUTEIBHBIMI MaTE€PHUAaIaMu, IO BHITIOJIHEHHUIO JOMAITHUX 3aJaHUi:
IIpu BBIMONIHEHUN AOMAITHHX 3a1aHUH HEOOXOIUMO CHavajla MPOYUTAaTh OCHOBHBIE MMOHATHUS U TIOJXOBI IO TeMe 3aaanus. [Ipu
BBIMOJIHEHUH YIPAKHEHHSI WM 3371249 HY)KHO CHavasa MOHATh, YTO TpeOyeTcs B 3a/1aUe, KaKOW TEOPETHUECKUI MaTeprall Hy)KHO
WCIOJIb30BaTh, HAMETUTH TUIaH PEIICHU 33/1a4H, a 3aTeM IIPUCTYITUTh K pacyeTaM U CAeNaTh KaUeCTBEHHBIM BHIBOJI.

Meroanueckue peKOMEHIAUH 110 00YYEHHIO JIUL] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 310POBbsI 1 HHBAIIHJIOB

CTyIeHThI C OrpaHHYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI HMEIOT CBOH ClielU(uieckrne 0COOCHHOCTH BOCIIPHUSTHS, TEpepaboTKU
Matepuana. [Tongdop u pa3zpaboTka yueOHBIX MATEPHANIOB JUIS TAKKX CTYJCHTOB MPOU3BOIUTCS C YUETOM TOTO, YTOOBI
NPEJOCTaBIATh 9TOT MaTepUal B Pa3IMYHBIX (popMax Tak YTOObI MHBAIUIIBI C HAPYIICHHSIMH CIIyXa IOIy4ain HH(pOpMAIHIO
BU3YaJIbHO, C HAPYIICHUSIMHU 3pEHHUS - ayanaibHo. [IpeycMoTpeHo B citydae HE0OXOIMMOCTH CO3JJaHHe TEKCTOBOI BEPCHH JII000T0O
HETEKCTOBOTO KOHTEHTA JUIS €0 BO3MOKHOTO IPeoOpa3oBaHus B allbTepHATHBHEIE (DOPMEL, YIOOHBIE TS Pa3THIHBIX
H0JIb30BaTelel, AIbTEPHATHBHYIO BEPCHUIO MEANAKOHTEHTOB, BO3MOXKHOCTh MAaCIITAONPOBAHMUS TEKCTA U M300pakeHHi Oe3 moTepu
KauecTBa, JOCTYITHOCTh YIPaBJICHHS KOHTCHTOM C KIaBHATYPBbIL.

Oco0eHHOCTH NPOBEICHUS TEKYIIeH W IPOMEKYTOUHOH aTTECTAINHU JUIS JIUI] C OTPaHMYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBS U
MHBAITHIOB

Jlnst ocyIecTBIEH s TPOLEyp TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH M IIPOMEXKYTOUHOM aTTeCTAlluK YKa3aHHBIX 00y4aloluxcs
co3natoTcst (POHJIBI OLIEHOYHBIX CPEJICTB, a/lalTHPOBAHHBIC ISl MHBAIIMIOB U JIUIL] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3710POBbSI U
TI03BOJISIONIIE OIEHNUTH JOCTIDKCHNE HMH 3aIUITaHHPOBAHHBIX B OCHOBHOH 00pa3oBaTesIbHOM IporpaMMe pe3ylIbTaToOB 00yIeHNs U
yYpOBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBIICHHBIX B 00pa3oBaTenbHOM nporpamme. Takue OLEHOYHBIE CPEICTBA
CO3/1AI0TCSI IO Mepe HEOOXOANMOCTH C YUIETOM Pa3IM4HBIX HO300THi. PopMa NpoBeeH s TeKyLIeH aTTecTallly JUIsl JIHL] C
OrpaHHYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbS I HHBAJIN/IOB YCTAHABIMBACTCS C YUYETOM WHIUBUIYaIbHBIX MCHXO()U3HUECKUX
ocobeHHoCTeH (YCTHO, MMCEMEHHO Ha OyMare, MICEMEHHO Ha KOMIIBIOTEpe, B (popMe TecTHpoBaHus # T.11.). [Ipn HeoOxoaumocTH
TaKUM CTyAEHTaM 00ECIeUMBAIOTCSI COOTBETCTBYIOIINE YCIOBHS TPOBEACHHUS 3aHATHH U aTTECTalluK, B TOM YHUCIIe
HPENOCTaBIIETCS JONOIHUTEIBHOE BPEMs TSl TOATOTOBKH OTBETA Ha 3a4eTe MM SK3aMeHe.




