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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOGHMSI TUCHUIUIUHBI SIBJSIFOTCS HAYYUTh Oyaylux O0akaaaBpoB TEOPETHUYECKUM OCHOBAM
Y YMEHUIO MPUHUMATh CAMOCTOSITENIbHbBIE, TEXHUUECKHU IPaMOTHbBIE PELICHHS PU MTPOESKTUPOBAHUU U
9KCILTyaTalluu COOPY>KEHUI CUCTEM BOJIOCHAO0KEHHS U BOAOOTBEACHUS TPOMBIIIICHHBIX MPEANPUATHI U
KOMIUIEKCOB, UCIIOJIB3YS BECh CIIEKTP COBPEMEHHBIX JOCTHKEHHUM OTE€UECTBEHHOW U 3apy0eKHON HAYKH U

TEXHUKHU B 3TOH 00IaCTH.

3ajauaMu OCBOEHUS JTUCHUILIIUHBI SIBISIOTCS OJHOBPEMEHHO C U3YYEHUEM TEOPETUUECKHUX
BOIIPOCOB, MOJIYY€HNE HABBIKOB PEIICHUS KOHKPETHBIX 33/1a4 MH)KCHEPHOU MPAKTUKHU B 001aCTH
MIPOSKTUPOBAHHUS, CTPOUTEIILCTBA U KCILUTyaTAIlMH CUCTEM BOJIOCHAOKCHHS U BOJOOTBEACHUS
MPOMBINUICHHBIX MPEANPUATHI 1 KOMIUICKCOB. [ 3aKperuieHus:, yriyOaeHus 1 00001eH s 3HaHUH,
MOJYYEHHBIX B MPOLIECCE U3YUYEHHUSI TEOPETHUECKOIO Kypca, IPOrpaMMOM IMPETyCMOTPEHO BBITTOJIHEHHUE
KYpCOBOI'O MPOEKTA 10 MPOEKTUPOBAHUIO U PACUETY CUCTEM BOJOOTBEACHHUS IIPOMBILIJICHHBIX

NPEANPUATHIA.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHIIN

KOI[ 1 HAUMCHOBAHHC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

[IK-2 Cnocoben
OpraHU30BBIBATH PAOOTHI
10 CTPOUTEIHCTBY
COOPY)XKEHHUH, MOHTAXY U
HAJIaJIKE YJIEMEHTOB H
00opynoBaHUs
WH)KEHEPHBIX CUCTEM
YKU3HEOOECIICUCHHS B
CTPOUTEIILCTBE

[1K-2.7 KonTponupyet
KaueCTBO CTPOUTEIHHO-
MOHTaKHBIX U
MyCKOHAIAI0YHBIX PaboT
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeYCHHS B
CTPOUTEIHCTBE

3HaeT

KPUTEPUHU KAYECTBA CTPOUTEIBHO-MOHTAXKHBIX
U TyCKOHAJIATOYHBIX pabdoT HHKEHEPHBIX
CUCTEM KH3HE00SCIICUCHUS B CTPOUTEIIHCTBE

yMeeT
KOHTPOJIHPOBATH KauecTBO
CTPOUTEIIEHO-MOHTAKHBIX "

IIYCKOHAJIaa04YHBIX pa60T HUHXXCHCPHBIX CUCTEM
JKU3HEOOECIICUCHNSI B CTPOUTEIIHLCTBE

BJajaeeT
HaBBIKOM KOHTPOJIA KadyeCTBa
CTPOUTCIIbHO-MOHTAXXHBIX n

MyCKOHAJIaI0YHbIX Pa00T HHKEHEPHBIX CUCTEM
KU3HEOOECTIEYCHUS B CTPOUTEIIHCTBE

ITK-3 Criocoben
OpPraHM30BBIBATH PAOOTHI
10 TEXHHYECKOMY
00CTY»KUBAHUIO U PEMOHTY
HWHKCHEPHBIX CHCTEM
JKM3HE00eCIIeYeH s B
CTPOMTEIBCTBE

[1K-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MHKEHEPHBIX
CUCTEM >KHM3HEeOoOecTeueHHs B
CTPOUTENBCTBE TPEOOBAHUIM
CaHUTAPHOU, MIOKAPHOU U
HKOJIOTMYECKOM 0€30ImacHOCTH

3HaeT

TpeOOBaHUS  CAHUTAPHOW, TOXApHOH |
HKOJIOTUYECKOM Oe30macHoCTH

yMeer

MIPOBOJIUTH OLICHKY COOTBETCTBUS
WHKEHEPHBIX CHCTEM >KH3HEOOECIeYeHHs B
CTPOUTENbCTBE TPeOOBAaHUSM  CaHUTAPHOM,

MOKapHOU M DKOJIOTUYECKOI 6€30MacHOCTH
BJIajieeT

HaBBIKOM ITPOBEICHUS OLIEHKU COOTBETCTBUS
MH)KEHEPHBIX CHUCTEM >KHU3HEOOECIeYeHUs B
CTPOMUTENbCTBE TPEOOBAHUSAM  CAaHUTAPHOMH,
MOXKapHOM M SKOJOrMYECKOr 0€30MacHOCTH




[TK-3 Cnocoben [TK-3.4 ITpousBoaut
OpPTaHU30BBIBATH PAOOTHI MHCTPYMEHTAJIbHBIN KOHTPOJIb

10 TEXHUYECKOMY TeMIEPATypPHbIX U
00CITYKUBAHUIO U PEMOHTY |THAPABIHMYECKUX PEKUMOB
WH)XECHEPHBIX CUCTEM pabOThI MHKEHEPHBIX CUCTEM
XKHU3HEoOecIeueHus B KU3HE0OECIIeYCHHUS B
CTPOUTEIILCTBE CTPOUTEIBCTBE

3HaeT

OCHOBBI WHCTPYMEHTAIBHOIO KOHTPOJIA
TEMIIEPATYPHBIX U THJPABIMYECKUX PEKUMOB
paboThI WH>KEHEPHBIX CUCTEM

YKU3HEOOECIICUCHHS B CTPOUTEILCTBE

yMmeeTr

MPOU3BOAUTh HHCTPYMEHTAIBHBIA KOHTPOJb
TEMIICPATYPHBIX M THAPABIMYCCKUX PCIKUMOB
pa60TBI HHKXCHCPHBIX CHUCTEM
YKU3HEOOECIICUCHHS B CTPOUTEIILCTBE

BJIajIeeT

HABBIKOM TIPOBEJACHUS HHCTPYMEHTAIBHOIO
KOHTPOJISI TEMIIEPATYPHBIX M THIPABINYCCKUX
PSKHMOB  pabOThl  WMH)KCHEPHBIX  CHCTEM
YKU3HEO0O0ECIICUCHHS B CTPOUTEIIHCTBE

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Jannas qucuurinHa (Moayiib) BKirodeHa B biok «/{ucuummunst, monymu» b1.B.J1B.01.02.05
OCHOBHOM mpodeccroHanbHOM 00pa3oBaTenbHOM mporpaMmbl 08.03.01 CTpoUTEIBCTBO M OTHOCUTCS K
gacTd, (OpMHUPYEMOH yJaCTHHKaAMH 00pa30BaTeIbHBIX OTHOIIECHUI y4eOHOTO TUIaHa.

Ne Mo LeCTR N — Kon v HauMeHOBaHUE MHIUKATOPA
/1 peld YIOUIHUE AHUCIL ITOCTHIKEHUS KOMIIETEHIIUN
1 |Ouucrka NpUpPOAHBIX BOJ [1K-2.7, I1K-3.2, T1K-3.4
2 |BopoorBomsmue cetu [1K-2.1, IIK-2.7, IIK-3.2
I1K-1.1, IIK-1.2, I1K-1.3, I1K-1.4,
3 | BayTpeHHue cucteMbl BOJIOCHA0MKEHHS H BOJOOTBEACHUS

I1K-1.5

Heo0xoauMo npeBapuTelIbHOE U3yUeHUE JTUCIUIUTMH MAaTeMaTHYECKOTO, €CTECTBEHHO-HAYYHOTO U
OOIIETEXHUYECKOTO [HUKJIA: MATEMATUKH, GU3UKU, XUMHH, HTHPOPMATHUKH, OCHOB THAPABIMKH, T€O/IC3UH,
uHxeHepHoii rpaduku, npumernennss NanoCAD; nucuuriine npodeccuoHAIBHOTO IUKIA: CTPOUTENbHBIE
MaTepuaibl, THXEHEPHBIE CUCTEMBbI 3JaHUI U COOPYKEHHIA.

3HaTh:

- OCHOBHBIC (1)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLICCCHI ITOKOAIIUXCA U ABMKYIHIUXCS JKUIKOCTEN U ra3os,
- OCHOBHBLIC IMOJOKCHHUA U 3aKOHBI THAPOCTATUKU X THAPOIANHAMUKU
- OCHOBHBIC 3aKOHBbI HOI[O6I/I$I U TUAPABIINYCCKOTO MOACIINPOBAHUA.

YMeTs:
- JIOTHYECKH | TMOCIIEA0BATEIIbHO U3JIaraTh (haKThI;

- OOBSICHSATH INPUYKUHHO - CJIICACTBCHHLBIC CBA3U, HCIIOJIb3Ys 06H_II/Ie H ClICUaJIbHBIC ITOHATHA U
TCPMHUHBI;
- UCIIOJIb30BAaTh MATCMATUYCCKHEC MOJCIINU THAPOMEXAHNYCCKHUX SIBIICHUH U IponuccCoB.

Bnaners:

- COBpCMCHHBIMU MCTOJaMHU ITPOBCACHUA KHHEMATUYCCKOI'O aHalIn3a,

- OCHOBHBIMH METOAaMH ITOCTAHOBKHU, UCCICAOBAHHNA N PCIICHUA 3ala4 MCXaHUKH ) XUJAKOCTH U rasa.
- HaBbIKaMH PCHICHHA MAaTCMAaTHYCCKUX 3a/1a4, pa6OTLI C yqe6H01”4 HHTepaTypOﬁ H JJICKTPOHHBIMHA
Oazamu JaHHBIX, OCHOBaMH rpa(bﬂqecxnx nporpamMm, HaBbIKaMH pa6OTLI Ha KOMIIBIOTCPC.

4. O0beM QTUCHHUILUIUHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloumuxcs ¢ npenogaparesieM (1o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXCcs




W3 HuX yackl Ha

Cemectp

. Bceero
Bup yaeOHoit paboThI MIPAKTUYECKYIO
Hacos NOATOTOBKY 8
KoHTakTHas padora 96 96
Jleximonnsie 3ansatus (JIek) 32 0 32
Jlaboparopusie 3anstus (J1ad) 16 16 16
[paktuueckue 3ansarust (I1p) 48 48 48
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,25 0,25
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.25
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cliadya ' '
Yacbl HA KOHTPOJIb 26,75 26,75
CamocTositesbHast padora (CP) 127,75 127,75
O01asi TPYA0eMKOCTb JHUCHHILINHBI (MOIYJIs1)
Jachbl: 252 252
3a4YeTHbIE eTHHHIIBI: 7 7




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kox
HHIAKATOP
3 13 JIP B a
Ne Pasnensl IUCHUTUTHHEL S JICKIHH CP cero, JIOCTHUKEHU
8 W3 HUX W3 HUX N3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
BCETO T;Eﬁ;g BCEro T;igl:; BCETO 22351; nn
noaro- noAro- moaro-
TOBKY TOBKY TOBKY
L pazaen. Cucremsl
BOJIOCHA0KEHUs
MPOMBINUICHHBIX MTPEATPUSATHH.
BomgonorpebieHue Ha I1K-2.7,
1.1. | IpOMBIIIEHHBIX 8| 2 2 2 12 16 IK-3.2,
PEIIPUATHSIX. I1K-3.4
[TpoexTHpoBaHue cuctem [1K-2.7,
1.2. [mpou3BOJCTBEHHOTO 8 2 2 2 [1K-3.2,
BOJIOCHAOXEHUS [IK-3.4
Oco0OeHHOCTH BOJAOCHAOKEHHUS [1K-2.7,
1.3. | npennpusTuii pa3audHbIX 8| 2 4 4 6 I1K-3.2,
oTpacieil TPOMBIIIUICHHOCTH. I1K-3.4
2. |2 paznen. OxnaxaeHue u
OCBETJICHUE BOJIbI B CUCTEMAX
MPOU3BOJICTBEHHOT'O
BOJIOCHA0)KEHUS
Oxnaxxaro1ue ycTponcTa IK-2.7,
2.1. | cucteM 000OpPOTHOTO 8| 4 4 4 12 20 I1K-3.2,
BO/IOCHA0KEHUSI. I1K-3.4
OcoOeHHOCTH OCBETJIEHUS [K-2.7,
2.2. |BoaBI 1St MPOM3BOICTBEHHBIX 8 4 4 4 2 2 10 TIK-3.2,
LEJIEH. [1K-3.4
3. |3 paznmen. CnenuanbHbIe
METO/IbI TOATOTOBKH BOJIBI JIS
MIPOU3BOJICTBEHHBIX II€TIEi
CrnennanbHbIe METOBI [K-2.7,
3.1. | TOArOTOBKYM BOJBI ISt 8 4 10 10 16 30 TIK-3.2,
MIPOU3BOJICTBEHHBIX LI€NEH I1K-3.4
4. |4 pazmen. BogooTBoasmiune
CUCTEMBI IPOMBIIIUICHHBIX
IIPEANPUATHIN.
BogooTBoasmue cucTeMbl IIK-2.7,
4.1. .| 8] 2 2 2 14 18 IK-3.2,
MPOMBINIICHHBIX MTPEATIPUSATHA. TK-3.4
5 |5 paznen. O60pPOTHBIE CUCTEMBI
BOJIOTIOJTE30BAHUS
MIPOMBINIICHHBIX MTPEATPUSATHH.




OO0OpOTHBIC CHCTEMBI I1K-2.7,
5.1. | Bomononb30BaHUsA 2 2 2 15 19 [1K-3.2,
IIPOMBILUICHHBIX IPEIIPUATUN. [1K-3.4
6. |6 pasnen. Meroasl u
COOPY>XEHUSI MEXaHUUECKOU
OYHCTKHU MTPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
Mertonbl 1 cogpymeHI/m MK-2.7,
6.1 rexaHqucxon OUYHUCTKHU 5 5 5 10 14 IK-3.2.
POU3BOJICTBEHHBIX CTOYHBIX [IK-3.4
BOJI.
/. 7 paznen. TeopeTtnueckue
OCHOBBI U METO]IbI XUMUYECKON
OUYMCTKHU MTPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
TeopeTnueckne OCHOBBI U K-2.7
o Ay
71 ?I/IGTOIII)I XUMHUYECKOW OYUCTKH 5 5 5 10 18 IK-3.2.
POU3BOJICTBEHHBIX CTOYHBIX IK-3.4
BOJI.
8. |8 pasnen. TeopeTuueckue
OCHOBBI METO/I0B (hHU3HKO-
XUMHUYECKOH OYUCTKHU
MIPOU3BOJICTBEHHBIX CTOYHBIX
BOJI
Teopernyeckrue OCHOBBI [K-2.7
. Ay
81 1\04:;2?1(()2 ?I)I/I?,I/IKO-XI/IMI/I‘-IGCKOI/I 5 10| 10 20 42 K-3.2.
POH3BOJICTBEHHBIX IK-3.4
CTOYHBIX BOJI.
9. |9 paznen. DneKTpoXuMHUYECKas
TEXHOJIOTHS B CHCTEMax
OYHCTKH CTOYHBIX BOJI.
DIEeKTPOXUMUYECKAs 187 IK-2.7,
9.1. | TexHOJIOTHS B CHCTEMAX 2 4 4 5’ 28,75 | IIK-3.2,
OYHCTKH CTOYHBIX BOJI. T1IK-3.4
10. |10 paznen. IHas koHTaKTHast
pabota
IK-2.7,
10.1. | KypcoBoe npoekTHpoBaHue 1,25 | TIK-3.2,
IK-3.4
11. |11 paznen. Kontpoisb
[K-2.7,
11.1. | Ok3amen 27 [1K-3.2,
[K-3.4
5.1. Jleknuu
Ne | HaumenoBanue pasnena .
. HanmeHoBaHHE 1 KpaTKOE COJIePIKaHUE JICKITUI
pasn Y TEMBI JIEKIUI
Hopwme! Bogonotpebiaennsi. OCHOBHBIE KaTETOPHH MOTPEOICHUS BOIBI.
BojionoTpe6iienue Ha TpebGoBaHMsI K KAYECTBY BOJIBI, PACXObI M PEXKHUM BOJOMOTPEOICHNUS,
1 [POMBIIIIIEHHBIX nOTpeOHbIE HATIOPHI. §
MpEANPUATHSX. CucreMbl BOJOCHA0KEHUS TPOMBIIIIIEHHBIX MpeAnpusTuii. OCHOBHBIE
CXEMBI CHCTEM MTPOU3BOJICTBEHHOTO BOJOCHA0KEHUS U 007IaCTh UX




INPUMCHCHMUA. BOI[HI:II71 OajlaHC B CHCTEMAax MMPOU3BOJACTBCHHOI'O

BOJIOCHAOKEHUS
Ocob6eHHOCTH OC0o0CHHOCTH BOJIOCHAOKECHHS TIPEIIPUATHN Pa3IUIHBIX OTpaCiICH
BOI[OCHa6)KeHI/I5I MMPOMBIIIJIICHHOCTH.
3 TIpepUATHIA OCO0CHHOCTH BOJIOCHAOKECHHS TPEIIIPUATHN Pa3INIHBIX OTPACIICH
pa3Iu4HBIX 0Tpacnei/'1 IMPOMBIIIJIICHHOCTH. BOI[OHOTp€6HeHI/Ie N CUCTCMBI BO[[OCH3,6)K€HI/I$I Ha
IPOMBIIILICHHOCTH. NPEANPUITUIX TEIIOIHEPTETUKU, METAJUTYPTUU U CEITLCKOr0 X03siCTBa
OCHOBHBIE THIIBI OXJIAKIAIONINX YCTPOMCTB, OOIIUE XapaKTCPHUCTHUKH.
OXJIKIAIOIIIE TennooOMeH B UCTIAPUTEIIBHBIX OXJIaIUTCIISX.
4 yerpoiicTBa cucrem | CXEMBI OXJIQXICHHS BOJBI B CHCTEMAaX POMBIIUICHHOTO BOJOCHA0KEHHSL.
060pPOTHOTO OCHOBHBIC THIIBI OXJIAKIAIONINX YCTPOMCTB, OOIINE XapaKTCPHUCTHUKH.
BOJJOCHAOKEHHS. TennooOMeH B UCTIAPUTEIBHBIX OXJIAAUTEINIX. I pagupHH, Py Ibl
OXJIQIUTENH, OPBI3ralIbHbIC OACCEMHBI, 3KEKIIMOHHBIC OXJIaTUTEIIH.
Oco0eHHOCTH OCBETIICHUS BOJBI JIJIs1 IPOU3BOJACTBEHHBIX IECH
OcobedHoCTH TeopeTquCKHe OCHOBBI IIPOLECCOB OCBCTICHMA BOABI IS HYXK]]
OCBETJICHMS BOAbI i | TPOMBINIICHHOI'O BOI[OCHa6)KCHI/ISI. OCHOBHBIC TEXHOJOTHYSCKUE CXEMBI
5 IIPOM3BOJICTBEHHBIX | BOAOIOATOTOBKH MPOMBILIICHHBIX OOBEKTOB U KOMILICKCOB.
Hesei. TexHomornuecKre mapaMmeTpbl Pa3IMIHBIX CXEM U COOPYKCHUH IS
OCBETJICHHS BOJIBI.
CrernuanbHbIe METOABI TOATOTOBKH BOJIBI JIJISl TPOU3BOJACTBEHHBIX 11ETICH.
OCHOBHBIE METOJIbI YMSITUEHHUE BOJIbI, CYIITHOCTD MPOIIECCOB, XUMH3M.
MeTtopl obecconrBaHue BObl. MeMOpaHHBIC TEXHOJIOTHH.
Crenuansubie Metogsl | CTabunnsanuonHas 00paboTka BOAbI Uit GOPHOBI ¢ KOPPO3UEH U
IIOArOTOBKU BOJBI Ul | 3PacTaHkeM TpyO 1 000pyI0BaHMs CUCTEM BOJOCHA0KEHHS.
6 npousBogcTBennbix | CTaOMiIbHOCTE Bobl. CTaOuiu3aniosHas 00paboTka BOAbI Uist OOpObI ¢
eeit KOppo3uei Tpyd u 000py0BaHHMS.
Herazanus Boabsl. OOpaboTKa oxJjaxaaromieit Boabl. boppoa ¢
OTJIOXKEHUSIMH, IIBETCHHEM M OM000pacTaHUEeM B CHCTEMax
BOJIOCHA0KEHUS C OXJIAKIAIOIIMMH YCTPOMCTBAMH.
BoooTBoIsIIHE VYcnoBust 00pa3oBaHUsS U COCTAB MPOMBIIIIEHHBIX CTOYHBIX BOJT
CHCTEMBI CocTaB 1 CBOWCTBA MPOMBIIIIEHHBIX CTOYHBIX BOA. CXEMBI
! TIPOMBIIITEHHBIX BOJIOOTBEJICHUS MPOMBIIIJIECHHBIX MpeAnpusITHil. OCOOEHHOCTH
IpeaNpPUATHA. BOJIOOTBOSIIIUX CUCTEM PA3JIMYHBIX KATETOPHUI MPOU3BOJICTB.
OOGopoTHBIE CUCTEMBI BOJOTOIB30BAHMS TTPOMBITIIEHHBIX MPEITPUATHH.
[ToBTOpHOE MCITOIH30BAHNUE CTOYHBIX BOJI HA MIPOMBIIUICHHBIX
O6oportHble cicTemsl | IpeanpusTusx. TpeboBaHHs K Ka4ECTBY OYMCTKU CTOYHBIX BOJ
BOJIOINOJIb30BAHUS WCIIOJIH3YEMBIX TTOBTOPHO. Y TUJIM3AIMS [IEHHBIX BEIIECTB U3
8 IPOMBIILICHHBIX MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. [IpeaenbHo-m0mycTHMBIE COPOCH 3a-
TIPETPHSTHIA. TPSI3HEHUH JITSI OTACTBHBIX TPEIIPUITHN, IPOMBIIUICHHBIX y3JI0B U
MIPOMBIIIUICHHBIX PETHOHOB. CXEMBI BOJIOTIOJIB30BAHUS KPYITHBIX
MIPOMBIIIJICHHBIX Y3JI0B
MeTonsl U coopyxeHns | METOIBI M COOPYKEHHsI MEXaHUYECKOH OYHMCTKH IIPOU3BO/ICTBEHHBIX
9 MEXaHUYECKON OYNCTKH | CTOYHBIX BOJ.
IIPOM3BOJICTBEHHBIX | KHHETHKA OCBETIICHHUS IPOMBILIICHHBIX CTOYHBIX BOA. CXeMBbI
CTOYHBIX BOJI. MEXaHUYECKON OUYMCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJI.
TeopeTnuecKkne OCHOBEI | | COPETHYCCKUE OCHOBBI H METO/BI XUMHYECKON OYMCTKH
" METOJBI XUMUYeckon |HMPOU3BOACTBECHHBIX CTOYHBIX BOJ.
10 OYMCTKH OkucneHne, BOCCTaHOBJICHHUE, HEUTpaIu3alus MPOU3BOICTBEHHBIX
IPOM3BOJICTBEHHBIX | CTOYHBIX BOA. IIepeBO/ HOHOB B MATIOPACTBOPUMBIC COCANHCHHUS. CXeMbl
CTOYHBIX BOJI. U COOPY)KEHUS XUMUYECKOH OYUCTKH TPOMBIIUICHHBIX CTOYHBIX BO/I.
TeOpeTHYIECKHE OCHOBEI TeopeTtnueckre 0OCHOBbI METOI0B (PU3UKO-XUMUYECKONH OUUCTKU
11 METOJIOB (pH3HKO- MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI

XAMHUYECKON OUHUCTKA

OGocHOBaHHME M BBIOOP CXE€M U METOJ0B (PU3UKO-XUMUUYECKONU OUHCTKH.




IIPpOU3BOJACTBCHHBIX
CTOYHBIX BOJ.

TeopeTnueckre OCHOBBI MPOIIECCa KOATYISINH U (IOKYIISIIIAH.
KoarynstHTbI, QJIOKYJISIHTBI, UX XapaKTEPUCTUKA U CBOMCTBA. Buibl
(I0TaIMOHHBIX MpolieccoB. DIOTOPEareHThl, UX Ha3HAUCHUE U CBOMCTBRA.
Bakyymnas ¢uo-tanust. Hanopuas dioranus, [TneBmMaTrueckas
(aoramus TeopeTHdeckre OCHOBBI IIPOIIECCOB COPOIMU. ACOpOIUs 1
necopOLus pacCTBOPSHHBIX MPUMECEH U3 MPOU3BOJICTBEHHBIX CTOYHBIX
BOJ. AICOpOEHTBI U UX CBOMCTBA. TeopeTnuecKkrue OCHOBBI U CYIIHOCTh
noHHOTO oOMeHa. [IpupogHbIe U CHHTETUYECKUE, OPTaHUIECKHE U
HEOPTaHMYECKNUE UOHUTHI.
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9JI€KTpOXI/IMI/IquKa$I
TCXHOJIOIHA B CUCTEMAaxX
OYUCTKH CTOYHBIX BOA.

DNEKTPOXUMHUECKas TEXHOJIOTHS B CHCTEMaX OYMCTKH CTOYHBIX BOJI.
Teopernueckre 0OCHOBBI MpolIecca EKTPOIu3a. MeXaHU3Mbl U KHHETHUKA
ANEKTPOAHBIX MPoLeccOoB. METOIbI U annapathl 3JEKTPOXUMHUUECKON
OYHUCTKHU MPOU3BOJICTBEHHBIX CTOUHBIX BOJ.

DNEKTPOKOATYISILMS U AMEKTPOGIOTAIMS IUCIIEPCHBIX TPUMeEce B
MIPOM3BOJICTBEHHBIX CTOYHBIX BoJax. TeopeTnyeckrue OCHOBBI ITPOLIECCOB.
[TonapuzannonHasi, 3MEKTPOIUTHYECKAs], THAPOIUHAMUYECKAs U
KOHIIEHTpallMOHHasl Koarymsius. KomOuHupOBaHHbBIE METO/IbI
ANEKTPOXUMUYECKON OYMCTKH MPOU3BOICTBEHHBIX CTOYHBIX BO/I.
DnexTpoauanus, 3nekrpodopes, snexkpoocakaeHue. TeopeTuieckue
OCHOBBI IIPOIIECCOB MPOTEKAIOUINX B 00BEME IIEKTPOITUTOB.

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pasziena

pJa\f):[ U TEMBI IPAKTHIECKHX HanmenoBanwue u conepikaHre MPAaKTHYCCKUX 3aHATUI
3aHIATHU
Hopwmsbl Booniorpednenns. OCHOBHBIE KATETOPHH MOTPEOICHUS BOJIBI.
TpeOoBaHwMsI K KQUECTBY BOJIbI, PACXO/IbI U PEXKHM BOJOIIOTPEOJICHUS,
Bononotpebnenne Ha | ;o rne6upie Hanopsr, HATEKHOCTS.
1 TIPOMBIIICHHBIX Poitb BO/IBI B OCYIIECTBIEHHH TEXHOIOTHYECKUX MporieccoB. OCHOBHbIE
TIpCIIPUATHSX. KaTeropuu notpediaeHus Boasl. TpeOoBaHUs K KaueCTBY BOJBI, PACXOJIbI U
PEXHUM BOAOIOTpeOIeH s, TOTPeOHbIE HAMTOPHI, HAJIE)KHOCTD.
[IpoekTupoBaHue CUCTEM MPOU3BOACTBEHHOT'O BOJIOCHAOKEHUSI.
Ilpoextnposanue Bapuantnas npopaboTka.
2 chcTeM Oco0eHHOCTH TPOEKTUPOBAHUS CUCTEM MPOU3BOJICTBEHHOTO
TIPOM3BOACTBEHHOTO | 5o nocHabkenns. BapuanTHas npopaboTka. TeXHUKO->KOHOMUYECKAS
BOZOCHAOKEHUA olleHka BapuaHToB.  OreHKa 3(EeKTUBHOCTH UCTIOIb30BAHUS BOJIBI.
OcobeHHOCTH Bononorpebienue u cucteMbl BOJOCHAOKEHUS HA MPEAITPUATHIX
BOI[OCHa6)KeHI/I$I TCIIOOHECPTCTUKH, MCTAJLUTYPTHUH U CCIILCKOT'O XO03SMCTBA.
3 IpepuATHi Bononorpebnenue u cucteMbl BOJOCHAOKEHUS HA MPEAITPUATHIX
pa3sIu4HbIX OTpaCHeﬁ TCINIOOHECPTCTUKH, MCTAJUTYPTHUH U CEIBCKOTO XO3SMCTBA. Tp€6OBaHI/I$[ K
IIPOMBIIIEHHOCTH. | KQYECTBY BOJIBI M3 PA3JIMUHBIX HCTOUHUKOB. banaHc sarpssHeHui.
TennooOMeH B HCTIAPUTENBHBIX OXJIAJAUTENSIX. Y CTPOMCTBO U pacyer.
Oxnaxnaromue OCHOBBI TIPOIIECCa TEMIIO0OMEHA B HCTIAPUTETBHBIX OXJIATHTEISX.
4 YCTpOUCTBA CUCTEM | T'ha npppHu, mpy/abl OXJI4MHTENHN, OPbI3ralbHble GaCCEHBI, 3KEKIIHOHHBIC
oboporHoro oxianuted. OCHOBHBIC TEXHOJIOTHYECKUE CXEMbI CHCTEM OXJIAXKICHHSL.
BOZIOCHAGHKEHNA. KoHCTpYKTHBHBIE 0COOEHHOCTH almapaToB W OCHOBHI MX pacyeTa.
OcCHOBHBIE METOBI U COOPY)KEHUS, AJI1 YACTUYHOTO OCBETIICHUS BOJIBI
OcobGeHHOCTH OCHOBHBIE METOBI U COOPY>KEHHUS, UCTIONB3YEMBIE I YACTUYHOTO
OCBETJIEHHS BOJIBI JUIsi | OCBETIEHHA BO/Ibl. KOHCTpYKIIMM M OCHOBA pacyeTa COOpPYKEHHUI.
5 npousBoactBennHbx | Ceryarsie GuibTphl. ['MAPOUMKIOHBI M OTCTOMHMKH. HamopHbie
Hesei. 3epHUCTBIE GUIBTPBI. CBEpXCKOPOCTHBIE GUIBTPBI cucTeMbl [.H.
Huxudoposa
CrienuaabHBIC METOIBI | YMSATYCHHE BOBI M 0OecconmBanue. OCHOBHBIC CXEMBI M METOJIBI.
6 MOJITOTOBKH BOJBI Tl | YMsirdueHue Boibl. OCHOBHBIC METO/IBI. Y MSTYCHHE BOJIBI KATHOHUTOBBIM,

IIPOU3BOACTBCHHBIX




neneu

pPEareHTHBIM, TCPMHUUCCKUM U TEPMOpEareHTHbIM MeTogaMu. CyIHOCTb
MPOIIECCOB, anmaparHoe oopMIIeHIE, OCHOBHI pacuera. ObeccoiBaHue
BOJibI. O0eccoMMBaHKUE BOIBI JUCTUILISAIMCH, HOHHBIM OOMEHOM,
AIIEKTPOAUATN30M, MEMOpaHHOH TexHomoruei. CylnHOCTh MPOLIECCOB,
anmaparHoe oopMIICHHE, OCHOBHI pacuera. O0IacTh MpUMEHEHHUS.

CrenuanbHbIE METOIBI
[MOJATOTOBKH BOJIBI IS

CrabunuzamnonHas 00paboTKa BOJbI CHCTEM BOJIOCHA0KCHHUSI.
Jlerazamus BOAbI.

CrabunuzarnmonHas o0paboTka BOJIbI 1J1s1 00pbOBI ¢ KOppo3ueh u
3apactaHueM TpyO U 000pyI0BaHUS CHCTEM BOJIOCHAOKCHHUSI.
CrabmnpHOCTh BoAbI. OrnieHKa cTa0uasHOCTH. CTaOMIN3aioHHAas

6 IPOU3BOACTBEHHBIX 00paboTka BoAbI y1si 00PHOBI C OTIOKEHUSAMHU B TpyOax.
neseit CrabunuzanuonHas o00padoTka BOJbI sl 00pbOBI ¢ KOppO3HUel TpyO u
000pyI0BaHUA.
Herazanus Bosibl. OCHOBHBIC METO/IbI, CXEMbI YCTAaHOBOK, 000PYI0BaHUE,
pacyer.
O06paboTKa OXJIAKIAIOMIEH BOJIBI.
Cnernmanbasie metonsl | CXeMbl 00paboTkK oxnasxaarouei Bojbl. bopsba ¢ oTioxkenusamy,
[OJATOTOBKH BOJBI Ul | IBETEHHEM U OMO0OpacTaHMEM B CUCTEMAX BOJOCHAOKEHHS C
6 POHM3BOACTBEHHBIX OXJIAXKJAIOIIUMH  YCTPOMCTBAMH.
nenei O6paboTka cOPOCHBIX (MPOAYBOYHBIX ) BOJ 3aMKHYTBIX CHCTEM
BOJIOCHA0KEHHSI.
BopootBogsiue CxeMbl BOIOOTBEACHUS MMPOMBITIUICHHBIX MPEAPUSITHH.
CHUCTEMBI OnpeneneHre pacxo0B MPOMBIIIUICHHBIX CTOKOB. Y CPETHUTENIH COCTaBa U
! IPOMBIIIICHHBIX pacxoja CTOYHBIX BOJI. Y CJIOBHUS BBIMYCKa MPOU3BOACTBEHHBIX CTOYHBIX
Hpe[[HpHﬂTHﬁ. BOA B rOpOACKYIO BOAOOTBOAALLYIO CCTh U B BOJJOCMBEI.
O6opotusie ciuctempl | OOOPOTHBIE CUCTEMbI BOJIOTIOJB30BAHMS POMBIIUIEHHBIX MPEANPUSTAM.
BOJIOIOJIB30BAHMSI OCHOBHBIC CXEMBI U METO/IbI OUNCTKHA CTOYHBIX BOJ C YACTHYHO 0O
8 IPOMBIIIICHHBIX MTOJIHOCTHIO 3aMKHYTHIMU 00OPOTHBIMHU LTUKJIaMH. V3BJIcUeHHE 1
TIpeNPHATHIA. YTWIM3aLUs LIEHHBIX BEIIECTB U3 MPOU3BOACTBEHHBIX CTOYHBIX BOJ
MeTtonsl 1 coopyxkenus | COOPYKEHUSI MEXaHHYECKOW OYUCTKU MPOU3BOJICTBEHHBIX CTOYHBIX BOJ.
Mexannueckoi ounctku | CXeMbl MEXaHUYECKOM OYMCTKHU MPOMBIIICHHBIX CTOYHBIX BOJI.
9 IPOU3BOACTBEHHBIX | OTCTOWHUKH, TUIPOLMKIIOHDI, GUIBTPbI, HEHTPUDYTH U HKUJIKOCTHBIE
CTOYHBIX BOJI. cenapaTtopbl. OCHOBBI TPOEKTUPOBAHUS U pacueTa COOPYKEHUM.
MeTozapl ¥ COOPYKEHHSI XMMHUYECKOW OYMCTKU MTPOU3BOICTBEHHBIX
Teopernueckue OCHOBBI | 01 0uHpIX BO.
1 MCTOZIBL XUMUMCCKON | Cx oMbl 1 coOpyKeHNST XMMIIECKOH OYMCTKH TIPOMBIIIIEHHBIX CTOUHBIX
10 OHHCTKH BOJI. PeareHThl, mpuMeHsieMbIe 111 XUMUYECKON OUMCTKHU
TIPOUSBOACTBCHHBIX | 1y op3B0ICTBEHHBIX CTOUHBIX BOA. CMecHTENH, KaMephl peakiui. OCHOBEI
CTOYHBIX BOA. MIPOCKTUPOBAHUS U pacueTa COOPYKEHUM.
TeOpCTI/I‘lCCKI/Ie OCHOBBI MGTOI[I)I KoaryJjsnuuu u Q)HOK}’J'IXIII/H/I.
MeTOI0B (DH3HKO- Teopernueckre OCHOBBI MPOIECCa KOATYISAINHA U (PIIOKYIISAIUH.
11 XUMUYeckoi ounctku | KOaryssHThI, PIIOKYIISTHTBI, UX XapaKTEepPUCTUKA U CBOMCTBA. KaMmephl
IIPOM3BOJICTBEHHBIX | XJIONbEOOPa30BaHMs, CXEMbI YCTAHOBOK, 000pYI0BaHUE, PACYET.
CTOYHBIX BOJI. HpI/IFOTOBHeHI/Ie " JO3UPOBAHUEC PCArCHTOB.
OuucTKa CTOYHBIX BOJ METOJIOM (hIIOTAIUH
TeopeTuieckue 0CHOBEI @dnoTopeareHThl, UX Ha3HaYeHHE U CBOMCTBa. BakyymHas duiortaus.
METON0B (PI/BHKO' Hamopnas ¢ioranmsi, CXeMbl YCTAHOBOK C PEIUPKYIIAINECH OUUIIICHHOM
11 | xumudeckoit OUNCTKH BOJIBI U 0e3 perupkysnuu. [[HeBMaTnueckas ¢uiotanus (eHHas
TIPOUSBOACTBCHHBIX | comaparus). dnoTamus ¢ MeXaHHIECKHM JUCTIEPTHPOBAHAEM BO3TyXa.
CTOYHBIX BOA. OuHCTKA CTOYHBIX BOJI IEHHOM Cemapanyei.
TeopeTHUCCKHE OCHOBBI ?ncopgunﬂ u JIeCOngHSI pPacTBOPEHHBIX an/IMeceIEL
11 METOJIOB (pH3HKO- JICOpOIHS U IecOpOIHs PAaCTBOPEHHBIX TPUMECEH 13

XAMHUYECKON OUHUCTKA

MIPOU3BOJICTBEHHBIX CTOYHBIX BOJA. AJICOPOCHTHI U X CBOMCTRBA.




IIPOU3BOJCTBCHHBIX
CTOYHBIX BOJI.

YcTaHOBKH ¢ agcopOepaMu C HETIOABMKHBIM, TBHKYITUMCS H
TICEBIO0XKIKEHHBIM cloeM acopOeHTa. CxeMbl YCTaHOBOK,
0o0opynoBaHUE, OCHOBBI pacyeTa.

TeopeTnueckrue OCHOBBI
METOJ0B (PU3HUKO-

HOO‘II/ICTKa IIPOMBINIJICHHBIX CTOYHBIX BOJ.
PeareHTH, IMPUMEHACMBIC IJIA JOOYHUCTKHU JUCIICPCHBIX anMeceﬁ B
IIPOU3BOJCTBCHHBIX CTOYHBIX BOJAX. Fny601<a;1 OYMUCTKA ITPOMBIINIJICHHBIX

11 ] XuMHYECKOH OMHCTRU | coypyrx BOJI OT PaCTBOPCHHBIX OPTaHUYECKUX COCTUHCHU.
TIPOMSBOACTBEHHBIX | OGes3apamuBanHne NPOMBIILICHHBIX CTOYHEIX B0, OCHOBBI
CTO'HBIX BOL. MIPOSKTHUPOBAHUS U pacueTa COOPYKECHUIH.
MeTo/b1 1 anmapaThl IEKTPOXUMHUYECKON OYMCTKH MMPOU3BOICTBEHHBIX
CTOYHBIX BOJI.
MeTo/b1 1 anmapaThl SICKTPOXUMHYECKON OYMCTKH MPOU3BOICTBEHHBIX
CTOYHBIX BOJI. DJIEKTPOKOATYIISAINS U EKTPOQPIOTAHS TUCTICPCHBIX
MpUMeceii B TPOU3BOJICTBEHHBIX CTOYHBIX BOJaX. KoMOMHUpOBaHHbBIE
METO/IbI AJCKTPOXUMHUECKON OYMCTKHU MPON3BOJACTBEHHBIX CTOUHBIX BOJI.
Dnexrpoxumudeckas | CXEMBbI YCTAHOBOK 3JICKTPOKOATYJISILIUU H SJICKTPO(IOTaLHK
12 | Texmomorus B cucreMax | IEPHOJMYECKOTO U HETIPEPHIBHOTO NeiicTBUsA. OCHOBBI IPOSKTHPOBAHUS U

OYUCTKH CTOYHBIX BOI.

pacyera CoopyKEeHUH.

OCHOBBI IPOIECCOB IEKTPOXUMUUYECKOTO OKHCIICHUSI OPTaHUYECKUX
3arpsi3HeHui. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE ITPOLIECCHI TPU
ANEKTPOJIN3E XJIOPUIHBIX PacTBOPOB. Jnadparmennsie u 6e3-
nuadparMeHHbIE JIEKTPOIU3EPhl. DIEKTPOKATATUTHUECKUE PEKTOPBI,
YCIIOBUSI M CXEMBI UX UCIIOJIb-30BaHUSI B IIPOLECCAX OUYUCTKH
MIPOMBILIJIEHHBIX CTOYHBIX BOJI

5.3. JlaboparopHbie pabOThI

HaumenoBanue pasaciia

pJa\fﬂ U TE€MBI JJADOPaTOPHBIX HaumeHoBaHue U copepkanue 1a00paTOPHBIX PadoOT
pabot
OcobGeHHOCTH KuneTnka ocaykieHUsI B3BEIICHHBIX BEIIECTB.
ocBeTyIeHus Boabl qus | VI3ydeHHE KHHETHKH OCaKICHHs B3BEHICHHBIX BEIECTB ONPEIE/ICHHE
5 IPOM3BOJCTBEHHBIX | TWAPABINYECKON KPYITHOCTH B3BELICHHBIX BELIECTB U KOO PuLMeHTa nx
1eeii. arJoMeparim.
Teopernueckue ocHoBbl | OUMCTKA CTOYHBIX BOJ METOJIOM HEWTpaAIN3alluH
M MeTonbl xumudeckoi | I3ydeHue MeTo/10B KOppeKTUPOBKU pH CTOYHBIX BO.
10 OYUCTKHU
MIPOU3BOJICTBEHHBIX
CTOYHBIX BOJI.
Teopernueckue ocHoBbI | OUMCTKA CTOUYHBIX BOJ METOJIOM BOCCTaHOBJICHUS
1 MeToAbl xumu4deckoil | I3ydeHre o4uCTKH CTOUHBIX BOJ METOJIOM BOCCTAHOBIICHUS (Ha MpUMeEpe
10 OYHCTKH 00pabOTKH XPOMCOAEPKAIIUX CTOYHBIX BOJ)
MIPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
Teoperuueckue ocHOBBI | OUMCTKA CTOUHBIX BOJ METOAOM (hoTanuu
METOJ0B (PU3HUKO- N3yuenune mporecca 6e3peareHTHOMN (JI0TalMK Ha UMITEIIEPHON MaIlTUHE;
11 | xumuyeckoit ouncTku |mocTpoeHue rpaduka 3aBUCUMOCTH 3P (HEeKTa OUUCTKH OT
NPOU3BOACTBEHHBIX | IPOJOKUTENBHOCTH (DIIOTAIIUH.
CTOYHBIX BO/I.
Teoperuueckue ocHOBBI | OUMCTKA CTOUHBIX BOJ| METO/IOM NIEPEBO/IA HOHOB B MaJOPACTBOPHMBIE
METOJI0B (PU3UKO- COCIMHEHMS
11 | xumuueckoii ounctku |VI3ydeHHne MEeTOoI0B OYMCTKH CTOYHBIX BOJ OT PACTBOPEHHBIX
[IPOM3BOACTBEHHBIX | HEOPraHUYECKUX NPUMECEH.
CTOYHBIX BOJI.
1 Teopernyeckue ocHoBbI | OUMCTKA CTOYHBIX BOJI METOJIOM KOATYJIALHH.

METOJ0B (PU3HUKO-

W3ydenue mporuecca KoaryJIupoBaHus MIPUMeCEl CTOYHBIX BO/I.




XUMHAYECKOH OYHUCTKU
MTPOM3BOICTBEHHBIX
CTOYHBIX BOJI.

3J’I€KTpOXI/IMI/I‘IeCKaSI OYKUCTKA CTOYHBIX BOA OT OPTraHUYCCKHX

DIEKTPOXHMHYECKA | o memmi.
12 | Texnonorns B CHCTEMAX | By onpapyre IIapaMETPOB JIIEKTPOOOPAOOTKH CTOUHBIX BOJI, BIUSIOIIUX HA
OMCTKI CTOUHBIX BOM. | hpopiece oxmcIeHHs OPraHUYECKUX 3arpA3HEHHH.
O4HCTKA CTOYHBIX BOJ] METOJIOM JIEKTPOKOATYJISIIHH.
Dnextpoxumudeckas | 3y4eHHE IIPOLIECCOB HIEKTPOKOAYIIALIH TIPH HCIIONb30BAHMN
12 | Texmonorus B cucTemMax | ATIOMHHHEBBIX 2MEKTPOJIOB; onpesenenne 3GOeKTUBHOCTH OUMCTKH

O4YUCTKH CTOYHBIX BOA.

CTOYHKIX BOJ B 3aBUCHUMOCTH OT aHOJHOM INIOTHOCTH TOKa U BpCMCHHU
O6pa6OTKI/I; OIIPCACIICHUC BbIX0Aa MCTAJJIa 3JICKTPOAOB I10 TOKY.

5.4. CamocTosTenbHas paboTa 00yJarommuXcs

Ne | HaumeHoBaHue pasjena N
ConeprkaHue caMOCTOSTEILHON paboThI
pa3a| [AHUCLUIUIMHBI U TEMBbI
Hopwmbi Bogonorpetienns. OCHOBHBIE KATETOPUHU OTPEOICHUS BOIBI.
TpeboBaHUsI K KAYECTBY BOJIbI, PACXOJIbI M PEKUM BOJIOIIOTPEOICHUS,
Bononorpebienue na OTPeOHBIC HAIIOPHI.
1 TPOMBIIICHHBIX 3ydenue NeKIMOHHOro MaTepuana. Pabora ¢ muTepaTypHbIMH
HPCATMPUATHAX. uctoyHrkaMmu. IToAroToBKa K NMpakTUYECKHU 3aHATUsAM. [loaroToBKka K
JIOKJIagaM.
OCHOBHBIC THITBI OXJIAXKIAIOIINX YCTPONCTB, OOIITHE XapaKTEePUCTHKH.
Oxnfln([[ammne TemmooOMeH B HCTIaPUTEIBHBIX OXJIATUTEIISX.
4 YCTpOHCTBA CUCTEM | J]3vyenpe eKIMOHHOTO MaTeprana. PaboTa ¢ TuTepaTypHbIMHI
obopoTHoTO ucTtoyHrMKaMmu. [10/Ir0ToBKa K MPakTUYECKH 3aHATUSIM. 1]oaroToBKa K
BOJIOCHA0KEHMSI. JOKIazIam.
Crenmanbubie MeToapl | ClleUanbHbIE METOABI IIOATOTOBKH BOJBI I IPOU3BOJACTBEHHBIX LENEH.
IMOJATrOTOBKH BOJBI 1A I/IsyquI/Ie JICKOMOHHOI'O MaTCpHraja. Pabora ¢ JIUTCPATYPHBIMHA
6 MPOM3BOJACTBEHHBIX | MCTOYHHKAMH. II0ArOTOBKA K MPAKTHYECKHU 3aHATHsIM. [1oroToBKka K
nenen JOKJIagaM.
BOI[OOTBOI[HH_[I/IC BO)IOOTBOI[S[HII/IG CHUCTCMBI IMPOMBIIIJICHHBIX HpeI[HpI/IflTI/Iﬁ.
CHUCTEMBI N3yuenune nexuuonHoro marepuana. Pabora ¢ nmurepaTypHbIMU
7 [IPOMBIIIJIEHHBIX HUCTOYHHUKAMMU. HOI[FOTOBKa K OIPAKTUYCCKU 3aHATHAM. HO)IFOTOBKa K
MPEINPUSTHH. JOKJIaziaM.
OGOpOTHBIE CHCTEMBI OO6opoTHBIE CUCTEMBI BOAOTOIB30BAHMS IPOMBIIIIEHHBIX MPEATPUSITHIA.
BOJIOTOJIb30BAHHUS N3yuenne nexuuonHoro marepuana. Pabora ¢ nurepaTypHbIMU
8 TIPOMBIIITEHHBIX “cTOYHHUKaMHU. [1oAroToBKa K MpakTUyecKu 3aHATUsIM. [loaroroBka k
NPEINPUSITHH. JOKJIagam.
MeTob!l U COOPYKEHUSI MEXaHUUECKOW OUMCTKH MTPOU3BOJICTBEHHBIX
Mertoas! u cogpy;ermI CTOYHBIX BOL.
9 MEXaHHICCKON OTHCTKI N3yuenune neknuoHHOro MaTepuana. PaboTa ¢ murepaTypHbIMU
HPOU3BOACTBCHHBIX | orayppkamu. [10ATOTOBKA K MPAKTUYECKU 3aHATUAM. [[oroTOBKA K
CTOYHBIX BOJI. OKJIAZaM.
TCOpCTI/I"ICCKI/Ie OCHOBBI TeopeTquCKHe OCHOBBI 1 METOABI XUMHUYECKON OUNCTKH
" METOBI XUMUyeckor |HPOU3BOACTBECHHBIX CTOYHBIX BOJ.
10 OUYUCTKHU N3yuenune nexnuonHoro matepuaia. Pabora ¢ murepatrypHbIMU
MIPOU3BOJICTBEHHBIX HUCTOYHHUKAMMU. HO)IFOTOBKa K IIPAKTHUYCCKHU 3aHATHUAM. HOJIFOTOBKa K
CTOYHBIX BO/I. AOKJIa1aM.
Teopetnyeckue 0cHOBBI | T€OpeTHUECKHE OCHOBBI METOIOB (PM3UKO-XMMHUYECKOW OYNCTKH
11 METO0B (PU3HKO- MPOU3BOACTBEHHBIX CTOYHBIX BOJI.

XAMHUYECKON OUHUCTKA
MIPOU3BOACTBEHHBIX

N3ydenue nexkuuoHHoro marepuana. Pabora ¢ mutepaTypHbIMU




CTOYHBIX BOJI.

HCTOYHHUKAMHM. HOIIFOTOBK& K IMIPAKTHYCCKHU 3aHATHAM. HO,Z[I‘OTOBKa K
JOKJIaaaM.
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DIIEKTPOXUMHUYECKas
TEXHOJIOTHUS B CUCTEMAaX
OYUCTKU CTOYHBIX BO/I.

SHQKT})OXI/IMH‘-IGCKEUI TEXHOJIOTHSA B CUCTEMAaX OYHNCTKH CTOYHBIX BOJ.
N3yuenue nexkuuonHoro marepuaia. Pabora ¢ nurepaTypHbIMU
UCTOYHHUKaAMMU. HOHFOTOBKa K IIPAaKTHUYCCKHU 3aHATHAM. HOI[I‘OTOBKa K
JIOKJIaJIaM.




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMaTU3UPOBAHHBIN MaTepuai, W NPaAKTUUECKUX 3aHSATHH, TPEIOaraloninxX 3aKperjicHue
H3Y4CHHOT0 MaTepraia U (hopMUpOBaHUE Yy 00yJarOIUXCcsi HCOOXOAUMBIX 3HAHWM, YMCHUH U HABBIKOB.
KpomMme Toro, BaxKHEHIITMM 3TarioM U3y4eHHUs JTUCHUILIMHBI SBJISETCS CaMOCTOSTENIbHAs paboTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

- IOJITOTOBKA K MIPAKTUYECKUM 3aHSITHUSM;

- TIOJITOTOBKA K BHITMIOJIHEHUIO KYPCOBOI'O ITPOEKTA;

- IIOJATOTOBKA JOKIIAJ0B;

- TIOJITOTOBKA K TECTUPOBAHUIO;

- IOJITOTOBKA K DK3aMEHY.

3aJ10roM YCHENTHOTrO OCBOCHHUS 3TOM JUCIUIUIMHBI SIBJISETCS 0053aTeIbHOE MTOCEIICHHE
JEKIIMOHHBIX U TIPAKTUYECKUX  3aHSTHH, TaK KaK IIPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKHX ) 3aHITHI
MOET OCJIO)KHUTh OCBOCHHE pa3JeoB Kypca. Ha nmpakTuueckux 3aHsITUAX MaTepuall, U3JI0’KEHHBIN Ha
JIEKIUAX, 3aKPEIIAECTCS BBIITOJTHEHUEM KYPCOBOTO MPOEKTA MO 3aJJaHHON TeME NUCIUILIMHBI COTJIACHO
PILI.

[Ipuctymas k M3y4eHU 0 TUCIUILIMHBI, HECOOXO0IUMO B IIEPBYIO OYepeh 0O3HAKOMUTHCS
conepxanueM PITJ] mist ctyaeHTOB 0uHO#M (hopMBl 0OYUCHHS, a TAKKE METOIMYECKUMH YKa3aHUSIMH 10
OpraHU3aIMU CaMOCTOSATEILHON PaOOThI U MMOATOTOBKH K MPAKTHYCCKUM 3aHATHSIM.

[Ipu mOATrOTOBKE K MPAKTHYESCKUM 3aHITHAM U B PAMKaX CaMOCTOATEIbHON paOOThI 110 U3YYCHHIO
JTUCIUTIINHBI 00yJaroImUMCcsi HEOOX0IUMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSATUM MaTepHUajl U JOMOJHUTH €ro ¢ Y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

MPU CAMOCTOSITEIbHOM M3yUYE€HHH TEOPETUYECKON TEMBI ClIeJIaTh KOHCIEKT, UCTIOJIb3YsI
pexoMmenoBaHHbIe B PIIJ] ncrounuku;

BBINOJHUTH IPAKTUYECKUE 3aJJaHUsI B paMKaX U3y4aeMOMl TEMBbI;

BBIMIOJTHUTH Pa3/iesibl KYpCOBOTO MTPOEKTA;

MOJITOTOBUTCS K TECTUPOBAHUIO;

MOJATrOTOBHUTH JOKJIAJBI IO 3aJaHHBIM TEMaM;

MOJITOTOBUTHCS K TPOMEKYTOUYHOM aTTECTAIlNH.

Htorom nzyueHus: JUCHUILUIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTUCAHUIO CECCUM.
®dopma npoBeacHUS 3aHATHSA — ycTHasA. CTYACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHOYHBbIe MaTepPHAJIbI 1JIsl IPOBeJeHUs TEKYLero KOHTPOJISl yCIeBaeMOCTH M IIPOMEeKYTOYH O
aTTecTanuy 00y4arIuXxcs Mo JMCHHUILIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETEHIMHN C yKa3aHHEM ATANOB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Kox n HaumenoBanue
No KonTponupyemsbie pa3ienbl AUCIUTUIMHBI . Bun onenounoro
WHJIMKATOpPa KOHTPOIUPYEMOM

/1 (Moy1is) KOMITETEHITHH cpencTaa

BO,Z[OHOTpC6J'ICHI/Ie Ha IPpOMBIINIJIICHHBIX

1 I1K-2.7, I11K-3.2, TIK-3.4 Y cTHBIN OMpocC, TECTHI.
PeIIPHUATHSIX.

2 HpoekTHposarHue cHeTem [1K-2.7, I1K-3.2, I1IK-3.4 VYcTHBIl onpoc
TTPOU3BOJICTBEHHOTO BOJOCHA0KECHUS
Oco0eHHOCTH BOAOCHAOKEHUS

3 |mpeanmpusTHii pa3THMYHBIX OTpaciei I1K-2.7, I1K-3.2, T1K-3.4 YcTHBIN onpoc
TTPOMBIIIIJICHHOCTH.

4 OxTaxaroIue yCTporHCcTBa CUCTEM TIK-2.7, TIK-3.2, TIK-3.4 YcTHBIH ompoc,
000POTHOT'O BOJOCHAOKEHHSI. TECTUPOBAHUE.

5 [OcobeHHOCTH OCBETICHUS BOIBI JJIs I1K-2.7, I[1K-3.2, T1IK-3.4 VYerHbll onpoc,




IIPOU3BOJCTBCHHEBIX I_ICJIGI\/'I.

TECTUPOBAHUE.

CrennanbHble METOIBI HOATOTOBKH BOIbI

Paznen mpoekra.

6 . I1K-2.7, I[1K-3.2, TIK-3.4 VYcrHBIH onpoc,
JUTSI TIPOM3BOJICTBEHHBIX IICJICH
TECTUPOBAHUE.
BonmooTrBosme cucTeMbl IIPOMBIIIIEHHBIX Y cTHBI ompoc
7 A FUITH P TK-2.7, TIK-3.2, TIK-3.4 poc,
PEATPUSITHIA. TECTUPOBAHUE.
OO00POTHBIE CUCTEMBI BOIOIOJIH30BAHUS VYceTHEIN onpoc
8 p pomorn TK-2.7, TIK-3.2, TIK-3.4 poc,
MIPOMBIIICHHBIX TPEATPUSTHMN. TECTUPOBAHUE.
MeTtonasl ¥ COO €HUS MEXAHUYECKOU
9 o Py MK-2.7, TIK-3.2, TIK-3.4
OYMCTKH IPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
TeopeTnyeckre OCHOBBI U METObI V CTHBI OMDOC
10 [xuMHYECKOH OYHMCTKH MPOU3BOICTBECHHBIX [1K-2.7, I1K-3.2, T1K-3.4 poc,
TECTUPOBAHUE.
CTOYHBIX BOJI.
Teopernyeckne OCHOBBI METOJIOB (DU3UKO- VeTHBI ompoc
11 [xuMuYecCKON OYHMCTKHU MPOU3BOICTBEHHBIX [1K-2.7, I1K-3.2, IIK-3.4 poc,
TECTUPOBAHUE.
CTOYHBIX BOJIL.
DIEKTPOXUMHUUECKASI TEXHOIOT U B YcTHEIT omipoc
12 P TK-2.7, TIK-3.2, [IK-3.4 poc,
CHCTEMAX OYUCTKHU CTOYHBIX BOJI. TECTHPOBAHUE.
13 |KII [1K-2.7, I1K-3.2, I1K-3.4
14 |Dk3amen I1K-2.7, 11K-3.2, TIK-3.4

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTePHAaIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE 1JIs OLICHKH 3HAHUI, YMEHHUI U HAaBBIKOB U (MJIH) OTbITa MPO(ECCUOHANBHOMN JAEeITeIHbHOCTH,
XapaKTePU3YIOIIUX ATArbl (POPMUPOBAHUS KOMIIETEHIIHH B MPOLIECCE OCBOCHUS AUCHUTIIMHBI

3.4)

Tewmbr moknanos (pedepaToB):

(s mpoBepKU c(hOPMUPOBAHHOCTH MHIUKATOPa JoCTHxKeHus kommerennuii: [1K-2.7, TTK-3.2, TIK-

. YMATUeHHE BOJbI. OCHOBHEIC METO/BI.

. Herazamus Bogpl. OCHOBHBIE METO/IBI.

. TpeboBaHMs K Kaue€CTBY BOIbI

— O 00 1N DN K~ WK —

. CrabunsHOCTH BOIBI. OlIEHKA CTAOMIIBHOCTH.

. Ponb BOJIBI B OCYIIIECTBICHHH TEXHOJIOTHYECKUX MPOIIECCOB.
0. Boanblit 6anaHc B cucTeMax MPOU3BOICTBEHHOTO BOJIOCHA0KEHMS.

. O6paboTka cOPOCHBIX (MPOAYBOYHBIX) BOJ 3aMKHYTHIX CUCTEM BOJIOCHAOKECHHS.
. OxJnaxkaro1me ycTporucTBa CUCTEM 00OPOTHOTO BOIOCHA0KEHUSI.
. TeriooOMeH B UCTIAPUTENIbHBIX OXJIaJUTENSIX.

. Oco0eHHOCTH OCBETIIEHUS BOJIBI JIJIs1 MPOU3BOICTBEHHBIX LEJIEH.

7.3. CucreMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIECHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IIOCTAHOBKE HAYYHBIX U MIPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC M CUCTEMaTU3WPOBAHHbIE 3HAHMUS 110 TUCUUTUINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY)

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJCTBOM IIPENoiaBaTessl Ha IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHOY» |- parMeHTapHbIC 3HAHHS 10 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

[IpumepHBIE BOIIPOCHI

1. CBoiicTBa U cocTaB IPOMBIIIUIEHHBIX CTOUHBIX BOJI. [loka3aTenu cocraBa CTOYHBIX BOI.

2. YcnoBus BbIITyCcKa MPOMBIIUIEHHBIX CTOYHBIX BOJ B TOPOACKYIO KaHAJIU3ALHIO.

3. Knaccudukaiiys METo10B OYUCTKH MPOMBIIUIEHHBIX CTOYHBIX BOJI.

4. Pemerku, cUTa, CETKH AJISl OYUCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJI. KOHCTpYKIMH, TPUHIINIL
JIEHCTBHUSI, pacyer.

5. Ilonouynsle oTcTOMHUKN. KOHCTpYKIMS U pacyer.

6. I'upouukiionsl (0e3HanopHele, HaropHble). KoHcTpykIus, 0061acTh IPUMEHEHUS,
3 PeKTUBHOCTD, pacyer.

7. Metoasl abcopOIMu 1 AeCOPOITMU CTOYHBIX BOJ, 001aCTh MPUMEHEHUS, KOHCTPYKITHS
peaKkToOpoB, MPUHIUN IEHCTBUS, pacyeT.

8. Monns1it 06meH. O61acTe NPUMEHEHUS, TPUHIUII.

9. CopOrus 3arpsizHeHuit. O01aCcTh TPUMEHEHHUS, CXEMBI YCTAaHOBOK, TTPUHITUTI ACHCTBUS,
pacuer.

10. [TeckOnOBKH JIIs1 OUMCTKH MPOMBIIUIEHHBIX CTOYHBIX BOA. KOHCTpyKIIMK, TPUHIUII, pacyerT.

11. Harmopras dnotammsi. CXxemMbl YCTaHOBOK, PUHIIAI paboTHI. Y CTPOKUCTBO (hiioTatopa, pacyer.

12. TlepBuyHbIE OTCTOMHUKY ISl OYUCTKU MPOMBIIUIEHHBIX CTOUYHBIX BOJ. KOHCTpyKIUH,




MPUHIIAT PabOTHI, pacyer.

13. OTKpbIThIE TUAPOLMKIOHBI, UX KOHCTPYKIIMU, MHOTOSIPYCHBIE THAPOIUKIOHBL. KoHCTpyKINu,
NPUHIUN AEHCTBUS, pacyer.

14. HeliTpanu3zanus NpoMbILIUIEHHBIX CTOUYHBIX BOJl. CXeMa yCTaHOBOK, pacyer.

15. HammopHbIe THIPOIMKIIOHBI, 00JIACTh IPUMEHEHUS, KOHCTPYKIIHSI, IPUHIIAIT PaOOThI, pacyer.

16. DIEKTPOXUMUYECKOE OKUCIICHUE U BOCCTAHOBIICHUE, KOHCTPYKIIMHU AJIETPOJIM3EPOB, PUHIIUIL
JICUCTBUS, pacyeT.

17. HedrenoBymku, KUPOIOBKH TSI OYUCTKH TPOMBIIICHHBIX CTOYHBIX BOA. O0iacTh
MPUMEHEHHUS, KOHCTPYKIIMHU, TPUHIIUI ICUCTBUS, pacyerT.

18. DnekTpodoTanys, KOHCTPYKIIHS 3JICKTPOIU3EPOB, 001aCTh MPUMECHCHUS, TIPHHIIUIT
JICNCTBUS, pacyeT.

19. DnekTpokoarymsiuus CTOYHbIX BOJ. KOHCTpyKIMK peakToOpoB, MPUHIIUIT IEHCTBUS, pacyerT.

20. Meroa nepeBojia MOHOB B MAJIOPAaCTBOPUMBIE coeIMHEHUSI. CXeMbl YCTaHOBOK, pacuer.

21. JIoBymiku Jisi OCBETJICHHS IPOMBINIJICHHBIX CTOYHBIX BOJ (He()TEIOBYIIKH, )KUPOJIOBKH ),
KOHCTPYKIIMHU U pacuer.

22. [lonoyHble OTCTOMHUKHU JIJIs1 OUMCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJA. KoHCTpyKIIMK
OTCTOMHHMKOB, MPUHITUI PabOTHI, pPacyer.

23. KoarynsHThI 1 (DIIOKYJISTHTBI, UX XapaKTePUCTHKH, 3(PPEKTUBHOCTD NCIIOJIb30BAHUS.
Koarynsuus u ¢hraokyasuust mpOMBIIIIIEHHBIX CTOYHBIX BOA. O0nacTh npuMeHeHus. CXeMbl YCTaHOBKH,
MPUHLIUN ACHCTBUS, pacyer.

24. MeTtoabl BOCCTAaHOBJICHUS TPOMBIIIUICHHBIX CTOYHBIX BOJ. CXEMBbI YCTAaHOBOK, TTPUHITUIT
NEICTBUS, pacuer.

25. OuucTKa CTOYHBIX BOJ Ha GuiIbTpax. Busl 3arpy30k, KOHCTPYKIWHU, TPUHIUT 1EHCTBUSA,
00JacTh MPUMEHEHHUS, pacuerT.

26. MeToabl OKUCIICHHUS 3arpsI3HEHUI MPOMBIIITIEHHBIX CTOYHBIX BOJ], KOHCTPYKIIMHM YCTaHOBOK,
MPUHLINIT JCHCTBUSI, pacuerT.

27. MeToabl U COOPYKEHHUS 10 00pabOTKe 0CaJKOB.

28. IloBTOpHOE UCTOIH30BAaHUE BOJIBI HA IPOMBILUICHHBIX MPEINPUITHIX U CO3/IaHUE
3aMKHYTBIX CUCTEM 0OOPOTHOTO BOJIOCHAOKECHHSI.

29. YcnoBus BbIITYCKa IPOMBIIUICHHBIX CTOUHBIX BOJI B TOPOJCKYIO KaHAIU3AIHIO.

30. OuncTKa TPOMBINIJICHHBIX CTOYHBIX BOJ aJCOPOIHEi. XapaKTepuCTHKa aICOPOSHTOB.
Ob6nacte npuMeHeHus, 3pPEKTUBHOCTH MpoIIecca, pacyer.

31. buonoruyeckas O4MCTKA MPOU3BOJACTBEHHBIX CTOYHBIX BOJ. CXeMa yCTaHOBOK, pacuer.

32. BogHoe X035ICTBO MPOMBIIIJIEHHBIX MPEATPUSTHIA.

33. Meroa OKUCIEHHUS 3arpsi3HEHUH, MPUMEHSIEMBIN TTPH 00pabOTKE MTPOMCTOKOB
(XJI0pHpOBaHUE, 030HHUPOBAHHE).

7.4.2. IlpakTrueckue 3aaHus ISl IPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJaromuxcs

1. OcHOBHBIE CXEMBI CHCTEM MPOU3BOJCTBEHHOTO BOIOCHA0KEHUS POMBIIIIEHHBIX
NPEIIPUITHN U YCIOBUSI UX IPUMEHEHUS.

2. Bonnblii 6anaHce B cucTeMax MPOU3BOJICTBEHHOTO BOAOCHA0KEHNS IPOMBIIIJIEHHBIX
npeanpusThid. OneHka 3pPeKTUBHOCTH UCIOIb30BAHUS BOIBI.

3. OcobeHHOCTH MPOEKTUPOBAHUS CUCTEM MTPOU3BOJICTBEHHOTO BOAOCHAOKEHUS
IIPOMBIIIIEHHBIX TPEANPUATHIH.

4. Oxnaxaarolue ycTpoicTBa cCucTeM 000pOoTHOTO BogocHa0xeHus. OO01I1e XapaKTepUCTUKH.
Knaccudukanus.

5. Bonoxpanunumia (npyael) — oxiagutenn. Cxembl. OCHOBBI pacueTa U MPOEKTUPOBAHUSI.

6. bpesranbable Oacceiinbl. Coma. OCHOBBI pacyeTa U MPOEKTUPOBAHUSI.

7. I'pagupnu. Knaccudukanus. OCHOBHBIE 3JI€MEHTHI TpalupeH. BeHTUIsTOpHbIE TPaiupHU.

8. Cyxue (paauaropHbie) rpaaupHu. OCHOBBI pacyeTa UCTIAPUTEIbHBIX I'PAJAUPEH.

9. OcBeTiieHHE BO/IBI B paJUaJIbHBIX OTCTOMHUKAX U TMAPOLUKIOHaX. KOHCTpYKTHBHBIE CXEMBI.

10. OcHOBHBIE CXEMBI ¥ TUTTOPA3MEPHI HAIOPHBIX OCBETIIUTENBHBIX (QHIBTPOB C 3PHUCTON
3arpy3koi. JIocTOMHCTBa HAaOPHBIX (QUIBTPOB.

11. Koncrpykius 1 060pyA0BaHNE HAIOPHBIX OCBETIUTENbHBIX (PUIBTPOB.

12. CxeMbl U COCTaB COOPYXKEHUN peareHTHOro ymsardeHus Boasl. Ocsernurenu [IHUU MIIC,
BHUXPEBBIE PEAKTOPBI.



13. KarrnonuroBoe ymsiruenue Bojpl. CyIIHOCTh M XUMH3M IIPOLIECCa.
14. OcHOBBI pacueTa yCTaHOBOK MapajijieIbHOrO BOJIOPO/- HATPUM KATUOHUTOBOT'O YMSITUECHHS

BOJBI.

15. O6opynoBaHHE peareHTHBIX X0351HCTB HOHOOOMEHHBIX YCTaHOBOK.
16. OcHOBHI pacyeTa HOHOOOMEHHBIX YCTAHOBOK 00SCCOTMBAHUS BOJIBI.
17. derazanus Bojsl. OCHOBHBIE METO/IbI U 000PY/I0OBAHUE.

18. CrabunuzannoHHast 00paboTKa BOIBI B 000POTHBIX CHCTEMAX.

19. KoppekTupoBKa MHHEPAJIbHOTO COCTaBa B 00OPOTHBIX CHCTeMax BojocHaOeHus. OCHOBHBIC

METOABI U CXEMBI.

20. Cxema BBINTapHOM YCTAaHOBKH JJIS BHIBEJICHUSI MUHEPAJIbHBIX IPUMECEN U3 BOJIBI.

7.4.3. [lpumepHble TeMbl KypcoBOil paboThI (ITpoeKTa) (pu HAJTMYUH )
KypcoBoii mpoekt: «IIpoekTupoBaHNE CUCTEMbI OUUCTKH CTOUYHBIX BOJ] IPOMBIIUICHHOTO OOBEKTa»

7.5. Meronuveckue MaTepHralbl, ONPEEIISIONINE POIeIyphl OLIEHUBAHHS 3HAHUH, YMEHUH, HABBIKOB U
(unH) ombITa IPOQPECCUOHATBHOMN AEATETLHOCTH, XapaKTEPU3YIOLIe dTarbl (OPMUPOBAHUS KOMITETCHIUH
[Iponerypa npoBeaeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILETO KOHTPOJIS yCIIEBAEMOCTH
perIaMEeHTHPYETCs JIOKATbHBIM HOPMAaTUBHBIM aKTOM, OIPEACIISIONINM TOPSIIOK OpraHU3auy 1
IPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlNU 00yJarOIIUXCSI.
[Tponietypa onernBanust GOPMUPOBAHUS KOMIIETEHIIMN TIPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBezieHa B 1. 7.3. TUNOBbIE KOHTPOJIBHBIE 3aIaHHsI WJIH WHBIE MaTEPHUAIIBI TEKYIIEr0 KOHTPOJIS
MPUBEJICHBI B 1. 7.2.

[IpomekyTouHas aTTecTalus 0 JUCHUILIHHE IPOBOIUTCS B (popMe dK3aMeHa.

B sk3aMeHanoHHbINH OMIIET BKIIOYEHO JIBA TEOPETHUYECKUX BOMPOCA, COOTBETCTBYIOIINE
coJiepKaHuI0 (HOPMHUPYEMBIX KOMITETEHITUI. DK3aMeH TPOBOAUTCS B YCTHOM MIJIM TUCBMEHHOU opme. J{is
MOJITOTOBKH 10 SK3aMEHAIIMOHHOMY OHJIETY OTBOJIUTCS 45 MUHYT.

7.6. Kpurepun oreHuBaHUS CPOPMUPOBAHHOCTH KOMIICTCHIIHIA ITPH ITPOBEICHUU IPOMEKYTOTHON

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
Onenka Onenka
«HEYIOBIIECTBOPUTEIND | «yInoBIIeTBOpUTENRH | OIEHKA «XOPOILIO» OueHka «OTJIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY»
VYpoBeHb ocBoOeHUST | YPOBEHBH OCBOCHMS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMITETCHITHT KOMITETCHITH KOMITETCHIIH KOMITETCHIIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIIN». «IIPOABUHYTHIN. «BBICOKHI».
Komnerenmuu ne Komnerenmumn Komnerenmun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHEI.
3HaHUs OTCYTCTBYIOT, [ CdopMupoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHUsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHEIE,
Kpurepan chopMHUPOBAHbI 3HaHUU. Y MeHUs HOCSIT _ | BeecTopoHiHe. Ymenus
O — (hparMeHTapHbI U pPENpPOIYKTUBHBIN YCHEIIHO
HOCSIT XapakTep, MIPUMEHSIOTCS K
pPENpPOYKTUBHBIN MIPUMEHSIOTCS K PELIeHUIO KaK
Xapaxrep. PELICHUIO TUITOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/1aHUuM. HECTaHJapPTHBIX
HU3KUNA YPOBEHb JleMoHCTpUpYyeTCSl | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATENIbHOCTH JIOCTaTOYHBII JemoHCcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKUI YPOBEHb
HaBbIKA. CaMOCTOSTENIBHOCTH | CaMOCTOSATEIbHOCTH,
YCTOMUYHBOIO BBICOKAsl aJJalTUBHOCTh
MPaKTUYECKOr0 | MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MTOHATHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00Cyk1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIC U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHUTETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BpIOpaTh
METOIMKY
BBIIOJTHEHUS
3alaHUM.
HomnyckaeT rpyObie
OIIMOKY TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUEe JOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUN
3aJIaHuH,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
(bopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAHHUH
ajropuTMa
BBIIOJIHEHUS
3aJaHUMN.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumenser
TEOPETUUECKUE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIIIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aaHUH.
CaMOoCTOSTEIIFHO
aHAJIM3UPYET
pe3yIbTaThI
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

OHeHKa 10 JUCHUILIMHE 3aBUCUT OT YPOBH:A C(I)OpMPIpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O11eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISACTCS, €CIIM CpeiHee apru(METHIECKOS HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTIOJHUTENBHOMN INTEPATYPHI, HEOOXOIUMOM JITsl OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

I'ycakoBckuii B. b., Byrnunckas E. O., BojocHa0keHue MPOMBIIIIIEHHBIX

1 [mpenmpusituii, Cankt-IletepOypr: Cankr-IleTepOyprekuii rocyaapcTBeHHBIH

apXUTEKTYpHO-cTpouTeIbHBIN YyHUBEepcuTeT, ObC ACB, 2016

https://www.iprbooks
hop.ru/74324.html

2 [TepBoB A. I'., BogocHabxeHne MpOMBINIIIEHHBIX TTpeanpusTuii, Bomora:

Wndpa-Nnxenepus, 2022

https://e.lanbook.com
/book/281894

3 Kuuurun B.W., BogooTBoasinue cucTemMbl MPOMBIIIJIEHHBIX TPEANPUATHM,

Mocksa: ACB, 2011

https://www.studentli
brary.ru/book/ISBN9
78593093761.html

JIOOJHUTEJLHAS JUTEPATYPA

I'etmannes C.B., Heuaes U.A., 'anaypuna JI.B., Ounctka

1 MPOU3BOJACTBCHHBIX CTOYHBIX BOJ KOAryjJadHTaMu U (bJ'IOKy.]'IHHTaMI/IIO,

Mocksa: ACB, 2008

https://www.studentli
brary.ru/book/ISBN9
785930935738.html




I'ynkos A. I'., Mexanndeckasl OYMCTKA CTOYHBIX Boj, Bomorna: MHdpa-

https://e.lanbook.com

2 Wmxenepus, 2019 /book/124649
3 Bepxotypos B. I1., Unbuna O. M., Ounctka npou3BOJACTBEHHBIX CTOYHBIX 213
BoJ. JlJaboparopusii paktukym, CI16., 2005
Butkosckas P. @., [lerpoB A. H., TexHuka v TEXHOJIOTHS 3aIIUThI
4 OKpYJKarollel cpepl. brosornueckas ouncTka CTOYHBIX Boj, CaHKT- https://www.iprbooks
[TerepOypr: Cankr-IleTepOyprekuii rocy1apCTBEHHBI YHUBEPCUTET hop.ru/102567.html
IIPOMBIIUIEHHBIX TEXHOJIOTMH U au3aiiHa, 2018
BoiiTos E. .H.,.BOI[OHOI[I‘OTOBK?Z I/IHHOBa]_II/IOHHBIevaOCKTHHe pemeHus, https://www.iprbooks
5 |HoBocubupck: HoBocuOupckmii rocy1apCTBEHHBINH apXUTEKTYPHO- hoD.ru/129323. html
cTpouTenbHbIi yHIBepcutTeT (Cubctpun), 96C ACB, 2021 - )
AnekceeB E.B., Ounctka cTouHbiX BoJ (haotanueii. OCHOBBI TEXHOJIOTHH U https://www.studentli
6 npumerenue, Mocksa: ACB, 2015 brary.ru/book/ISBN9
P : F AP 785432300911 htm|
Canponona XK. A., Cseprysosa C. B., Tapacosa I'. 1., ®etucos P. O.,
Cop6uH(lHHa;1 ouricTka cTouHbIX Boj oT CITAB 0TX0/10M MpOM3BOACTBA https://www.iprbooks
7 | caxapHOU MPOMBIILIEHHOCTH - CaTypallMOHHBIM OcaakoMm, benropos:
. . M hop.ru/66679.html
benropoackuii rocygapCcTBEHHBIN TEXHOJOTHUECKUN YHUBEPCUTET UM. B.IT".
[HyxoBa, 9bC ACB, 2015
Axmanynnuna @. 0., @egorona JI. A., 3akupos P. K., PearentHas ouncrka
g |CTOUHBIX BOT OT TSKEIBIX METAILIOB, TeopeTnueckre OCHOBEI, https://www.iprbooks
MarepHaibHbie pacueTsl, Kaszans: KazaHckuii HallmoOHaIbHBIN hop.ru/62263.html
HCCIICIOBATENIbCKUIM TEXHOJIOTHYECKUH YHUBEpCUTET, 2016
9 Muswu JI. H., Xumust Bogsl. Bogonoaroroska, Tomck: Tomckuii https://www.iprbooks
MOJIMTEXHUYECKUH yHUBepcurert, 2014 hop.ru/34732.html
Uux B. A., Kapuuukuii H. b., Kpukcuna E. H., Hepessko A. B., ' https://www.iprbooks
10 [BomomoaroroBka u BogHO-xuMu4eckue pexxumbl TOC u ADC, MuHCK: h
N 0p.ru/20204.html
Brmmiinras mxkoa, 2012
Campirun B. [1., Urnatkuna B. A., Kopxxosa P. B., O6e3BoxxuBanne u .
https://e.lanbook.com
11 |ouwncTka CTOYHBIX BOJ TP OOOTAIIEHUH MUHEPATBHOTO CBIPhs (pa3eiieHne Ibook/116443
TBepoi 1 xkunkon $a3z), Mocksa: MUCHUC, 2013
Cawmpirun B. J1., Urnatkuna B. A., Kopsxosa P. B., OGe3BoxxuBanue u )
https://e.lanbook.com
12 |o9mcTKa CTOYHBIX BOJ MPU OOOTAIICHUHA MUHEPATBLHOTO CHIPhS (pa3IeicHue Ibook/116443
TBepoi 1 xkujkon $a3z), Mocksa: MUCHUC, 2013
CrenanoB C.B., CtpenkoB A.K., IlIsenioB B.H., Mopozosa K.M, https://www.studentli
13 | Bbuonoruyeckas 0O4MCTKA CTOYHBIX BOJ HETenepepadaThIBaAIOIIUX 3aBOJIOB, brary.ru/book/ISBN9
Mocksa: ACB, 2017 785432302298.html
1 Kyry3oB A. I'., [latpakosa I'. P., Py3anoBa M. A., OuncTKa CTOYHBIX BOJI, https://www.iprbooks

Kazanp: U3garenscteo KHUTY, 2020

hop.ru/121020.html

OObyuaromuecs u3 yncia uHBaMUI0B U Ul ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAaHHUEHUSM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca

Hayunas snexrponnas 6ubmmoreka ELIBRARY.RU

http://elibrary.ru

8.3. Ilepeuennb coBpeMEeHHBIX MTPOPECCHOHATBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

NudopmarinonHo-npaBoBas cuctema ['apant

nt

\\law.lan.spbgasu.ru\GarantClie




NudopmanmonHo-npaBoBas cucrema KoHcynbTaHT

\\law.lan.spbgasu.ru\Consultant
Plus ADM

NudopmarnmonHo-npaBoBast 6a3a nanabix Kogekc

http://gasudata.lan.spbgasu.ru/d
ocs/

Cucrema aucraniuonnoro ooyuenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOJIMOTEUHAs cucTeMa n3narenbcera 'Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeUHas cucrema uanarenbcersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-O0MOIMOTEeUHas cucTeMa m3garenberna ' IPRsmart”

http://www.iprbookshop.ru/

DIEeKTPOHHO-O0UOIMOTEeUHas cucTeMa u3aarenbersa "KoHcyabTanT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas snmekTponHas
oubmoreka ELIBRARY.RU

Poccwuiickast rocymapcTBeHHast OMOJIMOTEeKa

www.rsl.ru

Enunbiif 571eKTpOHHBINA pecypec yueOHO-METOIMYECKON JTUTEPATYPbI
CIIGIACY

www.spbgasu.ru

Tex.JIut.Py - TexHu4eckas qureparypa

http://www.tehlit.ru/

bect-ctpoit. CtpourensHsblil noprain. HopmaTtusHbie 1
PEKOMEHIaTEIbHbIE IOKYMEHTHI 10 CTPOUTENIbCTBY

http://best-stroy.ru/gost/

[lepuonnueckue nznanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

8.4. Ilepeuenp nHPOPMAITMOHHBIX TEXHOJIOTHM, UCIIOJIB3YEMBIX IIPH OCYIIECTBICHUH 00pa30BaTEILHOTO
npolecca 1o AUCUUIUIMHE, BKIII0Yas IepeyeHb JULEH3UOHHOIO U CBOOOIHO pacpOCTPaHIEMOro

POrPaMMHOTO 00ECTICUCHUS

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHS
(JIM1IEH3MOHHOE UK CBOOOTHO
pacnpocTpaHseMoe)

JKO0JI0T

Jorosop Ne @-31/2020 ot
17.03.2020 r. OOO "®dupma
Wuterpan". Jlunensus 6eccpounas

Math Cad Bepcus 15

Cy0nuiieH3MOHHOE COoTJalleHue Ha
ucrosb3oBanue npoaykros "PTC" ¢
000"Co¢rt JlomxucTuk" F0roBOp
Ne20716/SPB9 2010 r. JIuueusus
OeccpoyHast

NanoCAD Wnxenepusiii BIM
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8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrieucHue JUCIHHUITIIINHBI

Cenenust 00 OCHAIEHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH I CAMOCTOSITEIbHOW PaOOTHI

HaumeHnoBanue yueOHBIX ayJUTOPHI U
MOMEIIEHUH TSl CAMOCTOSTEIHHOM PaboThI

OcHalieHHOCTh 000pPYJIOBAHUEM U TEXHUUYECKUMHU
CpeacTBaMu 00y4YeHuUs

50. YyeOHble ayAUTOPHUH ISl IPOBEACHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KommiekT MybTUMeTMIHOTO 000pYyI0BaHUS
(mepcoHaNbHBIN KOMIBIOTEP, MYJIbTUMEIUUHBIN
IIPOEKTOP, PKPaH, ayIMOCUCTEMA), 1I0CKA, KOMILJIEKT
yueOHOIl Mebenu, MOIKII0YeHNE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixox B HTEpHET




50. YueOHas mabopaTopusi BOJIOIOJIB30BAHUS
2-s1 KpacHoapmetickas yi. 1. 4
Ayn. 401

Moiika nabopatopras. Cymuika sl TOCYIbI
naboparopnas. byreumn 101 YmakoBka GpuiibTpoB
OyMaxHbIX nuameTpoM 100 mm.

VYmnakoBka puiIbTpoB OyMakHbIX 1raMeTpoM 120 mm.
®doromerp KOK-2MII. Cnexrpodortomerp I13-5300.
Kroetsl. [Tnockomonnas koia6a 300 M. pH-metp
Hamma. Crakansr 100 mut. Jlepkatenu ajis GI0OpeToK.
Jepxarenu aiis PH-MeTpoB. MUKpOOIOpETKH.
bropetku. biok snexTpoioB antoMuHueBbIX. CTakaH
JUIs OJI0Ka AJIEKTPOAOB. BeIpsiMuTens ToKa.
Bubporpoxor I[12-6800. Konba konnueckas
mwiockotoHHast 300 mu. Crakan 100 mut. Bropertka ¢
nepxateneM. KonoHku GuibTpaloHHbIE.
HNonoobmenHas cmona

MaruuTtHas Memianka ¢ Meia TensaMu. Texnuyeckue
Bechl 500-M.

50. ITomereHust 1J1s1 CaMOCTOSITEIIBHOW PaObOThI

[Tomerenue a1 CaMOCTOSTEIILHOM paOdOThI
(untanbHBIN 321 OnOIMOTEeKH, aya. 217): T11IK-23 mr., B
T.9. 1 mrr.- IIK mst mu ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOKIIOUYCHHEM K
cet «MHTepHET» U 00ecIeYeHneM J0CTyIa B
3NEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIGI'ACY.

50. YueOHble ayTUTOPHH JIJIs1 TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYyebHas ayuTOpHs IJIs1 TPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO TUTIA, KOMIUJIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIUOCUCTEMA),
JI0CKa, SKpaH, KOMILIEKT y4eOHOH Meben,
nojkiroueHrne Kk komneiorepaoi cetu CIIOIACY,
BbIX0J1 B MIHTEpHET

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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