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1. OBIIUE CBEJEHUA

YyeOnas nucturumaa «[Iporieccsl ¥ anmapaTsl XMMHUYECKON TEXHOJIOTHI» HM3Y4YaeTcsl B ISITOM U
HIECTOM CEMECTpax.
KypcoBast pabota — mpeaycMOTpeHa B IIECTOM CEMECTpE.
1.1. ®opma npoMeKyTOUHON aTTecTalH. IIATBIA CEMECTD - 3a4eT.
LIECTOM CEMECTP — 3a4ET C OLIEHKOM.

Mecro yuebHOM nucuuIuinHbl B cTpykType OITOIT
YueOnass mucuuruimHa «lIporiecchl ¥ anmaparhl  XWMHYECKOW TEXHOJOTHUM» OTHOCUTCS K
00s3aTeNbHOM YacTH.
OcCHOBOW JUISI OCBOCHHS JTUCIUIUIMHBI SIBJISIFOTCSI PE3YJIBTAaThl OOYYEHHS 1O MPEIIISCTBYIOIUM
JUCLHUIIJIMHAM U IIPaKTUKaM:

- Maremartuka,

- duznueckas XUMHH,
PesynbraTel 00ydeHHs 1O y4eOHOH MUCHUIUIMHE, WCIOJB3YIOTCS TPH H3YUYCHHH CJICTYIONINX
JUCUHUILIMH U IPOXOKICHUS MMPAKTHK:

- MopenupoBaHrue XMMUKO-TEXHOJIOTMUECKHUX MTPOLIECCOB.

- OO01as XuMHYECKask TEXHOJIOTHS,

— Cucrembl yIpaBIeHUS] XUMUKO-TEXHOJIOTUYECKUMH MPOIECCAMHU.
PesynbpTarel OCBOGHHMS Y4YeOHOW IUCHUIUIMHBI B JajbHEiilmeM OyAyT HCIONb30BaHbI IPHU
BBITIOJTHCHUH BBITYCKHOW KBAJTM(DUKAIIMOHHOM PabOTHI.

2. IEJM U ILIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSI [1IO
JTUCHUIJIMHE

Lensmu n3yuenus qucuuiinHbl «IIpoieccsl n annapaTbl XUMUYECKON TEXHOJIOTUM SIBIISFOTCS:

— (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS TPOU3BOJICTBEHHO-TEXHOIOTHUECKOM IeATETHbHOCTH B 00IACTH XUMUUYECKUX TEXHOJIOTUH;

— (GOpMHUpPOBAHME CHUCTEMBI 3HAHMM O OCHOBHBIX ammaparax U TPOIeccax XUMHYECKUX
TEXHOJIOTHI PU pelieHnH MpodeccnoHaIbHBIX BOIPOCOB;

— U3yYEeHHE W O3HAKOMIICHUE C TIPUHIIUIIOM JICUCTBUS TUTIOBBIX aIlllapaToB, TCHACHIIMSIMU UX
COBEPILIEHCTBOBAHUS U CO3J]aHUS HOBBIX aIlllapaToB;

— 00yueHre METO/IaM aHaJlh3a M pacyeTa OCHOBHBIX MPOIECCOB XMMHUYECKON TEXHOIOTHH;

— MpUOOpeTeHrEe MHTepeca K UCTOPUHM Pa3BUTHUA U JOCTHXKEHHUSM B OOJACTH MPOIECCOB U
anmapaToB XUMHYECKUX TEXHOJIOTHH;

— pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaronmuxcsi B TPOIECCe HM3YYCHHS TUCHUIUINHBI, TPUOOpPETEHHE COBPEMEHHBIX Hay4YHBIX
B3TJISI0B, UACH B X0/ paOOThI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(DOPMALINK;

— WCIIOJIb30BAaHHUE TIPU BBITTOJTHEHUH TMPAKTHYECKUX 3aJaHWK IO TMpoIeccaM M arapaTam
XUMHUYECKOH TEXHOJIOTMHM  METOJOB CpaBHEHHS, OOOOIICHHS, CHUCTEeMATHU3AIlMH, BBISBICHUS
MPUYUHHO-CIICACTBEHHBIX CBsI3el, (hOPMYJIHMpPOBAHUE BHIBOJOB JIJISI M3YUYEHUS PA3IUYHBIX CTOPOH
TEXHOJOTHYECKHX TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAlKHMBAThCS B
npodeccuoHanbHOM cepe.

- (dhopmupoBaHre y 00ydYarOMIMXCSd KOMIIETCHIIMM, YCTAHOBIICHHBIX 00pa30BaTEeIbHON
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o gaHHOM TUCHUIIIIUHE;
PesynbraToM 00yueHus Mo y4eOHOW TUCIUTUIMHE SIBISETCS OBIaJCHUE 00yJarONMMUCS 3HAHHUSIMH,
YMEHHSIMH, HaBBIKAMH M OMNBITOM JIEATEIHHOCTH, XapaKTePU3YIOIIMMH Mpolecc (opMUPOBaHUS
KOMITETCHIIMN ¥ 00€CTIeUNBAIONTUMHU JTOCTHKCHHE TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS YUEOHOM
JTUCLUTITUHBI.



2.1.

CDOpMI/IpyeMBIC KOMIICTCHIIMHN, MTHANKATOPBI JOCTHIKCHUSA KOMHCTCHHHﬁ,

COOTHECEHHBIE C IIAHUPYCMBIMHU pPE3yJibTaTaMH 06y‘ICHI/I}I 110 AU CHUIIIIMHC:

Koa 1 HamMeHOBaHHe

Kox m HanMeHOBaHHE

IInanupyemble pe3yJibTaThI 00y4eHUs

polecca, UCIOIb30BaTh
TEXHUYECKUE CPEACTBA
JUTSL KOHTPOJIA
rapaMeTpoB
TEXHOJIOTHYECKOro
MpoLecca, CBONCTB ChIPbS
Y TOTOBOU NPOAYKIIHH,
OCYIIECTBIATh H3MEHEHUE
rapaMeTpoB
TE€XHOJIOTHYECKOTO
rpolecca npu U3MEHEHUU
CBOJNCTB CBIpbsI

anmaparoB JUIs peIIeHus 3a1a4
npoheCcCUOHANTBHOMN
JeSITEILHOCTH

N-OITK-4.2
Hcnonb30BaHnE TEXHUYECKUX
CPEICTB U3MEPEHHUS AT
KOHTPOJIA TapaMeTpoB
TEXHOJIOTHUYECKOr'0 IpolLecca,
CBOICTB CBIPbsl U TOTOBOI
MMPOAYKIUH XUMUUYCCKUX
IPOU3BOJICTB

NJ-OIIK-4.4

YpasneHue napaMmerpamu
TEXHOJIOTHYECKOI'0 Ipolecca
IIPY U3MEHEHHH CBONCTB CBHIPbSI

WHINKATOpPA
KOMIIETEHIIN A 10 TUCITUILINHE
AOCTHKEHHS KOMIIETEHI[UH
OIIK-4. NJ-OIIK-4.1 — VYnorpebisieT o0mue NOHATUS U
CriocobeH obecrieunBaTh | AHaJU3 OCHOBHBIX MPOIIECCOB 3aKOHBI B 00J1aCTSIX OCHOBHBIX IIPOIIECCOB
MIPOBEICHIE XUMHYECKHAX TPOU3BOJICTB U XUMHUYECKOI TEXHOIOTHH.
TCXHOJIOTHUYECCKOT O IIPUHIOXIIOB I[CflCTBI/IH — I/Icno)‘[],3yeT Kﬂaccp[(l)pn(aun}o

OCHOBHBIX THIIOB 000PYIOBaHMUS,
arperaroB, YCTAaHOBOK, HCITOJIb3YEMBIX B
XUMHUYECKOIN TEXHOIOTHH.

— IlpumensieT MeTOABI U3MEPEHUS
XapaKTepUCTUK OCHOBHBIX ITapaMeTPOB
XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB.

— MHcrmone3yeT MeTobI TEXHHYECKOTO
KOHTPOJISL ¥ TOTOBOM MPOYKIIMH B
npolecce MPOU3BOACTBA MPOAYKLIUH IS
XUMHUYECKUX ITPOU3BOJCTB.

— Ocy1ecTBiseT KOHTPOJIb 32 BEACHUEM
TEXHOJIOTHYECKOTO MPOLECCA, KAYECTBOM
CBIPBS U IPOTYKIUH.

— Hmeer npakTU4ECKUil OIBIT
000CHOBaHHOT'O BEIOOpa IPHOOPOB U
000pyIOBaHMS AJIs1 U3MEPEHUS
napaMeTpoB MPOIECCOB XUMUUECKOH
TE€XHOJIOTHH.

— IlpumensieT HaBBIKU OOIIIEH OIICHKN
[1apaMeTPOB XMMHKO-TEXHOJIOTHYECKOTO
Ipolecca U MPUHUMAET PEeLeHHs 110
0e30IacHOMY YIIPaBIICHHIO
TEXHOJIOTHYECKUMHU MPOLIECCAMH C LIENBIO
o0ecreyeHus KauecTBa NPOIYKIHH.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JTUCHUIIJIUHBI

O61mas TpyA0EMKOCTh YUEOHOH AUCHUIUIMHBI IO yUeOHOMY IJIaHY COCTABJISET:

1o 04HOM opMe 00yueHus — 6

3.e. 192 gac.




3.1. Crpykrypa yueOHOI AUCHUILUIUHBI 1Ji1 00YUYaIOIIUXCA 110 BUJIaM 3aHATUN (O4HAs

dbopma oOydeHHS)

CTpyKTYypa U 00beM AUCHUILIMHBI

O0BbeM THCHUILINHBI
o ceMecTpam

OpMa MPOMEKYTOYHOW

arrecTanuu

¢

BCero, 4ac

KonTakTHas aynutopHasi padora,

qac

CamocTosiTesibHasi padora
odyualomerocs, 4ac

JIEKI[UH, 9ac

NpaKTHYeCKHe
3aHATHS, Yac

JlaGopaTopHbIe
3aHATHS, YaC

nDpaKkTHYeCKass

MmMOoATroTOBKA, Yac

KypcoBasi padora/
00ydJarmerocs, 4ac

KYPCOBOii MPOEKT
CaMOCTOSATEIbLHAS

pa6ora
NPOMEKYTOYHAS

aTTeCcTanms, 9yac
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3a4eT C
OLICHKOM,
KypcoBas
pabora

192
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78




3.2. Crpykrypa yueOHON AUCIUILIMHBI I 00YYaIOIIUXCS M0 pa3jieinaM U TeMaM JUCIUTIIMHEL: (ouHast popma 0OydeHHs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: © o . % MepONPpUsITHIA, oﬁecneqy‘l’samume no
KO/ (bI) HaumeHnoBaHue pa3jesoB, TeM; o g o 2. g A 5 COBOKYITHOCTH TEKYIIMH KOHTPOJIb
(hopmupyemoii(bix) (opma(bl) IPOMEKYTOYHOIH ATTECTALMH g bt g'i ] e % B § yCIeBaeMoOCTH;
KoMneTeHuuu (i) u §" E g E = E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S8 2 | 28 ycIeBaeMocTH
R — & £ | S2 | £g |S¢8
KOMIICTCHIIUH
IIsiThIii cemecTp
OIIK-4: Pa3znen |. OcnoBbl rugporazoaunamuku. ['uapocraruka u X X X X 8 @OpMBI TEKYILIETO KOHTPOJIS
Na-OIK-4.1 THAPOAMHAMHUKA. no pazneny |
N-OI1K-4.2 Tema 1.1 1 X 1. KOHTpOJIbHBIE PAaOOTHI.
HJI-OIIK-4.4 CsoiicTBa JXuUAKOCTEH 1 ra30B. MeTObI ONIpeneIeHns U 2. 3amuTa J1a00paTOpPHBIX PadoT.
pacuera. Tabmuipl, HOMorpaMMbl. CBOMCTBA CMecCeH. 3. MHAUBUIyallbHOE TOMAITHEe 3aaHHe.
Tema 1.2 2 X
I'mapocrarnueckoe AaBiieHUE pa3MEPHOCTh, MPHOOPHI AJIS
3amepa JaBiaeHui. OCHOBHOE ypaBHEHHUE THAPOCTATUKHU.
[IpakTHyeckoe NPUMEHEHHE YPABHEHHUS THIPOCTATHKH.
Tema 1.3. 2 X
OCHOBHBIE MOHATHUA: CKOPOCTb JIBUKEHUSA, PACXO/ KUIKOCTH
(raza). YpaBHeHHE HEPA3PHIBHOCTH IMOTOKA. PEXKUMEI IBUKECHHSL.
YpaBHenue bepHyun il uaeanbHOM )KUAKOCTH.
Tema 1.4. 1 X
VYpasHenue beprynm mis
peanpHOM KUAKOCTH (Ta3a). YpaBHEHHUE IHEPreTHICCKOTO
OaJylaHca MoToKa.
Tema 1.5. 2 X
[orepsausbiii Hamop. [Ipubops! 11 3amepa cKopocTei,
PacxoJI0B JKUIKOCTH, (ra3a). Pacuer Tpybonposoa.
Tewma 1.6. 2 X
TI'unpomamuael. Knaccudukamus HacocoB, KOMIIPECCOPOB.
[TapameTtpst paboThl ruppoManivH. CXeMbl ¥ PUHIIMIT JSHCTBUS
THAPOMAIIIFH.
Jlaboparophas padora Ne 1.1 2 X




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: © ° = 5 % MepoNpUsITHii, 00ecreunBaloLue 1Mo
Ko(b1) HanmeHoBaHue Pa3/esioB, TEM; o 2o z s 7 5 COBOKYIHOCTH TEKYIIHIi KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOYHOI aTTeCTALINI g o ?i s g 2 % = § yCIeBaeMOCTH;
KOMIeTeHnuu(ii) u Eﬁ E = §_ El E e E & (opMBI NPOMEKYTOYHOI0 KOHTPOJIA
ML TS g 2 & S é = E s é ycIeBaeMoCTH
}JOCTI/I)KeHI/Iﬂv é E‘ E é g I% g 8 g
KOMIIETCHIIMHA
OrnpezaeneHne MIOTHOCTH CMECEH KUIKOCTEM
9KCIIEPUMEHTAIFHO ¥ aHATUTHYCCKH.
Jlaboparophas padorta Ne 1.2 4 X
Omnpenenenue ruIpOCTATHYECKOTO IABICHHSL.
Jlaboparophas padota Ne 1.3 4 X
OnpenesnicHUe peKuMa ABIKCHHS YKHIKOCTH.
Jlaboparopnas padora Ne 1.4 4 X
Omnpenenenue noTeps Harmopa B TpyOompoBoe.
Jlaboparophas padota Ne 1.5 4 X
H3ydenue paboThl CTpYyHHOTO Hacoca.
JlaGoparophast pabora Ne 1.6 4 X
Omnpenenenue ko3 duumenra pacxoaa Npu UCTEUEHUH
JKUJIKOCTHU Yepe3 HacaJKu
OIIK-4: Pasnen |l. Pa3znesienue HeOMHOPOAHBIX CHCTEM X X X X 4 @OopMBbI TEKYIIETO KOHTPOJISI
NJI-OI1K-4.1 Tema 2.1 2 X o paszzeny |l
HJI-OIIK-4.2 Pasnenenue HeoHOPOAHBIX cMeceit. Kimaccudukanms cmeceii. 1. xorTpONBLHAS paboTa
NA-0OI1K-4.4 Tema 2.2 2 X 2. 3anuTa jJabopaTopHBIX PadoT.
Crioco0sl1 paznenenust. AnmnaparypHoe odopMIIeHHe polecca.
JlaGoparophast padorta Ne 2.1 4 X
Paznenenne cTounsIx BoA. AnmapaTtypHoe oopmieHre
nporiecca (MakeThl)
JlaGoparophast pabora Ne 2.2 2 X
Paznenennie ra3oBbIX BEIOPOCOB. AnmapaTypHoe odopMileHIe
mporiecca (Maker)
Pazgea I1l. T'uagpoannamMuka 3epHUCTOrO CJI0OsI MaTepUaJia X X X X 4 @DopMBI TEKYLIETO KOHTPOJIA




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © .- % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanme pasnenos, Tem; > o 2 e g A 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOYHOI aTTeCTALINI g g g s g g £ = § yCIeBaeMOCTH;
KommeTeHuuu (i) u =) E g E_ ] E § S g (POPMBI IPOMEKYTOUYHOT0 KOHTPOJISt
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
}JOCTI/I)KeHI/Iﬂv é E‘ E é g I% g 8 g
KOMIIETCHIIMHA
Tewma 3.1. BaumoseiicTBre MOTOKA Ta3a (SKUIKOCTH) CO CIIOEM 2 X o pazzgemny llI:
3epHHUCTOrO Marepuana. Kputuueckue ckopoctu. Juarpamma 1. 3ammTa 1a6opaTOpHBIX padoT.
MICEBJIOOKUKECHHUSL.
Jlaboparophas padora Ne 3.1 4 X
N3ydenue rupoANHaMUKH 3€pHUCTOTO €0 MaTepuaa.
3auet X X X X X
YcTHBIH ompoc no 6ueTam
HUTOI'O 32 nATkIi cemecTp 16 X 32 X 16
IlecToi cemecTp
OIIK-4: Pa3nen IV. TensiomaccooOMenHble mponecchl. Boinapusanue. X X X X 22 @DopMBI TEKYIIETO KOHTPOJIA
NA-OI1K-4.1 Tema 4.1 2 X o pazgeny 1V:
NJ-OIIK-4.2 Ternmooomen. Turbl TemI000MEHHBIX TpotieccoB. JBIKyImas 1. koHTpONIBHBIC PAOOTHL.
NJ-OlIK-4.4 cuiia TeruioooMeHa. TermnonpoBoHOCTh. 3akoH Dypebe.
Koaddumment temmonpoBogHOCTH U (GaKTOPHI, BIUSIONINE Ha
€ro 3HaUYCHHUE.
Tema 4.2 1 X
TemnooOmen uzmydenneM. 3akon Credana-bonpnmana.
Koaddunment nznydenns u GakTopsl, BIHSIONINE HA €T0
3HAUEHHE.
Tema 4.3 1 X
Temnootnaya. 3akoH Hetotona-Puxmana. Koaddurment
TEIIO0TIauX M (DaKTOPBI, BIUSIONINE Ha €ro 3HaueHne. MeToabl
onpezeacHus KodhuIueHTa.
Tema 4.4 2 X




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © .- % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanue pasieJios, Tem; > o 2 e g A 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOYHOI aTTeCTALINI g o ?i s g 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E 3 E_ = E = S g (pOpMBI IPOMEKYTOIHOTO KOHTPOJISI
ML TS g 2 & S é = E s é ycIeBaeMoCTH
}JOCTI/I)KeHI/Iﬂv é E‘ E é g I% g 8 g
KOMIIETCHIIMHA
CrnoxHsrii BuJ TeruiooOMeHa. OCHOBHOE YpaBHEHHE
tertonepenaun. KosddummenT rermonepenaun u Gpakropsl,
BIHSIONINE HA €T0 3HAYCHHE.
Tema 4.5 2 X
TemnoobMeHHas anmaparypa.
Tema 4.6 2 X
BrimapuBanue. YpaBHeHHE MaTepraIbHOTO OanaHca mporiecca.
ArnmapatypHoe oopMIIeHHE.
[IpaxTrueckoe 3ansrtue 4.1 2
PacueT pekyrnepaTHBHOTO TeMII000MEHHHUKA.
[IpakTuueckoe 3anarue 4.2 2
PacueT BrImapHOro ammapara.
OIIK-4: Pasznen V. MaccooOMeHHBbIE TPOLECCHI. X X X X 22 DOopMEBI TEKYIIIETO0 KOHTPOJIS
NJI-OI1K-4.1 Tema 5.1 2 o pazueny V:
NJ-OI1K-4.2 MaccoobmeH. JIBmkyas cuiia MaccornepeHoca. 3aKOHbBI 1. KOHTpOJILHBIE PAOOTHI
NA-OIIK-4.4 MOJICKYJISIPHON M KOHBEKTUBHOM Tu(y3un. MacconpoBOIHOCTb. 2. 3a1uTa 1a00paTOPHBIX PadOT.
'YpaBHEHHUE MpoLecca.
Tema 5.2 2
Maccormnepenava. Cxema rpoiiecca ¥ ypaBHEHHE Mpoliecca.
Koaddunment macconepeaaun Teruionepenaadn U GakTopsl,
BIIHSIIOIINE HA €T0 3HAYCHHE.
Tema 5.3 2
[leperonka. CriocoObl eperoHku. Juctunsanus, cxema
YCTaHOBOK.
Tema 5.4 2




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMHneTeHuuu(if) u
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

HaumeHnoBaHue pa3jesoB, TeM;
¢opma(b1) IPOMEKYTOYHOI aTTeCTALINI

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuuu, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
paboThIl, yac

I[IpakTuyeckas

moaAroToBKa, yac

CamMocTosiTeJIbHAS

pa6ora, yac

Pextudukanms. YpaBuenue Payis. MaTtepuanbHbIi OanaHc
npolecca. HOCTpOeHUe paboueil TUMHUM.

Tema 5.5
Pacuet rabapuTHBIX pa3MepoB KOJOHHBEL ATapaTypHOe
odopmIIeHHE TpoIecca.

Tema 5.6
Abcopbuus. Ypasuenue ['enpu. PaBHoBecHas u pabodasi THHUN
nporecca.

Tema 5.7
Onpe/enenre rabapuTHBIX pa3MepoB adcopOepa. AnmnaparypHoe
odopMIIeHHE TIpoIiecca.

Tema 5.8
Cymika marepuasnoB. BiaxxHocTh MaTepuasioB. Y paBHEHHE
MaTepHaJbHOro OanaHca mponecca. JApmwkymias cuna. CtaTuka u
TMHAMHKA MPOLecca CYIIKH.

Tema 5.9
CkopocTh niporiecca U (pakTopbl, BIUSIONIUE HA €€ 3HAUCHHE.
KpuBbIe CYIIKH ¥ CKOPOCTH CYIIKH.

Tema 5.10

CymibHble BapuaHThl. [ 'padudeckuii MeTox pacyera
TEOPETHUYECKOTO U JIEHCTBUTENBHOTO IPOLIECCOB CYIIKH.
AnmnaparypHoe odopMIIeHHE Tpolecca.

Tema 5.11
Ancop6uus. Teopuu nporiecca ajgcop6oiuu. Mzotepma copOriuu.
AnmnaparypHoe odopMIIEHHE Mpoliecca.

Tema 5.12

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecnieYnBaOLIHE 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
ycneBaeMoCTH;
¢opMBI TPOMEKYTOYHOT0 KOHTPOJIA
ycneBaeMoOCTH




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © .- % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanue pasieJios, Tem; > o 2 e g A 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
Q)opMplpyeMoﬁ(:,lx) dopma(bl) IPOMEKYTOUHOM aTTECTAIMI g § ?i s g § % = § yCIeBaeMOCTH;
Kor:;;::;z:ﬁ? u § E E % g E g § E« (opMBI NPOMEKYTOYHOI0 KOHTPOJIA
JMOCTHIKEH U 2 = E K= = = = ycneBaeMoCTH
KOMIIETeHIHi = B & S & ala o &
Pexymiepanns. Cxema 1 IpuHIHAIT pabOTHl peKyNepauOHHON
YCTaHOBKH.
Jlaboparophas padorta 5.1 4
N3yuenne paboThl peKTH(HUKAIMOHHON YCTAaHOBKH.
Jlaboparophas pabota 5.2 4
N3yuenne ycTpoiicTBa M IPUHIUIBI padoThl abcopOepoB
(MakeTs!).
JlaboparopHas pabora 5.3 4
N3yuenue npoliecca KOHBEKTHBHOM CYIIKU. ANapaTypHOe
odopmIieHue mporecca (MakeThl).
Jlaboparophas padora 5.4 4
N3yuenue ycTpoiicTBa ¥ NpuHIMIA paboThl a1copOepoB.
IIpaxTrueckoe 3anarue 5.1 4
Pacuer pekTrdUKaIIMOHHONW KOJIOHHBI.
[IpakTuueckoe 3anarue 5.2 2
Pacuet GapOoTaxHbIX a0cOpOEPOB.
[MpakTryeckoe 3ausTHe 5.3 2
Pacyer TenyioBoro mporecca Cynky.
[Ipaktruueckoe 3ausrue 5.4 2
Pacuer OapabaHHON CYIIMJIKH.
IMpakTuueckoe 3ansTue 5.5 2
Pacuer ckopocTH OCaKJIEHUs] YaCTHII.
Brinonnenne KypcoBoii paboThI X X X X 18 3ammra KypcoBoil paboThI
3aueT ¢ OleHKOU X X X X X YcTHBIH ompoc 1o ousieraM
HUTOI'O 3a 6 cemecTp 34 16 16 X 62
HUTOI'O 3a Bech epuosa 50 16 48 X 78
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3.3.  Kparkoe conepkanue yueOHON AUCIUTIINHBI
Ne nn LB LT R L Copep:xanue pa3aesa (TeMbl)
TEMbI JTUCHHUITIJINHBI

Pazgean | OcHOBBI THAPOra30AMHAMUKH. I HApPOCTATHKA U THAPOAMHAMHUKA.

Tewma 1.1 CBoiicTBa XUIAKOCTEH 1 [InotHOCTE U ylenbHBIN Bec. BszkocTs. Kunemarnueckuii
ra3oB. MeTojbl onpeaencHus: | KodpGUIUEHT BA3KOCTH. HbI0TOHOBCKHE U HEHBIOTOHOBCKHE
1 pacdera. TaOmUIIBI, skunkocTu. [ToBepxHOoCTHOE HaTsHKeHHE. YKMCThIe BElecTBa U
HOMoOTrpammbl. CBOMCTBA cMmecH. [IpoyHOCTh, MIIACTUYHOCTH CMECEH.

CMECEH.

Tema 1.2 I'mapocrtatnueckoe aasnenue | Ilonarue ruapocrarnyeckoro aasaeHus. CBOMCTBa JaBIEHUS.
pa3MepHOCTh, TpuOopsl At | Cura maBneHus. AOCONIOTHOE, BAKYYyMMETPHYECKOE,
3amepa nasieHnii. OCHOBHOE | aOCOIMOTHOE AaBJICHHE. AOCOMIOTHBIN M OTHOCHUTEITLHBII
ypaBHEHUE THAPOCTATHKH. TTOKOM.

IIpakTrueckoe npumenenue | Cuibl, IeHCTBYIOIIKE Ha XKHUIKOCTH (MacCOBBIE U
YpaBHEHUS TUAPOCTATUKHU. noBepxHOCcTHBIE). 3akoH [lackams. ['mapocraTnyeckwii
napagokc. CucteMa cooOIAIOIINXCs COCYIOB.

Tema 1.3 OCHOBHbIE MTOHATHSA: IonsTre cpemneit (ocperHEeHHON) CKOPOCTH. MaccoOBBIi
CKOpOCTh IBMXKEHUSI, pacxoll | oObemHbIN pacxon. CMOYEHHBIH TEPUMETP, KHBOE CEUCHHE.
JKUAKOCTH (ra3a). Ypasaenne | HamopHoe u 6e3HamopHoe qBMKeHHE, TpuMepkl. JlaMruHapHBTI
HEPa3pbIBHOCTH MOTOKA. U TypOYJICHTHBII PEXUMBI IBHKEHUS KUIKOcTH. Kputepuit
PexxuMbl 1BUKEHMS. Petinonbaca. 3nauenus uncel Perinonbaca. usnueckui
VYpaBuenue bepnynu nms CMBICJI KPUTEPUSL.

UIeaIbHOU KUIKOCTH. [lonsiTHE MAECATBHOMN KUIKOCTHU. Y I€JIbHAS Y3HEPTUS )KUIKOCTH
(moTeHnmanbHas M KuHeTHYecKas). [Ibe3oMeTprudeckuii n
CTaTUYECKUN HANop.

Tema 1.4 VYpasHenue beprynnm mis IlonsiTne peanbHON )KHIKOCTH.
peanbHOI xuakoctu (rasza). | I[IpakTudeckoe nmpuMeHeHue ypaBHeHUs1 bepHyium. 3akoH
YpaBHEeHHE PHEPreTUYECKOTO | COXpaHEHWH YHEPTUHU U €T0 CBA3b ¢ ypaBHeHHEeM bepHysun.
OajlaHca MOTOKa. ITorepu Hamopa Ha TpeHue. MecTHbIE CONPOTUBIICHHSL.

Tema 1.5 [HoTepsiHHBIN HATOP. [IpocTeie u cnoxHBIE TPYOOTIPOBOIBL. PacueT mpocToro
[MpubGops! 1is 3amepa TpyOOIIPOBO/Ia TIOCTOSTHHOTO ceveHusl. PacueT cioxxHOro
CKOPOCTEM, pacxooB TpybonpoBoaa. Pacyer Tpy0OnpoBO0B /sl ra30B.
JKHIKOCTH, (Ta3a). Pacuer
TpyOONIPOBOA.

Tema 1.6 I'uppomainHel. OcCHOBHbBIE TTapaMeTpbl pabOTHl HACOCOB
Krnaccudukaius Hacocos, (TIpOM3BOIUTENHHOCTD, HATIOP, KI1T). BRICOTa BCachIBaHMSI.
kommpeccopos. [lapamerpsl | Tumbl mopiiHeBBIX HACOCOB. XapPaKTEPUCTUKH MTOPIIHEBBIX
paboThl TMAPOMAIIIHH. HacocoB (MMPOU3BOIUTENLHOCTE). HepaBHOMEpHOCTH Mo1auu 1
CxeMBblI ¥ IPUHINI JeHCTBHS | BO3AYIIHBIE KOJMAaKK. PerymupoBanue n oOcy XxuBaHue
THIPOMAIIHH. MOPIITHEBBIX HACOCOB.

LlenTpobexHble, MOPIIHEBBIE TYPOOKOMIIEPECCOPHI, CXEMBI U
npuHUMN aercteus. [lopiiHeBble, pOTalMOHHBIE, CTPYIHBIE
BaKyyMHBIE HACOCHI, CXEMBI, IPUHITHII JeHCTBHS.

Pazgen Il Pa3neneHue HeOTHOPOTHBIX CHCTEM

Tema 2.1 Paznenenue neognoponueix | CycneHsuu, OMynbcud, [IeHbl, MbUIH, TyMaHbl, ONIPEACIICHUS,
cMmeceit. Knaccndukarms KJIacCHU(UKAITHS.

CMECEH.

Tema 2.2 Crioco0ObI pazaencHus MeTopl pa3ieneHus: ocaxaeHne, PIbTPOBaHUE, MOKPOE
HEOJTHOPOJIHBIX CMECEH. paszfeneHue. Y CTpocTBO OTCTOMHUKOB, TEOPUS
AnmaparypHoe odhopmiieHre | QUIBTPOBAHUS, YCTPOWCTBO IEHTPUDYT.
mporecca.

Pazgen 11l | T'mapoaunamMuka 3epHHCTOrO CJI0S MaTepHuasa

Tewma 3.1 BsaumozeiicTBue IIoToKa I'uapoamHaMuKa HEMOABMIKHOTO CIIOS. 3aBUCHMOCTH BBICOTHI

ra3za (KUAKOCTH) CO CIOEM

CJIOSl OT CKOPOCTH CIUTOIIHOH (a3bl. ['mapoanHaMuka
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3€pHHUCTOr0 MaTepuarna.
Kputnueckue ckopocT.

KHIAIETO (TICEBAO0KUKESHHOTO0) ci1os. KoHCTpyKImu
arnmaparoB C MCEBI0OKIKEHHBIM ciioeM. KoloHHbIH

Jluarpamma HKCTPAKTOP C TICEBIOOKIKEHHBIM CII0EM
[ICEBIO0KIKEHUS.

Pazgen IV | TennomaccoodmMenHble npoueccol. BoinapuBanue.

Tema 4.1 TennooOmen. Tumpl OcHOBBI TeTUIONIepeaun. Y paBHEHUE TETIOBOTO
TEIUIO0OMEHHBIX MPOLECCOB. | GaaHca. Onpenenenue TEMIOBON HArpy3Ku Mpu
Asrkyllias cuia HarpeBaHUU M OXJIAKAE€HUHU 0€3 U3MEHEHUS arperaTHoOro
TemIo06MeHa. cocTosHMs. YpaBHEHU nepenaun Temia. [lepenaua
TennonpoBoIHOCTh. 3aKOH TeILTa Hepe3 CTEHKY.
®ypre. Koapdumment
TEIUIONIPOBOIHOCTH U
(axTOopbl, BAUAIOLINE HA €T0
3HAYCHUE.

Tema 4.2 TernmooOMeH n3mydeHNEeM. Jlyuencmyckanue, obutue ceenenns. [loasarns abcomoTHO
3akon Credana-bonsiimana. | wepHoro, 6emoro u mpo3payHoro Tena. 3akoH Kupxroda.
Koaddumment m3nyuenns n | Jlyuencnyckanue razoB. 3akoH BuHa.

(baxTOopbI, BAUAIOUINE HA €T0
3Ha4YCHUE.

Tema 4.3 Tennootnaya. 3akoH Huddepennnanpaoe ypaBHeHUE TeriooTaaun. Kpurepuit
Herorona-Puxmana. Hyccenbt. KoaghuieHT TemiooTaauu u ero CBsa3b ¢
Koaddumment termmootnaun | kodaguimieHToM Teronepeaadn. KoHBEKTUBHBIH
U (aKTOpBI, BIUAIOIINE HA temoodoMeH. EcrecTBeHHast KOHBEKIIMA.
€ro 3HadyeHue. MeTosl
oTpeieeHUsI
KoddhuImeHTa.

Tema 4.4 Croxublii Bug temioodmena. | Temmepatyproe nose. Temnosoit notok. Ilepenaya Temiors
OcHOBHOE ypaBHEHHE Yepe3 MIIOCKYIo cTeHKy. [lepemaya TemnoTsl yepes
TeTuIonepeayu. MUITHHIPHYECKYIO CTEHKY.

Koadpdunment
Teronepeaadd u QaxkTopsl,
BJIMSIONINE HA €ro 3HaYCHHE.
Tewma 4.5 TennooomMeHHas YcTpoicTBO TEII000MEHHBIX anmnaparoB. Kinaccudukanus mo
amnmaparypa. cnocoOy nepenaun Teria (IOBEpXHOCTHBIE, pETeHEPaTUBHBIE,
CMeCI/ITeJ'IBHI)Ie). Tumnsr MOBEPXHOCTHBIX TeHHOO6MeHHHKOB.
OnpeenieHre TEIIOBOM HATPY3KH U pacxo/ia HarpeBaroIiX
WM OXJIKJAIOMMX areHToB. OnpeneneHue CpeaHero
TemreparypHoro Haropa. OnpeneneHue ceueHui 171 MPoxoaa
TEIIOHOCHTEIIEH, TOBEPXHOCTH TEIIIO0OMEHA U OCHOBHBIX
pasmepoB TermnooOMeHHUKOB. Onpeaenenue koddduumenrta
TEIIONepeayu.
Tema 4.6 Brinapusanue. YpaBHeHHe CriocoOblI BeIMapuBaHusl. Y CTPOHCTBO U SKCILTyaTalus
MaTepuanbHOTO OajaHca BBINIAPHBIX alnapaToB. MHOIOKOPITyCHBIE BBIIIAPHbBIE
nporecca. AnmaparypHoe YCTaHOBKH. BrIlapHbIe YCTAHOBKH C TEIJIOBBIM HACOCOM.
odopmIIeHHE.
Pazpen V MaccooOMeHHbIE TPOLECCHI
Tema 5.1  |Maccoobmen. JIpmxymias OO0ume cBeneHust 0 MacCOOOMEHHBIX Mpolieccax (abcopouus,
CHIJIa MaccollepeHoca. 3aKoHbl | pekTudukanus, aacopouns u cymka). CriocoOs! BRIpaKeHUS
MOJIEKYJIAPHOU U cocraga (a3. PaBHoBecue mexy hazamu. MarepuanbHbIi
KOHBEKTHBHOW AU Dy3HH. OanaHc IpoLECCOB MacCOOOMEHa.
MacconpoBOHOCTb.
'YpaBHEHHE Mpolecca.

Tema 5.2 Macconepenada. Cxema YpaBuenne Macciomnepeaadn. KonBekTuBHas auddy3usl.

poliecca U ypaBHEHHE

nporecca. Koaddurment

ITono6ue npoueccoB Macconepenaun. CpeaHsst ABIKYLIAst
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Maccorepe1aun
Teruronepenayn U GaKkTophl,
BITUSIONINE HA €T0 3HAYCHUE,

CUJia U METOJBI pacueTa MpoLecCOB MacCcomepeaaun.
OrnpeaeneHne Yuciia eIuHUIl IepeHoca.

Tema 5.3 [leperonka. CriocoObl IIpocras neperonka (¢ aednermanueit u 6e3 aedermanun).
neperonku. Juctuismus, CrienabHbIe BUABI IEPETOHKH (TIEPErOHKa € BOASHBIM
CXeMa YCTaHOBOK. [apOM, 3KCTPAKTHUBHASL U a3€0TPOINHAsI, MOJICKYJISIpHAsT).

Tema 5.4 Pextudukarusa. YpaBaeane | OCHOBHBIE CBOMCTBA CMECEH KHUIKOCTEH M MX TapOB.

Payns. MarepuanbHbliil Uneanbnbie cmecu. JuarpaMma p-x Al UACAIBHON CMECH.
OaraHc TIporecca. CMmecH )XHUIIKOCTEH, HepaCTBOPUMBIX IPYT B APYyTe.
ITocTpoenune pabodeii muann. | MuHnMansHOE B pabodee GerMoBoe 9ucIo.

Tema 5.5 Pacder rabapuTHBIX CxeMBbI peKTH(PHUKAIMOHHBIX YCTAHOBOK (IIEPHOAMYECKOTO U
pasMepoB KOJOHHBI. HETpEePHIBHOTO AcicTBHs ). HenpepbiBHAs pekTudUKanus.
ArmmaparypHoe opopmiieHne | YCTpoicTBO peKTH(HKAIIMOHHBIX alMapaToB.
rporrecca peKTH(OUKAITIH.

Tema 5.6 AGcopbuus. YpaBHeHHE Oo6mue cBeneHus o mporecce abcoporun. Pusndeckne
I'enpu. PaBHOBeCHAs U OCHOBHI ITpoliecca abcopOuuu.
paboyas TMHUH TIpoIecca.

Tema 5.7 Omnpeenenre rabapuTHBIX CxembI a0COPOIMOHHBIX YCTAaHOBOK (C PEIUPKYIIAIIUEH
pa3mMepoB abcopOepa. MOTJIOTUTES, C TTOCIIEIOBATENIEHBIM COSTHHEHIEM ).
AnmaparypHoe odopmiieHne | OmpeneneHue OCHOBHBIX pa3MEpOB Hacal0OuHBIX abcopOepoB.
nporecca.

Tema 5.8 CylIiKka MaTepualioB. KoHBekTuBHas 1 KOHTaKTHas cylika. KpuBble paBHOBECHOM

Bi1a>xHOCTh MaTEpUasoOB. BrnaxHOCTH. CTaTHKa CymKku. AOCONIOTHAS U OTHOCHUTEIbHAS
'YpaBHEHHE MaTepUaIbHOTO BJI&XXHOCTh. Biiarocoaeprxanue.

OasaHca mporiecca.

[IBr>kymiast cuna. CTaTuka u

TMHAMUKA MpoIecca CYIIKH.

Tema 5.9 CxopocTb mporiecca u Kuneruka cymiku. [lepuos mocTosHHONW CKOPOCTH, TIEPHOT
(baxTopbl, BAUAIOLINE Ha €€ najaronenl CKOpOCTH.
3Ha4yeHue. Kpusble cymku u
CKOPOCTH CYIIIKH.

Tema 5.10 | CymusiabHbIE BApUAHTHL. KonpektuBHbIe cymmiku (0apabaHHBIE , TEHTOYHBIE,
I'paduueckuii MeTon pacueTa | meTneBsie). PacnibinTenbHbIE CYIIMIKH, CYIIMIKH C KUMSLIM
TEOPETUYECKOr0 U cinoeM. KoHTaKTHbIE CYyIHIIKH (BaKyyM-CyIIMIbHBIE IIKAQHL,
JIEHCTBUTETHHOTO MPOIIECCOB | BaJbIIOBBIE CYIIWIKU U T.1.). PacueT 6apabaHHEIX,

CymIKU. AnimapaTypHoe pacHbUIMTENbHBIX CyIWIOK. CrielaibHbIe CIIOCOObI CYIIKH
odopmIteHHE TIporecca (pagnanmonnas, TBY).
CYIIKH.

Tema 5.11 | AxcopOuus. Teopuu OcHoBHbIE MTONIOKeHHs1. PaBHOBEeCcHe Mex Ty (hazamu.
mporiecca aacopOouu. MartepuanbHblii OanaHc nporecca agcoponuu. Turbt
H3oTtepma copbumm. azicopOepoB (C HEMOIBUKHBIM 3€PHUCTHIM aJICOPOSHTOM, C
AmnmaparypHoe ohopMIIeHHE | JBHXKYIIUMCS 3€PHUCTBIM aJICOPOCHTOM, C KUIISIIUM CIIOEM).
mporiecca. Pacyer agcop6epos.

Tema 5.12 | Pexynepanus. Cxema u Bugp! pexynepatopoB (IIacTHHYATHIA, POTOPHBI).
NPUHIMI PaOOTHI
peKyIepaluoOHHON
YCTaHOBKH.

3.4, Opranuzanusi caMOCTOATEIbHONU paboThl 00yYaIOLIUXCS

CamocrosiTenpHas paboTa CTyJIeHTa — Oo0s3aTeNbHas 4acTh 00pa30BaTEbHOIO TMpOIecca,
HaIpaBlIeHHAs Ha PA3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U TMYHOCTHOMY CaM000pa30BaHUIO,
Ha MMPOEKTUPOBAHKE AATbHEHIIIET0 00pa30BaTEIBEHOTO MapIIpyTa U MPo(hecCHOHATBHON Kaphephl.

CamocrosrenbHas paboTa 00ydJaronMXcs 0 JTUCHUIUIMHE OPraHN30BaHa KaK COBOKYITHOCTb
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH H paboT, 00ECIEeYMBAIONINX YCIIEITHOE OCBOCHHE
JUCHUITIIUHBI.
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AynmuTopHas caMmocTosITeNbHas paboTa OOyYaromuXcs 1O JUCIHILIMHE BBITOTHSICTCS Ha
y4eOHBIX 3aHATUSAX IIOJ PYKOBOACTBOM TWPEMOAaBaTeNsi M IO €ro 3aJaHui. AyIAUTOpHAS
CaMOCTOsITeNIbHAS padoTa 00YYarOIIUXCS BXOIUT B 00NN 00bEM BPEMEHH, OTBEICHHOTO YUSOHBIM
TUTAHOM Ha ayJAUTOPHYIO PaboTy, ¥ periiaMEeHTHPYETCS PACIICAHUEM YUeOHBIX 3aHSATHH.

BHeaymuTopHas camocTosiTenibHas paboTa 00ydaronmxcsi — INiaHupyeMast yaeOHasi, HayJHO-
HCCIICIOBATENLCKAs, IPAKTHYECKas paboTa 00y4aronIiXcsl, BHIMOTHIEMAasi BO BHEAYIUTOPHOE BPEMSI
10 33JIaHUIO M MPH METOJUYECKOM PYKOBOJICTBE IPEIOIaBaTelisi, HO 0e3 ero HermocpeICTBEHHOTO
y4acTusl, pacliucaHrueM Y4eOHBIX 3aHATUN HE periiaMeHTHPYETCS.

BaeaynuTopHas camocTosiTenibHasi padoTa 00yJaromuxcs BKIIOYaeT B ceOsi:

- MOJITOTOBKY K JICKIIUSM, JTAOOPATOPHBIM 3aHITHSM, 3a4ETY;

- M3y4YeHHe y4eOHbIX MOCOOHIA;

- W3y4YeHUE pa3/ieiioB/TeM, HEBBIHOCHMBIX Ha JICKITHH CaMOCTOSTEIILHO;

- MOATOTOBKA K BBITTOJIHEHUIO JTA00PATOPHBIX PA0OT U OTYETOB 110 HHUM;

- M3YYCHHE TEOPETUYCCKOTO0 M IMPAKTUYSCKOrO0 Mareprajia Mo PEKOMEHJIOBAHHBIM
UCTOYHUKAM;

- MOJITOTOBKA K KOHTPOJILHOM padoTe,

- BBINOJIHEHUE KYPCOBOW PabOTHI;

- MOJITOTOBKA K IMIPOMEKYTOYHOM aTTECTAIlMH B TCUCHHE CEMECTPA;

- CO3JIaHKE MTPE3CHTAIHI 110 N3y4aeMbIM TEMaM.

CaMocrosiTenbHasi paboTra 0o0y4arolIMXCs € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl IpeaycMaTpuBaeT TIPYIINOBY0 U (WIM) HHAMBUIYyalbHYI paldoTy ¢
00yJaroOIIMMUCS U BKJIIOYAET B ceOs:

- MIPOBE/ICHNE KOHCYIIBTALUH Tepe]T 3a4€TOM 10 HE0OXOIUMOCTH;

- KOHCYJIBTAllMM 110 OpPTaHMW3aldd  CAMOCTOSTEIBHOTO H3YyYSHHS  OTIEIbHBIX
paszienoB/TeM, 6a30BbIX MOHATHH y4eOHBIX TUCIHUITINH IPOPHIEHOT0/POICTBEHHOr0 OaKkalaBpuara,
kotopsie hopmupoBanu OIIK u I1K, B nemnsix o0ecneueHns NpeeMCTBEHHOCTH 00pa30BaHusl.

IlepeyeHp pa3zienoB/TeM/, MOJHOCTHIO WJIM YaCTHYHO OTHECEHHBIX HA CaMOCTOSTEIbHOE
M3y4YEHHUE C TTOCIESTYIONMM KOHTPOJIEM:

Buasbl u popmbl .
HaunmenoBanme pasagena KOHTPOJbHBIX é
/TeMBbl M CIUILIHHDI, MepONpPUSITHIA S
Ne nnn BBIHOCHMBbIE HA 3agaHus 1J1s1 CAMOCTOATEILHOU Pa6oThI (YYUTBIBAKOTCS 5
CaMOCTOSITeJIbHOE npu nposeeHun | S
n3yueHmne TeKyIero 2
KOHTPOJ1s1) i
5 cemectp

Pazgen | OcCHOBBI THAPOra30AMHAMUKH. I'MapocTaTHKA U THAPOAMHAMHUKA.

Tema 1.1 Cgoiicta xxuakocteid 1 | CoctaBuTh rpaduKH, AUATPAMMBI YCTHOE 2
razos. MeToJibl co0eceloBaHUe
OIPEJIETICHUS U pacyeTa. II0 pe3yJbpTaTam
Ta0uiel, BBITTOJTHEHHON
HOMorpammbl. CBOMCTBa paboThI
CMECEH.

Tema 1.2 T'mapocratuyeckoe KoncnekT nepBoucTOUHMKA, YCTHOE 2
JTABJICHHE Pa3MEPHOCTh, | MOJTOTOBHTH WH(POPMAIIIOHHOE cobece0BaHNE
pHOOPHI JIA 3aMepa co00IIeHne 0 pe3yJbTaTam
naBieHnid. OCHOBHOE BBITIOJTHEHHOM
ypaBHEHUE paboThI
TUAPOCTATHUKHU.

IIpakTrueckoe
MIPUMEHEHUE YPaBHEHUS
TUAPOCTATHKHU.
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Tema 1.3 OCHOBHBIC MIOHATHUSA: KoHcnekT nepBoucTouHuKa, YCTHOE 2
CKOPOCTH IBUKCHHUS, MOATOTOBUTH WH()OPMAITMOHHOE cobeceoBaHue
pacxo] JKUIKOCTH coobuieHue 10 pe3yJibTaTam
(raza). YpaBHeHue BBITIOJTHCHHOM
HEPa3pbIBHOCTH ITOTOKA. paboTsI
PexuMbl IBIOKEHUS.

YpasHeHue bepuyiu
JUISL UICATIbHOM
JKUAKOCTH.

Tema 1.5 | IloTrepsHHBIN HamOP. KoHcriekT mepBoncTOYHNKA, YCTHOE 1
[Tpubopsr 11 3amepa BBINIOJTHEHNE HHIUBHIYAIBHOTO cobece0BaHNE
CKOPOCTEM, pacXxooB JTOMAIITHEeTO 3a/IaHuUs 10 pe3yJIbTaTam
JKUIKOCTH, (Trasa). BBITIOJTHEHHOM
Pacuer TpyGompoBoa. paboThI,

KOHTPOJIb
BBITIOTHEHHBIX
pabot B
TEKyILEH
aTTecTaluu

Tema 1.6 I'unpomalnHel. [MoxroroButh MHMOPMAITIOHHOE YCTHOE 1
Krnaccudukarus COOOIIEHUE; COCTABUTH CXEMBI, cobeceoBaHUe
HacoCOB, WUTIOCTpALUU (PUCYHKOB). 0 pe3yJibTaTaM
KOMIIPECCOPOB. BBITIOTHEHHOM
[TapameTpsl pabOTHI paboThI
rupoMaiiH. Cxemsl U
MPUHLUI IEUCTBUS
THUAPOMAIITHH.

Pazpen Il Pa3nesieHne HEOTHOPOTHBIX CHCTEM

Tema 2.1 Pasnenenne [MoxroroButh MHGOPMAITMOHHOE YCTHOE 2
HEOJJHOPOJIHBIX CMecel. | cooOIeHne; COCTABUTH CXEMBI. cobecesi0BaHHE
Knaccudukanus Penrenue 3anau. 0 pe3yJibTaram
cMeceH. BBINIOJIHEHHOM

paboThsI

Tema 2.2 Crioco0bI pa3aencHus [MoaroroBuTh HHGOPMAITHOHHOE YCTHOE 2
HEOJTHOPOJTHBIX CMecel. | cOOOIIeHNne; COCTAaBUTh CXEMBI, cobeceoBaHue
AnmapaTtypHoe WUTIOCTpanuu (PUCYHKOB). 10 pe3yJbTaTram
odopmIieHHE Tpoiiecca. BBITOJTHCHHOM

paboTs

Pazpen |1l | TuapoauHaMuka 3epHUCTOrO ¢J10s MaTepUaia

Tema 3.2 Bsaumogneiicraue W3zyuenue rpadukoB, uarpamm. YCTHOE 4
MOTOKA ra3a ()KUJAKOCTH) cobecesioBaHHE
CO CJIOEM 3€PHHCTOTO 0 pe3yJibTaram
Marepuaia. BBITIOJTHEHHOM
Kputnueckue ckopocTH. paboTsI
Huarpamma
TICEBJIOOKMKEHHSL.

6 cemecTp

Pazgen IV | TennomaccoodmMeHHbIe npouecchl. BoimapuBanue.

Tewma 4.5 TenmoobmeHHas [MoaroroBuTh HHPOPMAITIOHHOE YCTHOE 11
arnmapartypa. Pacuer COOOIIIEHNE; COCTABUTH CXEMBI, cobecesl0BaHHE
TEMI000MEHHHKA. WIITIOCTpanuu (pUCyHKOB). Pemenue 10 pe3yJibTaTaM

3ajad. BBITIOJTHCHHOM




15

paboTHI,
KOHTPOJIb
BBITTOJTHEHHBIX
pabot B
TEKyLIEen
aTTecTaluu
Tema 4.6 Brimapusanue. [MoaroroBuTh HHPOPMATOHHOE yCTHOE 11
YpaBHeHHE COOOIIEHHE; COCTABUTH CXEMBI, cobeceoBaHUE
MaTepuatbHOTO Oajanca | WILTIOCTpaIiu (PUCYHKOB). Pemenne 10 pe3yJIbTaTam
mporecca. 3ajad. BBITTOJTHEHHOM
AnmaparypHoe paboThI,
odopmienue. Pacuer KOHTPOJTb
BBINIAPHOTO ammapara. BBITTOJTHEHHBIX
pabot B
TEKyLIEeH
aTTecTauuu
Pazngen V MaccooOMeHHBbIe TPOoLecChl
Tema 5.3 [Meperonka. CriocoOsI [MoaroroBuTh HHPOPMAITIOHHOE YCTHOE
MIEPETOHKH. COOOIIIEHHUE; COCTABUTH CXEMBI, cobeceoBaHNE
Juctmnsuus, cxema WITIOCTPauH (PUCYHKOB). 110 pe3yibTaTaM
YCTaHOBOK. BBITIOJIHEHHOU
paboThI
Tema 5.5 Pacuet rabaputHbIX [MoxroroBuTh MHMOPMAITIOHHOE YCTHOE
pasMepoB KOJIOHHBI. CO0OIIeHNE; COCTAaBUTH CXEMBI, cobece0BaHHE
AnmapartypHoe WTIOCTpalnu (pUcyHkoB). Perenne 110 pe3yJbpTaTam
odopmIieHue mpouecca | 3amau. BBITIOJIHCHHOM
peKTUhUKAITIH. paboTHI,
KOHTPOJIb
BBITTOJIHEHHBIX
pabot B
TEKyILEN
aTTeCcTaluu
Tema 5.9 CxopocTs nporiecca u N3zyuenue rpadukoB, uarpamm. YCTHOE
(baxTOopbI, BAUAIOLINE HA cobece0BaHNE
ee 3HayeHue. Kpubble 10 pe3yJibTaTam
CYIIKH B CKOPOCTH BBITTOJTHEHHOM
CYIIIKH. paboTs
Tema 5.10 | CymmnbHele BapuanTel. | [logroroButs MHGOpMAIIMOHHOE YCTHOE
I'paduueckuii meton Co0OLIeHNE; COCTaBUTh CXEMBI, cobece0BaHNE
pacuera WITIOCTPaLuy (PUCYHKOB). 0 pe3yJibTaTaMm
TEOPETUYECKOTO U BBITIOJIHEHHOU
NEUCTBUTEIILHOTO paboThI
MPOLIECCOB CYIIKH.
AmmapatypHoe
odopmileHHrEe mpoiiecca
CYIIKH.
Tema 5.11 | Ancopbuus. Teopuun [ToaroroButh HHPOPMALTIOHHOE YCTHOE
mporiecca afacopOIuu. COOOIIIEHNE; COCTABUTH CXEMBI, cobecesioBaHHE
H3zorepma copOuuu. WJUTIOCTpanuu (PUCYHKOB). 0 pe3yabTaTam
ArnmapaTtypHoe BBITIOJIHEHHOM
odopmIIeHHE Tpoliecca. paboThI
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3.5. TIpumeHeHue AIIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaATEIILHBIX
TEXHOJIOTUHI

[Ipu peanuzanmuu OPOTpaMMbl Y4€OHOH AUCHUILTUHBI/Y4EOHOTO MOMYJS AIIEKTPOHHOE
o0yuyeHHe U TUCTAaHLMOHHBIE 00pa30BaTeIbHbIC TEXHOIOIUN HE IPUMEHSIOTCS.
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4. PE3YJbTATbI OBYUEHMA 110 JUCHUIIIMHE, KPUTEPUN OHUEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIAHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU(I1).

Yposnu Hrorosoe O“eHKi‘ E IMokazaTean ypoBHs c(hOPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANIBLHOM ccTeMe = = =
. YHUBEPCAJIbHOM(-bIX) o0menpogeccuoHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B 10 pe3yJibTaTam . . »
. ., KOMIIeTeHuMu(-it) KOMIIeTCeH M I KoMIeTeHunu(-i)
B 100-0a/1i1bHOM TeKylel u OLKA4-
cucreme MPOMeKYTOTHOMH :
poMey WJI-OTTK-4.1
10 pe3yJbTaTaM arTrecTalun MIL-OLK-4.2
TeKylel u A- o
NMPOMeKYTOUHOMH WJI-OTIK-4.4
aTTecTalun
BBICOKHIA 85 -100 3a4TeHO (OTJIMYHO) Ooyuatommuiics:

— WCUEPIBIBAIONIC W JTIOTHIECKU
CTpOMHO U3NaraeT yueOHbIN
Marepuai, yMeeT CBI3bIBaTh
TEOPHIO C MPAKTUKOM, CIIPABIISIETCS
C pelIeHreM 3a1a4
podhecCHoHAIBHOM
HaIPaBICHHOCTH BEICOKOTO
YPOBHS CIIOKHOCTH, TIPABHILHO
000CHOBBIBAET NIPUHSTHIC
PEIICHHS;

— TOKa3bIBaeT aHAJIMTHYECKUE
CIIOCOOHOCTH B IOHUMAHUH,
W3JI0KEHUH U IIPAKTUIECKOM
HCTIOJIE30BAaHUU OCHOBHBIX
3aKOHOB XMMUYECKOI TEXHOJIOI1H;
— IOIOJHSET TEOPETHUECKYIO
UHPOPMAIIIIO CBEICHUAMH
MCCIICZI0BATENILCKOTO XapaKkTepa;

— cBOOOHO OPUEHTHPYETCS B
y4eOHOU 1 MPOo(heCcCUOHATBHOM
JIMTEpaType;
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JTaeT pa3BepHYTHIC,
HCUEPIIbIBAIOIIHE,
po(heCcCHOHATEHO TPaMOTHBIE
OTBETHI Ha BOIIPOCHI, B TOM YHCJIE,
JIOTIOJTHUTEIIBHEIC.

MOBBITIIEHHBIA

65 — 84

3a4TEHO (XOPOIIIO)

OOyyaromuiics:

— JOCTaTOYHO MOpOOHO,
TPaMOTHO U TIO CYIIECTBY HU3JIaraer
W3yYSHHBIA MaTepua, IPUBOIUT U
PaCKpBIBACT OCHOBHBIC TIOHSTHUS
XUMHAYIECKOH TEXHOIOTHUH;

— aHaJIM3UpYeT U3yueHHbBIN
MaTepHal ¢ He3HAYUTEIbHBIMU
mpooOenamu;

— JIOMYCKaeT eAMHUYHbBIE
HerpyOble OIINOKHY;

— IOCTaTOYHO XOPOIIO
OpPUCHTHUPYETCS B YISOHOI U
mpohecCHOHANILHOM JIUTEPaType;
— TPaBWIBHO IPHMEHSET
TEOPETUUCCKUE TOJIOKEHHS TIPU
PEIICHNH MPAKTUICSCKUX 33149
IBYDKEHUS )KAIKOCTEH U Ta30B,
BJIaie€T HEOOXOAUMBIMH TSI
9TOI'O HAaBbIKAMU U HpI/IéMaMI/I;
OTBET OTpaKaeT 3HAHUE
TEOPETHUYECKOTO U MPAKTUIECKOTO
MaTepuaia, He J0omycKas
CYIICCTBEHHBIX HETOYHOCTEH.

0a30BbIHI

41 - 64

3a4TEHO
(YI1OBIETBOPUTEIHHO)

OO0yyaromuics:

— JICMOHCTpHUPYET
TEOPETUUECKUE 3HAHHUS OCHOBHOTO
y4eOHOT0 MaTeprasia JUCIUILTHHBI
B 00bEME, HEOOXOUMOM ISt
nmanpHerero oceoerus OITOIT;
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— C HETOYHOCTSIMH H3JIaraer
MIPUHSTHIE B XUMHKO-
TEXHOJOTHYESCKUX MPOIIECCcax
(hopMyIUpPOBKY;

— JIEMOHCTPHPYET
(bparMeHTapHbIC 3HAHUS OCHOBHOM
Y4eOHOI JIUTepaTyphI IO
XUMHYECKON TEXHOJIOTUN U
anmapatrypHoMy 0(hOpPMIICHHIO;

—  OTBET OTpakaeT 3HAHWA Ha
6a30BOM ypPOBHE TEOPETHUECKOTO
U MPAKTHIECKOTO MATEpUaa B
00BeMe, HEOOXOTUMOM JIJIS
JATbHENTIIeH yueObl 1
MIPEJICTOATICH PabOTHI MO
npoduiIro 00y4YeHusl.

HU3KUHN

HE 3a4TEHO
(HEey IOBIIETBOPUTEINILHO)

OO0yyaromuics:

JEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS TEOPETUIECCKOTO M MPAKTHUSCKOr0 MaTepHraia 0 OCHOBHBIM
MpoIeccaM XUMHUYECKON TEXHOJIOTHH, JOMYCKAET IPYObIe OMIHUOKH MPH €ro U3JI0KEHUH Ha 3aHATHAX U
B XOJI¢ MPOMEKYTOYHOH aTTeCTaIlNY;

UCIIBITBIBACT CepbéSHbIe 3any[[HeHI/IH B HpI/IMeHeHI/II/I TeOpeTI/I‘leCKI/IX HOHO)KGHI/Iﬁ HpI/I peH_ICHI/II/I
MPAKTHYECKUX 3a]1a4 CTAHAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJICET HEOOXOTUMBIMH IS TOTO
HaBBIKaMH U IpUEMaMH;

HC CHOCOGCH UCITOJB30BATH OCHOBHBIC ITOJOXKCHHUS TECXHOJIOTNHU HpI/I peHIeHI/II/I YAaCTHBIX BOHpOCOB
WH)KCHEPHOW MPAKTUKU;

HE BJIaACCT OCHOBHBIMH ITOJIOKECHUAMU y‘IeHI/IH (0] paBHOBCCI/II/I U IBUXXCHUU )KHHKOCTCﬁ H I'a30B,
BBIMOJTHSET 3aIaHKs TOJIBKO 10 00pa3ily U Mo PyKOBOJCTBOM IPEMOaBaTEIs;

OTBET OTPaKaeT OTCYTCTBHE 3HAHHMI Ha 0a30BOM YPOBHE TEOPETHIECKOTO M MPAKTHUECKOTO
MaTepuana B 00beMe, HeOOXOAMMOM JIJIsl JaJIbHEHIeH y4eOBbl.
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5. OIIEHOYHBIE CPEJICTBA JJ151 TEKYIIETO KOHTPO.JIA YCOEBAEMOCTH U ITPOMEXKYTOYHOM
ATTECTALUU, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJIS CAMOCTOSITENIEHOM paboThl 00YyYAIOIIKUXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalluy 10 y4eOHOU NHUCIUIUIMHE
«[Iponecchl U anmaparbl XUMHUYECKONH TEXHOJIOTHM» MPOBEPSIETCS YPOBEHb CPOPMUPOBAHHOCTH y OOYHYAIONIMXCS KOMIETEHIUH U 3aIUIaHUPOBAHHBIX
pe3yJIbTaTOB 00yUYEHUS MO AUCLMIINHE, YKa3aHHBIX B pa3zelie 2 HaCTOAIIEH IpOrpaMMBbl.

5.1. ®opMbl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH, TPUMEPHI TUIIOBBIX 3aJaHUM:
Ne DopMBbI TEKYyLIET0 .
IIpuMepsI THIOBBIX 3aiaHUH ®opmMupyemMasi KOMIeTECHIMS
nn KOHTPOJIs
OIIK-4
5 cemectTp Omnpenesnenue MNJIOTHOCTH cMeceil JKMIKOCTeH IKCIIepUMEeHTAIbHO M1 MeToAoM pacuera | MJ[-OIIK-4.1
. IImoTHOCTB, Pa3MEPHOCTH. Na-OIIK-4.2
1 Bonpockl 1151 3amATHI . @aKTOPBL, BAUSIOLINE HA 3HAYEHUE [NIOTHOCTH. Na-0OI1K-4.4

JadopaTopHBIX padoT
o pasaesamM
«OCHOBEI
TUAPOra30AMHAMUKHY.
I'uppoctaruka u
TUJPOJIMHAMUKAY,
«Pa3genenue
HEOJAHOPOJIHBIX
CHCTEMY,
«'uapoauHaMuka
3€PHUCTOrO CJI0A
Marepuaia»

DB W=

agkrwdE

. 3KCHCpI/IMCHTaJH>HbIC METOAbI onpez[eneHmI IIJIOTHOCTH XUIAKOCTH.
. AHaTUTUYECKUN METOI ONMPENEICHUS INIOTHOCTHU KUIKOCTH U UX CMECEH.
. Pacuer mmotrHOCTH Ta30B.

OnpenesieHue NOTeph HANOPA B TPYOONPoOBOAE
Yr0 Ha3BIBaCTCI UACAITILHOU JKUIKOCTBIO.
UTto Ha3bIBaETCA PEANBHON KUAKOCTHIO.
MaccoBasi CKOpOCTb, OTIPE/ICIIEHUE U Pa3MEPHOCTb.
YpaBHEHUE HEPA3PBIBHOCTH MOTOKA.
OOBeMHBII Pacxo/T JKUIKOCTH, YPABHEHHE PacXoa.

H3ydyenue padoThI CTPYIHOIO Hacoca
[IpuaIH paboTHI CTPYHHOTO HAcCOCA.
JlocTonHCTBA M HEAOCTATKHA CTPYUHBX HACOCOB.
O6nacts IPUMEHEHHS CTPYHHBIX HACOCOB.
Yro Takoe 3KEKIHS U NHKEKIIHS.
XapaKkTepUCTUKU CTPYHHOTO HAacoca: MPOU3BOAUTEIBHOCTD, BEICOTABCACHIBAHUS,

agrwnE

BbICOTA HAarHCTaHUsI, KO3(1)(1)I/IHI/I€HT MHXXCKIWW U K.II. [I.

Pasnesienne cTOYHBIX BOJ anmapaTypHoe opopMiieHne npounecca (MakeTs)
1. HeogHOpOMHBIE CHCTEMBI, THIIBI CHCTEM
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2. Yto Takoe ocaxkJeHue, OTCTanBaHHUE.

3. Cxema pabOTHI OTCTOMHHUKA HETPEPHIBHOTO MEHCTBUSA C TPEOKOBOI MENIAIKOMH, €T0
JIOCTOMHCTBA U HEJIOCTATKH.

4. Yro Takoe pUILTPOBAHUE M KAKOBA CXeMa Ipoliecca GUIbpOBAHHMS .

5. Cxema paboThI PHIBTP-TIPECCOB, UX JOCTOMHCTBA M HEIOCTATKH.

Onpenenenne k03 PpUIHEHTOB pacxoia NP UCTEUEHHUH KUAKOCTH U3 HACATKOB
Yrto npuHUMaeTCs 3a OTBEPCTHUE.
OCco0CHHOCTH TIPH UCTEUCHUH JKUIKOCTH Yepe3 OTBEPCTHE.
Teopernueckasi CKOPOCTb UCTEUEHHUS, PACUET.
Koaddumment ckopoctn, cxxaTust CTpyH, pacxoza.
JelcTBUTENBHBIA PACXO )KUIKOCTH IPU UCTEYECHUH YEPE3 OTBEPCTHE.

Nk W=

N3yvyeHue rugpoIuHAMUKH 3ePHUCTOTO CJIOS MaTepuasia
Urto Takoe KT (TICEBIOOKMKEHHBINA 36PHUCTHIN CIIOM).
OOBSACHUTE KPUBYIO IICEBIOOKIKCHUS.
Uro Takoe CKOpOCTb MCEBA0OKKEHHS U CKOPOCTh yHOCA.
OT 4ero 3aBUCHUT 3HAUE€HHE CKOPOCTH MICEBIOOKIKECHUS U YHOCA.
. UTo Takoe mopo3HOCTh ci0s1? B Kakux npeaenax U3MEHsETCs MOPO3HOCTh B3BEIIEHHOTO

Qs

CJ1041.

NupuBuayansHoe
JIOMaLIHee 3aaHue 10
teme « [loTepsHHBII
Hanop. [Tpubopsr st
3amepa CKOpOCTeH,
Pacxo/I0B KUKOCTH,
(raza). Pacuer
TpyOOTIpOBOIa»

Paccunrars momHBI Hamop msS TPYOOIIPOBOAA, COCTOAIIETO W3 YETHIPEX TOPHU3OHTAIBHBIX U
OJTHOTO BEPTHUKAIGHOTO YYaCTKOB.

[aBnenue B uctounuke 1 arm., B mpuemuuke 1,8+0,IN atm.

Jmuaa L1= L= 80+2N M, Ls= Le= 63+N M, Ls=8 M.

[IponsBogurensHOCTH TpyOOTpoBoaa: 5100+10N kr/4. [To TpyOGompoBoILy MBUKETCS YKUIKOCTD -
BOJIA.

Temmneparypa Boasl t=27+2N °C.

Koaddumment Bxoma =0,5

Koadpumment Berxona =1

Koaduimenr kpana =2

Koaddpuuument nosopora = 1,6

Huametp TpyOsI 38%2,5 MM

OIK-4

WJI-OTIK-4.1
WJI-OTTK-4.2
WJI-OTTK-4.4
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Hanop BeIpa3uth B MeTpax Boasl mipu t=20 °C.

KonTpoibHbie KonTtpoannas padora «/{nunamMmuka» OIIK-4
padoThI NA-OIIK-4.1
1o pasjejam Nel NJI-OT1K-4.2
«OCHOBEI HNJ-OIIK-4.4
TUIPOJAUHAMUKH Koaddumment TpeHuns, Kak onpeaenseTcs U OT 9Yer0 3aBHUCHUT.

I'mapocrartuka u Onpenenuts IUaMeTp U TOTPHU 3a cUeT cHil TpeHus. [imuHa Tpyoonposoaa 250 M. Pacxon
rmapoarHaMHKa, BOBI 36 M3/4. Ckopocts amxkenus 1,1 m/C, motHocTh Boxbl 1000 KI/M°, BSI3KOCTb

«Pa3z[eneHI/Ie 1’005*10-31-[3*0'

HEOJHOPOTHBIX

CHCTCND [Toctpouts auarpammy bepHysum o morepsM (cxemaTuuecku). Pasmepsl kaHaIOB B

Ne2

Ne3

COOTBETCTBHU CO CXEMOH

X

ITorepu Hamopa 3a cueT MECTHBIX COMPOTUBJIEHUNA. UTO OTHOCUTCS K MECTHBIM
CONpOTUBJIEHUAM. Pacuer

Paccunrats pacxoz Bosl B TpyOompoBoje muameTpoM 38X2,5 MM, CKOPOCTh JIBIDKEHUS

0,5 m/c. Inuna tpy6onpoBoaa 300 M. OnpeaenuTh MOTepH HAMOpa I CYET CHUIT TPESHUSI.

ITnotHOCTH Boasl 1000 kr/m?, BsiskocTs 1,005 TTa*c* 1073,

[Moctpouts auarpamMmmy bepHyumm mo motepsM (cxeMaTudeckn). Pazmepbl kaHanoB B
COOTBETCTBUHU CO CXEMOU

X X

I'unpasnuyeckoe conporusieHue. CocTaBHbIE YaCTH.
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Ned

Ne5

Paccuurars noTepsHHBIN Hanop s TpyOonpoBoaa uHOM 50 M, TuameTpoM SOMM.
Cxopocts asuskenus 0,8 m/c. Pacxon Boast 7,2 M%/u. IlnotHocTs Boasl 1000 kr/m?,
Ba3kocTh 1*107 [Ta*c. Ha Tpy6GompoBOIc MMEIOTCS MECTHBIE COPOTUBIIECHHS: BXO —35x
=0,5; 2 moBopoTa — 3, = 0,5;BeHTHib — 35 = 7; BBIXOA — 3pux = 1.

[Moctpouts auarpammy bepHyumm mo motepsim (cxeMaTHdeckn). Pasmepbl kaHaIoB B
COOTBETCTBHUU CO CXEMOU

X

ITonueli ruapoaMHaMuYecKkuid Hanop. Pacuer. @opmynnupoBKa.

PaccuuTarh mOTEpSHHBINH HAMOP 32 CYET CHJI TPEHUS B TpyOa auametpom 43x2,5 MM.
Jmmaa TpyOs1 32M, crkopocTh AmkeHus 1 m/c. Temmnepatypa Boasr 60°C. [l10THOCTD
BoAbl 983 kr/m3, BsizkocTb 0,469*10-3 [Ia*c. [loTepu Bbipa3uTs B [lam p H20.
ITocTpouts aguarpammy beprysum no morepsM (cxeMaTudecku). PazMepsl kaHaIoOB B
COOTBETCTBHH CO CXeMOHP2>P1

Py '
J

P,

VYpaBHenue bepHyum 1st uaeanbHOM KUIKOCTH. (POpMYyITHUPOBKA)

[To TpyGe nuameTpom 76X3 MM HCXOIUT ra3 MoJl aTMOC(EPHBIM JaBieHneM. MOKHO T
10 3TOH TpyOe TpaHCIIOPTUPOBATH TOT XK€ Ta3, HO MOJ AaBjieHueM 5 aT. CKOpoCTh rasza He
MEHSIETCSI, MaCCOBEII pacxof Toxke. ILmoTHOCTh Bo3ayxa 1,2 Kr/M2.

ITocTpouts auarpammy bepHysum mo morepsM (cxeMaTHdecku). PazMepsl kaHAIOB B
COOTBETCTBHU CO CXEMOU
|

Uro Takoe auarpamMma beprymmmn?
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1
2

1
2

[

[

\S]

N —

2. OmpenenuTb PeKUM ABIKEHHS )KUIKOCTH B MEXTPYOHOM IPOCTPaHCTBE ammapara Tpyoa
B TpyOe. lnameTp BHyTpeHHEH TpyObI 25X2 MM, Hapy HbIH 51x2,5 MM. MaccoBblit
pacxon xuakoctu 1150 kr/m, Baskocts 1,2%107 Ta*c.

3. Tloctpouts nuarpammy bepHysu mo motepsim (cxemarnuecku). Pazmepsl kaHanoB B
COOTBETCTBHH CO CXEMOH

P=1000 kr/m® P=1126 kr/m®
u=1*10" Marc 1=6,05*10"
MNa*c

KonTtpoannas padota «Pa3nesieHue HeOTHOPOIHBIX cMeceiD).

1

. HeonHOpOIHEIE CCTEMBI, NX BHJIA.

. Cxema nonHOTO CKpy0OOepa. [lpuHitnn paboThL.
2

.Crioco0bI pa3zaeseHus: HeOTHOPOAHBIX CUCTEM.

. Ckpy006ep c Hacaakoi. Ponb Hacanku. CteneHb pas3ieneHusl.
3

. OrcrauBanue. [[Brxymas cuia mporecca.

. [IemmeocagurenpHas kamepa. CXeMbl, IPUHIUN IeHCTBUS. JIOCTOMHCTBA M HEAOCTATKH.
4

. OrcrauBanne. MaxkTOpPHI, BIUSIONINE HA CKOPOCTh MpoIlecca.

. Cyxoi1 nuxion. Cxema, OpuHUUI AeicTBUS. JJOCTOMHCTBA U HEJOCTATKHU.
5

. @unbTpoBanue. J[Buxylias cuia mpoiecca.

. PykaBunelit punbtp. Cxema, NpuHIMIT AeHCTBHA. JJOCTOMHCTBA U HEJOCTATKH.

6 cemecTp

Bonpocsb! aJist 321U ThI
J1a0opaTOPHBIX padoT
10 pasaeny

N3ydenue padoThl peKTHHUKANMOHHOI YCTAHOBKHU
1. Yto Takoe meperoHKa 1 NepeunciinTb CIOCOObl IEPETOHKN ?
2. JlnarpaMMa paBHOBECHS X-Y AJIsl PEaIbHBIX CMECEH.

OIIK-4
NA-OIIK-4.1
NA-OIIK-4.2
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«Maccoo0MeHHbIe
npouecchb»

3. YcrpoiicTBo 1 paboTa peKTH(PUKAITMOHHONW KOJOHHBI TIEPHOAMIECKOTO EHCTBHA.

4. Yto takoe rmermoBoe ynciio? Pabodee m MUHIMAaIBEHOE (IIETMOBBIC YHCIIA.

5. IlepeyncauTh OCHOBHEIC JOITYIIEHUS, IPUHSTHIC MPU PACCMOTPEHUHU Pa0OTHI
PeKTU(UKAIIMOHHOMN KOJIOHHBI.

N3yvenue nponecca KOHBEKTHBHOM CYIIKH MaTepHaJja. AnnapaTypHoe

odopmiieHne mponecca (MakeThl).

1. JaTpe onpeneneHue npouecca Cyuky.

2. JlaTh KpaTKyIO XapaKTEPUCTUKY KOHBEKTUBHOM CyIIKHU. JIOCTOMHCTBA U HELOCTATKH
KOHBEKTHBHOMH CYILIKH.

3. AOGconfoTHas U OTHOCHTENBbHAS BIYKHOCTh MaTepraa.

4. Bunpl cBsI3U BJIaru ¢ MaTEpUaIOM.

5. CxopocTts cymku. CKOpOCTh CYIITKH IIEPBOTO U BTOPOTO MEPHUOJIOB.

N3yueHue ycTpoiicTBa M NPUHIUI PadoThHI adcopOepoB (MaKeThI).
1. Yro takoe abcopbumsa? DakTopsl, BIUSIONINE HA TIpoIiecc abcopOITHm.
2. AGcopOepsl u ux Kinaccupukanys. MarepuaibHbIi OajdaHC U ypaBHEHHE paboucit
JTUHHY.
3. Hasnauenue Hacanok. Tunsl HacagoK.
4. TpeOoBaHUs NPEIBSIBIICMbIC K HACAJKaAM.
5. Yro Ttakoe GapOoTax, peKUMbI OapOOTaKa

H3yueHue ycTpOiicTBA M MPUHITUAI PAadOTHI aACOPOepoB (MAKETHI).
1. Jlate onpenencHue mpoiecca aacopOiuu. MakTopsl, BIUSIOIINE HA TPOIIECC
aJcopOIum.
2. llepeuncnuts BUABI aICOPOCHTOB U UX XapaKTEPUCTUKH.
3. PaBHoBecue B mporiecce aacopbumu. MzoTepma copOIum.
4. JlaTh o0OmIME TONOXKEHUS TEOPHA afcopOIny.
CocTaBuTh ypaBHEHHE MaTepHUaIbHOTO Oaganca afgcopOepa MepuoanIecKoro JeCTBHUS.

NA-OIIK-4.4

KonTpoabubie
padoThI
10 pa3jejam

«TemmomaccoOMeHHBIE
MIPOIIECCHI.

KonTtpoabhas padora «PexkTndurxanus
1
1. Cucrema aneron — HoO X4=80%. Uto 310?
2. [Toctpoenue paboueii TMHUM MpoLiecca HENPEPHIBHON PEKTH(UKALIH.
3. Hacamkw st 9ero ux ucnois3ytor. CBOMCTBA HACAIOK.
2

OIK-4

WJI-OTIK-4.1
UJI-OIIK-4.2
WJI-OIIK-4.4
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Brimapuanuey,
«MaccooOMeHHBIe
MPOIIECCHI»

1. Yto o3Hauaet X, = 83% [u1s1 cuCTEMBI BOJA — YKCYCHAsI KUCIIOTA.
2. T'mapaBnmyeckoe CONPOTHBICHUE KOJIIAYKOBON KOJIOHHBI.
3. Jmarpamma paBHOBecus. 1300pa3uTh paBHOBECHBIE KPUBBIE HA OJHOM rpaduKe sl CUCTEM:
alleToH — BOJIa, 3TaHOJI — Boja. JlaBieHue B KosoHHe P=const.
3
. Yro o3navaetr X1 = 12% nj1st cucteMsl BoJia — YKCyCHast KHCJIOTA.
2. CriocoOsl omnpeeNieHus Yrciia TapeoK 11t 6apOOTaKHBIX KOJOHH.
. 3axon Payins ¢ o0bscHeHHEM.

—_

(98]

4
. Yro o3Havaer X1 = 8% IuId cCHCTEMBI allETOH — BOJA.
2. PaBHOBecCHE B cCUCTEME MAP-KUAKOCTb. JluarpaMma paBHOBECHSL.
3. JlaTh onpeneneHue mpoueccy «meperonka». YeM oTiudaeTcs peKTuUKanus OT IUCTUIUILHH.
5
1. Yto o3HavaeT yf= 7% JUIsl CUCTEMBI alleTOH-3TaHOM.
2. [loctpoenune paboyeli TMHUYU TPOIIecCa HETPEPHIBHON PEKTH()HUKAIIHH.
3. @axTOpHI, BIUSAIONINE HA TIPOIECC PEKTU(PUKAIIH.

—_

Kountpoasnas padora «Cymka»
1

—_

. Uro Takoe mporiecc Cymku?
2. Pacuer pacxoja yJanseMoii Biary.
3. Y enpHbIE TEIUIOBBIE IOTEPH HAa HAarpeB MaTepuaia. Pacuer.
2
1. Tunsl cBsA3W BiIaru ¢ MatepuanoM. Kakas Biara yzanseTcs B IPOLIECCE CYILKH.
2. MaTepuanbpHbIi OalaHC CYIIMIFHOW KaMephl.
3. Y enpHBIE TEIUIOBBIE IOTEPH HA HAIPEB TPAHCIIOPTHBIX yCcTpoiicTB. Pacuer.

1.Bunb! cymku 1mo crmoco0y moBo/ia TeIioTh. JloCTONHCTBA, HEOCTATKH.
2. BnaxxnocTs MaTepuana. Pacuer BIaxHOCTH.
3. YaenbHbIC TEIUIOBBIE TTOTEPHU Y€pPEe3 CTEHKH CYIIMIBHON KaMepHI.

4
1. Knaccudurkanus cBszeit Bnaru ¢ marepraiiom. Kakas Biara yjgansercss B IpoIecce CyIIKH.
2. OCHOBHOM BapHaHT CYIIKU. PacdeT yAeIbHOTO U TOTHOTO PacXxo/ia CyIMUIFHOTO areHTa
(Teopernueckas cymka). JluarpamMma BIaXKHOTO BO3yXa.

5
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1. KonTakTHBIH cr1oco0 cymku. JlocTOMHCTBA M HEOCTATKH.
2. Y nenvHbIe TeTIOBBIE IOTEpH (pacder). Kakum oHU MOTYT OBITB.
3. YcaoBust U1 TEOPETHUECKOTO U JIEHCTBUTENBHOTO CIIOCO0a CYHIKH (IIPOLIECC CYIIKH).

KonTtpoannas padota «Axcoponms»
1
1. Ancopbuums. Omnpenenenue nporiecca. [Ipumepsr mpomecca.
2. OCHOBHBIE XapaKTEPUCTHKH aICOPOCPHTOB.

2

O0J1acTh HCIIONB30BAHMUS TIPOIIecca aacoOPOIIHH.

2. AktuBHOCTH aficopOeHTa. PasMepHOCTh, TUTIBI aKTUBHOCTH.
3

Uro Takoe agcopbat u agcopbent. [IpuBectu mpumepsl.

2. CnocoOsI MpoBeACHMS MpoIiecca.

=

=

4
®daxTopsl, BIUAIONINE Ha TIporecc agcopounu. Kak?
2. Kompuesotii ancopbep. Cxema anmapara. [IpuHIin neticTBus.
5
1. U3zobpaszutk uzorepmy agcopouuu. Yto o3Havaer.
2. Ilpouecc agcopbunu. Jate onpeaesaeHue npoueccy.

=

Kountpoannasi padora «MaccoooMeH. AGcopouushy
1
1. MonexynspHas quddysus. Y paBaeHne nporecca. GakTopbl, BIUSIONIAE HAa KOJTHIECTBO
MEPEHOCUMOTO BEIECTBA.
2. O06uacTh HCTIONB30BaHuUs Tporiecca abcopormu. OnpeeneHue npoiecca abCopOIUN. MPUBECTH
MpUMeEp Tporiecca.
2
1. latb onpeneneHre MaccooOMeHHOMY TIporieccy. OOliee ypaBHEHHE MacCooOMeHa.
2. lN'unpaBnuyeckoe CONMPOTUBIICHHE TAPEIKU KOJIOHHHKI (pacyer).

1. Koappunuent quddysun. Pazmeprnocts. Ousmueckuii cMpich kodddunuenTa. Ot yero
3aBHCHT Y€ro 3HaYECHHE.
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2. 306pasuts cxeMy pacmbuIATeNbHOTO abcopbepa. [IpuHnnm paboTsI.

4
1. Konsekrusnas aud¢ysus. Ypasaenue mnponecca. [Ipusectn npumep mporecca.
2. Tumel 6apboTaxHbIX KOJOHH. [IpuBecTr cXeMbI Tapesok.

5.

Ot dero 3aBUCUT. Y paBHEHHUE MpoOIlECca.
2. Twure! kommauykoB 6apOOTaKHBEIX KOJIOHH. M300pa3uTh CXEMBI TapeIoK.

1. Koa¢p¢punuent konBexTrBHOM Auddys3un. PazmepHocTs. @uzndeckuii cMbica KO3QPHUIINEHTA.

COBOKYITHOCTh OCO3HAHHBIX 3HAaHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
MOJIO’KEHUS TUCIIUTUIMHBL, B OTBETE TIPOCIICKUBACTCS YETKAs CTPYKTYPa, JIOTUIeCKast
MOCIIEA0BATENIEHOCTD, OTPaYKAIOIIas CYIIIHOCTh PACKPhIBAEMBIX ITOHITHH, TEOPHUH,
apieHni. OOy4aromuiicss TBEp0 3HAeT MaTepUal 1o 33JaHHBIM BOIIPOCaM, TPaMOTHO H
MOCIIEIOBATENBHO €TI0 U3JIaraeT, HO JOITyCKAeT HECYIIIECTBEHHbIE HETOYHOCTH B
onpeeNeHHsIX.

5.2. Kpurepuu, nikanasl OHEHUBAHUS TEKYIETO KOHTPOJISA YCIIEBAEMOCTH:
HanmeHoBaHue
OLICHOYHOI 0 I xanabl oneHnBaHUSA
(ngif)(c;]::m_ Kputepun ounenumBanus
100-6aiabHas aTudamibHas
DS cucremMa cucrema
MepOoNnpUATHS)
3amumra nabopatopHoil | JlaH NOJHBINA, pa3BEPHYTHIH OTBET HA MOCTABJICHHBIN BOIPOC (BOIIPOCHI), IOKA3aHa 5 6amos 5
paboThl COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBISIONAsICS B CBOOOIHOM
(5 n 6 cemectpsl) OIEpUPOBAHUY NTOHATHAMH, YMEHUH BBIIEIUTh IPUYHHHO-CIIEICTBEHHBIE CBSI3H.
OOyyaromuiicst AEMOHCTPUPYET IITyOOKHE U NPOYHBIC 3HAHUS MaTepHraa 1o 3aJaHHbIM
BOIpOcaM J1abopaTopHOi paboThI, HCUEPITBIBAIONIE U MTOCIIEI0BATENLHO, TPAMOTHO
JIOTUYECKH CTPOMHO €r0 U3Jaraer
JlaH NoJHBIH, pa3BEpPHYTHIH OTBET HA IIOCTABJIEHHBIN BOIPOC (BOIIPOCHI), TOKA3aHa 3-4 6amioB 4
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HaumeHnoBanune
OLICHOYHOI0 IIxanbl oLeHUBAHUS
(Kggif)f;i?{o- Kpurepumn ounenuBaHus
T 100-6anabHast aTudanabuas
CUCTEeMa cucrema
MepOonpHusATH)

JlaH noJHBIH, HO HEJOCTATOYHO TOCIIEA0BATEIbHBIA OTBET HA MOCTABICHHBINA BOMIPOC 2 Gamna 3
(BOIIPOCHI), HO IPH ITOM MOKA3aHO YMEHUE BBIACIUTH IPUUNHHO-CIIEICTBEHHBIC CBA3H.
OTBeT NOTHYEH U U3NI0KEH B TepMUHaX Hayku. OOyJaromuiics BIaJeeT 3HaHUIMHU
TOJILKO 10 OCHOBHOMY MaTepually, HO He 3HaeT OTAEIbHBIX AeTalieil U 0COOCHHOCTEH,
JIOITyCKAeT HETOYHOCTH M UCTIBITHIBAET 3aTPYJHEHUS ¢ OPMYIUPOBKOH ONIpe/IeTICHUH.
JlaH HEmOHBINA OTBET, MPEACTABISIONIHIA OO0 pa3po3HEHHBIE 3HAHUS 110 TEME BOTIPOCa 1 Gamn 2
C CYILECTBEHHBIMH OIIMOKaMU B onpeneneHusx. [IpucyTcTByoT pparMeHTapHOCTb,
HEJIOTUYHOCTh U3NI0XKeHus1. OOyJaloIuiicsl HE 0CO3HAET CBS3b JaHHOTO TOHSTHS,
TEOPHH, SIBICHHS C IPYTUMH 00BEKTaMHU TUCHUTUINHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKpPETH3alHKs 1 JOKa3aTeNbHOCTh N30KeHus. Peub HerpamoTHas. JlononHuTenbHbIe
Y YTOYHSIOLIHME BOTIPOCHI MPETO1aBaTelsl He IPUBOJIAT K KOPPEKIIUU OTBETA
o0yuaromerocs He TOJIBKO Ha MMOCTaBJICHHBII BOMPOC, HO U Ha APYTHe BOPOCH
nabopaTtopHOH paboThI.
He nmomyuens! oTBETHI 110 BompocaM 1ab0paTOpHON pabOTHL. 0 6amos 2
He npuanMan ygactus B 3amuTe 1a00pPaTOpHBIX padoT. 0 6amos 2

Kontponbnas pabora OOyuaromuiicsi IEMOHCTPUPYET IPaMOTHOE peIlIeHHE BCEX 3a/1a4, UCIIOJIb30BaHUE 7-8 6amioB 5

(5 u 6 cemectps) MPaBUIIBHBIX METOJIOB M (GOPMYJT JUIsl pElICHUs] TPH HE3HAYUTEIILHBIX BEIYUCITUTEIBHBIX
MOTPEIIHOCTSIX (aprdMETHUECKUX OHIMOKaX);
ITpoieMOHCTPUPOBAHO UCTIOJIB30BAaHHUE NIPABIIIBHBIX METOIOB U ()OPMYJI IPU PEILIEHUH 5-6 6amioB 4
3aJa4 NPy HAIMYHUY CYIIECTBEHHBIX OIIHOOK B 1-2 U3 HUX;
OO6yyaromuiicst UCTIONB3yeT BEPHBIE METO/IbI PEIIEHHS, HO MTPABHILHBIE OTBETHI B 3-4 6amos 3
OOJIBLIIMHCTBE CITy4aeB (B TOM YHCIe U3-32 apU(PMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0yuarommMcs HCIOIb30BaHBI HEBEPHBIE METO/IbI PELICHUS, OTCYTCTBYIOT BEpHBIE 0-2 6amnoB 2
OTBETHI.
3ajaHve BHITOJIHEHO OTHOCTHIO. HeT ommbok B pacuerax. Bo3aM0oXHO Haau4me OaHON 5-6 6amnoB 5

NunuBuayansHoe
JIoOMaIlIHee 3aJaHue
(3) (5 cemectp)

HETOYHOCTH WJIA OTIUCKH, HE SIBJISTIOIITUECS CIICICTBUEM HE3HAHMSI WJTH HETTOHIMMAHWS
yueOHOoro MaTepuana. OOyJaromuiicst ToKa3a MOJHbIA 00heM 3HAHUN, YMEHUI B
OCBOCHHH MPOMJICHHBIX TEM U MPUMEHEHNE NX Ha TMPAKTHKE.
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HanmeHoBaHue
OLICHOYHOI'0 [Txanab1 oneHMBaHNS
CpeAcTBa
pen Kpurepumn ounenuBaHus
(KOHTPOJILHO-
100-6anabHast aTudanabuas
OIICHOYHOTI'0
CUCTEeMa cucrema
MepOonpHusATH)
3agaHue BBIMOJHEHO TOJHOCTBIO, HO 00OCHOBAaHUI Iar0B PElICHHUs HEIOCTATOYHO. 3-4 6amos 4
Jomnymiena ogHa ommuOKa WK IBa-TPH HEJT0YETa.
Homymiensr 6osee ogHO# ommOKy WK 6oiiee ABYX-TpeX HeI0YETOB. 2 Gamna 3
3amaHue BEITIOTHEHO HE MOTHOCTHIO. JlOMyIeHbl rpyObie OMMOKH B BRIYHCICHHSX. 1 Gamn 2
3ajaHue He BBIIOJIHEHO. 0 6amos
5.3. IIpomexyTouHas aTTecTalus:
dopma
. TumnoBeie KOHTPOJIbHBIE 3aJaHUSI U HHbIE MATEPHAJIBI dopmupyemasn
NMPOMEKYTOYHOI N
JJIsl IPOBe/IeHNs] TPOMEKYTOYHOM aTTeCTAIllUuU: KOMIIETEHIUA
aTTecTaluu
5 cemectp Buaer Ne 1 OIIK-4
3auer: 1. KakuMm mapameTpoMm ompeessieTcs PeXUM ABKEHHUS )KUAKOCTH WK Ta3a? NA-OIIK-4.1
B yCTHO#l Qopme 2. JlaBnmenue, Tumbl gaBrneHui. PasmepHoctu. Ilpubops! s 3amepa gaBIeHUH. NI-OIIK-4.2
mo OmyeTam NJ-OI1K-4.4
Buaer Ne 2
1. Vcnonp3oBaHKE TICEBIOOKHMHEHHOTO COCTOSHUS 3€PHUCTOTO MaTepraa B
MTPOMBIIIUIEHHOCTH.
2. CKopocCTh, pacxXoJl MaCCOBBIM U OOBEMHBIN. YpaBHEHHE HEPA3PHIBHOCTH TIOTOKA.
Buaer Ne 3
1. TlonHbIH rUAPOIMHAMUYECKUAN HATIOP.
2. PexuMbl IBHKEHUS )KUAKOCTH (Ta3a).
Buaer Ne 4
1. JlamneHwue KUIKOCTH Ha THO cocyaa (ypaBHEHHE ¢ OOBICHCHHUEM).
2. Ha xakue siBneHHs OKa3bIBACT BIMSHIE XapaKTep JBIKEHUS KHIKOCTH?
bujaer Ne 5
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Lo

1. JlaBneHwe KUAKOCTH Ha JHO cocyaa (ypaBHEHHE ¢ OOBSICHEHHEM).
2. CrpyiiHble HacoChl, MX TUMBL. [TokazaTenu paboThl CTPYHHOTO Hacoca.
6 cemecTp Bujaer Ne 1
3ader ¢ OIEHKOM: 1. OO6mras xapakTepuCTHKA IpoIecca aacopOIHm.
B yCTHO#l Qopme 2. YpaBHEHHE MaTE€pPHAILHOIO OajaHca afgcopOepa MEePHOANYCCKOro ACHCTBHS.
o Omiieram Buaer Ne 2
1. Copbentsl. OCHOBHBIE UX XapaKTEPHUCTHUKH.
2. Teopuu nporiecca aJcopOIu.
Buaer Ne 3

1. Yro ucnonp3yercsi B KauecTBE aicOPOSHTOB.
2. (Cxema ropu3oHTaIbHOro aacopbepa. Cxema anmnapara, IPUHLUI JEHCTBU 110 ABYX()a3HOMY METOLY.

Busier Ne 4
CKopoCTh Ipouecca CyIKH, KpUBbIE CKOPOCTH.
Pacuer pekTudUKaIIMOHHON KOJIOHHEI.

Buuer Ne 5
JuarpaMma paBHOBECHS B CUCTEME MAP-KUIKOCTb
3aKOHBI IPOCTHIX TEINIOOOMEHHBIX IPOLIECCOB.

OIIK-4

WJI-OTIK-4.1
WJI-OTIK-4.2
WJI-OTIK-4.4

5.4. Kpurepuu, HIKaabl OLICHUBAHUS MPOMEKYTOUYHOM aTTeCTallUU YUeOHON JUCIUTITUHBI/MOTYJIS:

dopMa IPOMeKYyTOYHOM

IIIxaasl oneHUBAHUA

3a4eT ¢ oleHKoH (6 cemecTp):

B YCTHOH (popMme 1o Ouneram.
Pacnipenenenue 6a110B 1Mo Borpocam
ouera:

1-i1 Bompoc: 0 — 15 6amnos

—  JIEeMOHCTPHUPYET 3HAHUS OTIWJAIOITHECS TITyOUHOM 1
COZIEpPKATENbHOCTBIO, AACT MOJHBIA NCUYEPIIBIBAIOIIUN OTBET, KaK Ha
OCHOBHBIE BOIIPOCKHI OMJIeTa, TaK W Ha JOMOTHUTEILHEIC;

- CBO60]IHO BJIaACCT HAYUYHBIMU MOHATHAMU, BEACT JUAJIOT U BCTYIIACT B

JIUCKYCCHIO;

aTTecTanuu
Kputepun onennBanus
HanmeHoBaHMe OLIEHOYHOTO 100-6an1bHast Maruéanibuasn
cpeacTBa cucrema cucrema
3ayger (5 cemectp), OOyuaromuics: 24-30 6annos 5
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

2-11 Bompoc: 0 — 15 Gamios

—  cmoco0OeH K MHTEeTpaluy 3HaHU 10 OINPeeTICHHOM TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K aHAIN3Y IOJIOKEHUH CYIIECTBYIOIINX
TEOpHii, HaNPaBJIEHUH [0 BOMPOCY OMIeTa;

—  JIOTHYHO U JI0KA3aTEeNbHO PACKPBIBACT MPOOIEMY, IPEATIOKEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUECKUX OIMOOK U XapaKTepU3yeTCs TIIyOHHOM,
MIOJTHOTOM, YBEPEHHOCTBIO CYXKICHHUH, HIUTFOCTPUPYETCS] IPUMEPAMH, B TOM
4rcyie U3 COOCTBEHHOM MPAKTHUKH.

OO0yyJaromuiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HaHUE y4eOHOro MaTepuaia, HO JOIycKaeT
HECYIIECTBeHHBIE (PAKTHUECKHE OMIMOKH, KOTOPBIE CIIOCOOCH HCIIPABUTh
CaMOCTOSITENBHO, OJ1arogapsi HaBOAAIIEMY BOIIPOCY;

—  HEJOCTaTOYHO PacKphITa MpoOIIeMa 1o OJJHOMY W3 BOIPOCOB OMIIETa;
—  HEJOCTaTOYHO JIOTHYHO ITOCTPOSHO M3JI0KEHHE BOIPOCA;

B oTBete packpbiTO, B OCHOBHOM, COJIEpKaHUE OMIICTa, HMEIOTCSI
HETOYHOCTH ITPU OTBETE Ha JOTIOJHHUTEILHBIE BOIPOCHL.

12 — 23 6annoB

OO0yyaromuiics:

—  TIOKa3bIBaeT 3HAHMS (parMEeHTapHOTO XapaKTepa, KOTOpbIe
OTJIMYAIOTCSI TOBEPXHOCTHOCTBIO M MAJIOH COAEPIKATENLHOCTBIO, JIOTYCKaeT
(hakTHyeckue rpyOble OMIMOKY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIHITBL, O0BSICHUTD
(baxThl, HapyIIEHA JIOTHKA U3JI0KEHHSI, OTCYTCTBYET OCMBICIIEHHOCTh
MPeCTaBIsIEMOT0 MaTepHaa, MPeJICTABICHNsI O MEKIPEAMETHBIX CBSI3SX
crnaOsble.

Coneprkanue OuieTa packpbiTo ci1ado, HIMEIOTCSl HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE H JIOTIOJTHUTEILHBIE BOIPOCKHI OMJIETa, OTBET HOCHUT
PENPOYKTUBHBIN XapakTep.

6 — 11 GamroB

OOyyaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOEIBI B 3HAHHSIX
OCHOBHOTO y4e€0HOT0 MaTepHalia, IOyCKaeT MPUHIIUITAATBHBIC OITHOKH
TIPU OTBETE HA BOIPOCHI.

0 — 5 dayutoB
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

Ha 6ompiryro 9acTh JOMONHUTENBHBIX BOTIPOCOB TI0 COAEPKAHHIO OmeTa
3aTPYAHICTCS 1aTh OTBET WK HE AA€T BEPHBIX OTBETOB.

5.5. TlpumepHbie TeMBbl KYpCOBOM paOOTHI:

1. Onpenenuts pa3Mepsl pPeKTU(HUKATUOHHON KOJIOHHBI [T Pa3/IeICHUs] CMECH 3a/IaHHOTO COCTaBa.
2. PaccunTarh OBEPXHOCTh HArpeBa Iperoleil kaMepsl BBIIIAPHOTO anmnapaTa 2-X KOpIYCHOM yCTaHOBKH.
3. Paccuurtarh pacxo] TEIIOTH! U CYLIMJIBHOTO areHTa JUIsl CyLIKH.

5.6. Kpurepuu, mkanbl OEHUBAaHUS KYpCOBOW pabOThI:

®DopMa NPOMeKYTOYHOH
aTTecTanuu

Kputepun onennBanus

IIIxaabl olleHUBAHUS

100-0anpHaR
cHcTEMA

IIsTnéananLHasn
cucTeMa

3aIura -
KypCOBO pabOTHI -

paboTa BBIMIOJIHEHA CAMOCTOSITEIBHO;
coOpaH, 0000IIeH U TPOAHATH3UPOBAH IOCTATOYHBIA 00HEM JTUTEPATYPHBIX

HUCTOYHUKOB;

TP HAaITUCaHWHU U 3aIIUTe paObOThI MTPOAEMOHCTPUPOBAHBI: BEICOKUN YPOBEHb

C(l)OpMPIpOBaHHOCTI/I HpO(l)eCCI/IOHaJ'IBHBIX KOMHeTeHL{Hﬁ, TCOPCTUYCCKUC 3HAHUS U
HaJINYUC MMPAKTUYICCKHUX HABBIKOB;

pabota npaBuiIbHO 0OpMIIEHA U CBOEBPEMEHHO MIPEACTaBIeHa Ha Kadeapy,

MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSM, TIPEIIBIBIISIEMBIM K COJIEPKAHUIO U
0 OpMIIEHUIO KypCOBBIX paboT;

Ha 3alIUTEC OCBCIICHBI BCE BOIIPOCHI UCCJIICI0BaHA, OTBETHI HA BOIIPOCHI

HpO(l)eCCI/IOHaHLHBIC, T'paMOTHBIC, UCHCPIIBIBAIOIINEC, PE3YJIIbTATHI UCCICAOBAHUA
MOAKPEIIICHBI CTATUCTUYCCKUMU KPUTCPUAMHU.

14-18 6amwnoB

5

Tema paboThl PACKPHITA, OJJHAKO, €CTh HETOYHOCTH MPU pacyeTax;
coOpaH, 0000IIIeH U POAHATH3UPOBAH HEOOXOIUMBIN 00beM MPO(EeCCHOHANTBHON

JINTCPATYPHhI, HO HE 110 BCEM ACIICKTaM I/ICCHe)IyeMOﬁ TEMBI CICJIaHbl BBIBObI,

9-13 Oayu1oB
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DopMa NPOMeKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IIIxaabl olleHUBAHUS

100-0aj1bHAR
cucremMa

JIB N GEN RIS ET
CHCTEMA

— TP HANKCAHUH U 3aIUTe paOOTHI MPOJEMOHCTPUPOBAH: CPEAHUN YPOBEHD
cOpMHUPOBAaHHOCTH MPODHECCHOHATBHBIX KOMITCTEHIIUH, HATMYHE TEOPETHUCCKUX
3HAHHWH U TOCTATOYHBIX MPAKTUICCKUX HABBIKOB;

— paboTa CBOEBpEMEHHO MpEICTaBIeHa Ha Kadenpy, €CTh OTCIbHbIC HEIOCTATKA B
ee ohopMIICHHH;

— B IpoIecce 3aUThl paboThl OBUIH JIaHBI HEMTOJHBIC OTBETHI HA BOMPOCHI.

— TeMa pabOoThI PACKPHITa YACTHYHO, IPUCYTCTBYIOT OoJiee 3 ommnOOK B pacyeTax;
— B paboTe HEAOCTATOYHO MOJTHO ObLIa HCIIOIb30BaHa PO ecCHOHANbHAS
JTUTEPATypa, BEIBOJIBI U IPAKTUIECKIE PEKOMEHAINA HEe OTPaXKalld B IOCTATOYHOM
CTETIeHH COJIepKaHue paboTHI;

— TP HAaNMCaHWU | 3aIuTe paboThl MPOIEMOHCTPUPOBAH yIOBIETBOPUTENBHEII
ypOBEHb CPOPMUPOBAHHOCTH MPOPECCHOHANBHBIX KOMIIETEHIINH, TOBEPXHOCTHBIH
YPOBEHb TEOPETHUYCCKHUX 3HAHUH U TPAKTHYECKUX HABBIKOB;

— paboTa CBOEBpEMEHHO IpeCTaBICHa Ha KadeIpy, OTHAKO HE B TIOJTHOM 00beMe
0 CO/IeP>KaHUIO U O(hOPMIICHHIO COOTBETCTBYET MPEABABISIEMBIM TPEOOBAHUSM;

— B IIpoIecce 3alluThl HeJOCTATOYHO MOJTHO M3JI0KEHBI OCHOBHEIE TTOJIOKEHUS
paboThl, OTBETHI HA BONIPOCHI JaHbI HETIOJIHBIE.

4-8 0amoB

— TIpH HAaITMCAaHWH M 3aIIUTe pabOoTHI MIPOAEMOHCTPUPOBAH HEYIOBICTBOPUTEIIBHBIH
ypOBEHb CPOPMUPOBAHHOCTH MPOPECCUOHATBHBIX KOMIIETEHIINH;

— paboTa HECBOEBpPEMEHHO MpPEJICTaBIICHa Ha Kadeapy, He B TOJTHOM 00beMe T10
COZICPKAHUIO U OPOPMIICHHIO COOTBETCTBYET MPEABSIBISIEMBIM TPEOOBAHMUSIM;

— Ha 3alUTe MOKa3aHbl TOBEPXHOCTHBIC 3HAHUS 110 HCCIIEAYEMOI TeMe, OTCYTCTBHE
Npe/ICTaBICHUH 00 aKTyalIbHBIX MPpo0IeMax 1mo TeMe padoThl, 1aHbl HEBEPHbBIE OTBETHI
Ha BOIPOCHI.

0-3 6ayutoB
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5.7. Cucrema OlleHUBaHUs PE3YJIbTaTOB TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON

aTTcCTalun.

OneHka 1o JUCHUIUIMHE BBICTABISETCS 00yYaIOIeMycst ¢ YUYETOM pe3ylIbTaTOB TEKYIIeH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

dDopmMa KOHTPOJIS

100-6anabHas cucremMa

IIaTnoanILHAg cucTeMa

Texymuii KOHTpPOJIb 5 ceMecTp:

- 3aIuTa Ja00paToOpHbIX padoT (TeMsr 1.1, 0 - 5 6amioB 2-5
1.2)

- 3armuTa J1abopaTopHOi paboTkl (Tema 1.3) 0 - 5 Gamnos 2-5
- 3a1uTa JabopaTopHoi paboTel (Tema 1.4) 0 - 5 6amioB 2-5
- 3amuTa 1a60paTopHOH padoTh! (Tema 1.5) 0 - 5 6amnos 2-5
- 3aIuTa J1JabopaTopHOi paboThl (Tema 1.6) 0 - 5 6amios 2-5
- 3amuTa 1a60paTopHOM padoTh! (Tema 2.1) 0 - 5 6amnoB 2-5
- 3amuTa 1a60paTopHOM padoTHI (Tema 2.2) 0 - 5 6amnoB 2-5
- 3aIuTa J1JabopaTopHoi paboThl (Tema 3.1) 0 - 5 6amos 2-5
- KOHTpOJIbHAs paboTa (pasmen |) 0 - 8 bamioB 2-5
- KOHTpOJbHas padota (paszgen I) 0 - 8 6amioB 2-5
- KOHTpOJIbHAs paboTa (pasmen I) 0 - 8 bamioB 2-5
- MHAWBUAYaAIbHOE IOMAIIHEe 3a/laHKe 0 - 6 6bannos 2-5
(Tema 1.5)

[IpomexyTodHas aTTecTarys 0 - 30 6amoB 3a4TEHO

3a4er HE 3a4TCHO

Hroro 3a 5 cemectp (IIpoueccs u anmapar 0 - 100 6ammoB

XUMHYECKOH TEXHOJIOTHH)

- 3a1uTa JJabopaTopHoi paboThl (Tema 5.1) 0 - 5 Gamios 2-5
- 3a1uTa JJabopPaTopHO paboThI (TeMa 5.2) 0 - 5 6amios 2-5
- 3amuTa J1a00paTopHOH paboThI (TeMa 5.3) 0 - 5 6amnos 2-5
- 3ammTa 1a60paTopHOH paboThl (TeMa 5.4) 0 - 5 bamnos 2-5
- KOHTpOJIbHAs paboTa (pasmen 1V) 0 - 8 bamioB 2-5
- KOHTPOJIbHAs paboTa (pasmen V) 0 - 8 6ayoB 2-5
- KOHTPOJIbHAs paboTa (pasmen V) 0 - 8 bayioB 2-5
- KOHTpOJIbHAs paboTa (paszmen V) 0 - 8 bamioB 2-5
- 3aIuTa KYpcoBOil paOboThI 0 - 18 6amsos 2-5
[IpoMexyTouHas aTTecTarus 0 - 30 GaoB OTJINYHO

3a4€eT C OLICHKOM XOpOILIO

Hroro 3a 6 cemectp ([Iponeccr u anmapat 0 - 100 6amoB YIOBJIETBOPUTEILHO
XUMHYECKOH TEXHOJIOTHH ) HEY/IOBJICTBOPHUTEIHHO

[TosrydeHHBI COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B MATHOAIIHLHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEN:

100-6anabHas cucremMa

NATHOAJILHAS CHCTEMA

3auer (5 cemectp)

3a4eT C oleHKoH (6 cemecTp)

85 — 1000aim10B

3a4TeHO (OTJINYHO)

65 — 846amioB 3a4TCHO 3a4TEeHO (XOpOIIIo)

41-64 6annos 3a4TeHO (YOBICTBOPUTEIHHO)
HE 3a4TCHO

0 — 406ammoB HE 3a4TCHO

(HEYTOBIETBOPUTEITHHO)




36

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmzanuss mporpamMmbl IpeaycCMaTpUBAET HCIOJIB30BaHUE B Ipolecce OOydeHUs
CJICAYIOUINX 00pa30BaTEIbHBIX TEXHOIOTHIA:

— poOJIeMHAs JICKITUST;

— pa300p KOHKPETHBIX CUTYAIIHN;

- MperoIaBaHKe JUCIUILTUHBI B (JOpME KypCOB, COCTABIICHHBIX HA OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICIOBAHHM, B TOM YHCIIE C YIETOM PErHOHATBHBIX OCOOCHHOCTEH MPOQeCCHOHATBHON
JeSITeIbHOCTH BBIITYCKHUKOB M IOTPEOHOCTEH paboTomaTernei;

- MOKCK U 00paboTKa HH(pOPMAIMK ¢ UCIIONIb30BaHHeM ceT VIHTepHeT;

- MIPOCMOTP YUEOHBIX (PHIBMOB C MX TMOCJICAYIOUIMM aHATU30M;

- WCIIO0JIb30BAHUE HA JICKIIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB U HATJISIHBIX TIOCOOUIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH IHas, TPYMIoOBas padoTa).

7. INPAKTHUYECKASA IOAI'OTOBKA

[IpakTHyeckasi HOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI PEAIN3YETCS MPU MPOBEACHUU
mabopaTopHBIX paboT, NPEAyCMATPUBAIOIIMX YdYacTHE OOyYaIOMIMXCS B  BBITIOJHCHUU
OTJICJIBHBIX DJIEMEHTOB PadOT, CBSI3aHHBIX C OyayIel MpodecCHOHaIbHON AeATeIbHOCTHIO.

HpOBOI[?ITC?I OTACJIBHBIC 3aHATHUA JICKOHUMOHHOI'O THIIA, KOTOPBIC IPpEAYyCMAaTpHUBAIOT
nepefady y4eOHOM MH(pOpMAIUU OOYyYarOIMMCs, KOTOpasi HeoOXoauMa ISl IMOCIEAYOIEro
BBINOJIHEHUS IPAKTUYECKONU paOOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOHECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbSA

I[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3J0pPOBbS M HHBAIUIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHnanud 1 UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLIUX
METOJUK [0 paboTe C MHBAIMJIAMHU, HCIOIb30BAHUE CPEACTB JUCTAHIMOHHOTO OOIIECHHUS,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYIBTAIlMH MO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEKYTOUHOMN
aTTeCTallUU.

[Ipu HeobxoammocTH pabouas mporpaMma JUCHUIUIMHBI MOXKET OBITh aJanTHpOBaHa s
obecrnieueHus 00pa30BaTeIHLHOTO MPOIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YUCIIE I JUCTAHIIMOHHOTO 00YyYeHHS.

Y4eOHblE W KOHTPOJIBHO-U3MEPUTENBHBIE MaTepHalbl MPEACTABISAIOTCS B (dopMax,
JIOCTYITHBIX JIJII U3YUYEHHUsS CTYJACHTaMH C OCOOBIMH 00OpPa30BaTEIHLHBIMH MOTPEOHOCTSIMH C YUETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB:

JIJIs TIOTOTOBKM K OTBETY HAa MPAKTUYSCKOM 3aHSATHH, CTYJCHTAM C OTpPaHHMYECHHBIMU
BO3MOYKHOCTSIMU 37I0POBbsI CpEHEE BPEMsl YBEIIMUMBAETCS MO CPABHEHHUIO CO CPEAHUM BpPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJis CTYIEHTOB ¢ MHBAIMIHOCTHIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbsI (hopma
MPOBEJICHUS TEKYIIEH U MPOMEKYTOYHOM aTTeCTAllMN YCTAHABIMBACTCS C YIETOM HHIMBUYaTbHBIX
MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MTUCbMEHHO Ha KOMITbIOTEpE, B
¢dbopMe TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys MO AUCLUUIUIMHE MOXET MPOBOAUTHCA B HECKOJIBKO 3TaroB B
dbopMe pyOEKHOTO KOHTPOJSI MO 3aBEPUICHUIO HM3YUYEHHUS OTACIBHBIX TEM IUCHUIUIHHBL [Ipu
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HEOOXOJUMOCTH CTYACHTY MPEeAOCTaBIsIeTCsS JOMOJHUTENbHOE BpeMs AJi MOJITOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyliecTBICHHUsS] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOUHOU
aTTecTaluyd OOYYalOIUXCs CO3JAI0TCA, NMPH HEOoO0XOIUMOCTH, (OHIBI OIEHOYHBIX CPEJCTB,
aJaNTUPOBAHHbIE JJIS JIUI] C OTPAHMYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOIIUE OLICHUTH
JOCTIDKEHUE HMMHU 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
o0y4eHHs U YpPOBEHb CPOPMHUPOBAHHOCTU BCEX KOMIIETEHIUH, 3asBIECHHBIX B 00pa30BaTEIbHOMN
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTUKa MaTepUAIbHO-TEXHUYECKOTO 00ECIeYCHHS TUCIUTUITMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuraabHO-TEXHHYECKOE O0ecTieueHre AUCIHUILTUHBI PU 00YYEeHUU C MCIOJIb30BAHUEM
TPaJAULMOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumeHoBaHue yueOHBIX ayIUTOPHIA,
JabopaTopuii, MACTEPCKHUX, OUOJINOTEK,
CIOPT3aJ10B, MOMEIIeHUH ISl XPAaHEHHS U
NPOoPUIAKTHYECKOT0 00CTyKUBAHNS YUeOHOT O
000py10BaHUSI U T.II.

119071, r. MockBa, Jlonckas yauua, 1om 39, crpoenue 4

ayJUTOPUH JUTsl TIPOBEJICHUS 3aHATHUI KOMILIEKT y4eOHO# MeOenH,

JICKIIHOHHOT'O THIIA TEXHUYECKUE CPEIICTBA O0YUCHUS, CITYKAIIUE JIS

npeACTaBICHUs yaeOHO! HHPOpMauK OONBLION

ayJIMTOPHUH:

— HOYTOYK;

— TPOEKTOP,

— D3KpaH,

— MapKepHas J0cKa

ayJIUTOPUH TS TIPOBEJICHUS 3aHATHUI KOMILIEKT y4eOHO# MebenH,

CEMHHAPCKOTO THIA, TPYIOBBIX U TEXHUYECKUE CPECTBA O0YUCHHUSI, CITyKAIIUE JUIS

HHVBUIYAJIbHBIX KOHCYJIBTAIIUH, TEKYIIEro MpeJICTaBICHUs] Y4eOHOM nH(BOpMAIUK OOJIBIION

KOHTPOJISI ¥ IPOMEKYTOUHOW aTTECTAIUH ayJTUTOPHUU:

— HOYTOYK,

— TPOEKTOP,

— MapKepHas J0CKa,

— Ha0OpPBI JEMOHCTPAIMOHHOTO 000PYI0BaHUS U
y4eOHO-HATJISTHBIX TOCOOHH, 00eCTIeUNBAIOIIIIX
TEMaTUYECKUE WILIFOCTPAIIUK, COOTBETCTBYIOIIUE
pabouel mporpaMme TUCIUTIINHEL

OcHalIeHHOCTh YYeOHBIX ayIUTOPHIi, J1a00paTopuii,
MacCTepPCKHX, 0UOJIMOTEK, CHOPTHBHBIX 32J10B,
MOMeIeHUH 1J151 XpaHEHUS U NPO(PUIAKTHYECKOT 0
00cTy:KMBAHUS Y4eOHOT0 000PyAOBAHUS U T.II.

ayJUTOPUH ISl IPOBEJCHNUS JTAOOPAaTOPHBIX KOMIUIEKT yueOHo# Mebenn,

3aHATUH, TPYNIIOBBIX U MHANBUAYaIbHBIX TEXHUYECKUE CPEACTBA O0YUEHUSI, CITyKallIne IS

KOHCYJIbTalUi MpecTaBiIeHns yueOoHoi nHpopmannu 00IbIION
ayJIMTOpHUH:

- akpaH nepeHocHoi ClassicSolutionLibra 180x180, -
mpoektop BenQMX511 9H.J3R77.33
O6opymoBanust (CTEHIBI), MAKETHI JIJIS TIPOBEICHUS
nabopaTopHbIX padot 1o [Iponeccam u anmaparam
XUMHUYECKON TEXHOJIOTUH

119071, 2. Mockea, Manwtit Kanyxcckuii nepeynok, 0om 2, cmpoenue 6

Aynuropun TSt HPOBEICHHS 3ansTuil | KoMmuiekT yueOHo# MeOenu, MapKepHas 10cKa,
JICKIIMOHHOTO M CEMUHAPCKOTO TUIIA, TPYIIIOBBIX M | TEXHUYECKUE CPENICTBA OOYUYCHUS, CITYKAIIHE IS
WHIMBUIYQJIbHBIX ~ KOHCYJbTAlMil, TEKYIIEro | MpeaCTaBieHUs y4eOHON nHdopManuu 60bIIoNn
KOHTPOJISl U IPOMEKYTOUHOH aTTecTaluu AyJAUTOPUU: IKPaH, IPOSKTOP, KOJIOHKH.
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa0opaTopuii, MacTepCKUX, ONOINOTEK,
CIOPT3aJ10B, IOMeIeHU ! VISl XPAHCHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI 0
000py10BaHUS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
NnoMelleHMii VIS XpaHeHHsl U NPOPUIAKTHYECKOT0
00CIy>KMBAHHS Y4e0HOr0 000py10BaHuS U T.II.

HOMeIHEHI/lﬂ AJIs CaMOCTOATEIbLHOM paﬁOTLI OCHaIIIeHHOCT]) HOMeIIIeHl/Iﬁ JIst CaMOCTOATEILHOM
o0yJaommxcsi padoThl 00y4YaI0IMXCsl
119071, 2. Mockea, Manwuii Kanysycckuii nepeynok, oom 2, cmpoenue 6
YUTANBHBIN 3a]1 OUOIMOTEKH: — KOMIIBIOTEPHAS TEXHUKA;

IIOAKIIIOYCHUE K CCTU «I/IHTepHeT»

TexHosornueckoe — oOeclieueHHE  pealM3alii  IPOrPpaMMbI  OCYLICCTBIISICTCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  OJJICKTPOHHOW  WH(OPMAIMOHHO-00pa30BaTENbHON  Cpelbl
YHHBEPCHUTETA.
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10.  YYEBHO-METOJIWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoauvectBo
Bun uznanus .
Ne A3 Ton Anpec caiita 9bC IK3EMILIAPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBO
n/n MIT H3IaHUA WJIH 3JIEKTPOHHOI0 pecypca oubIHoTEKe
u1p.) YHHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
[Ipomeccrl u arnmaparthl 10 k3.
Beromkun A.T. port armap VII Bricmras mxomna 2008
3aIUTHI OKPYKAIOIICH Cpebl
3axapoBa AA., 85 3K3.
baxmmesa  JL.T., | IIpomeccer u ammaparsl 2006 60 7K3.
- | POl . P VII Axkagemust
Konpmaypo  B.II., | Xumudeckoil TEXHOIOTHH
CanTteixoBa B.C.
2 3K3.
ITpuMepsI U 3a1a9d 10 KypCy 2006 60 2Kk3.
[TaBnoB K.®.u np. VII AnpaaC
AP | MAXT. 1987
OcHOBHbIE MPOLECCHI 5 2 9K3.
Kacarxkuu A.T. anmnaparsl XUMHYECKOM YueOHuk AnpsaC 2005
TEXHOJIOTHH
PazunoB A.1. 2 5Kk3. kadenpa
’ [Ipomeccsr u anmapaThl Kazans U3n. benp
Kaunos A.B., N VII 2017
XAMHUYECKON TEXHOJIOTUH KHUTY
Hesixonos I'.C.
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JIEKTPOHHBIC M3IaHUS
1. OCHOBHBIE XUMHUKO- 20 k3.
Yecynos B.M., TEXHOJIOTMYECKUE MPOLIECCHl U Jlernpom
N VII 1989
3axapoBa A.A. armnaparsl JeTKOU ObITH3IAT
MTPOMBIIIIEHHOCTH
2. I'mnpasnuka n 2 3K3.
[eiinak A.JL TUAPONHEBMONPUBOA. OCHOBBI VII Crepeotun 2005

MCXAaHUKH XUJIKOCTH U rasa.

10.3 Meroauueckue Marepuansl (yKa3aHus, pPEKOMEHIAINU 110 OCBOEHUIO qucuuiuinHbl aBTopos PI'Y um. A. H. Koceirnna)
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4 7K3.
3axapoBa A.A., ouoII.
Cartbikosa B.C. MaccooOMEHHBIE MPOIECCH MY PUO, MI'VAT 2015 15 5.

kadenpa
CanteixoBa B.C., é;g;
3axapoBa A.A., MexaHuKa KUIKOCTH U Fa30B MY M.: PUO MI'YIAT 2015 195 3
IMamms A.B. @ q)ezﬁa
CanreikoBa B.C., 5 9K3.
352;”;‘;2‘:‘ Anf " THaporasoMHaMHKa MY M.: PUO MI'V/IT 2013 2631436;(13.
Anekcannpos. B.M. kadenpa
3axapoBa A.A., Pacuer a6conBLIOHHON 59K3. OuoII.
baxmuesa JI.T., pont MIIT M.: PUO MT'YAT 2013 21 9k3.
YCTaHOBKH
Canteikosa B.C. kadenpa
N 4 7K3.
HotopHHcKnui MacooOMeHHBIE MTPOIECCHI: 2 (0
I1B., 3axaposa P ' MII VUL MT'YIT 2011 :
AA. 1 1p. abcopOrust 1 agcopOuus l?b 9K3.
kadeapa
3axapoBa A.A., 4 5K3.
baxmmuesa JI.T., g:;z};gu l;IIi)XT’ TO30C, MIT N MI'YAT 2010 OouoII.
Canteikosa B.C. 17 2K3. kad.
baxmmuena JI.T., 4 53
BHZ);?OBa A.A.l HF?XT, (%HAXT, TO30C, MY VIWL] MTYIT 2009 .
PIKUHCKHIA «TennooOMeHHbIE anmaparbh»
10 3k3. xad.
N.B.
baxmmesa JI.T., [Ipoueccol u anmnapatsl
3axaposa A'A'; XUMUYIECKON TEXHOJIOTHH. 3 oK3. Oub,
[ToTopx)uHCKAH MII MU MI'YAT 2007 15 7k3.
B T'mapasnuka u kadepa
C;lJ'I”‘F,BIKOBa B.C TUIPOITHEBMONIPHUBO]L
[ToTopxuHcKuii
4 5K3. OuoII.
n.B., ITAXT, OITAXT «Anmapats MY VUL MIYIT 2007 17 53,
3axapoBa A.A., MacCOOOMEHHBIX MPOIIECCOBY» kadepa

Baxmmsa JI.T.
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10. CanteixkoBa B.C., 5 3K3. O6u0I1.
baxmmesa JI.T., AXT, OTAXT, I1A30C MY NUII MI'YT 2006 27 9K3.
«TemmoBbIe MPOIIECCH
3axapoBa A.A. Kadeapa
11. [MoTtopxxuHCcKUi Amnmaparypa 53K3. OuoI.
nB., TUAPOMEXaHUUECKUX MY MU MTYAT 2005 12 k3.
3axapoBa A.A. MIPOIIECCOB Kadeapa
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Ne i

DJIeKTPOHHbIE yYeOHble U3/1aHNs, JIEKTPOHHbIE 00pa3oBaTebHbIe pecypchl

1.

«Znanium.comy» Hay4HO-U3AaTeNbCKoro entpa « Madpa-M»
http://znanium.com/

2.

Onexktporasle m3manns «PI'Y um. A.H. Kocermaa» Ha miatdopme OBC «Znanium.comy
http://znanium.com/

000 «<MBHUC» https://dlib.eastview.com (3J€KTpOHHbBIE BEPCUU MEPHUOJUUECKUX U3TaHUI
000 «MBHUCy)

Web of Science http://webofknowledge.com/ (oOmmpHas MexayHapOaHAS YHUBEPCATHHASL
pedeparuBHas 0a3a qTaHHBIX)

Scopus https://www.scopus.com (MeXTyHapoHas YHUBEpCalbHas pedepaTiBHas 0a3a JaHHBIX,
uHAeKcupyomas 0osuee 21 Thic. HAUMEHOBAaHUN HayYHO-TEXHUYECKHUX, T'YMaHUTapHBIX U
MEIUIIMHCKHX JKYPHAIOB, MaTepralioB KoH(pepernuid mpumepHo 5000 MexmyHapOIHBIX
W31aTeIHCTB)

Springer Nature http://www.springernature.com/gp/librarians (MexayHapoaHas
M3/aTeNbCKass KOMITAHHUS, CIICIHATH3UPYOMIascs Ha N3JIaHNU aKaJJeMIICCKUX KYPHAIOB M KHUT
M0 ECTECTBCHHOHAYYHBIM HATIPABJICHUSIM)

«IBC FTOPAUT»www.biblio-online.ru

O mpegocTaBieHny AocTyna K nHpopmanuonHo-ananuruyeckoit cucteme SCIENCE INDEX
(BKJIIOYCHHOTO B HAay4YHBINM HHPOpMAIMOHHBIN pecypc elibrary.ru) https://www.elibrary.ru/

OBC «JIamp» http://www.e.lanbook.com/

10.

00O «HammonanpHas snekrponHas ouonmuorteka» (HOB) http://H30.pd/
Horosop Ne 101/H9B/0486 — not 21.09.2018 .

11.

Hayunas anextponnas 6ubnmmoreka eLIBRARY.RU http://www.elibrary.ru/
Jlunensuonnoe cornamenue Ne 8076 ot 20.02.2013 r.

12.

HSUKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 or18.10.2013 r

IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMAaLMOHHBIE CIIPABOYHbIE CHCTEMbI

«Polpred.com O630p CMUW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.

Web of Science http://webofknowledge.com/
CyO6nuuen3nonHslIi 1oropop Ne wos/917 Ha 6e3B03Me31HOe okazanue yeiayr ot 02.04.2018
r

Scopus http://www. Scopus.com/
Cy6munensuonnsbiii JloroBop Ne Scopus /917 ot 09.01.2018 T.

«SpringerNature»

http://www.springernature.com/gp/librarians

[Tnatdopma Springer Link: https://rd.springer.com/

[Tnatdopma Nature: https://www.nature.com/

baszanannbix Springer Materials: http://materials.springer.com/
bazanannbix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/

baza nannabix Nano: http://nano.nature.com/

CyO6auuen3nonHblii qoroBopNe Springer/41 ot 25 nexabpst 2017 .

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX IMyOJIMKAINI HAYYHBIX CTATEH IO
(u3nke, MaTeMaTuKe, HHPOpPMATHKE

http://www.garant.ru/ - CnpaBouno-nipaBoBasi cucrema (CIIC) «['apaHT», KOMIUICKCHAs TIPaBOBast
noAep:KKa MmoJib3oBatesied mo 3akoHonaTenscTBy Poccuiickort @epepanuu

http://www.gks.ru/wps/wcm/connect/rosstat _main/rosstat/ru/statistics/databases/ -6a3s1 maHHBIX Ha
Ennnom MuatepHeT-noprane Poccrara



http://znanium.com/
http://znanium.com/
https://dlib.eastview.com/
http://webofknowledge.com/
https://www.scopus.com/
http://www.springernature.com/gp/librarians
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://webofknowledge.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb MPOrpaMMHOIrO 0OECTIEUEHNUs

PexkBHU3UTHI MOATBEPKIAKOIIETO

Neni/m | IIporpammHoe o0ecnieyenne
J0KyMeHTa/CB000HO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions koHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. WolframMathematica koHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio koHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CorelDRAWGraphicsSuite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink koHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, KOHTPakKT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic,Bridge, Spark, Media

Encoder, InCopy, Story Plus, Museunmp.)
11. SolidWorks KoHTpakT Ne 18-DA-44-19 o1 20.05.2019
12, Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14, FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KoHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMIITAC-3d-V 18 KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KoHTpakT Ne 17-DA-44-19 or 14.05.2019
18. AnbT-PHUHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnbT-MHBECT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma jutst moarotoBku TectoB Indigo KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 st yaeOHBIX 3aBEICHHIA, Horoop #110003456652 ot 18 dep. 2021 1.

MOATIHCKA K OECCPOYHON JTHLICH3UH PacnipocTpansiercs cBOOOHO st

AKKpEeIMTOBAHHBIX YUCOHBIX 3aBe/ICHUI

22. LibreOffice GNU Lesser General Public License CB0060IHO pacnpocTpaHseMoe
23. ScilabCeCILL (cBobonHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
24. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHseMoe
25. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHseMoe
26. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHseMoe
27. Helyx-OS GNU General Public License CB0060IHO pacnpocTpaHseMoe
28. OpenFoam v.4.0 GNU General Public License CB0060IHO pacnpocTpaHsIeMoe
29. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMICH3US
30. GNU Octave GNU General Public License CB0060IHO pacnpocTpaHseMoe
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JIMCT YUYETA OBHOBJIEHU PABOYE# TPOTPAMMbBIYYEBHOI
JTUCHUIINHBI

B pabouyro mnporpamMmy y4eOHOM JUCIHMIUIMHBI BHECEHbl W3MEHEHUS/OOHOBJICHHS U
YTBEP)KJCHBI Ha 3aceaHuu Kadeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




