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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCHUIUIMHBI SBJSIFOTCS HAYYUTh OYAYIINX OaKaniaBpOB TEOPETUYECKUM OCHOBAM
U YMCHHUIO MPUHUMATh CaMOCTOATCIIBHBIC, TCXHUYCCKU I'PAMOTHBIC PCIICHUA ITPU  ITPOCKTUPOBAHHUU U
SKCILTyaTaluu COOpy)KeHI/Iﬁ CUCTEM BO,Z[OCH3.6)K€HI/ISI 1 BOAOOTBCACHU S MPOMBIIIJICHHBIX HpCIIHpI/ISITI/Iﬁ )41
KOMIIJIEKCOB, UCTIONB3YS BECh CIIEKTP COBPEMEHHBIX JOCTHXKEHHI OTEYECTBEHHON U 3apyOeKHON HAYKU U

TEXHUKHU B 3TOU 00JIaCTH.

3aiayaMy OCBOCHHUSI TUCIUIUIUHBI SIBJISIFOTCS] OJHOBPEMEHHO C U3yUYEHUEM TEOPETUUECKUX
BOIIPOCOB, MOJIyY€HUE HABBIKOB PEIICHUS KOHKPETHBIX 33/1a4 MH)KCHEPHOU MPAKTUKHU B 001acTH
MPOEKTUPOBAHUS, CTPOUTENILCTBA U DKCIUTyaTallUl CUCTEM BOJIOCHA0KEHHS U BOJOOTBEACHUS
MPOMBIIUICHHBIX MPEANPUATHI U KOMIUIEKCoB. [l 3akperieHusi, yrinyOiaeHus 1 060011eHns 3HaHuH,
MOJIyYEHHBIX B IPOIECCE U3YUEHUS TEOPETUUECKOr0 Kypca, MPOrpaMMOil MpeayCMOTPEHO BHITIOJTHEHUE
KypCOBOT0 MPOEKTAa 10 IPOESKTUPOBAHUIO U PACUETY CUCTEM BOJIOOTBECHHS MPOMBIILIEHHBIX

IIPEANPUATHIN.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JTHCLUILINHE, 00eCTIeYnBaloIIne JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

ITK-2 Criocoben
OpPraHU30BBIBATH PAOOTHI
10 CTPOUTEIIBCTBY
COOPY)KEHHI, MOHTaXY U
HaJIaJKe DJIEMEHTOB U
o0opynoBaHus
UHKCHEPHBIX CHCTEM
JKA3HEOOECIIEUEHHS B
CTPOHUTEIILCTBE

[1K-2.7 KonTpoaupyer
KayeCTBO CTPOUTENILHO-
MOHTaKHBIX U
MyCKOHAJaI04YHbIX paboT
WHXCHEPHBIX CHCTEM
KU3HE00eCIeYeH s B
CTPOUTENLCTBE

3HaeT

KpUTCPpUHU Ka4YCCTBA CTPOUTCIIbHO-MOHTAKHBIX
U IYCKOHAJIAAOYHBIX pa60T HHIXCHCPHBIX
CHCTEM KU3HEOOECIIEUeHHS B CTPOUTCIILCTBEC

yMmeet
KOHTPOJIMPOBATh Ka4yecTBO
CTPOUTEIBHO-MOHTAXHBIX u

MYCKOHAJIaAJOYHBIX pa60T HHIXCHCPHBIX CUCTEM
J)KM3HeoOecIeyeHns B CTPOHUTCIILCTBEC

BJIajieeT
HaBBIKOM KOHTPOJIS KauecTBa
CTPOUTENbHO-MOHTAXKHBIX 5

MyCKOHAJIAI0YHBIX PAa00T HHKEHEPHBIX CUCTEM
KU3HEOOECTIEYCHHS B CTPOUTEIIHCTBE

[IK-3 Cniocoben
OpraHU30BBIBATH PAOOTHI
M0 TEXHUIECKOMY
00CITyXKUBAaHUIO U PEMOHTY
WH)KEHEPHBIX CHCTEM
KU3HE00EeCIIeYeH s B
CTPOUTENILCTBE

[1K-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MH)KEHEPHBIX
CUCTEM KHU3HEOoOecTeueHus B
CTPOUTENILCTBE TPEOOBAHUIM
CaHUTApHOM, IMOXKAPHOU U
HKOJIOTMYECKOM 0€301acHOCTH

3HaeT
TpeOOBaHUS  CaHUTAPHOM, MOXKApHOU U
HKOJIOTUYECKOH 0€30MacHOCTH

ymeet

MIPOBOJIUTH OLICHKY COOTBETCTBUS
WH)KCHEPHBIX CHUCTEM JKH3HEOOECIICYCHUS B
CTPOHTENBCTBE TPEOOBAHMSIM  CaHUTAPHOMH,

MOKapHOU M IKOJIOrMUYECKON 0€301acHOCTH
BJIaJeeT

HAaBBIKOM IPOBECACHHA OLCHKHW COOTBETCTBUA
HHXXCHCPHBIX CHUCTEM J)Ku3HeoOecrieueHus B
CTPOUTENIbCTBE TPEOOBAaHUSIM  CaHUTAPHOM,
MOKapHOM M SKOJIOTMYECKON 0€301MacHOCTH




[TK-3 Cnocoben
OpraHU30BBIBATh PAOOTHI
10 TEXHUYECKOMY
00CITy’)KHBaHUIO U PEMOHTY
WH)KEHEPHBIX CUCTEM
KHU3HEOOECTIeUeHUs B
CTPOMTEIBHCTBE

I1K-3.4 IIpousBoauT

TEMIEPATYPHBIX U

JKM3HeoOecIeyeH s B
CTPOUTECIIBCTBC

MHCTPYMEHTAJIBHBIA KOHTPOJIb

TUAPAaBINYCCKUX PEKUMOB
pa6OTBI HWHXXCHCPHBIX CUCTEM

3HaeT

OCHOBBI WHCTPYMEHTAILHOTO KOHTPOJISt
TEMIEPATYPHBIX U THAPABIMYECKUX PEKUMOB
paboThI WHXEHEPHBIX CUCTEM
AKU3HE00ECIIeYeHHsI B CTPOUTEIHCTBE

ymeet

IIPOU3BOJUTh HMHCTPYMEHTAJIbHBIA KOHTPOJIb
TEMIIEPAaTyPHBIX M THAPABIUYECKUX PEKUMOB
paboThI UHXEHEPHBIX CUCTEM
AKHU3HE0OECIIeYeHHUs B CTPOUTENILCTBE

BJIajieeT

HaBBIKOM IIPOBEJICHMS HHCTPYMEHTAIBHOIO
KOHTPOJISI TEMIIEPAaTypHBIX U THIPABIMYECKUX
PSKUMOB  pabOTBl  MH)KEHEPHBIX  CHCTEM
AKHU3HE0OECIIeYeHHUs B CTPOUTENILCTBE

3. Yka3zaHue MecTa JUCHUILIMHBI (MOAYJIfAA) B CTPYKTYpPe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jannast nucruruinHa (Moysb) BkitoueHa B brnok «lucuumnunel, Moaynu» b1.B.J1B.01.02.05
OCHOBHOI1 nmpodeccruoHanbHOi 00pa3oBarenbHoii mporpaMmel 08.03.01 CTpouTenbCTBO U OTHOCUTCS K
yacTu, GOpMUPYEeMOIl ydacCTHUKaMH 00pa30BaTeIbHBIX OTHOILIEHUH y4eOHOro TUIaHa.

Ne Tpemects N — Kon n HanMeHOBaHME HHIUKATOPA
/1 pel YIoIHe jiet IIOCTHIKEHUSA KOMIIETCHITUN
1 | Ouuncrka NpUPOAHBIX BOJ [1K-2.7, I1K-3.2, I1K-3.4
2 | BonoorBomdmue cetn I1K-2.1, IIK-2.7, I1K-3.2
I1K-1.1, IIK-1.2, T1K-1.3, I1K-1.4,
3 | BHyTpeHHHE CUCTEMBI BOJIOCHA0KEHUS M BOJOOTBEICHHUS

[1K-1.5

MaTepHualbl, THKEHEPHBIE CUCTEMBI 3JJaHUN U COOPYKEHHM.

Heo6xoanMo npenBapuTellbHOE N3ydeHHE JUCIUIUTMH MaTeMaTHIECKOTO, ECTECTBEHHO-HAYYHOTO U
OOIIETEXHUYECKOTO IIUKJIA: MATEMATUKH, GU3UKU, XUMHH, HTHPOPMATHKH, OCHOB TUAPABIUKH, T€0/IC31H,
uHXeHepHo rpaduku, npumeHeHust AUtOCAD; nuctmmuimH mpodeccHoHaTBHOTO UKIIA: CTPOUTEIIbHBIE

3HaTh:

- OCHOBHBIC q)HSH‘ICCKI/Ie SABJICHUA U MPOLCCCHI MOKOAIMNXCA U IBUKYIIUXCA )KI/I)IKOCTCI\/JI U ra3o0B,
- OCHOBHBIC ITOJIOKCHUA U 3aKOHBI THAPOCTATUKH U TUAPOJUHAMUKH,
- OCHOBHBIC 3aKOHBbI HO]IO6I/I$I N THAPABINYCCKOr0 MOJACINPOBAHUA.

YMmers:

- JJOTHYCCKH H ITOCIICAOBATCIIbHO U3J1araTb q)aKTI)I;

- 00BSCHATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U, UCIIONIb3Ysl 00IIME U CTIeUaIbHbIe IOHITUS U
TEPMUHBI;
- UCTIOJIb30BaTh MAaTEMAaTUYECKNE MOJIEIIN THAPOMEXAHUYECKUX SIBJICHUN U IIPOLIECCOB.

Bnazers:

- COBPEMEHHBIMH METOJaMH IIPOBEICHNS KHHEMAaTHYECKOTO aHAJIN3a;

- OCHOBHBIMH METOJIAMH IIOCTAaHOBKH, UCCIIEIOBAHUS U PEIICHMS 3a7]a4 MEXaHUKH KUJIKOCTH M ra3a.
- HaBBbIKaMU PELLEeHUS] MaTeMAaTUYECKUX 3a/1a4, paObOThl ¢ yueOHOM TUTEepaTypoi U 3JI€KTPOHHBIMU
0a3zamMu TaHHBIX, OCHOBaMH rpapMuecKuX IporpaMm, HaBbIkaMu pabOThl HA KOMITbIOTEPE.




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenogaparesieM (1o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh IIPAKTUYECKYIO
Hacos NOATOTOBKY 8
KonTakTHas padora 96 96
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
Jlaboparopusie 3austus (JIad) 16 16 16
[paktuueckue 3ansarus (I1p) 48 48 48
HMnast koHTaKTHasi pa60oTa, B TOM YHCJIe: 1,5 1,5
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy), 1 1

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OIIEHKOM; 3aluTa KypcoBOi paboThI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHasd paGOTa Ha aTTCCTalluIo B CCCCUIO

0,25 0,25
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositeqbHast pagora (CP) 127,75 127,75
O061as TPy10eMKOCTh JUCHUNITUHBI (MOYJIs1)
qacel:| 252 252

3aYeTHbhIC eNHULBI: 7 7




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. TemaTuveckuii 1IaH TUCIUIUIMHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kox
HUHIUKATOP
3 113 JIP B a
Ne Pa3nensl IMCLMIUIHHBI g TeKIH CP cero, OCTHIKEHHU
8 U3 HUX M3 HUX U3 HUX qac' A
Ha Ha Ha KOMIICTCHI]
BCETO 22 gglg BCEro T; iﬁ;ﬁ; BCETO 22 gﬁ;: nun
moaro- noaro- moaro-
TOBKY TOBKY TOBKY
1 1 paznen. Cucrembl
BOJIOCHA0XEHUS
MIPOMBIITUICHHBIX TIPEIPUATHH.
Bomonorpebienue Ha TIK-2.7,
1.1. | IpOMBIIIICHHBIX 8 2 2 2 12 16 TIK-3.2,
MPEANPUITHSX. I1K-3.4
[IpoekTupoBanue cucrteM [K-2.7,
1.2. | IpOU3BOICTBEHHOTO 8 2 2 2 T1K-3.2,
BOJIOCHAOKEHUSA [1K-3.4
Oco0eHHOCTH BOIOCHA0KEHUS [K-2.7,
1.3. [npen-nipuaTuii pa3aMIHBIX 8| 2 4 4 6 [1K-3.2,
oTpaciei TPO-MbIIIEHHOCTH. [1K-3.4
2. |2 paznen. OxnaxaeHue u
OCBETJICHHE BOIBI B CHCTEMAX
MIPOU3BOJICTBEHHOT'O
BOJOCHAOKEHUS
Oxutaxaaromue ycTponcTaa [K-2.7,
2.1. | cucteM 00OPOTHOTO 8 4 4 4 12 20 TIK-3.2,
BOJIOCHA0KEHU. [1K-3.4
Oco0eHHOCTH OCBETIIEHUS MK-2.7,
2.2. | BOJBI JUTSI IPOU3BOJICTBEHHBIX 8 4 4 4 2 2 10 T1K-3.2,
LEeH. [1IK-3.4
3. |3 pasnen. CrennansHbie
METOABI OATOTOBKH BOJBI IS
MIPOM3BOJICTBEHHBIX IIETICH
CrneunanabHble METOBI MK-2.7,
3.1. |moxroroBxu BoIbI It 8| 4 10 10 16 30 I1K-3.2,
IIPOU3BOJCTBEHHBIX LIETIEH [1K-3.4
4. |4 pasznen. BonooTBoasine
CUCTEMBI TIPOMBIIIICHHBIX
PEANPUATHIN.
B000TBOISIIIIE CHCTEMBI TK-2.7,
4.l MPOMBIIUICHHBIX MPEANPUSITHH. 8 2 2 2 14 18 %II%_% i’
5 |s paznen. O60pOTHBIE CUCTEMBI
BOJIOTOJIL30BaHU
MPOMBINIICHHBIX TPEATPUSATHA.




OOGOpOTHBIE CHUCTEMBI [1IK-2.7,
5.1. | Bomomnonb30BaHus 2 2 2 15 19 [1K-3.2,
MIPOMBIITUICHHBIX TIPEIPUATHH. [1K-3.4
6. |6 pa3nen. Meroasl u
COOPYKEHHSI MEXaHUYECKOU
OUYHCTKHU MTPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
Metons! 1 COOPYIKEHHS K-2.7,
6.1 rexaHquCKon OUYHUCTKHU 9 9 5 10 14 K-3.2,
POU3BOJICTBEHHBIX CTOYHBIX K-3.4
BOJI.
|7 pazaen. TeopeTnueckue
OCHOBBI U METO]Ibl XUMUYECKON
OUYHCTKHU MTPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
TeopeTnueckre OCHOBBI U K-2.7,
71 I;I/IGTOI[BI XUMHUYECKONH OUYUCTKHU 9 9 5 10 18 K-3.2,
POU3BOJICTBEHHBIX CTOYHBIX K-3.4
BOJI.
8. |8 pasnen. Teopernueckue
OCHOBBI METOJIOB (PH3UKO-
XUMHYECKON OUUCTKH
MIPOU3BOJICTBEHHBIX CTOYHBIX
BOJ
TeopeTnueckre OCHOBBI K-2.7,
8.1 | o 1?“3“‘(0"‘““‘*““0“ 6 10 | 10 20 | 42 | MK-32,
POU3BOJICTBEHHBIX TK-3.4
CTOYHBIX BOJI.
9. |9 paznen. DneKTpOXUMUYECKas
TEXHOJIOTHS B CHCTEMax
OUYHCTKU CTOYHBIX BOJI.
DIEKTPOXUMUYECKas 187 [1K-2.7,
9.1. | TeXHOJIOTHSA B CHCTEMAX 2 4 4 5’ 28,75 | TIK-3.2,
OYHCTKHU CTOYHBIX BOJI. T1IK-3.4
10. |10 pa3znen. Nnas koHTakTHas
paborta
[K-2.7,
10.1. | KII 1,25 | TIK-3.2,
[K-3.4
11. |11 pa3znen. Koutpoas
IK-2.7,
11.1. | Ok3amen 27 I1K-3.2,
IK-3.4
5.1. JIekun
Ne | HaumeHnoBanue pasjaena o
. HaumeHoBaHMe 1 KpaTKOE CO/Iep KaHUE JTEKIUi
pasn Y TEMBI JICKITUI
Hopwmsi BogonoTtpe6ienns. OCHOBHBIE KaTETrOpHH MOTPEOICHUS BOBIL.
BosonoTpe6uenue Ha TpeOGoBaHMsI K KAY€CTBY BOJIBI, PaCXOJIbI M PEXKHM BOJOIIOTPEOICHHUS,
1 HPOMBIIILTEHHBIX NOTpeOHbIE HATIOPHI. §
HpePHATHSX. CucTeMbl BOJOCHA0KEHHS TPOMBIIIICHHBIX MpeAnpusTuii. OCHOBHEIC
CXEMBbI CCTEM ITPOU3BOJICTBEHHOTO BOJOCHA0XKEHUS U 001aCTh UX




npuMeHeHus. BogHbril
BOJIOCHAOXEHUS

OajaHC B CHCTEMax IMPONU3BOACTBECHHOI'O

OcobenHoctu
BOJOCHAOXKEHUS TIPeI-

Oco0eHHOCTH BOJIOCHAOKEHHS TIPEINPUATHN PA3TUIHBIX OTPACIICH
MPOMBIIIJICHHOCTH.

3 npusTHi pa3auunpix | OCOOCHHOCTH BOAOCHA0KCHHUS IPEANIPHUATHI PA3IMIHBIX OTpaciel
oTpacJieil npo- MIPOMBINIUICHHOCTH. BoronoTpebienre u cucTeMbl BOJOCHA0KEHUS Ha
MBIIILTCHHOCTH. MPEANPUITHIX TEINIOOHEPTETUKHA, METAJUTYPTHH M CEJIbCKOTO XO03SIMCTBA

OCHOBHBIE THITBI OXJIAKIAIONINX YCTPOUCTB, OOIINE XapaKTEPUCTUKH.
OXJIaXKIaI0IIHe TennooOMeH B UCTIAPUTENBHBIX OXJIaAUTEIISX.
4 yerpoiicta cuctem | CXEMBI OXJI@XK/IEHHS BOJIbI B CHCTEMaX HPOMBILIICHHOTO BOAOCHA0KEHHUSL.
06OPOTHOTO OCHOBHBIE THITBI OXJIAKIAIONINX YCTPOMCTB, OOIINE XapaKTEPUCTUKH.
BOJIOCHA0KEHMS. TennooOMeH B UCTIAPUTENBHBIX OXJIAAUTENSX. | pagupHu, Py IbI
OXJIAJIUTENH, OpBI3TalIbHbIC 0aCCEHHBI, KEKIIMOHHBIC OXJIaIUTEIIH.
OcoOEHHOCTH OCBETIICHHUS BOJIBI JIJISl TPOU3BOACTBEHHBIX 1IETICH
OCOoOEHHOCTH Teopernueckre OCHOBBI MPOIECCOB OCBETIICHHS BOJIBI JJISI HYX/T
OCBETJIEHHS BOJbI I | TPOMBIILIEHHOTO BOJOCHA0KeHNsA. OCHOBHBIE TEXHOJIOIMYECKHE CXEMBI
5 IIPOM3BOJICTBEHHBIX | BOIOIOArOTOBKH IPOMBILLICHHBIX OOBEKTOB U KOMILICKCOB.
Henei. TexHonornueckre napaMeTpsl Pa3InYHbIX CXEM U COOPYKEHUHN AJIs
OCBETJICHUS BOJIBI.
CrenuanbHble METOABI TOATOTOBKU BOJIBI JIJISl TPOU3BOACTBEHHBIX 1EJICH.
OCHOBHBIE METOJIbI YMSITUEHHUE BOJIbI, CYIIIHOCTD MPOIIECCOB, XUMM3M.
MeTtobl o6ecconrBanye BoAbl. MeMOpaHHbIE TEXHOJIOTHU.
Crenmanbubie Metoasl | CTabMIn3anuonHas 00paboTKa BOIKI Uit 60PEOBI ¢ KOPPO3HEH 1
[OTOTOBKY BOJBI JI | 3@pacTanueM TpyO u 000pyn0oBaHMs CUCTEM  BOJOCHAOKEHUS.
6 IIPOM3BOICTBEHHBIX CrabmibHOCTH BOJIbI. CTaOmiiM3aonHasi 00padoTKa BOJIBI sl OOPBOBI ¢
neeit KOppo3uei Tpyd u 000py0BaHHUS.
Herazamms Boasl. O0paboTka oxyaxaaronen Boasl. bopsda ¢
OTJIOKECHUSMH, I[BETCHHEM U OMOOOpACTaHHEM B CUCTEMAax
BOJIOCHAOKEHHUS C OXJIAKIAIOIUMU YCTPOUCTBAMHU.
BomooTBoisime VYcnoBust 00pa3oBaHus U COCTAB MPOMBIIIJIEHHBIX CTOYHBIX BOJT
CHUCTEMBI CocraB 1 CBOWCTBA MPOMBIIIIEHHBIX CTOYHBIX BOA. CXEMBI
! TIPOMBITITEHHBIX BOJIOOTBEICHUSI IPOMBINIJIEHHBIX MpeAnpusITHii. OCOOEHHOCTH
TIpeNPHATHIA. BOJIOOTBOISIIITUX CUCTEM PA3JIMYHBIX KATETOPHI MPOU3BOJICTB.
OOGOpOTHBIE CUCTEMBI BOAOIOJIB30BAHUS POMBIIIITIEHHBIX MPEANPUSTHH.
[ToBTOpHOE UCTIONB30BaHUE CTOYHBIX BOJ] Ha MMPOMBIIITICHHBIX
OG6opoTHBIE crcTeMbl | IPEANPUSTHsIX. TpeboBaHNs K Ka4eCTBY OYUCTKH CTOYHBIX BOJL
BOJIOIIOJNIB30BAHMS MCIIOJIb3YEMBIX TOBTOPHO. . Y TUJIM3AIUS IEHHBIX BEILIECTB U3
8 TIPOMBIILICHHBIX MIPOU3BOJICTBEHHBIX CTOUYHBIX BOJI. [IpenensHo-nomycTrMbIe cOPOCHI 3a-
TIPEeATPUSATHIL. TPS3HEHUH JIJIs1 OTACTBHBIX MPEIIPUITHN, TPOMBIIUICHHBIX y3JI0B U
MIPOMBINIICHHBIX PErHOHOB. CXeMBbI BOJOTOIB30BAHUS KPYITHBIX
MPOMBIIIJICHHBIX Y3JI0B
MeTtonb! u coopyxkenus: | METOBI M COOPY/KEHHUsI MEXaHHIECKON OYMCTKH MPONU3BOACTBEHHBIX
9 MEXaHU4YeCKOM ounCcTKH | CTOYHBIX BO.
IPOM3BOACTBEHHbIX | KHHETHKA OCBETIICHHUS IPOMBIIIICHHBIX CTOYHBIX BOA. CXeMbl
CTOYHBIX BOJI. MEXaHHYECKON OYMCTKH MPOMBIIIIEHHBIX CTOYHBIX BOJI.
TCOpCTI/I‘lCCKI/Ie OCHOBBI TCOPGTI/I'-ICCKI/IG OCHOBBI M METOJIBI XHMHYSCKOM OYHUCTKHU
U METObI XuMuyeckor |HMPOU3BOACTBCHHBIX CTOYHBIX BOI.
10 OUUCTKHU OkwucieHne, BOCCTAaHOBIIEHUE, HEUTpaTU3aIis TPON3BOICTBEHHBIX
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJI. HepeBogl HOHOB B MaJIOpaCTBOPUMBIC COCTUHCHUA. CxeMnl
CTOYHBIX BOJI. U COOPY)KCHHS XUMUYECKOH OYUCTKH TIPOMBIINUICHHBIX CTOYHBIX BOJI.
TeOpeTHIeCK e OCHOBBI TeopeTnueckre OCHOBBI METOI0B (DU3UKO-XUMUYECKONH OUUCTKU
11 METONIOB H3HKO- MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ]

XUMHUYECKOH OYHUCTKU

ObocHOBaHME U BBIOOP CXEM U METO/I0B (PU3UKO-XMMUYECKON OYHCTKH.




IIPOU3BOJACTBCHHBIX
CTOYHBIX BOJ.

Teopetuueckre 0OCHOBBI Mpoliecca KOAryJisauuu U GIOKYISIHH.
Koarynsutel, GiI0KyISHTHI, UX XapaKTEPUCTHKA U CBOMCTBA.. Buibl
(b10TaMOHHBIX MpoleccoB. PIOTOpeareHThl, UX Ha3HAUEHUE U CBOMCTBA.
Bakyymnas dmo-ranus. Hamopnas dmoramus, ITaeBmarnueckas
¢brnoranus TeopeTuueckrue 0OCHOBBI MTPOLIECCOB copOLUU. AncopOrus U
necopOLrs pacCTBOPEHHBIX MPUMECEH U3 MPOU3BOACTBEHHBIX CTOYHBIX
BOJ. AZICOPOEHTHI U UX cBOMCTBA. TeopeTnyecknue OCHOBBI U CYHITHOCTh
noHHOro oOMeHa. [IpupoaHbie U CHHTETUYECKUE, OpraHUYECKHE U
HEOpPraHMYECKHUE UOHUTHI.

12

DNEeKTPOXUMHUYECKast
TEXHOJIOTUA B CUCTEMAX
OYHNCTKH CTOYHBIX BO.

DNEKTPOXUMHYECKAsi TEXHOJIOTUSI B CHCTEMaX OYMCTKUA CTOYHBIX BOJI.
TeopeTrnueckue OCHOBBI MPOIECCa AIIEKTPOINU3a. MeXaHU3MbI U KUHETHKA
AJIEKTPOIHBIX MPOIIECCOB. METO/BI U anmaparhl 3JeKTPOXUMHUECKON
OYHMCTKH MTPOU3BOICTBEHHBIX CTOYHBIX BOJI.

DNEeKTPOKOATYIISALUS U AIMEKTPO(IOTAIHS JUCTIEPCHBIX IpUMeced B
MPOU3BO/ICTBEHHBIX CTOYHBIX BoJlaX. TeopeTHuecKrue OCHOBBI IPOIIECCOB.
[Monspu3annonHas, 3JIEKTPOIUTUYECKAS, THPOAUHAMHYECKAS U
KOHIICHTPALMOHHAs Koarynsnus. KoMOMHUPOBaHHBIE METOBI
AIIEKTPOXMUMUYECKON OYMCTKU MPOU3BOJCTBEHHBIX CTOUYHBIX BOJI.
OnexTpoauanus, 3neKTpodopes, ekpoocakaeHue. Teopernueckue
OCHOBBI IIPOLIECCOB NMPOTEKAIONINX B 00BEME 3JIEKTPOIUTOB.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ;:IL 1 TEMbI [IPAKTUYECKUX HaumenoBanue u conepkaHue NpakTUYECKUX 3aHATHI
3aHATHN
Hopwmsl Bogonotpednenns. OCHOBHBIE KaTETOPHH MOTPEOICHUS BOJIBI.
TpeboBanwust K KaUECTBY BOJIBI, PACXO/bI U PEKHM BOJOTIOTPEOICHUS,
Bozonotpebaenne Ha | jo1pe6upie namopsl, HaeKHOCTS.
1 TPOMBIIICHHBIX Ponb BOJbI B OCYIIECTBIEHUHU TEXHOJIOTNYECKUX ITpoLeccoB. OCHOBHbBIE
TIpCIPUATHAX. KaTeropuu notpediaeHus Boasl. TpedoBaHUs K KaueCTBY BOJbI, PACXO/IbI U
PEXUM BOAONIOTPEOIIeHNs, TOTPEOHbIE HAMTOPbI, HAJIE)KHOCTD.
[IpoekTupoBaHue cucTeM MPOU3BOACTBEHHOI'O BOJIOCHAOKEHUS.
TIpoeKTHPOBAHNE | Banyanrrag mpopaGoTKa.
2 CHCTEM OCOGEHHOCTH TIPOEKTHPOBAHMS CHCTEM IIPOM3BOICTBEHHOTO
TIPOMSBOACTBEHHOTO | o nocnabokenns. BapuanTraas mpopaboTka. TeXHHKO-D)KOHOMIYECKas
BOJOCHAOKEHUA olleHKa BapuaHToB. OreHka 3()(eKTUBHOCTH UCIIOJIb30BAHUS BOIBI.
OcobennocTu Bononorpe6iienne 1 cucteMbl BOJIOCHA0KEHHS HAa TIPEATIPUATUAX
BOJIOCHAOXKEHMS Npejl- | TCMIOSHEPTeTUKH, METaTyPrHH U CEBCKOTO XO3SHCTBA.

3 TIPUATHIT pa3INyHbIX | BOAOIOTPEOICHNE U CUCTEMBI BOJOCHA0KEHHS Ha IIPEIPUSITUSX
oTpaceit mpo- TEIUIO3HEPreTUKH, METAJUTYPIHH U CEeIbCKOro X03aicTBa. TpedoBaHus K
MBIIIIEHHOCTH. KaueCTBY BOJbI U3 Pa3IMUHBIX UCTOYHUKOB. baslaHc 3arpsa3HeHMi.

TernnooOMeH B HCHTAPUTENBHBIX OXJIAJUTENAX. Y CTPOHCTBO U pacuer.
Oxnfmc;[aromne OcHoBBI Ipo1iecca Term1000MeHa B UCITAPUTEIbHBIX OXJIaTUTENISX.
4 YCTPOHCTBA CUCTCM | Mo ipppm, mpy bl OXJIAAMTENH, OPBI3TaabHbIE 6aCCEHHbI, 3KEKIIMOHHbIE
06opoTHOro oxnannuTenyu. OCHOBHBIE TEXHOJIIOTHYECKUE CXEMBI CUCTEM OXJIAXKICHMSL.
BOJOCHAGMEHNA. KoHcTpykTHBHBIE 0COOEHHOCTH anmapaToB U OCHOBBI X pacyeTa.
OCHOBHBIE METOBI U COOPY>KEHHUS, AJI1 YACTUYHOTO OCBETJIEHUS BOJIbI
OCOOEHHOCTH OCHOBHBIE METOJIBI U COOPYKEHUS, UCITOJIB3YEMBIE JIJIS1 YACTHYHOTO
OCBETJICHUS BOJLI Ul | OCBCTIICHMSA BOJBI. KOHCTPYKI_II/II/I M OCHOBA pacyeTa COOpymeHHﬁ.
5 IPOU3BOICTBEHHBIX Certuatbie GuIbTPHI. [ HIPOIMKIOHBI M OTCTONHUKH. HamopHbie
TeJei. 3epHUCTBIE GUILTPBL. CBEpXCKOPOCTHBIE PMIIbTPHI cucTeMbl 1 .H.
Hukudoposa
CriennanbHble METOIBI | YMsirueHue Boibl U oOeccosnBanue. OCHOBHBIE CXEMBI U METOJIBI.
6 MOATOTOBKU BOABI A1l | YMArdenue Boabl. OCHOBHBIE METO/IBI. Y MATYEHHUE BOABI KaTHOHUTOBBIM,

IIPONU3BOACTBCHHBIX




nenen

peareHTHBIM, TEPMUYECKUM U TepMOpeareHTHbIM MetoaaMu. CyIIHOCTh
MPOLIECCOB, anmnapaTtHoe oopMieHHe, OCHOBHI pacueta. ObeccoynBanue
Bo/bI. O0ecconuBaHue BOIbI TUCTHILISIMEH, HOHHBIM OOMEHOM,
3JIEKTPOIUATIN30M, MEMOpaHHOU TexHooruei. CylHOCTb MPOIIECCOB,
anmnapartHoe odopMIIeHHE, OCHOBBI pacuera. O0IacTh MPUMEHEHHUS.

CrenuaabHble METOIBI
[MOATOTOBKH BOJBI IS

CrabunmmsanuonHas 00padoTKa BOJBI CUCTEM BOJIOCHAOXKEHHUS.
Jlerazaiius BOJbI.

CrabunuzanroHHas 00paboTka BOJIBI Uit O0PHOBI C  KOPpO3UEH u
3apacTaHueM TpyO ¥ 00OPYIOBaHUS CHCTEM BOJIOCHAOKEHUSI.
CrabuibpHOCTH BoJbL. OrieHKa cTabunbHOCTH. CTabUIu3almoHHAS

6 MPOU3BOJCTBEHHBIX 06p360TKa BOABI OJIA 60pB6BI C OTJIOXKCHUSIMHU B pr6ax.
neeit CrabunuszanuonHas 00padoTka BoJbI Ui 60pbOBI ¢ KOPpo3ueH Tpyd u
000pyI0BaHUA.
Jerazanust Boasl. OCHOBHBIE METO/IbI, CXEMBI YCTAHOBOK, 000pYIOBaHUE,
pacyer.
O06paboTka OXJIAKIAIOMIEH BOIBI.
Creruanbasie Metoasl | CXeMbl 00paboTKK oxnaxaaromei Boabsl. bopsba ¢ oTnoxenusamy,
MOArOTOBKH BOJBI JJIS IIBECTCHUECM U 6HOO6paCTaHI/IeM B CUCTEMax BOI[OCHa6)KeHI/IH C
6 IIPOU3BOJICTBEHHBIX OXJIAXKAAIIINMHAU YCTpOﬁCTBaMH.
neseit O06paboTka cOPOCHBIX (MMPOTYBOYHBIX) BOJ 3aMKHYTBIX CHCTEM
BOJIOCHA0XKEHUS.
Bo0oTBOASIIIHE CxeMbl BOJOOTBEICHUS MMPOMBIIIJICHHBIX MPEANPUSITHIA.
CHCTEMBI OrnpezerieHne pacxo/10B IPOMBIITUICHHBIX CTOKOB. Y CPETHUTEIN COCTaBa U
! TIPOMBIIITEHHBIX pacxo/ia CTOYHBIX BOJ. Y CIIOBUS BBIITYCKa IPOU3BOJCTBEHHBIX CTOYHBIX
TIPEIPHATHIL. BOJI B TOPOJICKYIO BOJIOOTBOISIIIYIO CETh M B BOJJOEMBI.
OGopotHsie cuctempl | OOOPOTHBIC CHCTEMbI BOJOIIOJB30BAHHS IPOMBIIUICHHBIX PEANIPUSTAM.
BOJIOIIOJIb30BAHHMS OCHOBHBIE CXEMBI M METOIBI OYNCTKH CTOYHBIX BOJ C YaCTHYHO JIU00
8 [IPOMBIIIJIEHHBIX IMMOJIHOCTBIO 3aMKHYTBIMHU 060-pOTHI)IMI/I OUKJIIaMH. W3BneucHue u
TIPEeANPHUATHIA. YTHIIU3AIUS [IEHHBIX BEMIECTB U3 MIPOU3BOJICTBEHHBIX CTOYHBIX BOJT
Metob! 1 coopyxenns | COOPYKEHHSI MEXaHUYECKOH OYMCTKU MPOM3BOICTBEHHBIX CTOYHBIX BOJI.
MexaHnueckoil ourctky | CXeMbl MEXaHUYEeCKOW OYUCTKU MTPOMBINUICHHBIX CTOYHBIX BOJI.
9 MPOU3BOICTBEHHBIX OTCTONHUKH, THAPOIUKIIOHBI, (PUIBTPHI, HEHTPUDYTH U KUTKOCTHBIE
CTOYHBIX BOJI. cenapaTtopbl. OCHOBBI TPOCKTUPOBAHUS U pacueTa COOPY>KEHUI.
MeTob1 U COOPYKEHHSI XUMUYECKOW OUMCTKU TPOU3BOICTBEHHBIX
Teopernueckue OCHOBIJI CTOYHBIX BOLL.
W METOZBI XUMUICCKON | Cx eppp 1t COOPYKEHHSI XUMUYECKOW OUMCTKUA MPOMBIIIICHHBIX CTOUYHBIX
10 OHHCTKH BOJ1. PeareHTol, mpuMeHsiemMble 11 XUMUUECKON OYHCTKU
HPONU3BONICTBCHHBIX MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. CMecHuTenu, kamepbl peakiuuu. OCHOBBI
CTOYHBIX BOA. MPOEKTUPOBAHUS U pacueTa COOPYKEHHUH.
TeopeTndeckne ocHOBBI | METO/IBI KOATYISLMA U (hIOKYISIIHH.
METOJI0B (pH3HKO- TeopeTnueckre OCHOBBI MPOIIecca KOATYISIIAH U (DIOKYIISIUH.
11 | xumuueckoii ounctku | KoarynsHThI, GIOKYISIHTBI, X XapaKTepPUCTHUKA U CBOMcTBa. Kamepsl
IPOM3BOICTBEHHBIX XJIONbEOOPa30BaHMsI, CXEMbl YCTAHOBOK, 000PYIOBaHHE, PACUET.
CTOYHBIX BOJI. [TpuroTtoBneHne U JO3MPOBAHUE PEAreHTOB.
OurcTKa CTOYHBIX BOJ METOI0M (hJIOTAIIUU
TeopeTnueckue oCHOBLI dnoTopeareHThl, UX Ha3HaYEHUE U CBOMCTBA. BakyymHas duoTtarus.
METON0B (?HSHKO' Hamnophas ¢noranus, cxeMbl YCTAHOBOK C PELUPKYIALUEH OUUIIICHHON
11 | xumuieckol OUHCTKH BOJIBI U 0e3 perupkysiiin. [THeBMaTudeckas duoTtamus (MeHHas
TPOU3BONCTBCHHBIX cenapariusi). draoranus ¢ MEXaHUYECKUM JTUCIIEPTUPOBAHUEM BO3/yXa.
CTOYHBIX BOA. OurcTKa CTOYHBIX BOJ IEHHOM cemapariei.
TeOpeTHIeCK e OCHOBBI ?HCOng{I/IH U 1ecopOIrsi paCTBOPEHHBIX HpI/IMeCGI:/I.
11 METONIOB H3HKO- JCOpOIHst U ecopOLHs pAaCTBOPEHHBIX MPUMECEH u3

XUMHUYECKOH OYHUCTKU

MPOU3BOACTBCHHBIX CTOUYHBIX BO. AI[COpGGHTBI M UX CBOMCTBA.




MPOU3BOJACTBCHHBIX
CTOYHBIX BOJ.

VYcraHoBKH ¢ agcopOepaMu ¢ HEMTOABUKHBIM, IBIDKYIITUMCS U
TICEBIOOKIKEHHBIM CJ10eM aficopOeHTa. CXeMbl yCTaHOBOK,
o0opyI0BaHNE, OCHOBHI pacuera.

TeopeTnyeckrue OCHOBBI
METOA0B (PU3UKO-

I[oormcnca IMPOMBIINIJICHHBIX CTOYHBIX BO.
PeareHTLI, MNPUMCHACMBIC IJIA JOOYHUCTKU JUCIICPCHBIX anMeceﬁ B
IMPOU3BOJACTBCHHBIX CTOYHBIX BO-/aX. Fﬂy601<a51 OYMCTKA NPOMBIIIIJIICHHBIX

111 XuMHYECKOH OUHCTRU | cyoqpyrx BOJI OT PaCTBOPEHHBIX OPIaHUYECKUX COEIMHEHUN.
TPOMSBOACTBCHHBIX | OGes3apakupanue MPOMBIILTEHHBIX CTOYHBIX BOJ. OCHOBBI
CTOHHBIX BOL. IIPOEKTUPOBAHMSI U pacueTa COOpPY>KEHUH.
Mertoabl 1 anmaparhl 3JeKTPOXUMHUECKOW OUUCTKH TPOU3BOICTBEHHBIX
CTOYHBIX BOJI.
Mertoab! 1 anmaparthl JEKTPOXUMHUUECKON OUMCTKH ITPOU3BOACTBEHHBIX
CTOYHBIX BOJI. DJIEKTPOKOATYJISILMS U SJIEKTPOGIIOTALUS IUCTIEPCHBIX
IIpUMeceil B IPOU3BOICTBEHHBIX CTOYHBIX Bojax. KoMOMHMpOBaHHBIE
METObI JEKTPOXUMHUUECKON OUMCTKHU MPOU3BOACTBEHHBIX CTOYHBIX BOJI.
Dnexrpoxumudeckast | CXEMBI YCTAHOBOK 3JICKTPOKOATYISILINU H DICKTPOIOTaIHH
12 | TexHOMOrWs B cHcTeMax | IEPHOJMUECKOro U HENPEePBhIBHOIO AeiicTBUsA. OCHOBBI IPOEKTUPOBAHUS U

O4YUCTKH CTOYHBIX BOA.

pacuera CoOpyKEHUIA.

OCHOBBI TIPOIIECCOB  ATEKTPOXUMHUECKOTO OKHCICHHS OPTaHUYCCKUX
3arpsi3HeHui. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI TPU
AJIEKTPOJIN3E XJIOPHIHBIX pacTBOPOB. Jnadparmennsie u 6e3-
nuadparMeHHBIC JIEKTPOIU3EPhL. DIECKTPOKATATUTHICCKUE PEKTOPBI,
YCJIOBUSA U CXCMBbI UX HCIIOJIb-30BaHUA B ITPOLECCAX OYHUCTKHU
IMPOMBIINIJICHHBIX CTOYHBLIX BO/J]

5.3. JJaboparopHbie pabOThI

HaumenoBanue paznena

pJ;:IL U TeMBbI JJa0OpaTOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX padoT
pabor
Ocob6eHHOoCTH Kunetnka ocaxJieHUS B3BEIICHHBIX BEIIECTB.
ocBeTyIeHus Bojbl 1uis | VI3ydeHHe KUHETHKU OCaXKI€HHS B3BELICHHBIX BELIECTB ONPEIECIECHHE
5 IPOM3BOJICTBEHHBIX | TMAPABINYECKOM KPYITHOCTH B3BELICHHBIX BEIIECTB U KOO puLmenTa ux
Hesnei. arfoMeparuu.
Teopernueckue ocHOBbI | OUMCTKA CTOUHBIX BOJ| METOIOM HEWTpaIU3aluy
U MeTobl xumuueckoii | I3ydeHune MeTo10B KOppeKTUPOBKH pH CTOYHBIX BOJI.
10 OUYHCTKH
MTPOU3BOJICTBEHHBIX
CTOYHBIX BOJI.
Teopernueckue ocHOBbI | OUMCTKA CTOYHBIX BOJ| METOOM BOCCTAHOBJIEHHS
1 MeTOoJbl XuMuueckoli | I3ydeHue OYrCTKH CTOYHBIX BOJ METOJIOM BOCCTAHOBJICHUS (HA MMPUMEpe
10 OUYHCTKH 00pabOTKH XPOMCOACPKAIIUX CTOTHBIX BOJ)
MIPOU3BOJICTBEHHBIX
CTOYHBIX BO/I.
Teoperuueckue ocHOBbI | OUMCTKA CTOUHBIX BOJ METOAOM (hoTanuu
METOI0B (PU3UKO- N3ydenue mporecca 6e3peareHTHON (uioTaliy Ha UMIEIIEPHOIN MallluHE;
11 | xuMHuYecKoll OYHCTKM |MOCTpoeHHe rpaduka 3aBUCUMOCTH dP(PEeKTa OUUCTKU OT
HPOU3BOJACTBEHHBIX | IPOJOIKUTENBHOCTH (DIIOTALIMH.
CTOYHBIX BO/I.
Teoperuueckue ocHoBbI | OUMCTKA CTOUHBIX BOJ METOIOM IIEPEBO/IA HOHOB B MaJOPaCTBOPHMBIE
METOJI0B (PU3HUKO- COCTMHEHUS
11 | xumuueckoii ounctku |3ydeHre METOI0B OUMCTKH CTOYHBIX BOJI OT PACTBOPEHHBIX
HPOU3BOJICTBEHHBIX | HEOPTaHUYECKUX ITPUMECEH.
CTOYHBIX BO/I.
11 TCOpCTI/I‘-ICCKI/IC OCHOBBI OuYnCTKa CTOYHBIX BOA METOJAOM KOAryJsinuu.

METOJIOB (PU3HUKO-

N3yuenue mpouecca KoaryJIMpoOBaHUs IPUMECEH CTOYHBIX BOJ.




XAMHUYECKON OUHUCTKA
MIPOU3BOACTBEHHBIX
CTOYHBIX BOJI.

SHGKTPOXI/IMI/I‘IGCKaﬂ O4YHCTKa CTOYHBIX BOJ OT OPpTraHUYCCKUX

OnexTpoxumMudeckas | .o € TMHEHMA,
12 | rexnonorus B cucremax BrrsBnenne napamMeTpoB 3J'IeKTp006pa6OTKI/I CTOYHBIX BOJ, BJIMAOIINX HA
OHHMCTKH CTOYHBIX BOA. IIpOHECC OKUCICHUA OPraHNYCCKUX SarpHBHeHI/Iﬁ.
OuncTKa CTOYHBIX BOJI METOJIOM SJICKTPOKOAryJIAuun.
BHGKTPOXI/IMI/IHCCKaH I/I3Y‘IGHI/IG IIPOLECCOB JJICKTPOKOAr'yJIAHUHU ITPU UCITIOJIB30BaHUU
12 TEXHOJIOTHSI B cucreMax |aJIIOMUHHEBBIX 3JICKTPOAOB; OIIPEACIICHUC Bq)(beKTI/IBHOCTI/I OYHCTKHU

OYUCTKH CTOYHBIX BOA.

CTOYHBIX BOJ B 3aBUCHUMOCTH OT aHO,Z[HOﬁ IIJIOTHOCTHU TOKAa U BpEMCHU
O6pa6OTKI/I; OIpE€ACIICHUE BBIXOAa METAJLJIa 3JICKTPOJOB 110 TOKY.

5.4. CamocTosTenpHas paboTa 00y4aromuxcs

No | HaumeHnoBaHnue pasjaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pasq| JUCUMILIMHBI B TEMBI
Hopwmsl BogonoTpe6nenus. OCHOBHBIE KATETOPUH IIOTPEOIEHHS BOIBL.
Tpe6oBanus K Ka4eCTBY BOJIbI, PACXOJIbI U PEKUM BOJONOTPEOICHMS,
Bononorpebienne Ha | 1o10e6uie Hamopsr.
1 TIPOMBIIIICHHBIX M3ydenue JeKIHMOHHOTro MaTepuana. Pa6ora ¢ muTepaTypHbIMH
TIpCIIPUATHSX. ucTounukamu. IToAroToBKa K MpakTHyecku 3aHaTHsM. [10roToBKa K
JIOKJIaaM.
OCHOBHBIE THIBI OXJIAXKIAIOIIUX YCTPOUCTB, OOLINE XapaKTEPUCTUKH.
Oxnaxarome Tennoo6MeH B MCIAPUTEIBHBIX OXJIaIUTENIAX.
4 YCTpOHUCTBA CHCTCM | 113y yenne neknmoHHOr0 MaTepuana. PaGoTa ¢ muTepaTypHBIMH
obopoTHoro uCcTOYHMKaMHU. IT0AroTOBKA K MPaKTHYECKK 3aHATUAM. I1oAroToBKa K
BOJIOCHAOKEHUS. TOKIAZAM.
Crieranbabie Metosl | CIENMaTbHBIE METO/IBI TOATOTOBKH BOJIBI JUIS IPOM3BOJICTBEHHBIX TENEH.
MOATOTOBKH BObI /utsi | VI3ydeHue JIeKIMOHHOro Marepuana. Pabora ¢ murepaTypHbIMU
6 POM3BOACTBEHHBIX | MCTOUHMKaMH. [10AroTOBKa K IpaKTHIecKH 3aHATHsM. [ToAroToBKa K
Heneﬁ JOKJIaagam.
Bo100TBOISIIIE Bo00TBOASIINE CHCTEMBI IPOMBILIIEHHBIX MTPEANPHATHIA.
CHCTEMBI 3ydenue JeKIHOHHOTO MaTepuana. Pa6ora ¢ muTepaTypHbIMH
! [POMBILLTEHHBIX ucTOYHKMKaMHU. IT0AroTOBKA K MPaKTHYECKH 3aHATUAM. [10AroToBKa K
NPEINPUSITHH. JNOKJIaIaM.
OGopotHste cuctempr | OBOPOTHBIE CHCTEMBI BOIOTONB30BAHHS IPOMBIIITICHHBIX MPEATPHATHIA.
BOJIONONB30BaHMs | I3ydeHHE JEKIMOHHOro MaTepraia. Pabora ¢ IuTepaTypHbIMH
8 [[POMBILLTCHHBIX ucTOYHKMKaMHU. [T0roTOBKA K MPaKTHYECKH 3aHATUAM. [10AroToBKa K
MPEINPUSTHH. JMOKJIaziaM.
MeToIBI ¥ COOPYXKEHHS MEXaHMIECKO OUMCTKH TPOM3BOICTBEHHBIX
MeTtonasl 1 cogpynceﬁnﬂ CTOMHEIX BOJL
g | MCXAHMHCCKOM OUHCTKU | J13vyenpe neknuorHOTO MaTepuana. PaboTa ¢ IMTepaTypHBIMH
TIPOM3BOACTBEHHBIX | yyoroynnkamu. T10roToBKa K MPAKTHYECKH 3aHATHAM. [I0OArOTOBKA K
CTOUHBIX BOJI. OKITANAM.
Teopernueckue ocHoBbl | TEOPETHUECKIE OCHOBEI M METO/IbI XUMHUECKOH OYHCTKH
" METOJBI XUMHUYECKOH |IPOU3BOACTBCHHBIX CTOYHBIX BOI.
10 OYHCTKH 3ydenue JeKIHOHHOT0 MaTepuana. Pa6ora ¢ muTepaTypHbIMH
NPOM3BOACTBEHHBIX | MCTOUHMKaMH. [T0Ar0OTOBKA K IPaKTHYECKH 3aHATHAM. [ToAroToBKa K
CTOYHBIX BO/I. AOKJIaiaM.
Teoperndeckue ocHOBEI | TEOPETHUYECKHE OCHOBBI METOAOB (PU3HKO-XUMUYECKON OYMCTKH
1 MeTO/I0B (DH3HUKO- IPOU3BOJCTBEHHBIX CTOUHBIX BOJ.

XUMHUYECKOH OYHUCTKU
MIPOM3BOICTBEHHBIX

I/I3y‘-ICHI/IC JICKIUOHHOI'O MaTepurajia. Pabora ¢ JIATCPATYPHBIMU




CTOYHBIX BOJ.

ncrouHrkaMu. [ToAroToBka K mpakTH4YecKu 3aHsATHsAM. [loaroToBka K
JOKJIaZaM.
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DNEKTPOXUMHUYECKAS
TEXHOJIOTHUS B CUCTEMaX
OUYUCTKU CTOYHBIX BOJI.

DNEKTPOXUMHUYECKast TEXHOJIOTHS B CHCTEMAaX OYMCTKH CTOYHBIX BOJ.
W3ydeHue nekiuoHHOro Marepuana. Pabora ¢ mutepaTypHbIMU
uctouyHukamu. [loaroroska k mpakTuuecku 3ansatusm. [lonroroska k
JOKJIaJiaM.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepraj, | NPAKTUYECKUX 3aHATHM, IPEIIOJIararlluX 3aKperieHue
M3Y4YEHHOTO MaTepuana u (GopMUpPOBaHUE y 00YJarOIIUXCS HEOOXOAUMbIX 3HAHUM, YMEHUN U HABBIKOB.
Kpome Toro, BaxHEHIIIMM 3TarioM W3Y4YE€HUS TUCIUIUIMHBI SBJISETCS CaMOCTOsITeNbHas paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K IPAKTUYECKUM 3aHATHUSIM;

- IOJrOTOBKA K BBIIIOJIHEHUIO KYPCOBOI'O ITPOEKTA;

- IOJrOTOBKA JIOKJIAJIOB;

- IOJrOTOBKA K TECTUPOBAHUIO;

- IOJrOTOBKA K DK3aMEHY.

3a510roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JEKUMOHHBIX U  TNPAKTUYECKUX  3aHATUH, TaK KaK IPOIYCK OJHOTO (TeM OoJiee, HECKOJIBKHX ) 3aHATHI
MO>KET OCJIO)KHUTh OCBOEHHUE Pa3lenoB Kypca. Ha nmpakTuyeckux 3aHsITUAX MaTepua, U3J10KEHHbBIN Ha
JIEKIMSX, 3aKPEIUISIETCS BBIIIOJHEHNEM KYPCOBOI'O IPOEKTA 10 33JaHHOM TEME TUCUMIUIMHBI COTJIACHO
PILI.

[Ipucrynas Kk ©3y4eHUI0 JUCIUIUIMHBI, HEOOXOIUMO B IIEPBYIO OYEPEb O3HAKOMUTHCS
conepxkanueM PITJL myist cryneHToB 0uHON (hOpMBI 00yUYEHUS, a TAK)KE METOAMUYECKUMH YKA3aHUSAMU I10
OpraHM3aI1 CAMOCTOSATEIbHON Pa0OTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHON pabOThI 110 U3yUYEHUIO
JUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

[TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUU MaTepuai U JOMOJIHUTD €ro C Y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JINTEPATYPBHI;

IIPU CaMOCTOATEIILHOM U3YYEHUHU TEOPETUYECKON TEMBI CI€TaTh KOHCIIEKT, HCIIOIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

BBIIIOJTHUTH MPAKTUYECKUE 3aJaHUSI B paMKax U3y4yaeMoON TEMBI;

BBIITOJIHUTB Pa3/ieiibl KYpCOBOI'O IMPOEKTA;

MOJATOTOBUTCS K TECTUPOBAHHUIO;

MOATOTOBUTH JIOKJIa/IbI 10 3aJJaHHBIM TEMaM;

MIOATOTOBUTHCS K TPOMEXKYTOUHOM aTTECTALUH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHI, HE MPOLIEAIINE aTTECTALUIO IO IpaUKy ceccud,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. O1leHOYHBbIEe MATEPHAJIBI /151 IPOBe/IeHUsI TEKYIIero KOHTPOJISA YCIIeBaeMOCTH M ITPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

KO,Z[ 1 HAUMCHOBAHHC

Ne KoHTponmpyemsie pa3aesnsl TUCIHATLIINHBL N Bun onenounoro
WHJIMKaTOpa KOHTPOJIUPYEMOM
/T (Motyist) CcpencTBa
KOMIIETEHIIMHT
BogomnoTpebiienne Ha MPOMBIIIIIEHHBIX .
1 JOTIOTP p I1K-2.7, I11K-3.2, TIK-3.4 VY cTHBIN onpoc, TECTHI.

MPEANPUSITHSIX.

HpOCKTI/IpOBaHI/IC CHUCTEM

2 I1K-2.7, T1IK-3.2, 1IK-3.4 YcTHbI# onpoc
MPOU3BOICTBEHHOT'O BOJJOCHAOXKEHUS
Oco0eHHOoCTH BOIOCHAOKEHUS TIpe/I-

3 |mpusATHii pa3nuYHbIX OTpacien mpo- [1K-2.7, I1K-3.2, I1IK-3.4 VYcTHbIl onpoc
MBIIUIEHHOCTH.

4 OxJTaxaaromue yCTporucTBa CUCTEM MK-2.7, TIK-3.2, TIK-3.4 YcTHbIi onpoc,
000pOTHOT'O BOAOCHAOKEHUSI. TECTUPOBAHUE.

5 [OcobeHHOCTH OCBETIEHUA BOIBI IS I1K-2.7, I1K-3.2, I1K-3.4 YcTHBI omnpoc,




ITPONU3BOJICTBCHHBIX IeJeH.

TECTHPOBaHUE.

CHGI_II/IaJH:HBIe METOABI NOATIOTOBKH BOJABI

Paznen mpoexra.

6 . I1K-2.7, I1K-3.2, IIK-3.4 YcTHBI omnpoc,
JUTS IPOU3BOJICTBEHHBIX IIeTIEH
TECTUPOBAHUE.
BonooTBosmue cucTeMBI IPOMBIIIIIICHHBIX YcTHEII omrpoc
7 2 FUIT p TK-2.7, TIK-3.2, [IK-3.4 poc,
TIPE TP THIA. TECTUPOBAHUE.
OO00pPOTHBIE CUCTEMBI BOIOIIOIB30BAHUS YcTHEIN omrpoc
8 P jonoxn TK-2.7, [IK-3.2, [IK-3.4 poc,
MIPOMBIIIJICHHBIX MPEANPUSATHH. TECTUPOBAHUE.
Metonabl 1 COO €HHUA MEXaHUYECKOU
9 A Py TK-2.7, TIK-3.2, [IK-3.4
OYHUCTKHU MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
Teopernyeckne OCHOBBI B METO/IbI VeTHBI ompoc
10 [xuMHYECKON OYMCTKHU MPOU3BOICTBEHHBIX [1K-2.7, I1K-3.2, I1K-3.4 poc,
TECTUPOBAHUE.
CTOYHBIX BOJIL.
Teopernueckrne OCHOBBI METO/IOB (PU3HKO- "
. YcTHbIi onpoc,
11 [xuMuyeckol OUHMCTKHU MPOU3BOICTBEHHBIX [1K-2.7, I[1K-3.2, T1K-3.4
TECTUPOBAHUE.
CTOYHBIX BOJI.
DIIEKTPOXUMHUUYECKAS TEXHOIOIUSA B CTHBII oIpocC
12 P MK-2.7, IK-3.2, TIK-34 |~ poc,
CUCTEMAaX OYMCTKUA CTOYHBIX BOJ. TECTUPOBAHUE.
13 |KII [1K-2.7, I1K-3.2, T1K-3.4
14 | Ox3amen I1K-2.7, I11K-3.2, TIK-3.4

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaT€pUaJIbl TEKYILIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIMMBIE /IJIs1 OIICHKH 3HAHWH, YMEHUI M HAaBBIKOB U (MJIH) OIBITA TPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTEPU3YIOIIMX ATAlbl (POPMUPOBAHUS KOMIIETEHIIUH B IIPOLIECCE OCBOEHUS AUCLUIIIIMHBI

3.4)

Tewmbl noknanos (pedepaToB):

(st IpoBEpKU CPOPMUPOBAHHOCTH MHAMKATOPA NOoCTIKeHUs komnerenmmid: [TK-2.7, TTK-3.2, TIK-

. YMsAr4yeHue BOJBL. OcHOBHEBIE MCTOHEI.

. [[era3au1/1${ BOJbI. OcHOBHBIE MCTOBEI.

. Tpe6OBaHI/I}I K Ka49€CTBY BOJbI

— O 00 1O LN KW —

. CTaOMIBLHOCTD BOJbI. OI_ICHKa CTaOUIIBHOCTH.

. Ponp BonIBI B OCYHICCTBJIICHUH TCXHOJIOTUYCCKUX IMTPOUCCCOB.
0. Bonansriit OajaHC B CHCTEMax MMPOU3BOACTBECHHOI'O BO,Z[OCH8.6)KCHI/I}I.

. O6paboTka cCOPOCHBIX (ITPOAYBOUHBIX) BOJ 3aMKHYTBIX CUCTEM BOJAOCHAOKEHHUSI.
. Oxnaxxaaroniue ycTpoicTBa CUCTEM 000POTHOTO BOJAOCHAOKEHHUS.
. TenmooOMeH B HCHApUTENIbHBIX OXJIAJUTEIISAX.

. OCOOGEHHOCTH OCBETJIEHUS BOJIbI 1JISl IPOU3BOACTBEHHBIX LIENIEH.




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PEIIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTATOYHO IOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 110 AUCLUIUIMHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBL U JaBaThb UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyIHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIAaBATENS HA TPAKTUYCCKHUX 3aHSATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYIIOBIIETBOPUTEIBHOY» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

IIpumepHBIE BOITPOCHI

1. CBolicTBa 1 cOCTaB IPOMBILUIEHHBIX CTOUHBIX BOJ. Iloka3aTenn coctaBa CTOUHBIX BOJ.

2. YcnoBus BbITycKa IPOMBIIUIEHHBIX CTOYHBIX BOJ B TOPOACKYIO KaHAJIN3ALMIO.

3. Knnaccudukamusi METoJ0OB OUUCTKH MPOMBIIIUIEHHBIX CTOYHBIX BO/I.

4. Pemwerku, cUTa, CETKHU IJI1 OUUCTKU IPOMBILUIEHHBIX CTOYHBIX BOJ. KOHCTpYyKIIMH, TPUHIINIL
NEICTBUS, pacyer.

5. Ilonounsle oTcToiiHMKU. KOHCTpYyKIMS U pacuer.

6. 'mapouukions! (6e3HanopHble, HanopHbIe). KoHCcTpyKIus, 061acTh IpUMEHEHHUS,
3¢ (HEeKTHBHOCTH, pacyer.

7. Metoibl abcopOIMK U 1eCOPOLIMU CTOUHBIX BOA, 00JIaCTh IPUMEHEHUS, KOHCTPYKLIUS
pPEaKTOpPOB, IPUHIIUI JIEHCTBUS, pacyeT.

8. Monnslit ooMeH. O01acTh NPUMEHEHUS, TPUHIIUII.

9. Copbuus 3arpsizHeHuil. O61acTh IPUMEHEHUS, CXEMBbl YCTAHOBOK, IPUHLIUI 1eHCTBUA,
pacuer.

10. IleckonoBKY AJ11 OUUCTKH MIPOMBIIIJIEHHBIX CTOUYHBIX BOA. KOHCTpyKIIMY, MPUHINI, pacyerT.

11. Hanopnast norarust. Cxembl yCTaHOBOK, IPUHIUI paboThl. Y CTPOHCTBO (1oTaTopa, pacuer.

12. IlepBuuHbIE OTCTOMHUKH JJI1 OUUCTKU IPOMBILUIEHHBIX CTOUHBIX BoA. KoHCTpyKIuy,




MPUHITUTI PabOTHI, pacyer.

13. OTKpBIThIE THAPOUMKIOHBI, KX KOHCTPYKIIUH, MHOTOSIPYCHBIE TUIPOIMKIOHBL. KOHCTpYyKIINH,
MPUHLINI AEHCTBUSI, pacuerT.

14. HeitTpanu3zamusi IpOMBIIUIEHHBIX CTOYHBIX BOJA. CXeéMa yCTaHOBOK, pacyer.

15. HanopHble TUAPOLUKIIOHBI, 00JIaCTh IPUMEHEHUS, KOHCTPYKIIHS, IPUHIIMUI pabOThI, pacyer.

16. DIeKTpOXUMHUYECKOE OKUCIICHHE U BOCCTAHOBJICHHE, KOHCTPYKILIUHU 3JIETPOIU3EPOB, IPUHIIUT
JICUCTBUS, pacyer.

17. HedTenoByku, KUPOJIOBKU ISl OYUCTKH IPOMBIIIIEHHBIX CTOYHBIX BoA. O6nacTh
MPUMEHEHHUS, KOHCTPYKIIUU, IPUHITUI JIEHCTBUS, pacyer.

18. DnexTpodnoranus, KOHCTPYKIHUS 3IEKTPOIU3EPOB, 00IaCTh IPUMEHEHHU S, TPUHLIUIT
JICUCTBUS, pacyer.

19. DnexTpokoaryianus CTOUHbIX BoA. KOHCTpYKIIMK peakTOpOB, MPUHLIUII ACHCTBUS, pacyerT.

20. Metox nepeBojia MOHOB B MAJIOPACTBOPUMBIE coequHEeHHs. CXeMbl YCTaHOBOK, PAacyeT.

21. JIoBymIKH 15l OCBETJICHUS IPOMBIIIJICHHBIX CTOYHBIX BOJ, (HE(TENOBYIIKH, >KHPOJIOBKH),
KOHCTPYKIIUHU U pacyer.

22. [lonoyHble OTCTOMHUKHU JJIs1 OUUCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJA. KOHCTpyKInK
OTCTOIHHUKOB, IPUHIUI PabOThI, pacyer.

23. KoarynsaHTbl 1 (pIIOKYJISHTBI, UX XapaKTePUCTHKH, 3PPEKTUBHOCTH UCIOIB30BAHUS.
Koarymnsiuust u Groxkyasiust IpOMBIIUIEHHBIX CTOYHBIX BoJI. O6nacTh npumMeHeHus. CXxeMbl YCTaHOBKH,
MPUHLINI JCHCTBUSI, pacuerT.

24. MeToabl BOCCTaHOBJICHHSI IIPOMBIIINIEHHBIX CTOYHBIX BOJ. CXeMbI YCTaHOBOK, TPUHIIUIL
JIEUCTBUS, pacyer.

25. OuncTKa CTOYHBIX BOJ Ha GUIbTpaxX. BB 3arpy30K, KOHCTPYKIIAHU, TIPUHITATT ICHCTBUS,
00JacTb NPUMEHEHUS, pacuerT.

26. MeToabl OKUCTIEHUS 3arpsi3HEHUI MPOMBIIIEHHBIX CTOYHBIX BOJ, KOHCTPYKIIUUA YCTAaHOBOK,
IPUHIUI ACUCTBUSA, pacyer.

27. MeToabl U COOPYKEHHUS 110 00pabOTKE OCa/IKOB.

28. [ToBTOpHOE MCITOIB30BAHUE BOJIbI HA MPOMBIIIJICHHBIX MPEANPUITHIX U CO3/JaHUE
3aMKHYTBIX CUCTEM 0OOPOTHOTO BOJIOCHAOKEHMUS.

29. YcioBus BbIITYCKa IPOMBIIIIEHHBIX CTOUHBIX BOJ B TOPOJCKYIO KaHAJIU3aLHUIO.

30. OuncTKa IPOMBIIIIEHHBIX CTOUYHBIX BOJ aCOPOLMEN. XapaKTepuCTHKa aIcOPOEHTOB.
O6nacts npuMmeHeHus, 3PGEeKTUBHOCTH MPOIECca, pacyerT.

31. buonornyeckas O4YMCTKA MPOU3BOACTBEHHBIX CTOYHBIX BOJI. Cxema yCTaHOBOK, Pacyer.

32. BoHOe X0341CTBO MPOMBIIIJIEHHBIX TPEIIPUATHH.

33. Meroa OKUCIEHUS 3arpsiI3HEHUH, PUMEHSEMBIN TpU 00pabOTKE MPOMCTOKOB
(XJ10pHpoOBaHUE, 030HUPOBAHUE).

7.4.2. IlpakTuyeckue 3afaHus AJs MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs

1. OcHOBHBIE CXEMBI CUCTEM IIPOU3BOJCTBEHHOTO BOJAOCHA0KEHHUS TPOMBIIITICHHBIX
OPEINPUITHH U YCIOBUSI UX MPUMEHEHUS.

2. Boanslii 6anaHc B cucTeMax MPOU3BOACTBEHHOTO BOJIOCHAOKEHUS IPOMBIIIIEHHBIX
npennpusThii. OneHka 3ppeKTHBHOCTH UCIIOJIb30BAHUS BOBI.

3. OcoOeHHOCTH MPOEKTUPOBAHUS CUCTEM MPOU3BOICTBEHHOT'O BOJIOCHAOKEHMSI
MPOMBIIIIEHHBIX TPEANPUATHIH.

4. Oxnaxaaromiiue yCTporucTBa CUCTEM 000POTHOTO BojocHaO)eHus. OO0IIre XapaKTepUCTUKH.
Knaccuduxkarnus.

5. Bonoxpanuuia (npysl) — oxjgaautenu. Cxempbl. OCHOBBI pacueTa U MPOEKTHPOBAHUS.

6. bpesransabie 6accelinbl. Coria. OCHOBBI pacueTa U MPOEKTUPOBAHUS.

7. I'pagupuu. Knaccuduxanus. OCHOBHBIE 2JIEMEHTHI IpafupeH. BeHTuisTopable rpaiupHu.

8. Cyxue (paguaropsblie) rpagupHu. OCHOBBI pacueTa UCIIapUTENbHbIX I'PaAUpEH.

9. OcBeTiieHHE BO/IbI B paJHalIbHBIX OTCTOMHUKAX U THAPOLUKIOHaX. KOHCTPYKTHBHBIE CXEMBI.

10. OcHOBHBIE CXEMBbI U TUIIOPAa3MEPhl HAIOPHBIX OCBETIUTENbHBIX (DPUIBTPOB C 3€PHUCTOM
3arpy3Koil. JlocTOMHCTBa HAMOPHBIX (GUIBTPOB.

11. KoncTpykuus u 060py0oBaHHE HAIOPHBIX OCBETIMTENbHBIX (DHIIBTPOB.

12. Cxemsl U cOCTaB COOPYKEHUH peareHTHOro ymsaruenus Boabl. Ocseriurenu LIHUN MIIC,
BUXPEBBIE PEAKTOPBI.



13. KatuonutoBoe ymsrdenue Boapl. CyIlIHOCTh U XUMH3M IMpoliecca.
14. OcHOBBI pacyeTa yCTaHOBOK MapaJuIeIbHOTO BOAOPO/I- HATPUU KATUOHUTOBOTO YMSITUCHUS

BOJBI.

15. O6opynoBaHue peareHTHBIX X0351HCTB HOHOOOMEHHBIX YCTAaHOBOK.
16. OcHOBBI pacyeTa HOHOOOMEHHBIX YCTAHOBOK 0OECCOJIMBAHMS BOJIBI.
17. derazamus Boabsl. OCHOBHBIE METO/IBI U 000PY/I0OBAHHE.

18. Crabunu3amnonHast 00paboTka BOJIbI B 000OPOTHBIX CHCTEMAX.

19. KoppekTupoBKa MUHEPAITBHOTO COCTaBa B 00OPOTHBIX CHUCTeMax BojocHaOeHuss. OCHOBHbIC

METOJABI U CXCMHI.

20. CxeMa BbINapHON YCTAaHOBKH JJIs1 BEIBEJICHUSI MUHEPAJIBHBIX MPUMECEH U3 BOIBI.

7.4.3. [IpumepHBIC TEeMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
KypcoBoii mpoekt: «I[IpoekTupoBaHUE CUCTEMbI OYUCTKU CTOYHBIX BOJ] IPOMBIIUICHHOTO OOBEKTa»

7.5. MeTomyeckue MaTepralibl, ONPEISIISIOIINE TPOIEAYPhl OLICHUBAHUS 3HAHWN, YMEHUH, HABBIKOB 1
(un) onbITa TPO(HECCUOHATBHOM JEATSILHOCTH, XapaKTePU3YIOIINE TAIbl ()OPMUPOBAHUS KOMITCTCHIIHIMA
[Ipornenypa npoBeeHHUS TPOMEKYTOUHOM aTTECTAIIMH U TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTHPYETCS JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEACIISIONIMM TOPSIIOK OpraHu3aiuy 1
MPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTeCTAIlMU 00yJIarOIUXCSI.
[Iponenypa orneHrBaHust POPMUPOBAHUST KOMIIETECHIIMN TIPU MIPOBEICHUH TEKYIIETO KOHTPOJIS
npuBe/eHa B 1. 7.3.
TurnoBsie KOHTPOJIBHBIC 33JJAHUS WJIM UHBIE MATEPUAIBI TEKYILETO KOHTPOJIS IPUBECHBI B I1. 7.2.

HpOMe)KYTO‘lHaH aTTeCTaluAa 110 JUCHUIITIMHE ITPOBOAUTCS B (I)opMe 9K3aMCHa.

B sk3ameHanMOHHBIN OMIIET BKIIOYEHO JIBA TEOPETUUECKUX BOIPOCA, COOTBETCTBYIOIIUE
coJiep>kaHui0 (POPMHUPYEMBIX KOMIIETEHIIUI. DK3aMeH MPOBOAUTCS B YCTHOM MIIM TUChbMEHHOU dopme. [l
MOJTOTOBKHU IO 9K3aMEHAIIMOHHOMY OUJIETY OTBOJIUTCS 45 MUHYT.

7.6. Kputepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIETSHIIUN MTPU MIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YpoBeHL OCBOCHHUS U OIIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OIEHKa «XOPOLIO» Onenka «0TJIIMYHO»
HO» o»
«HE 3aUTEHO» «3a4TEHOY
YpoBeHb OCBOCHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHBb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEJOCTaTOYHBIIN». «TIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun He Kommerenmmn Kommerenmmn Kommerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpPMHUPOBAHBI.
3HaHUs OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHMS OOIIMpPHBIE, 3HaHus
YMEHHMSI U HaBbIKU He | 6a30BbIE€ CTPYKTYpPHI | CUCTEMHBIE. YMEHHUS | apryMEeHTHPOBAaHHBIE,
Kpurepuu c(hopMHUPOBAHBI 3HAaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
P — (dbparMeHTapHbI U PEenpOAYKTUBHBII YCIIEITHO
HOCSIT XapakTep, MPUMEHSIIOTCS K
PEenpOAYKTUBHBII MIPUMEHSIFOTCS K PELIEHUIO KaK
Xapaxkrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
JleMoHCTpHpYyeTCs 3a/1aHHMN. HECTaHIapTHBIX
HU3KHH YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJJaHUU.
CaMOCTOSITEIIBHOCTH JIOCTATOYHBII JemoHcTpupyeTcs
IIPAaKTHUYECKOTO YPOBEHB BBICOKHI YpPOBEHb
HaBBIKA. CaMOCTOATENIBHOCTH | CaMOCTOSITEIBHOCTH,
YCTOWYHBOIO BBICOKAsl aJalITUBHOCTh
MIPAKTHYECKOr0 | MPAKTHYECKOTO HaBbIKa

HaBBIKaA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MarepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CyX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEJIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He moxet BriOpaTh
METOIUKY
BBITIOJTHCHHS
3aJaHuH.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJIUKH
BBITTOJTHCHHS
3aJIaHUi.
JlormyckaeT ommoKu
MIPH BBITIOJTHEHUH
3aJIaHUM,
HapYIICHHSI IOTUKH
pelieHus 3aiay.
HcnwiTeiBaeT
3aTPYIHEHHUS C
dbopmynupoBaHuEeM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTpyaHEHUS TPU
000CHOBaHHUU
anropuTMa
BBITTOJIHEHHS
3aJIaHH.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

I'ycakoBckuii B. b., Byrnunckas E. O., BomocHabkeHre mpoMBIIIIEHHBIX

1 [mpennpusituii, Cankr-IlerepOypr: Cankr-IleTepOyprekuii rocyaapcTBeHHBIH

aApXHUTEKTYpHO-CTpouTeNnbHbIN YyHUBEepcuTeT, ObC ACB, 2016

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

2 Kuuurun B.W., BogooTBoasiniue cucTemMbl MPOMBIIIIIEHHBIX TPEANPUATHM,

Mocksa: ACB, 2011

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

3 ITepBoB A. I'., BogocHabxeHre NpoMBIIIICHHBIX TpeAnpusaTHii, Bonoraa:

https://e.lanbook.com

Wndpa-Uuxenepus, 2022 /book/281894
JonoHUTEeIbLHAS JUTEPaTYpa
1 Bepxotypog B. I1., Unpuna O. M., OuucTka npon3BOJICTBEHHBIX CTOYHBIX 213

Bo. Jlaboparopuslil npaktukym, CI16., 2005




Uwx B. A., Kapuuukuii H. b., Kpukcuna E. H., Hepessko A. B.,

https://www.iprbooks

2 BOI[OHE),Z[]"OTOBKB. u BogHo-xuMuueckue pexumbl TOC u ADC, MuHck: hop.ru/20204. html
Brimsiimras mkona, 2012
Axmanynmuna @. 1O., @egorona JI. A., 3akupos P. K., PearenTHas ouncrka
3 |CTOUHBIX BOJ OT TSKEIBIX METAILIOB. TeopeTnueckre OCHOBEI, https://www.iprbooks
MarepHaibHbie pacueTsl, Kazans: KazaHCKui HAl[MOHATLHBIN hop.ru/62263.html
MCCIIEIOBATENIbCKUIM TEXHOJIOTHYECKUN YHUBEpCUTET, 2016
AnexceeB E.B., Ounctka ctounbix Boj ¢uiotarueir. OCHOBBI TEXHOJIOTUU U hitps://www.studentli
4 npumenenue, Mocksa: ACB, 2015 rary.ru/book/ISBN9
’ ' ’ 785432300911.html
CrenanoB C.B., Crpenkos A.K., IlIsenios B.H., Mopo3zosa K.M, https://www.studentli
5 |buosornyeckast 0O4MCTKa CTOYHBIX BOJ HedTernepepadaThIBAIOIIUX 3aBOJIOB, brary.ru/book/ISBN9
Mocksa: ACB, 2017 785432302298.html
Cawmpirun B. J1., Urnatkuna B. A., Kopxosa P. B., O6e3BoxxuBanue u https:
ttps://e.lanbook.com
6 |ouMcTKa CTOYHBIX BOJ MPHU 0OOTallEHUU MUHEPAIBHOIO CHIPhS (pa3ieneHne Ibook/116443
TBepoi ¥ xxuakon $a3z), Mocksa: MUCHUC, 2013
Butkosckas P. @., [lerpoB A. H., TexHnka 1 TEXHOJOTHS 3aILUTHI
7 OKpYXaroIien cpenbl. bruonorndeckast ouncTka cTouHbIX Boja, CaHKT- https://www.iprbooks
[TerepOypr: Cankr-IleTepOyprckuii rocy1apCTBEHHBI YHHBEPCUTET hop.ru/102567.html
IIPOMBINUIEHHBIX TEXHOJIOTHM U qu3aiiHa, 2018
Boiitos E. JI., BOI[OHOIIFOTOBK%Z I/IHHOBaIII/IOHHI)IeUHpOGKTHBIG peenus, https://www.iprbooks
8 [HoBocubupck: HoBocuOupckuii rocyjapCTBEHHBIN apXUTEKTYPHO- hop.ru/129323.html
crpoutenbHblid yHuBepcuteT (Cubcrpun), 9bC ACB, 2021 ' '
CamnponoBa XK. A., Ceepryzosa C. B., Tapacosa I'. 1., ®etucos P. O.,
CopGHH(zHHas{ ourcTka cTouHbIX BoJ oT CITAB oTxomom npousBoacTBa https://WWW.iprbooks
9 |caxapHOi MPOMBIIIICHHOCTH - CaTypallMOHHBIM 0caakoMm, berropo: h
. . M 0p.ru/66679.html
benropoackuii rocyaapCTBEHHBIN TEXHOJIOTMYECKUN YHUBEpCUTET UM. B.I".
[MyxoBa, 9bC ACB, 2015
10 lusu JI. H., Xumus Boasl. Bogonoaroroska, Tomck: Tomckwuit https://www.iprbooks
MOJIMTEXHUYECKUH yHuBepcuret, 2014 hop.ru/34732.html
I'ermannes C.B., Heuae N.A., N'anaypuna JI.B., Ouncrka https://www.studentli
11 |[mpou3BOACTBEHHBIX CTOYHBIX BOJ KOATYJISHTaMH U (IIOKYJITHTAMHUIO, brary.ru/book/ISBN9
Mocksa: ACB, 2008 785930935738.html
12 I'ynkoB A. I'., Mexanu4eckast O4MCTKa CTOYHBIX Boj, Bomoraa: Mudpa- https://e.lanbook.com
Wmxenepus, 2019 /book/124649
Cawmpirun B. J1., Urnatkuna B. A., Kopsxosa P. B., OGe3BoxxuBanue u https:
ttps://e.lanbook.com
13 |oumcTKa CTOYHBIX BOJ IPU OOOTAIICHHHA MUHEPATHLHOTO CHIPhS (pa3ieicHue Ibook/116443
TBepAOH M )kuakoil ga3), Mocksa: MUCHUC, 2013
1 KytyzoB A. I',, [Tarpakosa I'. P., Py3anoBa M. A., Ouuctka CTOYHBIX BOJI, https://www.iprbooks

Kazanns: U3snarenscreo KHUTY, 2020

hop.ru/121020.html

OOyuaromuecs u3 ynciia nHBAMHI0B U Ul ¢ OB3 obecnieunBaroTCs meYaTHBIMU U (HITH)
DIIEKTPOHHBIMU 00Pa30BaTEIbLHBIMU pecypcaMu B (hopMax, alanTUPOBAHHBIX K OTPAaHHUYEHUSM UX
3/10pOBBA.

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

HaumenoBanue pecypca cetu «/IHTepHET»

DneKTpOHHBIN agpec pecypca

Hayunas snekrponnas 6ubauorexa eLIBRARY.RU

http://elibrary.ru




8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

[epuonnueckue mznanus CII6IACY

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

bect-cTpoii. Ctpoutenbubiii noptai. HopmatusHbie 1
PEKOMEHIaTeNIbHbIE TOKYMEHTBI IO CTPOUTENIHCTBY

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

Tex.JIut.Py - Texuuyeckas qureparypa

http://www.tehlit.ru/

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOANYECKOM JITEPATyPHI
CIIoI'ACY

www.spbgasu.ru

Poccuiickas rocygapcTBeHHas 6u0aroTeKa

www.rsl.ru

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas siekTpoHHas
o6ubmmoreka ELIBRARY.RU

DneKTpOHHO-0MOIMOoTEUHas cucTeMa u3artenberBa "KoHCynbTanT
crynenra"”

https://www.studentlibrary.ru/

DJIeKTPOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJIeKTPOHHO-O0uOIMoTeuHas cucrema u3aarenscrsa "FOPAUT"

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

DJIEKTPOHHO-O0MOIMOTeUHas cucTeMa u3arensersa "Jlans"

https://e.lanbook.com/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HNudpopmanmonno-npaBoas 6a3a nanabix Kogeke

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

HNudopmanmonno-npaBosas cuctema KoHcynbrant

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

HNudopmanmonHo-npaBoBas cuctema [apant

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFI/Iﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU 06p330BaTeJIBHOFO
nponecca mo JUCHUININHE, BKIIKOYad IEPEUCHb JIMICH3NOHHOI'O U CBO6OI[HO pacipocTpaHaeMoro

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco6 pacnpocTpaHeHus
(JIMLIEH3MOHHOE HUJTU CBOOOTHO
pacrpocTpaHsieMoe)

DKoJor

Horosop Ne ©-31/2020 ot
17.03.2020 r. OO0 "®dupma
Wnrerpan". Jlunensus 6eccpounas

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

Math Cad Bepcus 15

CyOnuiieH3MOHHOE COoTJIalleHne Ha
ucnoiabs3oBanue npoaykros "PTC" ¢
OO0O"Codrt JIomxucTuk" 10roBOp
Ne20716/SPB9 2010 r. JInuensus
b6eccpouHas

NanoCAD Unxenepusiii BIM

Ceptuduxkar ¢ 14.09.2022

LibreOffice CB00OOJTHO pacmpocTpaHsIeMOe
Model Studio CS JIunensus go 02.03.2024
CADLIib JIuuensus no 02.03.2024




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIEHHOCTH YU€OHBIX ayJUTOPUI M MOMEICHHUH JJIsi CAMOCTOSITEIbHON pabOThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATENBHOM paboThI

OcHameHHOCTh 000PYIOBAaHUEM U TEXHUYECKUMU
cpeacTBaMu O0yuyeHus

50. YueOHble ayTUTOPHH ISl IPOBEICHUS
IPAKTUYECKUX 3aHATUH, KypCOBOI'O
IPOEKTUPOBAHUS (BBIIOJIHEHMS KypCOBBIX padoT),
IPYIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTAIHH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
aTTecTaluu

KoMIuiekT MynbTuMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHHHBINA
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

50. YuebOnas mabopatopus BOJOIIOIb30BAHHSI
2-s1 KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika nabopatopnas. Cymuiaka Juisi TOCYAbl
naboparopras. byreumn 101 YmakoBka GpuiibTpoB
OyMaxHbIX nuameTpom 100 mm.

VYnakoBka puiIbTpoB OyMaXKHBIX [uaMeTpoM 120 mMm.
®doromerp KOK-2MII. Cnexrpodortomerp I13-5300.
Kroetsl. [1nockomonnas koa6a 300 M. pH-metp
Hamma. Crakansr 100 mut. Jlepkatenu ajis OIOpETOK.
Hepxarenu aiis PH-MeTpoB. MUKpOOIOPETKH.
bropetku. brok anextponos amtoMuHueBbix. CTakan
JUIs OJIOKA AJIEKTPOAOB. BeImpsMuTenb Toka.
Bubporpoxort I13-6800. Konba konnueckas
mwockoionHast 300 mu. Crakan 100 mut. Bropetka ¢
nepxateneM. KonoHku GuibTpalmoHHEIE.
HNonoobmenHas cmona

MaruuTtHas Memianka ¢ MemmaTteasiMi. TeXHuuecKue
Bechl 500-M.

50. ITomerieHus A1 CAMOCTOSITEILHON pabOThI

[TomernieHue st CaMOCTOSITEIBHOM pabOThI
(unTanbHbBIN 321 Oubnuoreku, aya. 217): [1K-23 mr., B
T.4. 1 .- I[1IK qns mur ¢ OB3 (cucteMuslii 6510k,
MOHHTOP, KJIABUATYPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «MHTEpHET» M 0OECIIEUCHUEM JIOCTYTIA B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I10 Microsoft Windows 10

50. YyeOHble ayAUTOPHUH I IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpus AJIsl IPOBEACHUS 3aHATHIA
JEKIMOHHOTO TUMA, KOMIUJIEKT MYIbTUMEIUHHOTO
o0opynoBanus (IEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakiIoueHue Kk komnbiotepHoit cetu CIIOIACY,
BbIXO] B VIHTEpHET

I[J'ISI HWHBAJIMJIOB U JIUI] C OB3 obecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIS TOJTYUCHUSA
O6p330BaHI/I$I B COOTBCTCTBHH C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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