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Ob6pasoBarenbHas nporpammMa: 05.03.06 3konorusa 1 NPUpPoLoNob30BaHMe, NPOnIIb: KOMNOrnyeckas
6e30nacHOCTb

Kypc: 4, cemectp : 8
PaKynbTeT feTare/ibHbIX annaparos,

CemecTp
Ne Bupg geatenbHocTn 8
1 Bcero 3a4eTHbIX eauHUL 5
(KpeauTtoB)
2 | Bcero yacos 180
Bcero 3aHATWIN B KOHTAKTHOM
3 72
thopme, yac.
JNekumm, yac. 30
MpakTnyeckune 3aHATUA, Yac. 14
NabopaTtopHble 3aHATUA, Yac. 14
7 13 HUX B aKTVBHOM 1 0
NHTepaKTUBHO (hopMe, yac.
ATTecTaums, yac. 2
KoHcynbTaumm, yac. 12
10| CamocTonaTenbHasa paboTa, yac. 108
Buabl camocTosTenbHO paboThl
11 (KypcoBoi1 NPOeKT, KypcoBas Pr3
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLero obpasoBaHus NO HanpasneHnio (cneymnanbHocT): 05.03.06 Skonormsa un
npUpoAoNo/b30BaHmNe

& OC BBefeH B aeinctame npmkasom Ne998 ot 11.08.2016 r. , aata yTBepxaeHms: 26.08.2016 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 05.03.06 Iko10rMA 1 NPUPOAOMNOSL30BaHNE

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

WIS, npoTtokon 3acefaHuns Kageaps! Ne17-04 ot 20.06.2017
YTBepX/aeHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 5 o1 21.06.2017

Mporpammy paspaboTan:
npodeccop, 4.T.H. JlapnuknH B. B.
3aBepfytoLnii kadeapoi:

npodeccop, A4.T.H. JTapuukuH B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I0C: OIIK.8 Bnagenne 3HAHASIMH 0 T€OPETHYECKIX 0CHOBAX KOOI HYeCKOr0 MOHHTOPHHTA,
HOPMITPOBAHUSI M CHIZKEHHUS 3ar PSI3HEHNAST OKPY/KAIOTIEH cpebl, TEXHOTeHHBIX CHCTEM H YKOJIOTTICCKOr0
pPHCKa, CIIOCOOHOCTH K HCIOTb30BAHAI0 TEOPEeTHIECKAX 3HAHAI B MPAKTHIECKOM NeITeTbHOCTH; ¢ Hacmu
CeOYIoMUX pe3yTbmamoe ooy ueHusn:

39. 3HaTb (PU3UKO-XMMWNYECKYH CyTb NMPOLLECCOB OUMCTKU BbIGPOCOB 1 COHPOCOB 3arpsi3HSIOLLMX BELLECTB B
OKpY>KatoLLYyto cpefly

y2. yMETb PaccyMTbIBaTb NapamMeTpbl PU3NKO-XMMUYECKMX MPOLLECCOB OHYMNCTKM MPOMbILL/IEHHbIX BbIOPOCOB B
aTMOCEpPY M CTOKOB B rnapochepy

Komnemenyua HI'TY: T1K.23.B BajieAne 3HAHASIMI 0 3AIATE Ye/I0BEKA H OKPY/KAomIeii cpebl OT pas IMIHBIX
(paKkTOpPOB ecTECTBEHHOr0 H AHTPOIOT€HHOI'0 POUCXOKACHUSI; ¢ YACHIU CACOPIOIUX Pe3YIbMAMOE 00y YeHUn:

36. UMETb npeacrtas/iEHNE 06 OCHOBHbIX HanpasneHNax n TeHAeHUUAX B ccpepe COBEpPLLUEHCTBOBaHNA CPEACTB
3aLllNThbI

37. 3HaTb KOHCTPYKLMM, NPUHLMN l[l,(i‘l‘/JICTBI/‘If-I N TEXHNYECKME XapPaKTEPUCTUKN OCHOBHbIX pa3pa6aTb|BaeMb|x n
NCNOJIb3YEMbIX TEXHNYECKNX 3KO3ALLUNTHLIX CPEACTB

38. 3HaTb MpaBWa SKCNyaTaLmnn, 06CNYXNBAHUS U NOPSAO0K PEreHepaLin OCHOBHbIX CPEACTB 3aLUTb

y4. yMeTb NAEHTUPULMPOBATL 3KONOTMYECKME MPO6IEMbI 1 BbIOMPaTb 3W(hEKTUBHbIE MHCTPYMEHTbI A5 NX
yCTpaHeHWs

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbl OpraHmsalnm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

Mpouecchl 1 annapaTbl 3alyTbl BOAHO cpeabl

OIMK.8.39 3HaTb (IM3NKO-XMMNYECKYHO CYTb MPOLLECCOB OUYUCTKN BbIOPOCOB 1 COHPOCOB
3arpsA3HAILLNX BELLLECTB B OKPYXXatoLLyo cpeay

1.3HaTh HCTOUHHUKM 0Opa30BaHM, COCTaB U CBOUCTBA OCHOBHEIX COPOCOB Nekumm; CamocTosiTeNbHast
IIPOMBITIIIIEHHOCTH paboTa

2.3HaTh (l)I/ISI/IKO-XI/HVII/I'—ICCKyIO CYTh IIPOLIECCOB OUUCTKH C6pOCOB 3arpssHAIOITHX ﬂeKU'MM; ﬂa60paT0pH bie pa60Tb|;
BEIECTB B BOJHBEIC OOBHEKTHI CamocTosTeNbHas pa6OTa

OlMK.8.y2 ymeTb paccunTbIBaTb NapamMeTpbl N3NKO-XUMNUYECKMX NPOLLECCOB OUNCTKMN
NPOMBbILLIEHHbIX BbIOGPOCOB B aTMOC(epy 1 CTOKOB B rnapocgepy

3.1MeTh OmBIT pacueTa 2(h(PeKTHBHOCTH W KOHCTPYKITHH aIllapaToB 3alIUThL MpaKTUYecKme 3aHATUS;

OKpYKaloIeH cpe/ibt JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

4.MeTh OIBIT OIpe/IeNICHIS OCHOBHBIX XapaKTePUCTUK IIPOIECCOB 3alIUTHI HA Ja6opatopHble pa6oThl

OCHOBE na6opaTopHor0 OKCIIEpUMEHTA

MK.23.B.36 nMeTb npeacTaB/ieHne 06 OCHOBHbIX HanpaB/eHUAX U TEHAEHUNAX B chepe
COBEPLLEHCTBOBAHUA CPEACTB 3alUUThI

5.mvers mpecTaBIeHne 00 OCHOBHBIX HAIPaBICHUIX M TCHACHIIX B cepe Nexuyu; CamocTosATeNbHas
COBEPIIEHCTBOBAHMUS CPEJICTB OTUCTKH COPOCOB MPOMBINIIIEHHOCTH pa6oTa

MK.23.B.37 3HaTb KOHCTPYKLMW, NPUHLNN AENCTBUSA N TEXHUYECKNE XapaKTePUCTUKN
OCHOBHbIX paspabarbIiBaeMbIX U UCMNO/Ib3YEMbIX TEXHUYECKUX IKO3ALLUUTHbBIX CPEeACTB

6.3HaTh KOHCTPYKITUH U IIPHHITAN JeHCTBUS OCHOBHBIX aIlllapaToB, Nexumn; MpakTUYeCKMe 3aHATUS;
00ecTIeYnBaIONIX CHIDKEHHE 3aTPsI3HEHIS OKpY:KatoImel cpeIsl JTabopaTopHble paboThl;

CamocToaTesibHasa paboTa

MK.23.B.38 3HaTb npaswnia aKcrsyaTaunm, 06Cny>KMBaHnA 1 NopALOK pereHepawmm
OCHOBHBbIX CPefCTB 3aMThl

7.3HaTh IPaBUIIa SKCIUIYATAIMH U TIOPSIOK PEreHEPATIHH OCHOBHEIX CPEJICTB Nekuyn; CamocToATeNbHAS
3alllUuThL pa60‘|’a

MK.23.B.y4 ymeTb NaeHTUPULMPOBATL 3KOMOrMYECKME NPOob/ieMbl 1 BbIGNUPATb
3(PEKTUBHbBIE NHCTPYMEHTbI A1 UX YCTPaHEeHUs




8.MMeTh IpejIcTaBIeHAe O COBPEMEHHOM COCTOSHHUHN B chepe CHIDKEeHUS
HEeTaTHBHOTO BO3/IeHiCTBAI IPOMEINIICHHOCTH Ha OKPYXaIOMYIO Cpey

Nekuymm; CamocTonATeNbHan
paboTa

9.yMeTh BEIOMpaTh 3Q(PEKTHBHBIE METOIBL JTIS 3aIHUTHl OKPY KaIomel cpepl oT
BPETHBIX COPOCOB B KOHKPETHBIX IIPOU3BOACTBEHHBIX YCIOBILIX

MpakTnyeckue 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHasa paboTa

3. CofiepykaHuvie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmua 3.1

AKTUBHbIE

Tembl nekuumn thopMbl, Yac.

CcCbIIKM Ha
Yacbl pesynbTaThl
006y4YeHus

CemecTp: 8

JnpakTundeckasn eagnHnua: MeTtogbl M TEXHOIOT N OYUCTKM NPOMBILLIEHHBLIX CTOKOB

1. VICTOYHMKM 3arps3HeHns rugpocdepbl. CBONCTBA CTOUHbIX
BOA. Heobxoaumas cTeneHb OUMCTKM CTOYHBIX BOA,
Knaccudmkaums MeToA0B 1 CNOCO60B OUMCTKM CTOUHBIX BOJ,
OT NPUMECENA.

2 1,58

2. Mpoveccbl 1 annapatbl MEXaHNYEeCKON OUMCTKM CTOYHBIX
Bof. COOpy>KeHWs1 NePBUYHON 06paboTKN (YyCpeaHUTenu,
peLleTKN, HepTeNOBYLLIKKM). Annapatbl ANa OCaXKAeHNs
NpYIMecein U3 CTOYHbIX BOZ, (MECKO/IOBKUN, OTCTOMHUKN, 0
rMAPOLMKNOHbI, LEHTPUGYTW, XNAKOCTHbIE CenapaTopbl).
KomMOUHMPOBaHHbIe COOPYXXEHWSA. Y CTPOMCTBO, MPUHLMN
AeACTBNSA, 3PDMEKTUBHOCTb, MPUMEHEHME.

4 2,6,7,8

3. PUbTPaLUMOHHbIE YCTAHOBKU. PULTPYIOLLNE MaTepuasbl U
NX OCHOBHbIE NMapameTpbl. bapabaHHble CETKM 1
MUKPOUILTPLI. Y IbTpathnnbTpaLms, HaHOMUIbTpaLm.
3epHuCTbIe PUNBTPLI. PUILTPBI C NOSMMEPHOIA 3arpy3KONA.
AneKTpoMarH1THble PUILTPbI. Y CTPONCTBO, NPUHLMM
[encTBms, pacyeT ap(heKTUBHOCTM, NPUMEHEHNE.

4 2,6,7,8

4. YCTaHOBKM 1 annapartbl 418 (n3MKo-XUMNYECKON OUMCTKM
CTOYHbIX BOA. YCTaHOBKM AN15 KOArynvMpoBaHus u
(hIOKyNMPOBaHMA MpUMeceli CTOYHBIX BOA. PIOTaUMOHHbIE
YCTaHOBKW. DKCTPaKLMOHHbIe annapaTbl. COpoLMOHHbIE
YCTaHOBKW. XapaKTepuUCTUKN COPOEHTOB 1 UX BUABI.
PereHepauus cop6eHToB. MIOHOO6MeHHbIE MpoLecchl 1
annaparbl. XapakTepucTuka MOHNTOB U UX NMPUMEHEHME.
3NeKTPOXMMUYECKAs OYMCTKA CTOUHbIX BOA. MembpaHHble 0
annapatsl. MaTtepuan membpaH 1 nx opma.
PeKTU(MKALMOHHbIE 1 NMeperoHHbIe YCTaHOBKW. Pa3feneHne
CMecei KpucTanunsawmeid. Y cnosus n cnocobbl NonyyYeHns
KpUCTa/1/I0B MX PacTBOPOB. BbinapmsaHme Kak MeTof,
KOHLLeHTP1POBaHUs pacTBOPOB. Y CTPOMCTBO, NPUHLKMN
[encTBMSA, NPUMEHeHNe, pacyeT aPeKTUBHOCTM
COOTBETCTBYHLLMX annaparos.

6 2,6,7,8

5. XvIMmyeckasi 0UMCTKa CTOUHBIX BOf. YCTPOACTBO U
NPUHLMN LeACTBUS YCTAHOBOK HeTpasm3aLmm 1 OKUCIeHUA 0
MPUMECEN CTOYHBIX BOA,

2 2,6,7,8

6. MpoLiecchl 1 annapatbl A1 6VONOTMYECKOI OUNCTKM
CTOYHBbIX BOJ.

4 2,6,7,8

7. Mpoueccbl 1 annapatbl 4N r1y60Ko 04MCTKM (400UNCTKN)
CTOYHbIX BOA. ["Ny6oKas 04MCTKa Ha PUNbTPaX C 3ePHUCTON 1
nnaBatoLLeli 3arpy3kamu. Y janeHve pacTBOPeHHbIX BELLECTB
MeTofoM copbumn. OcMoc, 06paTHbIV ocMoc. bruonormyeckas 0
AeHUTpUDMKaLUA. YCTaHOBKM A1 06e33apaXmMBaHns CTOUHbIX
BOA. YCTPOICTBA ANS HACBILLEHWS KUCNOPOAOM OUMLLIEHHbIX
CTOYHbIX BOA.

4 2,6,7,8




8. BcriomoraresibHble npoveccsl 1 annapatbl 30C. Mpouecc

Koppo3uu. TexHonorum 06paboTKM BOAbI ANS 3aLLUTbI

Tpy60NpPOBOA0B OT KOPPO3UK. KnaccuduKalys Hacocos.

0 4 2,6,7,8
O6nacTn NpUMeHeHKs, napaMeTpbl HACOCOB. KOMMPEeCCcopHbIe
MaLvHbl. MpUHLMN AencTBns, HasHaveHme. Knaccudgmkaums
CMeCUTe/IbHOro 06opyosaHuna. OCHOBbLI pacyeTa MeLlasloK.
Tabnuua 3.2
CcbINIKN Ha
AKTNBHbIe
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHana feAaTe/IbHOCTb
(popwmib, uac. 06y4eHus

CemecTp: 8

Anpaktudeckada eanHuua: MeTtofbl M TEXHONOMMN OUNCTKU MPOMbILLUTIEHHbIX CTOKOB

1. YcTaHOBKM 1 annapatbl g1s
(PU3NKO-XMMUNYECKOW OUNCTKM

1) 3akpenuTb TeOpeTUYECKME
3HaHWA Mo NPOLEecCy NeperoHKm
XnakocTtei. Monyuntb
npegcTtasnieHne 06 OCHOBHbIX
BUAAX NEePeroHKu.

0 4 3,4,9
CTOYHbIX BOA. MpoLecc neperoHKm 2) MposecTn
XWOKOCTEN. PeKTUMKALMSA. 3KCMepUMeHTa/IbHOE
nccnefoBaHve npotecca
MPOCTO NeperoHKN cMecu
3TW/IOBOrO CNMpTa C BOAOWA.
1) 3aKkpenuTb TEOpPeTUYECKMNE
3HaHWA Mo npoteccy
3KCTPaKLUUM XXUAKOCTEN.
2. YCTaHOBKM 1 annapartbl gns MoAVUTh NDENCTABNEHME 06
(PU3NKO-XMMUYECKOW OUNCTKM y PeA
CTOUHbIX B0, MPOLECE OCHOBHbIX TMMax 3KCTPaKTOPOB.
L 0 2 3,4,9 2) MposecTun
YXWAKOCTHOM 3KCTpaKumu.
3KCMepUMeHTa/IbHOe
OnpeseneHve N30TepPMbl
nccnefoBaHyvie npotiecca
3KCTpaKuum
3KCTPaKLUM HethT U3 CMeCU C
BOZOVi MpW MOMOLLM
OpraHNYecKnx pacTBopuUTEnei.
OUueHUTb 3P PEKTUBHOCTD
3. OUNCTKa CTOYHBIX BOZ METOA0M 0 4 5469 OUMCTKM CTOYHBIX BOZ,
(hnoTauum T 3arpA3HEHHbIX OpraHNYecKnmm
NpYMecAMU, METOLO0M (hoTaLMK
SKCMnepuMeHTaIbHO ONpesenTb
B/IMSIHWE Haropa Ha BXOfe B
4. OnipefienieHne 3(hHeKTUBHOCTH
PeA (b 0 4 2,3,4,6,9 |rMOPOLMKIIOH Ha ero
paboTbl HAMOPHOro rMAPOLMKIOHA
3(PPeKTUBHOCTb 1
MPON3BOANTENBHOCTb
Tabnmua 3.3
CcbIfIKN Ha
. | AKTMBHbIE
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pesynbTathbl YuyebHan gesaTesibHOCTb
(popme, Hac, 06y4eHus

CemecTp: 8

AvpakTrnyeckas egnHuLa: MeToabl M TEXHOSIOM MM OUNCTKM NPOMbILLIEHHBIX CTOKOB

1. OcaxgeHune Nog AencTarem

PeLueHne TMNOBbIX 334a4 Mo
OCaXX[EHWI0 B3BELLEHHbIX B

0 2 3
CWMbI TSHXKECT CTOYHbIX BOAAX YacTuL, nog,
[ENCTBUEM CUJIbl THXKECTU
2. MepemeLlLnBaHNE B XXNAKOM
P A 0 2 3 PeLleHve TMNOBLIX 33434

cpege




PacueT ath(heKTUBHOCTM U

3. PacyeT KOHCTpyKLUuiA OCHOBHbIX FTeOMETPUYECKUX

OTCTOMNHWKOB /15 OCBET/IEHMUA 0 2 3,6,9 XapaKTePUCTUK BEPTUKa/IbHBbIX,

CTOYHbIX BOA pafnanibHbIX U TOPU30HTASIbHBIX
OTCTONHWKOB

4. MepekaymBaHMe XXMAKOCTEN.

0 2 3 PelueHWe TMNOBbIX 334a4
Hacocbl

PacuyeT reomMeTpryecKnX
5. YcpegHutenu 0 1 3,6,9 XapaKTepuUCTUK N HEOOXOANMOL
CTEeneHu ycpeaHeHNs

6. Mpouecc (hrnbTPOBaHKS Yepes PeLLieHMe TUMOBBIX 33434 Mo
MOPUCTYIO NepPeropoaKy (MNbTPOBAHMIO CTOYHBIX BOJ

7. PasfeneHue "XNOKOCTb-TBEPAOE

n 0 2 3,9 PeLLeHVe TMNOBbIX 3a4a4
TeNno" LeHTpUQyruposaHmnem
8. KOHCTRYKTUBHBIN pacteT 0 1 3,6,9 OcBOeHNe MeTOANKM pacyeTa
LeHTpUdyr
4. CamocTtosTe/lbHaa paboTta oby4atroLerocs
Ccbinku Ha
o Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/TbHOW paboThbl pe3ynbTaThl
BbIMO/IHEHWE [KOHCY/IbTau M
06yu4eHus
CemecTp: 8
1 |Pr3 2,6,9 |50 9

Knaccuukaums MeToA0B OYUCTKM CTOYHBIX BOJ,

. BeTowkuH A.l'. VIHXXeHepHas 3alLmTa OKpy>KatoLLei cpefbl OT BPeAHbIX BbIOPOCOB [DEKTPOHHbI
pecypc] : yuebHoe nocobue / A.I". BETOLWKNH. — DMEKTPOH. TEKCTOBbIE JaHHble. — M. :
WHbpa-NHxKeHepus, 2016. — 416 c. — 978-5-9729-0127-2. — Pexxum gocTtyna:
http://www.iprbookshop.ru/51723.html Congbiwes P. B. MeTognyeckme n o6LMe peKoMeHaaumMm no
HanucaHuio PI"3 (pedepaTos), N0 HaNpaB/ieHW0 «KONOTUS U MPUPOA0N0NL30BaHNE» [DNEKTPOHHbIN
pecypc] : y4ebHO-meTOAMYecKoe nocobue / P. B. Congblwwes ; HoBOCKG. roc. TexH. yH-T. - HOBOCMOMPCK,
[2016]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233328. - 3ar/. ¢ skpaHa.

2 |r|0,qFOTOBKa K 3aHATUAM 5,8 |23 |O

BkntoyaeT NoAroToBKy K 1a60paTOpPHbIM 3aHATUAM U CAMOCTOSATE/IbHOE U3yYeHNe HEKOTOPbIX BOMPOCOB.:
NapnyknH B. B. MNpomblwneHHas 3Konorus : nabopaTtopHblii NpakTUKym : [yue6Hoe nocobue] / B. B.
NapuukuH, K. M. T'yceB ; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck, 2011. - 53, [2] c. : vn., Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000153204 Maenos K. ®. Mpumepsbl 1 338a4n No Kypcy
MPOLLECCOB 1 annapaToB XMMUYECKOW TEXHONOrMK : y4ebHOe nocobume ans Bysos / K. ®. Masnos, M. I".
PomaHkoB, A. A. Hockos. - M., 2007. - 575 c. : un., Tabn. HemyuleHko . A. MeToguueckue ykasaHus K
nabopaTopHbIM paboTam Mo AucumninHe «lMpouecchl U annapartbl 3aLWUTbl OKPYXatoLwelt cpebl»
[2nekTpoHHBIN pecypc] : yuebHO-MeTogMYeckoe nocobme / [. A. HemyueHko ; HOBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2016]. - Pexxmum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233289. - 3arn. ¢
JKpaHa.

3 |ﬂ,ononH|/|Teanaﬂ yyebHas AeATeNbHOCTb |6, 9 |10 1

MepeyeHb BOMPOCOB, BEIHOCUMbIX HA CAMOCTOATE/IbHOE U3YYeHUe:

1) MepcneKTMBHbIE TEXHOMOMN B 06N1aCTM 3aLLMTbl OKPYXKatoLLeli Cpefbl OT BPeAHOTO BO3LENCTBUSA
MPOMBbILLIEHHBIX NPEANPUATHIA (Ha OCHOBE NEePUOLNYECKOI NINTepaTypbl).

2) MopsfoK pacyeTa annapaToB 3aLlMThl OKPYXKAKOLLER cpefbl, KOTOPbIM He OblN0 yAeneHo BHUMaHWe Ha
MPaKTUYECKMX 3aHATUAX. . BeTowkmH A.I". VIH)XeHepHas 3awmTa OKpY>KatoLLEen cpefbl OT BPeAHbIX
BbIGPOCOB [DNEKTPOHHBINA pecypc] : y4ebHoe nocobme / A.I". BETOWKNH. — DNEKTPOH. TEKCTOBbIE AaHHbIE.
— M. : iHthpa-NHxeHepus, 2016. — 416 ¢. — 978-5-9729-0127-2. — Pexxum gocTyna:
http://www.iprbookshop.ru/51723.html XXykos B. W. PacueT 1 KOHCTpyMpoBaHue 060pyA0BaHUA
XUMUYECKNX MPOM3BOACTB [DNEKTPOHHbIV pecypc] : 3M1eKTPOHHBIA y4ebHO-METOANYECKMIA KOMMNeKe / B.
M. XKykoB ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000163535. - 3arn. ¢ sKpaHa.

4 |lofroToBKa K atTectayumm |1, 2,3,5,6,7,8(25 2




lMoBTOpPeHMe MaTepuana, N3yYeHHOro Ha NIEKUMSAX U CeMUHapax B COOTBETCTBUW C NepeyHeM BOMPOCOB
(hoHAa OLEeHOUHBIX CpeACcTB: BeTowkuH A.T". VIHXeHepHas 3almTa OKpyXatoLeli cpefbl OT BPe4HbIX
BbIOPOCOB [ANEKTPOHHBINA pecypc] : y4ebHoe nocobme / A.I". BETOWKMH. — DNEKTPOH. TEKCTOBbIE aHHbIE.
— M. : iHippa-Unxenepus, 2016. — 416 ¢. — 978-5-9729-0127-2. — Pexkum focTyna:
http://www.iprbookshop.ru/51723.html >Kykos B. V. PacueT 1 KOHCTpyMpoBaHme 060pya0BaHuA
XUMUYECKNX NPOM3BOACTB [DNEKTPOHHBIN pecypc] : aNeKTPOHHbIV y4ebHO-MeTOANYECKNIA KoMMneKe / B.
W. XKykoB ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, [2012]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000163535. - 3arn. ¢ akpaHa.

5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTebHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail
KoHcynbTnpoBaHue e-mail
KoHTpo/nb e-mail
Eﬂstl\élS#:nHomBe y4ebHbIX 3EC

6. MpaBunna aTTecTayum oby4varoLmMxcs no y4ebHom gucumninHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 6.1.

Tabnunua 6.1
MuH. o
OueHnBaeMble BUbI AesATENbHOCTY 00yyatoLLmxcs 62 MakcvMasbHbIl 6ann

CemecTp: 8

Jlexyus: 8 15
Jlabopamopnasi: 8 16
lIpaxmuueckue 3auAmMUA: 14 28
PI'3: 10 21
3auem: 10 20

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiBNISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIIUHBI.

Tabnunua 6.2
Koae! DopMbI KOHTPO/A
KOMMeTeH
< Pe3yanaTb| 06yLIeHI/IFI
L 3awuTa |3awmra 3
droc nip o3 aueT
OMK.8 39. 3HaTb IU3NKO-XMMMNYECKYH CyTb MPOLLECCOB OUUCTKM BbIGPOCOB 1 COPOCOB + +
"7 [3arpAsHAOLWMX BELLLECTB B OKPY)KatOLLYyH0 cpeay
y2. YMeTb paccuuTbIBaTb NapameTpbl PUNKO-XMMUUECKMX NPOLIECCOB OUMCTKM + +
NPOMbILLNEHHbIX BbIGPOCOB B aTMOCHEPY ¥ CTOKOB B rugpoctepy
MK.23.B 36. nMeTb NpefcTaB/eHrie 06 OCHOBHbLIX HarNpaBAeHNAX U TEHAEHLMAX B +
chepe coBepLUEHCTBOBaHMSA CPEACTB 3alUnThI




MK.23.B 37. 3HaTb KOHCTPYKLMW, MPUHLMN AEACTBMA N TEXHUYECKME XapaKTEPUCTUKM + +
OCHOBHbIX pa3pabarblBaeMblX U UCMOb3YeMbIX TEXHUYECKMX 3KO3ALWMTHBIX CPEACTB

MK.23.B 38. 3HaTb NpaBWia s3Kcnayataunm, 06Cny>XXmBaHus 1 NOPsAOK pereHepaLmm +
OCHOBHbIX CPELCTB 3aLLNThI

MK.23.B y4. ymMeTb MAeHTUQULMPOBATL IKOMOrMYeCcKme NpobaemMsl 1 BblGUpaTh + +
3 (EKTUBHBIE UHCTPYMEHTbI 4151 X YCTPaHEHNS

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Beromkun A. I'. [Iporeccs! u anmapars! 3aIUThl OKPYKAOIIed cpeas! | yaeOHoe mocobne s
By30B / A. I'. Beromkun. - M., 2008. - 638, [1] c. : u.

2. Beromknn A.I'. UaxxeHepHas 3amuTa ruapocdepsbl OT COPOCOB CTOYHBIX BOA [ DJIEKTPOHHBIH
pecypce] : yuebHoe nocobue / A.I'. Betomkun, — DJeKTPOH. TEKCTOBbIE MaHHbIe. — M. :
HUndpa-Urxenepus, 2016. — 296 ¢. — 978-5-9729-0125-8. — Pexxum noctymna:
http://www.iprbookshop.ru/51722 html

3. Houenko A. 1. Mammne! u 060pyaoBaHue npuponoo0yCcTpONCTBA U OXPaHbl OKPYIKAIOIIEeH
cpenmsi ropopa : [yuebHoe mocodbue mis By3oB] / A. W. ouenko, B. A. 3otos. - M., 2007. - 518, [1]
C. . WL

[ononHnTensHaa nuTepaTypa

1. ITponecce! 1 anmapaTsl XUMAYECKOH TEXHOJIOTHH : yueOHoe mocodue aiis By30B / [A. A.
3axapogra, JI. T. baxmuesa, b. I1. Kongaypos u ap.] ; mox pen. A. A. 3axaposoit. - M., 2006. - 521,
[1] c. : umn., Tabn.

2. Kyxor B. 1. MaccooOmenHbie nporiecce! u armapatsl. [B 2 u.]. Y. 1 : yueOHoe nocobue / B. U.
Kyxos, C. U. Jlexxnun, I'. I'. KyBunnos ; HoBocu®. roc. TexH. yu-1. - HoBocubupck, 2007. - 129
c. . wu. - Ilapan. TUT. 1. aHTIIL.

3. Kyxos B. 1. MaccooOmenHbIe nporieccsl U armmapartel. [B 2 4.]. U. 2 : yueGHoe mocobue / C. W
Jlexxuun, B. U. XKyxkos, I'. I'. Kyemnnos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 136 c.
. Tabun., uin.. - Ommcano no 06i1. ; Ha 061 aBT.: B. K. XKyxos, C. W. Jlexxuun, I'. I'. KyBmuHos.

4. OCHOBHBIE MIPOLIECCHI U ANMapaThl XUMUYECKOW TEXHOJIOTHH | TTIOCOOUE MO MPOSKTHUPOBAHHIO |
[yuebHOe mocoOue /isi XUMHUKO-TEXHOJIOTHYECKUX crienuanbHocTeli By3oB] / [I'. C. bopucos u np. ]
; moxg pen. FO. K. JIeitaepckoro. - M., 2007. - 493 c. : un.. - [lepeneuarka ¢ u3n. 1991 r..

5. Hogelii cripaBouHMK XUMHKA U TexHojora. O6mue ceenenusi. Ctpoenne Bemectsa. @usnueckne
CBOMCTBA BAXKHEHIINX BEUIECTB. APOMATHYECKHE COeMUHEHHUsT. XUMHus (poTorpaduuIecKux
nporeccoB. HomeHkiatypa opranndeckux coequneHuil. Texauka tabopaTopHsix pabot. OCHOBBI
texnosioruu. MurtenektyansHas coocreeHHOCTs / [E. E. bubuk u ap. ; pen. A. B. MocksuH]|. -
CII6., 2006. - 1463 c. : wn., Tabmn.. - ABT. yka3aHbl Ha 00OpPOTE THUT. JI..

6. HoBeblii cripaBOYHHK XUMUKA U TexHOOra. OCHOBHBIE CBOHCTBA HEOPTAHUYECKHX,
OpPraHUYECKUX U dJIEMEHTOOprannueckux coenunennii / [[1. A. ne Bexku u mp. ; pen. Toma : H. K
CkBopuos u ap.|. - CII6., 2007. - 1271 c. : mi.. - ABT. yka3aHbl Ha 000pOTE THUT. JIL..

7. HoBelil cripaBOYHUK XUMHUKA U TexHosora. [Iporecch u anmapaTsl XUMHUYECKUX TexHOIorui. Y.
1 /[Octposckuii I'. M. u np. ; pen. Toma : Octposckuii I'. M.]. - CII6., 2007. - 841 ¢. : un.. - ABT.
yKa3aHbl Ha 000pOTE THUT. JI..

8. Hosslii cripaBouHuK xuMuka u texaosora. [lporeccs! u annapaTel XUMHYECKUX TeXHOJOrui. Y.
2 / [Octporckuii I'. M. u ap. ; pen. Toma : Octporckuii I'. M. ]. - CII6., 2006. - 915 ¢. : wi.. - ABT.
yKa3aHbl Ha 000pOTE THUT. JI..

9. JIypee 0. FO. Ananutuueckas xumust mpoMbinieHHbIX crounbix Box / FO. 1O. Jlypee. - M.,
1984. - 446, [1] c.




10. Makapenko B. K. 3amura BomHOM cpeabl OT pacrpoCTpaHEHHBIX 3arpsi3HUTENeH ;| yaeOHoe
ocoOue Uit OUHOM U 3a04HOM (hopM 00ydeHHSs 0 CIEHATBHOCTH "be3omnacHocTs
KusHenesTeapHoCcTH B TexHocdepe" / B. K. Makapenko ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2005. - 50, [1] c.. - Pesxum goctyna:

http://www. library.nstu.ru/fulltext/metodics/2005/makar.rar

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznarensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BbC "Znanium.com" : http://znanium.com/

5.

8. MeToaMyecKoe 1 NporpamMmMHoe obecrieyeHe

8.1 MeToanyeckoe obecneyeHme

1. ITaBnos K. @. IIpumeps! 1 3ama4uu 1o Kypcy IPOLIECCOB U amllapaToB XUMHUECKON TEXHOJIOTHUH :
yueOHoe rmocodue s By3os / K. @. ITaenos, I1. I'. Pomankos, A. A. Hockos. - M., 2007. - 575 ¢. :
WL, TaOJI.

2. XKyxos B. M. Pacuer 1 koHCTpyHpoBaHue 000pyIOBaHUS XUMUUECKHX IIPOU3BOCTB
[DnexTpoHHBI# pecypc] : 2JieKTpOoHHBIN yueOHo-MeTonuueckuii komruieke / B. M. XKykos |
HoBocub. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pesxxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000163535. - 3arx. ¢ sxpaHa.

3. Beromkun A.I'. MHxeHepHas 3amuTa OKpY Karomel cpenbl OT BPeIHBIX BIOPOCOB
[DnexTponHsIii pecypc] : yueOHoe mocobue / A.T'. Beromkut, — DIEKTPOH. TEKCTOBBIE TAHHBIE,
— M. : Undpa-Uuxenepus, 2016. — 416 ¢. — 978-5-9729-0127-2. — Pexxum goctyma:
http://www.iprbookshop.ru/51723 html

4, Conneimes P. B. Metoaunueckue u obuue pekomenaammu rno Harmucauuto PI'3 (pedeparos), mo
HaIpPaBJICHUIO « DKOJIOTHS U MPUPOAOIIOIB30BaHUEY [ DIeKTPOHHBIN pecypc] :
yuebHo-MeTonuueckoe mocodue / P. B. Conneimes ; HoBocu6. roc. TexH. yH-T. - HoBocuGHpck,
[2016]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000233328. - 3arun. ¢ skpana.
5. Hemymienko JI. A. Metonuueckue yka3zaHus K JIabopaTOpHbIM paboTaM Mo AUCLUATLIUHE
«IIpoueccer 1 anmapathl 3aUIUTHI OKPYIKAOLIEH cpeably [ DneKTpOoHHEIN pecypc] :
yuebHo-MeTonuueckoe mocooue / 1. A. Hemymenko ; Hoocu6. roc. TexH. yH-T. - HoBocHOHUpCK,
[2016]. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000233289. - 3aru. ¢ s3xpaHa.
6. Jlapuukua B. B. TIpomeinutenHast 5K0yiorus ; 1a00paTOPHBI MPAKTHKYM : [yueOHoe mocodue] /
B. B. Jlapuukun, K. IT. I'yces ; HoBocub. roc. Texs. yH-T. - HoBocubupck, 2011. - 53, [2] ¢. : wi,
tabn.. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000153204

7. KonTpons u 3amuyra BOOHON Cpebl | METOOUYECKHe YKA3aHUS 110 BBITTOJIHEHHIO KOHTPOJIBHBIX
pabot no crienmansHocTr 280101 "BesonacHocTs ku3HenesTensHOCTH B TexHOchepe" / HoBocuo.
roc. Texs. yH-T ; [coct. M. B. Jleran, B. K. Makapenko]. - Hosocubupck, 2007. - 31, [2] ¢. : wi.. -
Pexxum nocryna: http://www library . nstu. ru/fulltext/metodics/2007/n3292 rar

8.2 Creupanm3nposaHHoe NporpammHoe obecneyeHne
1 Office
2 Windows



9. MaTtepnanbHO-TeXHUYECKOoe obecneyeHune

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeaMa-nNPoeKTop, 3KpaH, KOMMbITEP
ANS YNPaBieHNs)

UTeHwne nekumi

CneupnanbHoe 060py10BaHNe

No

HanmeHoBaHue

Ha3HaueHue

1

Becbl PB153-S/FACT (151r, 0,01r)

B3BelumBaHWe pasinyHbIX BELLECTB; BECHI
06nafaroT aBTOMaTNYECKOIN Ka/IMOPOBKOW C
3N1EKTPONPUBOLOM, UCMONb3YIOLLENA
BHYTPEHHIOI Ka/IMOPOBOUHYHO T1pIO,
aBTOMAaTMYECKN KambpyroTesa npu
M3MEHEHUN TeMNepaTypbl OKPYXXatoLLeit
cpeApl, UMeT (hyHKLUMM TapupoBaHus, "Cuet
WTyK", "lNpoLegHTHOE B3BELLNBaHNE",
"Mpon3BObHbIA KO3PULMEHT",

" InHaMmyeckoe B3BeLNBaHMe" (C pyYHbIM
WX aBTOMATUYECKMM 3anyCKOM)

Becbl XP 8001S

B3BelunBaHWe pasinyHbIX BELLECTB; BECHI
06nafarT aBTOMaTNYECKON Ka/IMOPOBKOW C
3N1EKTPONPUBOLOM, UCMONb3YIOLLEN
BHYTPEHHIOI Ka/IMOPOBOUHYHO TUpHO,
aBTOMAaTMYECKUN KambpyroTes npu
M3MEHEHUW TeMMNepaTypbl OKpYXatoLLeit
cpeApl, UMeT (hyHKLUMM TapupoBaHus, "Cuet
WwTyK", "INpoLegHTHOE B3BELLNBaHNE",
"Mpon3BObHbIA KO3ULMEHT",

" InHaMmyeckoe B3BeLNBaHME" (C PyUYHbIM
WX aBTOMATUYECKMM 3anyCKOM)

LLIkadh cywmnbHbIi Wise Ven Vof-50

LLIKath ¢ MPUHYAUTENbHBIM TUMOM
BEHTUNALMMN NpeHa3HauYeH Ans yaaneHus
BNary 13 pasfnyHbIX MaTepUanos, CEHCOp
TeMMepaTypbl, BCTPOEHHbIV B HarpeBaTeb,
o6ecneunBaeT (yHKLMIO aBTOMATNYECKOro
NpeAoXpaHeHnsi Kamepbl CyLLIULHOTO LKaga
OT Neperpesa, A0MN0MHUTE NbHbIA aHaI0rOBbIii
KOHTPO//Ep C 06paTHOI CBSA3bO MOCTOSHHO
06pabaTbiBaeT CUrHa/I CeHCopa TemrepaTypbl
BHYTPW CYLLUWNbHOIN KaMepbl, MUHAMU3MPYS
OTK/OHEHMS U OLUMBKW JaTuiKa, W NoBblLLas,
TakuM 06pa3om, NPOV3BOANTENBHOCTb
Kamepb!

Melanka marHuTHas SMHS-3

lNpefHa3HauyeHa Ans nepeMeLLIMBaHus
pacTBOPOB

MatuvHa drotaymoHHas 237D/

INpeAHa3HauyeHa 4ns NpPoBeAeHUS
VCCneoBaHNA 060raTUMOCTM Py LIBETHbIX,
UepHbIX META/INIOB U PYrnX MOME3HbIX
VICKOMaeMbIX METOI0M NeHHOW hioTaumy




LLkadh cywmnbHbId WiesVen Wof-305

LLIkach ¢ NpHYAUTENbHBIM TUMOM
BEHTUNAUMM NPeAHA3HaYeH 415 yAaneHns
BMary U3 pasnnyHbIX MaTeEPUanoB, CEHCOP
TeMnepaTypbl, BCTPOEHHbI B HarpeBare/isb,
obecneymBaeT PYHKLMIO aBTOMATUYECKOIO
MPeAoOXpaHeHNs KamMepbl CYLLIMIbHOTO LUKaga
OT MneperpeBa, A0NOMHUTENbHBbIV aHaN0rOBbIi
KOHTPONNep ¢ 06paTHON CBSA3bH NMOCTOAHHO
06pabaTbIBaeT CMrHaa ceHcopa TeMnepaTypbl
BHYTPW CYLUWIbHOIN KaMepbl, MUHUMU3NPYS
OTK/IOHEHWS 1 OLUMOKM AaTuMKa, 1 NoBbILLIas,
TaK1M 06pa3oMm, NPOM3BOANTENBHOCTb
Kamepbl

LLIkath cylumnbHbIA BakyyMHbIn Wise Ven
Wof-30

CyLUKa, 06XWr, fierasauys TBepAbIX Ten 1
XXUAKOCTE, BaKyyMHasi NPONWUTKa, aHanus
BNKHOCTYW, HAHECEHME MOKPbITWIA U T.1.




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa nrkeHEepHBIX TPOOIIEM SKOJIOTHH

“YTBEPXIAIO”

JIEKAH ®JIA

n.1.H., mpodeccop C.JI. Canenko
2 r.

(13

®OH/JI OHEHOYHbBLIX CPE/ICTB

YYEBHOM JUCHUTNIAHBI
HpOHeCCLI " almnaparTsbl 3alllUTbI BOI[HOﬁ Cpeabl

ObpazoBarenbHas nporpamma: 05.03.06 Dkosiorust ¥ NPUPOIONIOIL30BAHHE,
npoduik: JKojoruueckas 6€301acHOCTh

Hosocubupck 2017



1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM TMCUMILINHBI

O06o0meHHas CcTpykTypa (OHJAa OLEHOYHBIX CPeACTB Mo auctuiianHe «lIpoueccsl u annmapaTsl
3alUTHI BOAHOM cpenbl» npuBeaeHa B Tabmuiie.

Tabnuna
Moxasarean 9Tansbl OEHKH KOMIETEHIINIi
chopMupOBaH- Meponpustust
DopMmupyeMble HOCTH KOMIIe- Tenbr TEKYyHIIero KoH- IpomeKyTouHast
KOMIIETCHUMH |TeHIui (3HaHus, (K;g;)::()ii aTTecTamus (K-
MeHHsl, HABbI-
y KP’I) npoekr, PI3(P) 3aMeH, 3a4eT)
M Jp.)
OIIK.8 Bmage- |39. 3HaTh pu3mKo- | BcmomoratensHpie nporieccsl u ammapatsl 30C.  |PI'3, pasnmensr 6-|3ader, BOnpoCk
HHE 3HAHUSMH O | XHMHYECKYIO [ponece kopposuu. Texnomormu o6padoTkH Bo- |9 6-9, 13-25, 27,
TEOPETHYECCKUX |CYTh IIPOIECCOB | IIBI JJIS 3AIIUTHI TPYOOIIPOBOIOB OT KOPPO3HUH. 29-39, 41-53

OCHOBAX JKO0JIO-
THYECKOI'0 MO-
HUTOPUHTA,
HOPMHUPOBAHUS
U CHIDKCHUS
3arps3HeHUs
OKpy>Karoiein
Cpelnbl, TEXHO-
T€HHBIX CUCTEM
M DKOJIOTHYe-
CKOT'O PUCKa;
CIIOCOOHOCTH K
HCIIOJIB30BaHHIO
TEOPETUIECKUX
3HaHWUM B IIpaK-
THYECKOH Ies-
TEJbHOCTHU

OYUCTKH BBIOPO-
COB U cOpOCOB
3arps3HAOLIIX
BEILIECTB B OKPY-
HKAIOIIYIO CpeLLy

Knaccudukarus sacoco. O0macTu npruMeHEHHUS,
napameTpsl HacocoB. KoMrpeccopHble MallIiHBbI.
[puHuun neiicTusi, HazHayenue. Knaccuguka-
LIUsI CMECUTEIBHOTO 000pynoBaHus. OCHOBBI
pacdera MemanoK. VICTOUHUKHU 3arps3HEHUS
rugpocdepsl. CoiicTBa cTouHBIX BoJ. HeoOxo-
JuMas CTCIICHb OYHNCTKH CTOYHBIX BOJ. Knaccu-
(UKanus METOIOB U CIIOCOOOB OYHUCTKH CTOYHBIX
BOJ OT mpuMecei. Kitaccndukanus MeTonoB o4u-
CTKH CTOYHBIX BoA [Iponecch! u anmmaparsl 11
OMONOrM4IeCKOl OUNCTKH CTOYHBIX BoA. [Ipormec-
CBI M anmaparsl 171 TITyOOKOH OYUCTKH (1004 H-
CTKH) CTOYHBIX BOJ. ['IyOoKast ourcTKa Ha
(buIbTpax ¢ 3epHUCTON U MJIaBaIOIIEH 3arpy3Ka-
MH. Y 1aJeHne pacTBOPEHHBIX BEIIECTB METOIOM
cop6mu. Ocmoc, 06paTHbIN ocMoc. bruonorude-
cKast AeHuTpuduKaius. Y CcTaHOBKH Juisi 00e33a-
paXXuBaHMs CTOYHBIX BOA. Y CTPOMCTBA IS Ha-
CBIIICHUS KHCIOPOJIOM OUHIIEHHBIX CTOYHBIX
BoJ. [Ipomecchl n armaparsl MEXaHUYECKOH O4Yn-
CTKH CTOYHBIX BoA. COOpyXeHHs epBUYHON
00paboTKH (YCpETHUTEIH, PEIETKH, HeTeI0-
BYIIKH). ANIIIApaThl U1 OCAXKJICHUS IpuMeceil n3
CTOYHBIX BOJI (IIECKOJIOBKH, OTCTOMHUKH, THAPO-
IIUKJIOHBI, HIEHTPUPYTH, )KUIKOCTHBIE CerapaTo-
pr1). KomOGunupoBaHHbIe COOpYyKeHHS. Y CTpOii-
CTBO, IPUHIIUII JCUCTBHUS, 3PPEKTUBHOCTD, ITPH-
MEHEeHHe. Y CTAaHOBKH U ammapaTsl 11l (PU3HKO-
XUMHUYECKON OUUCTKU CTOYHBIX BOJ. Y CTAaHOBKHU
JUTSL KOAaryJIHPOBaHUS U (DIOKYJINPOBAHUS IPUMe-
cell CTOYHbIX BoA. DIIoTaIIOHHBIE YCTAaHOBKH.
OkcTpakuroHHble anmapaTtsl. CopOLMOHHEIE yC-
TaHOBKH. XapaKTEpPUCTUKH COPOSHTOB U UX BU-
a1, Perenepanust copoenToB. lloHooOMeHHBIE
MIPOLIECCHI U amnmapartsl. XapakTeprucTHKa HOHH-
TOB U UX IIPUMEHCHUC. 3J’IeKTpOXI/IMI/I‘-IeCKaH o4yun-
CTKa CTOYHBIX BOJI. MeMOpaHHbIe anmapaTsl. Ma-
Tepuan MeMOpaH u ux popma. Pexrnpukanmon-
HBIE ¥ IEPETOHHBIE YCTAaHOBKH. Pa3nenenne cme-
cell KpucTau3anuen. Y CIIOBUS U CIIOCOOBI TI0-
JIy4€HUs1 KPUCTAIJIOB UX pacTBOPOB. Brinmapusa-
HUE KaK METOJ KOHLIEHTPUPOBAHUS PACTBOPOB.
VYcTpoicTBO, NPUHIIMIT ASHCTBHS, IPUMEHEHUE,
pacyet 3()(heKTUBHOCTH COOTBETCTBYIOIINX all-
naparoB. OuUIbTpalMOHHBIE YCTaHOBKH. DUibT-
pYIOIIne MaTepHaibl ¥ UX OCHOBHBIE TapaMETPBI.
Bapabanuble ceTkn 1 MUKpO(WIBTPHI. YIIbTpa-
(bunpTpanus, HaHOQUIBTPAIUs. 3EPHHUCTHIC
buabTpEl. UITBTPHI ¢ IOTUMEPHOH 3arpy3KOH.
DneKTpOMarHuTHbEIE PUIBTPHI. Y CTPOMCTBO,
TIPUHIINIT JeHCTBUS, pacdeT 3P (HEKTUBHOCTH,




MpUMeHeHne. XUMHUUecKasi OUMCTKAa CTOUYHBIX
BOJI. YCTPOWCTBO U MPUHIUIT ACHCTBUSA YCTAaHO-
BOK HEUTpaJIU3al[M1 U OKUCIIEHUS IIpUMecen
CTOYHBIX BOJ.

OIIK.8

y2. yMeTb pac-
CUMTHIBATH Mapa-
MeTpbI PpU3NKO-
XUMHUYECKHX
MIPOLIECCOB OYH-
CTKH HPOMBIIII-
JICHHBIX BBIOPO-
coB B aTMochepy
U CTOKOB B TH]-

pocdepy

KoncTpykTuBHbIi pacuet nentpudyr Onpenene-
Hue 3 dexTHBHOCTH PabOTHI HAOPHOTO TUAPO-
nukioHa OcaxxJeHue oA JeCTBUEM CUIIBI TH-
xecTr OUMCTKA CTOYHBIX BOJ METOJI0OM (iioTa-
uuu IlepexkaunBanue xunkocteil. Hacocsl Ilepe-
MeImnBaHue B kuIKo# cpene [Iporece pumbTpo-
BaHMSA Yepe3 MOPUCTYIO neperopoaky Paznenenue
"KUIKOCTB-TBEpAOE Teo" HeHTPH(PYTHPOBaHUEM
PacueT koHCTpYKUIMI OTCTOMHUKOB JIJIsl OCBETIIE-
HUS CTOYHBIX BOJ Y CPEIHUTEIH Y CTAaHOBKH H
anmapatsl 11 QU3NKO-XUMHYECKOH OYMCTKU

CTOYHBIX BOJ. Hpouecc JKHUJKOCTHOM OKCTpAaKIHU.

OmnpeneneHre U30TEPMBbl IKCTPAKIUHN Y CTAHOBKU
U anmnaparsl s GU3UKO-XUMHUYECKOW OUUCTKH
cTOuHBIX BOJ. IIponecc neperoHku »KuIKoCTe.
Pextudukaryis.

OTueTsl 1o Ja-
0opaTOpHBIM
paboTam, 3aiu-
TBI

3aueT, BONPOCHI
10-13, 15, 34, 53

I1K.23.B Bnaze-
HH€E 3HAHUSIMH O
3aIIUATE YEIOBE-
Ka ¥ OKpY»Karo-
el cpeapl oT
pa3UYHBIX (pak-
TOPOB €CTECT-
BEHHOIO W aH-
TPOMOTEHHOTO
TIPOUCX 0K ICHHS

34. UMETh Mpe-
craBjeHue 00
OCHOBHBIX Ha-
MIPABICHUSAX U
TEHAEHIUAX B
ctepe coBepIeH-
CTBOBAHUS
CPEIICTB 3aIUThI

Wcrounuku 3arps3Henus ruapocdepsl. CBoiicTBa
CTOUHBIX BoJ. HeoOxonumas cTeneHb OYNCTKA
cTouHbIX BoJ. Kiaccugukanus MeTonos n
CIIO0COO0B OYMCTKH CTOYHBIX BOJL OT IIPUMECEH.

3aueT, BONPOCH
3-5, 19, 25, 27,
28, 41-43, 50

[IK.23.B

35. 3HaTh KOHCT-
PYKIIUU, IPUHITAT
JNIEWCTBUS U TEX-
HHUYECKHE Xapak-
TEPUCTHKH OC-
HOBHEIX pa3pada-
THIBAEMBIX U UC-
10JIb3YEMBIX TEX-
HHYECKHX 3K03a-
LIUTHBIX CPEJICTB

BcnomorarensHbie nponieccs! U anmapaTs! 30C.
Iporece koppo3uu. TexHomoruu 06paboTKH BO-
JIBI JUTSL 3aIIUTH TPYOOIIPOBOJIOB OT KOPPO3UH.
Knaccudukanus HacocoB. O6nacTu npruMeHeHusl,
mapaMeTpsl HacocoB. KoMIipeccopHbIe MaITiHEIL.
[puHun neiicteus, Ha3HaueHUe. Knaccuguka-
[UST CMECUTEIILHOTO 000pynoBaHust. OCHOBBI
pacdera Memranok. Kiaccupukaiys MeTo10B
OYHUCTKH CTOYHBIX BOJ [Iporieccs! u armapaTsl
JUI OMOJIOTHYECKOM OUHCTKH CTOYHBIX BOJI.
IIpotecchl u anmapatkl Il TITyOOKOW OUHCTKU
(moourcTKH) CTOYHBIX BOI. [1yOOKast ouncTKa Ha
GbuIbTpax ¢ 3epHUCTON U IUIaBaIOIIEH 3arpy3Ka-
MH. Y JajeHne paCTBOPSHHBIX BEIIECTB METOAOM
cop6mm. Ocmoc, o6paTHbIN ocMoc. bronoruye-
CKast AeHUTpu(UKalys. Y CTaHOBKH JuIs 00e33a-
PaKUBaHUSI CTOYHBIX BOJ. Y CTpOMCTBA AJIsl Ha-
CBIILICHUS KHCIOPOJIOM OYHIIEHHBIX CTOYHBIX
BoJ. [Ipomecchl n anmaparsl MEXaHUYECKOH 04n-
CTKH CTOYHBIX BoA. COOpYKEeHHs NEePBUYHOM
00paboTku (ycpeaHNTENH, PEIIEeTKH, HeTeo-
BYIIKH). ATIIIapaThl JUII OCAXKACHUS IpUMecei n3
CTOYHBIX BOJI (TIECKOJIOBKH, OTCTOWHUKH, THIPO-
LUKJIOHBI, IEHTPU(YTH, KHUIKOCTHBIE CETapaTo-
pr1). KomOunupoBanHbIE COOpYKEHHS. Y CTPOH-
CTBO, IPUHIUT JIeficTBHSA, 3()(HEKTUBHOCTE, PH-
MEHEHHE. Y CTaHOBKHU U ammnapaTsl i PU3HKO-
XMMHUUYECKOI OYMCTKH CTOYHBIX BOJI. Y CTAHOBKH
JUTSL KOAryJIUpOBaHUs U (DIOKYIMPOBAHUS IPUME-
cell CTOYHbIX BoA. DroTalOHHbBIE YCTaHOBKH.
OkcTpakuyoHHble annapatsl. CopOLMOHHEIE yC-
TaHOBKH. XapaKTepPUCTUKH COPOCHTOB U UX BU-
nel. Perenepanus copoenToB. MloHooOMeHHbBIE
MIPOIIECCHI U anmapaThl. XapakTepUCTHKa HOHHU-
TOB M UX IPUMEHEHHE. DICKTPOXUMHUUIECKAS OUH-
CTKa CTOYHBIX BOJ. MeMOpaHHbIe anmaparsl. Ma-
Tepuas MeMOpaH U ux ¢opMma. PekTndukannon-

PI'3, pa3nen 8

3aueT, BOIPOCH
6-18, 20, 22, 26,
28, 31-35, 38-40,
43, 45,47, 48, 50-
54




HBIE U IEPETOHHbIE YCTAaHOBKU. Pa3nenenue cme-
cell KprucTauM3anuei. Y CJIOBUS U CIIOCOOBI TTO0-
JIy4eHHsI KPHCTAIUIOB X pacTBOPOB. Beimapusa-
HHE KaK METOJ KOHLIEHTPUPOBAHUS PAaCTBOPOB.
YeTpolcTBO, MPUHLIMI AEHCTBYS, IPUMEHEHHE,
pacueT 3¢ (heKTHBHOCTH COOTBETCTBYIOIUX all-
naparoB. OuUIbTpanMOHHBIE YCTaHOBKH. DUibT-
pyolye MaTepuabl ¥ UX OCHOBHBIE ITApaMEeTpBHI.
Bapabannble ceTkn 1 MUKpOWIBTPHI. YIIbTpa-
¢dunbTpanus, HaHOQUIbTpalKs. 3epHUCTHIE
GUIbTPBI. OUIBTPEI C TOJTUMEPHON 3arpy3KOou.
DJeKTpOMarHuTHbIE (PUIBTPHL. Y CTPOUCTBO,
TIPUHITUIT JeHCTBUS, pacdeT 3P (PEKTUBHOCTH,
MIPUMEHEHNE. XMMUYECKast OUMCTKa CTOYHBIX
BOJ. YCTpONCTBO U MPUHLIMII AEHUCTBUSI YCTaHO-
BOK HEHTpanu3aluu U OKUCIEHUS pUMeceit
CTOYHBIX BOJ.

IIK.23.B

36. 3HATH TPaBUIIA
9KCILTyaTaIHH,
00CTy)KUBaHUS U
MOPSIIOK pereHe-
paruy OCHOBHBIX
CPEJCTB 3allIUThI

Bcnomorarensasle npouecchl U anmnapats 30C.
ITpouecc koppo3un. TexHomornu 06pabOTKN BO-
JIBI 1711 3aLIUTHI TPYOOIPOBOJOB OT KOPPO3HH.
Knaccudukarus HacocoB. O6nacTu npruMeHeHusl,
napameTpsl HacocoB. KoMIpeccopHble MallIiHBbI.
[puHuun neiicTusi, HazHayenue. Knaccuguka-
LUl CMECUTEIBHOTO 000pynoBaHus. OCHOBBI
pacuera Mewanok. [Iponeccel u annapats! A
OMONOTM4IeCKOl OUNCTKH CTOYHBIX BoA. [Ipomec-
CBI M anmaparsl 171 TTyOOKOH OYUCTKH (1004 H-
CTKH) CTOYHBIX BOJ. ['IyOoKast ourcTKa Ha
¢$uIBTpax ¢ 3epHUCTOH U IIIaBAIOIIEH 3arpy3Ka-
MH. Y TalleHne PpacTBOPEHHBIX BELIECTB METOIOM
copbumu. Ocmoc, oOpatHEIA ocMoc. bruonoruye-
cKast AeHuTpuduKalys. Y CTaHOBKH Juisi 00e33a-
paXXuBaHMs CTOYHBIX BOZ. Y CTPOMCTBA [ Ha-
CBIIIEHUS KUCIOPOJIOM OYHIIIEHHBIX CTOUHBIX
BoJI. [Iporiecch! u anmapatsl MeXaHUYECKOH oun-
CTKH CTOYHBIX BoJI. COOpyKeHHS EPBUYHOM
00paboTKH (YCpeTHUTEIH, PEIIETKH, HeTeI0-
BYIIKH). ANIIIapaThl U1 OCAXKJICHUS TpuMeceil n3
CTOYHBIX BOJI (IIECKOJIOBKH, OTCTOMHUKH, THAPO-
LUKJIOHBI, IEHTPHU(YTH, )KUIAKOCTHBIE CeTapaTo-
pr1). KoMOuHMpOBaHHEIE COOpPYKEHHS. Y CTPOH-
CTBO, IPUHIIUIT AEHCTBHUS, 3PPEKTUBHOCTD, ITPH-
MEHEHHUE. Y CTaHOBKH M almaparsl i GU3NKO-
XUMHUYECKON OUUCTKU CTOYHBIX BOJ. Y CTAHOBKHU
JUTSL KOAaryJIMPOBaHUS U (DIOKYJINPOBAHUS IpUMe-
cell cTouHbIX BoA. PIOTAalMOHHBIE YCTAHOBKHU.
OKkcTpakuroHHbIe anmapatbl. CopOIMOHHEIE yC-
TAaHOBKH. XapaKTePUCTUKH COPOEHTOB U UX BH-
a1, Perenepanust copoenToB. lloHooOMeHHBIE
MIPOLIECCH] U aNmnapaTtsl. XapaKTepUCTUKA HOHU-
TOB U MX IPUMEHEHUE. DIEKTPOXUMHUYECKAS OUU-
CTKa CTOYHBIX BOA. MemMOpaHHbIe anmapaTsl. Ma-
Tepuai MeMOpaH u ux popma. Pexruduxanmon-
HBIE ¥ IEPETOHHBIE YCTAaHOBKH. Pa3nenenne cme-
cell KpucTan3anuen. Y CIIOBUS U CLIOCOOBI TI0-
Jy4eHHsI KPUCTAIIJIOB UX PacTBOPOB. Brimapusa-
HHUE KaK METOJ{ KOHIICHTPUPOBAHUS PACTBOPOB.
YerpoiicTBO, MPpUHLMI IEUCTBUS, IPUMEHEHHE,
pacdeT 3p(HEeKTUBHOCTH COOTBETCTBYIOIINX all-
napatos. OUAbTPaLIMOHHBIE yCTaHOBKU. DUIBT-
pyolye MaTepuabl U UX OCHOBHBIE ITapaMeTpBhIL.
Bapabanuble ceTkn 1 MUKpO(UIBTPBL. YIIbTpa-
¢unbTpanus, HaHoQUIbTpalXs. 3epHUCTHIE
GuIbTPBl. OUIBTPEI C TOJMMEPHON 3arpy3Kou.
DJeKTpOMarHuTHbIE (GUIBTPHL. Y CTPOHCTBO,
TIPUHIINIT JeHCTBHS, pacdeT 3P HEKTUBHOCTH,
MIPUMEHEHNE. XMMUYECKast OUMCTKA CTOYHBIX
BOJI. YCTPOWCTBO W MPUHIUI ACHCTBUSA YCTAHO-

3auert, BOIPOCHI
6-18, 20, 22, 26,
28, 31-35, 38-40,
43, 45,47, 48, 50-
54




BOK HeﬁIpanmauI/m 1 OKUCJICHUA HpHMeCGﬁ
CTOYHBIX BO.

IIK.23.B

y4. yMeTb ujeH-
TUQHULUPOBATH
9KOJIOTUYECKHE
MPOOJICMEI U BbI-
6upatb 3 dex-
TUBHBIE HHCTPY-
MEHTBI I UX
yCTpaHEeHUs

BcenomorarensHsie npoueccs! 1 annapaTst 30C.
Iponece koppo3uu. TexHomoruu 06paboTKH BO-
b1 JUISL 3aLIUTHI TPYOOIIPOBOJIOB OT KOPPO3HH.
Knaccudukarms HacocoB. Obnactu npuMeHeHUs,
napaMeTpsl HacocoB. KoMmnpeccopHbIe MalIuHBI.
[puntun neiicteus, HazHaueHue. Knaccnguka-
LUST CMECUTEIILHOTO 000pynoBaHust. OCHOBBI
pacdera Memanok. VICTOUHHMKHM 3arpsa3HEHHS
runpocdepsl. CBoiicTBa cTOUHBIX Bo. HeoOxo-
J¥Masi CTETICHb OYHCTKH CTOYHBIX BoJ. Kiaccu-
(UKanus METO/I0B U CIIOCOOOB OYUCTKH CTOYHBIX
BOJl OT puMeceit. Kitaccngukanus MeTo10B 04u-
CTKH CTOUHBIX BOJ IIponeccs! u annmapaTs! A7t
OHMOJIOTUYECKOM OUMCTKH CTOYHBIX BOA. Ilporec-
CBI U anmaparsl 1Jis [IyOOKOH OYHCTKH (J1004H-
CTKH) CTOYHBIX BOJ. ['IyOoKast ourcTKa Ha
¢$uIBTpax ¢ 3epHUCTOH U IIIaBAIOIIEH 3arpy3Ka-
MH. Y JalleHne PacTBOPEHHBIX BELIECTB METOIOM
copbumu. Ocmoc, oOpatHeI ocMoc. bruonoruge-
CKast ACHUTpU(UKaIMs. Y CTAHOBKH JUIs 00e33a-
PaKUBaHUS CTOYHBIX BOJ. YCTpoiicTBa A Ha-
CBIIIEHUS KUCIOPOJOM OYHUIIIEHHBIX CTOUHBIX
Boa. [Iponeccs! u annmapaTsl MEXaHUYECKOH 04H-
CTKH cTOYHBIX BoJI. CoOpy’KeHHs epPBUYHOM
00paboTKH (YCPEAHUTEIH, PEIICTKH, HedTemao-
BYIIKH). ATIIIapaThl U1 OCAXACHUS IpuUMeceil u3
CTOYHBIX BOJ (IIECKOJIOBKH, OTCTONHHUKH, THAPO-
LUKJIOHBI, IEHTPHU(YTH, )KUIAKOCTHBIE CeTapaTo-
pr1). KomOuHMpOBaHHEIE COOpPYKEHHS. Y CTPOH-
CTBO, IPUHIUIT AEHCTBHUS, 3PPEKTUBHOCTD, ITPH-
MEHEHHE. Y CTaHOBKHU W ammapaTsl Ui PU3HKO-
XMMHYECKOI OYMCTKH CTOYHBIX BOJI. Y CTAHOBKH
JUISL KOAryJIMpoBaHus M (pIIOKYJIMPOBAHUS PUMeE-
cell CTOUHBIX BOJ. PIOTAlMOHHBIE YCTAHOBKHU.
OKcTpakuroHHbIE anmapartbl. CopOIMOHHbIE yC-
TAHOBKH. XapaKTepUCTUKHU COPOEHTOB U UX BH-
nel. Perenepanus cop6eHToB. loHOOOMEHHBIE
HPOIIECCH U anmnapaTsl. XapaKTepuCTHKa HOHH-
TOB ¥ UX IPUMEHEHHUE. DIIEKTPOXUMHUUECKAsT OUH-
CTKa CTOYHBIX BOA. MeMOpaHHbIe anmnapaTsl. Ma-
Tepuai MeMOpaH u ux popma. Pekruduxanmon-
HBIE U IEPETOHHbIE YCTAaHOBKU. Pa3nenenue cme-
cell KpucTanau3anuen. Y cioBus U crocoOsl 1o-
JIy4eHHsl KPUCTAIIJIOB UX pacTBOPOB. Brimapusa-
HHUE KaK METOJ KOHIICHTPUPOBAHUS PACTBOPOB.

Y eTpoiCTBO, IPUHLIKI ACHCTBUS, IPUMEHEHHUE,
pacdet 3¢ (HEeKTUBHOCTH COOTBETCTBYIOLIUX aIl-
napatoB. OWIbTpallMOHHBIE YCTAHOBKU. PUIBT-
pyoIe MaTepraIbl ¥ X OCHOBHBIE TTAPaMEeTpHI.
Bapabanuble ceTku 1 MUKPOGMIBTPEL. YIbTpa-
¢unbTpanus, HaHOQUIbTpalKs. 3epHUCTHIE
GUIbTPBl. OUIBTPEI C TOJUMEPHON 3arpy3KOoH.
DJeKTpOMarHuTHbIE (PUIBTPHL. Y CTPOHCTBO,
MIPUHLINI JEHCTBHUS, pacdeT () (PEeKTUBHOCTH,
IpUMeHEeHHe. XUMUUECKasi O4YMCTKA CTOYHBIX
BOJI. YCTPOWCTBO W MPUHIUIT ACHCTBUSA YCTaHO-
BOK HEUTpaJIU3aIlMU U OKUCJICHUS ITpUMecen
CTOYHBIX BOJ.

PI'3, pa3nensr 3-
59

3aueT, BONPOCHI
1,2




2. MeToMKa OlleHKH 3TanoB (opMUPOBAHUS KOMIIETEHIHIl B pAMKAaX AU CHUIINHBI.

[TpomerkyTouHas aTTecTalys Mo AUCLUILIMHE POBOAMUTCS B 8 ceMecTpe - B popMe 3auera, KOTOPbIi Ha-
npaBJieH Ha OeHKY copmupoBanHocTy kommnereHnuii OITK.8, ITK.23.B.

3aueTr IIpOBOAUTCA B YCTHOI>'I (bopMe C COCTaBJICHUEM TE3UCOB OTBETOB, 110 Oomreram.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH MPOBEICHUN MEPOIPHUITUN TEKYILEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasjena 1.

B 8 cemectpe 00s3aTenbHBIM 3TAallOM TEKYLIEH aTTECTAllMM SBISETCA pacdeTHO-TpaduuecKoe 3a/iaHue
(PT'3). TpeboBanus k BeimoaHeHHI0 PI'3, cocraB u nmpaBuiia oleHKH chopMyaupoBansl B macmopte PI'3.

OO0mme npaBuiia BEICTABICHUS OLICHKHU I10 AUCIHUILIMHE ONPEACISIOTCS OaIbHO-PEUTHHTOBOW CUCTEMOMH,
IPUBEJCHHON B paboueil mporpaMme yueOHOM TUCLUILUIMHBI.

Ha ocHOBaHWM TpHUBEIEHHBIX Aaliee KPUTEPUEB MOXKHO CJIIENaTh OOIUI BBIBOJ O C(HOPMHUPOBAHHOCTH
komnerennuii OIIK.8, 11K.23.B, 3a koTOpbie OTBEYAET AUCUUILIMHA, HA PA3HBIX YPOBHSX.

OO0mas xapakTepucTHKa YPOBHEH 0CBOCHUSI KOMIIETeHIIUM:

— Hwuke moporoBoro. YpoBeHb BBHIIIOTHEHHS padOT HE OTBEYAET OOJIBIIMHCTBY OCHOBHBIX TPeOOBa-
HHI, TEOPETUUECKOE COJICPIKaHNE Kypca OCBOCHO YaCTHYHO, MPOOEIIBI MOTYT HOCHTh CYIIIECTBEH-
HBI XapakTep, HEOOXOAMMBIC MPAKTHYECKUE HABBIKU PAOOTBI C OCBOGHHBIM MaTepHaioM chop-
MHPOBAHBI HE JIOCTATOYHO, OOJBUIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON OOydYeHHUS y4eOHBIX
3a/1aHUI HE BHIITOJHEHBI WU BBITIOJIHEHBI C CYIIECTBEHHBIMU OIINOKaMHU.

— IloporoBsblii. YpoBeHb BBIIIOJHEHUS PAa0OT OTBEYAET OOJIBLIMHCTBY OCHOBHBIX TpeOOBaHUI, Teo-
pPEeTHYECKOe COo/IepKaHHe Kypca OCBOGHO YaCTUYHO, HO MPOOEIbl He HOCST CYILIECTBEHHOTO Xapak-
Tepa, HEOOXOJMMBbIC TMPAKTHYECKUE HABBIKM PAOOTHI ¢ OCBOCHHBIM MaTEpPUAIIOM B OCHOBHOM
copMuUpOBaHbl, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpPOrpaMMoil oOy4yeHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE BHJIbI 33 JaHUI BBIITOJIHEHBI C OIIMOKAMHU.

— ba3oBblii. YpoBeHb BBINOJHEHUSI pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOECHO MOJIHOCThIO, 0€3 po0esioB, HEKOTOPbIE MPAKTHUECKHE HABBIKU PabOThI
C OCBOGCHHBIM MaTepuanoM CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPETyCMOTPEHHbIE MPOrpamMMOi
o0y4eHus1 yueOHbIe 3a/laHUs BBIIOJIHEHbI, KaY€CTBO BBIMIOJIHEHUS HU OJHOTO U3 HUX HE OILEHEHO
MUHHMAaJIbHBIM YHCIOM 0ajulOB, HEKOTOpBIE M3 BBIOJHEHHBIX 3aJaHMH, BO3MOXKHO, COJEepXKar
OLIMOKH.

— IlpoaBuHYTHIA. YpOBEHb BBINOIHEHUS pabOT OTBEYAET BCEM TPeOOBAaHMSM, TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOSHO MOJIHOCTBIO, 6€3 Mpo0esoB, HE00X0IMMbIe TPAKTUYECKHE HAaBBIKH pado-
Thl C OCBOCHHBIM MaTepUaIoOM C(HOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBbIE MPOrpaMMoOil 00ydeHus
yueOHbIe 3a/1aHUS BBINOJIHEHBI, KAYECTBO MX BBIMOJIHEHHS OLIEHEHO YHUCIOM 0ajuloB, OJM3KUM K
MaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa nnxkeHepHbIX TPOOIIEM SKOJIOTHH

IHacnopr 3a4era

110 JUCHUIIIIMHEC «HpOHCCCH " a1rapaTbl 3alllUThI BOﬂHOﬁ Cp€abl»

1. Meroanka oLeHKHA

3a4eT MpOBOIUTCS B YCTHOM (popMe C COCTaBIICHWEM TE3MCOB OTBETOB, MO Omieram. buier
dbopmupyeTcsi MO CIleIyoleMy NpaBWIy: IMEpBbI BOMpoc Ouiiera BHIOMpAETCs W3 JAMara3oHa
BOIIPOCOB pasnena 1, BTOpoil Bompoc - W3 Juana3oHa BOMPOCOB pasaena 2. B xome 3adera
MpernojaBaTesb BIIPaBe 33/1aBaTh CTYCHTY JOMOIHUTEIbHbIE BOIIPOCHI U3 00IIero nepevns (1. 4).

®opma OmJera

MunuctepcTBo 00pa3oBanus U Hayku PD

HOBOCHBHPCKHUH @aKyJIbTET JIETATENbHBIX alllIapaTOB
I'OCYJIAPCTBEHHBIN Kadenpa nnxeHnepHbIx Ipo0eM 3K0I0TuH
TEXHUYECKUU Buuer Me........
YHUBEPCUTET O JIUCITUTUTHHE

«Ipoueccel U anmaparsl 3alUTHL BOJHOU cpeab»

1) Bompoc (pa3men 1)
2) Bompoc (pasaen 2)

YTBepxkaato: 3aB. kapeapoit 1D B.B. Jlapnukun

(moamuck, naTa)

2. Kputepuu oueHkun

OtBer Ha OWJIET CUHMTAETCS HEYAOBJETBOPUTEIBHBIM, €CIIM CTYIEHT HE JaeT
OTIpeNIeNIeHNt OCHOBHBIX MOHSTUM, HE OTBEYAeT HU HA OJIMH BOIIPOC OUIIETA, OLIEHKA
coctaBiseT ) 6annos.

OtBer Ha OMIIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT B LIEJIOM JIaeT
OTIpeNIeNICHNe OCHOBHBIX MMOHSTUN, HO HEIOCTAaTOYHO Pa3BEPHYTO, HE MOXKET JaTh
OTBETHl HA JIONOJHUTEIBHBIC BONPOCHL, YTOYHSIOIINE CYTh, 3HAHHS HE
CTPYKTYpPHUPOBAHBI M IOBEPXHOCTHBHI; OlleHKa cocTaBisieT 10-13 6annos.

OtBer Ha OWJIET 3acCUMTHIBACTCS Ha 0a30BOM YpPOBHE, €CIHM CTYJACHT IPaBHIBHO
OTBEUYaeT Ha BCE BOIPOCH], HO HEJIOCTATOYHO PA3BEPHYTO HMJIM OTBEYACT HA OJUH
BONpOC Omiera abCONIOTHO MPABUIIBHO M JIOCTATOUYHO Pa3BEPHYTO, MOSICHIET CYTh
poOJIeMBI TIPH OTBETE Ha JOIMOJHHUTEIBHBIA BOIPOC, YeM ITOKA3bIBAET TITYOOKHE
3HAHHS B JaHHOW 00JIACTH, OIiCHKA cocTaBiseT 14-17 6annos.

OTBer Ha OWJIET 3aCYMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIA CTYJICHT MPABUIIBHO
U TIONHOCTHIO OTBEYAeT Ha BCE BOMPOCHI OWiieTa, a Takke Ha JIOTOJHUTEIbHBIC
BOTIPOCHI, IIPUBOJIUT KOHKPETHBIC MPUMEPHI U3 TIPAKTHKH, OIeHKa cocTaBisger 18-20



bannos.

3. Illkaa oneHKH

3ader cuMTacTCs CAAHHBIM, €CITM CTYICHT IPU OTBETE HA TEOPETHUYCCKUE BOIPOCHI HAOMpAET HE
meHee 10 6amtoB (13 20 BO3MOXKHBIX).

B o01wieii onieHKe o AMCHUIIIMHE OaJLIbI 32 3aU€T YUYUTHIBAIOTCSI B COOTBETCTBUM C ITpaBUIIaMU
0aJIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUILINHBL.
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4. lIpuMepHbIe BONMPOCHI K 3a4eTy MO JUCIHIIINHE
Pazpen 1

Jaiite onpeneneHue MOHATUS «CTOYHAs BOJIa». XapaKTePUCTHKA CTOUHBIX BOJ.
HazoBure nokazartesnn kadecTBa CTOYHBIX BOJ. Kak ocyliecTBiisieTcs OLlEHKa KauecTBa
CTOYHBIX BOJI?

CucreMbl Bo000€eciedyeHUs U BOJOOTBEACHUS IPOMBIIIJICHHBIX MPEATNPUATHI.

Cucrema KaHaJIM3aLUKU IPOMBILIUIEHHBIX TPEIIPUATHIHA.

Knaccugukarus METOI0OB OYUCTKH CTOYHBIX BOJI.

JUis Kakux 1eneil MCrosib3yeTcs MeXaHM4yecKas OYMCTKa MPOM3BOACTBEHHBIX CTOYHBIX
Bo21? OcHOBHas cxeMa.

KakoB npuHIMn AeHCTBHUs peleTOK IJis MPOLEXKHUBAHUSA CTOYHBIX BoJ? KoHCTpykuuun
PELIETOK.

B uem 3akimoyaercs Ha3HayeHUE IIE€CKOJOBKM? YCTpPOMCTBO, HPUHIUI PabOTHI,
3¢ (HEKTHBHOCTD.

JUis Kakux 1esneid B MEXaHMYeCKOM OYMCTKE CTOYHBIX BOJ MPUMEHSIOTCS YCPEAHUTEIH.
YCTpOUCTBO YCPEAHUTEIIA.

VYceTrpoiicTBa i BBIIEICHUS U3 CTOYHBIX BOJI HEPACTBOPUMBIX IPUMECEN MO JEHCTBUEM
IpaBUTALMOHHBIX CWII. [lepBUYHBIE OTCTOMHUKH: TUIIBI KOHCTPYKIUH, IPUHILIUIT pabOThI,
3¢ (HEeKTUBHOCTB.

Cxembl ocBeTnuTens U HedTenoByky. [IpuHiun padoTel, 3¢ (HEeKTUBHOCTS.

VYceTrpoiicTBa A1 BBIIEICHUS U3 CTOYHBIX BOJI HEPACTBOPUMBIX IIPUMECEN MO JEHCTBUEM
HEHTPOOEKHBIX cuil. OTKPBIThIE U HAIIOPHbIE THIPOLUKIOHBI. Ha3sHaueHue, ycTpoiicTBo,
OpUHIUN padoThl, 3P (HEKTUBHOCTb.

Jlns xakux 1eneil B MEXaHMYECKON OYMCTKE CTOYHBIX BOJ MPUMEHSIIOTCS LeHTpudyru?
Tumns! nenTpudyr, npuHIUN padboThl, 3)(HEKTUBHOCTD.

Jaiite ompeneneHue NoHATUA «(UIbTpoBaHUEY. DUIBTPOBaHHE 4Yepe3 (PUIbTPYIOLIUE
neperopoaku. Cxema npouecca, Ipou3BOJUTEIBHOCTD.

Ceruarble OapabanHble QuibTpel. Has3HaueHue, ycTpoicTBO, HPUHUMI PAOOTHI,
3¢ (HEeKTUBHOCTB.

OuIbTpel ¢ 3€epHUCTOM 3arpy3koi. HasnaueHue, ycTpoWCTBO, NPUHIUI PadOTHI,
3¢ (HEeKTUBHOCTD.

Maruutable punbTpsl. HazHauenue, ycTpoicTBO, MpUHLIUI PabOThl, 3PPEKTUBHOCTD.
XVMMUYECKHME  METOABl OUYUCTKH  CTOYHBIX BoA. OxapakrepusylTe  IpoLECC
HeWTpanu3anuu. Bunel HelTpanu3anuu. Y CTpOHCTBO HEUTpaIU3aTopa.

OKHCIUTENBHBIM METOA OYMCTKM CTOYHBIX BOJ. HasHaueHme. VYkaxuTe InepedyeHb
UCIIOJIb3YEMBIX Ha MPAKTUKE OKUCIUTENCH.

Oxucnenue peareHTaMH, COAEpKaIlUMU aKTUBHBIM XJIOp. Y CTPOMCTBA I 103UPOBAHMS
XJIopa.

Oxucnenue kucaopooM Bo3ayxa. Haznauenue, onucanue npouecca, 3pPeKTUBHOCTb.
OzonupoBanue. HasHauenuwe, omnucanue mporecca, 3QPEKTUBHOCTb. Y CTPOWCTBO
030HATOPOB.

Oxucnenue nepmanranatoM kanusa. Haznauenue, onucanue npouecca, 3¢ (HpeKTHBHOCTb.
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OunuCTKa CTOYHBIX BOI BOCCTAHOBJICHHUECM. Ha3Ha‘-IeHI/I€, OnmucCaHuc Ipomnecca,
3 PEKTUBHOCTS.

PearenrtHrie MCTOJbI BBIACIICHHUA 3arpA3HAONUX BCHICCTB U3 IPOU3BOJACTBCHHBIX
CTOYHBIX BOJI. XMMHU3M TIpoIiecca.

Ornucanue o01Iel TEXHOJIOTHYECKON CXEMBI PEareHTHOM OYUCTKH CTOYHBIX BOJ OT HOHOB
TSDKEIIBIX METAJUIOB. JJOCTOMHCTBA M HEOCTATKH METO/IA.

Du3uKo-XUMHUYECKUE METOAbI OYMCTKU CTOYHBIX BO. I[aﬁTe OIPCACIICHUC TMOHATHAM
«koarymsnus» W «piokymsus». Onmcanue mporecca. [lepeducinte OCHOBHBIC
KOAryJsiHTBI ¥ (PIIOKYIISIHTBL.

Paznea 2

TexHonoruss KOaryJslMOHHOW ¥ (JIOKYJISIIMOHHOM OYMCTKM CTOYHBIX BOJI H
UCTIONIb3yeMoe 000pyI0BaHue.

Jlaiite omnpeneneHre MOHATHAM «COpOLUsy», «copOeHT», «copOar». CopOunoHHas
OYHMCTKA CTOYHBIX BOJI. Ha3zHaueHwue, onmcanue mporecca, COpoeHTHI, 3(h(HEKTHBHOCTS.
Cratuyeckass W JMHaMU4YecKas aKTUBHOCTh copOeHTa. YpaBHeHue JleHrmropa.
VYpaBuenune OpeiHumxa.

VYerpoiictBo u  mpuHOMI  paboTel  aacopbepa. Tumbl yctanoBok. Ilpomecc ¢
TMICEBJIO0KKEHHBIM CJIOEM COpOEHTA.

CyuiHocTtb npoiecca daoramum. Crioco0n1 (dboTanMoHHON 00paboTKu
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

@noTtanys ¢ BbACNEHHEM BO3ayxa U3 pactBopa. [lpuHiun pa®oThl BaKyyMHOTO
¢dnoratopa. [IpousBoauTETEHOCTE U 3P PEKTUBHOCTE.

Hanopnas dnortanus. [Ipuniun paboTel HalOpHOTO (uioTaTopa.

OurcTKa CTOYHBIX BOJ METOJIOM NEHHOro (PpakmHOHUpOBaHUs (NIEHHOW cenmapanuei).
Onucanue npouecca. Haznauenue, npou3BOAUTENbHOCTD, 3()(HEKTUBHOCTD.

[ToHsITHE 0 XUMUYIECKOM, OMOIOTMYEeCKON U HOHHOU (DIIoTanuy.

HaiiTe ompeneneHue MOHATUSA «IKCTPAKIMA». XapaKTEPUCTHKA MPOLECca KUAKOCTHOU
skcTpakuuu. da3oBoe paBHOBECHE.

OcHOBHBIE OKCTpareHThl. BpIOOp U  pereHepainus OJKCTPareHTOB. Y CTPOWCTBO
KCTPAKTOPOB.

JlaiiTe ompeneneHue TOHATUSA «UOHHBIM 0OMeH». MOHHOOOMEHHAs OYMCTKAa CTOYHBIX
BOJI. XapakTepucThka HOHUTOB. [[oHATHE O pereHepaluu HOHUTOB.

TexHoNMOrnYecKne cxeMbl HOHOOOMEHHON OYHMCTKH CTOYHBIX BOJl M YCTAaHOBKH JUIS UX
peanu3alui.

Knaccudukanus METo10B IEKTPOXUMHUYECKONH OYUCTKU CTOYHBIX BOJI.

Ornucanrie METOJI0B aHOTHOTO OKUCIIEHUS U KaTOJJHOTO BOCCTAHOBJICHHUS.
DIEKTPOKOAryJISLIMOHHBIE METOJIbI OYUCTKH CTOYHBIX BOJ.

CymHocTh MeToa 31eKTPO(I0TAlMOHHON OYUCTKU CTOYHBIX BOJI.

OnuiuTe npolece AEKTPOAUANN3a B JIEKTPOAUAIN3ATOPAX.

JaliTe ompeneneHne TMOHSATHAM «OOPATHBIA OCMOCY», «yIbTpaduibTpaius». MeTosl
00paTHOTrO ocMoca U yIbTpaduIbTPAIIUH JIJISI OYMCTKH CTOYHBIX BOJ.

Tepmudeckass 06paboTka CTOYHBIX BOJA. MeETOJ KOHIICHTpUpOBaHUA. J[OCTOMHCTBA W
HEJIOCTATKHU.

Onumure METOAbl CYIMIKM ¢ KPHUCCTAIM3AIlMK  JJIsS  BBIJCICHHUS] BEIIECTB W3
KOHIIEHTPUPOBAHHBIX PaCTBOPOB.

JlaliTe XapaKTEepUCTUKY TEPMOOKHUCITUTEIHHBIM METOJIaM, UCIIOJIB3YEMBIM IS YAAJICHUS
U3 CTOYHBIX BOJ OPTAaHMYECKUX MPUMECEH.

Uro mnpencraBiser coOOW  OMOJIOTHYECKMM METOJ  OYHMCTKA  CTOYHBIX  BOA?
buonornueckne  npynsl. Ha3nauenue. [Ipon3BoAUTENBHOCTD. VYerpoiicTBo.
D¢ heKTUBHOCTD.



o1.

52.

53.
54,

buonornueckue  ¢unbTpel.  Hasznauenwe.  IIpoum3BOAMTENBHOCTB. Y CTPOMCTBO.
D¢ hEeKTUBHOCTD.

Knaccugpukanuss  asporenkoB. Hasnauenmwe. IIpon3BOIUTENBHOCTb. Y CTPOMCTBO.
D¢ hEeKTUBHOCTD.

Oxcutenku. Haznauenwue. [lpousBoautensHOCTB. Y CTpoiicTBO. D(h(HEKTUBHOCTS.
TexHonornueckass cxema COOpPYXEHMH Ui OMOJIOrMYECKOW OUMCTKH CTOYHBIX BOJ OT
TSKEJIBIX METaJUIOB.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa nnxkeHepHbIX MPOOIIEM SKOJIOTHH

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «HpOHCCCH " a1rapaTbl 3allUThI BO,I[HOfI CpEabl»

1. Meroauka oueHKH

Oo6mas Temaruka PI'3 «Knaccugukanus MeTo0B OYMCTKHA CTOYHBIX Boa». Tekct PI'3
JOJIKEH TOJHOCTBIO PACKPBITh TeMY, UMeTh 00beM B mpeaenax 20 cTpaHUI] MeYaTHOTO TEKCTa.
O6pa3zen opopMiIeHHs TUTYJIBHOTO JIMCTa NpuBeeH B [Ipunoxenun A.

Texct PI'3 pmomken ObiThb odopmiieH B Buiae pykomucu B coorBerctBuu ¢ ['OCT 7.32-
2001 «OTueT 0 Hay4HO-HCCIIE0BATENbCKOM padoTe. CTpyKTypa u mpaBuiia 0(hOpMIICHUS» U TIPU
HEO0OXOUMOCTHU cofiepkaTh TabIuIlsl U Tpadudeckuii Matepuan. ['oToBas pabota 10KHA OBITH
oTreyaTtaHa Ha jucrax popmara A4 ¢ oxHOM cTopoHB! U cOpourtopoBana. [lpu ucnonas3oBaHuu
penakropa Microsoft Word: Tekct nosmkeH ObITh HaOpaH 4epe3 MONYTOPHBIA HHTEPBAJ, MPUPT
— uepHbiid Times New Roman, BeicoTa OykB, nu(p U Ipyrux 3HAKOB — KerJib 12, MEK3HAKOBBIN
uHTEpBall — OObIuHBIN. Crenyer coOnoaaTh CIeAyIoUe pa3Mepbl moiei: mpaBoe — 10 MM,
BepxHee u HikHee — 20 MM, JeBoe — 30 MM; OTCTYI IepBOii cTpoku — 1,25.

MunnmaibHas o0s3aTesibHasi cTpyKkTypa PI'3:

1) TUTYJBHBIN JIHCT,

2) CoJ/iepKaHue,

3) BBeJIeHHE (KpaTkas XapaKTepUCTHKa 3arpssHstomiero semectBa (3B), kmacc
OIaCHOCTH, HEraTUBHOE BJIMSHUE HAa OPTaHU3M UEeJIOBEKa M OKPY>KAIOLIYIO Cpefy, T.I1.),

4) OCHOBHBIE aHTPOTIOTCHHBIC UICTOYHUKH BhIJENIeHNs 3B,

5) nosenenue 3B B rumpocepe (mouse),

6) NEpPBUYHbIE METOJbl MOJAaBIECHHUS BBIOPOCOB U cOpPOCOB (eciu  Takue
CYIIECTBYIOT),

7) KJIacCU(UKaLMs METOJI0OB OYHCTKH BBIOPOCOB (COpOCOB),

8) OpUMEpPbl  MPOMBILUIEHHOTO  MPUMEHEHMs, KOHCTPYKLUUU  HPUMEHSIEMBIX
anmaparos,

9) BBIBOJBI,

10)  cOHMCOK MCHOJIBb30BAaHHBIX HCTOYHUKOB,
11)  npunoxeHus (IPH HEOOXOJUMOCTH).

3amuTa PI'3 npoxoauT ¢ mpeacTaBleHnEM NPE3EHTALNN IEPE] ayAUTOPUEN.

2. Kputepun oueHkun
Kpurepun wm mnokasartenu, ydWThIBa€Mble IIPU OLIEHKE KadecTBa BbINOMHEHUs PI3
(MOATrOTOBKA TEKCTa W MPOIEAypa 3allUThl C MPEACTaBICHHEM IPE3CHTALMH), MPUBEACHBI B
Tabnuie.
Tabnuua

Kpurepun IToka3zarenn

1) HoBusna - aKTYaJIbHOCTb MPOOJIEMBI U TEMBIL;
pedeprupoBaHHOTO | - HOBU3HA M CAMOCTOSATEIBHOCTD B TIOCTAHOBKE MPOOJIEMBI, B
TEKCTa (GhopMyTUPOBAaHIN HOBOTO aCTIEKTa BEIOPAHHOM IS aHAIIW3a MPOOJIEMBI;




- HAJIM4YUC aBTOpCKOﬁ IMO3UIHNH, CAMOCTOATCIBPHOCTD CY)KI[GHHP'I.

- COOTBCTCTBUC COACPIKAHUA TCMEC,
- IIOJIHOTa U FJ'IY6I/IHa PaCKpbITHA OCHOBHBIX pa3Zi€iioB pa6OTBI;

2) Crenenb .

PACKDLITHS - yMeHHe paboTaTh ¢ JUTEPATypPOid, CACTEMATU3UPOBATH U

cymHoCTH CTPYKTYPUPOBATh MaTepHa,

pOBIEMBI - yMeHHe 0000111aTh, COMOCTABIIATh PA3IMYHBIC TOUYKH 3PEHUS TI0
paccMaTpuBaEMOMY BOTIPOCY, apryMEHTHPOBATh OCHOBHBIE ITOJIOKEHUS
BBIBO/IBI.

3) - KpYT, MTOJTHOTA MCIIOJIb30BaHMS JTUTEPATYPHBIX HCTOYHUKOB IO

OO6ocHOBaHHOCTH | MpoOIIEME;

BBIOOpA - MPUBJICYEHUE HOBEHIITMX padoT 1Mo mpodiiemMe (KypHaIbHbIE

HUCTOYHUKOB yOIMKAIUU, MaTepralibl COOPHUKOB HAYYHBIX TPYJIOB U T.11.).

4) CoOmtoieHHE
TpeOOBaHU K
0o opMIIEHUIO

- IpaBWJILHOE 0(OPMIICHUE CCHUIOK HA HCIOIb30BaHHBIE HCTOYHHKH;

- BJIaJICHUE TEPMUHOJIOTMEN U OHSITUWHBIM aIlrapaToM IpoOJeMbl;

- COOTBETCTBHUE CTPYKTYPBI TEKCTA YCTAaHOBJICHHBIM TPEOOBAHHUSM;

- coOmoieHne TpeOOBaHN HOPMATHBHBIX JJOKYMEHTOB K O()OPMIICHUIO

TCKCTA.

- OTCYTCTBHUE OpporpapuIecKiX U CHHTAKCHYECKHUX OITHOOK,
CTHJIUCTHYECKHX TIOTPEIIHOCTEH;

- OTCYTCTBUE OIEYATOK, COKPAIICHHUH CJIOB, KPOME OOIICITPHHSITHIX;
- JINTEPATYPHBIN CTUIIb.

5) I'pamoTHOCTH

Pabora cuuraercs HeBBINOJIHEHHOM, eciu PI'3 cryneHTOM He mpejacTaBieHa WM TEKCT
paboThl MMEeT CYIIeCTBEHHBIE OTCTYIUICHHS OT TpeOOBaHWH K pedepupoBaHHIO (TEKCT HE
COOTBETCTBYET TPEOOBAaHUAM 110 OoJiee UeM IOJOBUHE NOKa3aTesel, NpUBEACHHBIX B TabiuLe 2)
U (WIM) CTyOeHT HE MOATOTOBMJ Mpe3eHTanuio mepen ayauropuei. Ouenka cocrasiser O
bannos.

Pabora BbIONHEHa Ha MOPOrOBOM YPOBHE, €CIU CTYAEHT mpencTtaBuil TekcT PI'3 u
c/ienal Mpe3eHTalHIo epesl ayAUTOPUEH, HO TEKCT paboThl UMEET CYIIECTBEHHbIE OTCTYIUICHUS
OT TpeboBaHMI K pedepupoBaHUIO (TEKCT HE COOTBETCTBYET TPEOOBAaHMSIM IO MEHEE YeM
MOJIOBHMHE TIOKa3aTesel, NPUBEICHHBIX B TaOJIMIIE BhIIIE; TPH 3TOM MOKA3aTeNd, OTHOCAIINECS K
4 xpurtepuio, o0s3aTeabHbl K COOJIIOJEHUIO) WJIM HMEIOTCS CYLIECTBEHHBIE 3aMEyaHHs IO
noknany crynenta. Ouenka coctasnser 10-13 6annos.

Pabota BrinonHeHa Ha 6a30BOM YPOBHE, €CJIM CTYACHT npeacTaBuia TekcT PI'3 u caeman
NpPE3CHTAlMI0 Tepea ayauTopueill, HO TEeKCT paboThl MMEET HEKOTOpble OTCTYIUIEHHS OT
TpeboBaHuii Kk pedepupoBaHuio (TEKCT HE COOTBETCTBYET TPEOOBAHUSIM TIO HEKOTOPHIM
HoKa3aTessiM, MPUBEJIECHHBIM B TaONHIE; MPH 3TOM MOKa3aTeldH, OTHOCSIINECS K 4 KPUTEpHUIO,
o0s3aTenbHbl K coOmoneHuto). IlpeseHTanus nepen ayAuTOpHEed HE HMMEET CYIECTBEHHBIX
3ameuanuil. Ouenka coctasnser 1417 oannos.

PaGora BbImONHEHAa Ha NMPOJABMHYTOM YpPOBHE, €CJIM BBHINOJHEHBI BCEe TpPeOOBaHUS K
TEKCTY M 3allluTe: BCE MOKa3aTelH, MPHUBEICHHbIE B TalJHIle, NPUCYTCTBYIOT, MpE3eHTALUs
nepes ayauTopuei He nMeet 3aMedanuil. OneHka cocrapisier 18-21 6annos.

3. llIxana oueHKH

B o0meit onenke no gucumiuimHe Oaymuibl 3a PI'3 yunThIBatoTCS B COOTBETCTBHU C
npaBWiiaMd  OaJTIbHO-PEUTUHIOBOM  CHUCTEMbI, NPUBEIEHHBIMM B paboueil mporpamme
JUCLIUATIIINHBI.

4. IlpumepHblii nepeyenb Tem PI'3:

1) OuncTKa CTOUHBIX BOA MPEANPUATHI OT COEAUHEHUH XpoMma.
2) MeTo bl OYHMCTKH CTOYHBIX BOJ OT B3BEIIEHHBIX BEIECTB.




3) OuucTtka paAMOAKTUBHBIX CTOYHBIX BOJI.

4) Knaccudukarus METOI0B OYMCTKH CTOYHBIX BOJI OT COSAMHEHUN MBIIIBSIKA.

5) OuucTka CTOYHBIX BOJ MPEANPHUATUN OT COEAMHEHUN CBUHIIA.

6) Kmaccudukarus MeTOAOB OYHUCTKH MPOMBIIUICHHBIX CTOYHBIX BOJ OT COEAMHEHUU
PTYTH.

7) Knaccudukanusi METOJIOB OUMCTKH CTOYHBIX BOJ OT (DTOPHIOB.

8) MeTo/1bl OYMCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJ OT IIUAHUIOB.

9) Knaccudukanusi METOJJOB OUMCTKH CTOYHBIX BOJ OT HE()TETIPOTYKTOB.

10) Knaccudukanus MmeTo1oB 006€33apaXMBaHUsl CTOYHBIX BOJI PEATIPHATHH.

11) Meroasl OYUCTKM CTOYHBIX BOJ OT OPTaHMYECKUX NPUMECEH IKUBOTHOTO U
PaCTUTEIBHOTO MPOUCXOKICHUS.

12) Knaccudukamnuss METOIOB OYUCTKH IMPOMBIIUICHHBIX CTOYHBIX BOJI OT COCIWHEHUN
)Keaesa.

13) Kiaccudukamnuss METOIOB OYUCTKH CTOYHBIX BOJ OT COCAMHEHUH OJIaropoIHbIX
METAJLIOB.

14) Knaccudukaiys METO0B OYUCTKHA CTOYHBIX BOJI OT COCTMHEHHUI MEJI U ITMHKA.

15) Knaccudukanus METOAOB OYUCTKH MPOMBIIUICHHBIX CTOYHBIX BOJl OT COCIUHEHUHN
HHKEIS U KoOaIbTa.
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