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1.  OBILUME CBEJEHMUSI

VYyeOnas aucuuiuinHa «lIporecchl M anmapartbl XMMHUYECKONW TEXHOJIOTHN» H3ydaeTcs B
ISITOM U LIECTOM CEMECTpax.

KypcoBoii mpoeKT — npeyCMOTpEHa B IIECTOM CEMECTPE.
1.1. ®opma NpoMeKyTOYHOM aTTECTALUU: MISITHIA CEMECTP - 3a4eT.

IECTOM CEMECTP — 3a4ET C OLICHKOM.

Mecro yuebHol nucuumianssl B crpyktype OITOIT

VYyeOnas nucuumuinHa «llpoliecchl U anmapaTbl XUMUYECKOW TEXHOJIOTUM» OTHOCUTCS K
00s13aTeJIbHON YacTH.

OcHOBOM Il OCBOEHHMS JUCUUIUIMHBI  SIBISIIOTCA  pe3ylbTaTbl  OOydeHUs IO
HPEIIECTBYIOIIMM JUCHUIUIMHAM U IPAKTUKAM:

- Maremartuka,

- dusnueckas XUMHMs,

Pe3ynbTarsl 00yueHus o yueOHON AUCIMIIMHE, UCIIOJIb3YIOTCS MTPU U3YUEHUH CIEAYIOLIUX
JUCLUIUIMH U MTPOXO0XKIECHUS IPAKTHK:

- MopenupoBaHie XMMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

- OOw1ast xuMHUYecKast TEXHOJIOT S,

- CucteMsl ynpaBiIeHUs! XUMUKO-TEXHOJIOTHUYECKUMH ITPOLIECCAMHU.

Pe3ynbTarel ocBO€HHs Y4eOHOM IMCLUIUIMHBI B JajbHEHIIeM OynyT HCHOJIb30BaHbl IPU
BBINOJIHEHUH BBITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.

2. IEJU U INIAHUPYEMBIE PE3YJILTATBI OBYUEHUS MO
TUCHMILIAHE

HenssMmu wmsyuenus aucuuriuibl «[lpomeccsl M ammapaTbl XUMHUYECKOW TEXHOJOTHID)
SIBJIAIOTCSL:

— (opMHpOBaHWE HAYYHOTO MHPOBO33PCHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS IPOU3BOJICTBEHHO-TEXHOJIOTHYECKON IEITEIbHOCTH B 00JIACTH XMMUYCCKUX TEXHOJIOTHI;

— QopmMupoBaHHWE CUCTEMBl 3HAHWW O OCHOBHBIX allllaparax M IPOIEccax XUMHYCCKHX
TEXHOJIOTHH MPHU PEIICHUH MPOodheCCHOHATBHBIX BOIIPOCOB;

— M3yYC€HHUE W O3HAKOMJICHHUE C MIPUHIIUIIOM JICUCTBUS TUIIOBBIX aIllapaToOB, TCHACHIIUSIMU UX
COBEPIIICHCTBOBAHUS U CO3J]aHUS HOBBIX aIlllapaToB;

— 00y4yeHHe METO/IaM aHaJIh3a M pacyeTa OCHOBHBIX MPOIIECCOB XMMUYECKON TEXHOJIOTHH;

— NPUOOPETCHHE MHTEpeca K MCTOPUU PA3BUTHS M JIOCTHXKEHHUSAM B O0JACTH TPOIECCOB U
anmapaToB XUMHYECKUX TEXHOJIOTHH;

— pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEMH
0o0ydJarommxcsi B TMPOLIECCe HM3YUCHHS ITUCHUIUIMHBI, TPUOOPETECHHUE COBPEMEHHBIX Hay4YHBIX
B3TJIAJIOB, MJICH B XO7€ paOOThI C Pa3TMYHBIMA HCTOYHUKAMHU HH(POPMAIIHH;

— HCIIOJIB30BAaHUE TIPHU BBIMIOJIHEHUHM MPAKTHUYECKUX 3aJlaHUM O MpoIleccamM M ammapaTram
XUMHUYECKOW TEXHOJOTUH  METOJIOB CpaBHEHHUs, OOOOIICHUS, CHUCTEMATH3AIlMH, BBIIBICHHS
MPUYMHHO-CJICICTBEHHBIX CBs3ed, (hOPMYIUPOBAHUE BBIBOJOB JUISI M3YUECHHS PA3IMYHBIX CTOPOH
TEXHOJIOTHYECKUX IPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOJMMOCTh CTAJKHUBAaThCA B
npodeccuoHanbHOU cdepe.

- dbopMupoBaHHe y 00ydJaIONUXCS KOMIIETSHIIMH, YCTaHOBJICHHBIX 00pa30BaTEILHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 110 faHHON JUCHUIUIMHE;

Pesynprarom oOydeHUs 1O y4eOHOW AWCIMILIMHE SIBIISICTCS OBJIAJICHUE OOYYArOIIMMHUCS
3HAHUSIMHM, YMEHUSIMH, HABBIKAMHU M ONBITOM JI€ATEIbHOCTH, XapaKTePU3YIOUIMMH MpOIece
dbopMHUpOBaHUS KOMIETEHUMA U OOECHEYHBAIOIIUMH JIOCTHKEHUE IJIAHUPYEMBIX PE3yJbTaTOB
OCBOEHUS Y4ECOHON AUCIUILITUHBIL.



2.1.

DopMHUpPYyEMbI€ KOMIIETCHIIUHU, UHAUKATOPBI JOCTUKEHUSI KOMITETEHLINH,

COOTHECEHHBIE C TUTAHUPYEMBIMH PE3YJIbTaTaMU 00YUEeHHUS 110 JUCIUILINHE:

Kox m HauMeHoBaHHne

Kox m HauMeHOBaHHe

Ilnanupyemblie pe3yJbTaThl 00y4eHHsT

HHAUKATOpPA
KOMIIeTeHIIMH 10 AUCHHUILIMHE
AOCTH;KEHHSI KOMIIETEHIINI
OIIK-4. NA-OIIK-4.1 — VYmnotpebiusiet o01ue MOHATHUS U
Crocoben obecnieunBath | [loHMMaHMe OCHOBHBIX 3aKOHBI B 00J1aCTSAX OCHOBHBIX MIPOIIECCOB
IpOBENICHHUE MPOLIECCOB XUMHUUECKUX XUMUYECKOM TEXHOJIOTHH.
TEXHOJIOIrH4€CKOro MMPOU3BOJACTB U NIPHUHIIUIIOB — I/ICHOJ‘ILSyeT Knaccnq)m(aup[}o

MIPOLECCA, UCTIONB30BATh
TEXHHYECKUE CPENICTBA
JUTSL KOHTPOJIS
napaMeTpoB
TEXHOJIOTHYECKOTO
npolecca, CBOMCTB ChIPbs
Y TOTOBOU NPOIYKIIUH,
OCYILIECTBIATh H3MEHEHUE
apaMeTpoB
TEXHOJIOTHYECKOTO
npolecca Mpu U3MEHEHUHU
CBOMCTB CBIpbi

JEHCTBUS annaparoB JJist
pemenus 3aa4y
po(heCcCUOHATBHON
NeSITeTbHOCTH

NI-OIIK-4.2
Hcnonp3oBaHue TEXHUYECKUX
CPEICTB U3MEPEHUS IS
KOHTPOJIA IapaMeTPOB
TEXHOJIOTMYECKOIO IIpoLecca,
CBOICTB CBIpbsl U TOTOBOU
MPOAYKIIMHA XUMUYIECKHHIX
MIPOU3BOJICTB

NA-OIIK-4.4

VYpasieHue napaMmerpamMmu
TEXHOJIOTMYECKOTI'0 IIpolecca
[IPY U3MEHEHUU CBOMCTB CBIPbS

OCHOBHBIX TUIIOB 000PYIOBaHHUS,
arperaToB, yCTAHOBOK, UCTIOJIb3YEMBIX B
XUMHUYECKON TEXHOJIOTUHU.

— lIpumeHseT MeToAbl U3MEPEHUS
XapaKTePUCTUK OCHOBHBIX [TapaMETPOB
XUMHKO-TEXHOJIOTHYECKHX MPOLIECCOB.

— Hcnonb3yet MeToabl TEXHUUECKOTO
KOHTPOJISL U TOTOBOH IIPOLYKIIMU B
nporecce MPOU3BOACTBA NPOLYKINH IS
XUMHYECKUX MTPOU3BOJICTB.

— OcyecTBiseT KOHTPOJIb 38 BEACHUEM
TEXHOJIOTHYECKOT0 MPOIiecca, KayeCTBOM
CBIPHSL U IPOIYKLIUH.

— HmMeeT npakTUUECKUI ONBIT
000CHOBaHHOTO BBIOOpa IPUOOPOB U
000pyIOBaHUS JJIsl U3MEPEHUSI
napaMeTpoB MPOLECCOB XUMHUYECKON
TEXHOJIOTHH.

— llpumensier HaBBIKH 00IIEH OIIEHKH
napaMeTPOB XUMHUKO-TEXHOJIOTHIECKOTO
rporecca U IpUHUMAaEeT peLeHUs 110
0e30MmacHOMY YIIpaBIEHUIO
TEXHOJIOTHYECKUMH MPOLECCAMH C IIETTBIO
o0ecrieyeHus KauecTBa MPOTyKIINH.

3. CTPYKTYPA M COJEP)KAHUE YUYEBHOM JUCIUILINHBI

OOwiast TpyA0EMKOCTh Y4eOHON AUCHUIUIMHBI IO y4eOHOMY IJIaHY COCTaBJISET:

1o 04HOM opMe o0yueHus — 5

3.e. 180 gac.




3.1.  Crpykrypa yueOHOI AUCUMILTUHBI 7151 00y4YaOIUXCsl IO BUJIaM 3aHATHIA (OuHas

dbopma oOyueHus)

CTpyKTYypa U 00beM JUCHHUILINHBI

O0beM THCHUILIMHBI
1o ceMecTpam

0pMa NMPOMEKYTOYHOMH

arTecTalluu

¢

BCero, 4ac

KonrakTHasi aynuTopHasi padora,

gac

CamocTosiTesbHast padoTa
00y4aromerocsi, 4ac

JIEKI[MH, 9ac

NpaKTHYECKHe
3aHATHA, YaC

JadopaTopHbie
3aHSATHS, YaC

NpaKTH4YeCKas

MOoAroTOBKAa, 4ac

KypcoBasi padora/
00y4JarouIerocs, 4ac

KYPCOBOIi MPOEKT
CaMOCTOSITENIbHAS

paGora
MPOMEKYTOYHASI

aTTecranmsa, 4yac

5 cemectp

3a4€CT

—
(o)}

W
o

22

6 cemectp

3ader ¢

OLICHKOM,
Kypcosoit

MIPOCKT

108

o8}
N

—
o)}

58

Bcero:

3a4eT ¢
OIICHKOMH,
KypcoBast
paboTa

180

50

50

80




3.2.  Crpykrypa yueOHOHN NUCUUIIMHBL 1)1 00ydarouuxcs 1o pas3jienaM U TeMaM JIUCUUIUIMHBL: (ouHas opma oOydeHus)
Ilnanupyembie Buibl yuedHol padoThl
(KOHTpO/IHPYeMbIe) KonraktHas pa6ora
Pe3yJIbTaThI = Buasr 1 gopMbI KOHTPOJILHBIX
OCBOCHMS: o © = 2 g MepoNpUATHIi, 00ecrieynBalOLINe 10
Ko/ (bI) HaunmenoBanue pa3szenos, TeM; ) g o E o g A 5 COBOKYITHOCTH TeKYIIHHA KOHTPO.JIb
(l)OpMﬂpyeMOi’l(le) ¢opma(bl) IPOMEKYTOUHOI ATTECTALMHI g § ?, &g ; g = § yCreBaeMoCTH;
KommeTeHuuu (i) u =) E = E_ 5 =S g3 () OPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHIMKATOPOB = 25 g 8 £2 | 28 ycneBaeMocTH
pocTIEenIE = £ 3 S8 | £g |J&
KOMIIETCHIIMHU
IIsiThIii cemecTp
OIIK-4: Paznen 1. OcHoBBI ruaporazoanHaMuku. 'ugpocraTtnka n X X X X 10 @OpMBI TEKYIIET0 KOHTPOJIA
NA-OIIK-4.1 THAPOIUHAMUKA. o pazzgeny :
NA-OIIK-4.2 Tewma 1.1 1 X 1. KOHTpOJIbHBIE PAOOTHI.
NJ1-OIIK-4.4 CBolicTBa XUIKOCTEH U ra30B. METOIbI ONIpeAeTICHUs U 2. 3amuTa j1a00paTOpPHBIX PadoT.
pacuera. Tabmuiel, HOMorpaMMbl. CBOMCTBA CMeCeH. 3. MHAUBUIYalbHOE TIOMAIITHEE 3a/IaHHE.
Tema 1.2 2 X
lMampocrarnueckoe gaBieHNE pa3MEPHOCTh, TPUOOPHI AJIS
3aMepa JaBieHnid. OCHOBHOE ypaBHEHHE MMIPOCTATHKH.
[IpakTHueckoe MpUMEHEHUE YPAaBHEHUS THIPOCTATHKH.
Tema 1.3. 2 X
OCHOBHBI€ TTOHITHS: CKOPOCTH JIBUKEHHS, PACXO]T JKUIKOCTH
(raza). YpaBHEHUE HEPA3PHIBHOCTH MOTOKA. PEXKUMBI IBUKCHUS.
YpaBHeHue bepHyuM 17151 HACATbHOM KHIKOCTH.
Tema 1.4. 1 X
YpaBHeHue bepryiu nis
peaNbHOM KUAKOCTH (Ta3a). YpaBHEHHE DHEPreTUYCCKOrO
OayaHca MoToKa.
Tema 1.5. 2 X
[Morepsuublit Hanop. [Ipubops! AJs 3amMmepa CKOpoCTeid,
pacxXoJIoB KUIKOCTH, (ra3a). Pacyer Tpybonposoa.
Tema 1.6. 2 X
lManmpomammnael. Knaccudukamnust HACOCOB, KOMITPECCOPOB.
[MapameTtpsl paboThl rugpomMamH. CXeMbl ¥ MPUHIHIT ACHCTBHS
TUAPOMAIINH.
Jlaboparopnas padora Ne 1.1 2 X
OmnpeneneHue IIOTHOCTH CMeCer KUIKOCTEH




IInanupyemsie Bujbl yue0Hol padoThl
(KOHTpO/IHPYeMbIe) KonraktHas padora
pe3yabTaThI = Buael n gopMbI KOHTPOJIBHBIX
OCBOCHHUSI: © " = 8 % MepONpPUSITHI, 06ecneqpinalomne o
KO}:[(I;I)u HaunmenoBanue Pa31elIoB, Tem; o g g e g :‘; 5 COBOKYITHOCTH TEKYIIHHA KOHTPOJIb
¢opmMupyemoii(bIx) dhopma(b1) npoMeKyTOUHOI aTTecTalNH 3 g &g o g = § yCIeBaeMOCTH;
KommeTeHuuu (i) u =) E g E_ ) E § g g () OPMBI IIPOMEKYTOYHOT0 KOHTPOJISk
MHMKATOPOB 2 2 B g5 22 Ss ycneBaeMoCTH
JOCTHKEHUSI 3 2 = 'S <9~ s 'S
KOMIIeTeH M = =& S a ala O &
9KCHEPUMEHTAIIFHO M aHAJTMTUYECKH.
JlaGoparophnas padora Ne 1.2 4 X
OmnpefeneHne THAPOCTATHIESCKOTO IaBICHHSL.
Jlaboparopnas padora Ne 1.3 4 X
OmnpeneneHue peKrMa IBHKCHUS JKUAKOCTH.
JlaGoparopnas padora Ne 1.4 4 X
OrnpeaeneHre NoTeph Haopa B TPYOOIIPOBOJIC.
Jlaboparopnas padora Ne 1.5 4 X
W3zyueHne paboThl CTPYHHOTO Hacoca.
JlaGoparopnas padora Ne 1.6 4 X
Onpenenenne kodhduimeHTa pacxo/ia Mpu UCTCUSCHAH
KHUJIKOCTH Yepe3 HaCaaKH
OIIK-4: Paznes I1. Pa3nesieHne HeOTHOPOAHBIX CHCTEM X X X X 6 @DopMBI TEKYILIETO KOHTPOJIS
NJI-OIIK-4.1 Tema 2.1 2 X o pazaeiny I1:
UA-OIIK-4.2 Paznenenne HeomHOpoaHbIX cMeceil. Kimaccudukanus cMecei. 1. KoHTpONBHAS paboTa
NJ-OI1K-4.4 Tema 2.2 2 X 2. 3amuTa 1a00paTOpHBIX PadoT.
Crioco0r51 pazaeneHus. AnmaparypHoe odhopMIIeHHE IpoIlecca.
Jlaboparopnas padora Ne 2.1 4 X
Paznenenne cTtounbIX BoJ. AnmnapaTypHoe odopmiieHue
rportecca (MaKkeThl)
Jlaboparopnas padora Ne 2.2 4 X
Paznenenne razoBbIX BEIOPOCOB. AnmaparypHoe o opMIIcHHE
nporiecca (Maker)
Paszpea I1I. I'mapoaHaMUKa 36PHUCTOIO CJIOSI MaTepuaJia X X X X 6 @OpMBI TEKYILIEr0 KOHTPOJIA
Tema 3.1. B3anmopeiicTBre oTOKA ra3a (3KHIKOCTH) CO CI0EM 2 X o pazneny III:
3epHHUcTOro Marepuana. Kputuueckue ckopoctu. Jluarpamma 1. 3ammTa 1a00OpPaTOPHBIX padoT.




IInanupyemsie

Bujbl yue0Hol padoThl

(KOHTpO/IHPYeMbIe) KonraktHas padora
Pe3yJIbTaThI = Buasr 1 gopMbI KOHTPOJILHBIX
OCBOCHMSI: o o - 2 % MepONpPUSITHI, 06ecneqpinalomne no
KO}:[(I;I)u HaunmenoBanue Pa31elIoB, Tem; o g g g g :‘; 5 COBOKYITHOCTH TEKYIIHHA KOHTPOJIb
¢opmMupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOI ATTECTALMHI 3 § = &g ; % = § yCreBaeMoCTH;
KommeTeHuuu (i) u =) = E E_ ) =S g g () OPMBI IIPOMEKYTOYHOT0 KOHTPOJISk
MHMKATOPOB 2 2 B g5 22 Ss ycneBaeMoCTH
JOCTHKEHUSI 3 2 = 'S <9~ s 'S
KOMIIeTeH M & ol S & ala e
TICEBI00KIKECHHUSL.
JlaGoparophnas padora Ne 3.1 4 X
W3zyuenne ruapoaMHaMUKH 36pHUCTOTO CIIOS MaTepHaa.
3auer X X X X X
YcTHBII onpoc 1o oueram
HUTOTI'O 3a nATkHINA cemecTp 16 X 34 X 22
IlecToii cemecTp
OIIK-4: Paszpen Iv. TennomaccooOMeHHBIE Npouecchl. X X X X 29 @OopMBbI TEKYLLETO KOHTPOJIS
NA-OIIK-4.1 Boinapusanue. no pazaeny IV:
NA-OIIK-4.2 Tema 4.1 2 X 1. KOHTpOJIbHBIE PAOOTHI.
NA-OIIK-4.4 Temmoo6men. THIbI TEMI00OMEHHBIX TPOIIECCOB. [IBIDKyIIas
cuina teroodbMena. TermonpoBoaHocTs. 3akoH Dypre.
KoadduimeHT TermnonpoBogHOCTH U (GaKTOPHL, BIUSIONINE HA
€ro 3Ha4yeHue.
Tema 4.2 1 X
TemnooOmen uznyuenueM. 3akon Ctedana-bonpmana.
Koaddumment nznydenns u GakToOpsl, BIUSIOMINE HA €TI0
3HAYCHHE.
Tema 4.3 1 X
Temnootaaua. 3akoH Hetorona-Puxmana. Koaddumment
TEIUIO0TA4X U (DaKTOPBI, BIMSIOIIUE Ha €ro 3HaueHue. MeToabl
onpeneacHus K03 UITMeHTa.
Tema 4.4 2 X

CnoxHblii Bu TeroooMeHa. OCHOBHOE ypaBHEHHE
tertonepenaun. Koadduiment rerumonepenadn u haktopsl,

BJIMAIONIMEC HAa €T0 3HAYCHUC.




IInanupyemsie Bujbl yue0Hol padoThl
(KOHTpO/IHPYeMbIe) KonraktHas padora
Pe3yJIbTaThI = Buasr 1 gopMbI KOHTPOJILHBIX
OCBOCHMSI: o o - 2 % MepONpPUSITHI, 06ecneqpinalomne no
KO}:[(I;I)u HaunmenoBanue Pa31elIoB, Tem; o g g g g :‘; 5 COBOKYITHOCTH TEKYIIIHH KOHTPOJIb
¢opmMupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOI ATTECTALMHI 3 S = &g S i« = § ycneBaeMOCTH;
KommeTeHuuu (i) u =) E g E_ ) E § g g () OPMBI IIPOMEKYTOYHOT0 KOHTPOJISk
MHMKATOPOB 2 2 B g5 22 Ss ycneBaeMoCTH
JOCTHKEHUSI 3 2 = 'S <9~ s 'S
KOMIIeTeH M & ol S & ala e
Tema 4.5 2 X
TermooOMeHHas anmapatypa. Pacder TermmooOMeHHHKA.
Tema 4.6 2 X
BrimapuBanue. YpaBHeHHE MaTepHalIbHOTO OallaHca Tpoliecca.
AnmnapatypHoe odopmieHne. Pacyer BeimapHOTro anmapara.
OIIK-4: Pa3nesn V. MaccooOMeHHBIe pouecchl. X X X X 29 @DopMBI TEKYIIETO KOHTPOJIS
NA-OIIK-4.1 Tema 5.1 2 0 pasgeny V:
NJ-OI1K-4.2 MaccooOmeH. JIBrKyIias ciiia MaccorepeHoca. 3aKOHbI 1. KOHTpOJIEHBIE PabOTHI
UA-OIIK-4.4 MOJIEKYJISIPHON M KOHBEKTUBHOH nn(dy3un. MacconpoBOAHOCTb. 2. 3amuTa 1a00paToOpHBIX PadoT.
YpaBHeHHE mporiecca.
Tema 5.2 2
Maccomnepenaua. Cxema mpoliecca U ypaBHEHHE ITpolecca.
Koaddumnment macconepenaun tersionepenadn 1 GpaxTopel,
BIUSIONIME HA €T0 3HAYCHHE.
Tema 5.3 2
[Neperonka. CocoObI eperoHKH. JJucTuisimms, cxema
YCTaHOBOK.
Tema 5.4 2
Pextudukanus. Ypauenue Payns. MatepuanbHbiii OanaHc
mpoliecca. NOCTpoeHue pabouei TMHUH.
Tema 5.5 2
Pacuer rabapuTHBIX pa3MepOB KOJIOHHBI. ATITapaTypHOe
odopmiieHHe mmporecca.
Tema 5.6 2

AOGcopbOuus. YpasHuenue ['enpu. PaBHoBecHas u pabouas JIMHUU




IInanupyemsie
(KOHTpO/IHPYeMbIe)
pe3yJbTaThbl
OCBOEHMSI:
KO/(bI)
¢opmMupyemoii(bIx)
KoMIeTeHuuu (i) n
HH/IHKATOPOB
JOCTHKEHHUS
KOMIIeTeH M

HaunmenoBanue pa3szenoB, TeM;
¢opma(bl) IPOMEKYTOUHOI ATTECTALMHI

Bujbl yue0Hol padoThl

KonTakTHasi pabora

Jlekuumn, yac

JlaGopaTopHbie

IIpakTHyeckue
pa6oTsI, yac

3aHATHS, YAC

IIpakTHyeckas

NnOoAroTOBKA, Yac

CaMocTosiTeIbHast

pabora, yac

Buasl u popmMbl KOHTPOJIBHBIX
MepoNpUSATHIi, 00ecnieynBalOLIne 10
COBOKYITHOCTH TeKYIIHHA KOHTPO.JIb
yCIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOT0 KOHTPOJIA
yCneBaeMoOCTH

nporecca.

Tema 5.7
Onpenenenue rabapuTHBIX pa3MepoB abcopoOepa. AnmapatypHoe
odopmIIeHHE TpoIiiecca.

Tema 5.8
Cymika MaTepranoB. BinaxxHocTs MaTepHalioB. Y paBHEHHE
MaTepuanbHOTO OanaHca mpomecca. J[Bmxymias cuna. CtaTuka u
JMHAMHKA [Ipoliecca CYIIKH.

Tema 5.9
CkopocTs mporiecca u (hakTopbl, BIUSIONINE HA €€ 3HAUCHHE.
KpuBbI€ CyIIKH U CKOPOCTH CYIIKH.

Tema 5.10

CymnsHble BapuaHThl. [ paduueckuii MeTos pacuera
TEOPETUYECKOTr0 U ACHCTBUTENBHOIO MIPOLIECCOB CYILKHU.
AnmapartypHoe oopMIICHHE TTporiecca.

Tema 5.11
Ancop6uus. Teopuu nporiecca agcop6oiuu. Mzotepma copOruu.
ArnmaparypHoe odopMIIeHHE Tpoiiecca.

Tema 5.12
Pexynepanus. Cxema ¥ MPUHIUI PaOOTH PEKyNEePaOHHON
YCTaHOBKHU.

JlaGoparopnas padota 5.1
N3ydenne paboThl peKTH(HHUKAIMOHHON YCTaHOBKH.

Jlaboparopnas pabora 5.2

W3yueHue ycTpoHCTBa M IPUHITUIBI PA00THI a0copOepoB




IInanupyemsie

Bujbl yue0Hol padoThl

(KOHTpO/IHPYeMbIe) KonraktHas padora
Pe3yJIbTaThI = Buasr 1 gopMbI KOHTPOJILHBIX
OCBOEHHS: © ° o B g MepoNpUSATHIi, 00ecnieynBalOLIne 10
Ko/ (bI) HaunmenoBanue pa3szenoB, TeM; o g g E o g & E COBOKYITHOCTH TeKYIIHHA KOHTPO.JIb
¢opmMupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOI ATTECTALMHI 3 § = &g ; % = E yCreBaeMoCTH;
., - & = e )

KoMIeTeHuHu (i) u = == 2 g = E 5d ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHNKATOPOB g £ S 3 = 2 ge ycreBaeMocTH
JOCTHKEHUS & l% = 'g < l:n. = ==
KOMIIETeH I il i = = O A

(MakeTsl).
JlaGoparophas pabora 5.3 4
M3yueHue npouecca KOHBEKTUBHOM CyIIKU. ANapaTypHoe
odopmiieHue npoiecca (MaKeThl).
Jlaboparophas padora 5.4 4
W3ydeHne ycTpoiicTBa 1 IpUHITUIA paboTHI a1cOpOEpOB.
BrImmonHeHME KYpCOBOM PabOTHI X X X X 18 3ammTa KypcoBOH paboThI
3ader ¢ OIeHKOM X X X X X YcTHBIN onpoc 1o OuIeTam
HUTOI'O 3a 6 cemecTp 34 X 16 X 58
HUTOTI'O 3a Bech nepuoj 50 X 50 X 80
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3.3. Kparkoe conepkaHue yueOHON AUCITUTIINHBI
Ne HaumenoBanse paiena u Conep:xanue pasaesia (TeMbl)
TEMbI TUCHHUITIJIMHBI

Paznen I OcHoBBI ruApoOrazoguHaMuKM. I'mapocraTuka u ruAPOAUHAMUKA.

Tema 1.1 CaoiicTBa XuAKOCTEH U IInoTHOCTE ¥ ynenbHBIN Bec. BsaskocTs. Kunematnueckuit
ra3oB. Metozp! onpenenenus | koadduuuent Bsi3koctu. HeI0TOHOBCKKE 1 HEHBIOTOHOBCKHE
u pacyera. TaOnupl, s)kuakoct. [loBepxHOCTHOE HATsDKEHHE. YHUCThIE BEIIECTBA U
HOoMorpammsl. CBoiicTBa cMecd. IIpo4HOCTB, IUIACTUYHOCTB CMECEM.

CMECEH.

Tema 1.2 I'mapoctrarnueckoe gasnenue | [lorstre rugpoctaTudeckoro napineHus. CBONHCTBaA JaBICHUS.
pasMepHOCTh, Tipubopsl ast | Cuna naBieHus. AGCONMIOTHOE, BAKYyMMETPHUECKOE,
3amepa naBicHuil. OCHOBHOE | aOCONIIOTHOE NaBjicHHUE. AOCOIOTHBIN U OTHOCUTEIBHBIHN
YpaBHEHHUE THAPOCTATUKH. MTOKOH.

[IpakTnueckoe npumenenue | Cuibl, AEHCTBYIOLINE HA )KUIKOCThH (MacCOBbBIC U
YPaBHEHUS TUAPOCTATUKU. noBepxHocTHBIE). 3akoH [lackans. ['mapocratnyeckuii
napagokc. CucteMa cooOIAIONINXCsl COCYIOB.

Tema 1.3 OCHOBHBIE MTOHATHUSA: [MonsiTre cpeanelt (ocpeTHEHHON) cKOpocTH. MaccoBBIf
CKOPOCTb JBIKEHHS, pacxoll | o0beMHbIN pacxod. CMOUYCHHBIN IEPUMET], )KUBOE CEUCHHE.
XKHUIKOCTH (Ta3a). YpaBHeHue | HamopHoe u Oe3HamopHoe ABMKEHUE, TPpUMEPHL. JlaMHUHAPHBIH
HEpa3pbIBHOCTH MOTOKA. U TypOYJICHTHBIN PeKUMBI JBIKEHHS KuAKOCcTH. Kpurepnit
Pexxumbl nBYKEHUS. Peiinonbaca. 3nauenus uucen PeitHonpaca. dusnueckuit
VYpasuenue bepnymn qis CMBICI KPUTEPHSL.

HIEATLHON KUIKOCTH. [Tonatre naeanbHOM XXKUAKOCTH. Y A€NbHASA SHEPTUS KUIKOCTH
(noTeHmnmaneHas u KuHETHYECKast ). [[pe3oMeTpuueckuii u
CTaTMYECKUN HAIop.

Tema 1.4 VYpaBHeHue beprymnu nis IloHsATHE pealbHOM KUIKOCTH.
peanbHOI xunkocTn (raza). | [IpakTndeckoe nmpuMeHeHue ypaBHeHUs1 bepHymn. 3akoH
YpaBHEHHE 3HEPTETUYECKOTO | COXPAaHEHUH SHEPTUH H €0 CBA3b C YpaBHEHHEM bepHymn.
OajaHca IOTOKa. IloTepu Hamopa Ha TpeHre. MeCTHBIE CONPOTHUBIICHMS.

Tema 1.5 [ToTepsiHHbBINA HATOP. IIpoctsie u cnoxxHBIE TpyOOTIPOBOAEL. Pacder mpoctoro
[Tpubops! nyis 3amepa TpyOOIpoBOAa TOCTOSHHOTO ceueHusl. PacueT cioxxHoro
CKOpPOCTEH, pacXol0B TpyOonpoBoza. Pacuer TpyOonpoBoaoB 1S ra30B.
KUIKOCTH, (Ta3a). Pacder
TpyOONIpOBOAA.

Tema 1.6 I'mppomarnHe!. OcHOBHBIE TapaMeTPbl padOTHI HACOCOB
Knaccudukamms sacocos, (TIpoM3BOIUTENBHOCTD, HATIOP, KI1T). BBIcOTa BCcachkiBaHUS.
komipeccopoB. [lapamerpel | TUmbl MOPIIHEBBIX HACOCOB. XAPAKTEPUCTUKU MOPIIHEBBIX
paboThl THAPOMAIIIHH. HAcoCOoB (MIPOM3BOAUTENHHOCTE). HepaBHOMEpHOCTD NOIauH U
CxeMbl ¥ IPUHLUIN JEHCTBUS | BO3MyIIHBIE KONMaku. PerynupoBanue 1 oOcinyxnuBaHue
THAPOMAIIVH. MOPIITHEBBIX HACOCOB.

LlenTpobexHbIe, HOPIIHEBbIE TYPOOKOMIIEPECCOPBI, CXEMBI U
npuHUMN aercteys. [lopiiHeBsle, pOTaMOHHBIE, CTPYHbIE
BaKyyMHBIE HaCOCHI, CXEMBI, IPUHIIMI JEVCTBHS.

Pazpen I | Pa3nesieHne HeOTHOPOTHBIX CHCTEM

Tema 2.1 Paznenenne nHeogHopoauex | CycrneHsun, OMynbcuu, [1eHbl, BTN, TYMaHBI, OTIPEICICHUS,
cmeceil. Knaccudukanus KJIacCU(pUKAIIHS.

CMECEH.

Tema 2.2 Crioco0sI pazeneHus MeTto/p1 pa3aeneHust: ocaxaeHne, GUIBTPOBaHUE, MOKPOE
HEOJHOPOJHBIX CMECEH. pasnenenue. Y CTpoicTBO OTCTOMHUKOB, TEOPHS
AnmaparypHoe odopmiieHHE | GUIBTPOBaHMUS, YCTPOHCTBO HEHTPUDYT.
pornecca.

Pazpen III | M'uapoaguHamMuKa 3epHUCTOrO CJI0S1 MATEPHAJIA

Tema 3.1 BsaumoneiicTBue 1oTOKa I'unpoamHaMuKa HEMOIBHKHOTO CIIOS. 3aBUCUMOCTh BBICOTHI

ra3za (KHJIKOCTH) CO CJIOEM

CJIOSl OT CKOPOCTH cIutomHo# (asel. ['maponunaMuka
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3€pHUCTOr0 MaTepuaa.
Kputnueckue ckopocru.

KHUTISIIETo (NICeBI00KMKEHHOT0) ciosi. KoHcTpykinu
aInapaToB € MCEBIOOKUKEHHBIM clioeM. KooHHbIN

Jlnarpamma 9KCTPAKTOP C TICEBJO0KMKEHHBIM CJI0EM
TICEBJIOOKMKEHHSI.

Pa3znen IV | TemiomaccooOMeHHbIe Mpolecchl. BoimapuBanmue.

Tema 4.1 Tennoo6me. Turbl OcHoBBI Temonepeaadn. Y paBHEeHHE TEMIOBOTO
TEIUTOOOMCHHBIX IPOLECCOB. | Gananca. OnpeeneHue TEIIOBOM HArPy3KU MIPH
JABwKymas cuna HArpeBaHUU U OXJIAXKICHUU 03 U3MEHEHUS arperaTHoro
Termoo6meHa. cocTosiHUsL. Y paBHEHHUs Nepeiaun Tervia. [lepenaya
TemmonpoBogHOCTE. 3aKOH TeIUTa Yepe3 CTEHKY.
®dypre. Koapdumnment
TEIUTONPOBOTHOCTH U
(hakTOpHI, BIAUSIONIAE Ha €T0
3HAUYCHUE.

Tema 4.2 TemooOMeH n3mydeHHEM. Jlyueuncmyckanue, oduie ceenenns. [loaarns abcomoTHO
3akon Creana-bonbimana. | uepHoro, 6emoro u npo3payHoro Tena. 3akod Kupxroda.
Koadpdumment nznydenns n | Jlygencnyckanue ra3oB. 3akoH BuHa.

(hakTOpHI, BIAUSIONIAE Ha €T0
3HAYCHHE.

Tema 4.3 Temnootnaua. 3akoH Hduddepennmansioe ypaBHeHHE TeruiooTaadn. Kputepuit
HeroTona-Puxmaga. Hyccenst. KoaddurmerT TenmooTaaqu u ero cBsI3b ¢
Koaddumment termmooraaun | koagdumnrmenTom teronepenadn. KoHBEKTUBHBIH
1 GaKTOpBL, BIUAIONINE HA TerooOMeH. EcTecTBeHHast KOHBEKIIHS.
ero 3HaueHue. MeTo/ibl
OIIpe/IeIIeHHS
koddduimenra.

Tema 4.4 Crnoxubiii Bua teruiooomena. | Temmeparypaoe morne. TernoBoit moTok. Ilepenada TemmoTer
OcHOBHOE ypaBHEHHE yepe3 MIIOCKYIo cTeHKy. [lepenaya TemnoTsl uepes
TeTIonepeJayH. WJIMHAPHYECKYIO CTEHKY.

KoadPpumment
TeIuIonepesadud 1 QaxkTopsl,
BIIMSIIOIIME HA €0 3HAYCHUE.
Tema 4.5 TermmooOMeHHas YcerpoiicTBo TemmooOMeHHBIX anmapaToB. Kimaccndukanus mo
anmaparypa. Pacuer crocoOy mepenauu Teruia (IOBepXHOCTHBIE, pEeTeHEePaTUBHbIE,
TeHHOO6MeHHHKa. CMeCI/ITCHBHI)Ie). Tuner IMOBECPXHOCTHBIX TCHHOO6MCHHI/IKOB.
OmpeneneHue TEIUIOBOI HArPy3KH U pacxo/1a HarpeBaroIIiX
WY OXJIXKIAIOMNX areHToB. OnpeieneHne CpeIHero
TemreparypHoro Harmopa. OnpeneneHue ceueHu A MPoXoaa
TETIOHOCUTENIEH, TOBEPXHOCTH TEIUIOOOMEHA M OCHOBHBIX
pa3MepoB Terto00MeHHUKOB. OnpeneneHre KodphuinenTa
TeIIonepeadH.
Tema 4.6 BrinmapuBanue. YpaBHeHHe CriocoOsI BeITapuBaHUs. Y CTPOMCTBO M SKCILTyaTaIlHs
MaTepHaJbHOTO OanaHca BBIIIAPHBIX ANNApaTOB. MHOIOKOPITyCHBIE BBIIIAPHbIE
nporecca. AnmnapaTypHoe YCTaHOBKH. BhIapHbIe yCTAaHOBKH € TEIIOBBIM HACOCOM.
odopmienue. Pacuer
BBINTAPHOTO ammapara.
Pazpen V MaccooOMeHHBIE PO ECChI
Tema 5.1 MaccooOmeH. JIBrKyias OO0mue cBeneHns 0 MacCOOOMEHHBIX Tporieccax (abcopOouus,
CHJIa MaccomnepeHoca. 3aKOHBI | pekTuduKams, agcopouuns u cymka). CriocoObl BRIpaKEHUS
MOJICKYJIIPHOU U cocrtaBa (¢a3. PaBHoBecne Mexay (hazamu. MarepuanbHBIH
KOHBEKTHBHOW AU Dy3HH. OanaHc IpoLECCOB MacCOOOMEHa.
MacconpoBOJHOCTb.
'YpaBHEHHE TpoIiecca.

Tema 5.2 Maccomepenada. Cxema Ypasaenne maccnonepenayn. KonsektusHas nuddysusi.

npolecca U ypaBHEHHE

ITomobue nporieccoB Macconepeaaun. CpeaHss IBHKYIIas
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poriecca. Koaddumment
Maccoreperadn
Teruonepesadd 1 QaxkTopsl,
BIIMSIOIINE Ha €0 3HAYCHUE.

CHJIa M METOBI pacuera IIpoIecCOB Maccolepeaayu.
OmnpeneneHne Ynciia eAUHAL] TIepeHoca.

Tema 5.3 [leperonka. Crioco0bl [Ipocras neperonka (c neduermanueit u 6e3 geduermarum).
IICPCTOHKU. III/ICTI/IHHSHII/DI, CHCHI/IaJH)HBIC BUAbI IEPCTOHKN (HCpeFOHKa C BOJSHBIM
cXeMa yCTaHOBOK. apoM, SKCTPAKTUBHASI U a3€0TPOIHAS, MOJIEKYJIsIpHAsT).

Tema 5.4 Pektudukanus. Ypasuenue OCHOBHBIE CBOMCTBA CMECEH KUIKOCTEH U UX MapOB.

Payns. MarepuanbHbiid WneanbHble cMecu. Jluarpamma p-x 1751 UACATbHOM CMECH.
OanaHc nporecca. CMmecH XKHUIKOCTEeH, HepaCTBOPUMBIX APYT B ApYTe.
[Moctpoenue paboueii auHMKN. | MuHMMansHOe 1 pabouee GIerMoBOe YUCIIO.

Tema 5.5 Pacuer rabapuTHbIX CxeMbl peKTU(HUKAIIMOHHBIX YCTAHOBOK (TIEPHOANYIECKOTO U
pa3MepoB KOJIOHHHBI. HenpepsIBHOTO AekcTBus). HenpepbiBHas pekTuduKanys.
AmnmapatypHoe oopmiieHre | YCTpOHCTBO peKTU(PHUKALMOHHBIX allIapaToB.
nporecca peKTH()UKAIUHL.

Tema 5.6 AOcopOuus. YpaBHEeHUE OO01mue cBeeHus o npoiiecce abcopoiuu. dusndeckue
I'enpu. PaBHOBeCHas 1 OCHOBHI TTpoliecca abcopouum.
pabouast JMHUH TIPoIecca.

Tema 5.7 Omnpenenenue rabapuTHBIX CxeMbl a0COpOLIMOHHBIX YCTAaHOBOK (C PEIUPKYIIALIUEH
pa3zMepoB abcopOepa. MIOTJIOTUTETIS, C TIOCIIEOBATENLHBIM COSTUHEHUEM).
AnmaparypHoe odopmiienne | OmpeaeneHre OCHOBHBIX pa3MepOB HACAI0OYHBIX abcopOepoB.
nporecca.

Tema 5.8 Cy1ika MaTepraioB. KonBekTuBHas 1 KOHTaKkTHas cymika. KpuBele paBHOBECHON
BnasxHOCTH MaTepHaoB. BIaXHOCTH. CTaTuKa CymKku. AGCONIOTHAS U OTHOCUTENIbHAS
'YpaBHEHUE MAaTEPUATIEHOTO BJIAXKHOCTb. Brarocoaepxanue.

OasaHca mporiecca.
JIBmkymas cuwia. Ctatuka u
MHAMHKA [Tpoliecca CYIIKH.

Tema 5.9 CkopocTh mporiecca 1 Kuneruka cymiku. Ilepnoa nocToSIHHON CKOPOCTH, IEPUOL
(akTOpbI, BIHUAIOLINE HA €€ Hajaouei CKOpoCTH.
3HayeHue. KpuBble CylIku u
CKOPOCTH CYIIKH.

Tema 5.10 | CymunbHbIE BApUAHTEHI. KonBektuBHBIE cymmnku (OapabaHHBIE , IEHTOYHBIE,
I'paduuecknii MeTon pacueTa | meTneBble). PacbuinTenbHbIe CYIIMIKH, CYIIMIKH C KUTISIIAM
TEOPETUYECKOTO U cnoeM. KOHTaKkTHBIE CYIMIMIKY (BaKyyM-CyIIHIIbHBIE MIKA]BHI,
NEHCTBUTEIHHOTO MPOIIECCOB | BaIBIIOBBIE CYIIWIKH U T.1.). Pacyer OapabaHHBIX,

CYIIKH. ATIapaTypHOe PacIbLIMTENbHBIX CyIMIOK. CleIMalIbHbIC CIIOCOOBI CYIIKH
odopmiieHHe mporecca (pamnanmonnas, TBY).
CYIIKH.

Tema 5.11 | Ancop6mus. Teopun OcHoBHEIE TTONOKEHUs. PaBHOBecne Mexay dazamu.
mpoliecca aacopoiuu. MartepuanbHblii OanaHc nporecca aacopOoruu. Turmbl
H3zoTepma copOruu. azcopOepoB (C HEMOIBUKHBIM 3€PHUCTBIM aJICOPOCHTOM, C
ArnmaparypHoe oOpMIIEHHE | IBMKYIIMMCS 3€pPHUCTHIM aCOPOSHTOM, C KUIISIIIAM CIIOEM).
mpoiecca. Pacuer ancopOepos.

Tema 5.12 | Pexyneparus. Cxema u Bune! pexynepaTtopoB (TIacCTHHYATHIN, POTOPHBIN).
MPUHIHIT PaOOTHI
PEeKyIepaloHHON
YCTAHOBKH.

3.4. OpraHu3anusi CaMoCTOSATENbHONU paboThl 00ydaroIIXCs

CamocrosTenbHas pa60Ta CTYACHTA — o0s13aTelIbHasg 4acTh O6paSOBaTeJ'II>HOFO mpounecca,

HalTpaBJICHHAA Ha
CaMOO6paSOBaHHHL Ha

pa3BuTHE

npodeCCHOHATBLHON Kapbephl.

T'OTOBHOCTH K
IIPOCKTUPOBAHUC

npodeccnoHaIbHOMY U
JaTbHEHIIEro  00pa3oBaTeIbHOTO

JTUYHOCTHOMY
Mapuipyrta u
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CamocrodrenbHas paboTa 00ydaroUIMXcs O TUCHMITIIMHE OpraHU30BaHa KaKk COBOKYITHOCTh
AyJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00ECreurBalOUIMX YCIEHNIHOE OCBOCHHE
JMCIUTIIHHBL

AynuTopHas caMOCTOsATeNbHAas paboTa 00y4aromuxcs MO AMCUUIUIMHE BBITOIHACTCS Ha
y4eOHBIX 3aHATUSX 10 PYKOBOJCTBOM TIPEMOAABATeNss W IO €ro 3aJaHHio. AyIUTOpHAs
CaMOCTOsTENIbHAS paboTa 00YJarOIUXCs BXOIUT B 00N 00beM BPEMEHH, OTBEJCHHOTO Y4€OHBIM
IUIAHOM Ha ayTUTOPHYIO PabOTy, U PErIaMeHTHUPYETCs pacliuCaHueM y4eOHbIX 3aHATHH.

BreayautopHast camocTosiTennbHas paboTa 00ydaronuxcs — IiaHupyeMasi yaeOHas, HayqdHo-
UCCIIeIOBATEIbCKAsl, IMpAaKTHYecKass pabdoTa OOy4arolIMXCs, BBINOJHAEMas BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0 W TIPU METOAMYECKOM pPYKOBOJCTBE TWIperojaBaTens, HO 0e3 ero
HETIOCPEICTBEHHOT'0 y4acTusl, paCiCaHNEeM YUeOHbIX 3aHATUI HE PETJIAMEHTHPYETCH.

BueaynuropHas camocTosiTenbHas paboTa 00yJaronuxcsi BKJIOYaeT B ce0si:

- MOJITOTOBKY K JIEKIIUSM, Ta00pAaTOPHBIM 3aHITHSAM, 3a4ETY;

- M3y4deHue yueOHbIX OcoOMit;

- M3ydeHHE Pa3/IeloB/TeM, HEBBIHOCHMBIX Ha JICKIIMH CAaMOCTOSATEIBHO;

- MOJI'OTOBKA K BBHIIMOJIHEHUIO JTAOOPAaTOPHBIX PabOT M OTYETOB IO HUM;

- U3y4CHHE TEOPETHUYECKOr0 M MNPAKTHYECKOTO MaTepHaia MO PEeKOMEHIOBAHHBIM
UCTOYHUKAM;

— MOJATOTOBKA K KOHTPOJIBHOU padore,

- BBITIOJIHEHNE KYpPCOBON pabOTHI;

- MOJIrOTOBKA K IPOMEKYTOUHOM aTTECTAI[H B TEUCHHE CEMECTPA;

- CO3JIaHHE TIPE3CHTAINH M0 U3y4aeMbIM TEMaM.

CamocrosarenbHass pabora 0O0ydalOmMXCS C y4acTHEM TpenojaBareiss B (opme HHOMH
KOHTAKTHOW paboOThl MpelycMaTpuBaeT TPYIIOBY0 H (WIM) WHAMBHIYyalbHYI paboTy C
00yJaromuMUCs U BKIIIOYAET B ceOsl:

- MPOBE/ICHNE KOHCYIBTALUHI TEepe]] 32a4€TOM M0 HE0OXO0AUMOCTH;

- KOHCYJIbTAIlMM [0 OpPTaHM3alUU  CAMOCTOSTEIBHOTO M3YyYCHHS  OTICIBHBIX
paszienoB/TeM, 6a30BbIX MOHATUN YIEOHBIX TUCIUIUIMH MPO(QUILHOTO/POACTBEHHOIO OaKaiaBpuara,
kotopsie hopmupoBaim OIIK u 1K, B ensx obecrnieyeHns MpeeMCTBEHHOCTH 00Pa30BaHMUSL.

[lepeveHp pasnenoB/TeM/, MOJHOCTHIO WIIM YAaCTHYHO OTHECCHHBIX HA CaMOCTOSTEIbHOE
W3y4YEHHE C TTOCICAYIOUIMM KOHTPOJIEM:

Buasbl u popmbl .
HaunmeHoBaHue pa3aea KOHTPOJbHBIX é
/TeMbl IUCHUIJINHBI, MepONpPUSITUH §
Ne BbIHOCHMBbBIE HA 3agaHus 1Jisl CAMOCTOATEIbLHOH PadoThI (YYMTBIBAIOTCS 5
CaMOCTOSITEIbHOE npu npoBeieHun | g
n3ydeHme TeKyIero 2
KOHTPOJIS) S
5 cemecmp
Pa3zpen I OcHoBbBI rUAPOrazoAuHAMMKU. 'MapocTaTuka ¥ rUAPOIMHAMUKA.
Tema 1.1 Caoiicta xunkocteii 1 | CocTaBUTh TpaduKH, TUarpaMMBbl YCTHOE 2
ra3oB. MeTobl cobeceoBaHUE
ONPECIICHUS U pacyeTa. 0 pe3yJbTaTaM
Tabmuis!, BBIIIOJIHEHHOM
HOMOTpammebl. CBoiicTBa paboTsI
CMeceH.
Tema 1.2 I'uppocrarnueckoe KoHcneKkT nepBOMCTOYHUKA, YCTHOE 2
JIABJICHUE Pa3MEPHOCTh, | TOATOTOBUTH MH(POPMAIIMOHHOE cobecegoBaHme
MpuOOPHI T 3aMepa cooO1eHme o pe3yabTaTaM
naBieHuii. OCHOBHOE BBIIOJIHCHHOM
ypaBHEHHE paboThI
THJIPOCTATUKH.
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IIpakTHueckoe
MIPUMEHEHUE YPaBHEHUS
THAPOCTATUKU.

Tema 1.3 OCHOBHbI€ MTOHATHA: KoncnekT nepBoncTouHuka, YCTHOE
CKOPOCTb JBIKEHHS, MOJATrOTOBUTH UH(POPMAILIIOHHOE cobecenoBaHue
pacxo KHUAKOCTH cooOrieHune o pe3yJbTaTaM
(raza). YpaBHeHUE BBITIOJIHCHHOM
HEPa3pbIBHOCTH MOTOKA. paloThI
PexxuMBbI IBHKEHUS.

YpaBHeHue bepryiu
IUT UAEATbHON
KHJIKOCTH.

Tema 1.5 | IloTrepsiHHBII Hamop. KoHcnekT nepBoMCTOYHUKA, YCTHOE
[TpubGops! nis 3amepa BBITIOJTHEHUE UHIMBUYaIbHOTO cobecenoBaHue
CKOPOCTEH, pacxo0B JOMAILIHETO 3aJaHus 0 pe3yNbTaTaM
KUIKOCTH, (Ta3a). BEITIOJTHEHHOM
Pacuer TpyOonporosa. paboThI,

KOHTPOJIb
BBITIOJTHEHHBIX
paboT B
TeKyLIel
aTTeCTaluu

Tema 1.6 I'uppomainHel. [loaroroButh HHGOPMAITIOHHOE YCTHOE
Knaccudukarus COOOIIIEHUE; COCTABUTH CXEMBI, cobeceoBaHue
HacOCOB, WTIOCTPALUY (PUCYHKOB). 0 pe3yJabTaTaM
KOMIIPECCOPOB. BBIIIOJIHEHHOM
[TapameTpsl pabOTHI paboTsI
ruapoManivd. Cxemsl U
OPUHIUI ACUCTBUS
T'MIPOMALIHH.

Paznean II | PazgesieHne HEOHOPOAHBIX CHCTEM

Tema 2.1 Pazpeneuue [loaroroButh HHGOPMAITHOHHOE YCTHOE
HEOJTHOPOJIHBIX CMeced. | cOOOIIeHNE; COCTABUTH CXEMBI. cobecenoBaHue
Knaccudpukanus Pewenue 3anay. 110 pe3yibTaTam
CMECEH. BBITIOJTHEHHOH

paboThI

Tema 2.2 Crioco0bl pasieneHus [MoaroroBUTh HHGOPMAITMOHHOE YCTHOE
HEOJHOPOIHBIX CMeCEH. | coOoOILIeHnE; COCTaBUTh CXEMBI, cobecenoBaHue
AnmapatypHoe WUTIOCTpanuu (PUCYHKOB). 0 pe3yJbTaTaM
odopmiieHHe mpoliecca. BBITIOJTHCHHOM

paboTsI

Pazpen III | I'mapoauHaMuKa 3epHUCTOIO CJI051 MATEPHAJIA

Tema 3.2 B3anmogeiictBue Wzydenwne rpadukoB, quarpamm. YCTHOE
MOTOKA ra3a (3KUAKOCTH) cobecenoBaHue
CO CJIOEM 3€PHHUCTOTO 1o pe3yjbTaTaM
Marepuana. BBIIIOJIHEHHOM
Kputnueckue ckopoctu. paboTsI
HuarpamMma
MICEBIOOKIKCHHUSL.

6 cemecTp
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Pazpen IV TennomaccooomMennble mpouecchl. BoimapuBanue.

Tema 4.5 TemmoobmeHHAs [loaroroButh HHGOPMAITHOHHOE YCTHOE 14
anmaparypa. Pacuet co00IIeHUE; COCTABUTH CXEMBI, cobecenoBaHue
TEIUI000MEHHHKA. WILTIOCTpanuy (pUCYHKOB). Pemenne o pe3ybTaTaM

3a1a4. BBITIOJTHEHHOH
paboTsl,
KOHTPOJIb
BBITIOJTHEHHBIX
paboT B
TeKyLIel
aTTecTaluu

Tema 4.6 BrinapuBanue. [loaroroButh HHGOPMAITHOHHOE YCTHOE 15
YpaBHeHue COOOIIIEHUE; COCTABUTH CXEMBI, cobeceoBaHue
MaTepHUanbHOTO Oajanca | WLTIOCTpauy (PUCYHKOB). Pemrenne o pe3yabTaTaM
poiecca. 3a;ad. BBIIIOJIHEHHOM
AmnmapatypHoe paboTsl,
odopmiienue. Pacuer KOHTPOJIb
BBINAPHOTO amIapara. BBITIOJTHEHHBIX

paboT B
TeKyLIel
aTTecTaluu

Pazgen V MaccooGMeHHBIE MTPOIECCHI

Tema 5.3 [leperonka. CriocoObl [loaroroButh HHMOPMAITHOHHOE YCTHOE
MEPETOHKH. COOOIIEHNE; COCTABUTE CXEMBI, cobecegoBaHme
Juctumnanus, cxema WIITIOCTpayy (PUCYHKOB). 0 pe3yJbTaTaM
YCTaHOBOK. BBITIOJIHEHHOM

paboThI

Tema 5.5 Pacuer rabapuTHbIX [oaroroButh MHGOPMAIIHOHHOE YCTHOE
pa3MepoB KOJIOHHHBI. cOO0OI1IEHNE; COCTABUThH CXEMBI, cobecenoBaHue
ArnmnapartypHoe WTIOCTpaluu (pUcyHKoB). Pemenne 110 pe3yibTaTam
oopmiIeHHe Ipoliecca | 3aj1ad. BBITIOJTHEHHOM
pexTuhUKaIIH. paboTsl,

KOHTPOJIb
BbIIIOJTHCHHBIX
paboT B
TeKyLIei
aTTeCTalluM

Tema 5.9 CxopocTh mporiecca u Nzyuenue rpadukoB, quarpamm., YCTHOE
(hakTOpHI, BIUIONIAE HA cobecemoBanue
ee 3HaueHue. Kpusble 0 pe3yJbTaTaM
CYILLIKH U CKOPOCTH BBITIOJIHEHHON
CYIIKH. paboTsI

Tema 5.10 | Cymunbable BapuanTtel. | [loaroroButs nHbOpMamonHoe YCTHOE
I'paduueckuii MmeTon cO00IIEHUE; COCTABUTH CXEMBI, cobecenoBaHue
pacuera WJUTIOCTPANAY (PUCYHKOB). o pe3yabTaTaM
TEOPETUYECKOTO U BBITIOJIHCHHOM
NeHCTBUTENBHOTO paboTsr
MPOIIECCOB CYIIKH.

ArnmaparypHoe
odopmiieHHEe mpolecca
CYIIKH.

Tema 5.11 | Ancop6mms. Teopun [loaroroButh HHMOPMAITHOHHOE YCTHOE

mporiecca aacopOIuu. COOOIIEHUE; COCTABUTH CXEMBI, cobeceoBaHuE
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NzoTtepma copbumm. WJUTIOCTPANAY (PUCYHKOB). o pe3yabTaTaM
ArnmnaparypHoe BBIIIOJIHEHHOM
odopmIIeHHE ITpoliecca. paboThI

3.5. IlpumeHeHHE dIEKTPOHHOTO 00YUYEHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUU

[lpu peanuzanmu TpPOTpaMMbl y4eOHOH MUCIUILTUHBI/Y4eOHOTO MOy DIIEKTPOHHOE
o0y4eHHue U TUCTaHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH HE TPUMEHSIOTCS.




4,
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KOMIIETEHIIUM, CUCTEMA U HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHHe IUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUs C YPOBHSIMU CHOPMUPOBAHHOCTU KOMITETEHIIUH (1).

PE3YJIbTATBI OBYUYEHMUA 110 JUCIUIIVIMHE, KPUTEPUU OHEHKHX YPOBHA COOPMHUPOBAHHOCTH

Ypornu Hrorosoe O“em‘i‘ e IlokazaTenn ypoBHs c()OPMHPOBAHHOCTH
copMHPOBAHHOCTH KOJIM49eCTBO NATHOANJIBLHOM cucTeMe = = =
. YHHMBEPCAIbHOM(-bIX) 00menpogeccHOHAILHOM(-bIX) npodgeccuoHaIbHOM(-bIX)
KoMIleTeHnu(-i) fayI0B 10 pe3yJbTaTam . . 0
. . KOMIeTeHnu(-i) KOMIIETEeH M KoMIeTeHnu(-i)
B 100-0anabHOK TeKyllel u
cucreme NPOMEKYTOYHOI Ol
NI-OIIK-4.1
10 pe3yJibTaTaM aTTecTalui MILOLK-4.2
TeKyllel u A- o
NPOMEKYTOYHOM WJ-OIIK-4.4
aTTecTalu
BBICOKHUH 85-100 3a4TeHO (OTJIMYHO) Oo0yyatomuiics:

— UCYEPIBIBAIONIE U JIOTUYECKH
CTPOWHO M3MaraeT y4eOHbII
MaTepuall, yMeeT CBA3bIBaTh
TEOPHUIO C IPAKTUKOMU, CIIPaBIIAETCS
C pelIeHreM 3a/1a4
npoQeccHOHATBHOI
HaIpPaBIEHHOCTU BBICOKOT'O
YPOBHS CIIOKHOCTH, IPABUIILHO
000CHOBEIBAET MPHUHSTHIC
pelieHus;

— [IOKa3bIBaeT aHATUTUYECKUE
CIOCOOHOCTH B IIOHUMAaHUH,
W3JI0)KEHUU U TIPAKTHYECKOM
HCIOJIb30BAHUN OCHOBHBIX
3aKOHOB XMMHYECKOH TEXHOJIOTUH;
— JIOIIOJIHAET TEOPETUUECKYIO
uH(pOpPMAIHIO CBECHUSIMHU
HCCJIEZIOBATENILCKOTO XapaKTepa;

— CBOOOIHO OPUCHTUPYETCS B
y4eOHOU 1 MPO(HeCCHOHATLHOM
JIUTEpaType;
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JIaeT pa3BepHYyThIC,
HCYEPITBIBAIOIIHE,
mpohecCHOHAIEHO TPaMOTHEIE
OTBEThI Ha BOIPOCHI, B TOM YHCIIE,
JOITIOJTHUTCIIbHBIC.

IOBBIIIEHHBIN

65—84

3a4TEHO (XOPOIIIO)

OOyuatomuics:

— JIOCTaTOYHO MOJPOOHO,
IPaMOTHO U TIO CYIIECTBY H3JIaraet
W3Y4YEHHBIA MaTepHall, MPUBOIUT U
PacKpbIBa€T OCHOBHBIC TIOHSITHSI
XUMHYECKON TEXHOIOTHH;

—  aHAIM3UPYET U3yYEHHBIH
MaTtepHall ¢ He3HAYUTEIbHBIMHU
npobenamu;

— JIOIyCKaeT eIMHUYHBIC
HerpyObIe OIMNOKH;

— JI0CTaTOYHO XOpOILIO
OpHUEHTHPYETCS B YUeOHOH U
npohecCHOHANILHON JIUTEPATYPE;
— TPaBHILHO TPUMEHSET
TEOPETUUYECKUE TIOJIOKEHUS ITPU
pEIICHUH MPAKTHYECKUX 33124
JIBYKCHMS JKUJKOCTEH U ra3os,
BlIaZiceT HEOOXOAUMBIMU IS
3TOTO HaBBIKAMH U IPUEMaMHU;
OTBET OTPaXKaeT 3HAHUE
TEOPETUUYECKOTO U MPAKTHYECKOTO
Marepuaia, He I0ImycKas
CYIIIECTBEHHBIX HETOYHOCTECH.

0a30BbIH

41 — 64

3a4TEHO
(YIOBIECTBOPUTEILHO)

OOyuatomuics:

— JIeMOHCTpHUpYET
TEOPETHUECKUE 3HAHUS OCHOBHOTO
y4eOHOTr0 MaTepuaa JTUCIUITIIHBI
B 00BeMe, HEOOXOAUMOM JIJISt
nanpHewmero ocsoenus OITOIT;

— € HETOYHOCTSIMH W3JIaraer
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MIPUHSTHIC B XUMHKO-
TEXHOJIOTUYECKHX TpoIieccax
(OpMyITHUPOBKH;

— JIeMOHCTpHUpYET
(parMeHTapHbIC 3HAHUS OCHOBHON
y4eOHOH JINTEPaTyPhl 1O
XUMHYECKOM TEXHOJIOTUU U
anmnapaTypHoMy o(popMIICHHIO;

— OTBET OTpa)kaeT 3HAHHS Ha
0a30BOM YpOBHE TEOPETHUECKOTO
Y TIPAaKTUYECKOTO MaTepuana B
00BeEME, HEOOXOMMOM IS
JANbHEHIIIeH y4eObl 1
npezacrosmeil paboTel Mo
npoduiro 00yJeHHUS.

HU3KUH 0—-40 HE 3a4TEHO
(HEeyTOBIIETBOPUTEINILHO)

OO0y4aromuiics:

JEMOHCTpUPYET (hparMeHTapHbIE 3HAHUA TEOPETUYECKOTO M MPAKTHUECKOr0 MaTepraia o OCHOBHBIM
npoleccaM XUMHUECKON TEXHOJIOTHH, TOMYCKAeT IpyObie OMUOKH MPH €ro U3JI0KSHUH Ha 3aHATHIX U
B X0JIe TPOMEKXYTOYHOH aTTeCTaIlUH;

UCTIBITHIBACT CEPHE3HBIE 3aTPYTHEHHS B TPUMEHEHUH TEOPETUUYECKIX TIOJI0KESHUH IIPU pElICHUU
MPAKTUYECKUX 3a/1a4 CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJieeT HEOOXOMMBIMU JJIsl 3TOTO
HaBBIKAMU U IIPUEMAMU;

HE CITOCOOEH UCITIO0IB30BaTh OCHOBHEIC MTOJIOKEHUS TEXHOJIIOTUU TIPHU PEIIEHUH YaCTHBIX BOIIPOCOB
WH)KCHEPHOH MPaKTHKH;

HE BIIaJICET OCHOBHBIMH IMOJIOKEHISIMH YYEHUS O paBHOBECHHU U JIBM)KCHUH JKUKOCTEH U Ta30B;
BBIMOJTHSCT 3a/IaHUS TOJBKO M0 00pas3ily ¥ Mo PyKOBOJCTBOM IpEIoiaBaTers;

OTBET OTPaXKaeT OTCYTCTBUE 3HAHUI HA 0A30BOM YPOBHE TEOPETHYECKOTO U MPAKTHUECKOTO
MaTepuajia B 00beMe, HEOOX0AMMOM JJIs JbHEHIIEH yueObl.

5. OILIEHOYHBIE CPEJCTBA JJIsI TEKYIIEIO KOHTPO.JISI YCIEBAEMOCTHA U TPOMEKYTOYHOM
ATTECTALIUH, BKJIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

[Ipu mpoBeneHNH KOHTPOJISI CaMOCTOATENBHON PabOThI 00YYArOMIMXCS, TEKYIIETO KOHTPOJIS M MPOMEXKYTOYHOH aTTecTaluu MO y4eOHOU
mucuuiuinHe «[Iporecchl M anmapaTsl XMMHYECKOH TEXHOJIOTHH» IPOBEPSETCS YPOBEHb CPOPMHUPOBAHHOCTH Yy OOYyYarolIMXCs KOMIETEHLUUH H
3aIJIAaHUPOBAHHBIX PE3Y/IbTAaTOB O0YyUEHHUS 110 TUCUUIUIMHE, YKa3aHHBIX B pa3jiele 2 HAaCTOSALIEH MporpaMMsl.
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5.1. ®DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJJaHUI:
Ne DopMBbI TEKYLLIEr0 .
IpuMepbI THNOBBIX 3aAHMIA ®opMupyeMasi KOMIIeTEHIHUs
nn KOHTPOJISt
OIIK-4
5 cemecTp Omnpenesenne NJIOTHOCTH cMeceil JKMIKOCTel IKCIepUMEeHTAIbHO 1 MeToaoM pacyera | MJ[-OIIK-4.1
1. [ImoTHOCTB, pa3MEPHOCTD. NA-OI1K-4.2

1 Bonpockl 1151 3alATEL | 2 MDAKTOPHI, BIMSIOIIME HA 3HAYEHHE [UIOTHOCTH. NA-OI1K-4.4

nabopaTopHbBIX paboT 3. OKcnepuMeHTaIbHbIE METOIbI ONIPEAECIICHUS TNIOTHOCTH AKHUIKOCTH.

110 pasficyiaM 4. AHaIUTHYECKUI METO ONPENEIECHUS IUIOTHOCTH JKUIKOCTU U UX CMECEIA.

«OcHoBbl 5. Pacuer MIOTHOCTH I'a30B.

PHAPOTa30IMHAMHUKH. Onpeesienne NoTepb HANMOPA B TPYOONpPoBoOI€e

I'mnpocrarika 1 1. Yto Ha3bIBaeTcs UACAIBHON KUIKOCTHIO.

THAPOAINHAMUKAY, 2. Yto Ha3bIBAETCS PEATBHOM KUIKOCTHIO.

«Paznenenne 3. MaccoBas CKOPOCTb, ONPEIEICHUE M PA3MEPHOCTD.

HEOTHOPOAHBIX 4. YpaBHeHHE HEPA3PBIBHOCTH MOTOKA.

CHCTEMD, 5. OOBbeMHBIH pacxo/ KHUAKOCTH, ypaBHEHHE PACXO/Ia.

«'mppoaunamuka

3CPHHCTOrO 104 H3yuenne paGoThbl CTPYIiHOI0 HAacOCa

MaTepuana»

[IpuanmnT paboTh cTpyHHOTO Hacoca.
JocTonHCTBa M HEAOCTATKH CTPYHHBX HACOCOB.
OO6nacTe IPUMEHEHHsT CTPYHHBIX HACOCOB.
YT0 TaKkoe KEKIUS U UHIKEKIIUS.
5. XapaKTepUCTUKU CTPYHHOro Hacoca: MPOU3BOAUTEIbHOCTh, BHICOTABCACHIBAHMUS,
BBICOTA HaTHETAHUs, KOI(DPHUIIMESHT MHKEKIIUY H K.II. ]I

bl e

Pasjnenenne cTOYHBIX BOJ annaparypHoe oopmiieHue npouecca (Makerbl)
1. HeogHOpOIHBIE CUCTEMBI, TUIIBI CUCTEM
2. YTo0 Takoe ocaxeHue, OTCTAUBaHHE.
3. Cxema pabOThI OTCTOMHUKA HEMPEPBIBHOTO JCHCTBHS ¢ TPEOKOBOI MEIIaIKOH, €ro
JOCTOWMHCTBA M HEJTOCTATKH.
4. Yto Takoe GpUIBTPOBAHKE U KaKOBa cxema Iporecca QUIbPOBAHHS .
5. Cxema paOOTHI PUIBTP-NIPECCOB, UX JOCTOMHCTBA U HEJIOCTATKH.

OnpenesieHue k03¢ (PUUMEHTOB Pacxo1a NPHU UCTEYEHUHU KUIKOCTH U3 HACAIKOB
1. Yrto mpuHMMaeTCs 3a OTBEPCTHE.
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OcoOeHHOCTH MPH UCTEYCHNUH KUKOCTH YePE3 OTBEPCTHE.
Teoperuueckasi CKOpOCTh HCTEUEHHS, PACUET.

KoaduimeHt ckopocTH, CKaThs CTPYH, pacxoa.

JeficTBUTENBHBIA PACX0 )KUAKOCTU IPU UCTEUYEHUH YEPE3 OTBEPCTHUE.

kv

N3yyenue ruApoAMHAMMKH 3€PHUCTOrO CJI0SI MaTepuaJjia
1. Yto Takoe KumAMwiA (TICEBIOOKIKEHHBIA 36PHUCTHIA CIOH).
2. OOBSCHUTH KPUBYIO TICEBIOOKIKEHUSI.
3. Yro Takoe CKOPOCThH NICEBIOOKMIKEHUS U CKOPOCTh YHOCA.
4. Or 4ero 3aBUCUT 3HAYEHUE CKOPOCTH IICEBIOOKIKCHHUS M YHOCA.
5. Uto Takoe mopo3HOCTH closi? B Kakux mpeaenax n3MEeHIeTCsl TOPO3HOCTh B3BEIICHHOTO
CJIOSL.

NuauBuayanbHoe
JOMallIHee 3aJaHUE 10
teme « IloTepsiHHBII
Hanop. [Ipubops! mis
3amepa CKOpOCTeEH,
PacxoIoB KUIKOCTH,
(raza). Pacuer
TpyOompoBoia»

PaccuuTare monmHBIA Hamop A7 TPyOONPOBOJAA, COCTOSAIIETO M3 YETHIPEX TOPHU3OHTAIBHBIX H
OJIHOTO BEPTHKAJIBHOT'O YUaCTKOB.

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

Hmuna Li= L= 80+2N M, Ls= L¢= 63+N M, L3=8 M.

[IpomsBogurensHOCTh TpyOOTIpoBoaa: 5100+10N kr/4. Ilo TpybompoBomy IBHKETCS KHUIKOCTH -
BOJIA.

Temmnepatypa Bozs! t=27+2N °C.

Koaddumment Bxona =0,5

Koaddumuent Beixona =1

Koaduiuent kpana =2

Koad¢umuent nosopora = 1,6

Huamerp TpyOst 38%2,5 Mm

Hanop BeIpa3uth B MeTpax Bojsl mipu t=20 °C.

OIK-4
WJI-OTIK-4.1
WJI-OTTK-4.2
WJI-OTIK-4.4
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KounTtposabHble Kounrpoabhas padora «/Innamuka» OIIK-4
padoThbI NJ-OIIK-4.1
1o pasjejiam Nel WJI-OIIK-4.2
«OCHOBBI HJI-OIIK-4.4
TUPOIUHAMUKI KoagduimeHTt TpeHus, Kak ONnpeaesieTcs U OT Yero 3aBUCHUT.

I'mnpocraruka u OnpenenuTs TUaMeTp U MOTPH 3a cueT cwi TpeHus. imHa Tpybonposoma 250 m. Pacxon
TMApOMHAMUKAY, BObI 36 M3/u. CkopocTs aBuskenus 1,1 m/c, miotHocTs Boabl 1000 Kr/m?, BA3KOCTH

«PaznencHue 1,005%10-TTa*c.

HEOJTHOPOTHBIX

CHCTEND [Toctpouts nuarpammy bepHysum o nortepsm (cxemaTtudeckn). Pasmepsr kaHaIoB B

Ne3

COOTBETCTBUHU CO CXEMOU

X

[ToTepu Hamopa 3a cueT MECTHBIX COMPOTUBICHUM. UTO OTHOCUTCS K MECTHBIM
conpoTtuBieHusM. Pacuer

Paccunrath pacxoz Bojbl B TpyOOnpoBoe qruameTpoM 38x2,5 MM, CKOPOCTh JIBHIKEHUSI
0,5 m/c. Imuna tpy6ornpoBoaa 300 M. OnpeaenuTs MOTepH HAMOPa Iifa CYET CHIT TPEHUSL.
ITnotHOCTh Boasl 1000 kr/M, BsskocTs 1,005 Ta*c*1073.

[Toctpouts nuarpammy bepHysum o nortepsm (cxemaTuuecku). Pasmepsl kaHaIOB B
COOTBETCTBHH CO CXEMOU

X X

l'unpasnuyeckoe conportusienre. CocTaBHbIE YacTH.

Paccunrats moTepsaHHBIN Hanop A7 TpyOotpoBoaa mumHO# 50 M, muameTpom SOMM.
Cxopocts asukenus 0,8 m/c. Pacxon Boast 7,2 M*/4. IlnotHocTs Boasl 1000 Kr/m?,
Ba3kocTh 1*107 [Ta*c. Ha Tpy6ompoBoIc MIMEIOTCS MECTHBIE COMPOTUBJIECHUS: BXO —35x
=0,5; 2 moBopota — 3, = 0,5;BeHTHIb — 35 = 7; BHIXOM — 3sux = 1.

[Toctpouts nuarpammy bepHysum o nortepsm (cxemaTuuecku). Pasmepsl kaHaIoOB B
COOTBETCTBHH CO CXEMOU




23

N4

Neb6

X

ITonueli ruapoanHaMuueckuid Hamop. Pacuer. @opmynnupoBKa.

PaccuntaTs mOTEpSAHHBIN HATIOP 32 CUET CHJI TPEHUA B Tpyda aumamerpom 43x2,5 M.
Jymna pyOsl 32M, ckopocTh aBrokeHus 1 m/c. Temnepatypa Bozst 60°C. [l1oTHOCTD
Bozibl 983 kr/M3, BaskocThb 0,469*1073 [a*c. [loTepu BoipasuTh B [lau p HO.
[Toctpouts nuarpammy bepHysum o nortepsm (cxemaTtudeckn). Pasmeps! kaHanoB B
COOTBETCTBHH CO CXeMOHP2>P;

P, l

P,

Ne5
YpapHeHue bepHyIuu 1S UaeaIbHOM XKUAKOCTH. ((hOPMYTUPOBKA)
[To TpyOe muameTpom 76X3 MM HCXOIUT ra3 O]l aTMOC(HEPHBIM JaBieHneM. MOXXHO T
10 ATOi TpyOe TpaHCIOPTUPOBATH TOT K€ Ta3, HO MoJ AaBieHueM 5 aT. CKopocTh rasa He
MEHSIETCSI, MACCOBBIH pacxo Toxke. [loTHOCTh Bo3myxa 1,2 Kr/m>.

[Toctpouts nuarpammy bepHysum o notepsm (cxemaTtudeckn). Pasmepsl kaHanoB B
COOTBETCTBHUHM CO CXEMOM
|

Uro Takoe nuarpamma bepnynmu?

OnpenenuTs pexuM JBHKSHUS )KUIKOCTH B MEXXTPYOHOM MIPOCTPAHCTBE arnapara Tpyoa
B TpyOe. luamerp BHyTpeHHEH TpyObl 25X2 MM, HapyHbIi 51x2,5 MM. MaccoBbIit
pacxoz xuakocta 1150 xr/m?, Bazkocts 1,2*1073 TMa*c.

[Toctpouts nuarpammy bepHysum o nortepsm (cxemaTuuecku). Pasmepsl kaHaIoOB B
COOTBETCTBHH CO CXEMOH

P=1000 kr/M? P=1126 xr/M*

u=1*10-°Ma*c u=6,05*10"3
MNa*c
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KonTpoabnas padora «Pa3nesieHne HeOTHOPOAHBIX cMeceii».

1

1. HeogHOpoHBIE CUCTEMBI, UX BHUJA.

2. Cxema nonHoro cKkpy66epa. [TpuHim padoThI.
2

1.Crioco0sI pa3aeneHusi HEOMHOPOIHBIX CHCTEM.

2. Ckpy00ep ¢ Hacamkoii. Ponp Hacaaku. CTeneHs pa3jeneHusl.
3

1. OrcrauBanue. [[BmxyIias cria mporecca.

2. [IpimeocagutensHas kamepa. CxeMbl, TPUHIUT AeHCTBUS. [|oCTOMHCTBA M HETOCTATKH.
4

1. OtcranBanue. GaKkTOPHI, BIUSIONINE HA CKOPOCTH MPOIIecca.

2. Cyxo#t nukinoH. Cxema, MPUHIAT AeUCTBUS. J|0CTOMHCTBA ¥ HEJTOCTATKH.
5

1. ®unpTpoBanue. JBmKylas cuia mporecca.

2. PykaBnsiit punbTp. CxeMa, MpUHIHI AeicTBHA. JJOCTOMHCTBA U HEOCTATKH.

6 cemecTp

Bonpocel u1st 3aMThbI H3y4yenne paboTbl peKTH(PUKALMOHHONH YCTAHOBKHU OIIK-4
J1200paTOPHLIX padoT 1. Y10 TaKOE IEPEroOHKa U MEPEUUCIIUTH CIIOCOOBI IEPETOHKH? WJI-OIIK-4.1
110 pasacity 2. Jlmarpamma paBHOBecCHUs X-y JUIS peajbHBIX cMeceH. NA-OI1K-4.2
«MaccoodmeHHbIe 3. YcrpoiictBo 1 paboTa peKTUHUKAITMOHHON KOJIOHHBI IEPUOINIECKOTO ACHCTBUS. NA-OIIK-4.4
npoueccon) 4. UYro takoe dermoBoe uncio? Pabouee n MuHNMaNsHOE (hJIETMOBBIE YHCITA.

5. IlepeyuciuTh OCHOBHBIC JOIMYINEHUS, IPUHSTHIE MPU PACCMOTPEHUU PaOOTHI
PEKTU(HUKAITUOHHON KOJIOHHBI.

H3ydenue npounecca KOHBEKTHBHOM CYIIKH MaTepHaJa. AnnapaTypHoe
oopMieHue npouecca (MaKeThl).
1. JlaTe onpeneneHue Npouecca CyuKy.

2. JlaTh KpaTKyr XapaKTepUCTUKY KOHBEKTHBHOM CYIIKH. JIOCTOMHCTBA M HEAOCTATKU
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KOHBEKTUBHOH CYILIKH.
3. AOCOIOTHAsI U OTHOCHUTEIbHAS BJIQXKHOCTh MaTepUaa.
4. Bunsl cBsI3U BJIaru ¢ MaTepUaIOM.
5. Ckopocts cymku. CKOPOCTh CYIIKH MIEPBOTO U BTOPOTO MEPHOIOB.

H3ydenue ycTpoiicTBa M NPUHIUI PadoThI adcopOepoB (MaKeThI).
1. Yro takoe abcopbumsa? DakTopsl, BIUSIONINE HA TIpoIiecc abCOpOITH.
2. Ab6cop0Oepsl n ux Kiraccudukaius. MatepruanbHbIi OanaHC U ypaBHEHHE pabodei
JIMHUH.
3. Haznauenue Hacagok. TUIBI HAacAIOK.
4. TpeOoBaHUS IPEIBSBIIEMbIE K HACAIKAM.
5. Uro Takoe 6apOoTax, pekuMbI OapOOTaKa

H3yyeHue ycTpoiicTBa M MPUHIIUAI PAGOTHI acopOepoB (MaKeThI).
1. Hatp onpenenenue mnporecca agcopounn. GakTopbl, BIUSIONINE Ha TPOIIECC
aJcopOIUH.
2. Tepeuncnuth BUABI aICOPOSHTOB U UX XaPAKTEPUCTHKH.
3. PaBHoBecwue B mporiecce aacopOiuu. M3otepma copoumm.
4. Hatb o0mIye noJg0KeHus] TEOPH aicopOLuH.
CocTaBUTb ypaBHEHHE MaTEPUAILHOTO OajaHca ajicopoepa NepHoInuecKoro AeHCTBUsL.

KounrposabHble
padoThbI
1o pasaeaam

«TemnomaccoOMeHHBIE
MIPOLIECCHI.
Brimapusanuey,
«MaccooOMeHHbIE
MIPOIIECCHI

Kourpoabhas paGora «Pexrupuxanmns»

1
1. Cuctema aneron — HO X4=80%. Uto 310?
2. [loctpoenne pabodyeit TMHAN TpoIlecca HEMPEPHIBHOW PEKTHU(UKAIIHH.
3. Hacamku juis 9ero ux ucmonb3ytoT. CBOWCTBA HACAIOK.

2
1. Yro o3nauaet X, = 83% 151 cUCTEMBI BOJIa — YKCYCHAsl KUCJIOTA.
2. I'mapaBnnyeckoe COMPOTUBRIECHUE KONMAYKOBOM KOJIOHHBI.
3. Jluarpamma paBHoBecus. 11300pa3uTh paBHOBECHBIC KPUBBIC HA OJTHOM I'pauKe JJIs CUCTEM:
alleTOH — BOJa, 3TaHOJI — Bojia. J{aBneHue B konoHHe P=const.

3
1. Yto o3navaet X1 = 12% 115t cucTeMBbl BOJa — YKCYCHast KUCIIOTA.
2. CriocoOblI onpeeeH sl YUCIia TAPEIIOK il 0apOOTaXKHBIX KOJIOHH.
3. 3axoH Payns ¢ oObscHEHHEM.

4

OITK-4

WJI-OTIK-4.1
WJI-OTTK-4.2
WJI-OITK-4.4
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—

. Uro o3navaer X1 = 8% I CHCTEMBI aLlETOH — BOAA.

2. PaBHOBeCHE B CUCTEME Map-KUAKOCTh. JluarpaMMa paBHOBECHSL.

3. JlaTh ompeneneHue nporeccy «rneperoHka». YeM omimvaeTcs peKTu(UKAIHS OT AUCTHIUISIIH.
5

1. Yto o3HavaeT yr= 7% Ui CUCTEMBI alleTOH-3TaHOII.

2. [TocTpoenue paboyeii TMHUY TIpoIIecca HEMPEPbIBHON PEKTU(UKAIH.

3. @axTOopHI, BIHAAIONINE HA IPOIECC PEKTUDUKAIIHH.

Koutpoabnas padora «Cymka
1

—

. Uro Takoe mporecc Cymiku?
2. Pacuer pacxoaa yaanseMou BIary.
. Y ienpHbIE TEIIOBBIE IOTEPU Ha HarpeB MaTepuana. Pacuer.
2

. Tumel cBsi3u Biiaru ¢ MatepuainoM. Kakas Biara ynansercst B IpOLECCe CYIIKH.
2. MarepuanbHbiii 0anaHC CyIIMIEHON KaMephl.
3. Y ienbHbBIE TETJIOBHIE MOTEPU HAa HArpeB TPAHCIIOPTHBIX YCTPOHCTB. Pacuer.

3
1.Bugp! cymku o crnoco0y mo1BoJia TeIoThl. JJOCTOMHCTBA, HETOCTATKH.
2. BnaxuocTs MaTepuana. Pacuer BraxxHOCTH.
3. Y aenbHbl€ TEIUIOBBIE IOTEPU YEPE3 CTEHKU CYIIMIBHON KaMephl.

4
1. Knmaccuduranus cBszeii Binaru ¢ MatepuainoM. Kakast Biara ynansercsi B mpolecce CyIKH.
2. OCHOBHOM BapuaHT CyIIKH. PacdeTr yJeNnbHOT0 U MOJIHOTO pacxo/ia CYIIMIBHOTO areHTa
(Teoperndeckas cymika). J{narpamMmma BIaKHOTO BO3ITyXa.

5
1. KonTakTHBIH c11OCO0 CyIIKH. JIOCTOMHCTBA M HEZOCTATKH.
2. Y aensHBIE TETUTOBBIC TIOTEpH (pacdeTr). Kakum oHM MOTYT OBITS.
3. YcioBus sl TEOPETHYECKOTO U IEHCTBUTEIHHOTO CIIOC00a CYIIKH (TIPOIECC CYIIKH).

W

—

KoutpoabHasi padoTa «Axcopouus»
1
1. Ancopouus. Onpeneneuue mporecca. [IpuMeps! nporiecca.
2. OCHOBHBIE XapaKTEPUCTUKHU aICOPOEPHTOB.
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2

O6nacTp HCIIOIB30BaHUS MIpoIiecca aICOPOIHH.

2. AxTHBHOCTH ancopOeHTa. Pa3MepHOCTD, THIIBI aKTUBHOCTH.
3

Uro Takoe ajgcopbar u agcopoeHt. [IpuBecty npumepsl.

2. CmocoOsI TpoBeeHHS MPOoIecca.

—_

—_

4

dakTophl, BIUAIONIME HA TIpolece afacopouunu. Kak?

2. Komnbuesoii ancopbep. Cxema anmmapata. [lpuHnun neictBus.
5

N3o6pas3uts nzotepmy afacopOruu. Uto o3HagaeT.

2. Ilpomecc amcopOumu. JlaTh onpeneneHue npoueccy.

[

—

KonTpoabnas padora «MaccooomeH. AGcopOmms»
1
1. Monekynsipras nuddysus. YpapHeHue npouecca. OakTopsl, BIUSIONINE HA KOTMUECTBO
MEPEHOCUMOTO BEIIECTBA.
2. O06JacTh UCIONIB30BaHuUs Tporiecca abcopOimu. OnpeeneHue npoiecca abcopOIUU. MPUBECTH
npuUMep Tporiecca.
2
1. late onpeneneHrne MaccooOMeHHOMY Tiporieccy. Obiee ypaBHeHHE MacCOOOMeHa.
2. 'mapaBnuyeckoe CONMPOTUBIICHUE TAPEIKH KOJOHHBI (pacyeT).
3
1. Koapdumment nuddysnn. Pazmeprocts. Ousndeckuii cmbica kodpduimerra. OT gyero
3aBHCHUT Y€ro 3HauCHHE.
2. N3006pa3uth cxemy pacmbsiinTensHoro abcopoepa. [Ipuniun paboTs.
4
1. KonBektuBHas nuddysus. Ypasuenue mporecca. [IpuBectn nmpumep mporiecca.
2. Tumet 6apboTax)HBIX KOJMOHH. [IpuBeCTH CXeMBbI TapemoK.
5.
1. Koaddumment konBextuBHON auddy3un. PazmeprocTs. Ousudecknii cMbICH KO3 duIineHTa.
Ot vero 3aBUCUT. Y paBHEHHE MpoIiecca.
2. Tunsl KoJIMa4KoB 0apOOTaXHBIX KOJOHH. M300pa3uTh CXeMBI TapesioK.
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5.2.  Kpurepun, nikanabl OLEHUBAaHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaumeHnoBanue
OLICHOYHOI0 IIIxajbl OneHNBaHUS
cpelcTBa
pex Kputepun oneHuBanus
(KOHTPOJILHO-
100-0a1bHas aTudanabuas
OIICHOYHOI 0
CuCremMa cucremMa
MepPONnpHUATHS)
3amuTa naboparopHoii | JlaH MONHBIN, pa3BepHYTHIH OTBET HA MTOCTABIEHHBIN BOMIPOC (BOMIPOCHI), TOKa3aHa 5 bamoB 5
paboThI COBOKYIHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSIBIIIONIASACST B CBOOOTHOM
(5 m 6 cemectpsl) OIIEpUPOBAHUY MOHATUAMH, YMEHUU BBIAEINUTH IPUYNHHO-CIIEACTBEHHBIE CBA3U.

OOyuarommiics: JTeMOHCTPUPYET TITyOOKHE U MPOYHBIC 3HAHUS MaTepHalia 1Mo 3aJaHHbIM
BOIIpocaM JabopaTopHO paboThl, UCUEPIIBIBAIOLIE U ITOCIIEI0BATENBHO, TPAMOTHO U
JIOTUYECKH CTPOMHO €T0 U3Jaraer

JlaH MOJTHBIN, pa3BepHYTHIM OTBET Ha MOCTaBJIEHHBIA BOIPOC (BOMPOCHI), TOKa3aHa 3-4 GannoB 4
COBOKYITHOCTH OCO3HAHHBIX 3HaHMH 00 00BEKTE, JOKA3aTeIbHO PACKPHITHI OCHOBHBIE
MOJIOKEHUS TUCIUIUIMHBL; B OTBETE IPOCIEKUBACTCS YETKask CTPYKTYypa, JOrHdecKast
MOCJIe0BATENFHOCTD, OTPAXKAIOIIAst CYITHOCTD PACKPHIBAEMBIX IMOHSTHH, TEOPUH,
sBieHnid. OOyJaronmiicss TBEpI0 3HaeT MaTepHaJI 110 33JaHHBIM BOIIPOCaM, TPAMOTHO 1
MIOCJICTIOBATEIHHO €T0 U3JIaraeT, HO JOITyCKAeT HeCyIeCTBEHHbIC HETOYHOCTH B
OIpe/IeNICHUSX.

JlaH 1monHbIi, HO HEJOCTATOYHO MOCIIE0BATENbHBINA OTBET HA MOCTABICHHBIN BOIPOC 2 Oamna 3
(BOIIPOCHI), HO TIPH 3TOM MTOKA3aHO YMEHHE BBIICIHUTH MPHYNHHO-CIIEICTBEHHBIE CBS3H.
OTBeT JIOTHYEH U U3JIOKEH B TepMUHAX Hayku. OOydarommiics BiaaeeT 3SHaHUSIMH
TOJIFKO TI0 OCHOBHOMY MaTepHally, HO He 3HAaeT OTAEIbHBIX JeTalleil 1 0COOCHHOCTEH,
JIOITYCKAeT HETOYHOCTH M MCTIBITHIBAET 3aTPYAHEHUS C POPMYITHPOBKON OTPEAETICHHH.

JlaH HEeMOJHBIN OTBET, MPEACTABIISIFOIINN COOOH pa3po3HEHHBIE 3HAHMSI IT0 TEME BOTIPOCa 1 Gamn 2
C CyILIECTBEHHBIMH OIMOKaMU B onpeneneHusx. [IpucyTcTBy0T pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JI0kKeHus. O0yJaloUIuiicsi HE 0OCO3HAET CBS3b JAHHOTO TOHSTHS,
TEOPHH, SIBICHUS C IPYTUMH 00BEKTaMHU TUCUUIUIMHBL. OTCYTCTBYIOT BBIBOABI,
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HaumeHnoBanue
OLIEHOYHOI0 IIxajbl oueHHBaHUSA
(ngsg(c)?:;o_ Kpurepun ouneHuBaHus
100-6annbHast MaTubanabHas
OLCHOTHOTO cucremMa cucremMa
MeponpHATHS)
KOHKPETHU3alUA U 10KAa3aTCJIbHOCTD U3JIOKCHHA. Peusn HErpaMoOTHas. I[OHOJIHHTGJH)HI)IG
1 YTOYHSIOLIHE BOIIPOCHI MIPETIOAaBATENsI HE MPUBOAIT K KOPPEKLIMHU OTBETa
00y4aroIerocst He TOJIbKO Ha IIOCTAaBICHHBII BOIIPOC, HO U HA JIPyTHe BOIPOCHI
1a00paTOpHOM PabOTHI.
He monmy4ens! 0TBETHI IO BOIIPOCAaM JIAOOPAaTOPHOM pabOTHI. 0 6amnos 2
He nmpuHuMan ydacTtus B 3aIuTe J1a00paToOpHBIX PadoT. 0 6amnoB 2
KontponbHas pabora OOyuaromuiicst JeMOHCTPUPYET TPAaMOTHOE PEIIeHNE BCEX 3a]ad, HCIIOIb30BaHUE 7-8 GamnoB 5
(5 u 6 cemectpsl) MPaBUIBHBIX METOAOB M (hOpMYIT [UIsl PEIICHHS IPU HE3HAYUTENbHBIX BHIYNCINTEIbHBIX
MOTPEIIHOCTSIX (aprMETHUECKIX OMIMOKaX);
[IpoaeMOHCTPHUPOBAHO UCITIOIB30BAHHUE MTPABWILHBIX METOI0B U (JOPMYIT IIPU PEIICHUU 5-6 GaioB 4
3aJa4 NpH HAUIMYHMHU CYIIECTBEHHBIX OMHNOOK B 1-2 U3 HUX;
OOy4Jaromuiics UCIIONB3YET BEPHBIE METOBI PEIIeHNsI, HO IPaBUIILHBIE OTBETHI B 3-4 6ammoB 3
OOJBIIMHCTBE CiIyyaeB (B TOM YKCIIe W3-3a apU(PMETHUECKUX OMIMOO0K) OTCYTCTBYIOT;
OOyuaromuMcst UCTIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 0-2 GamnoB 2
OTBETHL
VIHAMBHIYyaIbHOE 3amaHue BBHIIOIHEHO NOMHOCTHI0. HeT ommnbok B pacuerax. Bo3sMoxxHO Hann4ue oqHOM 5-6 6amnoB 5
JOMAIIIHEE 3a1aHUE HETOYHOCTH HMJIM OIIMCKH, HE SIBJISIOIIMECS CIIEACTBUEM HE3HAHUS WM HETOHMMAaHUS
(M]13) (5 cemectp) y4eOHOro Matepraa. OOyuaromuiicst mokasaj NOJIHBIA 00bEM 3HAHUM, YMEHHI B
OCBOCHHH NMPOHACHHBIX TEM U IPUMEHEHNE UX Ha IPAKTHKE.
3amaHue BEHITIOTHEHO MOTHOCTHIO, HO 00OCHOBAaHWH IIAr0B PEIIeHHs HEJOCTATOYHO. 3-4 6ammoB 4
JonyieHa oHa omMOKa WK JBa-TPHU HEJOYeTa.
JonyuieHsl 6osiee 0HOM OMMOKK WK 00Jiee IBYX-TpeX HEJOUYETOB. 2 Ganna 3
3amaHne BBIMOJIHEHO HE TIOIHOCTHIO. JlOMyIIeHbl TpyOble OITMOKY B BEIYUCICHHSX. 1 Gamn 2
3aaHue He BBITIOJIHEHO. 0 6annoB
5.3. IIpomexyTouHast aTTecTauus:
®opma TunoBbie KOHTPOJIbLHbIE 32JaHUS M MHbIE MATEPHAJIBI ®opmupyemast
NMPOMEKYTOYHOI AJIsl IPOBeeHUsI MPOMEKYTOUHOM ATTECTAIIMH: KOMIIETEHIHSA
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aTTecTaluu
5 cemectp Buaer Ne 1 OIIK-4
3auer: 1. Kakum mapaMeTpom ompeensieTcss peKuM IBUKEHNS KUJAKOCTH U raza’? NJ-OI1K-4.1
B YCTHOH ¢Qopme 2. [amnenue, Tumsl gaBieHuil. Pasmeprocru. [lpuGopsr 1 3amepa JaBieHUH. NA-OIIK-4.2
o OmieTam NJI-OI1K-4 .4
Buner Ne 2
1. Hcnonb3oBaHue MCEBIOOKUHEHHOTO COCTOSIHUS 36PHUCTOTO MaTepuana B
MPOMBIIIJICHHOCTH.
2. CkopocTb, pacXxo MaccoBBI I O0OBbEMHBIN. YpaBHEHHE HEPA3PHIBHOCTH MOTOKA.
Buner Ne 3
1. TlonHbIH rUAPOIMHAMUYECKHI HAIIOP.
2. Pexumbl IBIKEHUS KUIKOCTH (Ta3a).
Buner Ne 4
1. JlaBneHue *KHIKOCTH Ha THO cocy/a (YpaBHEHHE C OOBSICHEHUEM).
2. Ha xakue sBIeHUs OKa3bIBaeT BIMSIHHUE XapaKTep ABMXKEHUS )KUIKOCTH?
Buner Ne 5
1. JlaBneHue *KHIKOCTH Ha THO cocy/a (YpaBHEHHE C OOBSICHEHUEM).
2. Crpytiasie HacoChl, uX TUNHL. [lokazarenu paboTel CTPYHHOTO Hacoca.
6 cemecTp Bujer Ne 1 OIIK-4
3adeT ¢ OIEHKOM: 1. OO0mas xapakTepuCTHKa MPoIecca aIcopOIny. NI-OIIK-4.1
B YCTHOHW ¢Qopme 2. YpaBHEHHE MaTepHAILHOTO DalaHca agcopoepa MepruoaNIECKOTO TEHCTBHSL. NA-OIIK-4.2
mo OueTam Buier Ne 2 N-OIIK-4.4
1. CopOentbl. OCHOBHBIE UX XapaKTEPUCTUKH.
2. Teopumn mportrecca agcopounu.
Buner Ne 3
1. Yro ucrionp3yeTcs B Ka4eCTBE aJcOpOCHTOB.
2. Cxema ropusoHTaIBHOTO aacopOepa. Cxema anmapara, MPUHIUI ASUCTBUS IO ABYX(pa3HOMY METOY.

Buaer Ne 4
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—

—

CKopocTh mporiecca CyIIKH, KpUBbIE CKOPOCTH.
Pacuer pekTuduKaMOHHON KOJIOHHBI.

Buner Ne 5
JuarpaMMa paBHOBECHS B CUCTEME HAP-KUAKOCTb
3aKOHBI IPOCTHIX TEIIOOOMEHHBIX IPOIECCOB.

5.4. Kpurepuwu, mKaabl OllEHUBAHUS POMEKYTOUHOM aTTecTalluy y4eOHOM TUCIUTUTHHBI/ MOTYJIS:

dopMa IPOMEKYTOIHOI

IIkaJabl oneHUBaHUSA

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HaHUE y4eOHOro MaTepuaia, Ho JOIyCKaeT
HECYIIECTBeHHbIE (PaKTHUECKHE OMIMOKH, KOTOPBIE CIIOCOOCH NCTIPaBUTh
CaMOCTOSITENBHO, OJ1aroapsi HaBOAAIIEMY BOIIPOCY;

—  HEJO0CTaTOYHO PacKphbITa MpobieMa 1o OJJHOMY U3 BOIPOCOB OuieTa;
—  HEJOCTaTOYHO JIOTHYHO MOCTPOCHO M3JIOKEHUE BOTIPOCA;

B oTBeTe packpbiTO, B OCHOBHOM, COJIepKaHUe OMIIeTa, HMEIOTCS

arrecTanun
HaumeHoBaHNe OLICHOYHOTO DI P U 100-6 saTué
AJIVIbHasA ATHOAJJIbHAA
cpeacTBa cHcTeMa cucTemMa
3auer (5 cemecTp), OOyuaromuiics: 24-30 6amioB 5
3a4eT ¢ OLICHKOM (6 ceMecTp): —  JIEMOHCTPHUPYET 3HaHUS OTJIMYAIOIINECs ITyOuHOH 1
B YCTHOH popme mo GueTam. COJEPKaTeNbHOCTHIO, AAET MOJHBIN HCUEPIBIBAIOIINI OTBET, KaK Ha
Pacnipenenenue 6asios no Bonpocam OCHOBHBIE BOIIPOCHI OMIeTa, TaK U Ha JAONOJHUTEIIbHBIE;
Ouniera: - CBOOOJIHO BJIaJICET HAYYHBIMU IMOHATHSIMH, BSJCT JUAJIOT M BCTYIAET B
1-i1 BOIIPOC: 0-15 63IIJ'IOB JIUCKYCCHIO;
2-i Borpoc: 0 — 15 Ganos —  cmoco0OeH K MHTETpaliy 3HAHWI 10 OTIPE/IeTICHHOM TeMe,
CTPYKTYPHPOBAHHIO OTBETA, K aHAIM3Y MOJIOKEHUH CYIIECTBYIOIINX
TEOpHH, HaIlpaBJICHUH! 11O BOIIPOCY OMIIeTa;
—  JIOTMYHO ¥ JOKA3aTEJIbHO PACKPBIBAET NPOOIEMy, IPEATIOKEHHYIO B
ounere;
OTBeT HEe COMEPKUT (PAKTHUECKUX OIINOOK U XapaKTepru3yeTcsl TIIyOHHOM,
MIOJIHOTOM, YBEPEHHOCTBIO CYKJCHHUM, WIITIOCTPUPYETCS IPUMEpPaMH, B TOM
4rciie U3 COOCTBEHHOM MPAKTUKH.
OOyuaromuics: 12 — 23 Gamor 4
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@DopMa NPOMEKYTOUHOM
aTTecTaluu

HanmMmeHoBaHHE OLIEHOYHOI'O
cpeacTBa

Kpurepuu oueHuBanus

IMIxanabl oleHUBAHUA

100-0anabHast
cucTeMa

IIaTnéannnHasn
cucTeMa

HETOYHOCTHU IIPU OTBETEC HA JOIIOJTHUTEIBHBIC BOIIPOCHI.

OO0yuaromuiics:

—  IOKa3bIBaeT 3HaHMs (PparMEHTApHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO M MaJlOW COAEPIKATETBHOCTBIO, IOMTyCKAET
(hakTHeckue rpyoOble OMMOKY;

—  He MoKeT 000CHOBATh 3aKOHOMEPHOCTH M MIPUHIIMITBL, OOBSICHUTH
(akThl, HapyILIEHAa JOTMKa H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTb
MPECTaBIIEMOr0 MaTepraa, MPeICTaBICHUS O MEKIPEIMETHBIX CBSI3SIX
crna0ble.

Copneprkanne Ousera packphiTo ci1abo, IMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JAOTIOJHUTEIbHBIC BOPOCHI OMUJIETa, OTBET HOCHUT
PEIPOYKTUBHBII XapakTep.

6 — 11 Gamros

OOyuarouiics, 0OHapy KUBACT CYIIECCTBCHHBIE MPOOEIIBI B 3HAHUSAX
OCHOBHOT'0 y4eOHOT0 MaTepuaa, JOMyCKaeT MPHHIIMITHATbHbIEC OITHOKN
MIPY OTBETE Ha BOTPOCHL.

Ha 60s1bI11yt0 9acTh TOMOJHUTEIBHBIX BOIIPOCOB IO COAEPKAHUIO OHIeTa
3aTPYAHSACTCS IaTh OTBET MJIM HE JaeT BEPHBIX OTBETOB.

0 — 5 baiut0B

5.5. TlpumepHBIe TEMBI KYpCOBOI pabOTHI:

1. Onpenenutsd pa3mMepsl PeKTU(GUKALMOHHON KOJIOHHBI [Tl Pa3/IeleHUsl CMECH 3aJ]aHHOT'O COCTaBa.
2. PaccunTarh NOBEPXHOCTh HAarpeBa IPerollell KaMephbl BBITAPHOTO arnapara 2-X KOpIyCcHON YCTaHOBKH.
3. Paccuurtarh pacxo TEIUIOTH U CyLIMJIBHOTO areHTa JJIsl CyLIKH.

5.6. Kpurepuu, 1mkanbl OEHUBAaHUS KypCOBOW pabOThI:

dopMa NPOMeKYTOIHOI

IMIxanabl oeHUBAHUA

KypCOBO# paboThI —

cobpaH, 0000IIIeH M MPOaHATH3UPOBAH JOCTATOYHBIH 00BEM JINTEPATyPHBIX

Kpurepun oneHnBaHUuA
arTrecTalnun p p 1 100-6anabpHan IIarnboanabHan
CUCTEMa CUCTEMa
3alura — paboTa BBIMOJHEHA CAMOCTOSATENBHO; 14-18 Gamnnos 5
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dopMa NPOMeKYTOTHOI
aTTecTalMu

Kpurepun onennBanus

IMIxanabl oeHUBAHUA

100-6anabpHan
cucTeMa

IIaTnéannnHas
cucTEMA

HCTOYHUKOB;
— TIpW HaNMCaHWH U 3allUTe PabOThI MPOJEMOHCTPUPOBAHBI: BEICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTHU MPOPECCUOHATLHBIX KOMITETCHIIUN, TEOPETUICCKUE 3HAHUS U
HaJIMYHe IPAKTHYECKUX HABBIKOB;

— pabota mpaBHIBFHO OOPMIIEHA H CBOEBPEMEHHO TIPEICTaBIIeHa Ha Kadepy,
HOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSM, TIPEIBSBISIEMBIM K COICPKAHUIO U
0(OPMIICHUIO KYPCOBBIX paboT;

— Ha 3alIUTe OCBEUICHBI BCE BOMPOCHI HCCIICAOBAHMUS, OTBETHI HA BOIPOCHI
HpO(bCCCI/IOHaJ]I)HBIe, T'paMOTHBIC, UCUCPIIBIBAIOIINE, PE3YJIBTATHI HCCIICOBAHUA
HOJKPEIUICHBI CTATUCTUYECKUMH KPHTEPHSIMHU.

— TemMa paboThl pacKphITa, OJTHAKO, €CTh HETOYHOCTH TIPH pacuerax;

— coOpan, 0000IIIeH 1 TPOaHATN3UPOBAaH HEOOXOIUMBIH 00BeM MpodeccnoHaTbHON
JUTEPaTypbl, HO HE 110 BCEM acTeKTaM HCCIIeyeMOI TEMBI ClIeJIaHbl BBIBOIBI;

— IIpY HalMCaHWH U 3aIIUTe PadOTHI IPOIEMOHCTPHPOBAH: CPEIHUI YPOBEHb
c(hOpMUPOBAHHOCTHU MPOPECCUOHATBLHBIX KOMITCTSHIIMN, HATMYUE TEOPSTUYCCKUX
3HaHUH U AOCTAaTOYHLBIX IMPAKTUYCCKUX HABBIKOB;

— paboTa CBOEBPEMEHHO MpeJICTaBIeHa Ha Kadeapy, eCTh OT/Ie/IbHbIE HEOCTATKU B
ee ohopMIIeHHH;

— B IIpolecce 3alMThI padoThI OBUIN JTaHBI HETIOJIHBIE OTBETHI Ha BOIPOCH.

9-13 Gayu1oB

— Tema paboTHI pacKphITa YACTHYHO, IPUCYTCTBYIOT OoJiee 3 OommOOK B pacuerax;
— B paboTe HeIOCTATOYHO MOJTHO OBLIa MCTIOIB30BaHa MpodecCuoHaTbHAS
JIMTeparypa, BEIBOABI U MMPAKTHYCCKHUEC PCKOMCHAAIIMN HE OTPAXKaJIU B I[OCTaTO‘-IHOﬁ
CTETICHH CoJiepKaHue PaboThI;

—  IIpU HaNKCaHWU | 3alIUTEe paboThl MPOJAEMOHCTPUPOBAH YAOBICTBOPUTEIBHBIN
YPOBEHb CHOPMHUPOBAHHOCTH MPO(PECCHOHATHHBIX KOMITETEHIINH, TTOBEPXHOCTHBIN
YPOBE€Hb TCOPETUUCCKUX 3HAHUU U MPAKTHYCCKNX HABBIKOB,

— paboTa CBOEBPEMEHHO MpeCTaBlIeHa Ha Kadeapy, 0THAKO He B TIOJTHOM 00bheMe
M0 COZEPIKaHUIO U O(OPMIICHHIO COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHMUSM;

— B IIPOLIECCE 3aIUTHI HEJOCTATOUHO ITOJIHO U3JI0KEHBI OCHOBHBIE ITOJI0KEHHS
pabOThI, OTBETHI HA BOIPOCHI IAHBI HETIOJIHBIE.

4-8 6auioB

— TpU HAITMCAHUU M 3alIUTe PabOThI MPOIEMOHCTPUPOBAH HEYIOBIECTBOPUTEIBLHBIN

0-3 6aytoB
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®opMa NpoMeKYTOYHOM IKaub1 OeHUBAHUS

Kpurepuu onennBanus 100-6an1bHas MsaTudaibuasn

CHCTEMA CHCTEMA

aTTeCTAlluu

YPOBEHb CHOPMUPOBAHHOCTHU MPODHECCHOHATBHBIX KOMIIETCHIINIA;

— paboTa HECBOEBpPEMEHHO MpeJICTaBlIeHa Ha Kadeapy, HE B MOJTHOM 00beMe T10
coJiepKaHUIO U 0(hOPMIIEHUIO COOTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHHSIM;

— Ha 3alIMTC ITOKa3aHbl IOBEPXHOCTHLIC 3HAHUSA 110 HCCHCHyeMOﬁ TEME, OTCYTCTBUC
npecTaBiIeHui 00 aKTya bHBIX MpobiieMax 1mo TeMe paboThl, JaHbl HEBEPHBIC OTBETHI
Ha BOIPOCHL
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5.7. CucreMa OLlEHUBAHUS PE3YIbTATOB TEKYLIETO0 KOHTPOJIS U IPOMEKYTOUHOM

aTTECTaIUH.

OneHka no JUCHUILIMHE BBICTABISETCS 00yJarouieMycs ¢ y4ETOM pe3yJbTaTOB TEKYIIEeH U

HpOMe)KYTOqHOﬁ aTTeCTaluu.

dopMa KOHTPOJISI 100-6an11bHas cucTeMa IaTuéanabHas cuctemMa
Tekymuii KOHTPOJIb 5 ceMecTp:
- 3aIKTa TA0OPATOPHBIX padoT (Temsr 1.1, 0 - 5 6ammoB 2-5
1.2)
- 3aIUTa JJabopaTopHoit paboThl (TeMa 1.3) 0 - 5 6amnor 2-5
- 3aIMTa 1abopaTopHOi paboTsl (Tema 1.4) 0 - 5 6ammoB 2-5
- 3aIUTa JJabopaTopHOoi paboThl (TeMa 1.5) 0 - 5 6amnor 2-5
- 3amuTa 1abopaTopHoii paboTh (Tema 1.6) 0 - 5 6ayoB 2-5
- 3aIMTa 1abopaTopHOi paboTsl (Tema 2.1) 0 - 5 6ammoB 2-5
- 3aIUTa JJA0pPaTopHOU paboThI (TeMa 2.2) 0 - 5 6amnor 2-5
- 3a1uTa 1abopaTopHOii paboTh (Tema 3.1) 0 - 5 6ayoB 2-5
- KOHTpoJbHas padora (pasgen I) 0 - 8 6amtoB 2-5
- KOHTpobHas padora (pazgen I) 0 - 8 6amtoB 2-5
- KOHTpOJIbHast padoTa (pazmen II) 0 - 8 bamior 2-5
- UIHIUBUAYaJIbHOE JOMAIITHEe 3ajaHue 0 - 6 6aytoB 2-5
(Tema 1.5)
IIpomexxyTouHas aTTecTanus 0 - 30 6amoB 3a4TE€HO
3a4er HE 3a4TECHO
Hroro 3a 5 cemectp (IIponeccs! u annapar 0 - 100 6amnoB
XUMUYECKON TEXHOJIOTHH )
- 3aIMTa JJA00PaTOpHOU paboThl (TeMa 5.1) 0 - 5 6amioB 2-5
- 3aIMTa JJA00PaTOpHOU paboThl (TeMa 5.2) 0 - 5 6amnoB 2-5
- 3aIUTa JabopaTopHOM paboThI (TeMa 5.3) 0 - 5 6autoB 2-5
- 3aIUTa JabopaTOpHOH paboThl (TeMa 5.4) 0 - 5 6autoB 2-5
- KOHTpOJIbHasI padoTa (pazuen [V) 0 - 8 baymioB 2-5
- KOHTpOJIbHasI padota (paznen V) 0 - 8 6aymioB 2-5
- KOHTpoJIbHas padora (pazgen V) 0 - 8 6amtoB 2-5
- KOHTpoJIbHas padora (pazgen V) 0 - 8 6amtoB 2-5
- 3alTUTa KypCOBOM pabOTHI 0 - 18 GaymoB 2-5
IIpomexxyTouHas aTTecTaus 0 - 30 6ayoB OTJINYHO
3a4€T C OLICHKOM XOpOILIO
Hroro 3a 6 cemectp (IIpomneccr u ammapar 0 - 100 6amoB YZOBIIETBOPUTEIILHO
XUMHYECKOH TEXHOJIOTHH) HEYOBJIETBOPUTEIHHO

[TosrydeHHBIN COBOKYIHBIN pe3yJIbTaT KOHBEPTUPYETCS B NATUOAJUIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM € TaOIMLIEH:

NATHOANJILHAS CHCTEMA
3a4er (5 cemecTp) 3a4eT ¢ OleHKOii (6 cemecTp)

100-0a;11bHAs cCHCTEMA

85 — 1006am10B 3a4TeHO (OTIUYHO)

65 — 846amnoB 3a4TE€HO 3a4TEeHO (XOpOIII0)

41-64 GanmoB 3a4TeHO (YIOBIETBOPHUTEIHHO)
HE 3a4TECHO

0 — 406amoB HE 3a4TEHO

(HEYyIOBJIETBOPHUTEIHHO)




36

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peaymzanust mporpamMmbl [IpeayCMaTpUBACT HCIOJIB30BaHUE B Ipolecce OOydeHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOIOTHIL:

— poOJIeMHas JICKITHS;

- pa300p KOHKPETHBIX CUTYaIINN;

— MpernoaBaHue JUCHUIUIMHBI B (GoOpMe KypCOB, COCTaBJICHHBIX HAa OCHOBE
pe3y/IbTaTOB HAYYHBIX HCCIEJOBAHHA, B TOM 4YHCJIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEU
po(heCCHOHATTLHOM e TEIIbHOCTH BBITYCKHUKOB ¥ MOTPeOHOCTEH paboToaareneii;

— MOKCK ¥ 00paboTKa MH()OPMALIUHU C HCIIOIh30BaHUEM ceTh MHTepHeT;

- MPOCMOTP YIEOHBIX (PHIBMOB C MX MOCICAYIONIMM aHATU30M;

- WCIIOJIb30BAHUE HA JICKIIMOHHBIX 3aHATHSIX BHJICOMATEPUAIIOB M HATJISIHBIX TIOCOOUIA;

— oOyueHue B COTpyIHUYECTBE (KOMaH/IHas, TPYIIOBas padoTa).

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTHyeckast MOJArOTOBKA B PaMKax y4eOHOH JUCHUIUIMHBI PEAU3yeTCs MPU MPOBEACHUU
7a0opaTopHBIX paboT, MpPeayCMaTPUBAIOIIMX ydYacTUE OOyYalomMXCs B  BBIIIOJHCHUHU
OTJICJIbHBIX DJIEMEHTOB PadOT, CBSI3aHHBIX C Oynylied MpodecCuoHaIbHON NeATeIbHOCTHIO.

HpOBOI[?[TC?[ OTACJIBHBIC 3aHATUA JICKHMOHHOTO THIIA, KOTOPBIC MNpCAyCMAaTPUBAIOT
nepeaady y4eOHOUW MHPOpMAIMU O00yYarOmMUMCs, KOTOpas HeoOXoauMma JUisl TOCIeyOIEero
BBIIIOJIHEHUS IPAKTUYECKON pabOThI.

8. OPI'AHM3ALIUA OBPA3OBATEJIBHOI'O ITPOLNECCA JJIsA JINL C
OI'PAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbs

IIpu oOy4yeHMHM JIMIl C OrpPaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0pPOBbS M HHBAJIUIOB
UCTIONB3YIOTCS TOAXOJBI, CIIOCOOCTBYIOIIME CO3AaHMI0 Oe30apbepHOil 00pa3oBaTENbHON Cpembl:
TexHosorun auddepeHunany 1 UHAUBUIYaIbHOIO OOy4YeHHs, PUMEHEHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe C MHBAJIMIAMH, HCIOJIb30BAHUE CPEJCTB JUCTAHLMOHHOIO OOLIEHHS,
IIPOBEJCHUE JIONOJHUTENIbHBIX WHJIMBUIYaJbHBIX KOHCYJIbTALlMH IO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAM M NPAKTUYECKUM 3aHATHUSAM, OKAa3aHUE IIOMOILIM IPU MOATOTOBKE K INPOMEKYTOUHOU
aTTeCTaluN.

IIpu HeoOxomumocTH paboyas mporpamMma AMCLUIUIMHBI MOXET ObITh aJlaTHpPOBAaHA s
obecrieyeHns 00pa3z0BaTEIHHOTO MPOIIECCa JINLAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370POBBS, B
TOM YHCJI€ JUI AUCTAaHIIMOHHOT'O 00y4EeHusl.

Y4eOHble U KOHTPOJbHO-U3MEPUTENIbHBIE MaTepuajbl NPEACTaBISIOTCS B  (opmax,
JOCTYIHBIX JUISl U3YYEHUS CTYJIEHTaMU C OCOOBIMU 00pa30BaTEIbHBIMHU ITOTPEOHOCTAMHU C y4ETOM
HO30JIOTUYECKUX TPy UHBAJIUIOB:

JUid DOArOTOBKM K OTBETY Ha INPAKTUYECKOM 3aHATHUH, CTYyJE€HTaM C OrPaHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBBSI CPEHEE BPEMs YBEINYMBACTCS 110 CPABHEHHUIO CO CPEIHMM BPEMEHEM
HOJArOTOBKM OOBIYHOI'O CTY/IEHTA.

JUis CTYJEHTOB C WHBAJIMIHOCTBIO WJIM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI
dopma mpoBeieHUS TEKylled M MPOMEXKYTOUYHOM aTTecTalMM YCTAaHABJIMBAETCS C YYETOM
WHIMBUAYAIBHBIX TICUX0(HU3UYECKHX 0COOEHHOCTEH (YCTHO, MMCHMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUSA U T.I1.).

[IpoMexyTouHas arrecTanus M0 AMCLUIUIMHE MOXET MPOBOAMUTHCS B HECKOJIBKO 3TaIlOB B
dopme pyOexKHOro KOHTPOJISA IO 3aBEPIIEHUIO W3YYEHHUS OTIENbHBIX TE€M IUCHMIUIMHBL [lpu



37

HEOOXOAMMOCTH CTYJCHTY IPEIOCTAaBIISETCS JIOMOJHUTEILHOE BpeMs Ul MOJIrOTOBKM OTBETA Ha
3a4eTe WM K3aMEHe.

JInst oCyIIecTBIICHHS MPOLEAYP TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOYHON
aTTecTalMd OOYYaIOUIMXCS CO3JAI0TCA, NPU HEOOXOAMMOCTH, (OHIBI OLEHOYHBIX CpEACTB,
alaliTUPOBAHHBIC JJIS JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3JJOPOBBSI M TTO3BOJISFOIIME OLICHUTH
JOCTIDKEHUE WMMH 3alUIaHMPOBAaHHBIX B OCHOBHOHM 00pa3oBaTelNbHON NpOrpaMMe pe3ysIbTaTOB
00y4eHUsI U ypOBEHb CHOPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBIEHHBIX B 00pa3oBaTeIbHON
porpaMMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCHUIIJINHBI

XapakTepucTuka MaTepHaIbHO-TEXHUYECKOTO 00€CTeueHUsl NUCIHUILUIMHBI COCTABIISIETCS B
cootBeTcTBUH ¢ TpeboBanusimu GI'OC BO.

MatepuraabHO-TEXHUYECKOE OOeCTieueHre MUCIUILIMHBI MPU OOYYCHUH C HMCIIOh30BAHUEM
TPaJULIMOHHBIX TEXHOJIOTHI 00yUeHHSI.

HaumeHoBaHue y4yeOHBIX ayANTOPHH, 1a0opaTopuii, OcHaleHHOCTh YYeOHBIX ayANTOPHI, 1adopaTopuii,
MAaCTepCKUX, OH0INO0TEK, CIIOPT3aJI0B, HOMeLIeHU I MAacCTepCKHX, 0M0JINOTEK, CIOPTUBHBIX 327108,
JJ1sl XpaHeHus ¥ NPOoQUIAKTHYECKOro TOMeLIeHMI /15l XpaHeHHUs U NPOPUIAKTHIECKOT 0
00cTy’KUBaHUS y4e0OHOT0 000PyAOBAHUS M T.II. 00CTy:KHBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.

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

ayAUTOPUH JJIS IPOBECHUS 3aHATHI JIEKIIMOHHOTO | KOMIUIEKT ydeOHOIT Meber,

THUIA TEXHUYECKUE CPEICTBA OOYUCHHUS, CITyKallue JUIs
npezcTaBieHus yueOHoi nHpopManmu 60IbIIoH
ayAUTOPUH:

— HOYTOYK;

— TIPOEKTOD,

— DKpaH,

— MapKepHas JI0cKa

ayZAUTOPUH JJIS IPOBEICHUS 3aHITHI KOMIUIEKT y4eOHOH MeOemH,

CEMHMHAPCKOTO THIIA, TPYIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITYKAIIUE IS

WHMBUIYaJIbHBIX KOHCYJIBTAIUH, TEKYIIETO Hpe/CTaBIeHus yaeOHOH HH(pOPMAIMU OOTBIION

KOHTPOJISI ¥ TPOMEKYTOYHOH aTTeCTAIlN ayAUTOPUH:

— HOYTOYK,

— TIPOEKTOD,

— MapKepHas J10CKa,

— HabOpBI AEMOHCTPAIIIOHHOTO 000PY/IOBaHUS H
y4eOHO-HaTJISIHBIX TTOCOOUH, 00CCIICYMBAIOIINX
TEMaTU4YeCKUE WLTIOCTPAIHU, COOTBETCTBYIOLIHE
paboueil mporpamMMe TUCIUILTHHBL.

ayIUTOPHUH JUIS TIPOBEICHUS Ta00paTOPHBIX KOMIUIEKT y4eOHOI MeOenH,

321H$1TPII71, TPYIIOBBIX U MHAUBUAYAJIbHBIX TCXHUYCCKUE CPCACTBA 06y‘IeHI/Iﬂ, CIIy’Kalue ajid

KOHCYJIbTaIAN MIpeJICTaBIICHUs y1eOHOW nHpOpMAIiH OOIBIIOI
ayAUTOPUH:

- akpaH nepenocHoii ClassicSolutionLibra 180x180, -
npoexktop BenQMX511 9H.J3R77.33
O6opynoBaHus (CTEHABI), MAKETHI IS TIPOBEACHUS
naboparopHsIx paboT o [Ipomeccam u ammaparam
XUMHUYECKOU TEXHOJIOTHH

119071, 2. Mockea, Manwtit Kanysycckuii nepeynok, oom 2, cmpoetue 6

Ayautopun TUISL MPOBECHUSA 3araTuil | Kommekt yueOHOM Mebenun, MapKkepHast JoCKa,
JICKHUOHHOI'O 1 CEMHUHAPCKOIro Tulla, I'pyImIioBbIX U | TCXHUYCCKHUE CPEACTBA 06yqu1/151, CIIy’Kalmue ajid
HHIUBHUAYAIBHBIX KOHCYJIbTALIMM, TEKyIIero | mpeAcTaBieHus yueOHol napopMamuu 60IbIIoH
KOHTPOJIS M TPOMEKYTOYHOH aTTecTalyu ayJUTOPHUH: IKPaH, IPOEKTOP, KOJIOHKH.

IToMenieHUs1 JJIA CAMOCTOSITEILHOI padoThl OCHAIIIEeHHOCTH NMOMEIeHUH A1 CaMOCTOATEeILHOM
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HaumeHoBaHue yuyeOHBIX ayANTOPH, 1a0opaTopuii,
MacTepcKuX, 0M0JMO0TeK, CHOPT3aJI0B, IOMeLeHUH
IJI5l XpaHeHUs ¥ NPOPUIAKTHIECKOr0
00CTyKHBaHNsl Y4eOHOT0 000PY/I0BAHUS H T.II.

OcHaleHHOCTh y4eOHBIX ayIUTOPHI, JadopaTopui,
MacTepcKHX, 0M0JIMO0TeK, CHOPTHUBHBIX 32J10B,
TOMelleHM VI XpPaHeHHUs U NPOPUIAKTHYECKOT 0
00CTyKUBAHHUS Y4eOHOr0 000pY/10BAHUS M T.II.

00y4aromuxcst

padoThl 00y4aOIUXCS

119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, oom 2, cmpoetnue 6

YUTAJIbHBIN 3aJ1 OUOIUOTEKH:

KOMIIBIOTCPpHAA TEXHUKA,
IMOAKIOYCHHUC K CCTHU ((I/IHTepHeT»

obecrieueHue
3JIEKTPOHHOU

TexHomornueckoe
UCHOJIL30BAHUEM 3JIEMEHTOB
YHUBEPCUTETA.

peanuzanuu

OCYIIECTBIISIETCA  C
cpenbl

POTPaMMBI
nH()OpPMAIMOHHO-00pa30BaTEIIbHON
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10.  YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHWE YYEBHOM JJUCHUILJIAHBI

KoinvecTBo
Buj uznanus .
Ne A 13 Ton Anpec caiita 9bC IK3eMILISIPOB B
ABTOpP(BI) HaunMeHoBaHue u3xaHus (yueOHuk, YII, HN3pareabcTBo
n/m MIT H3IaHUSA WJIH 3JIEKTPOHHOTO pecypca oudamoreke
u 1p.) YHuBepcuTeTa
10.1 OcHoBHas TUTEpaTypa, B TOM YHCIIE DIEKTPOHHBIC U3TaHUS
IT 10 k3.
Betomkun A.T'. POHecehl " almaparbl VII Bricmas mikona 2008 09K
3aIUTHl OKPYIKAIOIEH CpelIbl
3axapoBa AA, 85 9K3.
baxmmesa  JL.T., | [Ipouecchr u anmaparsl 2006 60 5K3.
- | pont . p VII Axkagemus
Konnmaypos  B.IL., | XuMu4ecKoil TEXHOJIOTUU
Cantsikosa B.C.
2 3K3.
[Tpumepsl 1 3a7auu 10 KypCy 2006 60 oK3.
ITaBmoB K.®.1 ap. VII AnpsaaC
AP AXT. 1987
OcHOBHEIE TIPOIIECCHI u 2 9K3.
Kacarkun A.T. anmnaparsl XUMUYECKON VYueOHuK AnpsaC 2005
TEXHOJIOTHH
Pazunos A.1. 2 5K3. Kadenpa
’ [Ipomeccsl u anmaparsl Kazans U3n. (benp
Knunos A.B., . VII 2017
XUMHUYECKON TEXHOJIOTUU KHUTY
Hpsxonos I'.C.
10.2 [lomosHUTEIbHAS IUTEpATypa, B TOM YHCIIE SJICKTPOHHBIC H3IaHUs
1. OCHOBHBIE XUMHKO- 20 7K3.
Yecynos B.M., TEXHOJIOTUYECKUE TIPOLECCHI U Jlermpom
N VII 1989
3axapoBa A.A. anmnapaThl JIETKOU ObITH3IAT
MTPOMBIIIUIEHHOCTH
2. I'uppapnuka u 2 3K3.
[eftnak A.JL. TUIPOITHEBMONIPUBOJI. OCHOBBI VII CrepeoTtun 2005
MEXaHMKH YKUJIKOCTH M rasa.
10.3 Metoauueckue Matepuaibl (yKazaHHUs, PCKOMEHIAIMY 10 OCBOSHHUIO AUCHUIUTHHBI aBTOpoB PI'Y um. A. H. Kockiruna)
1. | 3axaposa A.A., | Maccoo6MenHbIe poreccsl | MY | PUO, MI'YIT | 2015 | 4 7K3.
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CanteikoBa B.C. ouo.
15 3k3.
Kadeapa
2. 5 9K3.
CantreixoBa B.C., 6161
3axapoBa A.A., MexaHuKka )XHJIKOCTH U Ta30B MY M.: PUO MI'VAT 2015 X
19 k3.
ITanuu A.B. xadepa
3. CantreixoBa B.C., 5 9K3.
5:::;‘;‘;3 AHAT | Muaporasommnamuxa MY M.: PHO MI'YJIT 2013 26314:?12
Anekcanzpos. B.1. Kadeapa
4. 3axapoBa A.A., Pacuer a6conBLIOHHOMN 53Kk3. 6ubII.
baxmmuesa JI.T., pon MII M.: PUO MT'YAT 2013 21 3k3.
YCTaHOBKH
Cantsikosa B.C. Kadeapa
5. o 4 5K3.
HotopkHHcKnuit MacooOMeHHBIE TIPOIIECCHI: (N
I1B., 3axaposa P ' MII VUL MY IT 2011 \
AA. ¥ p. abcopOIus 1 aacopOIus l?b 9K3.
kadenpa
6. 3axapoBa A.A., 4 7K3.
baxmmuesa JI.T., HAAXCE’ g MAXT, TO30C, MIT UUIMI'YAT 2010 ouoI.
Cantsikosa B.C. (ASICOPOIIED 17 3x3. kad.
7. baxmmena JI.T., 4 5K
3axapoBa A'A'l ITAXT, OITAXT, TO30C, MY VUL MY JIT 2009 UG
IToTopxuHCKHIA «TemnnooOMeHHbIE anmapaTbh
LB 10 ax3. xad.
8. baxumesa JL.T., [Ipoueccel u annapatel
3axapoBa A.A.. XI/E)MII/_II‘IGCKOI‘/’I TGXHI()) N 3 3K3. 6uo.
ITotopxuHCcKuUi 1 ’ MII Mg MI'YAT 2007 15 3Kk3.
LB I'uppapnuka u xadempa
C;m'T’HKOBa B.C TUAPOIHEBMOIIPUBOT
9. IToTopxuHCKHIA 4 k3. GuGH
n.B., ITAXT, OITAXT «Anmapatsl MY VL] MIYIT 2007 17 5K,
3axapoBa A.A., MacCOOOMEHHBIX MIPOLIECCOBY Kadenpa
baxmmuga JI.T. /P
10. CantreikoBa B.C., IMTAXT, OITAXT, ITA30C MY UL MI'YAT 2006 5 9K3. O6uoI.
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baxmmuesa JI.T., «TemnoBele mpouecch 27 3K3.
3axapoBa A.A. Kadeapa
11. [oropkuHCKMA Amnmaparypa 59K3. OuoI.
nB, TUAPOMEXAHUYECKHUX MY MO MIvyar 2005 12 k3.
3axapoBa A.A. MIPOIIECCOB Kadenpa
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11. HHOPOPMAIMOHHOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA

Pecypcbl a51ekTpoHHON OMOIMOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccuoHanbHbIe 0a3bl TAHHBIX:

Ne mnn

DJIeKTPOHHBIE Y4eOHbIe H31aHNs, 3JIEKTPOHHbIE 00pa3oBaTeIbHbIE pecypchl

1.

«Znanium.comy Hay4HO-U3AaTeNIbcKoro entpa «uadppa-M»
http://znanium.com/

2.

OnextponHsle m3ganus «PI'Y um. A.H. Kocermra» wHa mmatdopme OBC «Znanium.comy
http://znanium.com/

000 «MUBUC» https://dlib.eastview.com (371eKTpOHHbIE BEPCUU MEPHUOJUUECKUX U3TaHUI
000 «MIBUCy)

Web of Science http://webofknowledge.com/ (o0mmpHas MexIyHApOIHAS YHUBEpCATbHAS
pedepatruBHas 0a3a qTaHHBIX)

Scopus https://www.scopus.com (MexIyHapOAHas YHUBEpCcabHas pedepaTuBHas 0a3a NaHHBIX,
WHAEKCcHpyomas 6oiee 21 ThIC. HAMMEHOBAaHWH HAYYHO-TEXHHUECKUX, TYMAaHUTAPHBIX U
MEIUIMHCKUX XKYPHAIOB, MaTepraioB KoHpepeHuii npumepHo 5000 MexXTyHAPOTHBIX
H3]1aTCILCTB)

Springer Nature http://www.springernature.com/gp/librarians (MmexxayHapoaHas
U37aTeNbCKasi KOMIIAHHs, CTICUATM3UPYIONIAsAcs Ha U3AaHUH aKaJeMUYECKUX KYPHAIOB H KHUT
10 €CTECTBCHHOHAYYHBIM HAPABJICHHSIM)

«IBC FOPAUT»www.biblio-online.ru

O npenocrarieHuy gocTyna K nHpopmanuonno-ananutuyeckoit cucteme SCIENCE INDEX
(BKIIFOUCHHOTO B HAYYHBIN HHPOPMAITMOHHBIN pecypc elibrary.ru) https://www.elibrary.ru/

9BC «Jlaap» http://www.e.lanbook.com/

10.

00O «HammmonanpHas snekrponHas ouommorexa» (HOB) http://H36.pd/
Jorosop Ne 101/HDB/0486 — mot 21.09.2018 .

11.

Hayunas snextponnas 6ubianoreka eLIBRARY.RU http://www.elibrary.ru/
JInmensuonnoe cormamenue Ne 8076 ot 20.02.2013 r.

12.

HBUKOH http://www.neicon.ru/ Cornamenue NeJ[C-884-2013 o118.10.2013 r

IIpodeccuonaibHbie 6a3bl JAHHBIX, HHPOPMALUOHHbIE CIPABOYHbIE CHCTEMbI

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

‘Web of Science http://webofknowledge.com/

CyOnuuen3nonnbiii  goroBop Ne wos/917 Ha 06e3BO3ME3AHOE OKa3zaHUE YCIyr OT
02.04.2018 .

Scopus http://www. Scopus.com/
Cyb6nunensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 r.

«SpringerNature»
http://www.springernature.com/gp/librarians

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

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

bazamannbix Springer Materials: http://materials.springer.com/
bazamannbpix Springer Protocols: http://www.springerprotocols.com/
baza mauaeix zbMath: https://zbmath.org/

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

Cybnunen3nonHbiid goroBopNe Springer/41 ot 25 nexadps 2017 r.

http://arxiv.org — 0a3a AaHHBIX NOJHOTEKCTOBBIX JICKTPOHHBIX MyOJUKAIMKA HAyYHBIX CTAaTel 1Mo
(hn3uke, MaTeMaTHKe, THPOPMATHKE

http://www.garant.ru/ - CnpaBouno-npaBoBast cucrema (CIIC) «"apaHT», KOMIUIEKCHas paBOBast

Mo AeprKKa MOJIb30BATENICH 10 3aKOHOAATENbCTBY Poccuiickoi denepaiuu

http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/databases/ -0a3bl JaHHBIX Ha

Ennnom UHTepHeT-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://xn--90ax2c.xn--p1ai/
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/%20
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. Ilepeuenb nporpaMMHOro oOecreueHuUs
Nen/nm | IIporpamMmHoe oGecneyenne L T [Ty PO IR
J0KyMeHTa/CB000IHO pacpoCTpaHsieMoe
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 nns 3Ds Max KOHTPakT Ne 18-0A-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. CoreIDRAWGraphicsSuite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KkoHTpakT Ne 18-9A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, koHTpakT 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, Museunp.)
11. SolidWorks KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
16. KOMIIAC-3d-V 18 KOHTPakT Ne 17-DA-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. AnbT-OrHaHCH KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
19. Anpt-UHBecT KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
20. IIporpamma juist moaroToBku TectoB Indigo KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 st yueOHBIX 3aBEICHHN, Horoop #110003456652 ot 18 derp. 2021 T.
MOJIMUCKA K OECCPOUHON JINIIEH3UN Pacnpoctpansiercst cBOO0HO IS
AKKPCIUTOBAHHBIX YUCOHBIX 3aBEICHUI
22. LibreOffice GNU Lesser General Public License CB000/IHO pacpoCTpaHsIeMoe
23. ScilabCeCILL (cBo6oanas, coBmectumasi ¢ GNU GPL | CBoOoaHO pacmpocTpaHsieMoe
v2)
24, Linux Ubuntu GNU GPL CB000/IHO pacpoCTpaHsIeMOe
25. FDS-SMV free and open-source software CB000/IHO pacpoCTpaHsIeMOe
26. AnyLogic Personal Learning Edition CB000I1HO pacnpocTpaHsieMoe
27. Helyx-OS GNU General Public License CB000/IHO pacpoCTpaHsIeMOe
28. OpenFoam v.4.0 GNU General Public License CB000/IHO pacpoCTpaHsIeMOe
20. DraftSight 2018 SP3 ABToHOMHas OecIuiaTHAs CB0OOTHO pacmpocTpaHsieMoe
JIMLICH3HS
30. GNU Octave GNU General Public License CB000/1HO pacnpocTpaHsieMoe
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JIUCT YUETA OBHOBJIEHU PABOYEM ITIPOT'PAMMBIYYEBHOM
JTUCLUILINHBI

B paGouyro mnporpamMmy y4eOHOM AMCHUMIUIMHBI BHECEHbl H3MEHEHUs/OOHOBIEHHS U
YTBEP)KJICHBI Ha 3aceTaHuM Kadeapol:

Ne i roj XapakTep H3MeHeHUi/00HOBIeHUH HOMeEp NPOTOKO0JIA
00HOBJIEHHS € YKa3aHHeM pa3jesia U 1aTa 3aceJaHusl
PILI Kadenpsl
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