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1. HEJIM ¥ 3AJJAYN OCBOEHMS U CLHUTIIMHBI

1.1. Heanto (neasivu) 0CBOEHUS JUCHMILIMHBI SIBJISIETCS

— H3Y4Y€HHE OCHOBHBIX 3aKOHOB T'MIPOMEXaHUYECKUX, TETIJIOBBIX M MACCOOOMEHHBIX MPO-
1IECCOB XMMHYECKOM TEXHOJIOTHH;

— pelieHue NPAKTUYECKUX 3aJ1ad M0 pacyeTy anmaparoB JUIs MPOBEACHUS THIPOMEXAHU-
YECKUX, TETUIOBBIX U MACCOOOMEHHBIX MPOIECCOB.

1.2. 3aga4u ocBOeHMs TMCHUILTHHBI (MOTYJINA):

— TMPUMEHEHHE OCHOBHBIX 3aKOHOB THAPOMEXAaHWYECKUX, TETUIOBBIX M MAacCCOOOMEHHBIX
MPOIIECCOB XMMHUYECKON TEXHOJOTUH TPHU pacueTe W MPOSKTHPOBAHUU TEXHOJIOTHYECKOTO 000py-
JIOBAHMUS;

— 3HAHHE TEXHOJIOTHYECKOTO 000PYI0BAaHNE XUMUYECKUX TEXHOJIOTHH.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOI'PAMMBI

VYyeOHas nucuuruinHa (Moayib) "IIponeccs! U anmnapaTsl XUMUYECKONH TEXHOJIOTMH'" BKIIIO-
YyeHa B 00s3aTeNbHBIA NepeyeHb MUCLUIUINH 005f3aTeIbHOW 4acTh 00pa30BaTEIbHONW IMPOrpaMMBI
BHE 3aBHCHMOCTH OT €€ HampaBJIeHHOCTH (mpoduis). JuCHUIINHa peanu3yeTcs B COOTBETCTBUU C
tpedoBanusmu GI'OC, OI1 BO u YII, no raHHOMY HanpaBieHHIO MOATOTOBKH.

Jucnurnnuna 0a3upyercs Ha CISAYIOMNUX TUCIUIIIMHAX: (PU3KUKa, MaTeMaTuKa, (pu3ndeckas
XHMHS B KOJUIOMAHAST XUMUSL.

Hucnunnunaa "l[Iponeccs! u anmapaTbl XUMHYECKOW TEXHOJIOTHH' SIBJSIETCS OCHOBOIOJAra-
fole Ul U3ydeHHs CIEAYIOMMX AMCUUIUIMH: MPOEKTHPOBaHKWE 000pYyHOBaHHMS OPraHHYECKOTro
CUHTEe3a U HeTernepepadoTKH.

PabGouas nporpamMmma JUCHUTIIIMHBI "Hpoueccm " almapaTsl XAMUYECKOH TEXHOIOTHH" JJI
HWHBAJIUAOB M JIUI[ C OTPaAaHUYCHHBIMU BO3MOXKXHOCTAMHU 310POBbA p33pa6aTI)IBaeTC$[ WHIAWBHUIYAJIbHO C
yueToOM 0coOeHHOCTEH HCI/IXO(bI/BI/I‘-ICCKOl"O pa3BUTHA, UTHAUBUAY AJIbHBIX BO3MOXKHOCTEH U COCTOSHUSA
3J0pPOBbA TaKHUX 06yqafonmxc;1, 10 UX JIMYHOMY 3asBJICHUIO.



3. KOMIIETEHIHUH OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIUAIIJIMHBI (MO Y JIS)

Ta6muma 1- ®opmuposanue kommnerenuuii OIIK-2, OIIK-4 u OIIK-5 nucuunnunamMu

. CemecTtpnbl GopMHPOBAHNSA KOMIIETEH-
HasBaHus y4eOHBIX QUCHHUIUINH, MOIYJIEH, IPaKTHK ydacT-
KoMmeTermis BYIOIIUX B ()OPMHUPOBAHUM KOMIIETEHLIUH, BMecTe ¢ faHHOH| 1 kype | 2 kype | 3 kype | 4 kypc
AUCIHINTHHOM CeMeCTp | CeMecTp | ceMecTp | cemecTp
1|2 31 4| 5|6 7| 8
Marematuka + | +
Wundopmarnka + | +
®duzuka + | +
Opranuueckasi XUMUs; + |+ | +
duznyeckas XUMHs + | +
[IpuknanHas MexaHuka + +
ONEKTPOTEXHHUKA U DIEKTPOHUKA +
OIIK-2
Konnonanasa xumus +
AnanuThdeckas XUMHSA H (1)H3I/IKO-XI/IMI/I‘ICCKI/I€ MCTObI +
aHanm3a
TexHuueckas TepMOAMHAMHKA U TETJIOTEXHUKA +
OO01mmast XuMH4IecKasi TeXHOJIOTHS +
IIponecchbl U annapaTbl XUMHYECKOH TEXHOJIOTHH +
IMoxroroBka Kk mpouenype 3allUThl U MPOLEAYPa 3allUTHI n
BKP
AHanuThdecKass XUMHSA U (l)I/ISHKO-XI/IMI/IquKI/Ie MCTObI +
aHaim3a
OIIK-4 |IIpoueccsl n anmapaTbl XMMHYECKOH TEXHOJIOTHU +
IMonroToBka k mpoueaype 3allUThl U MpOLEAYypa 3alUThI "
BKP
Oprannyeckasi XUMHS + |+ | +
dusnueckas XuMmus + | +
DJIEKTPOTEXHUKA U IJIEKTPOHNKA +
OHK_S AnanuThdeckass XUMHSA U (l)I/ISHKO-XI/IMI/IquKI/Ie MCTObI +
aHanm3a
IIponecchl U annapaTbhl XUMHYECKOH TEXHOJIOTHH +
[ToaroroBka x mnpouenype 3aluTbl U NPOLEAYPa 3aIMUThI +
BKP




[NEPEYEHDb TIVNIAHMPYEMBIX PE3VJIbTATOB OBYYEHUA 110 JUCHUIUIMHE, COOT-
HECEHHBIX C INTAHUPYEMBIMU PE3VIIbTATAMUN OCBOEHUA OIT

Tabnuua 2- [lepedyeHpb MIaHUPYEMBIX Pe3YyJbTaTOB OO0YUYEHHUs MO TUCLUIUIMHE, COOTHECEH-
HBIX C INIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHUS

Koa n Hanme-

Koa n HaumeHo
BaHHe HHINKAA

OueHoYHbIE cpeacTBa

Ilitannpyemble pe3yJbTaThl 00y4eHHsI IO JHC- [Ipome:xy-
HOBaHHe KOM- | TOpa J0CTHIKe- Texymero N
neTeH N HUSI KOMIIeTeH e KOHTPOJISt rotmon
aTTecTaluu
MU
OIIK-2. Cno- | UOIIK-2-2. 3HaTb: OCHOB- | YMeThb: pe- | Baaners: Tectupo- Bonpocst
cobeH ucnons- | Mcmons3yer HBIE 3aKOHbI | MIaTh TPAKTH- | HABBIKAMHU BaHNE JUISL YCTHOTO
30BaTh  MaTe- | MaTeMaruye- THIPOMEXaHHU- | YeCKHe 3amaud | aHanmmsa Tex- | (11 Ttecro- | cobecenona-
MaTHYECKUE, ckue, (usnde- | 4ECKUX, TEIUIO- | IO pacdery | HUYeCKOH BBIX IIPO- | HHA: OMJIETHI
¢dusnyeckue, ckre, (U3UKO- | BBIX W MAacco- | ammapaToB Ui | JOKyMEHTa- rpaMm) (20 6unetoB)
¢dusuko- XUMHUYECKHE, 0OMEHHBIX MIPOBEICHUS nuu, noadopa | Cobeceno-
XUMHUYECKHE, XUMHUYECKHE MIPOLIECCOB; rHJpOMeXaHu- | obopynoBa- BaHHe
XUMHYECKHE MeTOABl IS YEeCKUX, TeIyIo- | HUs, IOATO-
METOABl  JJISI | pelIeHHs 3ajaad BBIX M MAacco- | TOBKM 3asiBKH
pemieHus 3ana4d | npogeccuo- 0OMEHHBIX Ha TpHOOpe-
npodeccro- HaJIBHON  jmes- MIPOIIECCOB; TEHHE M pe-
HaJIBHOM  Jes- | TeIbHOCTH: MOHT 000py-
TEIFHOCTH JIOBaHUS
OIIK-4. Cno- | UOIIK-4-1. 3narp: amnma- | YMerb:  ocy- | Baaners: Tectupo- Bonpocst
coben obOecme- | ObecnieunBaeT | parypHoe IIECTBIIATH HaBBIKAMU BaHUE JUTS yCTHOTO
YUBATH TPOBE- | IPOBEICHHE odopmieHne moxbop obopy- | ympaBieHHS (11 Tecro- | cobecemoa-
JEHUE TEXHO- | TEXHOJIOTHYE- | TEXHOJIOTHYe- JIOBaHWA Ui | IapaMeTpaMH | BBIX  IIPO- | HUSL: OMIIETHI
JIOTUYECKOTO CKOI'0 IIpOLEC- | CKOro Ipouecca | IpOBENCHUS TEXHOJIOTU- rpamMMm) (20 GuiteToB)
npolecca, HC- | ca, MCHOJIB3YeT | U CPEeJCTBA JUIsl | TEXHOJIOTHYe- yeckoro mpo- | Cobeceno-
NOJIb30BaTh TEXHUYECKHE KOHTpOJIS  Ta- | CKOTo Ipoliecca | Iecca; BaHUE
TEXHUYECKHE cpeacTBa ANl | paMETPOB  IPO-
CpeAcTBa  JUIA | KOHTPOJs Ma- | mecca
KOHTpOJII TIa- | paMETPOB TeX-
paMeTpoB TeX- | HOJOTMYECKOTO
HOJIOTHYECKOTO | Ipolecca
npotecca, CBOMCTB CBIPbSI
CBOICTB ChIpbs | U TrOTOBOM
" TrOTOBOM | MpPOAYKLHUH,
MPOAYKIINH, OCYIIECTBJIATH
OCYIIECTBIISITh | U3MECHEHHE
U3MEHEHHE rapameTpoB
rapameTpoB TEXHOJIOTHYe-
TEXHOJIOTHYEe- | CKOrO TIpoliec-
CKOT'O IIpoIlec- | ca TpH H3Me-
ca TIpH H3Me- | HEHHHM CBOMCTB
HEHHUU CBOWCTB | CBIPBS:
CBIPbS
OIIK-5. Cmo- | UOIIK-5-1. 3HaTh: MeTONbl | YMeTh: NpoBo- | Biaaers: Tectupo- Bomnpocsr
cobeH ocy- | OcymiecTBisieT | INIAHUPOBAHUSA | OTUTH 00paboT- | MeTomaMu BaHUE IUTS yCTHOTO
IIECTBIIATH SKCIIEPUMEH- W TIpOBeACHHWS | Ky W uHTepmpe- | BemomHeHHss | (11 Tecro- | cobecemoBa-
9KCTIEPUMEH- TIbHBIE  HC- | OKCIIEPUMECH- TalMio0 pe3ynb- | HAOMIONEHWH | BBIX  TPO- | HUSL: OMIIETHI
TaJbHBIE  WC- | CIICJIOBAaHMSI W | TAIBHBIX  HMC- | TATOB  JKCIe- | 1 HM3MEPEHUN | TpaMM) (20 6unetoB)
CJIEIOBAHUSI W | UCIIBITAHUS IO | CIEJOBaHHUN PUMEHTAIBHBIX | C yaetom | CoGeceno-
WCIIBITAHUS 10 | 3aJaHHOM Me- uccienoBaHuil | TpeboBaHU BaHUE
3aJJaHHOM Me- | TOJHKe, IIpo- TEXHUKH Oe3-
TOIUKE, TPO- | BOOUT HAOIIO- OMaCcHOCTH
BOJIUTH JICHUSI ¥ M3Me-

HAOJIIOLEHUST U
U3MEpPEeHUusT ¢
ygeToM Tpebo-
BaHUH TEXHUKH

peHus ¢ yue-

TOM TpeboBa-
HUA  TEXHUKHU
0e3011aCHOCTH,




0€30IaCHOCTH,
obOpabaThIBaTh
U HHTEPIPETH-
poBaTh 3KCIIe-
pI/lMeHTaﬂbeIe
JAHHbIC

o0OpabaTsIBacT
W HMHTEPIPETH-
pyer 3Kcmepu-
MCHTAJIbHBIC
JaHHbIC:




4. CTPYKTYPA U COAEP KAHUE JUCTIUITJIMHBbI

4.1. Pacnpeuenenne prIlOéMKOCTI/I AUCIHUIIJIMHBI IO BUJ1aM paﬁoT o ceMecTpam

OO0mast Tpy10éMKOCTh AUCIHILIAHBI COCTABISIET 7 3ad.el. 252 dacoB, pacmupeseiieHue Ja-

COB I10 BHUAaAM pa60T CEMECTpaM MPEACTABIICHO B Ta6J'II/II_Ie 3.

Tabmuua 3 Pacnpenenenue TpynoEMKOCTH AUCHUIUIMHBI 110 BUAAM paboOT MO ceMecTpam

JUISL CTYJIEHTOB OYHOI'0 OOy4YeHus

CemecTpbl
. Bcero yacos
Bup yueGHOM paboThI 5 cemectp

1. KonTakTHast padora o0y4yamomuxcsi ¢ npenojgaBa-
TeseM (10 BHAaM y4eOHbIX 3aHATHIT) (BCero), B TOM 4HCIIE: 142 142
1.1. AyautopHble 3aHATHA (Bcero) 136 136
B TOM YHCJIE: Jlexumnm (JI) 68 68

Jlabopartopusie paboTsl (JIP) 68 68

[Tpaktrueckue 3ansatus (113)

[IpakTUKyMBI
1.2. BHeayauTOopHBIE 3aHATHS (BCEro) 6 6
I'PYIIIOBBIE KOHCYJIBTALMY 10 JUCHUIIIMHE 3 3
IPYNIIOBbIE KOHCYJBTALlMM IO TMPOMEXYTOYHOH aTTecTaluu 3 3
(3K3aMeH)
WHAMBUyalbHas paboTa MpernoaaBaTeis ¢ 00yJaromuMCst:
- TI0 MPOEKTUPOBAHUIO: paboTa
- 110 BeIMOTHEHUIO paboT PI'P, pedepat, KP
2. Camocrtosite1bHas padora cryaenta (CPC) (Bcero) 83 83
Buja npoMe:xyTOUHOI aTTecTannu (3a4eT/IK3aMeH) Dk3ameH 27 Ox3amed 27
O011as TPYA10€eMKOCTb, 4./ 3a4eTHbIE eTHHHUIbI 252/7 252/7




4.2. Conep:xanue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Copnep:xaHue JUCHUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM, IPUBEACHO B TaOIHIIE 4.

Tabmuna 4 - Conepxkanue TUCHUTUINHBI, CTPYKTYPHUPOBAHHOE IO TEMaM, JIJIS CTYJCHTOB OYHON (POPMBI 00yICHHUS

Buanbl yueOHoii padoThl
Maanupyembie KonTakTHas pa- .
oorta o HaumeHoBaHue
KOHTPOJIMPYyeMble) = = Peanuzanus HaumeHnoBanue
s 5 HCIO0JIb3YyeMBbIX
pe3yJIbTAThI ° = B pamMKax pa3paGoTaHHOrO
@ o 2 e AKTHUBHBIX U N
OCBOEHHSI: o = = IIpakTuyeckoii | DJIEKTPOHHOTO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Buag CPC HHTEPAKTUBHBIX
konYK;OIIK; ITIK S =S| 2F| B = 00DA30BATEND NOArOTOBKH Kypca
U UHAMKATOPBI = e = § o '8 P HBIX (TpyAoeMKoCTh | (TPYIOEMKOCTb B
JOCTHKEHUS = g = == 5 g . B yacax) gacax)
. = S 5 Z = € 5 TEXHOJOIMH
KOMIIETEeH Ui Z e8| 88| =8
D S = Q-lg S = =
= SEal B3| 0ad
5 cemecTp
Paznea 1 ['mapoMexaHUUECKHE TPOLIECCHI Koncnekr nexumii
OIIK-2,UOIIK-2-2 | Tema 1.1 1 1 HOArOTOBKA K JIeK- | TeCTUpOBAaHMUE.
Bgenenue LUSIM, TECTUPOBa-
OIIK-4,1OIIK-4-1 HHIO, BBINOJIHEHUE
3aJaHUA I CcaMo-
OIIK-5,1OIIK-5-1 CTOSATENIHON PaOOTHI.
(6.1.2,9-15).
Tema 1.2 Kunerndeckue 3aKOHOMEPHOCTH 1 1 MOATOTOBKa K Jiek- | TecTtupoBaHnue.
OCHOBHBIX TIPOLIECCOB XUMHYECKON TEXHOJIO- UM, TECTUpPOBa-
TUH. HUIO, BBIIIOJIHCHUC
3aJjaHuil s camo-
CTOSITEIBHON PaboTHI.
(6.1.2, 15-20).
Tema 1.3 1 1 MOArOTOBKa K Jek- | TectupoBaHue.
OOu1e cBeaeHNs 10 THIPABIIHKE. LSIM, TECTUpPOBa-
HUIO,  BBINOJHEHHE
3aMaHuid I camo-
CTOSITENIHON PabOTHI.
(6.1.2,23-29).
Tema 1.4 1 1 MOAroTOBKa K Jek- | TectupoBaHue.
MozenupoBanue XUMHKO-MEXaHUYECKIX LUSIM, TECTUPOBa-
TIPOIECCCOB. HUIO, BBIIIOJIHCHUC




IInanupyemsie
KOHTPOJIMpYyeMble)
pe3yJibTaThl
OCBOEHMS:
konYK;OIIK; IIK
U MHAUKATOPbI
JOCTHKEHUS
KOMIIeTeHIUii

HaunmeHoBaHue pa3jeioB, TeM

Buabl yueOHoii padoThI

KonTakTHas pa-
oorta

Jekunn, yac
JlaGopaTopHbie
pa6oThbl, yac
IIpakTnyeckue
3aHATHS, Yac

CaMocTosTeIbHAsA

padoTa o0y4yarommx-

cH

Bux CPC

HaumeHnoBaHnue
HCIOJIb3YeMBbIX
AKTHBHBIX U
HHTEPAKTHBHBIX
o0pa3oBaTesb-
HBIX
TEXHOJIOT Ui

Peanuzanusa
B pamMKax
IpakTHyeckoi
NOArOTOBKH
(TPy10eMKOCTh
B 4acax)

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT 0
Kypca
(TpyzoeMKoCTh B
gacax)

3aJaHUM 111 caMo-
CTOSATENILHON PabOTHI.
(6.1.2, 64-84).

Tema 1.5
OO0r1¥ie BOMPOCH! PHUKIIATHOM THIPABIHKH.

MOJTrOTOBKA K JIEK-
UM, TEeCTUPOBa-
HUIO,  BEITNIOJIHECHUE
3aMaHuid NI camo-
CTOSATENLHON PabOTHI.
(6.1.2,29-95).

TectupoBanue.

Tewma 1.5 JlabopatopHas paboTa 1.
V3y4yeHne THAPAaBINYECKHX COIPOTHUBIIE-
HUH TpyOOIpoBOIA.

IToaroroBka otuera o
nmabopaTopHoii pabdo-
Te, TMOIrOTOBKA K
co0eceIOBaHUIO MpU
cnaye J1abopaTopHO
paboter. (6.1.2, 15-
95).

CobecemoBanue.
TectupoBaHue.

Tema 1.6
JBrKeHue KHUIKOCTEH U Ta30B 4epe3 Mo-
PHUCTBIE CIIOU.

MOJrOTOBKA K JIEK-
LSIM, TECTUpOBa-
HUIO,  BBINOJIHEHHE
3aJaHuil JJIs  camo-
CTOSITEBHON PabOoTHI.
(6.1.2, 101-111).

Tema 1.7
[lepemeniBanue B )KUIKUX Cpeax.

MOATOTOBKA K JIEK-
LISTM, TECTUpPOBa-
HUIO,  BBINOJHEHHE
3aJaHUM I caMo-
CTOSITEIBHON PaboThI.
(6.1.2, 246-260).

Tema 1.8
TpaHcnopTHpOBaHUE KUIKOCTEH.

IMOAroTOBKa K JICK-
UM, TCCTUPOBA-

TectupoBanue.

10




IInanupyemsie
KOHTPOJIMpYyeMble)
pe3yJibTaThl
OCBOEHMS:
konYK;OIIK; IIK
U MHAUKATOPbI
JOCTHKEHUS
KOMIIeTeHIUii

Buabl yueOHoii padoThI

KonTakTHas pa-

1
HaumeHnoBanue
0ora = B Peanuzanus HaumeHoBaHue
s 5 HCIOJIb3YeMBbIX
= B pPaMKax pa3paéoTaHHOTO
o @ 2 e AKTHUBHBIX U N
2 = E = [pakTuyeckoii | DJIEKTPOHHOIrO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Bug CPC HHTEPaKTUBHBIX
s 8 ®| 9 = > NMOATOTOBKH Kypca
= o r| 25| g & o0pa3oBaTesb-
o = ; | €° HBIX (TpyaoemkocTh | (TPYAOEMKOCTH B
= 22| EE| 2F . B Yacax) gacax)
= osS| 2E| €58 TEXHOJIOT Hid
4 © S < = =S
D S = =% = S = =
= SEal B3| 0ad
HHIO, BBIIIOJIHCHUEC
3aJaHuil  IJIsT  caMo-
CTOSATENLHON PabOTHI.
(6.1.2, 127-152).
Tema 1.8 Jla6opaTopHas pabora 2", 5 1 [oxroroBka otuera o | CobecenoBanue.
CHATHE XapaKTepPHCTUK BHXPEBOTO HACO- nmabopaTopHOii pabo- | TectupoBaHue.
ca. Te, TOITrOTOBKAa K
cOOECeIOBaHUIO TIpH
cmade J1abopaTopHOM
paboter. (6.1.2, 127-
152).
Tema 1.8 Jla6oparopHas pa6orta 3". [oxroroska otaera o | CobecenoBanue.
CHATHE XapaKTePHCTUK IIEHTPOOESKHOTO nabopatopHoii pabo- | TectupoBanue.
Hacoca. Te, TOATOTOBKA K
co0eceIOBaHUIO MpU
crade jabopaTopHOU
paboter. (6.1.2, 127-
152).
Tema 1.9 2 1 MOATrOTOBKa K Jek- | TectupoBaHue.
CkaTre ¥ TPaHCTIOPTHPOBAHHUE Ta30B. UM, TECTHPOBa-
HUIO,  BEITIOJIHCHUE
3aJaHUA O CcaMo-
CTOSITENIHON PabOTHI.
(6.1.2, 152-176).
Tewma 1.9 JlabopaTtopras paboTta 4. 5 2 IToaroroBka otueta o | CobecenoBanue.
HcnpITanre OpITHEBOTO KOMITpeccopa. nmabopaTopHoii pabo- | TectupoBaHUe.
Te, TOATOTOBKAa K
COOECeIOBaHUIO TIpH
cnade J1abopaTopHOM
pabotel. (6.1.2, 152-
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IInanupyemsie
KOHTPOJIMpYyeMble)
pe3yJibTaThl
OCBOEHMS:
konYK;OIIK; IIK
U MHAUKATOPbI
JOCTHKEHUS
KOMIIeTeHIUii

Buabl yueOHoii padoThI

KonTakTHas pa-

1
HaumeHnoBanue
0ora = B Peanuzanus HaumeHoBaHue
s 5 HCIOJIb3YeMBbIX
= B pPaMKax pa3paéoTaHHOTO
o @ 2 e AKTHBHBIX U N
2 = E = [pakTuyeckoii | DJIEKTPOHHOIrO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Bug CPC HHTEPaKTUBHBIX
s sc| 38| = 5 MOATO0TOBKHU Kypca
= s = ] IV o0pa3oBaTesb-
o = ; | €° HBIX (TpyaoemkocTh | (TPYAOEMKOCTH B
= 22| EE| 2F . B Yacax) gacax)
= osS| 2E| €58 TEXHOJIOT Hid
4 © S < = =S
D S = =% = S = =
= SEal B3| 0ad
176).
Tema 1.10 1 1 MOATOTOBKa K Jiek- | TectupoBaHue.
Krnaccudukarusi HEOTHOPOAHBIX CHCTEM. UM, TECTHPOBa-
OcHOBHBIE cIIOCOOBI pa3/iesIeHHsI. HUIO,  BEITIOJIHCHUE
3aJaHdi  IIsT  caMo-
CTOSATENLHON PaOOTHI.
(6.1.2,176-178).
Tema 1.11 1 1 MOArOTOBKa K Jek- | TectupoBaHue.
PaznencHue B momne OEHCTBUS CHI TSXKe- UM, TECTHPOBa-
ctu. OTcTanBaHue. HUIO,  BEHITNIOJIHEHHE
3aJaHUM I CcaMo-
CTOSATENIHON PaOOTHI.
(6.1.2, 178-186).
Tema 1.12 2 1 MOATOTOBKa K Jiek- | TectupoBaHue.
Pa3nenenue non nelictBUeM pa3HOCTH /1aB- LUAM, TECTUPOBA-
JieHus1. OUIBTPOBAHYE. HUIO,  BBINIOJIHEHUE
3aJjaHuil s camo-
CTOSITEIBHON PaboTHI.
(6.1.2, 186-212).
Tema 1.12 JlaGoparopnas pabora 5. 5 2 [MoaroroBka otuyera o | CobecenoBanue.
Hcneitanne  1a00paTopHOTO  BaKyyM- nmabopaTopHoii pabo- | TectupoBaHUe.
¢ubTpa. Te, TOJrOTOBKAa K
COOECeIOBaHUIO TIpH
cmade J1abopaTopHOM
paboter. (6.1.2, 176-
227).
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Buabl yueOHoii padoThI

KonTakTHas pa-

IInanupyemsie )
6oTa e HaumenoBanue
KOHTPOJIMpYyeMble) = = Peanuszanus HaunmeHnoBanue
s 5 HCIO0JIB3YyeMbIX
pe3yJIbTaThI ° ° z 2 AKTHBHDLX 1 B pamMKax pa3paGoTaHHOIO
OCBOCHMA: Ha a a o 4 S o é = Bux CPC HHTEDAKTHBHEIX IIpakTuyeckol | DJeKTPOHHOIO
ko1 YK;OIIK; TIK MMCHOBAHHE PA3AETI0B, TEM s E_ 2 g = & i ui P NOArOTOBKH Kypca
i i 0 Sr| 27| 5@ o0pazoBaTeib-
U UHAMKATOPBI = = § £| 9 HBIX (TpyaoemkocTh | (TPYAOEMKOCTH B
JOCTHKEHUSsI = 22| 55| oS . B yacax) gacax)
. = o8| £ Bl ek TEeXHOJIOT Hii
KOMIIeTeHIHii z e8| =8| =8
D S = Q-lg S = =
= REa|lBES| Oad
Tema 1.13 2 1 MOATOTOBKa K Jiek- | TectupoBaHue.
Pa3nenenue B mone NEWCTBHS HEHTPOOEK- LIUSIM, TECTUpPOBa-
HbIX cuit. Luknonsr. Lenrpudyriposanue HUIO,  BBIIOJIHCHUE
3aJaHdi  IIsT  caMo-
CTOSITENbHON PabOoTEHI.
(6.1.2,212-227).
Tema 1.13 JlaGoparopHas paboTa 6™, [ToxroroBka otuera o | CobecenoBanue.
HcnbiTanne HUKIOHA. nmabopatopHoii pabo- | TectupoBaHue.
Te, TMOJATOTOBKA K
cobeceoBaHHIO TIpU
crade nabopaTopHOU
paboter. (6.1.2, 176-
178; 227-246).
Pa3znen 2 TemioBbie MPOIIECCHI KoucmekT nexrmit
Tewma 2.1 9 4 NOArOTOBKAa K JIeK- | TecTupoBaHue.
OCHOBEBI TEOpUHU Nepeaavun TCIUIOThI. ousM, TECTUPOBA-
HUIO,  BBINOJIHEHHE
3aJaHuil s camo-
OIIK-2,MOIIK-2-2 CTOSITEIBHON PaboTHI.
(6.1.2, 260-347).
OIIK-4,MOMK-4-1 [ 'Tepa 2.1 JlaGoparopnas pa6ora 7. 8 3 IMoaroroska otuera o | CobecenoBanue.
HcnbiTanne TteruiooOMeHHMKa «TpyOa B naboparopHoii pabo- | TectupoBanwue.
OIIK-5,MOK-5-1 Tpyoe». T€, MNOArOTOBKa K
COOECeIOBaHUIO TIpH
cmade J1abopaTopHOM
pabortsr. (6.1.2, 260-
347).
Tema 2.1 JlaGoparopHas paGora 8. Toaroroska otyera o | CobecenoBaHue.
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Buabl yueOHoii padoThI

KonTakTHas pa-

IInanupyemsie )
6oTa e HaumenoBanue
KOHTPOJIMpYyeMble) = = Peanuszanus HaunmeHnoBanue
s 5 HCMOJIb3YyeMBIX
pe3yabTaThl = B paMKax pa3padoTaHHOrO
o ) 2 e AKTHBHBIX U N
OCBOCHHS: 2 s = IIpakTHyeckoii | DJeKTPOHHOIO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Bug CPC HHTEPaKTUBHBIX
konYK;OIIK; ITIK S =S| 2F| B = 00DA30BATEND NOArOTOBKH Kypca
U MHIUKATOPBI - e 5 ; = E‘g p - (TpyaoemkocTh | (TPYAOEMKOCTH B
L]
JOCTHKEHUSsI = gﬁ EE| 28 . B yacax) gacax)
. = S 5 Z = € 5 TEXHOJOIMH
KOMIIETEeH Ui Z e8| 88| =8
D S = Q-lg S = =
= SEal B3| 0ad
HcnpiTaHue KOXKYXOTPYOHOTO —TeI1000- nabopatopHoii pabo- | TecTupoBaHue.
MEHHHUKA. Te, TMOJATOTOBKA K
cobeceoBaHHIO TIpU
crade jabopaTopHOU
pabotsr. (6.1.2, 260-
347).
Tema 2.2 5 1 MOArOTOBKa K Jek- | TectupoBaHue.
BrimapuBanye. UM, TECTHPOBA-
HHUIO,  BBINOJHEHHUE
3aJaHUM I CcaMo-
CTOSATENIHON PaOOTHI.
(6.1.2,347-382).
Tema 2.2 JlabopatopHas paboTta 9. 5 2 [oxroroska otaera o | CobecenoBanue.
VcnpiTanne BRITAPHOM YCTaHOBKH. nmabopatopHOii pabo- | TectupoBaHue.
Te, TMOJArOTOBKAa K
co0eceIOBaHUIO MpU
crade jabopaTopHOU
pabotsl. (6.1.2, 347-
382; 632-646).
Tema 2.3 4 2 MOATrOTOBKa K Jek- | TectupoBaHue.
Kpucranmmzarms. LSIM, TECTUpPOBa-
HUIO,  BBINOJHEHHE
3aJaHuil A camo-
CTOSITENIHON PabOTHI.
(6.1.2, 632-646).
Paznen 3 MaccooOMeHHBIE ITPOIECCH Koncnekr siexunii
Tewma 3.1 8 5 MMONTOTOBKa K JeK- | TectupoBaHwme.
OCHOBBI TEOPHH MacCONepejayH. UM, TECTHPOBA-
HUIO, BBIIIOJIHCHUC
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IInanupyemsie
KOHTPOJIMpYyeMble)
pe3yJibTaThl
OCBOEHMS:
konYK;OIIK; IIK
U MHAUKATOPbI
JOCTHKEHUS
KOMIIeTeHIUii

OIIK-2,OIIK-2-2
OIIK-4,1OIIK-4-1

OIIK-5,MOIK-5-1

Buabl yueOHoii padoThI

KonTakTHas pa-

1
HaumeHnoBanue
0ora = B Peanuzanus HaumeHoBaHue
s 5 HCIO0JIB3YyeMBbIX
= B pamMKax pa3paGoTaHHOro
o o 2 e AKTHUBHBIX U N
2 = E = IpakTuyeckoii | DJIEKTPOHHOTO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Bug CPC HHTEPaKTUBHBIX
s 8 ®| 9 = > NMOATOTOBKH Kypca
= o r| 25| g & o0pa3oBaTesb-
o E | TS| © (TpyaoemkocTh | (TPYAOEMKOCTH B
= S| =8| 2 HBIX
= 22| EE| 2F . B Yacax) gacax)
= osS| 2E| €58 TEXHOJIOT Hid
4 © O g = = 7=
D S = =% = S = =
= SEal B3| 0ad
3aJlaHuil  JuId  caMo-
CTOSITEBHON PaboTHI.
(6.1.2, 382-430).
Tewma 3.1 Jlaboparophas pabota 10. 12 5 [MoxroroBka otuera o | CobecenoBanue.
W3zyuenne MaccooTnauu B ra3oBoii hase. naboparopHoii pabo- | TectupoBanue.
Te, TMOArOTOBKA K
co0eceIOBaHHIO TpU
crade nabopaTopHOU
pabotsr. (6.1.2, 382-
430).
Tema 3.2 4 3 MMOATOTOBKa K JeK- | TectupoBaHwme.
AbcopOrmst 1 recopOusL. LIUSIM, TECTHPOBa-
HHIO, BBIIIOJIHCHUEC
3aJlaHuil  uId  caMo-
CTOSITEIBHON PaboTHI.
(6.1.2,434-471).
Tema 3.2 JlaGoparopnas pabora 117", 7 5 TMoaroroska otdera o | CobecenoBaHue.
I'maponuHamMuKa KOJOHHBI C  KOJITAYKO- naboparopHoit pabo- | TectupoBanue.
BBIMH TapeJKaMH. Te, TMOJATrOTOBKA K
cobeceloBaHHIO TIpU
crade nabopaTopHOU
pabotsr. (6.1.2, 434-
520).
Tema 3.2 Jlabopartopnas paboTal2™", IMoaroroeka otuera o | CobecenoBaHue.
I'mpponnHamMuka KOJIOHHBI C IPOBajbHBI- nmabopaTopHOii pabo- | TectupoBaHue.
MU TapesKaMH. Te, TMOArOTOBKA K
COOECeIOBaHUIO TIpH
cmade J1abopaTopHOM
pabotel. (6.1.2, 434-
520).
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Buabl yueOHoii padoThI

KonTakTHas pa-

IInanupyemsie )
6oTa e HaumenoBanue
KOHTPOJIMpYyeMble) = = Peanuszanus HaunmeHnoBanue
s 5 HCIOJIb3YeMBbIX
Pe3yJabTaThl = B pPaMKax pa3paéoTaHHOTO
o @ 2 e AKTHBHBIX U N
OCBOEHHUS: o = E = [pakTuyeckoii | DJIEKTPOHHOIrO
HaumenoBaHue pa3aesioB, TeM ) ZEo|l £8| 3 & Bug CPC HHTEPaKTUBHBIX
konYK;OIIK; ITIK S =S| 2F| B = 00DA30BATEND NOArOTOBKH Kypca
U HHIUKATOPBI - e 5 ; = E‘g p - (TpyaoemkocTh | (TPYAOEMKOCTH B
JOCTHKEHUSsI = gﬁ EE| 28 . B yacax) gacax)
. = S 5 Z = € 5 TEXHOJOIMH
KOMIIETEeH Ui Z e8| 88| =8
D S = Q-lg S = =
= SEal B3| 0ad
Tema 3.2 JlaGoparopnas paGora 137", TMoaroroeka otdera o | CobecenoBaHue.
T'unponrHaMuKa HACAIOYHOW KOJIOHHBL. naboparopHoii pabo- | TectupoBanue.
Te, TMOJATOTOBKA K
cobeceoBaHHIO TIpU
cmade J1abopaTopHOM
paboter. (6.1.2, 434-
520).
Tema 3.3 5 4 MOArOTOBKa K Jek- | TectupoBaHue.
[leperonka >xunkocTeit. IS, TECTUPOBa-
HUIO,  BEITNIOJIHEHHE
3aJaHUM I CcaMo-
CTOSITEIbHON PaboTHI.
(6.1.2,471-520).
Tema 3.3 JlaboparopHas padota 14. 7 5 IToarotoBka otueta o | CobecenoBanue.
Pextudukarusi. nabopatopHoii pabo- | TecTupoBanue.
Te, IMOATOTOBKA K
cobeceloBaHHIO TIpU
crade jabopaTopHOU
paborsr. (6.1.2, 471-
520).
Tema 3.4 3 5 MOArOTOBKa K Jek- | TectupoBaHue.
KunkocTHast SKCTpaKLUSL. UM, TECTUPOBa-
HUIO,  BEITNIOJIHEHHE
3aJaHUA O caMo-
CTOSITEIEHON PaboThI.
(6.1.2, 520-550).
Tema 3.5 2 3 MOATOTOBKa K Jiek- | TectupoBaHue.
OcHOBBI Maccorepe/iau B CUCTEMax C TBep- UM, TECTUpPOBa-
T (asoil. HUIO,  BBINIOJHEHHE
3aJaHuil sl camo-
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IInanupyemsie
KOHTPOJIMpYyeMble)
pe3yJibTaThl
OCBOEHMS:
konYK;OIIK; IIK
U MHAUKATOPbI
JOCTHKEHUS
KOMIIeTeHIUii

HaunmeHoBaHue pa3jeioB, TeM

Buabl yueOHoii padoThI

KonTakTHas pa-

oora

Jekunn, yac

JlaGopaTopHbie
pa6oThbl, yac

IIpakTnyeckue
3aHATHS, Yac

CaMocTosTeIbHAsA

padoTa o0y4yarommx-

cH

Bux CPC

HaumeHnoBaHnue
HCIOJIb3YeMBbIX
AKTHBHBIX U
HHTEPAKTHBHBIX
o0pa3oBaTesb-
HBIX
TEXHOJIOT Ui

Peanuzanusa
B pamMKax
IpakTHyeckoi
NOArOTOBKH
(TPy10eMKOCTh
B 4acax)

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT 0
Kypca
(TpyzoeMKoCTh B
gacax)

OIIK-2,OIIK-2-2
OIIK-4,1OIIK-4-1

OIIK-5,1OIIK-5-1

CTOSITEIbHON PaboThI.
(6.1.2, 430-434).

Tema 3.6
AncopOrs.

MOATOTOBKA K JIeK-
LIUSIM, TECTUPOBa-
HUIO,  BBITNIOJIHEHHE
3aJaHuil Al camo-
CTOSITENBHON PabOoTEHI.
(6.1.2, 563-580).

TectupoBanue.

Tema 3.7
Cymka.

MOATOTOBKA K JIEK-
LSIM, TECTUpPOBa-
HUIO,  BBINOJHEHHE
3aJaHUM I CcaMo-
CTOSITEIbHON PaboTHI.
(6.1.2, 583-632).

TecTupoBaHue.

Tewma 3.7 JlaboparopHas padota 15.
N3yueHue KUHETHKYU CYLIKU.

IToaroroBka oruera o
nabopaTopHoil pabdo-
Te, TIOArOTOBKa K
cobeceloBaHHIO TIpU
cmade J1abopaTopHOit
pabortsr. (6.1.2, 583-
632).

CobecenoBanue.
TectupoBanue.

Tema 3.8
MemOpaHHBIE TIPOIIECCHL.

MOJTOTOBKA K JIEK-
LISTM, TECTUpPOBa-
HUIO,  BBINOJHEHHE
3aJaHUA O caMo-
CTOSITEIBHON PaboThI.
(6.1.1, 313-356).

CobOecenoBanue.

UTOTO 3A CEMECTP

68

68

83

HUTOTI'O no fucouIInHe

68

68

83
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*- BBIMOJTHACTCS OFHA paboTa M3 JABYX IO YKa3aHUIO MPEIoaaBatelis, co0eceIoBaHUEe U TECTHPOBAHUE MTPOBOIUTCS TI0 BOIPOCAM JUIsl BCEX Jia-
OopaTOpHBIX padoT;

**_ BBINMOJIHACTCS OJIHA PadoTa U3 JABYX MO YKa3aHMIO MPETOIaBaTelis, COOSCeIOBAaHNE U TECTUPOBAHKUE IPOBOIUTCS IO BOIIPOCAM JUTS BCEX Jia-
OopaTOpHBIX padoT;

**%_ BBHIMOJIHACTCS OJIHA paboTa U3 JABYX IO YKa3aHHUIO MPEIOaaBaTelis, COOeCce0BaHUEe U TECTUPOBAHHUE TPOBOJUTCS IO BOMIPOCAM IS BCEX
1abopaTOpPHBIX padoT;

kA BRIMONHSIETCS OJIHA paboTa U3 TPeX MO YKa3aHHIO MPEernogaBaTelis, coOeceloBaHUE U TECTUPOBAHUE MPOBOIUTCS MO BOIIPOCAM JJIsl BCEX
1abopaTOPHBIX padoT.
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5. TEKYIIM KOHTPOJIb YCIIEBAEMOCTHU U MPOMEKYTOYHAS ATTECTALIUS
1O U'TOI'AM OCBOEHMSA JUCIHHUIIJIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 32/IaHUSI MJIM HHbIE MATEPUAJIbI, HEOOXOAUMBbIE /15l OLEHKH
3HAHUI, YMEHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

TecThl, BbIONIHEHHBIE B cpene Visual Basic W ycTaHOBIIEHHbIE Ha KOMIIBIOTEPHI B
KOMIIBIOTEPHOM KJjiacce JabopaTtopuu "lIporeccsl n anmapaTbl XUMHUYECKOH TexHoIoruu" kadeapsl
"TexHonoruueckoe o00py10BaHUE U TPAHCIIOPTHBIE CUCTEMBI'.

Ilpumep mecmoswvix sonpocos o TeMam 1.3 u 1.5 (o1leHOYHBIE CPECTBA B IOTHOM 00bEMeE
xpansTcs Ha Kadenpe «TexHonorunyeckoe 000pyI0BaHUE U TPAHCTIOPTHBIE CUCTEMBI» ).

1. Kakasi pa3MepHOCTb IIJIOIIA 1 TONIEPEUHOro CeYeHus TpyOoIpoBoa, anmnapara?
. Kakas pasmepnocts cuibl B cucreme CU?
. Kakas pasmepHocTs naBnenus B cucteme CHU?
. Kakas pasmepnocts naBnenus B cucteme MKI'CC?
. Kakast npumensiercs BHecucTeMHas pa3MEpHOCTh JIaBICHUs?
. Kakas pasmepHocts paboTsl, sHepruu B cucteme CHU?
. Kakas pasmepHocTh MomHocTH B cucteme CH?
. Kakas pasmepHocts Temnots! B cucteme C?

9. Vkaxure cxemy rpaduyeckoil WILTIOCTpallMK ypaBHEHUsI bepHysun /Ui TeueHus uneanb-
HOW KUJIKOCTH.

10. Ykaxute cxemy rpauueckoil WUTIOCTpaluy ypaBHeHHUs bepHyiun /Ui TeueHus peasib-
HOW KUJKOCTH.

11. Ykaxure NPpUHLUIIHAIBHYIO CXEMY M3MEPEHHUSI CKOPOCTH >KUIKOCTU ITHEBMOMETpHUYE-
CKOI1 TpyOKO#.

12. YkaxuTe NpUHIMIHAIBHYIO CXeMy HU3MEpPEHHs CKOPOCTH (pacxojia) KHUJIKOCTH MEpHOU
nuagpparmoit.

13. VkaxuTe NpUHINIHAIBHYIO CXeMY U3MEPEHUs] CKOPOCTHU (pacxo/a) >KUIKOCTU ¢ TIOMO-
b0 TPyOb! BenTypu.

01O\ W B~ WD

Bonpocwut onsa cobecedosanun npu coave omuemos 0 1a60pamopHvix padomax
[Tpumep BompocoB At coOeceoBaHus Mpu cade 1abopatopHoit paboTel «CHATHE XapaKTe-

PHUCTHUK IEHTPOOEKHOTO Hacoca» (Bompocs! st cobeceoBaHus MPUBEICHBI B METOIMUECKUX YKa-
3aHUAX K JJa0OpaTOpHOU paboTe)

1. OcHoBHBIE TapaMeTPbl HACOCOB.

2. Hanop Hacoca. BricoTa BcacblBaHMs Hacoca.

3. Paboune xapakTepuUCTUKH JOMACTHBIX HACOCOB M HACOCOB BHITCCHECHUS.

4. OCHOBHBIE THUIIBI JIONACTHBIX HACOCOB U HACOCOB BBITECHEHHUA. VX mpuHIMN JeicTBus,
00J1aCTh TPUMEHEHUS, JOCTOMHCTBA U HEJIOCTATKHU.

5. Pabota HacocoB Ha TUAPABIUYECKYIO CETh.

6. PerynupoBaHue nMpou3BOIUTENHHOCTH JIOMIACTHBIX HACOCOB U HACOCOB BHITECHEHHUSI.

Ilepeuenb BOopocoB K 3k3ameny no aucuuiviuie b1.6.29 «Ilpouecchl n annapaTbl XuMu4e-
CKO#l TEXHOJIOTHID)
1. Knaccuguxarust OCHOBHBIX IIPOLIECCOB XUMUYECKOM TeXHOIOTHU. OCHOBHBIE O0IIUE XapaKTepH-
CTHKH TPOIIECCOB.
2. OCHOBHBIE MOHSTHSI U XapaKTEPUCTUKU IBUIKEHUS KUJIKOCTH.
3. OcHoBbI Teopuu noa06us. TeopeMsl moxo0usl.
4. OcHoBbI Teopun nogoousi. Kpurepuu momodusi.
5. OcHoBbl Teopuu noao6us. KpurepuaiabHoe ypaBHEHHE M'MIPOAUHAMUKH.
6. Meron aHanu3a pa3MepHOCTEH.
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7. OCHOBHOE ypaBHEHHUE TUIPOCTATUKH.

8. IlpakTuyeckoe MPHIOKEHHE OCHOBHOTO YPaBHEHHS THUAPOCTATUKH(IIPUHIIUIT COOOIIAOIIMXCS
COCYZIOB, ITHEBMAaTHUECKOE M3MEpPEHUE KOJMYECTBA >KUJKOCTH B pe3epByapax, TMIpOCTaTUYECKUE
MalNHbI, 1aBJICHUE KUIKOCTH Ha JHO M CTEHKH COCY/Ia).

9. VpaBuenue bepHynmim 1uist uaeanbHON U pealbHOM JKUKOCTH.

10. [IpakTHyeckoe NpuiIoKeHue ypaBHEeHUs! bepHy M (IpUHIMITEI U3MEPEHUSI CKOPOCTH M pacxojia
KHUKOCTH).

11. IlpakTHueckoe MpUIIOKEHUE ypaBHEHUs bepHysiu (McTeYeHue KUIKOCTU IMPU MOCTOSHHOM
YPOBHE JKUJIKOCTU B COCY/JIE).

12. I'uapaBaruecKkoe CONPOTUBIIEHUE MTPH JBMXKEHUH KUIKOCTEH MO TpyOOIpOBOIAAM.

13. Pacuer auamerpa TpyOonpoBo1oB. OnTUMaIbHbIA AMaMETp TpyOonpoBoia.

14. JIBrxkeHue )KUIKOCTH YEPEe3 CTallMOHAPHBINA TOPUCTBINA CIIOM TBEPBbIM YaCTHII.

15. T'uppoarHaMHKa MICEBIOOKIKEHHOTO ¢i10sl. [[HEeBMOTpaHCTIOPT YaCTHIL.

16. CriocoOb! nepeMennBanus, uX JOCTOMHCTBA U HEAOCTATKH, 00JIACTH MPUMEHEHUs. MOIHOCTh
norpebiiseMas Ipu MEXaHWYECKOM IepeMeninBanuu. Pacxos rasa u ero qaBjieHUe IpyU THEBMATH-
YECKOM NEPEMEIINBAHNN. 3aTpaThl JHEPTUU IIPU UCIIOJIB30BAHUM BCTABOK U HACOCOB.

17. Knaccudukanus HEOAHOPOAHBIX cucTeM. OCHOBHBIE METOMbl pa3fesieHus HEOJAHOPOIHBIX CH-
CTEM.

18. MartepuanbHblii 0anaHC mporecca pa3aeiaeHus: HEOJHOPOIHON CUCTEMBI.

19. OrcranBanue. CKOpOCTh OCaXkI€HUS YaCTULL IO AEHCTBUEM CUJIBI TSHKECTH.

20. Pacuer oTCTOMHHUKA.

21. ®unbrpoBanue cycnensuil. CoiicTBa ocagkoB. OUIBTPOBAIBHBIE NEPETOPOAKU. Pexumsl pa-
00TbI (PUITBTPOB.

22. YpaBHeHUe QUIBTPOBAHUS IPU HOCTOSHHONW Pa3HOCTU JAaBJICHHA.

23. YpaBHeHue GUIBTPOBAHUS MPU MOCTOSTHHONW CKOPOCTH Tpoliecca.

24. YpaBHeHnue (pUiIbTpOBaHUS MPH MMOCTOSTHHON Pa3HOCTH JaBlieHUH U ckopocT. Onepanus npo-
MBIBKH.

25. [IpomomKUTEeNbHOCTD 1UMKIIA (GUIBTPOBAHUS TP pa3jelieHnu cycneH3uid. Onpeenenne Heoo-
XOJMMOM MMOBEPXHOCTH (PUIIBTPA.

26. Iopsnok noadopa ¢punbTpa A GUIBTPOBAHUS CYCIIEH3UU.

27. UentpudyrupoBanue. LlenTpobekHas cuia u GakTop pasaeiaeHus.

28. YHpoIleHHbI MEeTo1 pacueTa MPOU3BOAUTEILHOCTH OTCTOMHOMN EHTPUYTH.

29. YpolieHHbI METO/1 pacyeTa IpOU3BOIUTEILHOCTH (QUIBTPYIOLIEH IEeHTPUYTH.

30. Paznienenne ra3oBbIX HEOJHOPOIHBIX CUCTEM IO JEHCTBUEM BJIEKTPHUUYECKUX CHUJL.

31. CiocoObl OYMCTKU T'a30B, UX JTIOCTOMHCTBA M HEJOCTATKH, CPAaBHUTEIbHAS XapaKTEPUCTHKA.

32. OCHOBHBIE TapAMETPBI HACOCOB.

33. Hanop Hacoca.

34. BeicoTa BcackiBaHus Hacoca. KaBuranus.

35. IIpou3BOAUTENHHOCTh MOPIIHEBBIX HACOCOB. XapaKTepUCTUKA MOPIIHEBOro Hacoca. ['paduku
10/1a4y HACOCOB.

36. PerynupoBaHue NpOM3BOAUTEIBHOCTH IOPIIHEBBIX HAcOCOB. J[OCTOMHCTBA M HEAOCTAaTKU
MOPUTHEBBIX HACOCOB.

37. OcHoBHOe ypaBHeHue 1I/0 MmamuH Oisiepa. BnusHue ¢opmbl JOmaTok Ha HAmop IEHT-
pobexHOro Hacoca. 3aKOHBI MTPOMOPIUOHAILHOCTH 11/0 MammH. XapakTepucTuku 11/6 HacocoB. Pa-
6oTta 11/6 HacocoB Ha ceTb. CoBMecTHas paboTa HaCOCOB Ha CETb.

38. PerynupoBaHue MPOU3BOIUTEIBHOCTH 11/0 HacOCOB. JJOCTOMHCTBA M HEJIOCTATKH 11/0 HACOCOB.
39. Knaccuduxanmss KOMIpecCOPHBIX MAIlKH.

40. TIpomeccsl ckaths ra3a (M30TEPMHUYCCKHMA, aJMa0aTHICCKHMA, MOJUTPOMUICCKHN). Y IeIbHbIC
3aTpaThl YJHEPTUH Ha cxkatue. M3o0paxenue mpoueccos cxkatust B P-V u T-S koopAnHAaTaxX.

41. UunukaTopHas quarpaMma MOpIIHEBOTO KOMIIPECCopa.

42. IIpon3BOAUTENHEHOCTD MOPITHEBOTO KOMITPECCOPA.
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43. MHOroctyneH4aToe ckaTue ¢ OXJIKICHUEM raza Mexay crynensmu. M3obpaxenue B P-V u T-
S KoopauHaTax.

44. PerynupoBaHue IPOU3BOJUTEILHOCTH MOPIIHEBBIX KOMIIPECCOPOB. JIOCTOMHCTBA U HEOCTATKU
MOPUTHEBBIX KOMIIPECCOPOB.

45. PerynupoBaHHUe MPOU3BOAUTEIBHOCTH 1I/0 MAIIMH TS CXKATHsI U TIEpeMeIeHus ra3oB. JlocTo-
MHCTBA U HEJJOCTATKH 11/0 MAIINH IS CKaTUs U IepEeMEILEHHs ra30B.

46. Cnioco0OsI pactipocTpanenus temia. Cxema mpoiiecca rnepeHoca Teria. TeniaoBbie OamaHChl.

47. Ilepenaya Teria TEIUIONPOBOAHOCTBIO. TeImIonpoBOIHOCTD MIIOCKON CTEHKHU.

48. [lepenaua Termia TEIUIONPOBOAHOCTHIO. TEIIONMPOBOAHOCTD MIJIMHIPUIECKON CTCHKH.

49. TenoBoe uzinyuenue. 3akonsl Creana-bonsumana, Kupxroda.

50. Ilepenaua Temua KOHBEKIMEH. 3aKOH TEIJIOOTAAYU. Y paBHEHUS MOAO0US KOHBEKTUBHOTO TEIl-
n1oo0MeHa.

51. Tennonepenaua. OcHOBHOE ypaBHeHHe. Teruionepenada uyepe3 IUIOCKYIO CTEHKY. YpaBHEHHE
aJIUTUBHOCTH TEPMUUECKUX COITPOTUBIIEHUIA.

52. Cpennsisi pa3HOCTh TEMIIEPATYpP NIPH TETLIOOOMEHE.

53. B3auMHoe HamnpaBieHUE IBUKEHUS TEIJIOHOCUTEINEH, ero BBIOOP.

54. O06mue NPUHIUITBI TETUIOBOTO pacyeTa TeTI00OMEHHUKOB.

55. IIpuHIUIBI TEIVIOBOTO pacyeTa KOXKyX0oTpyO04aToro Termio0OMEeHHHUKA.

56. IlpuHIMIBI TEMJIOBOTO pacyeTa KOHAEHCATOPOB MapoB.

57. Tenoast uzonsuus. Pacuer TemioBol U30MISALNH.

58. CriocoOb! MHTEHCU(DHUKAIIMN TEMII000MEHa.

59. HarpeBaromue areHTbl, CHOCOObl HAarpeBaHus U 00JaCTU NPUMEHEHHUSI.

60. Oxnaxgarouiye areHTbl, CriocoObl OXJIaX/I€HUS U 00J1aCTU IPUMEHEHHS.

61. OgHOKOpITyCHOE BhIMapHBaHUE. MaTepuanbHbIi U TEIIOBOM OaaHCHI.

62. Ilome3Has pa3HOCTH TeMIlepaTyp NIpPH BBIIAPUBAHWU. PacdyeT MOBEPXHOCTH HArpeBa OIHOTO
KopImyca.

63. MHorokopmycHoe BbllapuBaHue. MaTtepuanbHbIi U TEMJI0BON OAaHCHI.

64. O6mias moJsie3Has pa3HOCTh TEMIIEPATyp MpH BhITapuBaHUH. PacmipeneneHue oOIeit moae3Hou
Pa3HOCTH TEMIIEPATYp MPH YCIOBUU PABEHCTBA MOBEPXHOCTH HAarpeBa KOPILyCOB.

65. O6m1as moJsie3Has pa3HOCTh TEMIIEPATyp MpH BhITapuBaHUH. PacmpeneneHue oOIeit moae3Hou
Pa3HOCTH TEMIIEPATYP MPH YCIOBUHM MUHUMAJIbHON CyMMapHON IIOBEPXHOCTH HarpeBa KOpPIyCOB.
66. MHorokopnycHoe BblmapuBaHue. CxeMbl MHOTOKOPITYCHBIX YCTaHOBOK. BpiGop umcna kopmy-
COB.

67. DKOHOMMS TeIJIa PU BbIITApUBAHUU.

68. MaTepuanbHBIN 1 TEIUIOBOW OaJaHChl H30TEPMHUYECKON KPUCTATITN3AINH.

69. MaTtepuallbHBIN 1 TETJIOBOM OaaHChl M30THAPHYESCKON KPUCTAITU3AIINH.

70. Buasl nponieccoB Macconepeaaun. Cxema rporecca nepeHoca emiectsa. @a3oBoe paBHOBECHE.
71. MaTepuasibHbIN OaNaHC M ypaBHEHHE paboueli IMHIUK MacCOOOMEHHOTO Tpoliecca.

72. Nuddy3uoHHBII 1 KOHBEKTHBHBII MEPEHOC BellecTBa. MeXaHNU3M MPOIIECCOB MAaCCOMIEPEHOCA.
73. Maccootnada. YpaBHeHue Mmaccootnauu. KpurepuaibHoe ypaBHEHHE MACCOOTIAuH.

74. Macconiepeava. YpaBHEHHE Maccomepeadn. Y paBHEHUE aJINTUBHOCTH (Pa30BBIX COMPOTHUB-
JICHUH.

75. Cpenusis IBUXKYIIasi CHJIa MPOIIECCOB Maccornepeaduu.

76. MonuduiupoBaHHbIC YPaBHEHUS MacCOIIEPEIauH.

77. PacueT OCHOBHBIX pa3MepOB MacCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM KOHTAKTOM (a3.

78. PacueT OCHOBHBIX pa3MepOB MacCOOOMEHHBIX aNmnapaToB ¢ CTyMEeHYaThIM KOHTAaKTOM (a3.

79. PaBHOBecwue mpu abcopOmun. MaTepuaabHbIi OamaHc abcopOITH.

80. YpaBHeHue paboueil TuHUM Tpoliecca abcopOIMu MPU MPOTUBOTOKE U MPSMOTOKE (a3, perup-
KyJsiueit abcopoeHra.

81. MarepuanbHblii Oananc abcopouuu. Onpenenenue padbouero pacxoa abcopoeHTa.

82. Iuctmisiius u pektudukamnys. @azoBoe paBHOBECHE B CUCTEME KHIKOCTb-TIap.

83. IIpocras u dpakuoHHas neperonka. MarepuansHblii OanaHc.
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84. Pextudukanus. JlonynieHnus NpuHATHIE IPH PAaCCMOTPEHHUH TIpoliecca. MaTepualbHbINA OalaHc.
85. YpaBHeHue pabounx JUHUN I YKPEIUIAIOed U HCUepHbIBalOIIel YacTH peKTH(PUKALMOHHOM
KOJIOHHBI.

86. MuHMMabHOE U ASUCTBUTEIBHOE (PJIETMOBOE YHUCIIO IPU pacuyeTe peKTU(PHUKALHH.

87. MarepuanbHBIi U TETIOBOM OaaHChl PeKTU()UKATMOHHOW KOJIOHHBI.

88. DKOHOMHUS SHEPTUU B PEKTU(PHUKAIIMOHHBIX YCTAaHOBKAX.

89. Okcrpakuus. IlpuHnunuanbHble CXeMbl SKCTpakuuu. PaBHOBecHe B CHUCTEME KHAKOCTb-
AKHUJIKOCTb.

90. MatepuanbHblii 0ananc 3kcTpakuuu. [IpuHIMNNaNbHBIE CXEMbI OJTHOKPATHON U MHOTOKPATHOM
9KCTPaKLUH.

91. Ancop6uus. IIpomblluieHHBIE aJICOPOCHTHI U UX OCHOBHBIE XapAaKTEPUCTUKH.

92. PaBHOBecue B npoueccax aacopouun. Ckopocts agcopbunu. Ypasaenue lllunosa.

93. PacueT neproanyecKux U HEMPEPHIBHO JACUCTBYIONINX aICOPOEPOB.

94. Cyuka. [Tapamerpsl BnaxkHoro Bosayxa. [-X nuarpaMma BiIa)xHOTO BO3ayXa.

95. U3006pakeHue MpoLeccoB M3MEHEHHs COCTOSHUS Bo3ayxa Ha [-X nuarpamme (HarpeBaHue,
OXJIaXJIeHUE, CYIIKa, CMEIICHHE).

96. PaBHOBecue B miporieccax Cymku. opmbl CBSI3U BIIard C MAaTEPUATIOM.

97. MatepuanpHblii 0anaHnc cymku. bajganc Biaru B CyIIMIbHOM areHTe.

98. TennoBoii 6anaHC KOHBEKTUBHOM CymIMIKU. TeopeTnueckas CymniKa.

99. TeroBoii 6anaHc KOHTAKTHOW CYIIMIIKU.

100. BapuanTsl nporiecca Cymku. JJoCTOMHCTBA M HEIOCTATKH BApUAHTOB.

101. Cxopocts cymiku. MicnapeHue Biaru ¢ HOBEpXHOCTH U €€ IIEpEMELIEHNE BHYTPU MaTepHala.
102. CymHocTs mporecca MeMOpaHHOTO pasaeneHus: cMeceit. (OCHOBHBIE XapaKTepUCTUKH, o0paT-
HBIA O0cMOC, ylbTpaguiIbTpalys, UCIIapeHue yepe3 MeMOpaHy, Juainu3, 31eKTpoauanus, 1updysu-
OHHOE pa3JieJICHUE Ta30B.)

103. MembOpansl. KuneTnka nmporieccoB MEMOpPaHHOTO pa3/ieieHusl cMeceil. BiusHue pa3nndHbIx
(hakTOpPOB Ha MPOIIECC MEMOPAHHOTO Pa3IeIICHUs] CMECEH.

5.2. Onucanue mokasarejned M KPHUTEPHEB KOHTPOJISI YCIEBAEMOCTH, ONMMCAHUE IIKAJ
OLICHUBAHMS

JIst olleHKM 3HAHWM, YMEHHM, HAaBBIKOB U (DOPMHUPOBAHHS KOMIIETEHIIUU TI0 JUCITUTIIMHE MO-
KET MPUMCHSTHCS OaTLHO-PEHUTHHTOBASI/TPATUIIMOHHAS CHCTEMa KOHTPOJIS U OIEHKH YCIIeBaeMo-
CTH 00y4Jaromuxcs | o4Hoil opMBlI.
OcHoBHBIE TpeOOBaHUSI 0ATLHO-PEUTHHIOBOW CHCTEMBI TIO JTUCIUIUIMHE W IIIKAJIa OICHHU-
BaHMsI MMPUBEICHBI B TaOMIax 5 u 6.

Tabmuua 5
Hlxkana
JK3aMeH
OlleHMBAHUS

86-100 OTnruHO
71-85 Xopomo
55-70 Y 10BIIETBOPUTEIHHO
0-54 HeynosnerBopureabHo

! B 3a4emHuyro KHUsMICKy 06)/‘{(1}01/(46200}1 8blCmaeisAenmcs OYeHKa mpaduuuozmoﬁ cucnmembnl
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Ta6JII/II_Ia 6 - KpI/ITepI/II/I OLICHUBAHUA PE3yJIbTaTa O6y‘-IeHI/IH IO AMCHHUIITIMHE U IIKaJ1a OIICHHUBAHUA

Kpurtepun oueHuBaHus pe3yJabTaToB 00y4eHHUsI

OrneHka Oneska Oneska Onenka
Ko/ 1 HANMeHOBaHHe Konx 1 HanMeHOBaHHe MHY  «Hey/10BJI€TBOPHTEIbLHO» «YOBJICTBOPUTEJIbHO» / «XOpomo» / «OTJIMYHOY /
KOMIIeTeHIHH AUKATOPA TOCTHKCHUA / «HE 3aUTCHO» «3aYTEHO» «3aYTEHO» «3aYTECHO»
KOMIEeTeHINH 0-54% 55-70% 71-85% 86-100%
OT max PeHTUHTOBOM OT max peHTUHTOBOM OT max peHTUHTOBOM OT max PeHTUHTOBOM
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS
OIIK-2. Cmocoben wuc- | MOIIK-2-2. Ucnonesyer | Uznoxenue yuyeOHoro matepu- | ®GparmenrapHsle, moBepx- | 3Haer Martepuan Ha | Mimeer miyOokne 3HaHUSA
M0JIb30BaTh ~ MaTeMaTu- | MareMaThdeckue, (Qusndye- | ana OeccHCTEMHOE, HEIOJHOE, | HOCTHBIE 3HAaHUS MO MareMa- | JOCTaTOYHO XOpOIIEM | BCETO0 Marepuaia CTPYKTY-
YecKHe, ¢du3mueckue, | ckue, (H3NKO-XMMHYECKUE, | HE OCBOCHBI MaTeMaTHYeCKHe, | THYSCKHM, (H3uueckuM, (U- | ypOBHE; TPEACTABISACT | Pbl IHCIMIUIMHBI;, OCBOMII
(bHU3HKO-XUMHUYECKHUE, XAMHYECKHE METOIbl Ui | (pU3HUecKue, (GU3MKO- | 3UKO-XMMHYECKHM, XHMHYe- | OCHOBHBIC 33Jaud B | HOBAalUH JEKIHOHHOTO
XHMHYECKHE METOJIbI U | pelleHns 3a1ad Mpodeccuo- | XUMUYECKHe, XMMHUYECKUEe Me- | CKUM METOIaM Ui PEIICHUS | paMKax MOCTAHOBKH | Kypca IO CpPaBHEHUIO C
pemreHus 3amad mpodec- | HaIbHOM NeSTeTbHOCTH: TOMBI [UIA PemIeHrs 3afad Ipo- | 3amady npodeccnoHaIbHOM | meneld M BBIOOpa 000- | yueOHOMH JUTEPATypOi;
CHOHAJILHOU e TeNbHO- (beccroHaNbHON NEeATETIBHOCTH: | AESTEIIBHOCTH: PYZOBaHHS M TpPaBWI | M3JIOKEHHE  IMOITYyYEHHBIX
CTH €ro 3KCIUTyaTaluH 3HAHUI TOJNHOE, CHCTEeM-
HOE; JIOIYCKAIOTCsI €JIMHUY-
HBlE OIIMOKH, CaMOCTOSI-
TEJILHO HCIpaBIIsieMbIe TPU
cobece1oBaHUH
OIIK-4. Criocoben obec- | MOIIK-4-1. Ob6ecneunBaer | M3noxenue ydeOHoro marepu- | dparmeHTapHsbIe, moBepx- | 3Haer Martepuan Ha | Mimeer miyOokue 3HaHUSA
MeYuBaTh  NPOBEICHHUE | MPOBEACHHE  TEXHOJOTW4Ye- | aja OecCHCTEMHOE, HEIOJHOE, | HOCTHBIE 3HAaHWS II0 MpOBE- | JOCTaTOYHO XOPOIIEM | BCETO Marepuaia CTPYKTY-
TEXHOJIOTUYECKOI0 IPO- | CKOTO MpoLecca, UCTIONB3YeT | He OCBOCH TEXHOJOTMYECKUIl | ICHWIO  TEXHOJOTHYECKOTO | YPOBHE;, MPEACTABISACT | Pbl IHMCUUIUIMHBI, OCBOWII
necca, UCIIONB30BaTh | TESXHHYECKHE CpPEACTBA JUIs | IPOIeCC, HE HCIOJIB3yeT TeX- | Mpolecca, IO HCIOJb30Ba- | OCHOBHBIC 33Jayd B | HOBAalUH JEKIHOHHOTO
TEXHUYECKAE  CPEACTBA | KOHTPOJIA MapaMeTpoOB TeX- | HUYECKHE CpPEeICTBA Uil KOH- | HAIO TEXHHYECKHX CPEICTB | paMKax MOCTAHOBKH | Kypca IO CpaBHEHUIO C
IUISL KOHTPOJISL ITapameT- | HOJOTHMYECKOro  Ipolecca | TPOJisi MapaMeTpOB TEXHOJIOTH- | JUId KOHTPOJS IapaMeTpoB | Ieneil u BbIOOpa onTH- | yuyeOHOH JUTEPATyPOH;
POB  TEXHOJIOTHYECKOTO | CBOWCTB CHIPbS M TOTOBOM | YECKOTO Ipolecca, He yMeeT | TEXHOJOTHYECKOTO Mpolecca, | MaJbHBIX CIIOCOOOB MX | M3JIOKEHHE  IOJyYCHHBIX
nporecca, CBOWCTB ChI- | NPOAYKIMH, OCYLICCTBISATH | M3MEHSATH ITapaMeTPhbl TEXHOJO- | IO OCYIISCTBICHUIO M3MEHEe- | JTOCTHKCHHUS 3HaHUH TIOJIHOE, CHCTEM-
pbsl U TOTOBOM NIPOAYK- | U3MEHEHHME IapaMETPOB Te€X- | THYECKOTO Mpolecca HHASA TapaMeTPOB TEXHOJIOTH- HOE€; IOIyCKAaIOTCs €IUHHAY-
IIUM, OCYLIECTBIATh M3- | HOJIOTMYECKOTO  Hporecca Y4eCKOro mporecca Hble OMIMOKH, CaMoCTOs-
MCHCHHUC napamMeTpoB | Ipu U3MCHCHHUHU CBOWCTB TCJIBHO HUCIIPABJIACMBIC TIPU
TEXHOJIOTUYECKOTO IPO- | CHIPBS: cobece0BaHIN

mHecca IMpH H3MEHEHUH
CBOWCTB CHIPbd
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OIIK-5. Cnocoben ocy-
LIECTBIISAITh IKCIIEPUMEH-
TalbHBIE HCCIIENOBAHUS
M WCIBITAaHUSA 10 3aJaH-
HOM METOJIMKE, NPOBO-
IUTh HAOJIOAECHHUS U W3-
MEpEeHHsI C Y4YeTOM Tpe-
OoBaHHII TEXHUKU O€3-
OIIACHOCTH,  00pabatbi-
BaTb M HHTEPIPETUPO-
BaThb 3KCHepI/IMeHTaHb-
HEIE TaHHBIE

HOIIK-5-1. OcymecTBiser
9KCIIEPUMEHTAILHBIE HCCIIe-
JOBaHUS W HCIBITAaHUS 110
3alaHHON METOJUKE, MPOBO-
IHUT HAOMIOAEHHS M U3Mepe-
HUsL C y4eToM TpeOoBaHHi
TEXHUKU O€30I1aCHOCTH, 00-
pabaTeiBaeT W WHTEPHPETH-
pyer  3KCIEpUMEHTabHBIE
JaHHbIC:

Uznoxenne y4eOHOrO Marepu-
ajga OecCHCTeMHOE, HEMOJHOE,
HE OCBOCHBI IIPUHIUIBI BBI-
MTOJTHEHUS DKCTIEPUMEHTAITBHBIX
HUCCIEIOBAHUI W HWCIBITAHUHN
0 3aJaHHOM METOJIHMKE, He
yMeeT TMPOBOIUTH HAOIIOACHUS
U U3MEPEeHHS C y4eToM Tpebo-
BaHMH TEXHHKH 0€30IMaCHOCTH,
HE yMeeT o0pabaThiBaTh U HH-
TEPIPETUPOBATh IKCICPUMEH-
TaJbHbIE JAHHBIE:

®parmeHTapHbIE, TOBEPX-
HOCTHBIE 3HaHHMS IO MPHUHIH-
aM TIPOBENEHHS IKCIEpH-
MEHTAJIbHBIX UCCIIEJOBAaHUN U
HUCIIBITAHUI I10 3aJaHHOU Me-
TOAMKE, MPOBOIAUT HaAOIIOIE-
HUSI U U3MEPEHHs C HEKOTO-
pPBIMH HapyLICHUSIMH TEXHH-
Ku 0e30MacHOCTH, MPoOIIeMbI
¢ 00paboTKoif U UHTEpHpeTa-
HUed  3KCIEPUMEHTaJIbHBIX
JIAaHHBIX

3HaeT MaTtepuajl Ha H0-

CTaTO4HO XOpolIeM
YPOBHE; TPEACTABISIET
OCHOBHBIE  33Ja4l B
paMKax MOCTaHOBKH

meneil u BeIOOpa OMNTH-
MaJIbHBIX CIIOCOOOB HX
JIOCTHIKEHUS

HNmeer rtnyOokue 3HaHUS
BCEro Marepuaia CTPYKTY-
pPBl  TUCHWIUINHBL, OCBOWII
HOBAIIMH JIEKITAOHHOTO
Kypca TII0 CpaBHEHHIO C
y4eOHOH JUTEPaTypOii;
U3JI0KEHNE  TONYyYeHHBIX
3HAHWI IIOJIHOE, CHCTEM-
HOE; JOMYCKAIOTCS CIMHUY-
HBIE OIIMOKH, CaMOCTOSI-
TEJBHO HCIPABJISIEMbIC MPH
cobeceI0BaHHU
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Tabnuna 7 Kpurepuu oueHuBaHus

Onenka

Kpurtepun oueHuBanus

Belicokuii ypoBeHb
«5»
(OTIMIHO)

OLICHKY «OTJIMYHO» 3aCIy>XKHBAaeT OOYYalONIMKCS, OCBOMBIINN 3HAHUS, yMe-
HHS, KOMIICTEHIIMH M TEOPETHYECKUI MaTepHan 0e3 IMpoOeioB; BHITOIHUBIINI
BCE 3a/1aHHS, IPEYCMOTPEHHbIE Y4EOHBIM IJITAHOM Ha BBICOKOM KauyeCTBEHHOM
YpPOBHE; MPaKTUYECKHE HABBIKU MPOPECCUOHATBHOTO MPUMEHEHUSI OCBOSHHBIX
3HaHUH cHOPMHUPOBAHEIL.

CpenHuil ypoBeHb
«4»
(xoporo)

OLICHKY «XOPOLIO0» 3aciyXHBaeT O00yyarolluiica, NPaKTUYECKU ITOJHOCTHIO
OCBOMBIIMH 3HAHMSA, yYMEHHs, KOMIICTEHIMM M TEOPETHYECKUH MaTepHal,
y4eOHbIE 3aJlaHMs HEe OLEHEHBI MAaKCHMAJIbHBIM YHCIOM 0alljioB, B OCHOBHOM
copMUpOBaI IPAKTHYECKHE HABBIKH.

IToporossiii ypo-
BeHb «3» (y10BIIE-

OIIEHKY «Y/AOBJIETBOPUTEJIbHO» 3aCIyXHBAeT OOYYarOIIWICS, YaCTHIHO C
npoOeaMu OCBOUBIIINI 3HAHMS, YMEHUS, KOMIIETCHIINA ¥ TEOPETHUECKUNA Ma-
Tepuajl, MHOTHE y4eOHbIe 3a/laHusl JIMOO HE BBIMOJHWI, 00 OHHU OICHEHBI

TBOPHUTEIBHO)
qucIoM 0ayuIoB OJIM3KMM K MUHMMAJIBHOMY, HEKOTOPbIE IPAaKTHYECKHE HABbI-
KH He C)OPMHUPOBAHBI.
MuHUMaIbHBIA OLIEHKY «HEYIIOBJIETBOPUTEIHHO» 3aCIyKHBaeT 00y4aIOMIUIACS, HE OCBOUBLINI
YPOBEHB «2» (He- | 3HAaHUs, yMEHHsI, KOMIIETCHLIMN U TEOPETHUECKUI MaTepral, yueOHble 3aJaHns
YAOBJIETBOPUTEIIb- | HE BHIIOJHWII, IPAKTUYECKUE HABBIKH HE C(HOPMHUPOBAHBI.
HO)

6. YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1. YueOnasi iureparypa

6.1.1 IprtHepckuit FO.M. Tlpornecch! u anmapaThl XUMHYECKOW TEXHOJIOTUU: B 2-X KHHUTaX. -
M.: Xumus, 1995.

6.1.2 Kacarkun A.I'. OCHOBHBIE MPOLIECCH U anmapaTbl XUMUYECKON TEXHOJOTUHU. - M.::
Xumus, 2005, 2009

bubnuoreunsiit GoHA YKOMIJIEKTOBAH MEYaTHBIMU U3JaHUSIMU U3 pacueTra He MeHee
0,25 sx3eMIUIsIpa KaXA0T0 W3 W3/IaHWH, YKa3aHHBIX BBINIC HA KAKJIOTO O00ydYaromerocs us3
YuCJIa JIUI, OJHOBPEMEHHO OCBAHBAIOIIUX COOTBETCTBYIOILYIO JUCITUTIINHY (MOJIYJIb).

6.2. MeToauuecKue YKa3aHusl, pCKOMCHIAIMUA U IPYIrue MaTepuajibl K 3AHATUAM

6.2.1 Ompenenenue THIPABINYSCKUX COMPOTUBIICHUM TPyOOIPOBOIOB: METO/.yKa3aHusi K Jiabopa-
topHoii pabore. /HI'TY; Cocr.: C.1. Cmupnos, C.P. Py3anos, E.H. Caxxuna. — H.Hosroponx, 2011. — 25c.

6.2.2 CHsTHE XapaKTEpUCTHUK LEHTPOOEKHOr0 Hacoca: METO.yKa3aHHs K JlabopaTOpHOU
pabote. /HI'TY; Cocr.: C.1. CmupnoB, A.M. Crenanos, C.P. Py3anos. — H.Hosropox, 2003. — 9c.

6.2.3 CHsaTHE XapaKTepUCTUK BUXPEBOTO HAcOCa: METO/.yKa3aHUs K JJabopaTopHOM padore.
/HI'TY; Cocr.: C.1. Cmupnos, C.P. Py3zanos, E.H. Caxuna. — H.Hosropona, 2009. — 12c.

6.2.4 N3zydenne paboThl IIEHTPOOSIKHOTO HACOCA B TUAPABIMYECCKON CETH: METOJI.yKa3aHUs
K naboparopHoit padore. /HI'TY; Cocr.: A.C. Purun, C.1. Cmupnos, C.P. Py3anos, E.H. Caxuna.
— H.Hosropoga, 2006. — 16c.

6.2.5 VcnplTaHue MOPITHEBOTO KOMIIpECCOpa: METOJ.yKazaHus K JiabopaTopHOil paboTe.
/HI'TY; Cocr.: C.P. Py3anos, C.11. CmupnoB, A.M. Crenanos. — H.Hosropoz, 2003. — 10c.

6.2.6 Ilpoueccel u anmapaTbl XMMHUYECKOW TEXHOJIOTMH. [ 'MApOMEXaHMYECKHE MPOLECCHI:
nabopatopusbiii ipaktukym /HI'TY; C.M. Cmupnuos, C.P. Py3anos, E.H. Caxuna. — H.HoBropon,
2014. -91c.

6.2.7 VcnpiTanue THMKIOHA: METOA.yKa3zaHUs K jabopartopHoit padore. /HI'TY um. P.E.
Anexceesa; coct.: C.P. Py3anos, C.11. Cmupnos. — H.Hosropog, 2014. — 14c.
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6.2.8 VcnbiTanue 1abopaToOpHOrO BaKyyM-(PrIIbTpa: METOJ.yKa3aHUsl K JabopaTopHO# pa-
6ore. /HI'TY um. P.E. Anekceena; coct.: C.P. Py3zanos, C.1. Cmupnos, A.C. Purun, E.H. Caxxuna
— H.Hogropoa, 2007. — 10c.

6.2.9 UcnpiTanue TenaooOMeHHHKa TpyOa B TpyOe: MeTo1.yKa3aHus K 1abopaTopHOil pabo-
te. /H['TY um. P.E. Anekceesa; coct.: C.P. Pyzanos, C.1. Cmupnos, E.H. Caxxuna — H.Hosropon,
2010. — 15c.

6.2.10 McnbiTaHue KOXKyXoTpyO4aToro TeriooOMEeHHUKA: METO.YKa3aHusl K 1JabopaTOpHOM
pabore. /HI'TY um. P.E. AnekceeBa; coct.: C.P. Py3anos, C.1. CmupnoB, E.H. Caxuna —
H.Hosropog, 2015. — 18c.

6.2.11 VcnplTanue BbITapHOM YCTAaHOBKU: METOJI.yYKa3aHus K JabopaTtopHoii padote. /HI'TY
uMm. P.E. Anekceea; coct.: C.1. Cmupnos, C.P. PyzanoB, A.M. KeamennukoB. — H.HoBropon,
2013. — l4ec.

6.2.12 I'maponrHaMuKa KOJIOHHBI ¢ KOJMAYKOBBIMU TapeIKaMH: METOJ.yKa3aHus K Jlabopa-
topHo#t padore. /HI'TY um. P.E. Anekceea; coct.: C.P. Py3anos, C.1. Cmupnos, E.H. Caxuna. —
H.Hosropopa, 2007. — 14c.

6.2.13 TI'uagpoarHaMKKa KOJIOHHBI C MPOBATBHBIMU TapelKaMu: METO.yKa3aHus K nabopa-
toprou padore. /HI'TY um. P.E. Anekceera; coct.: C.P. Pyzanos, C.1. Cmupnos, E.H. Caxuna. —
H.Hosropoga, 2009. — 14c.

6.2.14 N3ydenne maccooTaaud B Ta30BOM (ha3e: METO.yKa3zaHus K JabopaTOpHON padore.
/HI'TY um. P.E. Anekceesa; coct.: C.1. Cmupnos, C.P. Pyzanos. — H.Hosropoz, 2016. — 17c.

6.2.15 Pextudukanus BOAHO-CIIUPTOBOTO PACTBOpPA: METOMA.YKa3aHUs K J1JaOOpaTOpHOU pa-
6ote. /HI'TY; coct.: B.M. bonmocos, C.P. Py3anos, C.11. Cmupnos. — H.Hosropon, 2001. — 26¢.

6.2.16 WM3yuenue mpormecca CYIIKH B BO3AYIIHOW IUPKYJSIIUOHHOW CYIIWJIKE: Me-
TOJ.yKa3aHus kK jabopatopHoil pabore. /HI'TY um. P.E. Anekceea; coct.: C.U. Cmupnos, C.P.
PysanoB. — H.Hosropon, 2012. — 18c.

6.2.17 Ilpouecchl u amnmapaThl XMMUYECKOM TexHonoruu. ConaepxaHue Kypca, TpUMEpPbI
pacueToB W 3aJaHUS K KOHTPOJIBHBIM paboram. YueOHoe mocobue (mpaktukym). / HI'TY um P.E.
Aunexceena; coct. C.1. Cmupnos, C.P. Py3anos, E.H. Caxxuna — H.Hosropon, 2017. — 215c.

6.2.18 Ilporeccsl U ammapaTbhl XUMHUYECKOM TEXHOJIOTMH. TerioBble M MacCOOOMEHHBIE
nporiecchl: Jaboparopubiid npaktukym. / HI'TY um P.E. Anekceesa; coct. C.P. Py3anos, C.H.
Cwmupnos, E.H. Caxxuna — H.Hosropox, 2018. —170c.

6.2.19 Meroauyeckue yKa3aHus IS CTYJEHTOB 0 OpTraHU3aIlMH CAMOCTOSITEIIbHONW pabOThI
10 AUCLMIIIIMHAM, 3aKPEIUIEHHBIM 3a IPENoAaBaTeasiMu KaQeaphl, yTBepKACHBI Ha 3acefanun Kades-
pet or 04.02.2015 1., mpoTokos Ne5.

6.2.20 Metoanueckue peKOMEHIAIMK IO OPTaHU3AMU U TUIAHUPOBAHHUIO CAMOCTOSITEIbHON
paboThl cTyIeHTOB mo auctuIuinHe. [IpunHsaTel YueOHo-Meroandeckum coBeroM HI'TY um. P.E.
Auekceena, MIPOTOKOJI No2 oT 22 arnpens 2013r. DJIEKTPOHHBIN aJpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met rekom_organiz_samoct rab.pdf?20.

6.2.21 IlaBnoB K.®., Pomankos I1.I., HockoB A.A. IIpumeps! u 3a1a4n 1Mo Kypcy mpoliec-
COB M anmnapaTroB XUMUYECKOU TexHoJoruu. - M.: Xumus, 1987, 2005, 2007.

6.2.22 Jlprtepckuil FO.M. OcHOBHBIE MpoOLECChl M anmapaTrbl XUMHAYECKON TEXHOJIOTHU.
[Toco6ue o nmpoekTupoBanuto. - M.: Xumus, 1983, 1991, 2007, 2008.

7. HTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4eOHbIi mporiece Mo AUCHUTUINHE 00ecTieueH He00X0UMBbIM KOMITJICKTOM JIUIIEH3MOHHOTO U
CBOOOJTHO PacIpOCTPaHSIEMOro MPOrPaMMHOTO 00€CIIeUeHHUs, B TOM YUCJIE OTE€UECTBEHHOTO TTPOU3-
BOJACTBa (COCTaB MO MUCIUIUIMHE ompeneieH B Hactosied PIIJ[ u moanexxutr oOHOBIEHUIO TIPH
HEOOXOIUMOCTH).
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20

7.1. IlepeyeHb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabnuua 8. [lepeueHb 31€KTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanne 96C Ccplika k 9BC
1 | KoHcynbpTaHT CTyeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryanbnas kamwkHas monka HTb HI'TY | http://cdot-nntu.ru/anexktponHas_6ubinoreka
4 | Undopmanmonnas cuctema "Exqunoe okno | http://window.edu.ru/
J0cTyna K o0pa3oBareibHbIM pecypcam”

7.2. IlepevyeHb JIMLIIEH3MOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOr0 IPOrpaMMHOIO
o0ecrnieyeHusl, B TOM YHCJIe OTEYECTBEHHOr0 NPOM3BOJACTBA HEO0XOAUMOIroO IJsl OCBOCHUS
AUCHUILINHBI

Ta6muma 9. [IporpammHuoe obecrieueHne

Ne | IIporpamMHoe obecrnieyeHne, HCIOJIb3yeMoOe B IIporpammHoe obecrieyeHue cCBOOOHOIO pac-
n/n YHHBEPCHTETE HA TOTOBOPHOI OCHOBE NPOCTPAHEHHS
1 Microsoft Windows 10 (moamumcka MSDN | Adobe Acrobat Reader
700593597, mnommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft VISUAL STUDIO 2008 (nmoamnucka Visual Studio Code
MSDN 700593597, noamucka DreamSparkPre- https://code.visualstudio.com/download
mium, 19.06.19)
3 Microsoft office 2010 (JIuuensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)
4 KoncynsranT [Lmtoc PTC Mathcad Express
https://www.mathcad.com/ru

IlepeyeHns coBpeMeHHBIX NPO¢ecCHOHANBHBIX 023 JAHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

B tabmune 10 ykazaH mnepedeHb MpoecCHOHANBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX
CIIPAaBOYHBIX CUCTEM, K KOTOPBIM 0O€cIeueH 10CTy (yIaJleHHbIN AOCTyN). JlaHHBII NepedeHb MoI-

JISKUT OOHOBJICHHUIO B COOTBETCTBUU ¢ TpeboBanmsimu @I'OC BO.

Ta6muma 10 - [TepeueHs coBpeMEHHBIX TPOPECCHOHABHBIX 0a3 TaHHBIX U
WH(GOPMAIMOHHBIX CITPABOYHBIX CHCTEM

HaumenoBanne npogeccnoHaAIBLHON 0a3bl

HdocTyn k pecypcy (yaajdeHHBIIi T10CTyN ¢ yKa-

ry‘; HAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CH- 3aHHEM CCBIJIKH/I0CTYN U3 JIOKAJbHOH CeTH
CTEeMblI YHHBEPCHUTETA)
1 2 3
1 ba3a nannbIX cTannapToB U pernameToB POC- https://www.gost.ru/portal/gost
CTAHJAPT //home/standarts

[Tepedens npodeccnoHanbHEIX 0a3 JaHHBIX U

2 https://cyberpedia.su/21x47c¢0.html
MHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

3 Wuctpymentst um  BeO-pecypchl s BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
pa3pabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBouHas mpaBoBasi cuctema «KoHCysbTaHT- o

4 JIOCTYTI U3 JIOKAJIbHOM CeTH

ITmrocy
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8. OBPA3OBATEJIBHBIE PECYPCbI JIJIs1 THBAJIMAOB U JIUL C OB3

B tabmune 11 yka3zan nepeyeHb 00pa3oBaTEIbHBIX PECYpPCOB, UMEIOIIUX (HOPMBI, aaarl-
TUPOBAaHHbIE K OIPAaHUYEHMSIM UX 3/I0POBbs, @ TAK)KE CBEJICHUS O HAJIMYUU CIIEHUAIbHBIX TEXHUYE-
CKUX CPEJCTB 00y4eHUs KOJUIEKTUBHOTO U MHUBHUYyaJIbHOTO TIOJIb30BAHUS.

Tabmuua 11 O6pa3zoBarenbHble pecypchl Ui HHBaIUA0B U aul ¢ OB3

Ne

IlepeyeHb 00pa3oBaTeJLHBIX PECYPCOB,
NMPUCTOCOOTEHHBIX VIS UCTIO0JIL30BAHUS
uHBaauaamMu u aunamu ¢ OB3

CBe)IeHI/lﬂ 0 HAJINYHUH ClIeIIMAJbHBIX TEX-
HUYECKHUX CPEACTB Oﬁy‘le}ll/lﬂ KOJJIE€KTHB-
HOI'o 1 UHAUBUAYAJBbHOI'O IT0JIb30BaAHUSA

ObC «KoHCYNbTaHT CTyACHTa»

03BYYKa KHUT W yYBEIMUYCHUE MPHUPTa

OBC «Jlanpy»

CIICINAJIBHOC MOOMIIbHOE IIPUIIIOKECHUEC - CUH-

2 T€3aTOp pe4H, KOTOPHIN BOCIIPOU3BOAUT TEK-
CTbl KHUT' 1 MCHIO HaBUT'allUN
3 | OBC «¥Opaiit» BepcHst JUIsl c1a00BUISAIINX

Cornacno @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-®3 ot 29.12.2012 r. ct. 79, 0.8
"IIpodeccuonanpHoe 00ydeHue u mpodecCuoHabHOE 00pa3oBaHue OOYYArONINXCSI ¢ OTPaHUYCH-
HBIMU BO3MO’KHOCTSIMH 3/I0OPOBbSI OCYILIECTBIISIOTCS HA OCHOBE 00pa30BaTeIbHbIX IIPOrpamMm, ajiam-
TUPOBAaHHBIX MPU HEOOXOAUMOCTH JUIsl 00ydeHHsl yKazaHHbIX oOyuatomuxcsa'. AOII pa3pabaTbia-
eTcs MO0 KaKIOM HAaIpaBJICHHOCTHU NP HAJMYUU 3asiBICHUHM OT 00y4aroUIuXcs, SBISIOIUXCS UHBA-
muaamu win gunamu ¢ OB3 u u3bgaBUBIINX KellaHne 00 00y4YeHWH IO JaHHOMY THITYy 00pa3oBa-

TCJIbHBIX IIPOT'paMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIAUMOE J1JIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCIIAIIJIMHE

VY4eOHble ayAUTOPUU I TPOBEICHUS 3aHATUH MO AUCIUIINHE, OCHAIIIEHBI 000PYI0BAaHUEM U
TEXHUYECKUMH CPEACTBAMU O0YyUECHUSI.
B Tabauue 12 nepeuncieHs:

- yueOHbIe ayIUTOPHUH JJIS MPOBEICHUS YUCOHBIX 3aHITHI, OCHAIIEHHBIE 000PYJI0BaHHEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS;
- TIOMEMICHUS ISl CAMOCTOSITEIbHOW pabOThl 00YUYaIOIIUXCs, KOTOPBIE JTOKHBI OBITH OCHA-
HI€Hbl KOMIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBHIO MOAKIIOUEHUA K ceTn «WHTepHeT» u
obecrieueHreM JOCTymna B AJIEKTPOHHYIO HWH(GOpMaIMmoHHO-0Opa3oBaTenbHy0 cpeny TN

HI'TY.

Tabnuua 12 - OcHaleHHOCTh ayAUTOPUI U IOMEIIEHUH I CAMOCTOSTENTbHON pabOThI
o0ydJaronmxcst 0 JUCIUILINHE

Ne | HammeHoBaHme ayau- OcHaleHHOCTh Ay TUTOPHIi MO- IlepeyeHb JTULIEH3HOHHOIO NIPO-
TOPHIi M MOMeLeHuit MelleHHid M moMeleHuii 1S ca- TPaMMHOI0 ol0ecre4eHusl.
AJISl CAMOCTOSATEIbLHOM MOCTOAATEIbHOI padoThI PexkBU3NTHI NOATBEP:KIAIOIIETO 10-
padoThI KYMeHTa
1 3101 Aynpurtopus ans | MynbTuMeanitHOE 000pyI0BaHUE
JIEKIIMOHHBIX 3aHATUI
Hwxeroponckas o0, T.
H3epxxuHck, yiu. Iaiina-
pa, 1. 49
2 3104 JIabopaTopus JlaGoparopHsie ycraHoBkH: "KuHe-
"MaccoOOMEHHBIX U THKa cymku"; icnpiTaHue KOXKyXO0-
TEIUIOBBIX IPOLIECCOB" TpyOHOTO TeruooOMeHHuKa'"; "Hc-
Huskeroposckas o6, r. | NPITAHHE TeII000MEHHUKA TpyOa B

28




KJIacc - MOMEILEHHE IS
CPC, kypcoBoro mpoek-
TUPOBaHUS  (BBINOJIHE-
HUS KypCOBBIX pabor),
Hwxeroponckas o6, T.
Hzepxunck, yn. I'aiina-
pa, n. 49

2 I'6 O3Y, monutop Acer 17 — 12
TIT.

[IK nonkmiouensl k cetu «MHTep-
HET» M O0ECIeYnBaIOT JOCTYIl B
DJIEKTPOHHYIO  HWH()OPMAITMOHHO-
00pa3oBaTeNbHYI0 Cpely YHHBEp-
cuTeTa

Ne | HaumeHnoBaHme ayam- OcHalleHHOCTHh AyAUTOPHUI 1M0- IlepeyeHb JTULIEH3MOHHOTO NIPO-
TOpUii U MOMeleHu MellleHUi ¥ moMeleHni 1JIs ca- TPaMMHOI0 o0ecrevyeHusl.
AJIS CAMOCTOATETLHOM MOCTOSITEJILHOI PadoThI PexBH3UTHI MOATBEP:KAAIONIETO 10-
padoTsl KYMEHTa
JzepxxuHCK, yi. [afiqa- | TpyOe"; "MaccooTnaua B Ta30BOM
pa, 1. 49 tdaze"; "l'mmpaBmmueckoe COMPO-
TUBJICHUE HACaJ04YHON KOJIOHHEI";
"T'uapaBaudyeckoe CONPOTUBIICHUE
KOJIOHHBI C KOJITAYKOBBIMHU Taped-
kamn"; ['mapaBiauueckoe compo-
TUBJICHHE KOJIOHHBI C IMPOBaJbHbI-
MH TapeskKamu'.
3 3106 Jlaboparopus | Jlaboparopupie ycraHoBkm: «Mc- | °
«'uapoMexaHYECKUX CIIeIOBaHHWE THIPABIMYECKUX CO-
MIPOIIECCOBY» MPOTUBJIICHUH  TPYyOOIIPOBOJIOBY;
Hwmxeroponckast o0, 1. | «CHATHE XapaKTEPUCTHUK IIEHTPO-
H3epxkunck, yn. [aiina- | 6exHoro Hacoca»; «CHIATHE Xapak-
pa, 1. 49 TEPUCTUK  BHUXPEBOTO  HACOCAY;
"Ucneitanue nukinona'; "HcmeiTa-
HUe  JabOpaTOPHOIO  BaKyyM-
¢bunpTpa.
3107 JlaGopatopus | Jlabopatopabie ycTtaHoBKH: «Mc- | ¢
"I'mapoMexaHNYeCKUX M | MBITAHHE TOPIIHEBOTO KOMIIPECCO-
TEIUIOBBIX MPOIEcCOB" pa»; "HcnelTaHue BhIMapHOW ycra-
Hwxeroponckas o0, r. | HOBKH'".
Hzepxunck, yn. Iaiina-
pa, 1. 49
3 1234 Kommiekr JneMoHcTpaiuonHoro | * Microsoft Windows 10 JlomaiHsis
Hayuno-TexHndeckas 000pyIOBaHHS: (moctaeka c [1K)
oubmuorexa JIITN IIK, ¢ BeiIxomoM Ha MynbTuMenuii- | ¢ LibreOffice 6.1.2.1. (cBoOomnoe
HI'TY, crynenueckuit HBIH mpoekTop, Ha Oaze Intel | T1O)
yuTanbHbIA 3a1; Hiwke- | Pentium G4560 3.5 I'ri, 4 I'6 O3V, | ¢ Foxit Reader (cBo6oanoe I10);
ropojcKas o0, T. MonuTop 20° — lmmrT. o 7-zip mma Windows (cBoOogHOE
J3epxuHCK, ya. alina- | MynbTuMe 1HAHBII mpoekrop | 110)
pa, 1. 49 Epson- 1 mT;
Okpad — 1 wr.;
Habop y4eOHO-HarmsAHBIX MOCO-
ouii
4 1436  komnbrotepnsiii | [1IK Ha 6a3e Intel Celeron 2.67 [T, | * Microsoft Windows 7 (mommucka

DreamSpark Premium)

» Apache OpenOffice 4.1.8 (cBobox-
Hoe [10);

* Mozilla Firefox (cBo6omnoe I10);

* Adobe Acrobat Reader (cBoGomHOE
110);

o 7-zip mns Windows (cBoOomHOE
110);

* Koncynprantllmoc  (I'TIJ Ne
0332100025418000079 oT
21.12.2018);
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10. METOAUYECKHUE PEKOMEHJIALIUY OBYYAIOIUMCSI 10 OCBOEHHIO
JUCLUILINHBI

10.1. OO0mme ™MeToaMYECKHE PEeKOMEHAANUM I OOYyYAKIIMXCHA MO0 OCBOCHHUIO
AUCUHMILINHBI, 00pa3oBaTe/ibHbIE TEXHOJOTHHI

JlucuumimHa peann3yeTcs: MOCPEJACTBOM MTPOBEACHHSI KOHTAKTHOM pabOThI ¢ 00yUYarOIUMH-
cs (BKJIIOYas MpPOBEJIEHUE TEKYIIEro KOHTPOJS YCIEeBaeMOCTH), CAMOCTOSTENIbHON paboThl 00yyda-
IOLUXCS U TPOMEKYTOUHOM aTTeCcTaliH.

KonTakTHas pabora: ayauTopHas, BHEAyJAUTOPHAs, a TAKKe MPOBOIUTHCS B JIEKTPOHHOU
nH(popMannoHHO-00pa3oBaTeIbHOM cpene yauBepcutera (naiee - D1OC).

[IpernoaBanye QUCUMIUIMHBI BEAETCS C MPUMEHEHHEM CIIEAYIOLIMX BHJIOB 00pa3oBaTellb-
HBIX TEXHOJIOTHIA:

- 0ATbHO-PEUTHHTOBAs TEXHOJIOTHUS OIICHUBAHNUS,
- TEKyIIM KOHTPOJIb 3HAHUH B JOpMe TeCTUPOBaHNUS BHIIOJHEHHBIN B cpene Visual Basic.

[Tpu npenonaBanun qucuumivHel "[Ipoueccel U anmapaTsl XUMHUYECKONW TEXHOJIOTHH', UC-
MOJIb3YIOTCS  COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOIHH, ITO3BOJISAIOLINE OBBICUTh AKTUBHOCTD
oOyJaromuxcsi Ipu OCBOCHUM MaTepHaja Kypca U MpPeAoCTaBUTh UM BO3MOXHOCTb 3((EKTUBHO
peanu3oBaTh 4achl CAMOCTOATEIBHOM paboThI.

Martepuansl nekuuil Haxonarcs B cBo6ogHoM aoctyne B cucteme MOODLE u moryT ObITh
MIOJTyYEHBI JI0 YTSHUS JIEKUUH U IPOpadOoTaHbl 00YYaIOIUMHUCS B X0/1€ CAMOCTOSATEILHOU PaOOTHI.

Ha nexuusx, 1abopaTopHbIX 3aHATUSAX PEATU3YIOTCS UHTEPAKTUBHbBIEC TEXHOJIOTUH, IPUBET-
CTBYIOTCSI BOIIPOCHI U OOCYX/I€HUS, UCHOIB3YETCS JINYHOCTHO-OPUEHTHUPOBAHHBINA MOJIXOM, TEXHO-
Jorust paboThl B MaJbIX TPYIINAX, YTO IMO3BOJSET O0YYaAOLUMCS IPOSBUTH €051, MOIYYUTh HABBIKH
CaMOCTOSITENIBHOTO U3yUEHUSI MaTepUala, BEIPOBHATh YPOBEHb 3HAHUI B IPYIIIIE.

Bce Bompockl, BO3HMKIINE MPU CaAMOCTOSITENIbHOM paboTe Haj JOMAIIHUM 3a/laHueM Io-
IpoOHO pa3duparoTcs Ha JaOOpaTOPHBIX 3aHATUAX U JIeKUUsAX. [IpoBoJsSTCS MHAMBUIYalbHbIE U
TPYTIOBBIE KOHCYJIBTALUH C UCTIOIB30BAHUEM, KaK BCTPEU ¢ 00yYaIOUIMMHUCS, TaK U COBPEMEHHBIX
MHGOPMALMOHHBIX TEXHOJIOTHH (3JIEKTPOHHAS 10YTa).

NuunumnpyeTcst akTUBHOCTh 00yYaroIIuXcsl, MOOLIPsIeTCs 3aJaHKe JIF0ObIX BOIPOCOB IO Ma-
Tepuaiy, NpaKTUKYeTCs] MHIUBUIyalIbHbII OTBET Ha BOIPOCH! 00YYarOIErocsi, pPeKOMEHIYIOTCS Me-
TOJIbl YCIEIIHOIO CAMOCTOSITENBHOTO YCBOSHHSI MaTepHasa B 3aBUCUMOCTU OT YPOBHs €ro 0a30Boi
MOJITOTOBKH.

JUist OLleHKH 3HAHWM, YMEHHIA, HABBIKOB M YPOBHS C)OPMHUPOBAHHOCTH KOMIETECHIIUH TIPH-
MeHsieTcs OaJUIbHO-PEUTHUHIOBasi CUCTEMa KOHTPOJSI UM OLEHKH YCIEeBAaeMOCTH OOydvaroliuxcs B
IpolLecce TEKYLIEro KOHTPOJIS.

[TpomesxyTouHas arrecTanus NpOBOJUTCA B (hopMe dK3aMEHa C y4eTOM TeKyIlell ycreBae-
MOCTH.

PesyabraTr 00yueHusi cumraercss c(pOpMHPOBAHHBIM HA NOBBLIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZEpKaHUE Kypca OCBOEHO MOJIHOCThIO. [lpm ycTHBIX coOecenoBaHMAX 00ydvaro-
LIUICSI UCUEPIIBIBAIOILIE, [TOCIIEJOBATEIBHO, YUETKO U JIOTUYECKH U3JIaraeT yueOHbI MaTepual; cBO-
007HO cHpaBisieTcs C 3ajayaMM, BOIIPOCAaMM M APYTUMH BUAAMHU 3a/laHUi, MCIIOJIB3YyeT B OTBETE
JOTIOJTHUTENBHBIN MaTepuall. Bce mpenycMoTpeHHbIe pabodeil yueOHOM mporpaMMoit 3a1aHusl BbI-
MIOJTHEHBI B COOTBETCTBHM C YCTAHOBJIEHHBIMM TPEOOBAaHUSAMH, 0OydaroLIHiics cocoOeH aHaIu3u-
pOBaTh MOJIyYEHHBIE PE3YJIbTAThl, IPOSIBISAET CAMOCTOATEIBHOCTD IIPYU BBIIIOJIHEHUH 33 IaHAMN.

PesynbTaT 00y4yeHusi cuuTaercss c)OPpMHPOBAHHBIM HA IOPOr0OBOM YPOBHE, €CIIU TEOpE-
THUYECKOE COJEpKaHHE Kypca OCBOCHO MOJIHOCTBIO. [Ipu yCTHBIX coOecenoBaHUAX 0OydaroLuiics
MoCJe10BaTeIbHO, YETKO U JIOTHUECKU CTPOWHO M3J1araeT yuyeOHbI MaTepuall; CIpaBisieTcs ¢ 3aj1a-
yamH, BOIIPOCAMHU U JPYTMMH BUJIaMU 3a/laHul, TPeOYIOINX MPUMEHEHUS 3HaHUI; BCE NMPEAYCMOT-
peHHble paboueil yueOHOM mporpaMMoil 3ajaHHsl BBITIOJIHEHB! B COOTBETCTBUHU C YCTaHOBJICHHBIMU
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TpeOOBaHUSIMH, O0YUAIOIIUIICS CIIOCOOCH aHATM3UPOBATh IOYYEHHBIE PE3YJIbTATHI;, MPOSIBIISET Ca-
MOCTOSITEBHOCTb IIPU BBINOJIHEHUH 3aJaHUN

Pe3yabTaT 00yueHHs] cuMTaeTcss HeC()OPMHPOBAHHBIM, €CITU OOYUYAIOMIUKCS TIPU BBITION-
HEHHUHM 33J]aHUi HE JIEMOHCTPUpPYET 3HaHUN y4yeOHOro MaTepuala, JOIyCKaeT OIINOKHU, HEyBEepEeH-
HO, C OOJIBIIMMHU 3aTPYAHEHUSIMH BBINOIHSET 3aJjaHusl, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHHH,
Ka4yeCcTBO BBINOJIHEHHBIX 3a/laHUI HE COOTBETCTBYET YCTaHOBJIEHHBIM TPeOOBAHHUSAM, Ka4eCTBO MX
BBIIIOJTHEHUS OIIEHEHO YUCJIOM OaJlJIOB HUXKE TPEX 0 OLIEHOYHON CHCTEME, YTO COOTBETCTBYET JI0-
IIOPOTOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus JJI1 3aHATHI JeKIHMOHHOIO THIIA

JlexunMoHHBIN Kypc NpeArnoaaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IUIaHa. B Xo/e JIEKIMOHHBIX 3aHATUN pacKpbIBalOTCS 0a30BbIe BOMPOCHI B PaMKax
Kaxa0i Tembl nuctuiuinHbl (Tabnuna 4). O603HaYar0TCs KIIOUEBbIE ACMIEKTh TEM, a TaKXkKe Jesa-
I0TCS aKUEHTHl Ha HauOoJiee CJI0KHBIE M BayKHbIE MOJOXKEHHUS N3ydaeMoro Marepuaia. Martepuaribl
JEKIMH SBJIAIOTCS ONOPHOM OCHOBOM JJIsl MOJTOTOBKH OO0YYarOIUXCs K MPAKTHUECKUM 3aHATHUAM /
1a00paTOpHBIM pabOTaM M BBINOJIHEHUS 3aJJaHUI CaMOCTOSTENIbHOM paboThl, @ TAKXKe K MEPOIPHsI-
THUSAM TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU 110 JUCLIUILINHE.

10.3. MeTtoauyeckne yKa3aHHsI 110 OCBOCHHIO JHMCHHILUIMHBI Ha Ja0OopaTOpPHBIX
padorax

[ToaroroBky K Kaxaoi JadoparopHoii paboTe oOydarolmuiics JOMKEH Ha4yaTh ¢ O3HAKOMJIe-
HUS C IJTAHOM 3aHATHUS, KOTOPBII OTpaskaeT coJepXaHue MpeaaokeHHOH Tembl. Kaxnas BbINON-
HEHHas padoTa ¢ OPOPMIICHHBIM OTYETOM U TOJUICIKHUT 3aLIUTE Y MPETIO1aBaTes.

[Tpu ouleHMBaHMM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIeIyIOIee:

- Ka4€CTBO BBIIIOJIHCHU 3KCHepI/IMeHTaHBHO-HpaKTH‘IeCKOfI qacTHu pa6OTI)I 1 CTCIICHb COOT-
BETCTBHSA PE3yJIbTATOB pabOThI 3alaHHBIM TPEOOBAHUAM;

- KauecTBO 0(hOpMIIEHHUS OTYETa Mo padoTe;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI IPH 3aLUTE PAOOTHI.

10.4. MeToanueckne yKa3aHHus 110 CAMOCTOSATEILHOM padoTe 00yyaromuxcs

CamocTosiTenbHast pabota obecrneuynBaeT MOArOTOBKY OOYyYarOIIUXCs K ayJUTOPHBIM 3aHsl-
TUSM U MEPONPUATUSAM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTeCTaIlMH MO U3y4aeMOoM JUCIIH-
TuiHe. Pe3ynpTaThl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH O0YYAIOMIMXCSI HA 3aHATHAX U B
KaueCTBE BBIMOJIHEHHBIX MPAKTHUECKHUX 3aJaHUi U ApyTrux GOopM TEKYIIEero KOHTPOJIS.

[Ipu BBIMOTHEHUH 3aaHUN JUTSI CAMOCTOSITENILHOW pabOThl peKOMEHIyeTCsl MpopaboTka Ma-
TEPUAJIOB JIEKIUH M0 KaXKIOW MPOMIEHHON TeMe, a TakKe U3yUeHHEe PEeKOMEHyeMOM JTUTepaTyphbl,
npejacraBieHHoON B Paznene 6.

B mpouecce camocToaTenbHONW pabOThl MPU HU3YUYEHUH AUCHUUIUIMHBI 00yYaromuecs MOTYT
paboTaTe Ha KOMITBIOTEPE B CIEIHATHU3UPOBAHHBIX AYAMTOPHUSX IS CaMOCTOSITENbHON pPabOTHI
(ykazano B Tabmume 12). B aymutopusx UMeeTCsl JIOCTyn uepe3 HH(POpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VHTepHeT» K 3JIeKTpOHHOW HH(OpMaIMOHHO-00pa30BaTEeIbHON
cpene yauBepcuteta (OMOC) u snexkrporHON 6nbmmoreunou cucreme (3bC), rae B 3JeKTpOHHOM
BUJIC pacrojiiararoTcst y4eOHble W y4eOHO-METOIUYECKHE MaTepHalibl, KOTOPBIE MOTYT OBITh HC-
TMIOJIB30BAHBI JIJIS1 CAMOCTOSITENTFHOM PabOThl IPU M3YYCHUH JUCITUILTAHBI.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCHUITJINHBI

11.1. TunoBblie KOHTPOJbHBbIC 3alaHUS WJIM HHbIe MaTepHaJbl, He0OOXOAUMBbIE JIf
OLICHKH 3HAHU, YMEHHM I, HABBIKOB M (MJIM) ONBITA B X0/le TEKYLIero KOHTPOJIS yCIIeBaeMOCTH
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JIns TeKyIero KOHTPOJIA 3HaHUW 00ydaromuxcs 110 JUCHUILUINHE ITPOBOJIUTCS KOMILIEKCHAas!
OLICHKA 3HAHUI, BKIIIOYAIOIIAs

- IpOBEICHUE JTA0OPATOPHBIX PadoT;

- TECTUPOBAHUE Ha CaliTe MPENoJaBaTes M0 pa3IMuHbIM pa3esiaM Kypca;

- BBITIOJTHEHUE 3a/IaHUH [T CAMOCTOSATEIIEHOW PaOOTHI It 00yUYarOIIUXCst OUHOU (DOPMBI;

- DK3aMEH.

11.1.1. TunoBsble 3a7aHNus A5 JA0OPATOPHBIX PadoT
TunoBble 3aganus it 1a00PaTOPHBIX PaOOT MPHUBEACHBI B METOJAMYECKUX YKA3aHHSIX IO
MPOBEACHUIO JabopaTOpHBIX padot (6.2.1).

11.1.2. TunoBEI€E TEeCTOBLIE 3aJaHUA
Ilpumepvt mecmogvix 3a0anuil 0 JUCHUILTUHE (OLIEHOYHBIE CPEACTBA B MOJHOM O0BEMeE
xpansTcs Ha Kadenpe «Texnonmornueckoe 000pyA0BaHUE U TPAHCIIOPTHBIC CUCTEMBI»):

KamnenbHast )KUAKOCTH 37O ..... MPAKTHYECKH  HEC)KHMAEMbIC  JKHJIKOCTH,
HanpuMep, BOJia, pTyTh, Macia

JIETKO CKMMaeMBblIe KUIKOCTH (Ta3bl, apsl), He
UMEIOIINE CBOOOIHOW MOBEPXHOCTH, T.€. IO-
BEPXHOCTU pa3jieyia MEXy XKHUIKOCThIO M Ta-
3000pa3HON cpemoi

a0COJIIOTHO HEC)KMMaeMasl >KUJIKOCTb, He 00-
Jlaialomas BI3KOCThIO, €€ IUIOTHOCTh HE 3aBH-
CHUT OT TEMIIEPATYPHI

MOJIBMDKHAST JKUKOCTh, OO0Nafaronias BsI3KO-
CTBIO

ConpoTuBIIEHUE TPEHUS ITO ..... MOTEPU HAIOpa CYILIECTBYIOIIUE NPU ABUXKE-
HUM JKUAKOCTH 10 BCEH JUITMHE TPyOonpoBoia
yAenbHas Heprus (OTHECEHHAs K EIMHMIIC
o0beMa KHUIKOCTH), pacxoayemas Ha IIpe-
OJI0OJIEHHE TUJIPABIMYECKOrO COMNPOTUBIICHUA
IIPY IBM)KEHUHU PEAJIBHOM JKMJIKOCTHU

yAenbHas 2Heprus (OTHECEHHas K EIUHMIIC
Beca JKUIKOCTH), pacxojlyemas Ha IpeoJIo-
JIEHUE THAPABIMYECKOTO CONPOTHUBICHUS IpPU
JIBUJKEHUU PEAIbHOM JKHJIKOCTH

MOTEpU HANopa BO3HUKAIOMIME MpPU JHOOBIX
U3MEHEHMSAX CKOPOCTH IOTOKAa IO BEIUYMHE
WM HANPABJICHUIO

VYkaxure ypaBHEHHE ISl pacueTa CpelaHed CKOPOCTH _ g
KUITKOCTH. TS
=wpS
=wS
=pgH
Ykaxure ypaBHeHUE bepHyITM Ui NBIDKCHUS peajlb- P1 le D2 W22 b
y Zi+ —+ —=z,+ =+ ==
HOM KUJIKOCTH. 1 g 2g i pg 2 i !
w w
By Sio g 20 22
pg 28 pg  2g
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P1 %)
Z1t—= 2z, +—
1 2 p%

w
H = z+£+ ==
pg  2g

Ilpu yBenmueHnn dYmciia 0O0OPOTOB pabodero Koyeca
IEHTPOOESIKHOT0 Hacoca B 2 pa3a, Harmop Hacoca ...

He uzmenutcs

YBeauuurcs B 2 paza

YBenuuurcs B 4 paza

YBenuuuTtcs B 8 pa3

MoHoCTh, TOTpedisieMast ABUraTeIeM [EHTPOOEKHOTO
Hacoca mpu 4ymciae 000poToB pabodero kosieca 1450
00/muH, cocraBisier 2,3 kBT. Kakas Oyzer morpebise-
Masi MOIIIHOCTh BHUTATENS, €CIIH YUCI0 000pOTOB pado-
yero kojeca cHu3mm 10 1300 o6/mun?

~ 1660 Bt

~ 1850 Bt

~ 2060 Br

He usmenurcs

BenTtunsarop 370 ...

KOMITPECCOpHAsT MallliHa, IJIs1 KOTOpPOM BenwH-
YHMHA CTENEHU CokaTus MeHbiie 1,1,

KOMIIPECCOpHAsl MaIlIMHA, JUIsi KOTOPOH CTe-
IeHb cxxatust oomee 3,0.

KOMITPECCOpHasT MallliHa, IJIs1 KOTOpPOi BeiH-
YWHA CTETICHW CHKATHsI JEKHUT B mpenenax 1,1

1o 3,0.

KOMIIpECCOpHasl MalllMHa, ISl KOTOpPOW CTe-
neHp cxatus 8+20 u Oosee U MpegHa3HAYCHA
JUIl OTKAQYMBaHUs ra30B NPU AaBICHUU HIXKE
atMochepHoro.

VYkaxuTe ypaBHEHHE, KOTOPOE ONpPENeNsIeT TeMIepaTypy rasa
B KOHIIE IIPoLiecca H30TEPMHUUYECKOTO CKATHSL.

L=T

k-1

P2\ k
T=T(—)
2 1p1

[N

m-—

D2
T, =T <_)
2 1 1

k-1

Dic\ Zk
T.=T, (p—:)

Tenmonepenaya, 370 ...

NepeHoc Tera oT 0oJjiee HAarpeToil kK MeHee
HarpeToi *kuaKkocTu (rasy) uepes3 pasjaeis-
IOIIYI0 HMX TIOBEPXHOCTh WU TBEPAYIO
CTCHKY.

OCHOBHOI mponecc nepeHoca TCjia B TBEP-
IBIX Tejax. MMeeT MeCTO TakKe B HEIo-
JBHXKHBIX XXUJAKOCTAX U ra3ax.

MEPEeHOC TeIjla BCIEACTBUE JABUKEHUS H
MepeMeIlnBaHusl MaKpPOCKOIUYECKUX 00b-
€MOB Ia3a WM KUJIKOCTH.

MEPEeHOC TeIula MPpU NPUHYAUTEIHLHOM JBU-
KEHUM BCEr0 00beMa KHUIKOCTH, HAIMpH-
Mep, B ciyyae IepeMelIrBaHus ee Mella-
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‘ KOH.

VYKaxuTe ypaBHEHHE KUHETHYECKOM 3aBUCHUMOCTH JJISl MPOLIEC- O = orF(tr — ter)T
COB TEIUIOOTAAYH (3aKOH TETIOOTAAuN).
Q = KFAtcp
A
Q= g (tCTl - tCTZ)F
Q = KF(tr - tx)T
L[eHTpI/I(byrl/IPOBaHI/IC —93T0 ... mpouecc pa3aciiCHUs HCO[[HOpOI[HOf/i CHUCTCMbI
(cycmeH3uu WM AMYNbCHH) B TOJIE LIEHTPO-
OEKHBIX CHJI C MCIIOJIB30BAHHEM CIUIOLIHBIX
WKW NPOHUIACMBIX IJId XKUAKOCTHU HEPETOopo-
TOK.
VYkaxure ypaBHeHHE (UIBTPOBAHUS MPHU MOCTOSH- av Ap
HOM Pa3HOCTH JaBJICHUM =
Sdt M(Roc + Rdm)
Ry Ap
PH+2-Lg=2—1
ToXo K ToXo
Ap=puroWt+uRpm W
|74 Ap
St “(TO hoc + Rd)n)
Jns HarpeBanust Boasl B konmyectBe 1 kr/c ot 10°C mo 25°C ~ 0,95 kr/c
UCIIONB3YIOT OOOPOTHYIO BOJY C HAYalbHOW TeMIepaTypoi ~ 1,05 kr/c
45°C. OnpenenuTsh pacxo]l 000OPOTHOM BOJIbI, €CIIU €€ KOHEUHas ~ 1,00 kr/c
temrnepatypa 30°C, a motrepu Temiia B OKpykarouryro cpeay 5%. ~0.84 xr/c

11.1.3. TunoBbIe 3aJaHus AJI5 CAMOCTOSITEIbHON PadoThl 00y4aIOMIUXCH O4YHOH (POPMBI

3agaya 1. 3akpbITasi EMKOCTb C IUIOCKMM JTHUIIEM 3aIll0JHEHA BOJOM Ha BBICOTY 3,2 M. Ompe-
nenuth fAasnenue (B [1a) Ha THO eMKOCTH, eclii U30BITOYHOE aBIICHUE BO3AyXa HAJl TOBEPXHOCTHIO
KHUKOCTH B eMKocTH coctaiser 10° [1a.

3anmaga 2. OnpenenuTh THApaBIHYEcKOe conpoTunieHue (B [1a) HOpMaIbHOTO BEHTHUIISL TIPU
TEYEHUHU Yepe3 Hero BoJAbI co ckopocThio 1,1 m/c. KoaddummeHT MecTHOTO COMpOTUBIIEHUS HOP-
MaJIbHOTO BEHTHJIA Gue = 8,6.

3anava 3. Kakoi ruipoluHaMUYeCKUil peKUM HaOII0AAaeTCs NPU IBUKEHUU BOJABI CO CKOPO-
cteto 0,7 M/c mo TpybompoBoay 25x2 mm? KoadduinmueHT quHAMUYECKON BS3KOCTH BOJIBI PaBEH
1- 107 Ia- c.

3amaua 4. Kakoil pacueTHbIi pa3Mep KBaJpaTHOTO BO3AYXOBOJAa HEOOXOAUM JIJIsl TIEpeKayu-
BaHUS Ta3a ¢ 00bEMHBIM pacxoaoM 28700 m>/4 co ckopocThio 14 m/c?

3amaua 5. Hacoc momaet BoAy B €eMKOCTh PacIoJIOKEHHYIO BhIlIe Hacoca Ha 14 M. M30kiTOU-
Hoe naBieHue B eMkoct 0,12 MIla. Boga 3abupaercs U3 OTKpBITOrO BOAOEMa, YPOBEHb KOTOPOTO
pacnojaraercs Ha 2,3 M HU)KE YPOBHsI YCTaHOBKHM Hacoca. KakumM MUHMMalIbHBIM HarlopoM JOJIKEH
o0Jjanate HacocC AJs MOJA4H KUAKOCTU?

3amaga 6. MOIIHOCTb, MOTpeOIsieMast ABUTaTEIeM IIEHTPOOSIKHOTO Hacoca TPU Yuciie 000po-
TOoB pabouero koneca 1450 o6/muH, cocraBiset 2,3 kBt. Kakas Oyner moTpebisiemast MOLTHOCTD
JBUTATEIS, €CITU YUCII0 000poTOB padbouero kojeca cHu3mwiM 10 1300 06/MuH?
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3agaua 7. 120°C mo 110°C, mpu 3TOM, XONOAHBIH TemnoHocuTens Harpepaercs ¢ 20°C o
50°C. Onpenenurs CpeHION ABIKYIILYIO CUIY TEIIONepeaaul B TEMI00OMEHHUKE NP HPOTHBO-
TOKE TEIIJIOHOCUTEIIEH.

3amaya 8. Anmapar yCTaHOBJIEH B IIOMELIEHHH ¢ TeMmepaTypoil Bosayxa 18°C. Crenka amnma-
pata Harpenacs 10 43 °C. Onpenenurs notepy Temaa CTeHKoH anmapara. CTeHKa MPSAMOYTONIbHAS
1200x2500 mM. [IpusHATH KO3PIUIUEHT TEIMIOOTAAYM OT CTEHKHM B OKpYXKaWINyl cpeay 7,5
Br/mM*K.

3anaya 9. B HenpepbIBHOM cMecUTeNle CMENIMBAIOTCS JBa BOASHBIX MOTOKa. Pacxos nepsoro,
noctynatomero npu 20°C, 10 m*/gac, apyroro — 20 m*/gac npu 90°C. Onpeaenurs TeMIepaTypy
CMecH, MIPUHSB MOTEPH TEIlIa B OKPY’KAIOIIYI0 cpeay 5% OT mpuxoja Tera.

3anaua 10. AnmapaT ycTaHOBIEH B HOMEILEHUHU ¢ Temmeparypoii Bosayxa 18°C. Crenka an-
napara Harpenach 10 43 °C. OnpenenuTth NOTepH Temna cTeHKoil anmapaTta. CTeHKa MpsIMOYTOJTb-
Has 1200x2500 mm. IIpuHATh KO3(h(UIMEHT TEIUIOOTIAaYM OT CTEHKH B OKPYXarlomlyto cpeay 7,5
Bt/M%Tp.

3anmava 11. B BeImapHOM ammapaTe BbITapUBAETCS BOJHBIN pacTBOp conu. VcxoaHbie naH-
HBIC TIPE/ICTABJICHHI B Ta0iuie. TermoBble MOTepH MPHUHATH paBHBIMU 5% OT pacxojia TEIUIOTHl Ha
BBHITIApUBaHUE.

Tpebyercs: a) CocTaBUTh CXeMY BBIMTAPHON YCTAHOBKH U YKa3aTh €€ OCHOBHBIC DJIEMCHTHI.
0) I[IpuBecTu KpaTKoe OMMCAHHE CXEMbl YCTAHOBKH M MPUHIUN €€ paboThl. B) OnpeaenuTs Temrie-
patypy KHUIIEHHUs pacTBOpa B ammapare.

3amaua 12. B macamounom abcopOepe Mpou3BOAUTCS MOTJIONIEHHE KOMIIOHEHTa A U3 BO3-
nyxa Bopoil. Pacxon Bozayxa G (xr/4). HauanbHoe conepkanue komnoHeHTa A B Bo3ayxe yu (%,
00.), crenens noriomenus cx (%). Temmeparypa mpomecca ¢ (°C), maBimenue B abcopOepe pagse
(MIla). Koa¢ppumument uzbbitka nornorurens @. TpeOyercs: a) CocTaBUTh cxeMy aOCOpOLUOHHON
YCTaHOBKH M yKa3aTh €€ COCTaBHBIE 3JeMeHTHI. 0) IIpuBecTr KpaTKoe ONMMCaHNE CXEMbI YCTAaHOBKU
Y ipuHIHI €€ padoThl. B). ONMpenesuTh pacxo.l )KUIKOTO MOTJIIOTHTENS (BOJIBI).
3anaya 13. JIByXKOMIIOHEHTHAasl CMECh pa3JeiseTcsl MoJ aTMOC(EpHBbIM JaBICHUEM B PEK-
TH(HUKATMOHHON KoJIoHHEe. KondyecTBO UCXOMHON cMecH TojaBaeMoi B KoJOHHY Gr (Kr/4) B co-

nepxxanve HK xomnonenra B Heit X, (% macc). Conepxanne HK B quctumiare X, (% Macce), B

KyooBoM ocratke X, (%macc). Tpebyercs: a) CocTaBuTh cXeMy peKTH()UKALMOHHON yCTaHOBKH

U yKa3aTb e€ cocTaBHbIE y1eMeHThl; 0) [IpuBecTn KpaTkoe OMMCcaHue CXeMbl YCTAaHOBKU U MPUHIIMIT
e€ paboTsr; B) PaccunraTh MaTepuanbHble TOTOKHM B anmapaTe (pacxo]l MUTaHUs, JUCTUILIIATA H KY-
0O0BOTO OCTaTKa).

3amaua 14. B cymmnky moctynaet Gy (Kr/4) BIaXHOTO Marepuaia ¢ HadyajdbHOM BIIAXHO-
CTBbIO @y (B % OT 0O01I1el Macchl BIaKHOTO MaTepHalia), KOHEYHas BIaXHOCTh MaTepuaia Mk (B %
OT 001mel Macchl BIaxkHOro Marepuana). Cymmika paboTaeT o HopMajabHOMY BapuaHTy. Hauainb-
HBIE TIapaMeTPBl CBEXKET0 aTMOC(EpHOTro BO3JyXa Ha BXoje B Kamopudep f u @o. Ha Bbxone u3
CYUIMJIKH TeMIIepaTypa BO3JlyXa f2 1 OTHOCHUTENIbHAS BIAXXHOCTH (2.

CymMa Bcex MOTephb TEIUIOTHI (Ha HarpeB MarepHajia, HarpeB TPAHCIOPTHBIX yCTPOHCTB,
MOTEPH B OKPY’KAIOIYIO cpeqy) cocTaBisieT 12% oT pacxosa TEIIOTH B TEOPETUYECKON CYIITHIIKE.
Tpebyercsa: a) CocTaBUTh CXeMy CYIIWJIBHOW YCTAaHOBKHM M yKa3aTh €€ COCTAaBHBIE DJIEMEHTHI. 0)

N306pa3uth mpolece TeopeTuueckoit cymkn B /- X amarpamme.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS UM UHbIe MaTepPHaJibl, HEO0X0AUMBbIE I OLleH-
KM 3HAHM#, YMeHHIi, HABBIKOB M (WJIH) ONBITA B X0/1¢ MPOMEKYTOYHON ATTECTAIUM 10 JTUCIH-
IJINHE

®dopma poBeIeHUS TPOMEXYTOUHON aTTECTALUU 110 JUCIUIUIMHE: 3K3aMeH M0 pe3yJIbTaTaM
HaKOIUTEJIBHOTO PEUTHHTa WK B OPME KOMIBIOTEPHOI'O TECTUPOBAHMUS.
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Ilepeyens BompocoB M 3aiaHuii AJs MOATOoTOBKHU K 3k3ameny (OIIK-2: OIMK-4; OIIK-5)

npuBeJieH B 11.5.1.

Pernamenr MPOBECACHUA TEKYIIECI0 KOHTPOJIA B (l)OpMe KOMIIBIOTEPHOI'0 TECTUPOBAHUA

KoJ1-Bo 3aganuii B 0aHKe Bo-
MpocoB

KoJu-Bo 3aganuii, npexbsB-
JIsieMbIX 00y4YalomemMycs

Bpems Ha TecTHpO-
BaHHe, MHH.

269

20

10

[TonHbIA (OHA OLEHOYHBIX CPEACTB IS MPOBEACHHS MPOMEKYTOYHOM aTTeCTalu B hopme
KOMITBIOTEPHOTO TeCTUPOBaHUs B cpefie Visual Basic pa3menieH B 6aHKe BOIIPOCOB JAHHOTO Kypca
JMCIUILIMHBI B KOMITBIOTEPHOM Kiacce kadeapsl "TexHomornueckoe 000pya0BaHUE U TPAHCIIOPT-

HBIE CUCTEMBI'".

B xoze moAroToBku K TEKylieMy KOHTPOJIIO, 00yUYarOIIMMCs MPEI0CTABISAETCS BO3MOXKHOCTD
IIPOMTHU TECT CaMOIIPOBEPKU. TecT [uIsl cCaMONPOBEPKH 110 AUCLUIUIMHE MPEAOCTaBISIETCS 00ydaro-
1IeMycsl B JINYHOE IOJIb30BAHUE, a TAKXKE pa3MELIeH B KOMIIbIOTEpHOM Kiacce kadenpsl "TexHo-
JIOTUYECKOe 000PYI0BAHUE U TPAHCHIOPTHBIE CUCTEMBI" B CBOOOAHOM ISl O0YUarONIUXCsl JOCTYIIE.

36



		2022-03-31T17:56:22+0300
	Петровский Александр Михайлович




