MMHUCTEPCTBO HAYKH U BBICILIET'O OEPA3BOBAHUS
POCCHUINCKOM ®EJEPALIN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICIIIEI'O OBPA30OBAHUS
«CAHKT-IIETEPBYPI'CKUI TOCYJAPCTBEHHBI DKOHOMUWYECKUI1 YHUBEPCUTET»

Kommuiekr
KOHTPOJIbHO-OLICHOYHBIX CPEACTB
10 MpPo(ecCHOHATBLHOMY MOYJII0
IIM.01 TexHuyeckas IKCIIyaTallUA TEMJIOTEXHUYECKOr0 000pyA0BaHUSA U

CHCTEM TeIJIO - U TOIJIMBOCHAOKEHUS
nporpaMmbl NOATIOTOBKH CIIENUAJTHUCTOB CPECAHEI0 3BCHA 10 CICHHUAJTBHOCTH

13.02.02 TennocHaOXeHUE U TEIJIOTEXHUYECKOE 000pyA0BaHUE

Cankrt-IlerepOypr
2025 1.



COJIEP)KAHUE
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1. ITACIIOPT
KOMILIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPEACTB 110 MPO(ecCHOHATBLHOMY MO-
ayao I1IM.01 Texnuveckas IKCIIyaTalUA TENJIOTEXHUYECKOro 000pyaoBa-
HHMS U CHCTEM TeIJIO- U TOIUIMBOCHA0KEeHU S
1.1.  OO0mue nmos10KeHUs

KontponbHo-onenounsie cpeactsa (KOC) pa3paboTanbl B COOTBETCTBHH € TpeOO-
BaHUSIMU 0OpazoBaTeIbLHON mMporpamMMbl U DeaepanbHOTO rOCyAapCTBEHHOTO 00-
pazoBarensHoro crangapra CIIO mo cnemmansaoctu 13.02.02 TemnocHabxenwne
U TEIUIOTEXHUYECKOe O00OpyJOBaHUE, MPOrpaMMbl MPOQPECCHOHATBHOIO MOMIYJIS
[IM.01 TexHuyeckas sKCIUTyaTalus TEMIOTEXHUUYECKOTO 000pYyI0BaHUS U CUCTEM

TEII0- U TOINIMBOCHA0KEHUS

KOC npennasnaueHbl jii KOHTPOJISL M OILIEHKH OOpa3oBaTEIbHBIX JOCTHKEHUM
00yyaromuxcsi, OCBOMBIIUX Mporpammy mnpodeccuonanbHoro moxyis (IIM.O1
TexHauyeckas dKCIUTyaTallds TETUIOTEXHUYECKOTr0 000PY/I0BaHUSA M CUCTEM TEILIO-
1 TOIJIMBOCHA0KEHUS

st cneranbHoctd CITO 13.02.02 TermtocHaOXeHME U TEINIOTEXHUYECKOE
000py/I0BaHKE B YaCTH OCBOCHHUS OCHOBHOI'O BUJIA I€SATEILHOCTH:

* TexHuyeckasi dKCIUTyaTalus TeIIOTEXHUYECKOr0 000PY0BAHUS U CUCTEM

TEIJI0- U TOIIJIMBOCHAOKEHHUS

dopmoii aTTecTallu SABJISIETCA PK3aMEH MO0 MPO(PECCHOHATEHOMY MOTYJIIO
(6 cemecTp).

Ntorom sk3aMeHa SIBISETCS OJIHO3HAYHOE PEIICHHUE: «OCHOBHOW BHJ Jies-
TEIILHOCTH «OCBOCH / HE OCBOCHY.



@opMBbI KOHTPOJIS ¥ OLICHUBAHUS 3JIEMEHTOB NMPO(ecCHOHATBHOI0 MO-

Ayast

DJIeMeHT MOYJIsl

(I)opMa KOHTPOJIA U OCHUBAHUA

DopMbI IPOMEKYTOYHOM aTTeCTALUU

MJIK 01.01 BogonoaroroBka

DK3aMeH
(5 cemectp)

MK 01.02 KorenbHble
YCTaHOBKH

KontponbHas padota (5 cemectp)
mud.3ager (6 cemecTp)
KypcoBoii mpoekT (6 cemectp)

MJIK 01.03 Cucrtemsi Tor1-
JIMBOCHAOKCHUS

Hud. 3auer (5 cemectp)

MJIK 01.04 TeniorexHude-
CKHE U3MEPEHUS U aBTOMa-
THU3AIHS

mud.3ader
(5 cemectp)

MJIK 01.05 Temmorexauye-
CKoe 000pyI0BaHUE

DKk3ameH (5 cemecTp)

MJIK 01.06 Cuctemsl TeII-
JI0CHAOKEHHUS

Dk3ameH (6 cemecTp)

MJIK 01.07 TemnoBsie ABH-
rareiau

Dk3ameH (6 cemecTp)

VII.01.01 VYyeOnas mnpak-
THKA

mud.3ader
4 cemecTp

IIM.01 Texanueckas
AKCIUTyaTalusl TeTIOTeXHH-
YECKOro oO0OpylOBaHUS U
CHCTEM TCILIO-M TOILIUBO-
CHaOXKEHUS

9K3aMeH 10 MPoheCcCUOHATHFHOMY MOIYJIIO)
6 cemecTp




1.3.

TpeGoBanus K pe3yJbTaTaM OCBOECHHMS NPOTrPaMMbI IPO(ecCHOHATIBLHOT0 MOAY IS

Kon Kox m nHanmenoBanue ocuoB- | Koa m HauMeHoBaHue Kon Kox
u HauMeHoBaHue IIK | HbIX moka3arteJieil OlIEHKH | MPaKTHYECKOIO ONbI- 1 HAUMEHOBAaHUe YMEeHMi 1 HAUMEHOBAHHUe 3HAHUI
u OK pesyabTaTtoB (OIIOP) Ta
I[IK 1.1 Ocymecteuste | OITOP 1. o 1. Y1 31.
MyCK M OCTaHOB Terwio- | [IpaBuibHOE BBINIOJIHCHUE | HMETh NMPAKTUYECKHIl | yMeTh 3HATB:
TEXHUUYECKOro  00opy- | AeicTBUil (omepaluii) mo noj- | ONbIT: BBIITOJIHSATH: YCTPOWCTBO, NPHHIIMII ACHCTBUSA 1 XapaKTe-
JIOBaHHsI U CHCTEM Tell- | TOTOBKE K MYCKY M OCTAHOBKE | O€30MacHOW  JKCIUTya- | 6e30MacHbIi MyCK, OCTAHOB U 00CTy- | PACTHKH:
JO- U TOIUTMBOCHAOXKE- | TEIUIOTEXHUYECKOTO 000PYI0- | TAIllUH: ’KMBaHHE BO BpeMsi pabOThI TEILIO- OCHOBHOTO 1 BCIIOMOTaTe/IbHOrO TCIIOTEX -
HYS BAHUS M CHCTEM TEIIO M TOI- | TEIIOTEXHHYECKOTO TEXHUYECKOT0 000PYI0BAHUS CH- HIYECKOro 000pYI0BAHHS M CHCTEM Tell-
JIMBOCHAOKCHUS, B COOTBET- | OOOPYZOBAHUSL M CH- | CTEM TEIUIO- U TOIUTMBOCHAOKeHus1; | 10~ H TOHHZIBOCH%)KCHH’[’ TCIITOBBIX
CTBHH C MHCTPYKLHUSMH ITyCKa | CTEM TEIUIO- U TOIu- | Y 2. ABUTATCIICH,
1 OCTaHOBKH. BOCHAOXEHUS. CHUCTEM | YMETh: 32.
TouHoe BBINONHEHHE TPeOO- | ABTOMATHKH, yIpaBie- | TCXHHIECKOE OCBUICTEIbCTBOBAHUE | 3HATH:
BAHWIi WHCTPYKUMH 1O SKC- | HHS, CHTHANM3AIMM ¥ | TEIVIOTEXHHYECKOro 000pyioBaHus | Npaphia:
MIyaTaldd TOCHe IyCKa W | 3alllATHl  TEIUIOTEXHH- | CHCTEM TEILIO- U TOILIMBOCHA0 M- TCXHUYCCKOU SKCILTyaTalluu TCIIOTEX -

OCTaHOBKH 000PYZIOBAHHUS.
[TonHoe BBIMONHEHHE TpebO-
BAaHWM PEKMMHOM KapThl IO
HECEHHIO HArpy3ku Ha pabo-
TaloIIeM 000py0BaHHH.
[TpoBepka NPaBUIBHOCTH
COOpPKH CXEM DJIEKTPOIIPUBO-
JI0B, OJOKMPOBOK M 3allUT
TEIUIOTEXHUYECKOTO 000pyI0-
BaHMS U CHUCTEM TEIUIO U TOI-
JINBOCHAOKEHMS, COIJIaCHO
MHCTPYKIMSAM TI0 OSKCIUTyaTa-
U,

YEeCKOro 000pyI0BaHHS
U CUCTEM TEIUIO- U TOII-
JIMBOCHAOKEHUS,
npuboOpoB Ui U3Mepe-
HUS M y4eTa TEIUIOBOU
SHEprMH M 3HEeprope-
CYpPCOB;

HHA

HUYECKOT0 000PY0BaHUS, TETUIOBBIX
YHEPTrOyCTAaHOBOK, 0€30MMACHOCTH CUCTEM
ra3opacrpeiejeH s U ra30noTpeOIeHus,
CHCTEM TEILIO- U TOINIMBOCHAOKECHMS,
BEJICHUS TEXHUYECKON JOKYMEHTAIlUU B
MPOIIECCe IKCIUTyaTalluU TEIJIOTeXHUYe-
CKOT0 00OpYy/IOBaHUSI CHCTEM TEIIO- U
TOINTMBOCHA0KCHUS,




I[IK 1.2 Vnopasnsare pe-
KUMaMU pabOoThI TEIUIO-
TEXHUYECKOTO  000py-
JIOBaHUSI M CHCTEM Tell-
JO- U TOIJIUBOCHAOXe-
HUS

OIIOP 2

[IpaBunpHass mnocienoBaTeNb-
HOCTb BEBITIOJHEHUSA AE€HCTBUU
[0 OCTaHOBKE, BKIIIOYECHHUIO B
paboTy U M3MEHEHHIO Harpys3-
Ky TEIUIOTEXHUYECKOro 000-
PYIOBaHUS U CHCTEM TEIUIO U
TOIUIMBOCHAOXKEHHUSI, B COOT-
BETCTBUU C 33JJaHHBIMU YCJIO-
BUSIMU.

TouHOCTH BBIOOpPA ONMTHUMAJIh-
HOTO peXuma paboTsl 000py-
JIOBaHHUSI B COOTBETCTBUH C
3aIaHHOU Harpy3Kou.
[TpaBuiibHas MOCIEI0BATENb-
HOCTh MPOBEACHUS MEpONpH-
ATHS, COTJIACHO MHCTPYKIUH
0 JKCIUTyaTaluu, JJIs BOCCTa-
HOBJICHHUSI IITaTHBIX IMapameT-
poB o npudopam KUIT.
ToyHOCTh U3MEHEHUS TeMIIe-
paTypsl TEIUIOHOCUTENS B 3a-
BUCUMOCTHU OT 3aJ[aHHbIX Ia-
pameTpoB NOTpeOIeHus.

11O 2.
HMeTh NPAKTHYeCKHH
ONBIT:
Oe3omnacHom
Taluu:
CUCTEM  aBTOMATHUKH,
yOpaBieHUsl, CUTHAJIH-
3allMM W 3aIllUTHI Tel-
JIOTEXHUYECKOro  00o-
PyIOBaHUS U CHCTEM
TEIUIO- U TOIUIMBOCHAO-
KEHHUS;
MpUOOPOB IsI U3MEpE-
HUS U ydeTa TEIUIOBOU
SHEPruud U IHEprope-
CYpCOB;
KOHTpPOJII U YIpaBiie-
HUS:
pexxuMaMu paboTHI TE-
JOTEXHUYECKOro  000-
pyIOBaHUS U CHCTEM
TEIUIO- ¥ TOIUTMBOCHAO-
KEHUS] CUCTEeMaMM aB-
TOMATHYECKOTO  Pery-
JUPOBAHUS  TIpoliecca
MPOU3BOJICTBA, TpPaHC-
nmopTa W pacrnpesene-
HUS TEIUIOBOM  3HEp-
ruu  ,0ecriepeOoHOTO
TEIUIOCHAOKEHUS u
KOHTPOJIS HaJl THAPAB-
JUYECKUM U TETIOBBIM
PEKHMOM  TEIIOBBIX
ceren
1o 3.

HMeTh MPaKTH-

IKCILTya-

y3.

yMeTh:

BBITIOJTHSATH!

aBTOMAaTHYECKOE M PYYHOE pPEryiu-
poBaHHe Ipoliecca MPOU3BOCTBA,
TpaHCIIOPTAa M pacHpe/elCHUsl Ter-
JIOBOW SHEPTUU;

33.

3HATD:

YCTPOMCTBO, MPUHIIMI ACHCTBUS U Xapak-
TEPUCTUKH:

MPUOOPOB M YCTPOMCTB JJIsi U3MEPEHUS
napaMeTpoB TEIUIOHOCHUTEIIEH, pacxoaa U
ydeTa dHEPropecypcoB U TEIUIOBOM dHEp-
THH,;

npaBuja;

YCTpOICTBa U 0€30MacCHON IKCILTyaTaluu
MapOBBIX U BOJOTPEHHBIX KOTJIOB, TPYOO-
MPOBOJIOB Mapa U ropsiueid BOABI, COCY-
JIOB, paOOTAIONTUX 10T TABJICHHUEM;

34.

3HATD:

OCHOBHBIE TIOJIOKEHUsI (eepaTbHBIX 3a-
KOHOB OT 21 mronsg 1997 r. N 116-®3 "O
MPOMBINIJICHHONH 0€30MacHOCTH OMACHBIX
MPOU3BOJCTBEHHBIX O00BEKTOB", oT 23
HOsA0pa 2009 r. N 261-@3 "O6 sHepro-
COEPEeKEHUH U O TIOBBIIIICHUH YHEPIreTH-
yeckoil A((EKTUBHOCTH M O BHECEHUU
W3MEHEHUI B OTAEIbHBIE 3aKOHOJATENb-
Hble akThl Poccuiickoit denepanun';




YeCKHUi ONbIT:
OpraHu3amuu mpoiec-
COB:

BBHITIOJTHEHHST pa0oOT 110

TIOBBIIICHUIO  DHEPTO-
3¢ (HEeKTUBHOCTH TETLIO-
TEXHUYECKOTO  000py-

JIOBAHHSI U CHCTEM TeTl-
JI0- ¥ TOITUBOCHAOXeE-
HUS;

BHEJIpEHUsI JHEprocoe-
peramumx TEXHOJOTHI
B MPOLIECCH  IPOU3-
BOJICTBA, TiepeNavyu U
pacopeneneHus TeIio-
BOU YHEPIUH;

IIK 1.3

OcyiecTBiiaTh  Mepo-
MPUATHS TIO TIPEIyTpe-
JKJICHHMIO, JIOKAJIHM3alliH
YU JIMKBUAAIMUA aBapuid
TEIUIOTEXHUYECKOTO
000pYyIOBaHUS U CUCTEM
TEII0- W TOILUIMBOCHAO-
JKEHUS

OIIOP 3.

TouHast mMOCIENOBATEIHLHOCTD
MIPOBEICHHUS 00X0M0B H
OCMOTPOB TEIJIOTEXHUYECKOTO
000pyIOBaHUS U CHUCTEM TEll-
JO W TOIUIMBOCHAOXKCHUSA C
IIEJIbI0 paHHETO OOHAPYKCHUS

neeKTOB, COTJIacCHO YTBEp-
JKICHHBIX TPpa(UKOB.
Yerkoe BBHIIOJNHEHUE  JCH-

CTBUH MPH OCTAHOBKE aBapHii-
HOT'0 000PY/JIOBaHUS, COTIACHO
WHCTPYKIIMKU TI0 0Oe30macHoi
OKCILTyaTalluu.

[TpaBunbHOE BBITIOJTHEHHE
JEUCTBUM 10 Iepepacipene-
JICHUIO Harpy3Ku MpU aBapuii-
HBIX OTKIKOYCHUAX, COIJIaCHO
UHCTPYKLUMU IO DKCIUTyaTa-
.

110 4.
HMeTh MPaKTH-
YeCKHUil ONbIT:
Oe3omacHOM  JKCILTya-
Taluu:
9KCILTyaTaluu TCIJI0-
TEXHUYECKOTO 000py-
JOBaHUA W CUCTEM TCII-
JI0- ¥ TOIUTMBOCHAOXKe-
HUS;
1O 5.
KOHTPOJISI ¥ ynpaBJie-
HHSI: peKUMaMH pado-
ThI TCIINIOTEXHUYECCKOT'O
000pyIOBaHUS U CH-
CTEM TCIJIO- U TOILIIN-
BOCHAO0KEHUS;
IO 6.
HMETh NPAKTHYEeCKHM
OMNBIT:

Y4

yMeThb

BBITTOJTHSTE!

0e30macHbIi MyCcK, OCTaHOB U 00CITY-
’KMBaHHE BO BpeMs pabOTHI TETlIo-
TEXHUYECKOTO 00OPYIOBAHHUS CH-
CTEM TEIUIO- ¥ TOIUTNBOCHA0KEHUS,;
TEXHUYECKOE OCBHU/IETEIILCTBOBAHNE
TETIIOTEXHUYIECKOTO 000PYAOBAHNUS
CHCTEM TEeIUIO- U TOTUIMBOCHA0XKe-
HUS;

BBIOOp 1O TaHHBIM pacyeTa TerIo-
BBIX CXEM OCHOBHOT'O M BCTIOMOTa-
TEJILHOTO 000PYIOBAHUS

35.

3HATh

YCTPOMCTBO, MPUHIIMI ACHCTBUS U Xapak-
TEePUCTHUKHU:

OCHOBHOTO M BCTIOMOTATEJIBHOT'O TETLIO-
TEXHHUUYECKOTO O00PYIOBAaHUS CHCTEM
TEIUI0- U TOTUIMBOCHA0KEHUS, TEeTIJIOBBIX
JIBUTATEIICH;

MpaBuiIa:

BEJICHUS TEXHUYECKON JOKYMEHTAIINH B
MpOLeCcCe IKCIUTyaTalluy TEIUIOTeXHUYe-
CKOTO 00OpYy/IOBaHUS TEILJIOBBIX CETEH;

36.

3HAThb:

MCTOJHUKU:

TCIIJIOBOI'0 XM a3pOAUHAMHWYCCKOI'0 pacuc-
Ta KOTCJIbHBIX arperaTos,
TUAPABIMYCCKOro U MEXaHNMYCCKOro pac-
YyeTa TEIJIOBBIX CeTel U ra3onpoBOIOB,
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[IpaBUIBHOCTE  TIPOBEICHHUS
WHCTPYMEHTAIILHOW  JIHarHO-
CTUKH OBICTPO W3HAIINUBAIO-
IMXCs W paboTalomux Ha
npeIeNbHBIX TTapamMeTpax dJie-

odopMIICHUS TEXHUYE-
CKOHM JOKyMEHTaluu B
mpolecce  dKCIUTyara-
UM TEIUIOTEXHUYECKO-
ro 00Opy/JIOBaHHS U CH-

TEIUIOBOTO pacyeTa TEeIUIOBBIX CETEH;

37.

3HATH:

Tpe6OBaHI/ISI HOPMATUBHBIX IIPABOBBIX
aktoB (CHull, I'OCT, CII) k Terorex-

MEHTOB 00OpYyIOBaHHs, CO- | CTEM TEIUIO- U TOILIH- HUYECKOMY O0OpYyIOBaHUIO CHCTEMaM
[JIACHO MHCTPYKIMSM IO 9KC- | BOCHAOXEHHUSI. TETJIO- U TOTUTUBOCHA0KEHHS,
IUTyaTalyH. 1o 7.
UMeTh MPaKTH-
YEeCKHUM ONBbIT:
YTEHHSI, COCTABJICHHS M
pacyeTsl IPHUHIUITHAAb-
HBIX TEIUIOBBIX CXEM
TOC, KOTEIBHBIX U CH-
CTeM TEIUIO- U TOIUIHU-
BOCHA0KEHUS
OK1 Beibupars cmoco- | OITOP 4 no1. V1. 31.
OBl perieHus 3a/1a4 Ipo- | AKTUBHOCTb, UHHIMATHB- | HMETh NMPAKTHYECKHIl | yMeTh 3HATH!
(dheccroHaIbHOM Jiesd- | HOCTh CTYAEHTa B IIPOLIECCE | ONBIT: BBIIIOJIHATD: YCTPOHCTBO, TIPUHIMII JEHCTBHS U XapaKTe-
TEIbHOCTH  TPUMEHH- | OCBOEHHS IIPOrpaMMBbl MOAYJIS | Oe30macHOM  JKclya- | 6€30MacHbIi MyCK, OCTAaHOB U 00cy- | PACTHKH:
TENBHO K Ppa3audHbiM | DPPEeKTUBHOCTE W Ka4yeCTBO | TAIlUH: JKMBaHHE BO BpeMst pabOTHI TEILIO- OCHOBHOT'O M BCIIOMOTaTE/IbHOrO TCITOTEX -
KOHTEKCTaM BBITIOJTHEHHON CaMOCTOSTENb- | TEIUIOTEXHUYECKOTO TEXHHYECKOTO 000PYI0BAHHS CH- HIYECKOTO 000PY/I0BAHHS U CHCTEM TeTl-
HOI paboThI 0o0OpylOBaHUsT M CH- | CTEM TEIUIO- ¥ TOIUIMBOCHaOKenus; | 710~ H TOHHFBOCHE‘GXGHH’L TCTLIOBBIX
VYyacte B KOHKypcax IIpo- | CTeM Telio- U TOoIu- | Y 2. ABUTATCIICH,
(deccoHaIbHOIO MacTepCTBa, | BOCHAOKEHHS. CHUCTEM | YMETh: 32.
OJIMMIIAA/IAX U T.II. ABTOMATHKH, yIpasje- | TEXHUYECKOC OCBUIICTEILCTBOBAHUE | 3HATH:
HUs, CUrHAIM3amMu | | TEIVIOTEXHHYECKOTO 000pynOBaHMs | IPaBMIIA:
3aIUATHI TeIUIoOTEXHU- | CUCTEM TEIIO- U TOILIMBOCHAOXeE- TEXHUYECKOM OKCILTyaTaluu TCIJIOTCX -

YECKOro 000pyI0BaHUS
U CUCTEM TCIIJIO- U TOII-
JINBOCHA0KCHHS;

npubOpoB Uil U3MEpe-
HUSI U ydeTa TEeIUIOBOU
SHEPrUH W DJHEprope-

HHUA

HUYECKOTO 000pyI0BaHMS, TETIIIOBBIX
SHEPrOYCTAaHOBOK, 0€30MMaCHOCTH CUCTEM
ra3opacrpe/ie/iCHUs U ra30moTpeOICHHUS,
CHUCTEM TEILIO- ¥ TOIUIMBOCHAOKEHUS;
BCACHUA TCXHI/I‘-ICCKOI;'I I[OKYMCHTa]_[I/II/I B
npoIiecce IKCILTyaTallMK TEIIOTEXHUYEe-
CKOro 000pYIOBAaHMS CHUCTEM TEILIO- U
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CYpCOB;

TOIUTMBOCHA0KEHH,

33.

3HATh:

YCTPOWCTBO, IPUHIUI ACUCTBUSA U XapaK-
TEPUCTUKHU:

npuOOpOB M YCTPOUCTB JUISI M3MEPEHUS
napaMeTpoB TEIUIOHOCHUTENEH, pacxoaa u
ydeTa SHEPropecypcoB U TEIUIOBOM SHEp-
THUH;

npaBuia:

yCTpOWCTBa U 0€30MacHON IKCILTyaTaiuu
MapOBBIX W BOJOTPEHHBIX KOTIIOB, TPy0O-
IIPOBOJIOB Mapa U ropsyell BOAbI, COCY-
JIOB, pabOTAIONIMX TIOJT TaBJIICHUEM;

35.

3HATh

YCTPOMCTBO, IPUHIIMI ACHCTBUS U Xapak-
TEPUCTUKHU:

OCHOBHOTO M BCTIOMOTATEJILHOT'O TEILIO-
TEXHHUUYECKOTO O00PYIOBAHUS CHCTEM
TEIUI0- U TOTUIMBOCHA0KEHUS, TETIJIOBBIX
JBHUTATEIICH;

IpaBuia:

BEJICHUS TEXHUYECKON JOKYMEHTAIUU B
MPOIIeCcCe IKCIUTyaTalluy TeIJIOTeXHUYe-
CKOro 000pYIOBaHMS TEIUIOBBIX CETEH;




OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpE/ICTBA
MOWCKA, aHAJM3 W WH-
TeprpeTanun uHpopma-
mud U UHPOPMAIHOH-
HbIE TEXHOJOTHUHU IS
BBITTOJIHEHUS 33724 TIPO-
dbeccuoHanpHOU  Jies-
TEBHOCTH

OIIOP 5

CkopocTb, TEXHUYHOCTB U pe-
3yJIFTATHBHOCTb MTOMCKA WH-
dbopmaruu, HeOOXOAUMOH TSt
3(PEKTUBHOTO BBIMTOTHEHUS
npodeccuoHaIbHBIX 33/ad,
poeCCHOHAIBHOTO U JINY-
HOCTHOTO Pa3BUTHS
AIEKBaTHOCTH UCIOJIL30Ba-
HUS pa3INIHBIX HCTOYHUKOB,
BKITIOYAst DJIEKTPOHHBIE

Mo 3.
HMeTh NPaKTH-
YeCKHUi ONbIT:
OpraHu3amuu mNpoiec-
COB:
BBHITIOJTHEHHST paboT 110

TIOBBIIICHUIO ~ DHEPTO-
3¢ (HEKTUBHOCTH TETLIO-
TEXHUYECKOTO  000py-

JIOBaHUS U CUCTEM TEIl-

JIO- U TOIJIMBOCHAOXKe-

HUSL;
BHEJIPEHUSI DHEPTO-
cOeperarmmmux TeX-
HOJIOTU B TIpoliec-
Cbhl  IPOU3BOJCTBA,
nepeaadyd U pacripe-
JIeJICHUS  TEIIOBOM
SHEPTUH;

Y.

yMeTh:

TEXHUYECKOE OCBHU/IETEIIbCTBOBAHUE
TEIUIOTEXHUYECKOT0 000pY10BaHUS
CHCTEM TEIUIO- U TOIUIMBOCHA0Xe-
HUS

Y4

yMeTb

BBINOJIHSATH!

0e30macHBIN MyCK, OCTAHOB U 00CITy-
KHUBaHUE BO BpeMs pabOTHI TEIIIO-
TEXHUYECKOTO O0OPYI0BaHUS CH-
CTEM TeIJIO- ¥ TOTJIMBOCHAOKEHHUS;
TEXHUYIECKOE OCBHUIETEIILCTBOBAHNE
TETMIOTEXHUYECKOT'0 000PYI0BaHUS
CHCTEM TEeIUIO- U TOTUTMBOCHA0XKe-
HUS;

BBIOOD I10 TaHHBIM pacyera Terio-
BBIX CXE€M OCHOBHOT'O U BCIIOMOTa-
TEJIBHOr0 000pYy10BaHUS

34.

3HATh:

OCHOBHBIE MOJIOKEHUSI Pe/iepalibHbIX 3a-
KOHOB OT 21 utonst 1997 r. N 116-®3 "O
MIPOMBINIIIEHHON 0€30MacCHOCTH OMAaCHBIX
IPOM3BOJICTBEHHBIX 00BEKTOB", OT 23
HOs10pst 2009 1. N 261-D3 "OO6 3HEpro-
cOepeKCHHUH U O MOBBIIICHUU YHEPTEeTU-
yeckor A(h(PEKTUBHOCTH U O BHECEHUH
W3MEHEHUH B OTJENIbHBIE 3aKOHOIATEIb-
Hble aKkThl Pocculickoit @enepanuu’;
37.

3HATh:

TpeOOBaHUS HOPMATHBHBIX MPABOBBIX
aktoB (CHull, I'OCT, CII) x Teriorex-
HUYECKOMY 000pYIOBAaHUIO CHCTEMaM
TEIUI0- U TOTUIMBOCHAOKEHUS
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OK 03. IlnanupoBate u

peann30BbIBAThH co0-
CTBEHHOE  MPOdecCcHo-
HAJIBHOE W JIMYHOCTHOE
pa3sBUTHE  MPEANPUHU-
MaTEIbCKYI0  JCSTENb-
HOCTb B  TIpodeccuo-
HaJgbHOM  cdepe, HcC-

II0JIb30BAaTh 3HAHUA IO
MpaBoBOM © (pUHAHCO-
BOU TPaMOTHOCTH B pa3-
JIUYHBIX KU3HEHHBIX
CUTYaLUAX

OIIOP 6

AJIEKBaTHOCTh IOCTaBJICHHBIX
3a1a4 Mpo(EeCCHOHATBFHOTO |
JUYHOCTHOTO DPa3BUTHA COO-
CTBEHHBIM BO3MOKHOCTSIM U
CIIOCOOHOCTSIM.

VMenne MOCTaHOBKHM IICIH,
BBIOOpAa U TIPUMEHEHUS METO-
JIOB M CIIOCOOOB peIIieHus
npo(heCcCHOHATBHBIX 3a7a4;
CBOEBPEMEHHOCTh caauu
IIPAaKTUYECKUX 3aJaHUM, OT4e-
TOB 110 IPAKTHKE;
PanuonansHoCcTh  pacmpene-
JICHUs] BPEMEHU NpU BBINOJ-
HEHMHU TPAKTHUYECKUX pabdoT c
COOJTIOICHUEM HOPM M TIpaBUJI
BHYTPEHHETO PaCIoOpsIKa.

IO 6.
HMeTh NPAKTHYeCKHH
ONbIT:
opOpMIICHUS TEXHUYE-
CKOM JTOKYMEHTallMu B
mpoliecce  JKCIUTyarta-
[IUA TEIIOTEXHUYESCKO-
ro o0OpyJIOBaHUS U CH-
CTeM TeIUIO- W TOILUIH-
BOCHA0XCHUS.
1o 7.
HMeTh MPaKTH-
YyeCcKUil ONbIT:
YTCHHS, COCTABJICHUSA U
pacyeThl MPUHITUITHATb-
HBIX TCIUIOBBIX CXEM
TOC, KOTEeNbHBIX U CH-
CTEM TCILIO- M TOILIH-
BOCHAOXKCHUS

y3.

yMeThb:

BBITIOJTHSATH!

aBTOMAaTHYECKOE M PYYHOE pPEryiu-
poBaHHe Ipoliecca MPOU3BOCTBA,
TPAHCIIOPTa W PACHpPENEICHHS Tell-
JIOBOW SHEPTUU;

Y4

yMeTb

BBITIOJIHATD:

0e30macHBIN MyCK, OCTAaHOB U 00CITy-
KHBaHUE BO BpeMs pabOTHI TEIIO-
TEXHUYECKOTO 000pYI0OBaHUS CU-
CTEM TCIJIO- U TOHJII/IBOCH8.6)KCHI/ISI;
TEXHUYECKOE OCBUIETEILCTBOBAHUE
TETIOTEXHUYECKOT'0 000PYI0BaHUS
CUCTEM TeIUIO- ¥ TOIUIMBOCHA0XKe-
HUS;

BBIOOD I10 TaHHBIM pacyera Terio-
BbIX CXEM OCHOBHOI'O U BCIIOMOTI'a-
TEJILHOTO 000PYI0BAHUS

32.

3HATh:

MpaBuiIa;

TEXHUYECKOH IKCIUTyaTallMH TEIUIOTEX-
HUYECKOr0o 000py0BaHUS, TETUIOBBIX
YHEProyCTAHOBOK, O€30MACHOCTH CUCTEM
ra3zopacrpeiejeHus U ra3onoTpeOieHus,
CUCTEM TeIUIO- ¥ TOTUIMBOCHAOKEHUS;
BEJICHUS TEXHUYECKON JOKYMEHTAINH B
MPOIECCE IKCIUTyaTalluH TETUIOTEXHUYE-
CKOro 00Opy/IOBaHUSI CHCTEM TEIIO- U
TOIJINBOCHAOKECHUS,

34.

3HATh:

OCHOBHBIE MOJIOKEHHSI e/iepalibHbIX 3a-
KOHOB OT 21 utonst 1997 r. N 116-®3 "O
MIPOMBINIIIEHHON 0€30MacCHOCTH OMACHBIX
IPOM3BOJICTBEHHBIX 00BEKTOB", OT 23
HOs10pst 2009 1. N 261-D3 "OO6 3nHEpro-
cOepeKCHHUH U O MOBBIIICHUU YHEPTeTU-
yecKor 3(h(PEKTUBHOCTH U O BHECEHUU
W3MEHEHUH B OTJENbHBIE 3aKOHOATEIb-
Hble aKkThl Poccuiickoit @enepanuu’;
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OK 04.9¢dhexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
U KOMaHJie

OIIOP 7

SIcHOCTP M apryMeHTHpPOBaH-
HOCTb M3JIO)KEHHUS COOCTBEH-
HOT'O MHEHUS

[IpaBunpHOCTH BBIOOpa CTpa-
TETWW TIOBEJCHUS NpPU Opra-
HU3alUU pabOThl B KOMaH[Ie
Pe3ynbTaTUBHOCTH ~ B3aUMO-
JEICTBUS € KOJUIEraMH, pyKo-
BOJICTBOM, IOTPEOUTEIAMU

11O 2.
HMeTh NPAKTHYeCKHH
ONBIT:
Oe3omacHoOM
Taluu:
CUCTEM  aBTOMATHUKH,
yOpaBieHUsl, CUTHAJIH-
3allMM W 3aIllUTHI Tel-
JIOTEXHUYECKOro  00o-
PyIOBaHUS U CHCTEM
TEIUIO- U TOIUIMBOCHAO-
KEHHUS;
MpUOOPOB IsI U3MEpE-
HUS U ydeTa TEIUIOBOU
SHEPruud U IHEprope-
CYpCOB;
KOHTpPOJII U YIpaBiie-
HUS:
pexxuMaMu paboTHI TE-
JOTEXHUYECKOro  000-
pyIOBaHUS U CHCTEM
TEIUIO- ¥ TOIUTMBOCHAO-
KEHUS] CUCTEeMaMM aB-
TOMATHYECKOTO  Pery-
JUPOBAHUS  Iporiecca
MPOU3BOJICTBA, TpPaHC-
nmopTa W pacrnpesene-
HUS TEIUIOBOM  3HEp-
ruu  ,0ecriepeOoHOTO
TEIUIOCHAOKEHUS u
KOHTPOJIS HaJl THAPAB-
JUYECKUM U TETIOBBIM
PEKHMOM  TEIIOBBIX
ceren
1o 3.

HMeTh MPaKTH-

IKCILTya-

Y1

yMeThb

BBITIOJTHSATH!

0e30MacHbIil MyCcK, OCTAaHOB U 00CITY-
KUBaHUE BO BpeMs pabOThI TEILIO-
TEXHUYECKOTO 000PYI0BaHUS CH-
CTEM TeIUIO- ¥ TOIUIMBOCHAOKEHUS;

35.

3HATh

YCTPOMCTBO, MPUHIIMI ACHCTBUS U Xapak-
TEePUCTHUKH:

OCHOBHOTO M BCTIOMOTATEJIBHOTO TETLIO-
TEXHHYECKOTO O00PYIOBAaHUSI CHCTEM
TEIUI0- U TOTUIMBOCHAO0KEHUS, TEeTIJIOBBIX
JIBUTATEJICH;

paBuia:

BEJICHUS TEXHUYECKON JOKYMEHTAIINH B
MpoLecce IKCIUTyaTalluy TEIUIOTeXHUYe-
CKOTO 00OpYy/IOBaHUSI TEILJIOBBIX CETEH;
36.

3HATh:

METOJIUKHU:

TEIJIOBOTO U a3pOAMHAMUYECKOTO pacue-
Ta KOTEJIbHBIX arperaTros;
TUIPABIMYECKOrO U MEXaHUYECKOTO pac-
YyeTa TEIJIOBBIX CETell U ra30npoBOJIOB;
TEIJIOBOTO pacyueTa TEIUIOBbIX CETeH;
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YeCKHUi ONbIT:
OpraHu3amuu mpoiec-
COB:

BBHITIOJTHEHHST pa0oOT 110

TIOBBIIICHUIO  DHEPTO-
3¢ (HEeKTUBHOCTH TETLIO-
TEXHUYECKOTO  000py-

JIOBAHHSI U CHCTEM TeTl-
JI0- ¥ TOITUBOCHAOXeE-
HUS;

BHEJIPpEHUS dHEprocoOe-
perarmumx TEXHOJIOTUI
B IIPOLIECCHI MTPOU3-
BOJICTBA, TIEpEIa4H U
pacnpeeneHus Tero-
BOU YHEPIUH;

OKO05 Ocy1iecTBIsTh
YCTHYIO W THCHMEHHYIO
KOMMYHHUKAITUIO Ha TO-
CYlapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanun
C Y4eTOM OCOOEHHOCTEH
COLIMAJILHOTO n
KyJIbTYPHOT'O KOHTEKCTA

OIIOP 8 Hcnonw3oBanne Mme-
XaHU3MOB coO37aHus u oOpa-
OOTKH TEKCTa, a TaKKe BeJe-
HUE JICNIOBBIX Oeceqa ,ydacTue
B COBEIIAHMAX, JEI0Bas Telle-
(dhoHHAST KOMMYHUKAITUS

IO 6.
HMeTh NPAKTHYeCKHH
ONbIT:
OopOpMIICHUS TEXHUYE-
CKOM JOKYMEHTallMu B
mpoliecce  JKCIUTyara-
A TEIIOTEXHUYESCKO-
ro o0OpyJIOBaHUS U CH-
CTEM TeIUIO- U TOILUIH-
BOCHA0XCHUS.
1o 7.
HMeTh MPaKTH-
YyeCcKUil ONbIT:
YTECHUS, COCTABIICHUS U
pacyeThl MPUHITUTHATb-
HBIX TCIIOBBIX CXEM
TOC, KOTENbHBIX U CH-
CTEM TCIUIO- M TOILIH-
BOCHAOKCHUS

V5 BBINOJHATH
TEIJIOBOM U a3pOJIMHAMMUYECKUH pac-
YeT KOTEIbHBIX arperaTos

36.

3HATh:

METOIMKHU:

TEIUIOBOTO M a3POIUHAMHYECKOT0 pacue-
Ta KOTEJIbHBIX arperaTos;
TUIPABINYECKOTO U MEXaHUYIECKOTO pac-
YyeTa TEIIOBBIX CEeTeH M ra30mpOBOJIOB;
TEIUIOBOTO pacyeTa TeIIOBBIX CeTell;
37.

3HATh:

TpeOOBaHUS HOPMATHBHBIX MPABOBBIX
akroB (CHull, 'OCT, CII) k Temnorex-
HUYECKOMY 000pYIOBAaHUIO CHCTEMaM
TEILIO- U TOIIMBOCHAOKEHUS
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OK 07. CopgericTBoBaTh

COXPAaHEHHIO  OKpY’Ka-
IOIIEH Cpeabl, pecypco-
cOepekeHHI0,  TIpUMe-

HATH 3HaHUs 00 u3Me-
HEHUSX KIUMaTa, TPHH-
IATIBI OEpEKITUBOTO
MPOU3BOACTBA, JPdeK-
THUBHO JIEUCTBOBAaTh B
YpE3BbIYANHBIX  CHUTya-
USX

OIIOP 9

OO0OCHOBaHHOCTb ~ TPUHATHUSA
pemieHnss B CTaHIAAPTHBIX |
HECTaHMIAPTHBIX  Tpodeccro-
HaJIbHBIX 3a/1a4ax

11O 2.

HMeTh NPAKTHYeCKHH
ONBIT:
Oe3omacHoOM
Taluu:
CUCTEM  aBTOMATHUKH,
yOpaBieHUsl, CUTHAJIH-
3allMM W 3aIllUTHI Tel-
JIOTEXHUYECKOro  00o-
PyIOBaHUS U CHCTEM
TEIUIO- U TOIUIMBOCHAO-
KEHHUS;

MpUOOPOB IsI U3MEpE-
HUS U ydeTa TEIUIOBOU
SHEPruud U IHEprope-
CYpCOB;

KOHTpPOJII U YIpaBiie-
HUS:

pexxuMaMu paboTHI TE-
JOTEXHUYECKOro  000-
pyIOBaHUS U CHCTEM
TEIUIO- ¥ TOIUTMBOCHAO-
KEHUS] CUCTEeMaMM aB-
TOMATHYECKOTO  Pery-
JUPOBAHUS  Iporiecca
MPOU3BOJICTBA, TpPaHC-
nmopTa W pacrnpesene-
HUS TEIUIOBOM  3HEp-
ruu  ,0ecriepeOoHOTO
TEIUIOCHAOKEHUS u
KOHTPOJIS HaJl THAPAB-
JUYECKUM U TETIOBBIM
PEKHMOM  TEIIOBBIX
ceren

IKCILTya-

y3.

yMeTh:

BBITIOJTHSATH!

aBTOMAaTHYECKOE M PYYHOE pPEryiu-
poBaHHe Ipoliecca MPOU3BOCTBA,
TpaHCIIOPTAa M pacHpe/elCHUsl Ter-
JIOBOW SHEPTUU;

33.

3HATh:

YCTPOMCTBO, MPUHIIMI ACHCTBUS U Xapak-
TEPUCTUKH:

npuOOpOB U YCTPOMCTB JUIsI M3MEPEHUS
[IapaMeTpoB TEIUIOHOCHUTENEH, pacxona u
ydeTa SHEpPropecypcoB U TEIJIOBON dHEp-
T'uu,

paBuia:

YCTPOHCTBA U OE30MACHOM HKCIUTyaTaIlluH
MapOBbIX U BOJOTPEHHBIX KOTJIOB, TPyOO-
IIPOBOJIOB Iapa U IOpsYed BOABI, COCY-
JI0B, pabOTaIONINX MOJT AaBJIEHUEM;
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OK 09 TIlons3oBarbes
npoeCCUOHATBLHON J10-
KyMEHTallMell Ha Tocy-
JapCTBECHHOM W HHO-
CTPaHHOM SI3bIKaX;

OIIOP 10

Pe3ynbTaTtMBHOCTH MOUCKA
nH(}OpMAITUU C TTOMOIIBIO HH-
(dopMannOHHO-KOMMYHHUKa-
IIUOHHBIX TEXHOJIOTHH B MPO-
deccruoHanbHOU ACSITENBLHO-
CTH.

o 1.
HMeTh NPAKTHYeCKHH
ONBIT:
Oe3omnacHom
Taluu:
TEIUIOTEXHUYECKOTO
000Opy/lIOBaHUSI U CH-
CTEeM TeIUIO- W TOIUIH-
BOCHAOXKEHUS. CHCTEM
ABTOMATHKH, YIIpaBJIe-
HUSl, CHUTHAIM3ALMH U
3alIUTBl  TETJIOTEXHHU-
YECKOro 000pyI0BaHUS
U CHUCTEM TEIUIO- U TOTI-
JINBOCHA0KCHHS;
npubOpoB Uil U3MEpe-
HUSI U ydeTa TEeIUIOBOU
SHEPrUH W JHEPrope-
CypCOB;
o 3.

UMeTh NMPaKTH-

YeCKHMH ONbIT:
OpraHu3anyMu Iporuec-
COB:
BBITIOJIHEHHST PabOT 1O

IKCILTya-

HOBBIILICHUIO ~ DHEPro-
3¢ (eKTUBHOCTH TerIo-
TEXHUUYECKOTO  000py-

JOBaHUSA U CUCTEM TCII-
JO- ¥ TOIUTMBOCHAOXe-
HUS,

BHE/IpeHUs YHEeprocoe-
perarnmx TEXHOJIOTUH
B TIPOLIECCHI IPOU3-
BOJICTBA, MEPEAaYn U
pacnpeieeHust TeIIo-

Y1

yMeThb

BBITIOJTHSATH!

0e30MacHbIil MyCcK, OCTAaHOB U 00CITY-
KUBaHUE BO BpeMs pabOThI TEILIO-
TEXHUYECKOTO 000PYI0BaHUS CH-
CTEM TeIUIO- ¥ TOIUIMBOCHAOKEHUS;
Y.

yYMeTh:

TEXHUYECKOE OCBHUICTEIILCTBOBAHNE
TETIOTEXHUYECKOT'0 000PYI0BaHUS
CHCTEM TEeIUIO- U TOTUTMBOCHA0XKe-
HUS

34.

3HATh:

OCHOBHbBIE TOJIOKEHHUS (eiepanbHbIX 3a-
KOHOB 0T 21 utons 1997 r. N 116-®3 "O
MPOMBINIJIEHHONH 0€30MacHOCTH OMAacCHBIX
IPOM3BOJICTBEHHBIX 00BEKTOB", OT 23
HOs10pst 2009 1. N 261-®3 "OG6 »HEpro-
cOepeXCHUH U O TIOBBINICHUU YHEPIeTU-
yeckor A(P()EKTUBHOCTH UM O BHECCHHH
W3MEHEHUN B OT/EJIbHbIE 3aKOHOJATENb-
Hble aKkThl Pocculickoit @enepanuu’;

35.

3HaTh

YCTPOWCTBO, IPUHIUI ACUCTBUSA U XapaK-
TEPUCTUKHU:

OCHOBHOT'O M BCIIOMOTATEIbHOTO TEIIO-
TEXHUYECKOT0 000pYyI0OBaHUSI CHCTEM
TEIUIO- W TOTUIMBOCHAOKEHUS, TETIJIOBBIX
JIBUTATENEH;

MpaBwiIa;

BEJICHUS TEXHUYECKON JOKYMEHTAINH B
Mpoliecce IKCIUTyaTalluy TeIJI0TeXHUYe-
CKOro 00Opy/1I0BaHUSl TEILJIOBBIX CETEH;
37.

3HATh:

TpeOOBaHUS HOPMATHBHBIX MPABOBBIX
aktoB (CHull, I'OCT, CII) x Terorex-
HUYECKOMY 000pYIOBAaHUIO CHCTEMaM
TEIJIO- ¥ TOTUTMBOCHAOKEHUS
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BOW SHEPIuu;

1.4.

Pacnpenenemle OCHOBHBIX IOKAa3aTeJ/ieil OLeHKH PeE3yJabTaToB 110 BUJIaM aTTeCTalluH

Koxa n Haumeno-
BaHHeE KOMIIe-
TEHIIHN

OcCHOBHBIE TOKA-
3aTeJIN OIIEHKH pe-
3yJIbTATOB

®opmMa NPOMeKYTOUHON aTTecTaAlNu

M/IK MJIK 01.02 MJIK 01.03 MJIK 01.04 Ten- MJIK MJIK 01.06 MJIK v
01.01.Bo- | KoreanHble CucreMbl JOTEXHHYECKHE 01.05Ten- Cucrembl 01.01.07
OO~ YCTAHOBKH TOILTUBO- H3MepeHus U JIOTeXHH- TEIJIOCHA0- TenoBbIe
rOTOBKA CHA0KEeHHUA ABTOMATH3AIUS YyecKoe JKEeHHUA JBHIaTeIH
odopyno-
BaHHe
A3/9 J3/9 A3/9 A3/9 J3/9 J3/9 a3/9 a3




IIK 1.1 Ocymie-
CTBIISITH TYCK U
OCTaHOB TeIl-
JIOTEXHUYIECKO-
ro 0bopynoBa-
HUSI U CUCTEM
TEIUIO- U TOTI-
JTUBOCHAOKCHHS

OIIOP 1.
[IpaBunbHOE  BBHI-
MOJIHEHUE nen-
cTBHH  (omeparuii)
MO TIOATOTOBKE K
MYCKy U OCTAaHOBKE
TETIOTEX HUIECKO-
ro obopynoBaHUSA U
CHCTEM TeIIo |
TOITUBOCHA0XKe-
HUS, B COOTBET-
CTBUM C HHCTPYK-
oUusAMHAU ITyCKa u
OCTaHOBKH.
TouHoe BHIMOJHE-
HHUe  TpeOoBaHUI
MHCTPYKIIUU o
IKCIUTyaTalUH  I10-
clie TMycka M OcCTa-
HOBKH 00OpyZOBa-
HUSL.

IlonHoe BbIIONHE-
HHe  TpeOoBaHUit
PEXUMHOM  KapThl
MO HECEHWI0 Ha-
rpy3kd Ha paboTa-
omeM  00opymo-
BaHUM.

IIpoBepka mpaBuIb-
HOCTH COOpKH CXEM
JNEKTPONPUBOJIOB,
OIIOKMPOBOK W 3a-
AT  TEIJIOTeXHHU-
4ecKkoro 0bopymao-
BaHUs u CHUCTEM
TCIJIO U TOILJIMBO-
cHa0KeHHs, co-
TJIacCHO  WHCTPYK-
UM 10  JKCIDTY-
aTaIH.

IIK 1.2 VYmpas-

OIIOP 2
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JSITh PEKUMAMHU
paboTel  TeruIo-
TEXHUYECKOTO
obopynoBaHus
U CHUCTEM TCII-
JIO- ¥ TOILIUBO-
cHaOKeHus

IlpaBunbHas  mo-
CJIEI0BATENILHOCTh
BBIIIOJIHEHUS  JIEH-
CTBUM IO OCTaHOB-
K€, BKJIIOYCHHIO B
paboTy W HU3MEHe-
HHUIO HarpysKy Tell-
JIOTEXHUYECKOTO
o0OpynoBaHUs U
CHCTEM TemIo |
TOTLTUBOCHAOXKE-
HUS, B COOTBET-
CTBHU C 33/laHHBIMHU
YCIIOBHUSIMH.
Tounocts BBIOOpa
ONTHMAJIBHOTO  pe-
*uma paboTtsl 000-
pyAoBaHUS B  CO-
OTBETCTBHH C  3a-
JITaHHOI Harpy3KoH.
IIpaBunpHass  mo-
CJIE/I0BATENLHOCTh
MPOBEICHUSI Mepo-
TPUSATHS, COTJIACHO

HHCTPYKIAU 1(0)
SKCIUTyaTaluy, s
BOCCTAHOBJIEHUS

IITAaTHBIX napaMeT-
poB 1o mnpubopam
KUII.

TouHocTh wu3MeEHe-
HUSL TeMIepaTypbl
TEIUIOHOCUTENSI B
3aBUCUMOCTH oT
3a/IJaHHBIX TTapaMeT-
pPOB OTPEOICHUS.

3

Kypco-
BOH
MPOoeKT

K 1.3
OcymiecTBIATh
MEPOTIPUATHS
mo  mpemynpe-
KIACHUIO,  JIO-
Kalln3aluu u
JIUKBUIAITAN
aBapuii  TeIuIo-

OIIOP 3.

Tounas  mocneno-
BaTEJIbHOCTh  IIPO-
BEIECHHUS 00XO0m0B
W OCMOTPOB TeIl-
JIOTEXHUYECKOTO
0o0OpymoBaHUS U
CHCTEM TEINIO M

3

Kypco-
BOI1
MPOEKT
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TEXHUYIECKOTO
obopynoBaHUs
U CHUCTEM Tel-
J0- U TOIUIUBO-
cHaOXeHus

TOTITMBOCHAOKCHHUS
C MEeNbl0 pPaHHEro
oOHapyXeHHs  Jie-
(bexToB, coryiacHo
YTBEPKIAECHHBIX
rpaduKoB.

UYerkoe  BBINOJIHE-
HUE JIeHCTBUHN MpH
OCTAaHOBKE aBapHuii-
HOro  obopynoBa-

HUS, COIJIaCHO
HHCTPYKIIAU 110
0€e30IIacHOM  DKC-
TUTyaTaluy.

IlpaBunbHOE  BBI-
MTOJIHEHHE Jei-

CTBUH IO Iepepac-
Ipe/IeIeHUI0  Ha-
Tpy3Kd IIpU aBa-
PUMHBIX OTKIIIOYE-

HUSIX, COTJIaCHO
MHCTPYKINHT o
IKCIUTyaTaLlUH.

IIpaBUIILHOCTH TIPO-
BEJICHHUS  MHCTPY-
MEHTQJIBHON  [ua-
THOCTUKH  OBICTPO
HN3HAIIUBAKOIINUXCA
u paboraromux Ha
IpeAeNbHbIX Iapa-
METpax 3JICMCHTOB
00opymoBaHus,
COTJIACHO HHCTPYK-
UM TI0  JKCIDTY-
aTaIH.

OK1 Bribupats
crocoOBl  petie-
HUA 3a7a4 IIpo-
(eccnoHaIBHON
JeATeIbHOCTH
MIPUMCHHUTEIBHO
K Ppa3IMIHbBIM
KOHTEKCTaM

OIIOP 4
AKTHUBHOCTb, WHH-
[UATHBHOCTh  CTY-
JIeHTa B TMpolecce
OCBOCHHMSI IIPOTPaM-
MBI MOJTYJIS
OddexktuBHOCTE U
KauyecTBO  BBIMOJ-
HEHHOM  caMocCTo-

3

Kypco-
BOIi
NMPOEKT
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ATENBHON PabOThHI
YyacTtue B KOHKYp-
cax npodeccro-
HaIIbHOTO  MacTep-
CTBa, OJIMMITHAAX
n T.II.

OK 02. Ucnons-
30BaTh  COBpE-

OIIOP 5
CKOpOoCTb, TEXHUY-

MEHHBIE  CpeJl- | HOCTh U pe3yJibTa- 3
CTBa  TIOHCKA, | THBHOCTB ITOUCKA
aHanu3 W WH- | uHoOpMaIHy,
TepIpeTanuu HEo0XO0AMMOi A1s Ky?co-
nHbOpMaUK © | IPPEKTHBHOTO BHI- BoH
WHPOPMALIMOH- | TIOJHEHUS mpodec- TpoexT
HBIE TEXHOJO- | CHOHAIBHBIX 33/1ad,
THH Ul BBIIOJ- | podeccHoHanb-
HEHUSA 3a1a4 | HOTO U JMYHOCTHO-
npodeccuo- T'O pa3BUTHUS
HaJbHOW  Jiesi- | AJIEKBATHOCTh HC-
TENBHOCTH MOJIB30BAHUST  pa3-
JMYHBIX ~ HUCTOYHH-
KOB, BKJIFOYas dJICK-
TPOHHBIE
OIIOP 6
OK 03. Ilnauu- | AJEKBAaTHOCTD
poBaTb M pea- | TOCTABJICHHBIX 3
JIN30BbIBAThH 3agaq HpO(l)eC-
COOCTBEHHOE K ~
CHOHAJIBHOTO H ypco
npogeccuo- BOii
HanbHOEe u ynu- | TAYHOCTHOTO npoeKT

HOCTHOE  pas-
BUTHE MPEATIPH-
HHMATeJIbCKYIO
JeATeTBHOCTD B
mpogeccuo-
HaJIBHOW cdepe,
UCIIOJIb30BaTh
3HaHUA 10 IIpa-
BOBOI1 U (puHaH-
COBOM TpaMoT-
HOCTH B pasiiiy-
HBIX  JKHU3HEH-
HBIX CUTYalHsIX

pa3BuTHs  COO-
CTBEHHBIM BO3-
MOKHOCTSIM U
CIIOCOOHOCTSIM.
YMenue mnocra-
HOBKH LIEJIH,
BbIOOpa M TpH-
MEHEHUS METO-
JIOB M CII0CO0OB
pelIeHus  Tpo-
(hecCHOHAIBHBIX
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3a/1a4;
CBoeBpemeH-
HOCTbH crayn
MPAKTUICCKUX
3aJlaHnM, OTdUe-
TOB IIO HpaKTI/I-
KE€;
PaumonanbHOCTH
pacrpeneneHus
BPEMEHH MpPU BBHI-
MOJHEHUU TIPAKTHU-
YecKHMX pabor ¢
coOroieHneM
HOPM W  TpaBHI
BHYTPEHHEro pac-
MopsIKa.

OK 04.9¢dek-
THBHO B3aHMO-
IEUCTBOBATh U
paboTtats B KOI-
JIEKTUBE U KO-
MaH/Ie

OIIOP 7
SlcHocTh W apry-
MEHTHPOBAaHHOCTh

H3I0KEHUS co0-
CTBEHHOT'O MHEHUS
IIpaBunbHOCTHh BBI-
6opa CTpaTeruu
IIOBCACHUSA HpI/I
OpraHusaiu  pa-
0OTBI B KOMaH/IE
PesynbraTHBHOCTB
B3aUMOJCIHCTBUS C
KOJJICTAaMH,  PYKO-
BOJICTBOM, TIOTpe-
ouresMu

3

Kypco-
BOii
NMPOEKT

OKO05  Ocyme-
CTBJIATH YCTHYIO
U THCEMEHHYIO
KOMMYHHKAIHIO
Ha rocynaap-
CTBEHHOM SI3LIKE

OIIOP 8 Hcnons-
30BaHUE MEXAHM3-
MOB CO3JaHUA H
00paboTKH TeKcTa,
a TaKXe BeJICHHE
JIEJIOBBIX Oe-

Kypco-
BOil
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Poccwuiickoii cell ,yyacTue B CO- MPOEKT

Oenmepanuil ¢ | BEMIAHWX, JEIOBAas

yderoM ocoOeH- | TemeoHHAsT  KOM-

HOCTEH  COIM- | MyHUKAIUS

aJNbHOTO u

KYJIETYPHOT'O

KOHTEKCTa

OK 07. Cogpeit- | OIIOP 9

cTBOBaTh coxpa- | ODOCHOBaHHOCTh

HEHUIO  OKpY- | IPUHSATHUS pEIICHUS 3

JKarollel cpenbl, | B CTaHAApPTHBIX U

pecypcocbepe- HECTaHIaPTHBIX

JKEHHUI0,  TIpU- | IPOoeCcCHOHab- KyPco-

MEHATHh 3HAHWS | HBIX 33Jadax BoH

00 W3MEHEHUIX TpoexT

KJIUMaTta, TpPUH-

oUObel  Oepex-

JIMBOTO  MPOU3-

BOJICTBA, a-

(EeKTUBHO JCH-

CTBOBAThb B

Ype3BBIYAHBIX

CUTYAIHSIX

OK 09 TIloms- | OITOP 10

30BaThCid Mpo- | Pe3ynpraruBHOCTH

(eccroHanbHOM | oucka uH(pOpMa- 3

JIOKYMEHTalMue! | MMM C TOMOIIBIO

Ha rocyaap- | HHpOPMAIMOHHO-

CTBEHHOM U | KOMMYHHKAIIAOH- Ky?co-

WHOCTPaHHOM HBIX TEXHOJIOTHH B Bon

SI3BIKAX; npo¢eCcCHOHATBHOM TpoeKT

JIESTeTHHOCTH.

3
Kypco-
BOI1
MPOEKT
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2. OHEHKA OCBOEHHUA TEOPETHYECKOI'O KYPCA ITPO®ECCHO-
HAJIBHOI'O MO YJIAA

OCHOBHO¥ 1IENBIO OIICHKU TEOPETUUYECKOTO Kypca MpodheCcCHOHATBLHOTO MO-
JUyJIsl SIBJISIETCS OLICHKA YMEHUM U 3HAHUM.
OneHka TeOpeTHYECKOro Kypca npo(ecCHOHaIBbHOTO MOAYJISl OCYLIECTBIISET-
Cs1 C UCIIOJIBb30BaHUEM CIIEYIOIINX OLEHOYHBIX CPEACTB: YCTHBINA OIIPOC, ,TECTH-
pOBaHUE, MPAKTHUUYECKHUE 3aJjaHusl, J1a00paTopHbIe padOThI, KypCOBOM MPOEKT
2.13ananus nis oueHku ocsoenust M/IK 01.01 Bogonoaroroska

IlepeyeHb NpaKTUHYECKUX 3AHATHI M JIA0OPATOPHBIX PadoT:

1. IIpakTnyeckoe 3anaTue Nel (cemmnap). [Ipoananu3znpoBarh HIEIOYHO3E-
MEJIbHBIC OTJIOKEHUS B KOTJIaX, TEIJI000OMEHHUKAX.

enp: 3akpenuTh NPOWICHHBIM MATEPHAN;, YCIIECIIHOE HCIIOJIb30BaHUE

OPUOOPETEHHBIX YMEHHUI B peabHOM >KM3HU; O3HAKOMHTHCS MEXAHH3MOM
OTJIOXKEHHUSI IIEJIOYHO3EMENIbHBIE OTJ0XKEHUS B KOTIaxX. CTyIEHT NOIKEH
yMETh: MpeAoTBpaniaTh 00pa30BaHUE OTIOKEHHUS IIEI0YHO3EMENbHbIE OT-
JIO’KEHUS B KOTJIaX, 3HATh MEXAHU3M OTJIOKEHHS IEJIOYHO3EMEIbHBIX OTJIO-
YKEHUH B KOTJIax.

Ipuuunvl obpazosanus omaodiceHull 8 meni00OMEeHHbIX ANNapamax.
Paznuunele mpuMecH, copeprKalyecss B HarpeBaeMoW M MCIApsAeMOU BOJE,

MOTYT BBIJICISATHCS B TBEPYIO (Da3y HA BHYTPEHHUX MOBEPXHOCTSX Mapore-
HEpaTOpOB, UCHAPUTENIECH, maponpeoOpa3zoBaTeieil 1 KOHIEHCATOPOB Mapo-
BBIX TYpOUH B BHJIC€ HAKUIIH, @ BHYTPH BOJISHOM MAacChl B BUJIE B3BEIICHHOTO
nuiama. Henb3s, 0JHAKO, MPOBECTH YETKYIO T'PAHUILY MEXIYy HAKUIBIO U
[JIaMOM, TaK Kak BEIECTBAa, OTJArarollfecss Ha MOBEPXHOCTH HarpeBa B
dbopMe HaKUMKU, MOTYT C TEUCHHEM BPEMEHHU IPEBpaIIaThCs B MIJIaM M HAO-
OOpOT, IIJIaM MPU HEKOTOPBIX YCIOBUSX MOXET MPUKUNATh K MOBEPXHOCTH
HarpeBa, oOpa3ys Hakumb. V3 3neMeHTOB maporeHepaTopa 3arpsA3HEHHUIO
BHYTPEHHHUX TIOBEPXHOCTEH OOJbIIE BCEro MOABEPKEHBI 00OTpeBacMbIe
dKpaHHbIe TPYyObl. OOpa3oBaHUE OTIOKEHUN HAa BHYTPEHHHUX MOBEPXHOCTIX
napooOpa3yomux Tpyo BiedeT 3a co00i yXylIeHne TeIuionepeaadyd U Kaxk
CJIEJICTBHE ONACHBIN meperpeB Meraiia TpyO. Pagunanmonnsie mOBEPXHOCTH
HarpeBa COBPEMEHHBIX MapOreHEPaTOPOB MHTEHCHBHO OOOTPEBAIOTCS TO-
nouHbIM (hakenoM. [ImoTHOCTE TermmoBoro notoka B HuX gpocturaet 600—700
KBT/M?, & MECTHBIE TEILUIOBBIE TIOTOKM MOTYT OBITH €Ie Bblme. 1109ToMy 1a-
K€ KPaTKOBPEMEHHOE YXY/IIeHUE KO PUIIMEeHTa TETUIOOTAaYl OT CTEHKH K
KUMSIEH BOJAE MPUBOJIUT K CTOJIb 3HAYUTEILHOMY POCTY TeMIepaTyphl
cteHku TpyObI (500—-600 °C u BbIIIE), YTO MPOYHOCTH METaJJIa MOXKET OKa-
3aThCsl HEIOCTATOYHOM, YTOOBI BBIJIEP)KaTh BOSHUKIIIUE B HEM HAIPSIKEHUS.
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CrnencTBueM 3TOTO SIBISIFOTCS MOBPEXKICHNS METAJUIA, XapaKTEPHU3YIOLIHECs
HOSIBJIGHUEM OTIYJIUMH, a HEPEJIKO U pPa3pbIBOM TPYO.

IIpakTHuyeckoe 3ansaTue Ne2 (cemuHap). [Ipoananu3upoBars Kene3oco-
JepKaliue CUIUKATHBIE OTI0KEHUS.

[{enb: 3aKkpenuTh NPOUAECHHBIA MAaTEPUAIT;, YCIEIIHOE UCIOJIb30BAHUE
MPUOOPETEHHBIX YMEHHUM B PEaTbHOU KU3HH, 03HAKOMHUTHCS C 00pa30oBaHU-
€M XKEJIE30COAEPKAIMNX CUIIMKATHBIX OTIIOKEHUN B KOTJIE.

CryAeHT AOJKEH yMETh: MPEeJOTBPAIaTh 00pa30BaHUE KEIE30COAep-
KaIUX CHJIMKATHBIX OTJIOXKEHHUN B KOTJIE, 3HATh MEXAHU3M OTJIOKECHUS Ke-
J€30COoAepKAIUX CUIIMKATHBIX OTIIOKEHUN B KOTJIE.

Mertassl U CIIaBbl, YIOTPEOIIeMBbIe JIsI U3TOTOBJICHUS TETUIOHEpIe-

TUYECKOT0 000pynoBaHus, 0071a/1al0T CIIOCOOHOCTHIO BCTYNAaTh BO B3aWMO-
JICHCTBUE C CONMpHUKAcaloUIencsi ¢ HUMU cpeqoi (Boaa, map, rasbl), coaepixKa-
el Te WK UHbIE KOPPO3HUOHHO -arpeCCUBHBIE TPUMECH (KUCIOPO, YIOJb-
Hasg U JIPyTHE KUCIOTHI, Eeaoun U Jip.). CylIeCTBEHHbIM [IJIsi HapyIIeHUs
HOPMaJIbHOM paboThl MapoOBOr0 KOTJa SIBIISETCS B3aUMOJICUCTBHE PaCcTBO-
PEHHBIX B BOJIE BEUIECTB C OOMBIBAHUEM €T0 METAIJIOM, B PE3YJbTaTE YEro
POUCXOJUT pa3pyllICHHE METalIa, KOTOPOE MPU MU3BECTHBIX pazMepax IMpu-
BOJUT K aBapusIM U BBIXOJY M3 CTPOSl OTJAEJIBHBIX 3JIEMEHTOB KOTJA. Takue
paspylIeHHs] METaJlJla OKPY’Karolllel cpenoil Ha3biBaroTcs Koppo3uen. Kop-
pO3Usl BCEr/la HAUMHAETCA C MOBEPXHOCTU METaJlIa U MOCTENEHHO pacmlpo-
CTpaHsieTcs B IN1yOb. B HacTosiee BpemMs pa3inyaroT ABE OCHOBHBIE IPYIIIbI
KOPPO3UOHHBIX SIBICHUN: XUMHUYECKAsI U AJIEKTpoXuMuyeckas kopposus. K
XUMHUYECKON KOPPO3UU OTHOCSTCS pa3pyllIeHHs] MeTajula B pe3yJibTaTe ero
HEIOCPEJICTBEHHOI0 ~ XMMHMUYECKOTO0 B3aUMOJEHUCTBHS C  OKPYKaIOIIEH
cpenoit. B TermiocunoBoM X034iCTBE MpUMEpPAMU XUMUYECKON KOPPO3UU SIB-
JISIFOTCS: OKUCJICHUE HAPY>KHOW MOBEPXHOCTH HarpeBa ropsSYUMHU IbIMOBBIMU
razamu, KOppo3usl CTaJIi HEPErPEThIM MapoM (Tak Ha3bIBaeMasi HapoBOASIHAS
KOppO3usl), pazbeaHue MeTalljla CMa30YHBIMHU MaTepuaiaMu U Ap. DIEKTPo-
XUMHUYECKass KOPPO3Hs, KaK MOKa3bIBAET €€ Ha3BaHHUE, CBSA3aHA HE TOJIBKO C
XUMHUYECKUMU MPOLECCAMU, HO U C MEPEIBUKEHUEM JIEKTPOHOB BO B3aHMO-
JNEUCTBYIOLIUX Cpelax, T.€. C MOSIBICHUEM JJIEKTPUUECKOro TOKa. DTH Mpo-

LIECCHI MTPOUCXOIAT NPU B3aUMOJCHUCTBUM METaIa ¢ PACTBOPAMM 3JIEKTPO-
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JIUTOB, YTO U UMEET MECTO B MAapOBOM KOTJIE, B KOTOPOM LUPKYJIHUPYET
KOTJIOBasi BOJAA, MPEJCTaBIsoNMas co00il pacTBOp pacHaBIUIMXCS HA HOHBI
coJiell W 1ienodyed. DNeKTPOXUMHUYECKAsT KOPPO3Hsl MPOTEKAET TaKXKe MpHU
KOHTaKTUPOBAaHUU METaJIa C BO3AYyXOM (Tpu OOBIYHOW Temmeparype), co-
JIepAKaIlEeM BCErja Mmapbl BOJbI, KOTOPbIE KOHAEHCHPYSICh HA MOBEPXHOCTHU
MeTajla B BUJI€ TOHYANIIEH IUIEHKU BJIark, CO3Jal0T YCIOBUS Ui IPOTEKa-
HUSL DJICKTPOXUMHUYECKON KOPPO3HH.

IIpakTuyeckoe 3anatue Ne3 (cemunap). [IpoananusupoBars MeTOABI yAa-

JICHUS OTJIOXKEHUM C ITOBCPXHOCTHU HArpcCBa.

[lenb: 3aKkpenuTh NMPOWIEHHBIA MATEPHUAJ; YCIEIIHOE MCIIOJb30BAHUE
NPUOOPETEHHBIX YMEHUN B PEabHOM >KW3HHU; O3HAKOMHUTBLCS C METOJaMHU
YIAJEHHS OTJIOKEHUN C OBEPXHOCTH HATPEBA.

CTyneHT MoJDKeH: YMETh KJIacCU(PUITMPOBATh METOAbI YAJICHUS OTIO-
JKEHHUM C MOBEPXHOCTH HAarpeBa, 3HaTh OCHOBHBIE (PU3MUECKHE U XHUMUYE-
CKHE MTPOLECCHI YIAICHUS OTI0KEHUN C TOBEPXHOCTH HArpeBa.

BHyTpeHHss 0OunCTKa MOBEPXHOCTEN KOTIIOB IIPOU3BOAUTCS IS y1a-
JICHUS COJIeH, BBIMAJAIONIUX U3 BOJIBI M OTJAraloluxcs Ha CTeHKax Oapa-
0aHOB, KOJUIEKTOPOB U TpyO. BrimaneHnue coneld MpOUCXOANT MPU HArpe-
BAHUU U WCIAPEHUU BOJBI, IPUYEM B HEKOTOPBIX CIIy4yasX BBIIIAJIAOIINE
COJIM PAaBHOMEPHO MOKPBIBAIOT BHYTPEHHHE CTEHKU KOTJIAa IUIOTHOW W
TPYAHOOTAEIMMON KOPKOW, KOTOpas HAa3bIBACTCA HAKUIBIO. B koTiax
BCTpeUaeTcsl TBEpJias, BA3Kas W pbIxyias Hakuib. Hamnbosiee omacHo# sB-
JSIeTCS BsI3Kasi HAKWITh, 00JIa/aroiasi HU3KOW TeIIONMpPOBOAHOCThIO. Ha-
JIMYME CJI0S1 HAKUIIM 3aTPyAHSET TEIUIonepenady oT ra3oB K Bojae. B Heko-
TOPBIX CIy4asX CION HaKUNU TOMHUHON 0,2 MM MOKET BbI3BaTh HEJOIY-
CTUMBIA TEPErpeB CTEHOK TpyO M 0Opa30BaHUE BBIMYYHIl WIIM MEPEKOT
MeTtaia. Ha BHyTpeHHEH MOBEPXHOCTH SKPAHHBIX TPYO KOTJIOB BBICOKOTO
JIaBJICHHS, OCOOEHHO B 30HE MaKCUMAaJbHBIX TEIUIOBBIX HAIPSKEHUM, MO-
ABJISIFOTCA OTJIOKEHUSI HAKUIIM, KOTOPBIE MOT'YT IPUBECTH K MOSBIICHUIO
CBUIIEH M K Pa3BUTHUI0 WHTEHCUBHOM NOAUIJIAMOBOW KOPPO3HMH, 4alle
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BCET0 OKOJIO CBapHBIX coeAnHeHui. OTiaoxxeHuss 00pa3yroTcsi B pe3yJibTa-

TC HAPYHICHHA BOJHOI'O pCiKrUMaA.

4. IpakTnueckoe 3aHsTue Ned (cemunap). M3yuntb XuMu4eckuii cnocod
OYMCTKH ITOBEPXHOCTU HArpeBa.

[enb: 3akpenuTh NMPONIAECHHBIM MaTEpHal; YCIEIIHOE HCIIOJIb30Ba-
HUE NPUOOPETEHHBIX YMEHUIN B PEaIbHOM JKU3HU; O3HAKOMUTBHCSA C XUMHU-
YECKMMU METOJIaMH YJAJIEHUs OTI0KEHUHN C TOBEPXHOCTH HArpeBa.

CTyaeHT IOJKEH: YMETh MPOBOJUTh XMMHUYECKUN CHOCOO OYMCTKU
MOBEPXHOCTU HarpeBa, 3HAaThb OCHOBHBIE XMMHUYECKHE CIOCOOBI OYHMCTKHU
MTOBEPXHOCTHU HarpeBa OT OTIIOKEHUM.

Xumuueckue mexHono2uu, nomozarowue 6 yOaleHuu OMIONCEHUl

Kkomnogoeo kamwus. OUUCTKA HarpeBaTEIbLHOM MOBEPXHOCTH OT OTJIOKEHUHN
B KOTJIE XUMUYECKHM CIIOCOOOM JIOCTUTaeTCs IIyTEM MOJIHOTO paCTBOPEHUS
OTJIOXKEHUH MO0 TOJBKO MX Pa3MITYECHUEM U OTCIOCHHEM OT MOBEPXHO-
CTH, a 3aT€M YJaJICHHEM CWJIBHOU CTpyeH Boabl. Ha mpakTuke, Kak mpaBu-
JO, 3T JBa METOJa MPUMEHSIOTCS B KOMIUIEKCE, BHAJalle HCIOIb3YIOT
pPacTBOPHI, KOTOPBIE MPEOOPA3YIOT OTIIOKEHHS (€CITH HE MOJHOCTHIO, TO, TIO
KpaifHe#l Mepe, YaCTUYHO) B paCTBOPUMEBIE COJHM M BBI3BIBAIOT TEM CaMbIM
HapyILIEHUE UX CTPYKTYPhI U OTCIOEHUE OT MOBEPXHOCTU. 3aTEM OCTaBIIU-
ecsi, pa3poOJIeHHbIE C HAPYIIEHHOW CTPYKTYPOH OTJIOXKEHHS OTPHIBAIOTCS
C MOMOIIBIO cormel, paboTaromMX MoJ AaBlIeHUEM (peKOMeHIyeMoe pabo-
Yyee JaBJeHHE B HAKOHEUHUKE coruia coctaisieT okojo 1000 6ap). OcHOB-
HBIMH peareHTaMu TPU XUMHUYECKON OYMCTKE MOTYT OBITh MUHEPAIbHBIE
KHCJIOTHI, OPraHUYEeCKUE KUCIOThI, KOMIUIEKCOHBI, IIeNI0uH, 100 mpemnapa-
TBI, TIPEJCTABISIONINE COOOM CMECh BBIIIEYKa3aHHBIX BemecTB. COOTBET-
CTBEHHO, BO3MOHBI METOJ[bl OYMCTKH KOTJIOB: ILIETOYHbIE, KOMIIJIEKCOHBI
U KUCIIOTHBIE, TIOCIIETHUE B CBOIO OYEpEb MOTYT OBITh C MPUMEHEHHEM
WHTUOMPOBAHHBIX OPTaHUYECKHX KHUCJIOT, HMHTHOUPOBAHHBIX HEOpraHUYe-
CKUX KUCJIOT WJIH CMECH OPTaHUYECKUX U HEOPTaHUYECKUX KUCIOT C UHTH-
ouropamu kopposun. K Hanbosee momyasipHbIM OTHOCSITCSI METOJIBI C TIPH-
MEHEHHEM HEOPTaHMYECKHUX KHUCIOT: COJITHOH, Cylb()haMHUHOBOW, JIMMOH-
Hoii. Ha mpakTuke [Uisi KOTJIOB, M3TOTOBJICHHBIX Ha 0a3e CTaliu U 4yryHa,
yaiie BCero MPUMEHSIOT pacTBOPhI, OCHOBA KOTOPBIX MPEJCTaBIsAET COO0M
COJISHYIO JIMOO CyJb()aMUHOBYIO KHCIOTY, C J00aBJIE€HHEM HHTHOMTOpa
KOPpO3UH.

5. IIpakTu4yeckoe 3ausitue S (ceMuHap). M3yunts METOABI ITOITYUEHHUS YH-
CTOrO mapa.
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Ilenb: 3aKkpenuTh MPOMICHHBIM MaTepUall; YCIEIIHOE HCIIOJIb30BAHUE
NPUOOPETCHHBIX YMEHUN B PEATbHOW >KM3HU; O3HAKOMUTHCS C METOJaMHu
MOJIy4YE€HUS YUCTOTO IMapa.

CTyaeHT A0MKEH YMETh KiIacCU(DUIIMPOBATh METO/AbI MOJIYYEHUS YUCTO-
ro mapa, 3HaTb OCHOBHBIE METO/IbI IMOJYYEHHUSI YUCTOTO mapa.

Tepmuueckas oeaspayusi.

VY nanenue pacTBOPEHHBIX KOPPO3MOHHO-arpeccuBHbIX TazoB (CO2 wu
Jp.) U3 TIUTATEIHLHOM BOJIBI MAPOBOTO KOTJIA, UCTIAPUTENICH Mapornpeodpas3o-
BATEJIEHN SBJISCTCS 3aKIIOUYNATEIBHOM CTaAUEN BOAONOATOTOBKHA. B OCHOBHOM
MPUCYTCTBUE Ta30B B BOJIHBIX MOTOKAX CBSI3aHO C HEM30EKHBIM IMOCTYILIE-
HUEM B LIMKJI OMNpPEJEICHHBIX KOJMYECTB BO3yXa, MPUHOCAIIUX C CO00I
KUCJIOPOJI. YCTaHOBKY IS YJAJICHUSl Ta30B HA3bIBAIOT Aea’paTropom. Tep-
MHUECKas Jlea’palus BOJAbl OCHOBaHA HAa 3aKOHE PaCMpE/ICIICHUs BEIIECTBA
Mexay gazamu. OHa obecrieyuBaeTcs B yCIOBUSX MapooOpa3oBaHUs BOJIbI
WJIM KOHJAEHCAlMU BOASHOIO mapa. YucieHHOe 3HaUeHUE J1aBJICHUS B IPO-
CTPAaHCTBE HaJ BOJOW He BiusAeT Ha 3ddekT nearpanun. [losromy Tepmude-
CKYIO JIeadpalliio MOXXHO OCYIIECTBUTH IPU JIaBJICHUU KaK BbIIIE, TaK U HU-
*e atMoc(hepHOro, eciu TeMmIiepaTypa BOJbl paBHA TeMIIEpaType KUIICHHS
IIpU JaHHOM JaBJICHUHU.

CynbduTtupoBaHue.

JIOCTOMHCTBO: XOpPOLIO pacTBOpUM B Boje, Oe3BpeneH. HemocraTok-

YBEIIMYEHHUE COJIECOJEPKaHUS MUTATEIbHOM BObI Ha 12 Mr Ha 1 Mr pacTBo-
PEHHOTO KUCIIOpOoJa.
UToOBI 3TO TOBBINICHHE HE OBLIO CIUIIKOM OOJBIINUM, CYJIb(UTHPOBAHHE
MATATEIBLHOWU BOJIbI PUMEHSIETCS ISl CBSI3bIBAHUS OCTATKOB KUCJIOpPOJIa MO-
CJIe TEPMHUUYECKHUX JI€adpaTOPOB, T.€. T000ECKUCIOPOKUBAHUE BOBI. B aTOM
ciydae mipu temnepatype Bojbl Beiiie 100 °C peakiys OKUCICHUS CyJb(u-
Ta HATPUS MPOTEKAET C BHICOKON CKOPOCTHIO MPU €r0 MUHUMAIbHOM H30BIT-
ke He Oosee 2 mr/i. BBog Na2SO3n0imkeH OCyIIeCTBIATHCS HEMPEPHIBHO U
ABTOMATHYECKA B MUTATEIIBHYI0 MAarucTpajib MPONOPLHUOHAIBHO PACXOIY
BOJbl M KOHIICHTPAIIMM PACTBOPEHHOIO B HEW KHUCIOpPOJa C IMOMOUIBIO
1aiiboBOTO MM MEMOPAHHOTO J103aTOpa.

IIpakTHuyeckoe 3ansaTue 6 (cemunap). M3yuuTh nepuogndyeckyro YUCTKY
KOTEJIHHOTO 000PYI0BAHHSI.

Ilens: 3akpenuTh NPONMACHHBIN MAaTEPUaANl; YCIEIIHO UCIIOIb30BaTh
IPUOOPETEHHBIE YMEHUSI B PEATHbHOM KM3HU;, O3HAKOMUTHCS C MEPUO-
JUYECKON YHCTKON KOTEIHLHOTO 000pYI0BaHMUS.
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CTyaeHT JOMKEH: YMETh OCYLIECTBISATH MEPUOAUYECKYIO YUCTKY
KOTEJIbHOTO O00OpYyAOBaHUs, 3HATh METOJIUKY MEPUOJAMYECKON YUCTKHU
KOTEJIbHOTO 000py10BaHUS.

Tpebosanus k mexnono2uu u cxeme O4UCMKU

[losiBNEeHUsT HEIUIOTHOCTEW NMPU XMMHYECKOM OYMCTKE KoTia. Cxe-
Ma OYHCTKHU JTOJDKHA oOecreunBath 3P(HEKTUBHOCTh OYMCTKU MOBEPX-
HOCTEIl Harpea, MOJHOTY yJAalieHHWs PacTBOPOB, IIJlaMa W B3BECHU U3
KoTia. OUUCTKY KOTJIOB IO HUPKYISLUOHHOW CXEME CIEAYET MPOBO-
TIUTh CO CKOPOCTSIMHU JIBIKCHHSI MOIOIIETO pacTBOpa M BOJIbI, o0OecIie-
YUBAIOIIUMH YKa3aHHbIE YycloBuUsA. [Ipu 3TOM HOKHBI yUYUTHIBATHCS
KOHCTPYKTHUBHBIE OCOOCHHOCTH KOTJIAa, MECTOHAXOX/JICHUE KOHBEKTHUB-
HBIX MAKETOB B BOJISHOM TPAaKTE KOTJa M HAJIMYHUE OOJBIIOTO KOJHUYe-
CTBa TOPU30HTAJBHBIX TPYO MAJIOr0 JUAMETpa C MHOTOKPATHBIMHU H3-
o0amu Ha 90 1 180°. BriOOp MOIOIIEro pacTBOpa MPOU3BOAUTCS B 3aBU-
CUMOCTH OT CTEIEHM 3arpsi3HEHHOCTH OYMIIAEMbIX IMOBEPXHOCTEHN Ha-
rpeBa KOTJa, XapakTepa U cocTaBa OTJiokeHui. [ pa3padoTku Tex-
HOJIOTUYECKOTO PEKHUMa OUMCTKHU 00pa3Ilbl BEIPE3AHHBIX U3 KOTJIA TPYO
C OTJIOKEHUSMH 00padaThIBalOTCA B Ja0OPATOPHBIX YCIOBUSIX BHIOpaH-
HBIM PacTBOPOM C TOJJICP’KaHUEM ONTUMAIbHBIX TOKa3aTesied MOo-
HIero pactBopa. B kauyecTBe MOIOLIEro peareHTa HUCIHOJIb3YEeTCS B
OCHOBHOM COJISTHAsl KUCIIOTa. DTO OOBSICHSETCS €€ BHICOKUMHU MOIOIIH-
MU CBOMCTBaMH, MO3BOJISIONIMMUA OYUCTUTH OT JIFOOOTO THIIA OTJIOMKE-
HUU TOBEPXHOCTH HAarpeBa JaXXe C BBICOKOW YAENbHOM 3arps3HEHHO-
CTBIO, @ TaKXe HE Je(UIUTHOCThIO peareHTa. CepHasi KUCIoTa mpume-
HSIETCS 1711 OYMCTKH IMOBEPXHOCTEN HAarpeBa OT JKEJIE300KUCHBIX OTJIO-
KEHHH C coAepkaHuEeM B HUX Kaibliug He 6omee 10%. B xaduectBe Mo-
IOILEr0 pacTBOpa JJisl yAAJIICHUS JKEJIE300KUCHBIX (B KOTOPBIX KaJIbIIHUS
MeHee 10%) otnoxenuii B konmudectBe He 0ojee 800- 1000 /M2 MoXK-
HO PEKOMEH/I0BAaTh TaKKe CMECh pa30aBJICHHOTO pacTBOpPa CEPHOM KHUC-
70Thl (KOHLIEHTpauus MeHee 2%) ¢ ruapodTopuaoM aMMOHUS (Takou
e KoHIeHTpauuu). Takas cMech XapaKTepu3yeTcs MOBBIINICHHON IO
CPaBHEHHIO C CEPHOU KHUCIOTOW CKOPOCTBIO PACTBOPECHUS OTIIOKECHUMU.
OCOOEHHOCTBIO 3TOr0 METO/Ia OUYUCTKH SIBJISIETCS HEOOXOIUMOCTDH Tie-
PUOJMYECKH JO00aBJISITh CEPHYIO KHUCIOTY sl mojaepxkanus pH
pacTBopa Ha onTUMaiIbHOM ypoBHe 3,0-3,5 u A1 mpenoTBpamieHus 00-
pa30BaHUs COEIMHEHUM TUAPOOKUCH kene3a. K HegocTaTtkaM METO/10B
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C HCMOJB30BAaHUEM CEPHOM KHUCIOTHI MOKHO OTHECTH OOpa3oBaHHE
OOJIBIIIOIO0 KOJMYECTBA B3BECH B MOIOIIEM pPAacTBOpPE B Mpoliecce
OYMCTKM U MEHBIIYIO IO CPABHEHUIO C COJTHOM KHUCJIOTOM CKOPOCTh
pAaCTBOpPEHUS OTIIOKEHUU. [Ipu 3arpsA3HEHHOCTH MOBEPXHOCTEN HArpe-
Ba OTJIOKCHUSIMU KapOOHATHO-)KEJIE300KUCHOTO COCTaBa B KOJIUYECTBE
10 1000 T /M2 MOTYT HCHIOJIB30BaTLCA CyIb()aMUHOBAs KUCIOTa B JBE
craguu. [Ipu Mcrnonb30BaHMM BCEX KHUCIOT HEOOXOJIHMMO BBEJEHHUE B
pacTBOp UHTMOUTOPOB KOPPO3UH, 3AIIUIIAIOIIUX METAJUT KOTJIa OT KOP-
PO3HH B YCJIOBUSAX NPUMEHEHUS TAHHOW KUCIOTHI (KOHLIEHTPAIUS KHUC-
JIOTBI, TEMIIEpATypa PacTBOpa, HAIMYME JABUKEHUSI MOIOLIETO PACTBO-
pa). i XuMUYecKuX OYMCTOK MCIOJIb3YETCs, KaK MpaBUjio, UHTUOU-
POBaHHAasl COJISIHAS KUCIIOTA, B KOTOPYIO Ha 3aBOJIE-MIOCTABIIUKE BBEICH
oauH u3 uHruouTopoB kopposzuu I1b-5, KU-1, B-1 (B-2). ITpu npuro-
TOBJIEHUU MOIOLIETO PACTBOPA ATOW KHUCIOTHI JOIOJHUTEIBHO JOJIKEH
BBOJIUTHCS MHTUOUTOp yporponuH. [Ipu 3arpssHeHHocTH BhImie 1500
I/M2 WY NPY HATUYUM B OTJIOKEHUSX KPEMHEKHUCIIOThI WU CYb(paToB
ooniee 10% pexkomeHyeTcsl MPOBECHHUE MICJIOUCHUS TIepe]l KUCIOTHOM
00paboTKON MM MEXKIy KUCIOTHBIMH cTamusiMu. [llenouenue nposo-
JSAT OOBIYHO MEXIY KUCIOTHBIMU CTaAUSIMH PACTBOPOM €JKOr0 HaTpa
WM CMECH €ro C KaJbLIMHUPOBaHHOW cojoi. JloOaBieHHe K eIKoMy
HATPY KaJbLIMHUPOBAHHOM COJbI B KoiudecTBe 1-2% TmoOBBIMIAET 3(-
(beKT pa3phIXJICHUS U yAaJIeHUs CyIb(PaTHBIX OTI0XKEHUH.

. IIpakTu4yeckoe 3ansitue 7 (ceMHHApP). AHAIU3UPOBATH KOPPO3UIO MTAPO-
BBIX KOTJIOB, TPyOOIIPOBO/IOB.

Ilenb: 3akpenuTh MPOMICHHBIM MaTepuall; YCIEIIHOE HCIIOJIb30BAHUE
OpUOOPETEHHBIX YMEHUN B pEaIbHOM KU3HH; O3HAKOMUTHCS C KOpPpO3UeEH
HapOBBIX KOTJIOB.

CTyneHT NOJKEH: YMETh aHAJIU3UPOBATh KOPPO3UIO MapOBBIX KOTJIOB,
TpyOOIIPOBOJIOB, 3HATh KOPPO3HUIO MAPOBHIX KOTJIOB, TPYOOIIPOBOIOB.

Koppo3us sBnsieTcs ONHMM W3 BHUIOB PA3PYLICHUS METAUIA MAapOBBIX
KOTJIOB. Pa3nnyaroT 1Ba BHJIa KOPPO3MOHHBIX MPOIECCOB: XUMHUYECKHE H
QJICKTPOXUMHUUCCKHUC. B IEPBOM CIIydac IMPOUCXOoaUT IMPOUCCC XUMHUICCKOTIO
B3aMMOJICMCTBUS METaJUIa C OKPY’KAIOLIEW Cpellor, BO BTOPOM - KOPPO3Us
SBJISIETCA PE3yJBTAaTOM JACWCTBUS TalbBaHHMUECKUX (KOPPO3HOHHBIX) Map,
BO3HHUKAIOIMIUX Ha IMOBCPXHOCTU MCTAJZIa IIPH KOHTAKTC Cro C BOHHOﬁ
cpenoii. Koppo3usi mertanna HocUT OOmMKA M JIOKambHBIN xapaktep. [lpu
KOpPpO3UH OOWIEl BCA CONPHUKACAIOMIASCS C arpeCCUBHOM Cpelod MOBEpX-
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HOCTb Harpesa MoJIBepraercs pa3beJaHui0, pPABHOMEPHO YMEHBIIASCH C BHY-
TPEeHHEN WM HApyKHOU CTOPOHBI TpyO. B ciydae snokaibHOW KOppo3uu
pa3pylIeHUe MeTalljla MPOUCXOJUT Ha OTJENbHBIX YYaCTKaX MOBEPXHOCTH.
JloxanbHast KOppPO3Usl B KOTJIAX MOKET ObITh S3BEHHOM, TOUCUHOU, MEKKPH-
CTAJUIMTHOU U TPAHCKpUCTAIIUTHOU. [Ipu mporexkaHuu J0KaIbHON KOppo-
3uM 000pYyI0BaHUE 3HAYUTEIHHO OBICTPEE BBHIXOAMUT M3 CTPOS, YEM IIPHU 00-
el paBHOMEPHOI KOPPO3UHU, HECMOTPSI HA MEHBIIIHE 110 A0COIIOTHOMY 3Ha-
YeHUIo notepu Metamuia. Koppo3uu nojBepx eHbl 00€ CTOPOHBI MOBEPXHO-
CTH: BHYTPEHHSISI — CO CTOPOHBI paboueit cpesnl (BOAbI, Mapa, BO3IyXa) U
Hapy>KHasi — CO CTOPOHBI JIBIMOBBIX I'a30B (TEIIOHOCUTENA). Tak KaKk BUAOB
KOpPpPO3UH, HAOII0IAEMBIX B IKCILTyaTallul, MHOXKECTBO, TO B METOJIMYECKUX
HEeasX CclejlaHa TMOomMbITKa HuX cucTeMartuzanuu. [IpogykTel KOppo3uu
KOHCTPYKIIMOHHBIX MaTepuaoB (OKCHIBI JKeJle3a, MEIM) YaCTUYHO OCTaroT-
Cs Ha TPOKOPPOAUPOBABILIEM METAJIIE, @ YACTUYHO MEPEXOAAT B BOAY U IIPU
OTIPEICTICHHBIX YCIOBUAX OTKJIAABIBAIOTCS HA JAPYTHX dJIEMEHTaX 000pyHo-
BaHUS. DTU OTJOXKEHUS 3a4acTyl0 MPEJCTABIISIIOT 3HAYUTENIbHbIE TEPMUYE-
CKHE CONpPOTHUBJICHUS, BCIEJACTBHE YEro TemIepaTypa MeTajia MoJ HUMHU
MOXKET MOJHUMATLCS 10 HEJAOMYCTUMOrO YpPOBHs. B mpakTuke skcrityata-
MU TEIJIOCUIIOBOrO 00OpYJOBaHUS 3JIEKTPOCTAHLMK HaubojIee 4YacTo
BCTPEUACTCS KOPPO3Hs, BbI3bIBaEMash JJICKTPOXUMHYECKUMH IPOIECCAMH,
COCTOAIIMMHU B TOM, YTO Ha y4acTKaxX, MMEHYEeMbIMU aHOAAMH, METaI OY-
JET MEePEXOAUTh B PacTBOP B BUJE AByXxBajeHTHOro noHa Fe . Ocraromuecs
B ME€TaJuie CBOOOIHBIE AJIEKTPOHBI «&» OYAyT M0 METAJLTy TMepeMeniaThCcs Ha
Y4acTKH ¢ 00JIee TOJOKUTEIbHBIM MTOTEHITUATIOM, KOTOPBIC HA3bIBAIOTCS Ka-
ToAbl. {151 mpoTeKaHus ANEKTPOXUMHUYECKOTO Mpoliecca KOPpPO3uu HE0OXO0-
JIUMO, YTOOBI CBOOO/IHBIE (HECKOMITIEHCUPOBAHHBIE) 3JIEKTPOHBI HETIPEPHIBHO
YAQBUICh C KaTOAHBIX Y4acTKOB. B MPOTUBHOM cCilyyae MPOUCXOJUT BbI-
PaBHUBAHHE MOTEHUUAIOB 3JIEKTPOJIOB, M MPOLIECC KOPPO3UH IMPEKPAIIACT-
cs. YMEHbIIEHNE HAYAJIbHOW Pa3HOCTH MOTEHLIHAIIOB 3JIEKTPOJIOB rajJbBaHU-
YECKOr0 KOPPO3HMOHHOTO 3JIEMEHTA, MPUBOJAIINE K YMEHBIICHHIO WHTEH-
CHUBHOCTH KOPPO3UH, HA3bIBACTCS MOJISIpU3ALUEH. DIEKTPOIHBIE MPOIIECCHI,
YMEHBIIIAIOIIUE TMOSPU3AIUI0, TO €CTh MHTEHCU(DUIIUPYIOIIUE KOPPO3HIO,
Ha3bIBAIOTCS JICTIONSpU3ALMEN, a BEIIECTBA, CIIOCOOCTBYIOIINE ACTOJSpU3a-
1[UY, JaenojisspuzaTopamu. Poib nenonspru3aTopoB MOTYT BBITOJIHITH OKHC-
JUTENU Pa3IMYHOr0 poja, TO €CTh BELIECTBA, CIOCOOHBIE MPUCOEAUHSATH
AJEKTPOH. B yclIOBHSIX BOAHOIO peKMUMa KOTEJIbHBIX YCTAHOBOK POJIb JIETIO-
JSIPU3aTOPOB Yallle BCErO BBIMOJHSIOT PACTBOPEHHBIE B BOAE KHUCIOPOL
(kucopoaHas Aenojspr3alinsa) Wik UOHBI BOJAOPOIa (BOAOPOIHAS JETON-
puzanus). Yamie Bcero 3TH KaTOJIHbIE MPOLECCHl MPOTEKAIOT MapaliesibHO,
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€CJIM JIJIS1 3TOTO CYHIECTBYIOT HEOOXOUMBbIE yCIIOBUS (TaJIbBaHUUECKHX dJie-
MEHTOB). B Takux cucreMax, Kak U B OOBIYHBIX TaJbBAHUYECKUX DJIEMEHTaX
U3 aHOJIa W KaTOJia B PacTBOPE DJEKTPOJIUTA TIPOUCXOIUT ABMKCHHUE KaTHO-
HOB K KaTOJly U aHMOHOB K aHONY, YTO JENAET JIEKTPUUYECKYIO LEMb 3Jie-
MeHTa 3aMKHYTOH. Clie1oBaTeNbHO, IS TPOTEKAHUS AIEKTPOXUMUYECKOTO
KOPPO3MOHHOTO Tpolecca HeoOXOJMMO BO3HMKHOBEHHE TallbBaHUYECKON
napbl, TO €CTh JIByX YYaCTKOB Ha MOBEPXHOCTU METAJJIOB C PA3JIMYHBIMU T10-
TEHIIMAJaMH, a TaK K€ DJIEKTPOJIMTA, B KOTOPBIA MOTPY>KEHBI 3TH YYacCTKU
MeTajlyia U JEToaspu3aTopoB. Eciau He BBIOIHEHO XOTS Obl OJJHO W3 ITHUX
YCJIOBUH, TO BO3MOHOCTh NMPOTEKAHUS MPOLIECCOB KOPPO3UU HCKITIOYAETCS.
Pe3ynbraTtom 351€KTPOXMMHUYECKON KOPPO3WH C KUCIOPOJHOM AEmOsipU3a-
nuen sBiseTcs oOpa3zoBaHue Tuaposakucu kenesa Fe(OH),, koropas
pPacTBOPEHHBIM B BOJIE KHUCJIOPOJOM IMEPEBOJUTCS B THIPOOKHUCH Keje3a.
CKOpOCTh KOPPO3UH MOXKET OBITh BbIpaXKEHa Maccoil MeTalljia, pa3pyIlieHHO-
ro 3a 1 rox (8760 4) Ha 1 M? ero nmoBepxHoCTH. E€ MOXKHO TakKe BHIPa3UTh
TIyOMHOM TIPOHUKAHUS KOPPO3HMOHHBIX TMOBPEXKICHUN B TOJIIY MeETaslia
mM/ron. Cpenu pas3auvHBIX BUIOB JJICKTPOXUMHUYECKON KOPpPO3UU HaW-
OOJIBIIYIO0 OMACHOCTbH JIJIsi MAPOBBIX KOTJIOB MPEACTABISET MEKKPUCTAIUT-
Hasi KOPpO3Hsl, OTIUYUTEIbHOU OCOOECHHOCTHIO KOTOPOM SIBISETCS TO, UYTO
METaJl pa3pyllaeTcs Mo rpaHulaM KPUCTALUIUTOB (3€peH). DTu paspyliie-
HUS MPOSIBIISIIOTCS BHAaYaje B BUJEC BeCbMa MEJIKUX HE BUAMMBIX HEBOOPY-
KEHHBIM TJIa30M TPEIINH, TPOXOASIIUX 110 TPAHUIIAM KPUCTAIIUTOB. Mex-
KPUCTAJUIUTHASE KOPPO3USI BOSHUKAET TIPU OJHOBPEMEHHOM JIEHCTBUU CIIEY-
IONUX TpeX (haKTOPOB: BBHICOKUX PACTATHUBAIONINX HAMPSHKEHUN B METAILIE;
HE IJIOTHOCTEH B 3aKJICTIOYHBIX IMBAaX W BAJIBIIOBOYHBIX COCIUHCHUSX;
arpecCHUBHBIX CBOWCTB KOTJIOBOW BOABL. Ecimu omuH M3 3THX (PaKTOpOB OT-
CYTCTBYET, TO MEKKPHCTAJUTUTHAS KOPPO3US MAJIOBEPOSITHA.

IIpakTHyeckoe 3ansaTue 8 (cemuuap). OnpenenTb KOPPO3UIO MPU CTOSH-
K€ 000py/1I0BaHUA.

[lenp: 3aKpenuTh IPOWIEHHBIN MaTEpHAIl; YCIEUIHOE HMCIOJIb30BAHKE
OpUOOPETEHHBIX YMEHUN B peajbHOW KU3HU, O3HAKOMUTHCSA C KOPPO3HUEH
IIPU CTOSTHKE 000PYI0BaHMS. .

CTyaeHT JOJKEH: YMETh ONpPENENSITh KOPPO3HUIO MPU CTOSHKE 000py-
JIOBaHUS, 3HATh OCHOBHBIE (PU3UYECKHE U XUMHUYECKHE MPOLECCHl KOPPO3IUH
IIpU CTOSTHKE 000PYI0BAHMUSI.

Koncepsayus naposwix komios.

ITpu 1100BIX OCTAaHOBKAaX KOTJIOB CO CHM)KEHUEM JIaBJIEHUS CPEJbl 10 aTMO-
c(epHOro U BO3MOYKHOCTBIO MOMNAJaHUs B HETO KUCJIOPOJa BO3/1yXa U KOH-
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JICHCALlMU BJIATM MPOTEKAET CTOSIHOYHAs Koppo3usa. CpeaHss CKOpOCTh KOp-
posun npu temmeparype 20°C cocraBiaser 0,05 r/(M2-9). Ilpu octanoBe
KOTJIOB JUISl 3AIIUTBI OT CTOSTHOYHOM KOPPO3WH IMPOBOJUTCS MX KOHCEpBa-
. [Ipu ocranoBe Ha cpok A0 15 9 MPAMOTOYHBIX KOTIOB WM 10 1 CyTOK
0apabaHHBIX KOTJIOB PEKOMEHIYETCSl IPOBOJUTH KOHCEPBALIMIO METOJOM H3-
OBITOYHOTO JaBJEHHS, a HA CPOK JI0 5 CYTOK - IIyTEM CYyXOIO OCTAHOBKH.
IIpu mpocroe ot 5 no 60 cyTok peKOMEHIyeTcs THAPa3uHHO-aMMHAYHAs
KOHCEpBAIlMs WM UCTIOIb30BaHUE KOHTAKTHBIX MHTHOUTOPOB. [Ipu octano-
BE Ha Cpok Oosiee 60 CyTOK MPUMEHSIOTCSI KOHTAKTHBIE MHTHOUTOPHI. M30bI1-
tounoe nasienue (0,15...0,20 MIIa) B koTyie mpu KPaTKOBPEMEHHOM OCTa-
HOBE CO3/laeTcsl JieadpupoBaHHON Bojoul. [{ns nyumero addexra B Bogy
MOxkHO 100aBuTh mieiaoub (NaOH no 2 kr/m3). KoHcepBaiuio cyxum crnoco-
OOM OCYIIECTBIISIFOT, 3aMOJHSA KOTEJI MHEPTHBIM ra3oM (azotoM). [Ipu stom
BO3/IyX JOJIKEH OBITh BHITECHEH MOJHOCTHIO M3 KoTia. KoHcepBanus kotia
[P OCTAHOBKE Ha JIJTMTEIbHBIA CPOK MOYKET MPOBOJUTHCS IIYTEM MPOKAYKHU
[0 3aMKHYTOMY KOHTYpy (BKJIIOYas Jea’paTtop W MUTATEIbHBIE HACOCHI)
pactBopa ruapasuHa (mo 200 mr/kr) m ammuaka (pH = 0,5...11). B stor
KOHTYp He Briouarwrca [IH/[ wm xonaeHcarop, coaep:Kamuye JIaTyHHbIE
TpyOku. KOHTakTHBIE MHTUOUTOPHI 00OPA3yIOT HAa MOBEPXHOCTU 3AIUTHYIO
IUICHKY, COXPAHSIOLIYIOCS JUIMTENIbHOE BpPEMsI B YCIOBHUSIX KamUTaJIbHBIX
WIN TEKyUIMX PEMOHTOB. 3alluTHas IUIEHKA CO3JAeTcs IyTEeM IMpPOKAYHUBa-
HUs B Te4eHue 1 2 4 yepe3 KOTesl pacTBOpa MHTHOUTOpA IPH TeMIepaType
He Boie 100°C. 3atem 3TOT pacTBOpP CIMBAIOT B CIICIIUATBHBIN Oak IJis Xpa-
HEHHUS O TOBTOPHOIO UCMOJb30BaHUs. [Ipu HEKOTOPBIX BOJHBIX PEXUMAX
Ha MOBEPXHOCTH METajula CO3JAeTCsl YCTOMYMBas 3allUTHas IUIEHKAa, U B
3TOM cilydyae KoHcepBauus He Tpedyercd. [Ipu 1000M BOJHOM pexume 3a-
HIUTHYIO TJIEHKY MOXKHO CO3JaTh Cpa3y e IMOCJEe OCTaHOBa KOTJIA MyTeM
noJa4v B KOTEJI aMMHAyHOIO pacTBOpa TpWwioHa b meperpersiM mapom
(350...370°C, nmaBnenue 1,0...1,3 MIla) ot mocTopoHHEro UCTOYHHUKA (U3
JMHUU COOCTBEHHBIX HYXKJ CTAHIIMH) IO CIHEUaIbHBIM TPYOOIPOBOJIAM.
[TapoBoii pacTBOp YaCTUYHO OTMBIBAET MMOBEPXHOCTHU KOTJIA ¢ 00pa30BaHHEM
KOMIIJIEKCOHATOB Ke€J€3a, KOTOPbIE MOJBEPIratoTCs TEPMUUYECKOMY Pa3JIokKe-
HUIO Ha MOBEpPXHOCTAX Kotia. KoHcepBalus 3akaHYMBaeTCs NP yBEIHYE-
Huu 3HaueHus pH B cOpocHoM mape 110 9, mociie uero KoTen o0ecrnapuBaeT-
Csl, APEHUPYETCS U BCKPBIBAETCH.

IIpakTuyeckoe 3ansaTHe 9 (cemuHap). M3yunuts Jeadpatopbl BaKyyMHOIO
THUIIA.
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I{enb: 3akpenuTh NPOWAECHHBIA MaTepuai; YCHEIIHO HCIIOIb30BaTh
MpUOOPETEHHBIE YMEHHSI B PEaTbHOU JKM3HU; O3HAKOMHUTBCS C JieadpaTopa-
MU BaKyyMHOTI'O THUIIA.

CTyAeHT JOJKEH: YMETh 00CIIyKMBaTh J1€a3paToOpbl BAKYYMHOIO THIIA,
3HATh YCTPOWCTBO M MPUHIUI JACUCTBUS Jea’paTopa BAKYYMHOIO THUIIA.

Jeaspayus 6o0vbLl.

Jeaspaiysi nTuTaTeNbHOU U MOANMUTOYHONM BOJIBI — OJIHA U3 00s3aTelb-
HBIX CTaJHi Ipolecca BOAONOAroTOBKU. CyIIHOCTh 3TOTO MPOLECCa B TOM,
9TOOBI CHU3HUTHh U JIOBECTH JO JOMYCTUMBIX MPEIEIOB COACpPKAHUE B BOJC
arpecCUBHBIX T'a30B — KHCIOPOJA W YIJIEKUCIIOTHL. DTO CHM)KEHHE MOMKET
OBITh TOCTUTHYTO KaK TEPMUUYECKUM, TaK U XuMuueckuM mytem. [llupokoe
pacupocTpaHeHue Mojydyuia TepMudeckas aea’dpauus. i1 cOBpeMEHHBIX
KOTEJIBHBIX YCTAHOBOK Jl€apalus MpH Temieparype Bojasl oonbme 100° C
ABJISIETC OCHOBHBIM METOJOM YIAJEHUS U3 BOJbl KOPPO3HMOHHO-arpecCuB-
HBIX Ta30B. Jlyis morpedutenel, KOTopble TPEOYIOT BOy C TeMIEpaTypou
amwke 100° C, ucnons3yror aeadpanmio Boasl moj BakyymoM. CyIIHOCTE
ATOTO CIocoba COCTOUT B TOM, B Je€a’3paTope CO3/aeTCsl U MOCTOSHHO MOJ-
JepKUBAeTCsl BaKyyM. BennumHa 3aBUCUT OT TeMIIepaTypbl Jea’pUpOBaH-
HOI BOJBI, KOTOPYIO JKEJAalOT MOJY4YWUTh, YEM HUXKE TeMIeparypa, TeM
Oonpiie BakyyM. bapOoTa)kHbIN 103aTOp COCTOUT M3 MajorabapuTHON KO-
JIOHKU U 0aKa - aKKyMyJsITOpa, CHa0KEHHOTO 0apOOTaXKHBIM yCTPONUCTBOM.
B koyloHKEe pacnonokeHsl ABE AblpuaThie Tapesiku. Bopa mocrymaer Ha
BEPXHIOKO TapesKy, MPEABAPUTEIIBHO IEPEMENINBAiACh B CHEIUAIBLHOM
YCTPOMCTBE € MOJaBaeMbIM KOHJIeHCaTOM. M3 KOJIOHKM BOJa CiIuBaeTcsi B
0ak, B KOTOPOM YypOBEHb €€ MOJJCPKUBACTCS Ha OIMPEACICHHOW BBICOTE
(6bmaromapst mepeauBHON TpyOe) JIsl CO3AaHUsI HaJl YPOBHEM BOJIbI TOCTOSH-
HOM mapoBoil moaymku. HeoOXxoauMelil map momaercst yepe3 WTyLep Ipu
nasienuu 1,2 — 1,3 aTM 00BIYHO U3 cemapaTopOB HEMPEPHIBHOW MPOIYBKH.
Ha gne Gaka B KOHIIE, TPOTUBOIIOJIOKHOM MO OTHOILIEHHUIO K JI€adpaTOPHOM
KOJIOHKE, PacIoJIOKEHO 0apOOTa)kKHOE YyCTPOWCTBO, C MOMOIIBIO KOTOPOTO
BOJIa MOJBEPraeTcsi BTOPUYHOMY HarpeBy. bapOoTaxkHoe yCTpOHCTBO COCTO-
UT U3 ApOBOI KOJIOHKHU, B KOTOPYIO TOJBOAUTCA Yepe3 TpyOy map JaBiIeHU-
eM 1,5 — 1,7 arm. IlapoBas kopoOka cHaOKeHa ABIPUYATON KPBIIIKOH, Yepe3
KOTOpyIo map OapbotupyeT B Boay. Uepe3 oTBepcTHe B KOpOOKe BoAa MO-
CTyHaeT B IAXTy, OTPAHUYEHHYIO0 CTEHKaMH W TI€ U BCKumaer. Beckunanue
IPOUCXOJUT M3-32 HEKOTOPOT'O €€ MEPErpeBa Mo OTHOUIEHUIO K TEMIIEpAType
HACBIIIEHUS, COOTBETCTBYIOIICH JIaBIICHUIO Mapa B 0ake- aKKyMyJIATOpE.

B nurarensHyr0 ceTh BoAa mocrymnaeT yepes wryuep. [lap xe, nponas
gepe3 0apOoTaKHOE YCTPOMCTBO M CIION BOJBI B OaKe, TBIKETCS HAJ €€ IMO0-
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BEPXHOCTBIO 110 HAIIPaBJIEHUIO K KOJIOHKE. Beinap, T. €. mapora3oBasi CMeCh,
yAQJIgeTcs yepe3 WTyLep, NOABEpracTcsi BTOpPUYHOMY HarpeBy. Bakyymnas
JieadpallMoOHHas yCTaHOBKA MPECTABIAECT COOOM BaKyyMHYIO KOJIOHKY (Je-
a’paTop) MU aKKyMYJSATOPHBINA 0aK, HaXOIAUIUICS M0 aTMOC(HEPHBIM AaBJie-
HUeM. BakyyMmHas, KOJIOHKa MMEET JIB€ CTYIIEHU Jera3aluu: CTpPYHHYI0 U
O6apOotaxknyto Ilogorperass Boja MOCTYINAeT Ha BEPXHIOK TapelKy, KOTO-
pasi CeKIIMOHMPOBAHA C TAKUM PACUYETOM, YTO IIPU MUHUMAJIBHBIX Harpy3Kax
paboTaeT TOJIbKO 4acTh OTBEPCTUH BO BHYTpeHHEM cekrope. llpu yBennuye-
HUW Harpy3kd B pa0OTy BKIIFOYAIOTCS JOMOJTHUTEIBHBIC PSAbl OTBEPCTHH,
3TO MO3BOJISIET U30€KaTh THAPABINYECKIX TMEPEKOCOB MO BOJIE U Mapy Mpu
KoJjebanusx Harpy3ku. [log 6apOoTakHbIil JIUCT MOAAETCS Nap UK Neperpe-
tass Boga (120—140 °C), npu BCKUIIAHUM KOTOPOM 0Opa3yeTcsi mapoBas
MOAYIIKA U MPOUCXOJUT TpoIiecc MmapoBoro 6apoortaxa. BakyyMmHbie nead-
paTopbl YKOMIUIEKTOBAHbI OXJIAUTEIISIMU BbINIapa, BOJOBOASHBIMU KEKTO-
pamMu, CUCTEMOM aBTOMATHYECKOTO PETYJIUPOBAHUS U KOHTPOJIS U COOTBET-
CTBYIOIIIMMU PETYJIUPYIOIIMMH KilanaHamu. Jlerazanus BOJbl XMMHUYECKUM
CIO0COO0M OCYIIECTBISIETCA MYTEM CYIb(UTHUPOBAHUS, T. €. BBEICHHUS B Ha-
rpetyio (1o 80 °C) muTaTenbHYIO0 BOJY pacTBopa Cyjib(puTa HATpUi. ITOT
croco0 Mo CpaBHEHMIO C TEPMUYECKOM Jiera3aiueit 6ojiee 10poroi u mo3To-
My HE MOJIYYHJI IIMPOKOr0 pacnpocTpaHeHus. Bce KOTibl mapornpou3Boau-
TenbHOCThIO 0,7 T/4 1 Oosiee NOMKHBI OBITH 000PYOBaHbl YCTAHOBKAMHU IS
JIOKOTJIOBOM 00paOoTKKU BOABL. BakyyM B HEM cO3/aeTcsi BOJOCTPYHHBIM
»kekTopoM. [loanuTouHas BoAa mociie XMMBOJOOYHUCTKH MOAOTPEBAETCS B
BOJIOBOJISTHOM NOAOTPEBATEIEC TOPAYEN BOJOW M3 MPSIMOM JIMHUU C TEMIIEpPA-
typoit 130—150°C. Boiaenusiuuiicss nap 6apOOTUpPYET MOTOK Jea’dpupye-
MOI BOJBI U HANpABISECTCA B OXJAAMUTENb Bbiapa. Temmneparypa BoAbl IMO-
cine peadparopa 70°C. lna obecrieueHus HEOOXOAMMOW BaKyyMMeETpUYe-
CKOM BBICOTBI BCACHIBAHMSI MOJMUTOYHBIX HACOCOB (OOBIYHO MX yCTaHaBIIH-
BAaIOT JIBa) HU3 0aKka — akKyMyJIsiTOpa JIOJDKEH ObITh PACIIOIONKEH BBIIIE OCH
HacOCOB HE MeHee 4eM Ha 2 — 3 M. BoocTpyiiHbIE 35)KEKTOPBI, KOJIUYECTBO
KOTOPBIX 3aBUCHUT OT MPOU3BOJUTEILHOCTH YCTAHOBKH, PACIIONaratoT Ha BbI-
core 4,5 -5 M oT HH3a 0aKa — ra300TOEIUTEN.

10.ITpakTuyeckoe 3ansatue 10 (cemunap). 3yuurts aea’paropsl armochep-
HOTO THIIA.
enp: 3akpenuTh NPOWUICHHBIM MaTepHall, YCHEHUIHOE HCIOJIb30BAHUE
NPUOOPETEHHBIX YMEHUHN B PEAIbHOM KU3HH, O3HAKOMUTHCS C YCTPONUCTBOM
Y TIPUHIIUTIOM JIEHCTBHUS JIeadpaTopa aTMOCPEPHOTO THUIIA.
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CTyaeHT MoJDKEH: yMETh OOCITYKUBATh JIea’dpaTopbl aTMOCHEPHOTO TH-
1a, 3HaTh YCTPONCTBO W MPUHIIMI JIEHCTBUS 1eadpaTOPOB aTMOCHEPHOTO TH-
mna.

ATMochepHbIe Jea’paTopbl pabOTarOT ¢ HEOONBITUM H30BITKOM BHY-
TPEHHETO AaBjieHus Haj aTMochepHbM (pubmansutensro 0,02 Mlla), HeoO-
XOJIMMBIM JJIS1 CAMOTEYHOU PBaKyaIliy BBIJICISIONINXCS Ta30B B aTMOchepy.
OCHOBHBIMU 3JIEMEHTaMHU JIeadpaTopa SIBISIOTCS €ro KOJIOHKA, TIe TPOUCXO-
JST OCHOBHOHM TIOJIOTPEB W Jieadpalivs BOABI, M aKKyMYJISTOPHBIA Oak s
XpaHeHUs 3armaca J1ea’dpUpOBaHHON BOJBI. B BepxHe# yacTu neadspannoHHON
KOJIOHKH PAacIioiaraeTcsl BOJOPACIPENCTUTENh I CMEIICHHSI TIOTOKOB T10-
CTYTAOIICH BOJBI U PABHOMEPHOTO paCIpeeICHHs €€ TI0 CeueHuro. [ opsi-
9ye MOTOKU BOJIbI, MTOJBEP’KCHHBIE BCKUIIAHUIO MPU BBOJE B JI€a’dpaTop, H
JIOTIOJTHUTENIBHBIN TIap TMOJAI0TCS HA MPOMEXKYTOUYHBIC CTYIICHH KOJIOHKH. B
HIKHEW 9acTH KOJIOHKH Pa3MEIaeTcsl mapopacipeieuTeb 1 paBHOMED-
HOTO pachpeaeNeHus MOCTYMAOIIEro B Hee TPEIOIIETO Mapa.

11. IMpakTuyeckoe 3ansaTue 11 (cemunap). M3yuuts npouecc yaaieHus
YTJIEKUCIIOTHI U3 BOJBL.
Ilenb: 3akpenuTh NPOMAECHHBIM Marepuai; YCIEIIHOE HKCIOJIb30BaHUE

MPUOOPETEHHBIX YMEHUN B pPeabHOM KU3HHU, 03HAKOMHUTHCS C TPOIIECCAMHU
YAQJICHUS YTIICKUCIOTHI U3 BOBI.

CTyneHT JOKEH: yMETh OCYIIECTBIISITh MPOLECC yNaIeHHs YTIIEKUCIIO-
ThI U3 BOJIBI; 3HATh OCHOBHBIC MPOIECCHI YAAICHHS YTIICKUCIOTHI U3 BOBI

["a3zamu, ynaneHrne KOTOPHIX Yalle BCero HeoOX0AUMO B TPOIECCe BOJIO-
TIOJITOTOBKH, SIBJISIFOTCS; YTJIEKHCIIOTa, KUCIOPOJ W cepoBoAopoa. Bce stu
TPHU Ta3a OTHOCATCS K KOPPO3HMOHHO-arpeCcCHBHBIM Trazam, 00yCIliaBlIMBarO-
UM WJIA YCUJTHBAIOIIUM MTPOIIECCH KOPPO3UH METAJIIOB.
Kowmreke mMepornpusiTuii, CBSI3aHHBIX C yAAJIICHUEM U3 BOJIBI PACTBOPEHHBIX
B HEW ra3oB, Ha3bIBacTCs jerazaruedl Boabl. CyIIECTBYIOT XUMUYECKHE H
¢usnueckre MeTobl Aera3anuu Bojbl. CyIIHOCTh MEPBBIX 3aKIIOYAETCS B
NPUMEHEHUHU ONPEICICHHBIX PEareHTOB, KOTOPBIC CBS3BIBAIOT PACTBOPCH-
HbIe B BOje ra3pl. CyIIHOCTh (PU3MYECKUX METOJOB yAAJICHHUS M3 BOJBI
PACTBOPEHHBIX T'a30B 3aKJIIOYAETCS B CIEAYIOIIEM: BOJa, ColepKalias y/a-
JISIEMBIH Ta3, MPUBOJIUTCS B COMMPUKOCHOBEHUE C BO3yXOM, €CITU MapIrab-
HOE JIaBJICHUE YJAIIeMOro ra3a B BO3IyXe OJM3KO K HYJIO; JIUOO CO3/Ial0TCs
YCIIOBHSI, TIPU KOTOPBIX PACTBOPUMOCTD Ta30B B BOJIC CTAHOBHUTCS OJIM3KON K
HYJTIO.
Knaccugpurxayus oecazamopos
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VY nanenue u3 BOJbI paCTBOPEHHBIX Ia30B B MPOLIECCE BOAOMOATOTOBKH OCY-
IIECTBIISIETCS HA JE€ra3atopax pa3jInyHbIX TUIOB, KOTOPBIE MO UX KOHCTPYK-
TUBHOMY YCTPOMCTBY, XapakTepy ABUKEHHUS BOJbI MU BO3AyXa M Mo obOcrta-
HOBKE, B KOTOPOU OCYIIECTBIISIETCSI MPOIIECC Jera3aiii, MOKHO Kiaccudu-
[IUPOBATH CIIEIYIOMIUM 00pPa30M:

1. [1neno4HbIe Jera3aTophl, IPEACTABISIONINE COOOI KOJIOHHBI, 3arpy»KeH-
HbIC TOW WJIM MHOMW Hacaako# (JepeBsiHHOM, KoybllaMu Pamura w np.), mo
KOTOPOM BOJ@ CTEKAET TOHKOW IUIEHKOM. Hacajaka CiyXuT 1y CO3daHus
Pa3BUTOM MOBEPXHOCTHU CONMPUKOCHOBEHUS BOJABI U BO3yXa, HATHETAEMOIO
BEHTWJIATOPOM HABCTPEUY IMMOTOKY BOJBI.

2. bap6oTaxHble Aera3aTophl, B KOTOPBIX YEPE3 CJION MEIJICHHO BUKYIIEH-
Cs BOJIBI JIETa3UPYyEMON BOIbI IPOTYBAETCS CHKATHIA BO3IYX.

3. BakyyMHbIe JAera3zatopbl, B KOTOPBIX IpPH IOMOIIMA CHEHHATbHBIX
YCTPOUCTB (BaKyyM-HacOCOB, MApOCTPYHHBIX IKEKTOPOB) CO3/JAaETCs TaKoe
JaBJICHUE, IPU KOTOPOM BOJIa KUIIUT MPU JaHHOW TeMIlepaType.

12.IlpakTudyeckoe 3anaThe 12 (cemmuap). M3yuuTh KOHCTPYKIHUIO U
NPUHIUI pabOThl KATHOHHOTO (DUIIBTpA.

[lenp: 3aKpenuTh MPOMACHHBIN MaTepual; yCIEIHOE UCIIOIb30BaHUE
OpUOOPETEHHBIX YMEHUN B peabHOM MKU3HU; 03HAKOMHUTHCS C KOHCTPYKIIH-
el ¥ MPUHLIUIIOM PabOThl KATHOHHOTO (PUIIbTpa

CTyAeHT HOHKEeH: YMETh OCYIIECTBISATh MPOoIlecC PabOThl KATUOHHOTO
bunbTpa; 3HATH KOHCTPYKITUIO U IPUHITUI paOOThl KATHOHHOTO (DUITBTpA.

[To Teopun 3AEKTPOJUTUYECKON TUCCOLMALNNA MOJIEKYJIbI HEKOTOPBIX
BEILECTB HAXOSIINXCS B BOJIHOM PacTBOPE paclaaroTcs Ha MOJOKUTEIBHO
U OTPULATENBHO 3apsSKEHHbIE MOHBI — KATHOHBI U aHUOHBL. [Ipu mpoxoxe-
HUU TaKOr'0 pacTBOpa uepe3 (QuibTp, COAEPM AN TPYJHO PaCTBOPUMBIMA
MaTepuall (KaTUOHHUT), CIOCOOHBIM K TMOTJIOIIEHUIO KaTHOHOB PacTBOpa, B
ToM yuciae Ca u Mg, 1 BbIAEISIONINA BMECTO HUX U3 CBOETO COCTaBa KaTHO-
Hbl Na win H, npoucxoaut Bogoymsryenue. Boga moutu mojaHoOCTbIO OCBO-
6oxmaetcs ot Ca u Mg, u ee )kecTkocTh nmoHuxkaetcs a0 0,1°.

Na— kamuonuposanue. Ilpu 3TOM crioco0e pacCTBOPEHHBIE B BOJIE CO-
JIM KaJIbLIMSI M MarHus npu puiibTpanuu 4yepe3 KaTHOHUTOBBINA MaTepua 00-
MeHuBatoT Ca u Mg Ha Na; B UTOre nojay4aroTcsi TOJbKO HATPUEBBIE COJIH,
oOnagaronye OOJIbIION PacTBOPUMOCThIO. DopMysia KaTHOHUTOBOTO MaTe-
puana yciaoBHoO ob6o3Hauaercs OykBoi R. KaTnonutoBsiMu MaTepuanam siB-
JSIOTCS: TJIAyKOHUT, CyJIb(Oyroyib U CUHTETUYEeCKHe cMoibl. Hanbomnbimmm
pacnpocTpaHEHHEM B HACTOsIIEe BpeMs MOJIb3YeTCs Cylb(Ooyroib, KOTOPBINA
MoJIy4yaeTcsi mocjae o0paboTKh Oyporo WM KaMEHHOTO YIJI AbIMSILEHUCS
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CEpPHOM KHUCJIOThl. EMKOCTBIO KaTMOHUTOBOIO MaTepHalla Ha3bIBAECTCS Ipe-
7ieJ1 ero 0OMEHHOM CIIOCOOHOCTH, MOCJIE YEro B Pe3yJIbTaTe U3Pacxo0BaHuUs
KaTHOHOB Na HX TpeOyeTcsi BOCCTaHaBIIMBATh IIyTEM pereHepanuu. EMKoCTb
U3MepseTcsl TOHHA — IpajycaMu (T-rpaj) HaKuIeoOpa3oBaTenei, cuuTas Ha
Im3 kaTmoHOBOTrO Marepuasia. TOHHA — rpaaychl MOJYYalOTCS B PE3YIbTATE
NEPEMHOKEHHUS Pacxojla OYMIAEMON BOJbI, BBIPAKEHHOI'O B TOHHAX, Ha
KECTKOCTh 3TOM BOJABI B IPajlycax KECTKOCTH. Perenepanus npous3BOAUTCS
5 — 10%-HbIM pacTBOpPOM MOBAPEHHOM COJIM, MPOIYCKAEMBbIM Y€pe3 KaTHO-
HUTOBBIN Matepuai. XapaKTEepUCTUKOW OCOOCHHOCThIO Na— KaTHOHHUPOBA-
HUSL SBIJISIETCSI OTCYTCTBHE COJIEM, BBIMAJAIOIINX B OCAJOK. AHUOHBI COJIEH
KECTKOCTHU LEIUKOM HAIPaBJISAETCSA B KOTEN. DTO OOCTOSITENICTBO BBI3bIBAET
HEO0OXOJAMMOCTb MOBBIIICHHUS] KOJUYECTBA MPOAYBOYHOU BOJBIL. Y MSTUYECHHE
BOJBI MpU Na— KaTHOHUPOBAHUM MOJYYaeTCA TOCTATOYHO TiyOOKoe, KecT-
KOCTh THUTATEIbHOM BOJbBI MOXKET, AoBoguTcs g0 0° (mpakTUyecku
0,05-01°), meI0YHOCTh K€ HE OTINYACTCS OT KapOOHATHOW KECTKOCTH HC-
xonHou Bonbl. K HemoctaTkamM Na— KaTHOHUPOBAHHUS CIEAYET OTHECTH IO-
Jy4YEHHE TMOBBIIIEHHON MIEIOYHOCTH B TEX CIy4YasX, KOI/la UMEETCs 3Ha4yu-
TEJIbHOE KOJIMYECTBO COJIEW BPEMEHHOW ’KECTKOCTH B UCXOAHOU BoAe. Orpa-
HUYUBAETCA OJHUM Na— KaTUOHMPOBAHHMEM BO3MOXHO MpH KapOOHATHOM
KECTKOCTH BOJBI, HE MpeBhIatoniel 3—6°. B MpoTUBHOM Cily4yae MPUXOIUT-
Csl 3HAUUTEJIbHO YBEJIMYUBATh KOJMYECTBO MPOAYBOYHOM BOJbI, UTO OyjaeT
co3faBaTh yXe OoJbllKe TerioBble nmoTepu. OOBIYHO KOJIMYECTBO MPOJIY-
BOYHOM BOJbI HE mpebimaer 5—10% oT obiiero ee pacxoga, UAYIIETO Ha
MUTAHUE KOTJA.

H — Na— kamuonuposanue. Eciii KaTHOHUTOBBIN (QUIBTpP, HATTOJTHEHHBIN CYJIb-
dboyrieM, pereHepupoBaTh HE PACTBOPOM MOBAPEHHOM COJIM, & pACTBOPOM Cep-
HOM KHUCJIOTHI, TO 0OMEH OyAeT NpOoUCXOAUTh MeX 1y Katnuonamu Ca u Mg, Ha-
XOJSIIIUMUCS B OUHrIliaeMoi Bojie, 1 katuoHamu H cynsdoyris. Boga, moaro-
TOBJICHHAs] TAKUM O00Pa30M, TaKkKe UMEesI HIYTOXKHO MaJTytO )K€CTKOCTh, O]1-
HOBPEMEHHO IMOIY4YaeT KUCIYI0 U TAKUM 00pa3oM, HEMTPUTOHA JJIs TUTAHUS
MapOBbIX KOTJIOB, IPUYEM KHUCIOTHOCTH BOJIbI paBHA HEKAPOOHATHOM KECTKOCTH
Bobl. KoMOuHupyst coemectHo Na u H — kaTHOHUTOBOE BOJOyMSITUYEHHUE,
MOYKHO IOJIYYUTh XOPOIIUE Pe3yJIbTaThl. JKeCTKOCTh BOABI, IPUTOTOBIEHHON H-
Na — KaTHOHUTOBBIM CITOCOO0M, He mpeBbImIaeT 0,1° mpu menoarocTr 4—5°.

Ikama oneHKu

[TporeHT pe3ynbTaTUBHO- KauecTBeHHas OlleHKa YPOBHS OJTOTOBKH
cTH (TIpaBWIIBHBIX OTBE- bann (ormeTka) BepbainbHelii ananor
TOB)
90 — 100% 5(0TIHMYHO) 3a4eT
80 — 89% 4 (xoporo) 3a4eT
70 —79% 3 (Yy10BJIETBOPHUTEIBHO) 3a4eT

37




Menee 70% | 2(HEeYyAOBIETBOPUTEILHO) | He3a4yeT

1.JIa6opaTopHas padora Nel. CocraBieHre ypaBHEHUH 3JIEKTPOIUTHYE-
CKOM JUCCOLHAIMH JIJI1 pACTBOPOB, COJIEN, KUCIIOT, IIET0YECH.

[lenb: 03HAKOMUTBHCSI ¢ OOBEMHBIM METOJOM OIPEACIICHUS KOHIICH-
Tpalid PacTBOPOB U HAYYMThCS MEPECUUTHIBATH KOHIIEHTPAIUU U3 OJIHOU
Pa3MEpPHOCTH B JPYTYI0; 3aKpENUTh MPOWUJIECHHBIN MaTepuai; yCHenHo HUc-
M0JIb30BaTh MPUOOPETCHHBIE YMEHUH B PeaIbHON KU3HHU.

CTyaeHT JoJKEH YMETh: KJIacCHU(PHUIIMPOBATh KaueCTBO MPUPOIHBIX
BOJI, 3HaTh: OCHOBHbBIC (PM3NYECKHE M XMMHUYECKHE CBOWCTBA BOJBI, OCHOB-
HbIE TTOKa3aTeIu KaueCcTBa MPUPOHON BOJIBI.

Obwue ceedeHus 06 0OvLeMHOM Memooe onpedeneHus KOHYeHMpayuu
pacmeopos. 1lpu KOHTpoJIe BOJHO-XUMUUYECKUX PEKHUMOB KOTJIOB, CUCTEM
TEIMJIOCHA0XKEHUS, a TAK)KE ATANOB padOThI BOJOMOATOTOBKH M3-3a MPOCTOTHI
U JIOCTyITHOCTH 4Yallle BCEro MpUMeEHseTcs 00beMHbIH MeToj aHanuza. OH
OCHOBAaH Ha MPOBEJICHUH B aHAJU3UPYEMOM PACTBOPE TAaKOW peakiuu, MO-
MEHT OKOHYAHHsI KOTOPOH OOBIYHO (PUKCHUPYETCs 0 M3MEHEHHIO I[BETa WH-
IUKaTopa, 100aBJIEHHOIO B pacTBOP. TeXHMKa BBIMOJHEHUS aHATM3a TaKOBa.
B orMepeHHBII 00bEM HCCIEyeMOro pacTBopa J00aBIAETCS HECKOJBKO
Kanejib UHAWKATOpa U MOCTENEHHO W3 OIpPEeTKU JA00aBISIETCS APYroul pea-
TeHT U3BECTHON KOHIIEHTpALMK (TUTPAHT) O Hayaia U3MEHEHUs I[BeTa WH-
nukaropa. M3MeHeHue 1iseta mpoucXouT MOCie 3aBepileHrss OCHOBHOM pe-
aKIIMM CBSI3bIBAHUS MCKOMOTO BEIECTBA C TUTPAHTOM, KOTJa JI00ABIISIEMBIi
13 OIOpPETKH M30BITOK peareHTa HaYMHAET BCTYIATh B PEAKIIUIO C MHIUKATO-
pom. HeoOxoaumo 3amMeTUTh Hayajlo U3MEHEHHUsI I1IBETa, TaK Kak B
OOJILIIMHCTBE CIy4yaeB JalibHEIIee A00aBJIeHUE TUTPAHTA HE BbI3BIBACT
Oosbilie M3MeHeHMs 1BeTa. [1oAToMy KOHEIl TUTPOBAHUS JIOJKEH MPOBO-
IUTHCSL 0€3 CIENIKH C MOCIEAYIOIMMHI MOBTOPHBIMH OINPEICICHUSIMU, YTO-
ObI TOOUTHCI HAaNOOJIEE TOYHOU BEJIMUYUHEL.

2. JlabopaTopHas padora Ne2. VccnenoBaTh MoKa3aTean BOJIbI.
I{enb pa®OTHI: M3YYUTh TPEOOBAHUS K KAY€CTBY BOJIBI TEIUIOTCXHHUYC-

CKMX YCTAHOBOK, HAYUUTHCS ONPENEIATh )KECTKOCTb, IIEJIOYHOCTh U CONEP-
KaHNE XJIOPUIOB, 3aKPENUTh NPOUICHHBIA MAaTEpUAIT; YCIIEITHOE UCIIOJIb30-
BaHME MPUOOPETEHHBIX YMEHUHN B PEaIbHON KU3HU.

CTyneHT HOJDKEH yMETh ONpPENENATh TEXHOJOTHYECKHE TMOKa3aTelu
KauyeCcTBa BOJbl, 3HATh OCHOBHBIE MIOKA3aTEIN Ka4yeCTBA IPUPOJHON BOBI.

Ilokazamenu kauecmea 600vi. Bony, HaxoJsIIylOCS IOCTOSHHO B
IPUPOJHOM KPYTOBOPOTE, YCIOBHO JIEISAT Ha aTMOC(EepHYI0, MOBEPXHOCT-
HY10, NOA3€MHYIO0 (TPYHTOBYIO0) U MOpPCKyt0. Kaxmas U3 3TMX BHUIOB BOJBI
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MMEET CBOM KAaYE€CTBEHHbBIE MMOKA3aTENN, OT KOTOPBHIX 3aBUCHUT BO3MOXKHOCTh
€€ MCTOJb30BaHMS B T€X WM UHBIX Ieisix. OgHako oObIUHAs MpecHast BO/a
(moBepXHOCTHAs) BCErJa COICPKUT MPUMECH COJIE U PAaCTBOPEHHBIE Ta3bl.

[To xUMHUYECKOMY COCTaBy MPUMECH MPUPOIHBIX BOJ JIENSAT HA MUHE-
pajbHbIe M opraHudyeckre. MuHepabHbIe MPUMECH OOYCIOBJIMBAIOTCS CO-
Jep>KaHUEM B BOJI€ Pa3JIMUHBIX COJICH, KUCJIOT, OCHOBAHMM, HAXOIAIIUXCS
NPEUMYIIECTBEHHO B JMCCOLIMMUPOBAHHON (Gopme, T.€. B BUAEC KATHOHOB U
aHUOHOB. K 3TOM Ke rpynmne mpuMecerd OTHOCSITCSA U PAaCTBOPEHHBIE Ta3bl
N,,0, CO,, NH;, CH4, H,S.Opranudeckue NpuMecH COCTOAT U3 TYMYCOBBIX
BEILIECTB, BHIMBIBAEMBIX M3 MOYB, a TaK)KE€ OPraHUYECKUX BEUIECTB pa3Ivy-
HBIX TUIIOB, MOCTYHAIOIIUX U3 BCEBO3MOMXHBIX CTOKOB (CEIhCKOXO3SIIICTBEH-
HBIX, TPOMBIIIEHHBIX). [IpupoHbIE BOJBI XapaKTepU3YyIOTCS BBHICOKUM CO-
nepxanneM katuoHoB Na+, K+, Ca+, Mg+ co cnenamu NH+, Fe,+, M+,
Cuy+, Zny+, Niy+, Al;+. Cpenu aHMOHOB B COCTaBe MPUMECEH OCHOBHBIMU
spistorcst HCOj3, Cl-, SO,_4, Hsi0_3, NOs, CO,.3. IIpu 3TOM HaTpuii v KaJIuid
NPAKTUYECKA HE 00pa3yloT TPYIHOPACTBOPUMBIX COCIMHEHUM, B TO BpEeMs
KaK KaJIbLUM U MAarHui SIBJISIFOTCS BXKHEUIIMMU NPUMECSIMU B MPOLIECCE 3a-
TPSI3HEHUS TEIJIONEPENAI0IIUX MOBEPXHOCTEH. OHM BCTYNAIOT B PEAKIUIO C
aHWOHAMH U O0Pa3yIOT COJU C HU3KUMU KO3P(DUITUEHTAMH PACTBOPUMOCTH.
KotnoBo#t Boj0i1 Ha3bIBaeTCs BOAA, HaXOAIIAsACs BHYTpH KOTJa (BO BCeX
€ro sjemMeHTax). /Kecmkocms - 9mo 00Ha U3 OCHOBHBIX XAPAKMEPUCTNUK Kd-
yecmea 600bl. CaMbIM PacIpOCTPAaHEHHBIM TOKa3aTesieM SBIISIETCS 00Ias
xecTKocTh JKO - cyMMa Bcex paCTBOPUMBIX B BOJE COJIEH KalbLMs (KaJlbLIH-
€Bast )KECTKOCTh) U MarHusi (MarHueBas *ECTKOCTh), BbIPAXKEHHAS] B MUJLIIU-
rpaMM-3KBUBAJICHTaX Ha JUTp (Mr-3kB/n). JKecmxocms - smo 00Ha u3
OCHOBHBIX Xapakmepucmux kadecmea 600vl. CaMbIM pacnpoCTpaHEHHBIM
noKazaTesieM sBsieTcs o0mias xecTkocTh JKO - cyMMa BceX pacCTBOPUMBIX B
BOJIE coJieil KaibIus (KajdblMeBasi )KECTKOCTh) U MarHusi (MarHueBasi )ecT-
KOCTh), BBIPQXEHHAsI B MUJUTUTPaMM-IKBUBaJIeHTaX Ha JUTP (Mr-skB/m). Llle-
JIOYHOCTh, SIBISIOMIASICA OJHUM M3 BAXKHEHUIIMX IOKa3aTeliel KauyecTBa
KOTJIOBOM BOJIbI. [l0Ka3aH pacuer TUTpOBaHUS.

3. JlaboparopHast padora Ne3. YmsrueHve BOAbl METOAOM OCAXIACHUS Ha-
Kuneoopa3oBaTese.

Lenb paGoThl: U3YYUTHh TpeOOBaHMS K KA4€CTBY BObI TEIJIOTEXHHYE-
CKUX YCTaHOBOK, HAYYUTHCSI IPOBOAUTH MPOILIECC OCAXKIEHUS, QUIbTPALIUU
BOJIbl, 3aKpENUTh MPOIAECHHBIA MaTepUal; YCIEUIHOE UCIOIb30BAHUE MPU-
O0OpETEeHHBIX YMEHUH B peaJIbHON KU3HHU.
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CTyAeHT JOMKEH yMETh MPOBOJUTH MPOIECC OCAKACHUS, (Ub-
TpalKM, 3aKPENNUTh MIPONUICHHBIN MaTepHal.

OcBeTrnieHueM Ha3bIBAIOT MPOLECC YAAIECHUS U3 BOJbI IpyOoauC-
MEPCHBIX M KOJUIOWJIHBIX MpuMecel. Y gajieHne rpy0oACIepCHBIX 3arps3He-
HUM MOXET OBITh OCYILECTBJICHO OcaxaeHueM u puiabTpoBanueM. [Ipu oca-
AKJACHUM YACTUYKHU TBEPJIBIX BELIECTB MOJI ICUCTBUEM CHJIbI TSKECTU OCe/a-
IOT Ha JTHO pe3epByapa, B KOTOPOM OCBETJISIEMasi BOJIa HAXOAUTCS B COCTOS-
HUU MOKOSI WIM MEJIEHHOTO JABUKEHHS MO TOPU3OHTAIA WA CHU3Y BBEPX.
CrnenoBatesibHO, OCAXKACHUEM MOKHO YIAIUTh TOJBKO TOHYUIME B BOJAE 4a-
ctuuku. OcaxaeHue TpeOyeT JIUTEILHOT0 BpEMEHHU, OOJIbIIUX 00BEMOB pe-
3epByapoB U HE MOXET 00eCHe4MTh MOJIHOI0 YJaJIeHUsl rpyO0O0IuCIEpCHBIX
npumeceil. [IoaToMy ocaxkeHne Kak CaMOCTOSITENIbHBIN CIIOCOO OCBETIICHUS
BO/IbI HE IPUMEHSETCS.

OWIbTPOBAaHUEM HA3BIBAIOT MPOLECC OCBETIEHUS BOJBI IyTEM IPOITyCKa €€
Yyepe3 MOPUCTHIM Marepuas, Ha MOBEPXHOCTH M B IMOpPAaX KOTOPOTrO BoAa
OCTaBJISIET TPyOOUCTIEPCHBIE MPUMECH. ATIapaT, B KOTOPOM IPOU3BOJAUTCS
¢unbTpoBaHME, Ha3bIBaeTCS (PUIBTPOM, a MOPUCTHIA MaTepual, COAEpKa-
mMics B HEM,- (QUIBTPYIOIIEH Cpenod Wiu (QUIbTPYIOUIUM MaTepUaoM.
OUIbTPHI, CIyXallue JJis 1eJied OCBETJIEHUS BOJIbl, HA3bIBAIOTCS OCBETIIH-
TEJIbHBIMU (UIIBTPaMM; UHOTJA X Ha3bIBAlOT MEXAHUYECKUMU (PUIBTPAMHU.

OubTpoOBaHKUE BOABI MPOUCXOIUT TIOJI BO3JIEUCTBUEM PA3HOCTH JIABJICHUM
Hajg cioeM (QuiubTpyromero marepuana h,u mom Hum h,. Ilpu paGote
¢unbTpa Ah = h, - h, Ha3pIBaeTCs moTepeit Hamopa B (PUIBTPYIOIIEM CIOE.
O6b19HO B Ah BXOIUT MOTEps HAIopa HE TOJILKO B (DHIBTPYIOIIEM CJIIO€, HO
U B caMoM (QuiIbTpe (B pachpeeuTeNbHbIX YCTPOHCTBAX, TPyOONpoBOaax 1
ap.). B xauectBe QuUABTPYyIOUIMX MaTepuanoB MPUMEHSIOT APOOJICHBINA aH-
tpauur (0,8 - 1,5Mm), kBapueBslil necok (0,5 - ImMm) ¢ coaepxkanuem SiO, He
Menee 96%, kepamzur (0,8 - 1,5mMm). CiielyeT y4yuThIBaTh, YTO KBapLEBBIM
MECOK PacTBOPAETCS B LIEIOYHOM BoJie, o0oramas npo@uibTpOBaHHYIO BO-
oy  (Ha3piBaeMyl  4acTto  (UIBTpaTOM) KPEMHUEBOM  KHUCIOTOM.

4.JI1abopatopHas padora Ned4. YaneHue U3 BOJbl KOJUIOUJIHBIX MpHUMECEN
METOJIOM KOaryJIiu.

Lenp paboThl: U3yunTh TPeOOBAHUS K KAa4€CTBY BOJbI TEINIOTEXHUYE-
CKMX YCTaHOBOK, HAay4HMTbCS MPOBOJIUTH MPOLECC KOATYJSALMH, 3aKPEHUTh
NPONACHHBIN MaTepHal; YCIEIIHOE UCIIOJIb30BaHUE IPUOOPETECHHBIX YMEHUM
B PEAIbHOM KU3HU.

CryaeHT JOJKEH yMETh MPOBOAMUTH MPOLIECC KOArYJSLHUH, 3aKPENUTh
IIPOVICHHBIN MaTEpHal.
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Koazynayua 6o0bt — mporiecc yKpymHEHUsI, arperaiuy KOJUIOUIHBIX U
TOHKOJIMCIIEPCHBIX MPUMECEH BOJIBI BCIEACTBUE UX B3aUMHOTO CIUIAHUS MO
JEHCTBUEM CHJI MOJIEKYJISIPHOTO MIPUTSKEHUSI ¢ 00pa30BaHUEM XJIOMBEB H IO~
CIIEIYIOIINM BBIMAJCHUEM UX B OCaJOK. B mpakTHke BOAOMOATOTOBKH H3-
BECTHBI JIBa BUJIa KOATYJISIIIMM — KOAryJISALKs B TOJIIE 3€PHUCTOM 3arpy3KH
¢unbTpa (KOHTAKTHASI KOATYJISALNS) U KOATYJISIIHS, POUCXOIAIIAs B Kamepax
XJIONIbeoOpazoBaHus (KoaryJssius B CBOOOIHOM o0beMe). KoarysaHt gokeH
UMETH 3apsJl, TPOTHUBOIOIOKHBIN 3apsily KOJUIOUIHBIX YaCTHI], HAXO/ISIIIIUXCS
B BOJIE; CaM KOAaryJisiHT 00pa3yeT KOJUIOWIHBIA pacTBOp, OBICTPO KOATyJIUpY-
IOLIUICSA ¢ 00pa30BaHUEM XJIONBEB, BBHINMAJAIOIINX B ocafgok. Heltpanusanuo
3apsia KOJUTOMIHBIX YaCTHUI[ BOJBI HA MOBEPXHOCTH XJIOTHEB KOATYJISHTA Ha-
3BIBAIOT HEUTPATM3alMOHHON KOATryJIsAIMeH, a X MOCIEAYIOUIyI0 ariioMepa-
IIUIO B KPYIIHBIE XJIOMbS MyTeM aJCOPOIINU WITH aare3u — (DIOKKYIISIIIHEH.

JItst KoaryJsiiuy UCTIONB3YIOTCA pa3InyHbIe KOaryisHThL. B kauecTBe koa-
TyJITHTa HanOoJiee MHUPOKO Ha BOJOMPOBOJAAX MPUMEHSIOT Cyib(dar aimo-
MuHUS (cepHOKHCIBIA TMHO3eM) — Aly(SO4)3-18 H,0O, CepnHokucnyto 3a-
KHCh kene3a FeSO,, xmopHoe xene3o FeCl.

Jljig yckopeHust mpolecca KoaryJsiiiMi IPUMEHSIOT (IIOKKYJISHTBI — BBICO-
KOMOJIEKYJIIPHBIE CUHTEeTHUECKUEe coenuHenus. [lonmakpwiamug — onuH u3
CUHTETHYECKUX (IIOKKYJISTHTOB, UCIIOJIb3YEMbIil BMECTO MUHEPAJIBHBIX KOAry-
JSTHTOB JUIsSL HEUTpanu3aluu 3apsga U (DIOKKYJSUMUA HAXOASIIMXCA B BOJAE
KOJIJIOUJHBIX IIPUMECEHN.

Ha X0 1 yCHemHoCcTh KOAryJisiliiy BIMSIOT HE TOJIBKO IIEIOYHOCTH BOJBI,
HO M KOHLEHTpalusi BOJOPOAHBIX MOHOB (pH), TemmepaTypa, 'yMHHOBBIE
BEILIECTBA 3ALIUTHBIX KOJUIOMIOB, XapakTep B3BECH, XUMHUYECKHE CBOWCTBA
KOAaryJisiIHTa M yCJIOBHS NMPOXOKICHUS Mpouecca koaryysiiuu. [loatomy Teo-
PETUYECKOr0 pacueTra HEeIOCTaTOYHO W Ha KaKJIOM BOJONPOBOJIE CTaBITCS
OTBITHI JIS1 ONPEIEIICHNS ONITUMAIbHOM JO3bI KOATryJISHTA.

Kputepun onieHku 1a00patopHOil pabOThI

OrneHka | Kpurepun
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CTyIeHT BBINOJIHUI BCIO PabOTy B MOJHOM 00beMe ¢ COOII0IeHueM Heo0-
XOAMMOM MOCIIeI0BaTEILHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUIl; BCe
OIIBITHI ITPOBEJT B YCIOBUAX U PEKUMAX, 00€CIICUNBAIOIINX MTOJIyUYeHHUE Mpa-
BIJIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOIIOAA TpeOOBaHUS OE30MIaCHOCTH
«3a4er TPyZAa; B OTYETE NPABMUIIBHO U aKKYPaTHO BBITIOJIHUII BCE 3aIHMCH, TaOJIUIIH,
PHUCYHKH, YepTEeKH, rpadUKu, BEIYUCICHHS; TPABUIHHO BHITTOIHIII aHAIHN3

Ecnm pe3ynbTaThl He MO3BOJIIOT C/AENIATh MPABUIBLHBIX BHIBOJIOB, €CJIH OTBI-
«He3aue ThI, ©3MEPEHUSI, BEIYUCIICHUSI, HAOIIOICHHUS TPOU3BOIMINCH HETIPABUIIHHO,
KOTJIa yYaIIuics COBCEM HE BBIMTOJHUII PadoTy.

d®opMa U YCJI0BHS ATTECTAIMU: TEKYHIUI KOHTPOJb 110 3aBEPIICHUIO Te-
MbI.(pa3aeJibl)
BpeMst BbINIOJTHEHMS:

ITOJITOTOBKA 5 MMH;

BBIIIOJTHCHUE yac 30 MUH;

opopmieHne ucnaya 10 wmuH;
BCETO yac 45  wmuH.

Bonpochl kK MpoMe:KyTOYHOM aTTecTaluu (3K3aMeH)

du3nyecKkue 1 XUMHUYIECKHE CBOMCTBA BOIBI
[IpupoHbIe BOABI M MOKA3ATEIN Ka4eCTBA
Bemectna, 3arpsi3Hsa0mmMe BOJIbI, IPUMECH

Bunael oTiioxeHUu.

Buner Hakunen

MarnutHas 00paboTKa BOJIbI

[lonsaTHe 0 KauecTBe napa, NPUMECH, MPUMECH Mapa

X NN R YD

Bemecrna, 3arps3sstoniue nap

9. Il€noyHo3eMeNbHbBIE OTJIOKEHMS B KOTJIaX

10.MeToas!l yaaneHus: OTJIOKEHHUM C MOBEPXHOCTH HATPEBA
11.I1lepuoanueckas 4ucTKa KOTEIHHOTO 000PYA0BAHHUS
12.ITonsiTue 0 KauecTBe napa, NPUMECH, IPUMECH Iapa
13.BemectBa, 3arps3HsIOMIKAE Map

14.®akTopsl, ONpeAeIISIONINe Ka4eCTBO Mmapa
15.11IponyBKa, BUABIL, LIETU

16.MeToap! Moay4eHHs: YUCTOrO napa
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17.Ilepuoanueckasl YMCTKA KOTEIHHOTO 000PYI0BAHMUS

18.Koppo3us TermiocuiioBoro o00py0BaHusI U METOIbI OOPHOBI ¢ HEl
19.VY nanenue u3 Boabl KOPPO3MOHHO-ATPECCUBHBIX Ta3oB. [[easpaTopsl
20.Ananu3upoBaTh KOPPO3UIO MAPOBBIX KOTIOB, TPYOOIIPOBOIOB
21.Koppo3us nipu cTosHKe 000py10BaHUs

22.JleaspaTtopsl BAKYyMHOI'O THUIIA

23.Jleasparopsl aTMOChHEpPHOTO TUIIA

24 1Ipouecc ynaneHus yriaeKUCIOThl U3 BOJIbI

25.0OCHOBHBIE METO/IBI OCBETJIEHUS BOJIBI

26.CyurHocTh mpoI1iecca KoaryJisiuu

277.BpIOOp cXE€MbI XUMBOJIOOYUCTKH

28 Harpwnii - KaTHOHHBIE YCTAHOBKH

29.1Iponecc ynameHus: yriieKUCIOThI U3 BObI
Kpurepuu onenkn

VYcnoBus, mpu KOTOPBIX BeIcTaBisieTca | OueHka
OLICHKA

OTBeT NMOJIHBIN U NPAaBWIbHBIN Ha
OCHOBaHUU M3yUYEHHBIX 3HAHUU U yMe-
HUU; MaTepral U3JI0KEH B ONPE/IEIICH- 5 (oTnM4HO)
HOM JIOTMYECKOM MOCIIEeI0BATEIbHO-
CTH, JTUTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITEIIbHBIM.

OTBeT NOJHBIA U NPaBUIbHBIN Ha
OCHOBAaHHUH M3YYEHHBIX 3HAHUU U yMe-
HUI; MaTepuas U3JIOKEH B OIIPEIEIICH-
HOU JIOTHYECKOM MOCIIEA0BATEIBHO- 4 (xopor1o)
CTH, IIPHU 3TOM JOMYIIEHbI ABE-TPU HE-
CYIIECTBEHHbIEC OITMOKH, UCTIPABJICH-
HbIE 10 TPeOOBAHUIO MPENOAABATEIIS.

OTBET NOJHBIN, HO MPU 3TOM JOMYIIIE-
Ha CyIIECTBEHHAs OIMMOKa, WU He-
MIOJIHBIM, HECBSI3HBIM.

3 (yAOBIETBOPUTENBHO)

ITpu oTBeTE OOHAPYKEHO HETTOHUMA-
HHUE YJaluMCsi OCHOBHOTO COZIepKa-
HUSl y4eOHOTO MaTepHalia UM JI0My-
IICHBI CYIIECTBEHHBIE OMIMOKHU, KOTO- 2 (HeyOBJIETBOPUTEIHHO)
pBIE€ CTYACHT HE CMOT HCTIPAaBUTh MPHU
HABOJIAIINX BOIIPOCAX MPETO1aBaTeNs
WJIM OTBET OTCYTCTBYET BOOOIIIE.
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3ananus nuas ouenkn ocsoennst MJIK 01.02 KorenbHble ycTaHOBKH

[Ipaktuueckoe 3ansitue Nel Omnpenenenue temioBbix noteps U KITJI
JUTSL 3aJaHHOTO THITA KOTJIa

[{enpro mpoBeIeHUS NPAKTUYECKOTO 3aHATHUS SIBISETCS NMPUOOpETEeHne
IPAKTUYECKOTO HABBIKA 110 ONPEIEICHUIO COCTABISIOIMX TEIIOBOTO OajlaH-
ca koTia u kodpuuenta noneznoro aerctaus (KILI).

B pe3ynbTaTe BRINMOIHEHUS TPAKTUYECKOTO 3a/IaHUs CTYACHT JI0JKEH:

3HATB: COCTaBIIAIONIME TEIUIOBOTO OanaHca KOTja U (PaKTOphI BIUSIO-
1€ HA HUX.

YMeThb: onpeensaTh COCTaBIAONME TeNIoBoro 6ananca kotia u KI1/1

[Ipaktueckoe 3ansitue Ne2 PacueT yacoBOro pacxoja TOILIMBA Mapo-
BOI'0 (BOJOTPEIHOI0) KOTJIa

[{enpro mpoBeneHNS MPAKTUUECKOTO 3aHATHSL SBISICTCS MPUOOpETEHNE
MPAKTUYECKOTO HaBbIKA MO OMPEIECICHUIO PACcX0/1a TOILIMBA BOJIOIPrperHO-
ro KOTJIa.

B pe3ynbTaTe BBINONIHEHUS MPAKTUYECKOTO 3aJJaHUs CTYJICHT JJOJKEH:

3natb: OOmiee ypaBHeHUe OaylaHca TEIIOThl KOoTia. CocCTaBistoue
TeII0BOro OanaHca (ypaBHEHHE MPSIMOTO OanaHca U 0OpaTHOro OanaHca)

Ymers: onpenensats KIIJ u pacxon Tomimsa

[Tpaktuueckoe 3amanne Ne3 M3yueHune KOHCTpYKUUN BHYTpuOapabaH-
HBIX CEMapalMOHHbIX YCTPOMCTB MO YepTeKaM

Llenpto mpoBefeHUsT MPAKTUYECKOTO 3aHSATUSL  SABISAETCS H3yUYCHHE
KOHCTPYKIIMH BHYTpHUOapaOaHHBIX CeNapalMOHHBIX YCTPOMCTB, obecreun-
BAIOIIMX MOJIy4eHHE Mmapa TpeOyeMoro KauecTna

B pesynbTaTe BBIMOTHEHUS TPAKTUYECKOTO 3aHATHS CTYICHT JOJIKEH:

3uaThb :TpeboBaHus, IpeIbIBIIEMbIC K BOJIE U TIAPY

Ymerb:BriOupats MeTOAbI OTYUEHHS TTapa TpeOyeMoro KkauecTna

[Ipaktuueckoe 3amanue Ne 4 CrymeHuatoe ucnapeHue B Oapabane
KOTJIa (M3YyYEHUE CXEM)
[leapro TpoBeneHUsS MPAKTHUYECKOTO 3aHATHS  SIBISICTCS H3ydYCHHUE
CXEM CTYIIEHYaTOro McapeHus B 0apabaHHBIX KOTJIAX .
B pe3ynbraTte BRIMONHEHUS TPAKTUYECKOTO 3aJaHuUs CTYACHT JOJKCH:
3HaTh: CXEMBI CTYIIEHYATOT0 UCTIAPCHUS
Ymetsh: PazOupaThcsi B cxemax CTyNeHYaToro UCrnapeHus

[Tpaktnueckoe 3amanue NoS M3ydeHne KOHCTPYKIMI TOIOK IO YepTe-
#KaM(pUCYHKaMm)

[lenpt0 mOpOBEICHUS MNPAKTUUYECKOTO 3aHATUS SBISIETCA W3Y4YECHUE
KOHCTPYKIIMHU PA3JIMYHBIX TUIIOB TOIOK.

B pe3ynbrare BBINOIHEHUS MPAKTUYECKOTO 3a1aHUS CTYIEHT JOJIKEH:
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3Hatb: KOHCTpYKIIHIO, TEXHUYECKUE XAPAKTEPUCTUKU PA3TUYHBIX TH-
MIOB TOTIOK U 00JIaCTh MPUMEHEHUS.
Ymernb: Paz0upaTbcst B KOHCTPYKIMSX TOIOK

[Ipaktnueckoe 3anstue Ne 6 H3ydyeHume KOHCTPYKIMM TOPENOYHBIX
ycTpoucTB Llenbro mpoBeneHnsl MPAKTUYECKOTO 3aHATUS SBISAECTCS U3yde-
HUE CXEM CTYIIEHYaTOro ucnapeHus B 0apabaHHBIX KOTJIAX .

B pesynbrare BBINOJIHEHUS TPAKTUYECKOTO 3aJaHUs CTYIEHT JOJKEH:

3HaTb: CXeMBbI CTYIIEHYATOr0 UCHIAPEHUS

Ymersn: PazOuparhcs B cxemax CTyNeHYaToro UCrnapeHus

[IpakTrueckoe 3ansarue Ne7/
N3yuenue koucTpykiuu kotioB JAE u JJKBp no uyeprexam
Ilenpr0 1poBeNEHUsA NPAKTUYECKOTO 3aHATHSA SBIACTCS W3YYCHHUE
KOHCTPYKIIMH IIAPOBBIX KOTJIOB.
B pesynbraTe BBITIOIHEHUS TPAKTUYECKOTO 3aJaHUs CTYICHT JOJIKEH:
3HaTh :KOMINOHOBKY M KOHCTPYKLHMIO MapoBbiX KoTiaoB Tuna JE U
JAKBp
YMeTb: 1aBaTh XapaKTEPUCTHKY KOHCTPYKTUBHBIM OCOOEHHOCTSM KOTJIa IO
cXemaM, 4epTexam

[Ipaktnueckoe 3anarue Ne§ M3yuenue koHCTpykuuid koo KBI'M,
KB-TC, no ueprexam
[lenpr0 mMpoBeNEHUS NPAKTUYECKOTO 3aHATUU  SIBISIETCS H3Y4YEHHUE
KOHCTPYKLMM BOJOTPEHHBIX KOTJIOB
B pe3ynpTaTe BBINOIHEHUS IPAKTUYECKOTO 3a1aHUsI CTYACHT JI0JKEH:
3HaTtbh: KOMIOHOBKY M KOHCTPYKIIMIO BOJIOIPEMHBIX KOTIOB Tuia KB-
I'M, KB-TC, IITBM.
YMeThb: 1aBaTh XapaKTEPUCTUKY KOHCTPYKTUBHBIM OCOOCHHOCTSIM KOTJIA 110
cXemaM, 4epTeKam.

[IpakTnueckue 3ansaTus Ne 9 M3ydyeHne KOHCTPYKIMM dHEPrEeTUYECKUX

KOTJIOB
[lenpro mpoBeNEHUS MNPAKTUYECKOTO 3aHATUS  SIBISETCS HU3YyUYECHHUE

KOHCTPYKIIMU YHEPTETUUECKUX KOTJIOB

B pe3ynbTaTe BBIONHEHUS IPAKTUYECKOTO 3aJaHUs CTYICHT JOJKEH:

3HaTh: KOMIIOHOBKY M KOHCTPYKLMIO JHEPTE€THUECKUX KOTJIOB
YMeThb: 1aBaTh XapaKTEPUCTUKY KOHCTPYKTUBHBIM OCOOEHHOCTSIM KOTJIA 110

CXEMaM, YEPTEKAM.

[Ipaktueckoe 3anarre Ne 10 O3HaKOMJIEHHUE C COBPEMEHHBIM KOTEIIb-
HBIM 000pyOBaHUEM
[{enpr0 MpoOBEeAECHUSI MPAKTHUYECKOTO 3aHATHS ABJSECTCS WU3YyUYECHUE
KOHCTPYKITUU COBPEMEHHOTO KOTEIHLHOTO 000pYI0BaHUS
B pe3ynbrare BBINOIHEHUS MPAKTUYECKOTO 3a1aHUS CTYIEHT JOJIKEH:
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3HaTh: KOHCTPYKIINIO U TEXHUYECKHE XapaKTEPUCTUKU COBPEMEHHOTO
KOTEIHHOTO 000pyA0BaHUS
Ymeth: JlaBaTh XapaKTepUCTUKY KOHCTPYKTHUBHBIM OCOOCHHOCTSIM COBpE-
MEHHOTO KOTEIHFHOTO 000pYA0BaHMUS.

[Ipaktnueckoe 3anatue Nell HM3yyeHne KOHCTPYKIHM TapHUTYPHI ,KAPKACOB H
0OMYPOBKH.
[{enpro IpoBEAEHUST MPAKTUYECKOTO 3aHATHS SIBIIIETCS U3YUYEHUE pa3-
JIMYHBIX TUIIOB CTPOUTEIBHBIX KOHCTPYKIIMI KOTJIOB.
B pe3ynbTaTe BBIONHEHUS IPAKTUYECKOTO 3aJaHUS CTYIEHT JOJKEH:
3HaTh: KOHCTpYKTHBHOE BBHINOJIHEHHE KAapKacoB, OOMYpPOBKH, TapHHU-
TypbI KOTJIOB.
Ymern: JlaBaTh XapakTepUCTUKY OOMYpPOBKE, KapKacy U TapHUTYpe KOTja
[Ipaktueckoe 3anstue Nel2 M3yueHHe KOMIOHOBOK M KOHCTPYKIIHA
naporieperpeBaresue, 3KOHOMan3epoB U BO3AYXOIOI0OIPEBATENEN 110 YepTe-
*aM Llenbro MpoBeIeHNsT NMPAKTUYECKOTO 3aHATUSA SABJISAETCA U3yYEHUE DPa3-
JIMYHBIX THUIIOB MOBEPXHOCTEW HArpeBa KoTia.
B pesynbTaTe BBITONHEHUS IPAKTUHYECKOTO 3aHATHUS CTYACHT JOJIKEH:
3HaTh: Ha3HaueHue, KOHCTPYKIIMIO, YCIOBHUS padOThl MOBEPXHOCTEN
HarpeBa KoTJa.
Ymerb: Onpenenarb KOHCTPYKTUBHBIE XAPAKTEPUCTUKHU U THUII IIOBEPXHOCTU
HarpeBa Io 4epTekaM U CXeMaM.

[Ipaktnueckoe 3anstue Nel3 I3yueHne KOHCTPYKIMM apMaTypbl MO
pUCYHKaM
[lenpro mpoBeACHUSI MPAKTUYECKOTO 3aHATHS SIBIIAETCS U3YUEHUE pa3-
JIMYHBIX TUIIOB KOHCTPYKLIHUH apMaTyphl.
B pe3ynbTaTe BBINONIHEHUS IPAKTUYECKOTO 3aJaHUS CTYJICHT JJOJKEH:
3narb: HazHaueHnue, KOHCTPYKIUIO, MPUMEHENE
YMmeth: JlaBaTh XapaKTePUCTUKY KOHCTPYKTUBHBIM OCOOCHHOCTSM pa3ind-
HBIM THUIIaM apMaTypbl

[Ipaktueckoe 3anatue Ne 14 M3ydeHue KOHCTPYKUHMH TATOAYThEBBIX
MAIlIMH Pa3JIMYHbIX TUIIOB.

[lenpto mpoBeAEHUsS] MPAKTHYECKOTO 3aHATHUS  ABJSECTCS M3YYECHUE
KOHCTPYKIIMH Pa3JIMYHBIX TUIOB TATOYyThEBbIX MALIVH

B pe3ynbrare BBINOIHEHUS MPAKTUYECKOTO 3a1aHUS CTYIEHT JOJDKEH:

3HaTh: KOHCTPYKTHBHOE BBINIOJIHEHHUE ABIMOCOCOB U TYThEBBIX BEHTH-
JSATOPOB.

¥Ymern: PerynupoBars NpoOU3BOAUTEIBHOCTD TATOYTHEBBIX MAIIWH.

[Ipaktuueckoe 3anstue Nel5 WM3ydeHue BUOpAIMOHHOTO MeETOAA
OYMCTKH ITOBEPXHOCTEHN HArpena.
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[enpto mpoBeNeHUS] NPAKTHUUYECKOTO 3aHATHUS  SIBIISIETCS HU3YyYECHHUE
TE€XHOJIOTUW OYUCTKH MOBEPXHOCTEN HarpeBa OT HAPYKHBIX OTIO0KEHUI
B pe3ynbTaTe BBINONIHEHUS IPAKTUYECKOTO 3aJaHUS CTYJICHT JOJKEH:
3nath: Kiaccupukanmio HApyXHBIX OTIOKEHUW U TEXHOJIOTHIO
OYMCTKH ITOBEPXHOCTEN HArpeBa.
¥YMeTh: BHIOUpATh CIOCOO OUHUCTKHU MTOBEPXHOCTEN HArpena.

[IpakTtuueckoe 3auarue Ne 16 M3yueHue MeTog0B 001yBKU U OOMBIBKH
IIOBEPXHOCTEN Harpesa

[{enbto pOBEICHUSI TPAKTUYECKOTO 3aHATHUS ABJISECTCS U3YYEHHUE TEX-
HOJIOTMM OYMCTKH MOBEPXHOCTEN HarpeBa OT HAPY>KHBIX OTJIOKEHHUI METO-
JIOM OOMBIBKH U OO TyBKH.

B pe3ynbTaTe BBINONIHEHUS IPAKTUYECKOTO 3aJaHUS CTYICHT JOJKEH:

3nath: Kiaccudpukanuio HapyXHBIX OTIOKEHUA U TEXHOJIOTHIO
OUYMCTKHU IMOBEPXHOCTEN HarpeBa JJaHHbIMH METOJIAMU

YMeTh: pa3buparbcs B ammaparax Juisi OOAYBKH TOTIOYHBIX SKPaHOB U 00-
MBIBKM KOHBEKTHBHBIX IOBEPXHOCTEW HArpeBa.

[Ipaktnueckoe 3ansaTre Ne 17 CxeMbl TOIUIMBHOTO XO3SIMCTBA MPH CHKH-
TaHWW TBEPJIOIO TOILUINBA

[{enpro mpoBeNEHUS NTPAKTHYECKOTO 3aHIATUS SIBISIETCS U3yYEHHUE CXE-
MBI TOIUIMBOMO/IAYH MPU CKUTAHWH TBEPIOTO TOILJIMBA.

B pe3ynbTaTe BBITONHEHUS PAKTUYECKOTO 3aHATHUS CTYACHT JOJIKEH:

3HaTb: CxeMy TOIIMBONOAAYN TBEPJIOrO TOIUIMBA U HAa3HauY€HUE 000-
pPYIOBaHHUs

Ymern: PazOuparbcs B cxemax TOIUIMBOINOAAYH, IO 4YEPTEKaM U CXeMaM
OTpeeNATh THUI U Ha3HaYeHUEe 000pY10BaHMUS.

[IpakTueckoe 3anstue Ne 18 CxemMa Ma3yTHOTO X0351CTBa
[enpto mpoBeNEHUSI MPAKTHUUECKOTO 3aHATHUSl  SIBJISIETCS HU3yUYECHHUE
TOIUIMBHOT'O XO3SICTBA KOTEJIBHBIX MPU CKUTAHUU KUJIKOTO TOILUIMBA
B pe3ynbraTe BBINOIHEHUS MPAKTHYECKOTO 3aHATHS CTYAEHT JIOJIKEH:
3Hath: CxeMbl Ma3yTHBIX XO3SMCTB KOTEIbHBIX M Ha3HaueHHE 000py-
JIOBAHUS.
¥Ymern: PazOuparbcs B cxeMax TOIUIMBOINOAAYM, MO YepTekaM U CXeMaMm
OTPEICNIATh TUI U Ha3HAYeHUE 000PYy10BaHUS.

[Tpaktuueckoe 3anstre Ne 19 Cxema razocHaOkeHUs
[lenpto MpoBeICHUSI TPAKTUUECKOTO 3aHITUSL SIBIISIETCS U3yUEHUE CXE-
MBI Ta30CHA0XKEHUS KOTEIbHBIX YCTAHOBOK
B pe3ynbTaTe BBINONIHEHUS IPAKTUYECKOTO 3aJaHUs CTYJICHT JTOJKEH:
3Hath :CxeMbl ra30CHA0KEHHSI KOTEIbHBIX YCTAaHOBOK M HAa3HAYCHUE
000pynOBaHUSL.
YmMmerb: PazOuparbest B cxeMax razocHaOKeHUsI KOTENbHBIX, M0 YepTekKaM U
cXxemMaM OMNpeAesiTh TUIl U Ha3HAYeHHUE 000py0BaHUS.
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Kpurepuu onieHKH npakTUYecKoil paboThl

OueHka

Kpurepuu

«OTnnyHO»

ITpakTryeckas paboTa BBIIOJHEHA B OJHOM 00beMe ¢ cOOII0IeHuEM Heo0-
XOAMMOI nocienoBateabHOCTH. CTyIeHThI paboTaIH MOJHOCTHIO CAMOCTO-
ATEJBHO: 110100pau HeOOXOAMMBbIE [T BBINOJIHEHUS MTpelaraeMbIX padoT
MCTOYHUKHU 3HAHUH, IOKa3aIu HeOOXOAUMBIE JUIsl IPOBEICHUS MTpaKTHYe-
CKUX U CAMOCTOSITEIIbHBIX PA0OT TEOPETUUECKUE 3HAHUS, IPAKTUUECKUE
YMEHUS U HaBBIKH.

PaboTa odopmileHa aKKypaTHO, B ONITUMAIILHON JJIs1 (PUKCALUU PE3yJIbTaTOB

(opme. JlaHbl TOJTHBIE U IPABUIIBLHBIC OTBETHI HA ITOCTABJICHHbBIE BOIPOCHI

«Xopomio»

[TpakTHdeckasi Hili CaMOCTOSITeIIbHAS pa00Ta BHITIOJTHEHA CTYICHTAMH B TTOJI-
HOM 00BbEME U CaMOCTOSITEIIbHO. JlomycKaeTcsi OTKJIOHEHHE OT HEOOXOIMMOU
MOCJIC0BATEIILHOCTH BBIMIOTHCHHUS, HE BIIHSONICE HA TPABUILHOCTD KOHEY-
HOTO pe3yJsbTaTa (epecTaHOBKA ITYHKTOB TUIIOBOTO IIaHA, TIOCIICIOBATEIIb-
HOCTB BBITIOJTHSIEMBIX 3aJ[aHHI, OTBETHI Ha BOIIPOCHI). MICIIOIB30BaHbI yKa3aH-
HbIC HCTOYHUKH 3HaHMH. PaboTa nokaszaia 3HaHHe OCHOBHOT'O TEOPETHYCCKO-
ro MaTepraja U OBJIAJICHUE YMEHUSIMHU, HEOOXOUMBIMU JIJISI CAMOCTOSTEIIh-
HOT'O BBIITOJIHCHHUS PaOOTHI.

JloImyCKarOTCs HETOYHOCTH M HEOPEIKHOCTH B 0()OPMIICHHUH PE3YJITATOB pa-
OOTEI.

«YIIOBJ'IGTBOPI/ITC
JIBHO»

[TpakTudeckast pabora BEITIOTHEHA ¥ O(hOpMIIEHA C TIOMOIIBIO TPEIo/1aBa-
tens. Ha BbImonHeHHe paboThI 3aTpayeHO MHOTO BpeMEHH (JaHa BO3MOXK-
HOCTb J10JienaTh paboTy AoMa). CTyJEeHT MoKa3ajl 3HaHUS TEOPETUUYECKOTO
Marepuana, HO HCIBITHIBANIN 3aTPYAHEHHS TPH CaMOCTOSITENbHOU padore
CO CTATUCTUYCCKUMHU MaTCpUaIaMU.

«Heynosnersopu
TEJIBHO»

BricTaBnsercs B Tom ciIydae, Koria CTyACHT OKa3aJICA HC ITOATOTOBJICHHBIM
K BBIITOJTHEHHIO 3TOH pa6OTI)I. HOJ'Iy‘leHHBIC PE3YJIbTAaThl HC IO3BOJIAIOT CHC-
JIaTh IMPaBUJIBHBIX BBIBOAOB U INOJIHOCTBIO PACXOIATCA C IMOCTaBJICHHOM ne-
JIBIO. O6Hapy>1<eHo IJIOXO0€ 3HAHHUEC TCOPECTUUCCKOIO MaTtcpraia u

OTCYTCTBUC H€O6XOI[I/IMI>IX YMCHI/Iﬁ.

JlabopatopHas pabora 1-2 M3yuenue paboThl SHEPTETUYECKUX KOTJIOB

[{enpro mpoBeaeHMs 1a00paTOPHON PabOTHI SIBISIETCS M3YYEHHE OCHOB
IKCILTyaTallK SHEPTeTHUECKUX KOTI0B [1-00pa3Hoit KOMITOHOBKH

B pesynbTaTe BhIMOMHEHUS 1a00paTOPHOI pabOTHI CTYICHT JOJKEH:
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3naTs :IIpaBwiia skciuTyaTaliM NapoBbIX KOTJIOB, MOPSAAOK MOJATOTOB-
KU K pacTOIIKE ,pacTOKa, BKIIOUEHHUS B pabOTy M OCTaHOBa KOTJoarpera-
TOB
YMeTh: IPOU3BOAUTH MOATOTOBKY, BKIIOUEHHE B padoOTy ,00CTyKHBaHUE BO
BpeMs pabOThI ,[IJIAHOBBIE U aBAPUHBIE OCTAHOBKHU KOTJIAOIPEraTa.

JlaGoparopnas padota Ne 3 N3yuenue paboThl NapoBOro KOTIa

[enbro npoBeneHnsa 1ab0paTOpHOM paboThl sBIsETCS (GOPMHUPOBAHKE
y CTYICHTOB TEOPETHUECKON M MPAKTUYECKON TMOATOTOBKH IO METOJaM I0-
JTy4eHwusl, TpeoOpa3oBaHusl W UCIOIb30BAHUS TEIIOTHI B MAPOBBIX KOTIAX.
®dopMupoBaHUE y CTYJEHTOB MPAKTHUYECKUX YMEHHUH 1O COCTaBIIEHUIO pe-
KUMHOM KapThl KOTJA.

B pesynbraTe BhINogHEHUS Ja00paTOPHOI pabOThl CTYJIEHT JOJIKEH:

3HaTh: [IpaBuna skcruryaTaliii NapoBBIX KOTJIOB, MOPSJIOK MOATOTOB-
KU K pacTOIIKE ,pacToONKa, BKIIOUYEHHUS B pabOTy M OCTaHOBa KOTJoarpera-
TOB

¥YMeTh: IPOU3BOANTH MOATOTOBKY, BKIIOUEHHE B padOTy ,00CITyKHBaHUE BO
BpeMsi paboThI ,IIJTAHOBBIC M aBAPUITHBIE OCTAHOBKU KOTJIa0rperara.

JlaGoparopnas padota Ne 4 N3yuenue paboThl BOAOTPEHHOIO KOTJIa
[enbro npoBeaeHus: 1ad0paTopHOil pabOTHI sIBAsETCS (POPMUPOBAHUE Y
CTYJEHTOB T€OPETUYECKON M MPAKTHUECKON MOJATOTOBKHU IO IKCILUTyaTaIHH
BOJIOTPEHHBIX KOTJIOB.
B pesynbTaTe BhINoOgHEHUS Ja00paTOPHOI pabOThl CTYJIEHT JOJIKEH:
3natb: [IpaBuia sKkcrutyaTanuu BOJOTPEUHBIX KOTJIOB, HOPSAIAOK IOJ-
TOTOBKHM K PACTOIKE, PacTOIKa, BKIIOUEHHS B padOTy M OCTaHOBa KOTJO-
arperaton
YMeTh: MpOU3BOIUTH MOATOTOBKY, BKIIIOUEHHE B pabOTy ,00CiIy)KMBaHHE BO
BpeMsi pabOThI ,IIJIAHOBBIE M aBapUITHbIE OCTAHOBKU BOJAOTPEHHBIX KOTJIOB

JlabopaTopHast padora Ne S U3yyenue padorsl TAroAyTbeBbIX Ma-
IIMH

Lenpro nmpoBeneHus J1abOpaTopHON paboThl ABISIETCS (DOPMUPOBAHKE
y CTYJIEHTOB TEOPETHYECKOM M IMPAKTUYECKOM IMOATOTOBKHM IO DKCILTyaTa-
LW BEHTUISATOPOB U IBIMOCOCOB.

B pesynbrare BINoONHEHN 1a00paTOpHOI pabOThl CTYJEHT JIOJIKEH:

3HaTh: OCHOBHBIE NpPaBWIA HKCIUIYyaTallMM BEHTWISATOPOB U JIBIMOCO-
COB

YMeTb: OCyIIECTBIISATh IYCK, OCTAHOB U OOCIYy)KMBaHHE TATOTYThEBBIX Ma-
IIVH.

JlabopaTopHasi padora Ne 6 PeryanpoBanue TArogyTbeBbIX MAIIMH

Lenbto mpoBeaeHust 1abopaTopHON paboTHI ABIsAETCS (POPMUPOBAHHE Y
CTYJIEHTOB TEOPETUYECKON M NPAKTUYECKON IMOATOTOBKH IO PETYIUPOBa-
HUIO pa0dO0ThI BEHTUJISITOPOB U IBIMOCOCOB.
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B pe3ynbTaTe BBIONIHEHUS Ja00paTOPHOM pabOThI CTYJIEHT JIOJKEH:
3Hatb: OCHOBHBIC ITpaBHJIa AKCIUTyaTallMM BEHTUJISTOPOB M JIBIMOCO-
coB. CriocoObI perynupoBaHus padOThI JHIMOCOCOB M BEHTHIIATOPOB
YMeThb: OCyHIECTBIIATH IyCK, OCTAHOB M OOCITY>KHBAaHHUE TATOMYTHEBBIX Ma-
IIIVH, PETyJIUPOBAHNE MPOU3BOIUTEILHOCTH

Kpurepuu onenku mabopatopHoit paboTh

OrneHka Kputepun

CTyaeHT BBITIOTHUI BCIO paOdOTy B TTOJIHOM 00beMe ¢ COOJTIOICHIEM HE00-
XOJAMMOM MOCIIEIOBATEILHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUIT; BCE
OIIBITHI ITPOBEJT B YCIOBUSAX U PEKUMAX, 00€CIICUNBAIONIHNX ITOJTyYECHHUE ITpa-
BUJIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOIIOAAI TpeOOBaHHS OE30MaCHOCTH
«3a4yem» TPyAa; B OTYETE NPABUIBHO M aKKYPATHO BBIITOJIHWII BCE 3aITMCH, TAOIUIIHI,
PHUCYHKH, YEPTEKH, rpaUKH, BEIYUCICHHS

Ecnu pe3ynprarsl HE MO3BOJISAIOT CAENATh TPABUIIBHBIX BHIBOJIOB, €CJIH OIIbI-
«He3aueT» ThI, U3MEPEHUS, BEIYUCIICHUS, HAOTIOCHHSI POU3BOIUINCH HETIPABUIIBHO,
KOT'/Ia YYaIIMICsl COBCEM HE BBITIOJHUI paboTYy.

dopMa ¥ yCJI0BUA ATTECTALNUM: TEKYIUMH KOHTPOJIb 10 3aBePLICHUI0 TeMbI
Bpemsi BbINOTHEHUSA:

MNOATOTOBKA 5 MUH,;

BBITIOJTHEHHE yac 30 MUH;

odopmIIeHHE U cAava 10 ™muH;
BCETO qac 45  MuH.

BBITIOJTHEHUE

IIpuMepHBIN IEepeYeHb BOMPOCOB JIS COCTABJICHUS TECTOBBIX 32JJaHUM 110
TeMaM paszaena 1 (mpoMexyToOYHAs aTTeCTAIUA)

1.1{MpKyJIAUNOHHBIN KOHTYP 3TO:

A) TIyTh JBUIKEHUS BOJBI

b) nyTh nBM>xeHUs napa

B) nyTh ABMKEHUS BOABI M TAPOBOJSHON CMECU
2. PacciioeHue mapoBoASIHOM CMeCH OMACHO?
A) meperpeBoM BEpXHHUX YacTeil TpyO

b) neperpeBoM HUXKHUX yacTel TPyO

B) neperpeBom Tpy6 u 6apadbana
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3. HageskHOCTh HUPKYJISIUHA B KOTJIAX C IPUHYIUTEIbHOI HUPKYJIsIlHe 3a-
BHCHT OT?
A) PaboTsl ceTeBOTrO Hacoca
b) paboTsl muTaTensHOTO HAacoca
B) paboThI HUPKYJIALMOHHOTO HAacoca
4.BogorpeiiHbie KOTJIbI HMEIOT:
A) eCTECTBEHHYIO HUPKYJISILIUIO
b) MHOrOKpaTHYIO IPUHYAUTEIBHYIO IUPKYJIISLIUIO
B) paboraroT no npssMOTOYHOMY MIPUHIUITY
S.I'mapaBiuyeckoe CONPOTUBJIEHHE KOHTYPa HUPKYJJIALMH 3aBUCHUT OT :
A) moTepu Ha TPEHHE B OIYCKHBIX TPyOax
b) notepu Ha MecTHbIE CONTPOTUBIICHUSI B OITYCKHBIX TPyOax
B)norepu Ha TpeHue U MECTHBIE CONTPOTUBIICHUS B MOJBEMHBIX TPyOax
I') moTepu Ha TpeHHE ¥ MECTHBIE COMIPOTUBIIEHHUS B OITYCKHBIX TpyOax
J1) notepu 1aBieHUS HA CO3/IaHUE YCKOPEHUS
E) BI' [
6.Ha ck0JIbKO KOHCTPYKTHBHBIX CXeM MOKHO pa3aeauThb KoTJbl KBp?
A)Ha?2
b)na 3
B)na4
7)Kaxoii kapkac uMeroT KoTJibl II koHcTpykTHBHOM cxembI({KBp-
10)
A)Hecymuii 1 00BS30YHBIH
b)uecymuii
B)o0Bs30unbIiI
8)Iloka3zars x0a ALIMOBBIX ra30B B kotJjaax JKBp
A)ronka Kamepa noropanus I u Il ra30xo/1 KOHBEKTUBHOTO ITy4YKa
b)ronka I u Il ra30xo/1 KOHBEKTUBHOIO ITy4YKa
9 )Kakue onopbl ucnojib3ywres B koriaax JKBp-10
A)HenoaBuxHbIe
Bb)Ckonb3siue(rnoaBuKHbIC)
B)HenoaBukHbIE U CKOJIB3SIINE
10)Ckoy1bK0 HUPKYJIAUMOHHBIX KOHTYPOB y KoT/10B JIKBp-10-13
A)3
b)5
B)4
11) HazHauyeHne SKOHOMA3€ePOB:
A) AJ11 YaCTUYHOTO UCTIAPEHUS BOIbI
b) ns mogorpeBa Boibl
B) nns neperpesa napa
INAub
12) Kak ocymecTBJsieTcsl KOHTPOJIb 32 MlepeMelleHHeM 3JIEMEHTOB KOTJIa NPHU
TEeIJIOBOM paclIdpeHHe:
A) Ip¥ TOMOTIM KOHTPOJIbHO-U3MEPUTEILHBIX PUOOPOB
b) npu nomoiu penepon

51



B)Aub
I') He koHTpONIHpyETCS
13) kakoii 10/12kHA OBITH TEMIIEPATYPA HAPYKHOI MOBEPXHOCTH M30JISLIUN:
A) He 6omee 55°C
b) ne 6onee 70° C
B) ne 6onee 30 °C
I') or 30 no 70°C
14) luameTp KpyIrJioro Jjia3a B KOTJax:
A) He MeHee 450MMm
b) ne menee400mMMm
B) ne 6omee 450mMm
I') ot 400 no 450MMm
15) Jlns1 yero npeaHasHavdeHbl B3PbIBHbIE NPEI0OXPAHUTEIbHbIE KIANIAHDI:
A) U1 3alIATHI KOTJIA OT pa3pyILICHUS
b) n1s cHUKEHUs 1aBI€HUS B KOTJIE
B) nns oTBOZA TpOIyKTa CropaHus
INbuB
BAPHUAHT Ne ( IIpumep TecTa k Teme paszzeiia)
1.Ha cKko0JbKO KOHCTPYKTHBHBIX CX€M MOKHO Pa3leJuTh KOTJbI
AKBp?
A)Ha?2
b)na 3
B)na 4
2.Kakoii kapkac uMer0T KOTiabl II koHcTpykTHBHO#N cxembI(JIKBp-
10)
A)Hecyluii U 0OBSI30YHBIM
b)uecymuii
B)o0Bs30uHbII
3.Iloka3aTh X0 IBIMOBBIX ra3oB B kotJax JIKBp
A)ronka
Kamepa noropanus
[ u Il ra30x04 KOHBEKTUBHOTO ITy4YKa
b)romnka
[ m Il ra30xoa KOHBEKTUBHOTO IMy4Ka
4.Kakue onopsl ucnoJib3y0Tcsa B kotiaax JKBp-10
A)HenoaBuxHbie
b)Ckonp3siue(moaBUKHbIE)
B)HenonBu»Hble U CKOJB3SIINEC
5.CK0JIbKO HMPKYJISIHOHHBIX KOHTYPOB Yy KoT/10B JIKBp-10-13

A)3

b)5

B)4
Bpemsi BbInoJIHEHHS:
IlonroToBka___ MWUH;

BeINTOTHEHME _ 0 vac_ 15 wmuH;




obopmIIeHHE U cada__ S MUH;
Bcero__0 yac_ 20 mu

IIpuMepHbIi NepevyeHb BONMPOCOB K pasaenam 1,2(mpoMe:xKyTo4Hasi aTTe-
cranus ( 5-6 cemectp)
1. ITonroroBka KOTJIa K PO3KUTY
. PO3XUTr KOTJIOB IpU CKUTaHUU Ta3000pa3HOTO U JKUKOTO TOILUIMBA
. Bkitouenuto kotia B paboTy
. O6cmyxrBaHNEe KOTJIOB BO BpeMsi pabOThI
. IImaHoBast OCTaHOBKa KOTJIOB

. Kapkacet

~N O L B~ W

. O6mMypoBKa

8. Ha3nauenue u kiaccudukaiys rapHUTYpbl KOTIIa

9.I'apuutypa xotna. Jlassl. ['nsaenku. TpeOGoBaHus K HUM.

10.YcTpoicTBO U MIPUHITHIT ISHCTBUS MTPEIOXPAHUTENBHBIX KIIAITaHOB COPOCHOTO U
OTKHUJHOTO U PA3phIBHOTO TUIA

11.I'apautypa xotna. [Tnomanku , nectauibl. TpeGoBaHMs K HUM.

12.Apmatypa kotia. [IpenoxpaHurenbHbIe KianaHbl.

13.Apmartypa kotia. BopoykazarenbHbie pruOOpsI

14.Apmarypa kotaa. UMmynbcHOe npeaoxpanutenbHoe yerpoicTro.(UITY)
15.Ha3HaueHne u yCcTpOCTBO BEHTHIIEW U KPAaHOB

16.Ha3zHaueHne u yCTpOMCTBO 3aABUKEK

17 ITaponieperpeBarenu. Haznauenue u kinaccudukarus.

18.Paguanimonnsie, [lomypanualiioHHbIe 1 KOHBEKTHBHBIE TTAPOIIEPErpeEBATENN
19.ITpssmMoTOYHAs, IPOTUBOTOYHAS M CMEILIAHHAS CXEMa BKJIFOUEHUsI ITapoIieperpeBare-
71s1. JIOCTOMHCTBA ¥ HEIOCTATKHU.

20.PerynupoBanne TemnepaTypsl neperpesa napa .II0BepXHOCTHBIN peryssarop
21.Knaccudukarwist 5)kKoHOMaH3epoB

22.YcTpOWCTBO U IIPUHLMI ACHCTBHS YyTYHHBIX BOJSHBIX 3KOHOMA3€pOB
23.Ha3HaueHue ¥ NpUHIMII IEHCTBUS CTAIBHBIX SKOHOMAW3EPOB

24.Ha3Hnauenue u kiaccudukaliys Bo3ayXomnoaorpeBaresieit
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25.PerenepatvBHbIE BO3IyXOMNOAOIPEBATENN
26.PexyniepaTBHBIE BO3yXOIOIOTPEBATENN

27.Y cTaHOBKa BO3/TyXOIOIOTPEBATENEH B PACCEUKY
28.IIurarenbHble Hacockl. Cxema nojayy NUTaTeNTbHOM BOJbI
29.CeteBble ¥ IOANUTOYHBIE HACOCHI. VX BBIOOP.
30.PetupKysisiiinoHHbIe HacoChl. CxeMa MOIKITIOUCHHUSI.
31.Haznauenue u knaccudukaiys TpyOoonpoBoaoB
32.Ha3znauenue v npuHumn aercreus POY

33.EcTecTBeHHas TSra B ra30BO3AYIIIHOM TPAKTE KOTJIA

34 Knaccudukauuys 1 NpUHIMI JEUCTBHUSA JBIMOBOM TPYOBI
35.KupruaHsie u ke1e300€TOHHBIE JBIMOBBIC TPYObI
36.CrabHbIe THIMOBBIC TPYOBI

37.MckyccTBeHHas TAra B ra30BO3YIIHOM TPAKTe KOTIIA
38.KoHCTpyKIWMs IHIMOCOCOB M BEHTUIIITOPOB
39.PerynupoBaHue TSI Y 1OJIa4 BO3/IyXa € MOMOIIBIO IIMOepa 1 HAMPABJISIOLLETO
anrnapara

40.PerymupoBanue TArd 1 TIOa4X BO3/yXa C MOMOIIIBIO CTaOMIIU3aTopa TSIrH
41.TonnmBHOE X034KCTBO MPHU CKUTAHWW TBEPIOTO TOILIMBA
42 MazyTHOE X035 CTBO.

43.CucreMa ra3ocHa0KeHHs! KOTEIBHOTO 11eXa.

44. KoHCTpyKIMs U IPUHLMUI ACHCTBUS AIIEKTPO(UIIBTPOB

45 ITneBMaTHUECKasi CUCTEMA ITUIAKO30JI0YTAJICHUS
46.001yBKa MOBEPXHOCTEH HArpeBa

47.00MbIBKa TIOBEPXHOCTEH HarpeBa

48.[1poGeBasi OUMCTKA MOBEPXHOCTEN HArpeBa.
49.BubpaioHHast O4MCTKa OBEPXHOCTEN HarpeBa.

50.I'a3oumiyibCHast OUMCTKA MOBEPXHOCTEN HAarpeBa

Kpurtepuu ouenku

VYcinoBus, pu KOTOPBIX BeICTaBIsieTcs | O1ieHKa
OIIEHKA
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OTBeT NOJIHBIN U MPABUIIbHBIN HA
OCHOBAaHUH M3YYEHHBIX 3HAHUUN U yMe-
HUI1; MaTepua U3JIOKEH B ONPEICIICH- 5 (OTAMYHO)
HOM JIOTUYECKOU MOCIeI0BATENbHO-
CTH, TUTEPATYPHBIM S3bIKOM; OTBET
CaMOCTOSITEIIbHBIN.

OTBeT NOJIHBIN U MTPAaBUIIBHBIN HA
OCHOBAaHHUH M3YYEHHBIX 3HAHUU U yMe-
HUU; MaTepHual U3J105KEH B OIIPEICIICH-
HOM JIOTUYECKOMU I10CIIEI0BATEIBHO- 4 (xopo1uo)
CTH, IIPH 3TOM JIOIYLIEHBI BE-TPU HE-
CYIIIECTBEHHBIC OIHUOKH, UCTIPABIICH-
HbI€ 110 TPeOOBAHUIO IPENOAABATEIIS.

OTBeT NOJIHBIN, HO TIPU 3TOM JIOMYIIIe-
Ha CyIIECTBEHHAs OIINOKa, WU He-
MIOJIHBINA, HECBSI3HBIM.

3 (YAOBIETBOPUTEIHHO)

[Tpu oTBeTE OOHAPYIKEHO HEITOHUMA-
HHUC YJaIluMCsi OCHOBHOTO COZIepIKa-
HHUS Y4eOHOI0 MaTepuaa WiM J0Iy-
IICHBI CYIIECTBEHHBIC OIIMOKH, KOTO- 2 (HEYIOBJIIETBOPHUTEILHO)
pbIe CTYJCHT HE CMOT UCIIPABHUTD IIPH
HABOJAIIMX BOIIPOCAX MPEIO1aBaTels
WJIM OTBET OTCYTCTBYET BOOOIIIE.

3ananus nias oueHku ocBoeHuss MJIK 01.03 CucreMbl TONJIMBOCHAOKEHMSI

IIpakTnueckoe 3aganue Ne 1 Pemienue 3a1a4 Ha TeMy

«DU3UKO0 XMMHYECKUE CBOWICTBA TOPHOYMX Ia30B»

[enbro nMpoBeIeHUs TPAKTUYECKOTO 3aHITHS SIBISECTCS IPUOOPETCHUE
CTYJICHTaMU MPAKTUYECKOTO HABBIKA 10 OMPEICICHUIO MapaMETPOB COCTOS-
HUS rasza.

B pesynbprare BhINOTHEHU TPAKTUYECKOTO 3aHATHS CTYICHT JIOJIKEH:

3HaTh: KJIacCU(DUKAIIUIO, XapaKTEPUCTHUKH, CBONCTBA TOPIOYUX T'a30B

YMeTh: onpeaesniaTh mapaMeTpbl COCTOSIHUS T'a3a W BBINOJHSITH MEpe-
c4eT oObema raza u3 pabovnx yCJIOBHA B HOPMAIbHBIC U CTAHIAPTHHIC

IIpakTHuyeckoe 3ansaTue Ne2 I3ydyeHue TUIIOBBIX TPUHIUIIHAIBHBIX CXEM Ia-
30CHA0KEHUS IPEANPUATUN U HACETICHHBIX ITYHKTOB
[{enpro mpoBeneHUs MPAKTUYECKOTO 3aHATHUS SIBISETCS (OPMHUPOBAHUE
y CTYIEHTOB TEOPETHUYECKOW M IPAKTUYECKOW IMOATOTOBKM MO H3YYEHHIO
CXEM ra30CHa0XEeHUs TOPOJIOB U MPEANPUATHA.
B pesynpTraTe BBINOIHEHUS CTYAEHT JOJKEH:
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3uatp :Knaccudukanusi ropoJCKuX ra3onpoBOJI0B, CIIOCOOBI U MPaBU-
J1a UX OPOKIAIKU
YMmeth: Pa3buparbcs B TUMOBBIX NMPUHIIMIHAIBHBIX CXEMaX Ta30CHAOKEHUS
NpEANPUSTANA U HACEIICHHBIX TyHKTOB.

IpakTuuyeckoe 3ansaTue Ne3 I3yyeHne KOHCTPYKIMI Pa3IUYHBIX CO-
OpPY’KEHUH HA ra30IMpoBOJIax

Llenpro mpoBeaeHUsT MPAKTHUUECKOTO 3aHATUS SBJIsSETCA (popMupoBa-
HUE y  CTYIAEHTOB TEOPETHUYECKOM M NPAKTUYECKON MOATOTOBKH IO
KOHCTPYKIIMM PA3JIUYHBIX COOPYKEHHUM U YCTPOMCTB HA ra30MpOBOJIaX.

B pesynbraTe BBINOJHEHUS MPAKTUYECKOTO 3a1aHus CTYACHT JOJDKEH:
3HaTh: Ha3HA4YEHUE, YCTPOUCTBO M MPaBUJIA AKCIUTyaTallUM COOPYXKe-
HHUM HA ra3onpoBOax.
YMeTh: 1aBaTh XapaKTEPUCTHKY KOHCTPYKTHBHBIM OCOOCHHOCTSIM  COOpYXKe-
HUSIM M YCTPOKWCTBAM Ha Ta30MPOBOJIAX MO YEPTEKaM M ICKU3AM.

IIpakTnueckoe 3anaTue Ne4 Urenue cxem ['PII u I'PY

[lenpr0 MpoBEeNEHUS NPAKTHUYECKOTO 3aHATUS  SABISETCA W3YYCHHE
OCHOBHOI'0 00OPYJIOBaHHUS Ta30pPETYJATOPHBIX IYHKTOB M Ta30peryisiTop-
HBIX YCTaHOBOK.

B pe3yisibrare BBINOJIHEHUS TPAKTUYECKOTO 3aHATHS CTYICHT JTOJKEH:

3narteh :Haznauenue, kinaccudukanuto u cxemsl I'PIT u I'PY, ycrpoii-
CTBO U pabOTy OCHOBHOI'O U BcrioMorarenbHoro obopyaoanus ['PII(T'PY).

¥Ymern: Pazouparscs B cxemax ['PIT u ['PY, mo deprekam u cxemam onpeje-
JISTH TUN M Ha3HAYEHUE 000pyI0BaHUS

IIpakTnuyeckoe 3ansitue Ne 5 [TorpeOurtenu u HOpMBI TOTpebIeHus ra3za Pac-
YETHBIC PaCXO/IbI ra3a.

[{enpro mpoBeeHNS TPAKTUIECKOTO 3aHATHUS SIBISETCS MPUOOpETEeHNe
CTyJICHTaMH TPAKTUYECKOTO HABBIKA TI0 OCHOBAM pacyeTa CHUCTEM Tra3o-
CHa0XeHUs

B pe3ynbTaTe BRIMOTHEHUS TPAKTUYECKOTO 3a/IaHUSI CTYACHT JIOJDKCH:

3HaTth : 33724l U METOJIbl pacyeTa CUCTEM ra30CHaA0XKECHUSI.

Ymetn: OnpeniensaTh pacyeTHbIC paCcXOIbl rasa.

IIpakTnyeckoe 3ansitue Ne6 Pacuer razonpoBo0B HU3KOIO JaBICHUS
[enbto mpoBeaeHUST MPAKTUUECKOIO 3aHATHS SBJISETCS NPUOOpPETEHHUE CTY-
JEHTaMM MPAKTUYECKOr0 HaBbIKa I10 METOJAM pacyeTa ra3olpoBOJOB HU3-
KOT'0 JIaBJICHUS.

B pesynbraTe BBIIOIHEHUS IPAKTUYECKOTO 3aJaHUs CTYICHT JOJIKEH:

3HaTh : 3a7a4M ¥ METOJIbl pacyeTa CUCTEM T'a30CHA0XKEHHUS C Ta30Ipo-
BOJIAMH HU3KOT'O JAAaBJICHUS.

YMerb: BINONHATE TMAPABIMYECKAN pacdeT ra3onpoBOJOB HHU3KOTO
JaBJICHUS.
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IIpakTuyeckoe 3ansitue Ne 7 PacdeT ra3ornpoBOJIOB CPEAHETO U BBICO-
koro Llenpro nmpoBeeHNsT MPAKTUUECKOTO 3aHATHS SBISICTCS TPUOOpPETEHUE
CTYJCHTAMHU MPAKTHUYECKOrO HABBIKA IO METOAAM pacueTa ra30lpOBOJIOB

CPEIHETO U BBICOKOT'O JIaBJICHUSA
B pe3ynbraTe BBINOMHEHUS PAKTUYECKOTO 3aHATHS CTYAEHT JIOJIKEH:
3HaTh: 3a7a4l U METOAbl pacuyeTa CUCTEM ra30CHA0XKEHHSI C ra30Ipo-

BOJIAMHU CPEIHETO U BBICOKOT'O JABJICHHUS.

YMerb: BBINOMHAT THAPABIMYECKHAN PACUET Ta30IIPOBOIOB CPEAHETO

Y BBICOKOTO JIaBJICHUS.

IIpakTnueckoe 3ansaTue Ne§ PelieHne npakTUYECKUX 3a/1ad MO TEME

«Ckuranue ra3oBy.

Llenpro mpoBeneHHUsT TPAKTUYECKOTO 3aHATHUS SIBIISIETCA MpHOOpeTe-

HUE CTYJIEHTAMU MIPAKTUYECKOI0 HABBIKA [0 ONPEAEIICHUIO IapaMETPOB Ia-

3a JJI1 BOSHUKHOBEHUS IPOLecca TOPEHU rasa.

B pesynbrare BBINOIHEHUS MPAKTUYECKOTO 3a1aHUS CTYIEHT JOJDKEH:
3HaTh: YCIOBUS i1 BO3HUKHOBEHUS Ipoliecca TOpPEeHUsl, OCHOBHbBIE

METObI CKUTAHUS T'a3a ,MX NPUHLUUITAAIBHBIE OTINYHS.

YMerh: PaccunThiBaTh NMpOLECC MOJHOTO CrOPAHUA Ta30B, ONPEACIATH
pacxo]i BO3AyxXa JJisl OJHOTO CrOPAaHMsI ra3oB, 00BbEM MPOAYKTOB CTOPAHHUS

Ta3oB.

Kpurepuu onieHKH pakTU4eCcKoil paboTh

Orenka

Kpurepun

«OTInyHO»

[IpakTuueckast paboTa BBIIOJIHEHA B TOJIHOM 00beMe ¢ COOII0IeHHEM HEeoO-
XOAMMOM mocenoBaTeTbHOCTH. CTyIEHTHI paboTalH MOJTHOCTHIO CAMOCTO-
ATEIBHO: 0100pay HeOOXOIMMBIE JUISL BHIIOJHEHUS MpeularaeMblX padoT
HCTOYHHUKHUN 3HaHI/II\/’I, IIoKasajin H€O6XOI[I/IMI)I€ AJIA TIPOBEACHUA ITPAKTHUYC-
CKHX N CaMOCTOSTCIBbHBIX pa60T TCOPCTUUCCKHUEC 3HAHMA, TPAKTUYCCKHUC
YMCHUA 1 HABBIKH.

PaboTa oopmieHa akkypaTHO, B ONITUMAJILHOM 11 PUKCAIMK PE3YIbTATOB

(bopMe. HaHBI IIOJIHBIC Y IPABUJIBHBIC OTBETHI HA IMOCTABJICHHBIC BOIIPOCHI

«Xopo1mIo»

[TpakTHdeckasi UM CaMOCTOSITeNIbHAs paboTa BHIMIOJIHEHA CTyIEHTaMH B MOJ-
HOM 00BEME U CAMOCTOSITENIbHO. JloMyCKaeTCsl OTKJIOHEHHUE OT HEOOXO0IUMOM
[10CJIEI0BATEILHOCTH BBIMIOJHEHNUS, HE BIUAIOIIEE HA IPABUIILHOCTh KOHEY-
HOTO pe3yJsibTara (IepecTaHOBKA MYHKTOB TUIIOBOTO IJIaHA, TTOCIIEI0OBATEb-
HOCTb BBITIONTHSIEMBIX 3aJJaHH, OTBETHI Ha BOMPOCHI). Micronp30BaHbl yKa3aH-
HbIC NICTOYHUKH 3HaHWW. PaboTa moka3aia 3HaHHe OCHOBHOTO TEOPETHYECKO-
ro MaTepuasa U OBJIaJCHUE YMEHUSIMHU, HEOOXOAUMBIMH JIJISl CAMOCTOSITEIb-
HOI'O BBIIIOJTHCHUA pa60T1)1.

JlomycKalTCs HETOYHOCTH U HEOPEKHOCTh B 0(OPMIICHUH PE3YJILTATOB pa-
OOTHI.
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[TpakTryeckass paboTa BbINONHEHA H O0OpMIIEHA C MMOMOIIBIO MPETo/1aBa-
tens. Ha BoimosmHeHne paboThl 3aTpayeHO MHOTO BpEMEHH (J1aHa BO3MOXK-
HOCTB J10/1eN1aTh paboTy aAoma). CTyJeHT moKas3al 3HaHUS TEOPETUYECKOTO
MaTepuasa, HO UCIBITHIBAIN 3aTPyAHEHUS IPU CaMOCTOSITENIbHOM padboTe

CO CTATUCTUYCCKUMU MATCPUATIAMU.
«yﬂOBHeTBOpHTe

JIBHO»

«HeynoBneTBopu | BricraBnsiercst B TOM citydae, KOTJa CTyISHT OKa3aJcs He TOATOTOBICHHBIM K BbI-

TEIbHO» MOJTHEHUIO 3TOH paboThl. [lomydeHHbIe pe3yabTaThl HEe TIO3BOJISIOT CHIENaTh Ipa-
BUJILHBIX BBIBOJIOB M MTOJTHOCTHIO PACXOJIATCS C MTOCTABICHHOH IIEIBIO.
OO0HapyKeHO TUI0X0e 3HAHUE TEOPETHYECKOTO MaTeprata U OTCYTCTBUE
HEOOXOIMMBIX YMCHUH.

JlaGoparopnas padota Ne 1 O6cnyxuBanue odopynoBanus [ PIT (I'PY)
Lenbio mpoBeneHus 1abopaTopHO paboOThl sBIAETCS (DOPMUPOBAHKE
y CTYAEHTOB TEOPETUUYECKON M MPAKTUYECKOW MOJATOTOBKM IO IKCILIyara-
UH.
B pesynbrate BInonHeHus 1a00paToOpHOil pabOThI CTYIEHT AOJKEH:
3HaTh: YCTPOICTBO U MpaBUiIa KCIUTyaTallud CUCTEM ra30CHA0KEHUs
Ymerb: OCyLIECTBIATh PEBU3UIO U HACTPOMKY (PUIBTPOB, PETYJISATOPOB J1aB-
JICHUSI, 3aIIOPHBIX U COPOCHBIX MPEAOXPAHUTEIBHBIX KJIAMIAaHOB.

JlabopatopHuas pabota Ne 2 VccienoBanue MpUHIAIIA TCUCTBUS Ta30-
BBIX TOPEJIOK.

Lenpro npoBeneHus J1abOpaTopHON paboThl ABIsSIETCS (DOPMUPOBAHKE
y CTYAEHTOB TEOPETHUECKUX U MPAKTUUECKUX 3HAHUN M YMEHUU 1o padore
ra3oBbIX FOPEJIOK.

B pesynbTaTe BbINOSHEHUS Ja00paTOPHOI pabOThl CTYJIEHT JOJIKEH:

3narb: Knaccuduxanuto, npuHIUN JEHCTBUSA U yCTPOUCTBO Haubosee
pacnpoCTpaHEHHBIX Ia30BbIX TOPEIIOK.

Ymern: PerynupoBaTe pa0boTy, NpOU3BOJUTh HACTPOWKY Ha MOJHOE Cropa-
HUE.

Kpurepuu onenku nadboparopHoit paboThl

| Ouenka | Kpurepuu
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CTyIeHT BBINOJIHUI BCIO PabOTy B MOJHOM 00beMe ¢ COOII0IeHueM Heo0-
XOAMMOM MOCIIeI0BaTEILHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUIl; BCe
OIIBITHI TIPOBEJI B YCIIOBHSX U PEKUMAaX, 00€CTICUNBAIOIIUX TTOIyYSHHE TIpa-
BIJIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOIIOAA TpeOOBaHUS OE30MIaCHOCTH

«3a4er TPyZAa; B OTYETE NPABMUIIBHO U aKKYPaTHO BBITIOJIHUII BCE 3aIHMCH, TaOJIUIIH,
PHUCYHKH, YePTEKH, rpaUKH, BEIYUCICHHS
Ecnu pe3ynpTaThl He MO3BOJIAIOT CAENIATh MPABUIIBHBIX BBIBOJOB, €CIIH OIbI-
«He3auer» ThI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOEHHS TPOU3BOIUINCH HETIPABUIIBHO,

KOTJIa yYaIIuics COBCEM HE BBIMTOJHUII PadoTy.

dopMa H YCJOBHUS ATTECTANMH: TEKYIIMHA KOHTPOJIb IO 3aBEPUICHUIO Te-
MBI.
Bpems BbINOJIHEHUA:

IIOArOTOBKA 5  MuH;

BBITTOJTHCHUE yac 30 MUH;
opopmienue u cnada 10 wwuH;
BCETO yac 45  MuH.

IIpuMepHbBIi IepeYeHb BONIPOCOB K MPOMEKYTOYHOM aTTeCTALMU

Paszpnea 1. ['oprounie ra3pl, METOJIbI IOJIYYEHHUS, TPAHCIIOPTUPOBKHU U XPAHECHHS

Bapmuanr 1
N Bonpoc OtBer
3apn.

Kak onpenensiercss abCOMIOTHOE TaBIe- Pa5c=Piss-Péap 1

| HUE ,eCJIU JIaBJICHUE B COCYE OOJIbIIe Pa6c=PussPoap 2
aTMOC(bepHOFO ? PaGc:PmG'PBaK 3
Pa6c:P6gﬁn< 4

Kakoit Bunx umeet ypasuenue cocrosauss | PV=RT 1

) uaeaabpHoro raza aiaa 1Kmomns ? PV =RT 2
PuV=puRT 3

PV=mRT 4

[To xakoii popmyse MOXKHO HaWTH TuoT- | p= P/22.4 1

3 HOCTb I'a3a IpH JIOO0BIX YCIOBUAX? p=m/V 2
p=V/m 3

p=22.4/u 4

Kakue BeneunHsl napameTpoB npuHATel | P=750MM prt cT t=0°C 1

4 B Ka4eCTBE HOPMAJIBHBIX (PH3UICCKUX P=760mMm pT cT t=15°C 2
YCIIOBHH ? P=760MMm pt cT t=0°C 3
P=735,6 MM pT CcT t=0"C 4

Mo xako#i popmyse MOXKHO HAWTH Zw=1224 1
yZAeNbHBII 00beM NPH HOPMaJIbHBIX 7+ =uR 2

5 YCIIOBHSIX ? 7w =224/ 3
75 =22,4/m 4

Paznen 2 PacnpenesnureibHble CHCTEMbI Fa30CHAOKEHUSA

Bapuant No...
1. Kogsep at0:
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1)

2)

3)

4)

)

A) YCTpoHCTBO A 3aIIUTHI OT MEXAaHUYECKUX Pa3pyIICHUH, BBIXOAAIIUX Ha
ITIOBEPXHOCTh 3EMJIM PA3JIMYHbIX CETEBBIX YCTPOUCTB.
b) YcrpolicTBO 17151 MOHTa)Xa CETeBBIX YCTPOMCTB
B) YcrpoiictBo niis peMoHTa
2. KoHIeHCaTOoOTBOIYMK 3TO-
A) YcrpoiicTBo Juisi cOopa KOHIeH caTa
b) YcrpoiicTBo 115t cOopa U 0TBOJIa KOHJIEHCATa COJIEPHKAIIEToCs B ra3e
B) YcrpoiicTtBo 17151 0TBOJA KOHIEHCATa
3. Kommnencarop 3to-
A) YcTpoHicTBO i1 KOMIIEHCALIMKM TeMIIepaTypHbIX AedopManuii U 1jisi co3ja-
HUS pa3bEMHOIO COEIMHEHUS
b) YcrpolicTBo /uist co3nanus pa3beMHOI0 COSAMHEHUS Ta30MpoOBOa
B) YcTpoticTBo i1 KOMIIEHCAIIMK Ha Ta30IPOBO/IC
4. HacTeHHBI yKa3aTe/b ONpeessier:
A) MecToHax0XAeHUsI CETEBOr0 yCTPOUCTBA
b) MectoHaxoxaeHus: KOJIOAa UIN KOBepa
B)Aub
5. KoJogen npexHasHaven:
A) Jliia MOHTaXka 3aMopHbIX YCTPOMCTB U KOMIIEHCATOPOB
b) [{ns MOHTa)a KOHTPOJILHOU TPYOKH
B)Aub
B) Komniencatopom

Bapuanr Ne........
MarucrpaJjibHble ra30npoBO/bI MPeJIHA3HAYEHbI:
a) Jlns TpaHCIOPTUPOBKM ra3a Ha MaJible pacCTOSHUS
b) s nocTaBKM rasa ot razopacnpeieuTeIbHbIX CTAaHIIUM K KOHEYHOMY T10-
TPEOUTEIIO
¢) s TpaHCciOpTHPOBKY ra3a Ha OOJIbIINE PACCTOSIHUS
I'a3onpoBoOABI HU3KOIO JABJICHUS NPOKJIAABIBAIOTCH:
a) Ha mpeanpustusax ObITOBOro oOCITyKUBAHUS
b) B xuibix 1omMax, 00bEKTaX U COOPYKEHHIX
¢) B 31aHUsAX NpOMBIIIEHHOTO TPOU3BOICTBA
ITo Ty NMpoKJIaJAKM ra3onpoBobl OLIBAIOT:
a) Hamsemmnsle, mog3emMHbIe
b) Haazemusble, moa3eMHble, TOIBOHBIC
PacnpenenuTe bHbINA ra30MpoBo/ CPeAHEro AaBjieHUs UMeeT JaBJIeHne:
a) Or 3 10 6 atM
b) Ot 0,05 10 3 atm
c) Cselie 6 aT™M
Yro ycTanaBauBawT yepe3 kaxable 100-150 kM myTH AJ1st TOro, 4T00bI
AAaBJICHHE B KOHIIe MATHCTPAJIM He MaJajao Huxe, yem 30-35 atm?
a) KommnpeccopHsie craHuuu
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b) I'azopacnpeaenuTenbHbIe CTAaHITUN
¢) 3amnopHbIe yCTPOUCTBA
Paznen 3. Ucnosib30BaHue rasa
Bapuanr Ne........
1. Kakum 10/12kHO OBbITH BXOHOE AaBjieHue B I'PY?

1. bonee 0,6 MIIa
2. He bonee 0,6MIIa

3. He 6oneel,2MIla ?
Pl [ PY

2. Ha kaxkoe naBjienne HacTpauBaetrcs peryjasaTop B I'PII ropoaos u HaceJieH-
HBIX IYHKTOB?
1. He 6051ee0,003 MIIa

2. bonee 0,003MI1Ia
3. He 60mee 0,001 MIIa

3. KakoBa nepuogu4HOCTh MPOBEPKH NAPAMETPOB cPaAdaTHIBAHUS MPea0XPa-
HHUTEJIbHBIX 32aNIOPHBIX U COPOCHBIX KJIANAHOB?
1. He pexe ogHoro B 3 mecsna

2. He pexe oHOTO B 6 MecsLIeB
3. He pexe ognoro B 12 mecsiies

4. B TeueHHe KAKOr0 BpeMEHH 01
1. IlocTosiHHO

2. Ha BpeMs1 peMOHTA JINHUU PETYIUPOBAHUS
3. He Gonee cyTok

5. Ha cKk0JbK0 HE00X0IUMO CHHKATH IlaB.HeH
nepesoje Ha Oaiinac? D T
1. Ha 5%

2. Ha 10%



3. Ha 15%

(I)opMa H yCJIOBUA aTTECTAllUU: TeKyl]_[I/Iﬁ KOHTPOJIb 10 3aBCPIHICHUIO TE-
MBI.

Bpemsi BBINOTHEHUSA

IlogroroBka___ 5 MUH;
Brinmonnenue_ 0 yac _15 _ MuH;
odopmiIeHHE U clAava MMWH;
BCEro 0 yac _ 20  MwuH.

3ananusa aia oueHkn ocBoeHus MJIK 01.04 TemsiorexHnueckne u3MepeHus u
aBTOMATH3aIlU.
Ilepeyenb 1a00paTOPHBIX PA0OT M MPAKTUYECKUX 3aHATHIM:

JlabopatopHas paboraNel M3mepeHue temriepaTypbl TEPMOMETPOM PaCIIMPEHUS,
OMMeTaUIMYeCKUM TEPMOMETPOM U pacueT MOTPEIIHOCTEN N3MEPEHHUS.

ens pa®OThI: 03HAKOMUTHCS C PA3TUYHBIMU TEMIIEPATYPHBIMU IIKATAMH, YSICHUTD
MPUHITUIBI ACHUCTBUS PAa3IMYHBIX TEPMOMETPOB, MTPOU3BECTU U3MEPEHUE TEMIIepa-
Typbl Pa3IUYHBIMU TEPMOMETPUYECKUMU YCTPOMCTBAMHU, ONPENETUTh Kiacc
TOYHOCTU TEPMOMETPOB.

3angaHue Ha paboTy:

[IpousBecTn M3MepeHHs] TEeMIEpPaTyphl C MOMOUIBIO MEPEUYUCICHHBIX TEPMOMET-
poB. 3mepenus mpou3BOAATCS MPHU TPEX 3HAYCHUSIX TeMiepatypsl. [lepBoe n3me-
peHre TMPOU3BOAMUTCS MPU KOMHATHOW TemmepaTtype. s 5Toro Bce TEPMOMETPHI
YCTaHaBIMBAIOTCA B COCYJ C BOJIOHM, UMEIOIIEH TeMImepaTypy Bo3ayxa B Jaboparo-
puun. Pe3ynbrarthl MU3MEpEeHUI 3amuChIBAIOTCA B TaOnMIy HaOmoneHuil Tabdn.l B
ctonbern — t;. Bkitogaetcs TepMocTat U ¢ MOMOIIBI0 KOHTAKTHOTO TEPMOMETpA 3a-
naercs Temreparypa B npezaenax 40...50 °C. ITocne qocTKeHUs 3aJaHHOM TeMITe-
paTypbl IPOU3BOJUTCA U3MEPEHUE TEMIEPATYPhl, U PE3YJIbTAThl 3AMUCHIBAIOTCS B
Ty ke Tabnuily HabmoneHui Tabn.1 B cronber t,. 3aTeM KOHTaKTHBIM TEPMOMET-
pPOM 3aJaeTCsi HOBOE 3HAYCHHE TEeMIepaTypbl BOJbI B TepMOCTaTe B Ipenenax
60...70 °C. TTocne JOCTUKEHUS HOBOTO 3HAYEHUS TEMIIEPATYPhI IIPOM3BOIUTCS H3-
MEpeHHE TEMIIEPATYPhI, a pe3yibTaT 3anucbiBaeTcsa B Tabi.1 B ctonberr t;. [Tokaza-
HUSI KOHTAKTHOTO TEPMOMETpa 3aMUCHIBAIOTCS B rpady (KOHTaKTHBIN). Jlms wuc-
KITFOUCHUS CIyYalHBIX MOTPENTHOCTEH W3MEPEHHS TEeMIEePaTyphl PH KaKIOM
OTBITE MPOU3BOMAITCS C HEOOJIBIIMMU WMHTEpBaiaMu 1mo Bpemenu (5...10 c).[ns
OTIpEJICIICHUS TOTPEITHOCTEH U3MEPEHUI UCTIBITYEMBIMA TEPMOMETPAMH UX TTOKa-
3aHUS CPABHUBAIOTCS CO 3HAUCHUSIMHU TEMIIEpaTyp, OMPeAeIEMbIX C IIOMOIIBIO Jia-
O0paTOpPHOrO TEPMOMETPA, KOTOPHIA MBI IPUHUMAEM 3a dTallOHHBIN. [IpencTaBuTh
OTYeT Mo paboTe, B KOTOPOM KPaTKO H3JIOKHUTH COAEpKaHUe padOThI, HAPHCOBATH
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CXEMY YCTaHOBKH, IMPEJICTABUTh TAOIUIYy HAOIIOJACHNN, MAaTEMAaTHUYECKHIE PACUEThI
Y ClieJ1aTh BBIBOJBI MO MTOJYYEHHBIM PE3yJbTaTaM.

JlabopatopHuast pabotaNe2 M3mepenue Temmneparypsl TUPOMETPOM H3IYUYCHUS U
pacyeT NOrperHOCTEN U3MEPEHMUSL.

Lenp paboOThl: M3yyeHUE MPUHIMUIA JEHCTBUSA, KOHCTPYKIIMM U METOJIUKH MPOBE-
JIEHUS U3MEPEeHU NH(PAKPACHBIM TUPOMETPOM

3angaHue Ha paboTy:

B nannoii naboparopHoi pabote HE0OX0JMMO MTPOBECTH JABA U3MEPEHUSI TEMIIEpa-
Typsbl. [lepBoe — uH(ppakpacHbIM TEPMOMETPOM, BTOPOE — U3MEPUTH TEMIIEPATYPY
B ATOM K€ TOYKE MOBEPXHOCTH KOHTAKTHBIM TEPMOIIIEKTPUUECKHUM TEPMOMETPOM.
[TonyyeHHbIe TaHHBIE 3aHECTH B TAOJIHILY.

[TpousBect 00pabOTKY MOJYYEHHBIX MAHHBIX M ONPENETUTh aOCOJIIOTHYIO TO-
IPELIHOCTh U3MepeHus Temneparypsbl. [lomydeHHble mpu noBepke 3HaueHus: abco-
JIFOTHOM MOTPENTHOCTHA CPABHUBAKOTCA C BEJIMUYUHOM JOIMYCKAEMOM MTOrPEIIHOCTH.

Jlabopatopuast paboraNe3 KamnOpoBka mMaHoMeTpa ¢ OJHOBUTKOBOU TpyOdaTon
IPYKUHOU
Henp pabotel: M3ydyeHne npuHLIMNA AEHCTBUSA U yCTPOIMCTBA TEXHUYECKUX Jedop-
MallMOHHBIX MAHOMETPOB U OCBOEHUE METOJIUKHU UX MPOBEPKHU.
3angaHue Ha paboTy:
1. V3yuyuth npUHLMN ACUCTBUS U KOHCTPYKIMIO TEXHUYECKUX MAHOMETPOB C
TpyOUaThIMU MPYKUHAMH.
2. OcyuiecTBUTh KAIMOPOBKY TEXHUYECKOIO MaHOMETpa ¢ TpyOuaToil mpyxu-
HOM METOJI0OM U3MEPEHUs 3HAUCHUN (PU3NYECKON BETMUYUHBI, BOCIIPOU3BOIU-
MBIX 00pa3IOBBIMU MEpaMH.
3. OcyuiecTBUTh MOBEPKY TEXHUUYECKOIO MAHOMETPA METOJOM CIMYEHHUS C 00-
Pa3LOBBIM CPEICTBOM U3MEPEHUI TOrO K€ BUJIA.
4. Cnenatb 3aKIIIOUYEHUE O MPUTOTHOCTH PUOOPA K IKCIUTYaTaIlUH.

JlaboparopHas padotaNe4. M3mepeHue 1aBieHus: Cpejibl ¢ MOMOIIBI0 U — 00pa3Ho-
ro MaHOMETpPA

[enb paboTHI:

N3yuuTh yCTPONCTBO M MPUHLIMI JEUCTBUS MPUOOPOB JIJISI UBMEPEHHUS JTaBJICHUM.
OcBoUTh NEPECUET EANUHULL U3MEPEHNS IaBICHUS IPU MOJb30BAHUU Pa3INYHBIMU
CHUCTEMAaMU U3MEPEHUSL.

3amaHue Ha paboTy:

N3y4uuth ycTpOHCTBO M MPUHIUI ACUCTBUS BCEX MPUOOPOB JUIsl U3MEPEHHUS JIaBJie-
HUs. 2. OXapakTepu30BaTh BBIAAHHBIN MpenoiaBaTeieM Npuoop, ONpeaesIuTh ero
KJIaCC TOYHOCTH U MaKCHUMAaJIbHYIO0 aOCOIIOTHYIO MOTpemHOCTb. 3. Mcnonb3ys co-
OTHOILIEHUS MEXKIy Pa3MEPHOCTIMU Ul U3MEPEHUs NABJICHUS, BBIIIOJIHUTD IEpe-
BOJ 3a/IaHHOW BEJIMYMHBI JABJICHUSA B €AUHULIBI U3MEPEHUS, KOTOPBIE IPUBEICHBI B
Tadu. 1.
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JlabopatopHnas pabotaNe5 M3mepeHue pacxoja METOJOM MOCTOSHHOTO Tepenana
JABJICHUS

Ienb paboOTHI:

N3mepenne pacxoia METOAOM IIEPEMEHHOTIO Iepenaaa faBjieHus. O3HaKOMUTHCS €
KOMIIJIEKTOM NPUOOPOB, MPUMEHSAEMBIX JJISI U3MEPEHHUS pacxo/ia 3TUM METOJIOM, U
npruoOpecT He0OXOAUMbIE HABBIKM MPHU pabOTe ¢ HUMH. BBINOIHUTH TapUPOBKY
nuadparmMsl ¥ IOBEPKY AU(PMaHOMETpa-pacxogoMepa.

3angaHue Ha paboTy:

1. CymHOCTh METOOB U3MEPEHUS pacxoa IMOCTOSHHOTO U IEPEMEHHOTO Iepena-
J1a JaBJICHUS.

2. Tunsl cyXarIKX YCTPOMCTB, UX CPABHUTEIJIbHAS XapAKTEPUCTHKA.

3. Uem oOBsCHsIETCS, UTO Mepenaj AaBieHUs, CO3JJaBa€MbIil CyKarOIIUM yCTpOK-
CTBOM, MOXKET CIIY’KUTh MEpPOI pacxojia BEIeCTBa, MPOTEKAIOIIETO B TPyOOIPOBO-
Ie.

4. ITocrenoBaTeNbHOCTh ONEPAIUi TPU TPALyUPOBKE pOTAMETPA.

5. PazHoBuaHOCTH qM(MaHOMETPOB.

6. YCTpOWCTBO M IPHUHIIUI ACUCTBUS TUPMAHOMETPA.

7. XapakTepuCTUKa pacXx00MEPOB OCTOSIHHOTO Ieperaa JaBJICHMUS.

Kpurepuu onienku naboparopHoit paboThl

Oruenka Kpurepuu

CTyIeHT BBITOJHWI BCIO pPabOTy B MOJHOM 00beMe ¢ coOII0IeHueM Heo0-
XOHHMOﬁ MOCJICA0BATCIIbHOCTU MTPOBEACHUW S OIIBITOB U H3MepeHHfI; — CaMo-
CTOSATEIHHO U PAlMOHAILHO CMOHTHPOBAT HEOOX0IMMOE 000PYI0BaHHE,

BCC OIIBITHI ITPOBEJT B YCJIOBUAX U PCIKUMAX, 06€CH6‘{HB3IOHII/IX MOJIYyYCHHC
«3a4et» IpaBUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOM0AaN TpeOOBaHUs O€301acHO-

CTH TpPyJia; B OTYETE MPABUWILHO U aKKypaTHO BBIMTOIHHII BCE 3aIKCH, TaOIH-
IbI, PUCYHKH, YEPTEXKH, TPAPHUKH, BEIUUCICHUS; IPABUIILHO BBITIOJIHII aHa-
JIU3 MOTPEIIHOCTEN

«He3auetr»

Ecmm PE3YIbTATEI HE MMO3BOJIAIOT CACIATh ITPABUJIbHBIX BBIBOAOB, €CJIN OIIbI-
Thbl, U3BMEPCHUs, BEIYHUCIICHU, Ha6J'IIOI[eHI/IH IMPOU3BOANIIMCH HEIIPABUIIBHO,

KOT'/la y4yaliuiicsi COBCEM He BBIMIOJIHUI padoTy.

[TpakTueckoe 3ansitue Nel Penienue 3aj1ay Ha MOTPEIIHOCTH U3MEPEHUI

[enb paboThI:

O3HAKOMUTKCS C KJIaCCHU(PUKAIMEN MOTPEITHOCTEH U3MEPEHHUI U CPENICTB U3Mepe-
HUW. V3y4nTh OCHOBHBIE IPUHLHMIBI ONMCAHWS W OLEHUBAHUSA IMOIPEIIHOCTEN, a
TaKk)ke 00IKe MOAXO0Abl K 0OHAPYKEHUIO U HCKIIOYEHHUIO CUCTEMAaTUYECKHX IO-
IPEIIHOCTENl M BEPOSATHOCTHOMY OIMCAaHUIO CIy4YalWHbIX morpemHocted. O3Ha-
KOMHTBCS C NMPUMEpPAMH DPEIICHUS THUIOBBIX 3aJa4 U 3aKPENUTh TEOPETHUYECKHUE
3HaHUS, MOJyYEHHBIE B XOJI€ MPAKTUUYECKONH pabOThl, HA OCHOBE 3aJay I CaMo-
CTOSITEJILHOT'O PELIEHHUS.
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3ananue Ha paboTy:

3anaua 1. M3mepeno aBa 3nauenus HanpspkeHus (50 u 400 B) BosiibTMeTpoM ¢ HO-
MUHaJIbHBIM 3HaueHueM 400 B ¢ ogHoit u Toit ke abcomtoTHOM morpemHocTs 0,5
B. Kakoe Hanpspkenue OyeT U3MEPEHO ¢ MEHbIIEH NOTrPEIIHOCThIO?

3anaua 2. Onpenenutb a0CONMIOTHYIO U OTHOCUTEIBHYIO TIOTPEIIHOCTH YCTaHOBKHU
yactoThl 200 I'11 Ha rereparope ['3-34, ecnu B macnopte npudopa ykazano Ag= £(1
+ 0,021).

3agava 3. [Ipu u3mepeHnn Toka BEIUYUHOU 25 MA KCHOJIb30BAJIM MHOTOIPEIEIIb-
HbII MuuMamiepMerp ¢ npeaenamu 5 — 15 — 30 — 60 MA 7-ro Ki1acca TOYHOCTH
(1,5%). BpiOpaTh onTHUMalbHBINA MIpeesl U3MEPEHUsI U OLEHUTh MOTPEUTHOCTh H3-
MEpEHUS.

[Tpaktuueckoe 3anstue Ne2 M3ydyeHne KOHCTPYKUMHU, MPUHIUIA IEUCTBUS OUMe-
TaJUIMYECKOI0 TEPMOMETPA U TEPMOMETPA PACIIMPEHUS, IMPOMETPA.

[enb paboThI:

N3yunTh KOHCTPYKLMIO, HPHUHLMI JEHCTBUS OMMETA/NIMYECKOrO0 TEPMOMETpA U
TEPMOMETpA PaCUIUPEHUS, TUPOMETPA.

3amaHue Ha paboTy:

N3yunTh npuHUUI JEUCTBHUS U YCTPOMCTBO KUJIKOCTHBIX TEPMOMETPOB paCIIUpE-
HUS.

N3yunTh NpUHIMO AEUCTBUS U YCTPOMCTBO OMMETAJUIMUYECKUX TEPMOMETPOB.
N3yunth NpyUHIUII JEWCTBUSA U yCTPOUCTBO TUPOMETPOB U3ITyUECHUS.

Onucath cpaBHUTEIbHBIE XapaKTEPUCTUKU ITUX TEPMOMETPOB B BUIE€ TAOIHIIBI.
M3yuuTh KaKk MOHTUPYIOT CTEKJISHHbIC, OMMETAUIMYECKHUE HA TEXHOJOTHMYECKOM
000pyI0BaHUU U TPYOOIIPOBOIAX.

N3y4nth KaK IpOU3BOIAT IIOBEPKY TEPMOMETPOB.

Kak MOXHO yCTpaHUTh HEKOTOPBIE 1€(DEKTHI CTEKIISIHHBIX U APYTUX TEPMOMETPOB.

[IpakTnueckoe 3anarTue Ne3 M3ydeHne KOHCTpyKIMU 1 npuHuuna aevctsus TCM
U TEPMOIIAPHI.

[ens paboThI:

N3y4nTh KOHCTPYKIMIO M TIPUHIIUI ACHCTBHSI TEPMOMETPA COTIPOTUBIICHUS U TEP-
MoTapbl, 0003HAYUTH BTOPUYHBIE MPUOOPHI K HUM U UX MPUHIIUI PaOOTHI.

3ananue Ha paboTy:

OnpenenuTte KakoMy BHUJly CPEICTB U3MEPEHHN OTHOCUTCS TEPMOIIApA U TEPMO-
METP CONPOTUBJIICHHUS.

VYka3aTh Ha 4YeM OCHOBAH NPUHLMI JICVCTBUS TEPMOIIAPBI U TEPMOMETPA COIPO-
TUBJICHUS, KaK CPEJICTBA U3MEPECHUM.
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Kakue BTOpuuHbIE U3MEPUTENBbHBIE TPUOOPHI UCIIONIB3YIOTCS B CXEME COBMECTHO C
TEPMOIIapaMHA U TEPMOMETPAMH COTIPOTUBIICHHMS. M3yunTe NX NpUHINI JEUCTBUS.
Kaxue Bupl (rpagyupoBku) TepMoripeoOpazoBarenieii U TEpMOMETPOB COMPOTUB-
JeHust ObIBAIOT U KaK MX BbIOpATh.

HazoBute OCHOBHBIE HENOCTATKM TEpPMONAp U TEPMOMETPOB CONPOTUBIIECHUS Kak
CPEACTBA U3MEPEHUS TEMIIEPATYPHI.

[IpakTnueckoe 3anstue Ne4 M3ydyeHne KOHCTPYKIMH MAaHOMETPA C OJHOBUTKOBOM
TpyOUaTON NPY>KUHOM.

[enb paboTHI:

O3HaKOMUTBCS C MPUHITUIIOM JCHCTBUSI U YCTPOMCTBOM MaHOMETPA C OJHOBUTKO-
BOM TpyOuaToi mpyKHMHOM.

3agaHue Ha padboTy:

N3yunuth Ha 4eM OCHOBAH MPHUHIIUI JIEUCTBUS MaHOMETpPa C OJJHOBUTKOBOU TPYyO-
YaToU MPYKUHOM.

Uro siBNII€TCA YyBCTBUTEIBHBIM 3JIEMEHTOM TPyO4aTOro MaHOMETpA.

JIns1 yero Ciy»KuT IepelaTOuHO-MHOKHUTEIIBHOE YCTPOUCTBOM.

UYem ycTpaHseTcs «MEPTBBIN X0 CTPEIIKH.

Kax BpiOpaTh mikamy oOpa3lioBOro MaHOMETpa JJisi MOBEPKH TEXHUYECKUX MaHO-
METpPOB.

[Ipy kaKOM 3HaYEHUU JABJICHUS YCTAHABIMBAIOT CTPEJIIKY MaHOMETpa?

[IpakTuueckoe 3anstue No5S M3ydyeHue KOHCTpYKIMU AU(PMaHOMETpaA, U — o0pas-
HOI'0O MAHOMETpA.

Lesab padoThI:

O3HAKOMUTBCSL C YCTPOMCTBOM M pabOTOM MPUOOPOB IJIsi U3MEPEHHUS JABICHUS.
Boraucnuth n30bITOYHBIC, AOCOTIOTHBIC TABJICHUS B PA3JIMUHBIX STUHUIIAX
3angaHue Ha paboTy:

N3yunTh HA YeM OCHOBAH MPUHITUI JACUCTBHUS U — OOPa3HOTO MaHOMETPA.

N3yunts cxemy QyHKIIMOHHUPOBAHUS CTEKJIISTHHOTO U — 00pa3HOro MaHOMETpa.
BbICHUTB OT 4ero 3aBUCHUT BBICOTA CTOJI0A KUJKOCTH MaHOMETPA.

OrnpenenuTs OT Yero 3aBUCUT BHIOOP IIKAJIhl MAHOMETpA.

YTo 03HAYaET BBHICTABICHUEM MAHOMETPA HA HYJIb.

BriscHUTH 4TO HEOOXOUMO 17151 TOBBIMICHUS TOYHOCTH OTCUETA.

[Ipaktrueckoe 3anstue Ne6 M3yueHne KOHCTPYKIIUM CY>KaIOIIUX YCTPOUCTB

Lenps pa®oThl: M3ydeHHE PA3TUYHBIX TUIIOB CY>KaIOIIUX YCTPONCTB,0BIAIE-
HUE HaBbIKAMU pacyeTa Cy»arollero yCTpomucTBa

3angaHue Ha paboTy:

- WByuuth Teoperuueckue cBeACHHS 00 OCHOBaX METO/A, TUIAX CYKaro-
IIAX YCTPOMCTB
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- 3apucoBaTh PUCYHOK nuadparmMbl U 3amucaTh THUMBI AuadparM U HX
OCHOBHBIE XaPAKTEPUCTUKHU

- Ilo MeToauke, BBIOJIHUTD PACUET CYKAIOIIETO YCTPOUCTBA

- Cnaenath BBIBOJ ( KaKO€ CY»KAIOILIEE YCTPOMCTBO, €r0 XapaKTEPUCTUKHU U
XapaKTEPUCTHKU AU(MaHOMETPA)

[Ipaktnueckoe 3anartue Ne7 V3ydyeHne KOHCTPYKLIMHU U IPUHLMUIA JEUCTBUS ra3o-
aHanuzaTopa Xo00uT
Hens paboTel: M3yunTh KOHCTPYKIMIO W MPUHIUI ACHCTBUS TrazoaHaIN3aToOpa
Xo606ut
3ananue Ha paboTy:
N3yunrs:

- Hasnauenue

- TexHuueckue xapakKTepUCTUKU

- CocrtaB , yCTpOMCTBO U paboTa

- HCHOJIb30BaHHE M0 HA3HAYEHUIO

- TpeboBanus 0e30MaCHOCTH

- DKCIUTyaTallMOHHbIE OTPAaHUYEHHS TMOATOTOBKA ra30aHajIn3aToOpoB K padbore

NOPAJIOK PabOThI € ra30aHAIN3aTOPAMHU

[IpakTuueckoe 3ansitTue No§ M3yueHue KOHCTPYKIMU U MPUHLIUINA JEUCTBUS TEp-
MOMAarHMTHOTO Ta30aHAIN3aTOpa
[lear pa®oTer: M3y4nTh KOHCTPYKIIUIO M TPUHIIMAI JEWCTBUS TEPMOMArHUTHOTO
razoaHajan3aTopa
3anaHue Ha paboTy:
N3yunts:

- Ha3znauenue

- TexHu4eckue XapaKTepUCTUKH

- CocraB , ycTpoMCcTBO U paboTa

- HCIIOJIB30BaHUE M0 HA3HAYCHUIO

- TpeboBanus 6€30MaCHOCTH

- DKCIUTyaTallMOHHBIE OTPAaHUYCHHS IOATOTOBKA ra30aHaIN3aTOPOB K padoTe

MOPAZIOK paboThI ¢ ra30aHATN3aTOPAMHU

[Ipaktuueckoe 3ansitue Ne9 [locTpoeHue CTPYKTypHOW CXE€Mbl aBTOMATHUYECKOU
CHUCTEMBbI PEryJIUPOBAHUS

Lenp padotel: [locTpOUTh CTPYKTYPHYIO CXEMY aBTOMATHYECKOM CHUCTEMBI pery-
JIMPOBAHUS

3ananue Ha paboTy:

N3yunth Ha3HaueHUE (QYHKIIMOHATBHBIX CXEM aBTOMAaTU3aIluU
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N3o0pakeHne TEXHOIOTHIECKOTO 000PYI0BaHUS U KOMMYHUKAIIMI Ha TEXHOJIOTH-
YECKUX CXEeMax

O3HaKOMUTKCS ¢ pa3pabOTKON (YyHKIHOHATBHBIX cxeM aBToMaruzanuu no ['OCT
21.208-2013

Pazpabotka QyHKIIMOHATBEHON CXEMBbl aBTOMATH3allMK 10 cTaHaapTy S5.1

[TpakTrueckoe 3ansatue NelOQ DkcniepuMeHTaIbHOE ONPEACICHNE NEPEXOIHOMN Xa-
PaKTEPUCTUKH OOBEKTA PETYIUPOBAHUS U TONydYeHHE TUDPEpEeHIINATBHOTO ypaB-
HEHUS ero JBKEHUS.

Henps paboThi: Onpenenutb MepexogHyr0 XapaKTepUCTUKY 00bEeKTa peryjiupoBa-
HUS ¥ TIONYYHTh MU PepeHnaIbHOE ypaBHEHUE €TO IBHKCHUS.

3ananue Ha paboTy:

N3yuuts:

1. MaremMaTtnyeckue MO OOBEKTOB yIIPABIICHHUS.

2. O0mme cBOMCTBAa OOBEKTOB PETYIUPOBAHMS.

3. OcHOBHBIE THIIBI 00BEKTOB ABTOMATHYECKOTO PETyJINPOBAHUS.

4. IuddepeHnmanbHbie ypaBHEHUS THUIIOBBIX 00bEKTOB U METO/bI ONEPAITMIOHHOTO
VCYHCIICHUS ISl UX aHaJM3a U CUHTE3a.

5. JIuHamMu4YecKkue XapakTepUCTHUKU OOBEKTOB YNpaBIICHHUA: MepeAaroyHas (PpyHK-
IUs1, IEPEXOIHASI XapaKTePUCTUKA

[TpakTueckoe 3anstue Nell CpaBHEHHE MOCTPOEHHBIX XapaKTEPUCTHUK PETYIISITO-
poB
Lens pabotel: N3yueHnue nepexoHbIX MPOIECCOB PETYISATOPOB U UX XapaKTEpH-
CTHUK, CpaBHEHUE rpaUKOB MPOIECCOB.
3ananue Ha paboTy:
N3yunts knaccudukaiys aBTOMaTUYECKUX PETYISITOPOB:
- Tlo3unMOHHBIE PETYJIATOPHI
- JIuHeliHbIE PETYIIATOPHI
CpaBHUTH XapaKTEPUCTUKHU PETYJIATOPOB B COOTBETCTBUU C PEATM3YEMbIM 3aKO-
HOM PETYJIMPOBAHUSI PETYJISITOPHI AEISATCS Ha:
- IPOTNOPIIMOHAIBHBIE;
- UHTETPAJIbHBIC;
- IPOMOPIMOHATBLHO-UHTETPAIIbHBIE;
- MPOTOPIMOHATBHO-TU (P DEpEeHITNATBHBIE;
- IPOTIOPITMOHAIBHO-UHTETPaTIbHO-TU (D PEepeHITHATIbHBIE;
- pelIeHbIE IBYX- U TPEXITO3ULIMOHHBIE U PEIIEMHBIE C MEXAaHU3MAMU MMOCTOSSHHOM
CKOpOCTH.

[TpakTudeckoe 3anstue Nel2 Bribop npubdbopoB it aBTromatuzaiuu kotia JIKBP
10-13

ens pabotel: 1o mpuBeaeHHON cXeMme aBTOMaTH3AIlMU M 3aJaHUI0 MOA00paTh
puOOPHI U CPEICTBA ABTOMATHU3AIUH.
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3ananue Ha paboTy:

ABtomaruka kotia JIKBp-10-13 nomxna obecnieunBars:

KOHTPOJIb TEXHOJIOTUYECKUX IIapaAMETPOB KOTIIA;

ABTOMATUYECKOE PETYIMPOBAHUE ITAPAMETPOB IPOLECCa;

ABTOMATHYECKYIO 3alIUTy, ACHCTBYIOIIYI0 Ha OCTAHOB KOTJIA NPH OTKIOHEHUU
TEXHOJIOTUYECKUX MapAMETPOB;

ABAPUIHYIO CBETOBYIO M 3BYKOBYIO CUTHAIM3ALMIO OTKJIOHEHUS TEXHOJIOIMYECKHUX
[1apaMeTpOB OT HOPMBI C 3aIIOMUHAHUEM IIEPBOIIPUYNHBI ABAPUU;

KoHTponp TEXHOJIIOrMYECKOro mponecca OCYLIECTBIAETCS IO IOKa3bIBAIOIINAM
npubopaM Mo MECTY, a TAK)KE Ha IIaHeJIn olepaTopa.

VYrpaBiaeHue TEXHOJIOTMYECKUM MPOLIECCOM U 000pYyJOBAaHUEM KOTJIA BBITOJIHSET-
Cs1 OpraHaMu YIPaBJICHHUs, PACIIOJIOKECHHBIMA Ha CEHCOPHOM ITAHEIH YIIPABICHUS

[Tpaktuueckoe 3anstre Nel3 Bribop npuboposB st aBTomartuzauuu koraa JIE 6,5-
14

enb pabotel: 1o mpuBeAeHHON cXeMme aBTOMaTH3AllMU W 3aJaHuI0 MoA00paTh
puOOPHI U CPEeICTBA ABTOMATHU3AIUH.

3anaHue Ha paboTy:

ABromaruka kotia [{E 6,5-14 momkHa oOecrneynBaTh:

KOHTPOJIb TEXHOJIOTMYECKUX MTapaMeTPOB KOTJIa;

ABTOMATUYECKOE PEryJIMpOBaHUE TAPAMETPOB MPOILIECCa;

ABTOMATHYECKYIO 3alIUTy, ACHCTBYIOIIYI0 HAa OCTAHOB KOTJIa IPH OTKIOHEHUU
TEXHOJIOTUYECKUX MapaMeTPOB;

aBapUNHYIO CBETOBYIO U 3BYKOBYIO CUTHAJIM3AIIMIO OTKJIOHEHUS TEXHOJIOTUYECKHUX
napaMeTpoB OT HOPMbI C 3alIOMUHAHKEM NIEPBOMPUUYNHBI aBAPUU;

KoHTposib TEXHOJOTMYECKOro Mpoliecca OCYIIECTBISETCS MO IMOKAa3bIBAIOIIUM
npubopam 1Mo MecTy, a TAK)Ke Ha IMaHEJIN OTepaTopa.

VYrpaBiieHHE TEXHOJOTHUYECKUM IMPOIECCOM U 000pPYAOBAaHUEM KOTJIA BBIMOJIHSCT-
Csl OpraHamu yIpaBJI€HUs, PACIIONIOKEHHBIMU HA CEHCOPHOU MaHeIu ypaBieHUs

[Tpaktuueckoe 3anstue Nel4 Boibop mpubopos st aBTomatuzanuu kotia JJKBP
20-13 c 6oiinepamu

Henws pabotsl: [lo mpuBeaeHHONM cxeme aBTOMAaTH3allMM U 3aJaHUIO0 T0J100paTh
npuOOpHI U CPEJICTBA aBTOMATU3ALIHH.

3angaHue Ha paboTy:

ABtomaruka xotia JIKBP 20-13 ¢ 6oitnepamu gomkHa 00eCrednBaTh:

KOHTPOJIb TEXHOJOTUYECKUX TapAMETPOB KOTIA;

ABTOMATHYECKOE PETYJIMPOBAHUE [TAPAMETPOB MPOLIECCA;

ABTOMATUYECKYIO 3alllUTy, JCHCTBYIONIYI0 Ha OCTAaHOB KOTJa MPH OTKJIOHEHUU
TEXHOJIOTUYECKUX MapaMETPOB;

ABAPUIHYIO CBETOBYIO U 3BYKOBYIO CUTHAIM3AIMIO OTKJIOHEHUSI TEXHOJIOTMYECKHUX
napaMeTpoB OT HOPMBI C 3alIOMUHAHUEM TIEPBONPUINHBI aBAPUU;
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KOHTpOJIb TEXHOJOrMYECKOro mpolecca OCYIIECTBISETCS IO IOKA3bIBAIOIIUM
npubopaM Mo MECTY, a TAKKE Ha IIaHEJIN OllepaTopa.

VYnpapiieHue TEXHOJOTHYECKUM MPOLIECCOM M 000PYJOBAaHUEM KOTJIA BBIIOJIHSET-
Csl OpraHaMu yNpaBJICHUs, PACIIOJI0KEHHBIMA Ha CEHCOPHOMW MAaHEIN YIIPaBICHUS

[Tpaktuueckoe 3austue Nel5 Boibop nmpubopoB mist aBTomaru3zainuu kotia KBI'M
-50

enp pabGotel: 1o mpuBeneHHON cXeMme aBTOMATH3AIlMU M 3aJaHUIO0 MOA00paTh
npuOOpPHI U CPEACTBA ABTOMATU3AIINY.

3anaHue Ha paboTy:

Atomatuka koTiia KBI'M -50 nomkna obecrieunBaTh:

KOHTPOJIb TEXHOJIOTUYECKUX MMapaMETPOB KOTJIA;

ABTOMATHYECKOE PEryJIMPOBAHUE NTAPAMETPOB IIpOLECCa;

ABTOMATHUYECKYIO 3alluTy, ACUCTBYIOIIYI0O Ha OCTAHOB KOTJIA NPU OTKJIOHEHUH
TEXHOJIOTUYECKUX ITapaMETPOB;

ABapUIHYIO CBETOBYIO M 3BYKOBYIO CUTHAJIM3AILIUI0 OTKIIOHCHUSI TEXHOJIOTMYECKUX
MapaMeTpPOB OT HOPMBI C 3aIIOMUHAHUEM TIEPBONPUYNHBI aBapHU;

KoHTposnb TEXHOIOTMYECKOrO Ipolecca OCYIIECTBISIETCA MO MOKa3bIBAKOIIUM
npubopam 1Mo MECTY, a TaK)Ke Ha TaHEeIu orepaTopa.

VYrpaBieHrue TEXHOJIOTHIECKUM MTPOIIECCOM U 000pYOBAaHUEM KOTJIA BBITTOTHSICT-
Cs OpraHamu yIpaBJICHUs, PACOJIO)KEHHBIMUA HA CEHCOPHOM MaHEN YIIPaBJICHUS

[Ipaktuueckoe 3ansatue Nel6 Beibop npubopoB ayig aproMaruzanuu kotia [ITBM
Lens paGotsl: Ilo mpuBeaeHHON cxeme aBTOMaTH3allMM U 3aJlaHuI0 MoJ00paTh
npuOOpPBI U CPEICTBA ABTOMATH3ALU Y.

3amaHue Ha paboTy:

ABromaruka xotna [ITBM nomxkna obecieunBarts:

KOHTPOJIb TEXHOJIOTHYECKUX MTAPAaMETPOB KOTJIA;

ABTOMATUYECKOE PETYIMPOBAHUE [TAPAMETPOB IPOLIECCa;

ABTOMATUYECKYIO 3aIlIUTy, ACHUCTBYIOIIYI0 HAa OCTAHOB KOTJIA IPU OTKIOHEHUU
TEXHOJIOTHYECKUX [1apaMeTPOB;

ABAPUMHYIO CBETOBYIO M 3BYKOBYIO CUTHAIM3ALMIO OTKIOHEHUS TEXHOJIOTMYECKHUX
IIapaMeTPOB OT HOPMBI € 3aIIOMMHAHUEM IIEPBONPUYNHBI ABAPUH;

KoHTponp TEXHOJIOrMYEeCKOro mpouecca OCYLIECTBISIETCS IO IOKa3bIBAIOIINM
npubopam Mo MecTy, a TaKKe Ha IMaHeJu OepaTopa.

VYnpaBiieHue TEXHOJOTUYECKUM MPOIIECCOM M 000PYJOBAaHHEM KOTJIA BBIIOJIHSET-
Cs1 OpraHaMu yIPABJIEHUs, PACIIONOKEHHBIMU HA CEHCOPHOM MaHEIN YIPABICHUS

[IpakTnueckoe 3ansatue Nel7 M3yueHne TUIOB 3aIUT KOTIIOArperara
Henp pa®oTei: MI3ydnuTh TUIIBI 3aLIUT PA3IMYHBIX KOTIOArpEraTon
3angaHue Ha paboTy:

N3yuuth cpabaTbiBaHUE 3AIIUT:

1) mpu NoBBIIIIEHNN YPOBHS B OapabaHe KOTIa;
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2) pu IOHWKEHUU YPOBHS B OapabaHe KOTIIa;

3) npu noracanuu oo61Iero (akena B TOMKE KOTJA;

4) npu NOHM>KEHUH JTABJICHUS IPUPOHOTO Ta3a MOCIe PETryIUPYIOUIETro KIlanaHa;
5) npH OTKIIFOUEHHUH JBIMOCOCA;

6) TIpY OTKJIFOUYEHUH O0OMX AYTHEBBIX BEHTUIISITOPOB;

7) Ipy MOHMYKEHWUHY TEMIIEpaTyphl Mapa UiIu BOJIBI;

8) mpu MOHMKEHUH JIABJICHHS BO3/IyXa Mepe]l TOPeTKaMu 1 T/I.

[Ipaktnueckoe 3anstue Nel8 TumoBast cxema KOHTpOJIS, pEryJIMpPOBaHUS Jiearpa-
TOpa
[enb paboThl: MI3yyeHnue TUIIOBOM cXeMa KOHTPOJIS U PEryJIUPOBAHUS Jea’paropa

3agaHue Ha padboTy:

Cucrema ynpaiieHHs TTpeiHaA3HAYEHA ISl aBTOMATU3alMU yIIpaBieHus: U o0Oecrie-
yeHus OecriepeOoiiHoi paboTHI AearpaTopa.

Heiictytomumun Canurapueimu Hopmamu u [IpaBunamu aBromaTudecku Tpely-
€TCs pEeryJIMPOBaTh CJIEIYIONIUE TTapaMETPhI:

a) JaBjieHUWEe mapa 3a peAyKUMoHHbIMH (PY) M peayKIMOHHO-OXJaAUTEIbHBIMU
(POY) ycranoBkamu;

0) TemmnepaTypy napa 3a POY;

B) JaBJICHHE B Jiea’dpaTope aTMOochepHOro Tuma (pa3pekeHue B BaKYyMHOM J1€ad-
parope);

') YPOBEHb B OaKe-aKKyMyJIsITOpE J1ea’paropa;

1) TaBJIEHHE KUIKOTO TOIUIMBA B OOIIEM HAITOPHOM TPYyOOIIPOBOIE.

B oTonuTeNnbHBIX KOTENBHBIX TOMOJHUTEIBHO PETYINPYOTCS:

- TeMIIepaTypa BOJIbI IOAABAEMOM B TEILIOCETh;

- JIaBJICHUE B OOPATHOM KOJUIEKTOPE TETUIOCETH (IOMUTKA);

- TeMIeparypa BOJIbl B CETU rOpsSYEro BOJOCHAOKEHUS ([JIs1 CUCTEM C 3aKPBITHIM
BOJIOPa300poOM);

- TaBJIEHUE B LUPKYJSILIUOHHOM KOHTYPE CETHU rOpsSYero BOJOCHAOKEHNUS;

- IOCTOSTHHBIN PAcX0]l BOABI K KOTJIAM.

[Ipaktuueckoe 3ansarre Nel9 TunoBas cxema aBTOMAaTU3aIMM CUCTEMbl TOPSIYETO
BOJIOCHA0XKEHUSI.
Iens paboThl: M3y4uTh TUMOBYIO CXEMY aBTOMATH3aIlUU CUCTEMBI TOPSYETO BO-
JOCHAOKEHUS
3angaHue Ha paboTy:
N3yuuth
WcxonHbie TaHABIC TS POSKTUPOBAHUS:
- XapaKTepucTHUKa CHCTEM OTOTUICHHSI i TOPSYET0 BOIOCHAOKCHHUS
- OO0ocHOBaHUE Pa3pabOTKU aBTOMATU3AIMU CUCTEM OTOIUICHHUS U TOPSYEro
BOJIOCHAOKEHUS
- OnwmcaHue yCIOBHUH 3KCIUTyaTalluyd MPUOOPOB M CPEJICTB aBTOMATHKH
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- Onucanne QyHKIIMOHAIBHON CXEMbI aBTOMATU3AIUU

- IIpubops! u cpeacTBa aBTOMaTHKA

- Cnemnudukarus Ha TpuOOPHI U CPEJICTBA ABTOMATUKHU

- OyHKIHMOHATBHAS CXeMa aBTOMATH3aIUN
[Ipaktuueckoe 3anstue No2() ABTOoMaru3zanus NapoBOJSHON OOWUIEPHON yCTaHOB-
KH
ens paGoThl: ABTOMaTH3AIMS TAPOBOITHON OOWMIEPHON YCTAaHOBKU
3anaHue Ha paboTy:
B TenmnooOMeHHBIX yCTaHOBKAaX HEOOXOAMMO MPEIyCMaTpUBATh MOKA3bIBAIOIINE
npuOophl, a IS BU3YaIbHOTO OTOOpa)KEHUsI MapaMeTpoOB HA MOHUTOPE CHCTEMbI
ACY TII nepenatomivie TaT4vKy CIEIyeT MPEIyCMATPUBATH MO TEXHUYECKOMY 3a-
nmanuro Ha ACY:

TEeMIIEpaTyphbl HArPeBAEMOU U TPEIOIEH Cpe/ibl 10 U MOCTe KaXA0ro MmoJorpeBare-

T,

TCMIICPATYpPbl KOHACHCATA ITI0CJIC OXJIa,Z[HTGJIeﬁ KOHACHCATA,

JABJICHUSI HarpeBaeMoil cpenbl B 00IIeM TpyOOmpoBOA€E A0 MOAOTpeBaTeNei U 3a

Ka)KIbIM TTOJ0TPEBATEIIEM;

JaBJICHUA FpGIOHICﬁ CpCAbl K ITOAOTPCBATCIIAM.

Kpurepuu olieHKH npakTU4ecKoil paboThl

Orenka

Kpurepun

«OTanyHO»

[TpakTrueckas paboTa BIMOJIHEHA B IOJHOM 00beMe C COOJI0ICHHEM He00-
XOJIMMOM Mocie10BaTeIbHOCTU. CTyIEHThI PadOTaIH MOJTHOCTHIO CAMOCTO-
ATEIHHO: MOI00paT HEOOXOIUMBIE JUISI BRITIOTHEHUS TIpeIaracMbIX padoT
NUCTOYHHUKHN 3HaHHﬁ, IIoKaszajin HCOGXOI[I/IMLIC AJId TIPOBCACHUA ITPAKTHUYC-
CKUX U CAMOCTOSITEJIbHBIX PA0OT TEOPETUUCCKUE 3HAHMUS, TIPAKTHUCCKUE
YMCHUA 1 HABBIKU.

PaboTta oopmiieHa akKypaTHO, B ONITUMAIBHOM JIJIsl PUKCALIUU PE3yIbTaTOB

bopme.

«Xopomo»

[IpakTiueckast UM cCaMOCTOSITeNIbHAS paboTa BHIMOJIHEHA CTyIEHTaMH B MOJ-
HOM 00BEME U CaMOCTOSITEbHO. [loycKkaeTcsi OTKJIOHEHHE OT HEOOX0IMMOH
MOCJIEI0BATEILHOCTHU BBIMOTHEHUS, HE BIMSIOIIEE HA MPAaBUILHOCTh KOHEY-
HOT'O pe3yJsbTara (IepecTaHOBKa IIYHKTOB THIIOBOT'O IIaHA, I0CIIE10BATENb-
HOCTb BBITIOJTHSIEMBIX 3aJ[aHH, OTBETHI Ha BOIPOCHI). Mcronb30BaHbl yKa3aH-
HbIe ICTOUYHUKHU 3HaHMWH. PaboTa mokasana 3HaHHE OCHOBHOTO TEOPETHUYECKO-

ro MaTrcpurajia 1 OBJIaJCHUC YMCHUAMU, HGO6XOI[I/IMI>IMI/I JJIs1 CaMOCTOATEIb-
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HOI'O BBIIIOJIHCHUA pa6OTBI.
JlomycKaroTCsl HETOYHOCTH M HEOPEIKHOCTH B 0(DOPMIIEHHUH PE3yILTATOB Pa-
OOTHI.

«Y 1oBIETBOpPUTE
JBHO»

[IpakTuueckas pabota BbIIOJHEHA M O(OpMIIEHA C TIOMOIIBIO MPErno/iaBa-
tena. Ha BoimosHeHne paboThl 3aTpayeHO MHOTO BPEMEHHM (J1aHa BO3MOXK-
HOCTb J0JienaTh paboTy aoma). CTyJeHT MmoKas3ajl 3HAaHUS TEOPETUYECKOTO
MaTepHuaia, HO MCHBITHIBAIM 3aTPYAHEHUS MPH CaMOCTOSATEIBHOW paboTre
CO CTAaTUCTUYECKUMU MaTepHAIaMH.

«HeynosneTBopu
TEITHHO

BeicTaBiisieTcs B TOM ciydae, KOra CTyASHT OKa3aJcsl He IOATOTOBIICHHBIM
K BBITTOJIHEHUIO 3TOW paboThl. [lomydyeHHbIe pe3ynbTaThl HE MO3BOJISIOT Cle-
JIaTh IIPABUJIBLHBIX BBIBOJOB U IOJTHOCTBIO PACXOAATCS C IIOCTABJICHHOM Lie-
ab10. OGHAPYKEHO MII0X0€ 3HAaHHE TEOPETUYECKOTI0 MaTepuana u

OTCYTCTBHE HEOOXOIUMBIX YMEHUH.

®opMa U yCJI0BHA ATTECTANMH: TEKYLIUIl KOHTPOJIb M0 3aBEePLICHUI0 Te-

MblI.
Bpems BbInosiHeHM S :
MOArOTOBKA 5 MUH;
BBIIIOJTHEHUE qac 30 MUH;
opopmnenue ucnaya 10 MuH;
BCETO yac 45  MuH.

IIpumepHbINA NMepeYyeHb TECTOBBIX BONPOCOB K IPOMEKYTOYHON arTe-

cranmmmu

Pasznea 1. O01mme cBegeHue 00 u3MepeHUsAX
BAPUAHT 1

1. Oxapakrepu3yiTe NpUHIMUIT METPOJIOTUH «EAUHCTBO U3MEPEHUIN:
a) pa3palboTKa W/WIM NIPUMEHEHUE METPOJIOTUYECKUX CPENICTB, METOJIOB,
METOJMK U IIPUEMOB OCHOBBIBAETCS HA HAYYHOM DKCIIEPUMEHTE U aHAJIN-

3€;

0) COCTOSIHME U3MEPEHUH, TPH KOTOPOM MX PE3YJIbTaThl BEIPAKEHBI B JOITY-
IIEHHBIX K TpUMEHEeHUIO B Poccuiickoit Denepannu eIMHULIAX BEJIUYUH,
a MOKa3aTeJ i TOYHOCTH U3MEPEHUHN HE BBIXOJIST 3a YCTAHOBJICHHBIE Ipa-

HUIIBI;

B) COCTOSIHUE CPEACTBA U3MEPEHUM, KOTJ]a OHU TPOTPagyrUpOBaHbI B Y3aKO-
HEHHBIX €UHUIIAX U UX METPOJIOTUHYECKHE XapAKTEPUCTUKHU COOTBET-
CTBYIOT YCTaHOBJICHHBIM HOpMaM.

2. Kakue 13 nepeyuciaeHHbIX cioco00B 00ECeYnBalOT €IMHCTBO U3MEPEHUS:
a) MPUMEHEHUE Y3aKOHEHHBIX €IMHUI] U3MEPEHUS;
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0) ompeneneHrne CUCTEMATUYECKUX U CIIyYaHBIX OTPEIIHOCTEMN, YUeT UX B
pe3yJibTaTax U3MEPEHUN;

B) NPUMEHEHHE CPEICTB UBMEPEHUS, METPOJIOTUYECKUE XAPAKTEPUCTUKHU
KOTOPBIX COOTBETCTBYIOT YCTAaHOBJIEHHBIM HOpPMaM;

I') TPOBEACHUE U3MEPEHUN KOMIETEHTHBIMU CTICI[UATUCTAMH.

3. Kak Ha3bIBaeTcsa KaueCTBEHHAs! XapaKTepUCTUKA (PU3NYECKON BETUUMHBI:
a) BEJIUYMUHA!
0) enuHuUIA (HU3NIECKON BEITUUUHBI,
B) 3HauUeHUE PU3NICCKON BETUIHHEI;
r) pasMep;
1) Pa3MEpPHOCTH

4. Kak Ha3bIBaeTCs KOJIMYECTBEHHAS XapaKTEPUCTUKA (PU3UIECKON BEIIMUNHBL:
a) BEJIUYUHA;
0) enuHUIA GU3NISCKON BEITUIHHBI,
B) 3HauYCHHE (PU3UYCCKON BEIIMUNHEIL;
r) pasmep;
1) Pa3MEpPHOCTb.

5. . Kak Ha3piBaercs 3HaueHHE (PU3NYECKON BEIMUYHMHBI, KOTOPOE HI€aTbHBIM
00pa3om oTpaxkano Obl B KAYECTBEHHOM M KOJIUYECTBEHHOM OTHOIIECHUSIX
COOTBETCTBYIOIIYIO (PU3UYECKYIO BEIIUUUHY:

a) JIeWCTBUTENBHOE;
0) ucKkomoe;

B) MCTHHHOE;

I') HOMHUHAIIBHOE;
1) dakTUIecKoe.

BAPHUAHT 2

1. Ykaxurte BUIBI U3MEPEHHUI, IPU KOTOPBIX YNACIO U3MEPEHUMN PABHAECTCS
YHUCILy U3MEPAEMbIX BEIUYHH:
a) aOCOIIOTHBIC;
0) KOCBEHHBIE;
B) MHOTOKpaTHBIE;
I') OJHOKpaTHBIE;
1) OTHOCHUTEJIbHBIC
€) MpsMBbIE.

2. Kakwue cpeacTBa u3MepeHuil MpeACTaBIsIIOT COO0H COBOKYITHOCTh U3Me-
PUTENBHBIX PeoOpa3zoBaTeNiell U OTCYETHOTO YCTPOUCTBA!
a) BEIIECTBEHHBIE MEPHI;
0) MHOUKATOPBI;
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B) M3MEPUTENIbHBIC TPUOOPHI;
I) U3MEPUTEIbHBIE CUCTEMBI;
1) U3MEPUTENbHBIE YCTAHOBKH.

3. VYkaxute HOpMUPOBAHHBIE METPOJOTHUUECKUE XapaKTEPUCTUKU CPEJICTB
M3MEpPECHUN:
a) Juara3oH IMOKa3aHUM;
0) TOYHOCTH U3MEPEHHUIA;
B) €IMHCTBO U3MEPEHUM;
I') MOPOT U3MEPEHHUI;
1) BOCHPOU3BOJIUMOCTB;
€) TOTPEIIHOCTb.

4. Kak Ha3pIBaeTCs 00JaCTh 3HAYEHUS IIKAJIbI, OTPAHUYCHHAS! HAYAJIbHBIM U
KOHEYHBIM 3HAYCHHEM:
a) JWamna3oH U3MEPEHUs;
0) Auara3oH MOKa3aHU;
B) MOTPEUIHOCTE;
I') TOPOT YYBCTBUTEIHHOCTH;
1) LIeHa ACJICHUS IITKAIIbI.

5. Kak Ha3bIBaeTCsl OTHOIICHUE U3MEHEHHUS CUTHAJIa Ha BBIXOJE U3MEPHU-
TEJILHOT0 MpUOOpa K BHI3BIBAIOIIEMY €TI0 U3MEHEHUIO U3MEPSIEMOM Be-
JINYUHBI:

a) JMana3oH U3MEPEHUs,;

0) nMama3oH MOKa3aHU;

B) IOPOT YyBCTBUTEIBHOCTH;
I) LIeHa JACJICHUS Kb,

1) 4yBCTBUTEJIHBHOCTD.

Pazpen 2. U3mepeHne TEINIOTEXHUYECKUX ITAPAMETPOB

BAPHAHT 1

1. Buasl n3mepuTenbHBIX TPHOOPOB
a) CXKaTble

0) nepopmupyromiue

B) aHAJOrOBbIE U IU(PPOBHIC

I) pazKuMaroume

1) TpUBEICHHbIE

2. AmnanoroBbie MPUOOPHI
a) CHUMAIOT NTOKa3aHUs C MOMOIIBIO OTCUETHBIX YCTPOUCTB
0) aBTOMAaTUYECKH BHIPAOATHIBAIOT TUCKPETHBIC CUTHAIIBI
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n)

a)

MOKAa3aHMs KOTOPBIX SIBIIAIOTCS HEMPEPHIBHON (yHKIIUEH U3MEPSIEMO
BEJIMYUHBI

JATYMKU KOTOPBIX BHIPAOATHIBAIOT CUTHAJIBI

JAOIIME UHTErPATIbHBIE 10 BPEMEHU NTOKA3aHUS

[udpoBbie n3MepuUTENBLHBIE TPUOOPHI

MpEACTaBISIONINE CUTHAIBI B ITU(poBOH hopme

IPEICTABIIAIOT CUTHAJ B HEMIPEPBIBHOM (hopme

JAI0T MHTErPaJIbHbIE IO BPEMEHHU MOKa3aHus

MOKAa3aHMs KOTOPBIX PETUCTPUPYIOTCS Ha IUarpaMMHOM Oymare
BbIPA0ATHIBAIOT CUTHAJT U3MEPUTENBHOU (POPMBI

. Bujg mapameTrprueckux 1aT4nKoOB

WHIYKITHOHHBIC
bE303JIEKTPUUECKUE
TepmMorapa
TpaHchOpMaTOpHbIE
paguauoHHbIe

I'pymmsl cructemMbl aBTOMaTUKHU
ACIT AXY AX]T

ACK ACY ACP

AYM AT ]I A®Y

APP AIIIT AHM

AKE AIIM A®JI

[lepexonHoii curHan

OT JIaTYHKa K MIEPBUYHOMY MPUOOPY

Ha U3MEPUTEILHYIO YacTh Mpudopa

U3 YCUJIUTEIIS B U3MEPUTEIIBHYIO CXEMY

OT mpeoOpa3oBaTelsi K BTOPUYHOMY IIPHOOPY
OT YCUJIUTEIIS Ha TATYUK

['panyupoBka npudopa

JIEJICHUSAM IIIKaJIbl MpuOopa NpHUAat0T 3HAUCHUS, BhIpAXKEHHBIE B
YCTAHOBJICHHBIX €IMHUIIAX

ONPENETSAIOT JEUCTBUTEIILHOE 3HAYEHUS IITKAJIBI

HAHOCSAT Ha MKy MPUMEPHBIC 0003HAYEHUS U3MEPSIEMOU CpeJibl B
SIMHHUIIAX

3aBUCHUMOCTbh MEXy 3HAUYCHUSAMHU U3MEPSAECMON U KOCBEHHOW BEIMYMHOU
HAHOCAT MPUMEPHOE 3HAYEHHE IITKAJIbI

Knaccudukanusa 1aT4MkoB 10 BUAY U XapaKTEPy BBIXOJHOIO CUTHAJA
MMy ibCHBIN M aHAJIOTOBBIN
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0) KocunycoumanbHbiii 1 6ecripepbIBHBIN
B) HenpepbiBHBIN U AUCKPETHBIN

r) CuHycOUIQIbHBIN U CTaHAAPTHBIN

n) CraHgapTHBIA U UMITYJIbCHBIN

9. Kiaccudukauus 1aTYMKOB 110 NPUHLIMITY AEHCTBUSA
a) 'paBUTaniMoOHHBIE, THIPABINYECKUE, 00bEMHBIC

0) [IneBmMaTuueckue, THIPABINUYECKUE, DIIEKTPUUECKHE
B) CKOpOCTHBIE, MAaCCOBBIE, ANEKTPUUECKUE

r) IlHeBMaTuueckue, CKOpOCTHbBIC, THIPABINYECKUE

1) OOBbEMHBIE, CKOPOCTHBIE, IIEKTPUUECKUE

10.M3mepuTtenbHBIN MpeoOpa3oBaTellb
a) BXOJHOM CUTHAJ

0) ycTpoHCTBO

B) YCTaHOBKa

I) JaT4YuK

1) BBIXOJHOW CUTHAI

Paznen 3. OcHOBBI TEOPUH ABTOMATHYECKOI0 YIIPABJICHUSA

BAPHMAHTI1

1. OOBEKTOM ympaBIICHUs] HA3bIBAETCSI:
A) MalllvHBI, alapaThl U APYrue TEXHUYECKUE YCTPONUCTBA, HYK/IAIOIINECS B CIie-
IUATHFHO OPTaHU30BAHHBIX BO3/ICHCTBUSIX M3BHE JJIA UX MPABWIHHOTO (PYHKITMOHU-
pOBaHus,
B) Texnuueckue ycTpoicTBa, C HOMOUIBIO KOTOPBIX OCYIIECTBIISIETCS aBTOMAaTH4E-
CKO€ yITpaBJICHHUE:
C) COBOKYMHOCTH YNPABJISIONIUX U BO3MYIIAIOIIUX BO3ICUCTBUN;
D) Bce BhIlIENIEPEUHCIICHHBIE OTBETHI;
E) HeT npaBUIBLHOTO OTBETA.

2. YOpaBisoOILKM yCTPOWCTBOM Ha3bIBAETCA:
A) COBOKYIHOCTb YNPaBJISIOIIMX U BO3MYIIAOIINX BO3/CHCTBHIA;
B) TexHoMOrMU€ECKO€e yCTPOMCTBO, C IIOMOIIBK KOTOPOTO OCYIECTBISAETCS aBTOMA-
TUYECKOE YIPABIICHUE;
C) MammHBI, anmapaTel U Ipyrue TEXHUYECKUE YCTPOUCTBA, HY KAAIOUIUECS B CIIe-
[[MAJIbHO OPTaHW30BaHHBIX BO3JICHCTBUIX U3BHE JUISI UX MPABUIBLHOTO (PYHKIIMOHU-
pOBaHUS;
D) Bce BbllIENIEpEYNCIEHHBIE OTBETHI;
E) HeT npaBUIBLHOTO OTBETA.

3. Cucremoii aBTomaruueckoro yrnpasieHust (CAY) Ha3zbiBaercs:
A) COBOKYMHOCTb 00BbEKTa YNPABIECHUS U KOHTPOJIUPYEMbIX BO3JEHCTBU;
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B) COBOKYIHOCTb yIpaBIsSIONIUMX U BO3MYIIAIOIINX BO3AEHCTBUT;

C) cCOBOKYITHOCTHh OOBEKTOB yIPABICHUS U YIIPABIISIIONIUX YCTPOUCTB;
D) Bce BbIlIEIEPEUHCIIEHHBIE OTBETHI;

E) HeT nmpaBUiIbHOrO OTBETA.

4. Ynpasnsmoomiee BO3/ICUCTBUE ITO:
A) curHan BeJIMYMHa KOTOPOTO U3MEHSET COCTOSIHUE OOBEKTa YIPABJICHUS MPEIIST-
CTBY# YIIPaBIICHUIO;
B) Bo3zeiicTBIE KOTOPOE MOXKET ObITH U3BMEPEHO WIIM KOTOPOE MOKHO MPOHAOIIO-
JaTh;
C) Bo3nelicTBHE KOTOPOE HEBO3MOKHO U3MEPUTH MM MPOHAOIIIOIATD;
D) curnan BenuymHa KOTOPOTO U3MEHSIET COCTOSTHUE OOBEKTA YIIPABJICHHS B COOT-
BETCTBUH C PEATH3YyEMbIM 3aKOHOM;
E) HeT nmpaBUIIbHOrO OTBETA.

5. BHemiHee BO3IEHUCTBUE 3TO:
A) curHan BeTUYMHA KOTOPOTO U3MEHSET COCTOSAHNE O0OBEKTa YIPaBICHUS MPETST-
CTBYSl YIPABIICHUIO;
B) Bo3zeiicTBIE KOTOPOE MOXKET OBITh UBMEPEHO WIIM KOTOPOE MOKHO MPOHAOIIO-
NaTh;
C) Bo3nelicTBHE KOTOPOE HEBO3MOKHO U3MEPUTH WM MPOHAOIIIOAATD;
D) curnan BenuumHa KOTOPOTO U3MEHSIET COCTOSTHUE OOBEKTA YIIPABJICHHS B COOT-
BETCTBHUHU C PEATH3yEMbIM 3aKOHOM;
E) HeT npaBuUiIbHOTO OTBETA.

BAPHMAHT?2

1. CtpykTypHas cxema 3To:
A) cxema, KaXJ10€ 3BeHO KOTOPOIl COOTBETCTBYET (PYHKIIMOHATBHOMY 3JIEMEHTY
pEabHOM CXEMBI;
B) cxema, kaxaoe 3B€HO KOTOPOM COOTBETCTBYET OJJTHOM MJIM HECKOJIBKUM OIepa-
IUSIM MaTEeMaTHICCKOM MOJICIH;
C) cxema, Kax/10€ 3B€HO KOTOPOW COOTBETCTBYET (PYHKIIMOHAIIBHOMY 3JIEMEHTY
pEAIbHOM CXEMBI,
D) Bce BbllIeNIEpEeYNCIEHHBIE OTBETHI;
E) HeT npaBUIBLHOTO OTBETA.

2. JlunamMuueckum 0OBEKTOM YNpaBIIECHUS HAa3bIBACTCS TAKOM, MapaMeTphl KO-
TOPOTO:
A) SBISAIOTCS QYHKIUAMH TOJIBKO BPEMEHHU;
B) He sBnsroTCS QyHKIUSIMHU BPEMEHH;
C) sBnsaroTCs GYHKIUSIMH TOIBKO MPOCTPAHCTBEHHBIX KOOPIUHAT;
D) He 3aBuCsS HU OT BpEMEHHBIX, HU OT MPOCTPAHCTBEHHBIX KOOPIUHAT;
E) HeT npaBUIBbHOTO OTBETA.

3. CratndeckuM 0OBEKTOM Ha3bIBAIOT TAKOM, HapaMeTpbl KOTOPOTO:
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A) 3aBUCAT OT BPEMEHHBIX U IPOCTPAHCTBEHHBIX KOOPJAUHAT;

B) aBnsiroTcst GyHKIMSIMU TOJTBKO BPEMEHU;

C) ue sBusOTCS GYHKIUIMHI BPEMEHH;

D) He 3aBHCS HY OT BPEMEHHBIX, HU OT IPOCTPAHCTBEHHBIX KOOPAUHAT;
E) HeT npaBUIBbHOTO OTBETA.

4. CucreMa aBTOMaTUYECKOIO YIPABJICHUS HA3bIBAETCS OOBIKHOBEHHOM JIMHEM-
HOU (CTanMoHapHOM):

A) ecnu B cCTEME OINUCHIBAIOIINX €€ JIMHEUHBIX TU(PepeHIINaNbHbIX YPABHEHUM
uMeeTcsl X0Ts Obl OJTHO yYpaBHEHHUE, cojiepkaliee Kod(pPUIUEeHThI, ABISIONIECT
(YHKIMSIMHU BPEMEHU;
B) ecnu ona onuceiBaeTcss 0OBIKHOBEHHBIMU JIMHEHHBIMU U (HEepeHIIMATIbHBIMU
YPaBHEHUSIMHU C IOCTOSIHHBIMU KO3 PUIIEHTaMU;
C) ecnu B cUCTEME OMUCHIBAIONINX €€ JIMHEHHBIX AU(depeHIInaTbHbIX YPaBHEHUIM
XOTs1 OBl OJTHO YPAaBHEHHE COJIEPKUT YACTHBIE POU3BOJIHBIE;
D) Bepno B u C;
E) HeT npaBuibHOrO OTBETA

5. MoxHo 1u k nuHeHbIM CAY NpUMEHUTH NPUHLIMI CYIEPIO3ULIAN:
A) na;
B) uer;
C) ToNbKO 7151 pa30OMKHYTHIX;
D) TonbKo 15l 3aMKHYTHIX;
E) HeT npaBuUiIbHOTO OTBETA.

Paznen 4. ABTOMaTH3aIUA TEXHOJOTHYeCKUX nmponeccoB B ZAKKX
BAPUAHTI

1. BykBy A npuMeHSIOT i1 0003HAYCHUS:

a) CTaHIIMU yIpaBJICHUs, UMEIOIICH NepeKIouaTeb Ajisl BeIOopa BUIa yIpas-
JIEHUS] ¥ YCTPOMCTBO JIS AUCTAHIIMOHHOTO YIIPABJICHUS

0) pynkuuu "curHanuzamnus' HE3aBUCUMO OT TOTO, BEIHECEHA JIM CUTHAJbHAS
amnrmnapaTtypa Ha Kakoi-JIn0o0 HIUT WIH IJI CUTHAJIM3AIUU UCTIONb3YIOTCS
JIaMTIbI, BCTPOCHHBIE B CaM MPUOOp

B) YYyBCTBUTEJIBHOTO 3JIEMEHTA, BHITIOJIHSIOMIETO (DYHKIHUIO IEPBUYHOTO
npeoOpa3oBaHus: MpeoOpa3oBaTEN TEPMOITIEKTPUIECKUE, TEPMOTIPEO0-
pa3oBaTesid CONPOTUBIICHUS, TATYMKU MIUPOMETPOB, CYKAIOIIHNE YCTPOU-
CTBa pacxoJOMEPOB U T.II.

I) KOHTaKTHOTO YCTpPOMCTBa MpuOOpa, UCIOJIb3yEMOT0 TOJIBKO JIJIsl BKIIFOYE-
HUSI, OTKJIIOUCHUS, IEPEKIIOUEHUSI, OJIOKUPOBKHU.

2. bykBy K npumensitor njist 0003HaueHHUS:
a) CTaHIIMU yIpaBJICHUS, UMEIOIICH NepeKItouaTeb Ajisl BHIOopa BUIa yrpas-
JICHUS U YCTPOMCTBO Il JUCTAHIMOHHOI'O YIIPaBJICHUS
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6)

B)

r)

3.

a)
6)

4.

a)
0)

B)
r)

5.

a)
0)

B)

6.

a)

byHKIIMK "cUTHANMM3aIusa" He3aBUCUMO OT TOTO, BBIHECEHA JIM CUTHAIbHAS
arnmaparypa Ha KakoW-1r00 IUT WK JIJI CUTHATU3AIIUA UCIIOIb3YIOTCS
JIaMITbI, BCTPOCHHBIC B caM IMPHOOP

YyBCTBHUTEIHHOTO AJIEMEHTA, BBITTOTHSIONMETO (YHKIHIO IEPBUYHOTO
npeoOpa3oBaHus: MPeoOpa30BaTEN TEPMOIIEKTPUIECKUE, TEPMOTIPEO0-
pazoBaTesiv CONPOTUBIICHUS, JATYUKU MUPOMETPOB, CYKAIOIIUE yCTPOil-
CTBa Pacxo/IOMEPOB U T.II.

KOHTaKTHOTO YCTPONCTBA MPpUOOpa, UCIIOJIb3yEMOT0 TOJIBKO JIJIsl BKIIFOUE-
HUSI, OTKJIIOUCHUS, IEPEKITIOUEHUSI, OJIOKUPOBKHU.

bykBy T npumeHsOT 711 0003HAYCHHUS:

MePBUYHOTO MprbOOpa OECIIKATbHOTO C TUCTAHIIMOHHON Nepeauei CurHa-
Ja: MaHOMETPHI, TU(PMaHOMETPBI, MAHOMETPHYECKHE TEPMOMETPHI
byHKIMK "cUTHANMM3aIusa" He3aBUCUMO OT TOT'O, BBIHECEHA JIM CHUTHAIbHAS
armaparypa Ha KaKoW-Tr00 IUT WIIH IS CUTHATU3AIIUHA HCIIOIb3YIOTCS
JIaMITbI, BCTPOCHHBIC B CaM MPHOOP

KOHTaKTHOTO YCTPOMCTBA MPpUOOpa, UCIOJIb3yEMOT0 TOJIBKO JIJIsl BKIIFOYE-
HUS, OTKIIOYCHUS, IEPEKIIOYCHUS, OJIOKUPOBKHU

YYBCTBHUTEIIHHOTO AJIEMEHTA, BBITTOTHSIONMIETO (YHKITHIO IEPBUYHOTO
npeoOpa3oBaHus: NpeoOpa3oBaTeNl TEPMOIIEKTPUUECKUE, TEPMOTIPEOD-
pazoBaTeIM COMPOTUBIICHUS, TaTYMNKH MUPOMETPOB, CY>KAIOIINE YCTPOM-
CTBa PacxoJIOMEPOB U T.II.

['OCT 21.208-2013ycTaHaBiauBaeT JBa METOJA MOCTPOCHHUS YCIOBHBIX
0003HaYEeHUH:

YIPOILCHHBIN;
C)KaTBIN;
TIOJIHBIN;
pa3BEPHYTHIM.

[Tpu ynpoliieHHOM MeTo/e MOCTPOESHUs MPUOOPHI U CPEACTBA ABTOMATH3a-
LIUH, OCYILIECTBIISIIOIINE CIOXKHbIE (YHKIIUHU, HATPUMEP KOHTPOJIb, PETyJIn-
pOBaHME, CUTHAJIN3AIMIO U BHIMIOJIHEHNUE B BUJIE OTACIBHBIX OJIOKOB, H300pa-
KAIOT:

OJIHUM YCJIOBHBIM 0003HAUEHHUEM

YKa3bIBAIOT OT/ICTHHBIM YCIOBHBIM 0003HAUEHUEM

ATOM MEPBUYHBIE U3MEPUTEIbHBIE TPE0OPa30BATENN U BCIO BCIIOMOTaTelNb-
HYIO anmnaparypy He u300paxaror.

B BepxHel yactu rpadudeckoro 0003HauYCHUS HAHOCAT 0003HAYCHUS H3Me-
psAeMOii BETUYHMHBI ¥ (PYHKIIMOHAIBHOTO TIPU3HAKA TPHUOOpa, ONIPEIeISIFOIIIe-
r'0 €ro Ha3HAYCHUE:

rpaduyeckue,
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0) OyKBEHHBIE,
B) 1u(dpoBbIE 0003HAYCHUS
r) wuzoOpakeHue mpudopoB

7. Ilpu noctpoeHnH 0003HaYEHUI KOMILJIEKTOB CPEJCTB aBTOMAaTU3allUU NIEpBast
OykBa B 0003HaUYEHUHU KaXKJIOTO BXOJIAIIETO B KOMIUIEKT MpuOopa uiu
yCTpOMCTBA ABIISETCS 0003HAUCHUEM:

a) HM3MEPSIEeMON KOMIUIEKTOM BEJIMYUHBI

0) cocTOosiHHE WU COOBITHE, KOTOPOE ONPENEIAET PEAKLUI0 YCTPOUCTBA

B) YCTPOICTB CUCTEMbI HHCTPYMEHTaIbHOM Oe30omacHocTu - [TA3.

8. YcrnoBHOE 0003HAUCHUE 03HAYACT:

a) IIpuGop nna usmepenus naBieHus (pa3pekeHusi) NoKa3bIBaKOLIUM, yCTa-
HOBJIEHHBIN IO MECTY.

0) [lepBuuHbIi U3MEPUTETBHBIN TPe0Opa3oBaTeb (4yBCTBUTEIbHbBIN 3J1€-
MEHT) JUIsl U3BMEPEHUS TEMIIEPATYPhl, YCTAHOBICHHBIN 110 MECTY.

B) [Ipubop ans n3mepeHus Temneparypsl NOKa3bIBAIOIINM, YCTAHOBICHHBIN
10 MECTY.

r) [lpubop ayig usmepeHus: TeMnepaTypbl MOKa3bIBAOIINM, YCTAHOBICHHbBIN
Ha LIUTE.

9. YcnoBHoe 0003HaUEHHE O3HAYACT:

O

a) Ilpubop nns uzmepenus naBieHus (pa3pe’KeHus ) MOKa3bIBAIOIIUN, yCTa-
HOBJICHHBIN IO MECTY.

0) [lepBuuHbBI U3MEPUTEIBHBIN TPEe0Opa3oBaTEb (4yBCTBUTEIbHbBIN 3J1€-
MEHT) JUIsl U3BMEPEHUS TEMIIEPATYPhl, YCTAHOBIICHHBIN 110 MECTY.

B) IIpuGop mna usmepeHus TemnepaTypbl OKa3bIBAIOIINMI, YCTAHOBICHHBIH
IO MECTY.

r) IIpubop ayist u3MepeHus TeMiepaTypbl MOKa3bIBAIOIINI, YCTAHOBIEHHBIHI
Ha LIUTE.

10.VYcioBHOEe 0003HAYECHUE o3Ha4daet?

a) IlpubGop miist u3MepeHust TeMnepaTypbl OJJHOTOYCUHBIN, PETUCTPUPYIOIIHH,
YCTAaHOBJICHHBIN Ha IIIHTE.
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0) [Ipubop nns u3mMepeHus TeMnepaTypbl C aBTOMAaTUUECKUM O0ETaronuM
YCTPOWCTBOM, PETUCTPUPYIOIINN, YCTAHOBJICHHBIN Ha IIUTE.

B) [Ipubop mns usmepeHus TemnepaTypbl peTUCTPUPYIONIUMA, PEryIUPYIONINT,
YCTaHOBJICHHBIN HA IIUTE.

r) Perymarop temrneparypsl OeCIIKaIbHBIN, YCTAHOBICHHBINA 110 MECTY.

Bpemsi BbInOJIHEHUS:

IToaroroska 5 MUH;
Brimonmnenue__ 0 yac _15 _ MuH;
oopMIICHHE U cAava MUH;

Bcero_ 0 gac 20  MuH

3aganus NI OLlEHKH OCBOCHUSA MK 01.05 Temnorexnu4eckoe 000py/a0-
BaHHe

IIpakTnueckoe 3anaTue Nel 3ydueHue KOHCTPYKIMH pEKyIepaTHB-
HBIX TEIJIOOOMEHHBIX aIapaToB

[{enbto MpoBeEHUSI NPAKTHUECKOIO 3aHATHs sIBisieTcs (GOpMUPOBA-
HUE y CTYJIEHTOB TEOPETUYECKON U IPAKTUYECKOM ITOATOTOBKHU IIO
KOHCTPYKIIMU PEKYIEPAaTUBHBIX TEIJIOOOMEHHBIX allapaToB HEMPEPHIBHOTO
JNEUCTBUSA

B pesynbTaTe BBIIOIHEHUS TPAKTUYECKOTO 3aJaHNs CTYIAEHT JOJKEH:

3HATh : Ha3HaY€HHE, YCTPOWCTBO, BUIBI ,IPUHIUN JACHCTBUS PEKYyIIe-
PaTUBHBIX TEIJIOOOMEHHBIX aIapaTOB HEMPEPHIBHOIO IEUCTBHS M 00JIaCTh
UX IPUMEHEHHUS

YMeTh: 1aBaTh XapaKTEPUCTUKY KOHCTPYKTUBHBIM OCOOCHHOCTSAM  peKyIepa-
TUBHBIM TEIJIOOOMEHHBIM anmnaparaM IO YepTexaMm U cXeMam

IIpakTuueckass padora Ne2 Pacuér u BbIOOp MapoOBOMASIHOTO peKyIie-
PaTUBHOTO TEIIOOOMEHHOTO anmapaTa

llenbto mpoBeneHUsT MNPAKTUUYECKOTO 3aHATUSA SBIIAETCA IpUodpeTe-
HUE CTYJIEHTaMHU ITPAaKTUYECKOI0 HaBbIKA I10 METOJAaM pacdeTa ra3olpoBO-
JIOB HUA3KOI'O J1aBJICHUSA

B pesynbraTe BBITIOJIHEHUS TPAKTUYECKOTO 3aJaHUs CTYIECHT JOJIKEH:

3HaTh : MeToANKy U OCHOBHBIE (JOPMYJIBI TEIIIOBOTO, KOHCTPYKTHUBHO-
ro, TUIPABINYECKOTIO PACUETOB TEIJIOOOMEHHBIX alllapaToB

YMerb: BBINOJIHATH TEIUIOBOW, KOHCTPYKTMBHBIM, TMIAPAaBINYECKUN
pacyeTsl, BEBIOMpPATh TEMJI00OMEHHBIE aINIapaThl 10 CIPABOYHOM JIUTEPAType

IIpakTnyeckoe 3anaTue Ne3 Pacuer u BbIOOp BOJOBOASHOTO TEIJIO-
0OMEHHOT O arrmapara

Lenpro mpoBeAeHHs] MPAKTUYECKOTO 3aHIATHS SBISETCS Mpuoodpere-
HUE CTYyJEHTaMH MPAKTHUYECKOTO0 HABbIKA [0 METOJaM pacyera Terioo0-
MEHHOTO anmnapara

B pe3ynpTaTe BBINOIHEHUS IPAKTUYECKOTO 3a1aHUsl CTYACHT JI0JKEH:
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3HaTh : MeTouKy 1 OCHOBHBIE (POPMYJIBI TEIMJIOBOTO pacyeTa BOJOBO-
JSTHOTO TEIIO0OMEHHOTO arnrmapaTa

Ymerh: BBITONHATH TEIUIOBOM pacdeT ,BhIOMpaTh TEMIO00OMEHHBIH
arrapar 1o CIipaBOYHOM JINTEpaType

IIpakTuyeckoe 3anaTHe Ne4 Pacuer u BHIOOp MIIACTUHYATOTO TEILIO-
0OMEHHOT O arrmapara

[{enbro mpoBeeHUsI MPAKTHUECKOTO 3aHATHS SIBIISIETCS MPUOOpETEHNE
CTYJICHTaMH NPAKTUYECKOTO HABBIKA MO METOJIaM pacyueTa TerIo0OMEHHO-

ro arnrnapara

B pe3ynbrare BBINOJHEHUS MPAKTUYECKOTO 3a1aHUS CTYICHT JOJDKEH:

3HaTh : MeToauKy U OCHOBHBIE (POPMYJbI TEIUIOBOTO pacydera Iuia-
CTUHYATOr0 TEIMJI00OMEHHOTO anmnapara

Ymerh: BBINONHATH TEIUIOBOM pacdeT ,BhIOMpaTh TEMI00OMEHHBIM
armapar 1o CIIpaBOYHOM JIMTEPATYPE

Kpurepuu onieHKH npakTU4ecKoil paboThl

OueHka

Kpurepuu

«OTInyHO»

[TpakTrdeckast paboTa BBIOJHEHA B IOJHOM 00beMe ¢ COOIII0IeHuEM HEo0-
XOAMMOI mocinenoBaTeabHOCTH. CTyIeHThI paboTajIH MOJHOCTHIO CAMOCTO-
ATEJBHO: 10100pai HeOOXOMMBbIe [T BBITIOJIHEHUS MTpeJlaraeMbIX padoT
MCTOYHMKH 3HAHUH, TOKa3aJl HeOOXOAUMBIE /Uil IPOBEICHUS MpaKTHYe-
CKUX U CAMOCTOSITETIbHBIX PA0OT TEOPETUUECKUE 3HAHUS, TPAKTUUECKUE
YMEHUS ¥ HaBBbIKH.

PaboTa odopmiieHa aKKypaTHO, B ONITUMAIILHON ISl (PUKCAIUU PE3yJIbTaTOB

(dopme./laHbl MOJIHBIE U IPABUJIbHBIE OTBETHI HA IIOCTaBJIEHHBIE BOIIPOCHI

«Xopouo»

[TpakTHdeckasi Hili CaMOCTOSITeIIbHAs pad0Ta BHITIOJTHEHA CTYICHTAMU B TTOJI-
HOM 00beMe U CaMOCTOSITeNbHO. JloMyCKaeTcsl OTKIIOHEHHE 0T He0OX0IUMOi
MOCJICI0BATEILHOCTH BBIMIOTHCHHUS, HE BIIHSIONICE HA TPABUILHOCTD KOHEY-
HOTO pe3ynbTara (MepecTaHOBKa MyHKTOB THIIOBOTO TJIaHA, MTOCIeI0BATENb-
HOCTB BBITIOJTHSEMBIX 3aJ[aHHI, OTBETHI Ha BOIIPOCHI). ICTIOIB30BaHbI yKa3aH-
HbIE NCTOYHUKU 3HaHUN. PaboTa mokaszana 3HaHHe OCHOBHOTO TEOPETUYECKO-
rO MaTepraja U OBJIAJICHUE YMEHUSIMHU, HEOOXOUMBIMHU JIJISI CAMOCTOSITEITh-
HOTO BBITIOJIHEHHSI paOOTHI.

JloITyCKar0TCs HETOYHOCTH M HEOPEIKHOCTH B 0()OPMIICHHUH PE3YJITATOB pa-
OOTEI.
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[TpakTryeckass paboTa BbINONHEHA H O0OpMIIEHA C MMOMOIIBIO MPETo/1aBa-
tens. Ha BoimosmHeHne paboThl 3aTpayeHO MHOTO BpEMEHH (J1aHa BO3MOXK-
HOCTB J10/1eN1aTh paboTy aAoma). CTyJeHT moKas3al 3HaHUS TEOPETUYECKOTO
MaTepuasa, HO UCIBITHIBAIN 3aTPyAHEHUS IPU CaMOCTOSITENIbHOM padboTe
CO CTaTUCTUUYECKUMU MaTepUaIaMH.

«Y noBnEeTBOPHUTE
JBHO»
«HeynosnerBopu | BrIcTaBisieTcst B TOM cilydae, KOI/la CTYAE€HT 0Ka3aJcs He OATOTOBIEHHBIM
TEJIBHO» K BBIIIOJTHEHUIO 3TOM paboThl. [lonmydyeHHbIe pe3ynbTaThl HE MO3BOJISIOT Clie-

JIaTh MMPAaBHUJIbHBIX BBIBOJOB U ITOJTHOCTBIO PACXOIATCA C IIOCTaBJIICHHON e-
n610. OOHapYKEHO TJI0XO0€ 3HAHNWE TEOPETUUECKOr0 MaTeprana u
OTCYTCTBHE HCOOXOIUMBIX YMCHHUH.

JlaGoparopnas pad6ora Ne 1 TemioBoe ucnbITaHUE TJIACTUHYATHIX TEIl-
J0OOMEHHBIX anmnaparoB cucteM oToruierust u [ BC

Lenbto mpoBeaeHust J1abopaTopHON paboThl siBIsETCS (OPMUPOBAHUE
y CTYAEHTOB IPAKTHYECKUX HABBIKOB I10 OIPEICIICHHUIO OIBITHBIM ITyTEM
HEOOXOMMBIX MapaMETPOB TEIIOHOCUTENIEH CUCTEMbI OTOIUIEHUSI U TOpsi-
9Yero BOJOCHA0KEHUS

B pesynbrate BeinonHeHNs 1a00paTOpHOil pabOThl CTYJIEHT JIOJKEH:

3HaTh : MeToANKY U OCHOBHBIE (DOPMYJIBI AJIs1 BHITIOJHEHHS pacue€TOB

Ymerb: Onpenensats pacxoabl TEILIOHOCUTENEN M UX MApAMETPBI, CPEIHUN
TeMIIepaTypHbII Hanop, KO3(P(ULUHUEHT TeIIoNepeayn anmnapara

Kpurepuu onienku nabopatopHoit paboThl

Orenka

Kpurepun

«3auer»

CTyIeHT BBIIOJHWII BCIO PadOTy B MOJTHOM 00beMe C COOII0IeHueM Heo0-
XOHHMOﬁ MOCJICA0BATCIIBHOCTU IMTPOBEACHM A OIIBITOB U HSMCPGHHﬁ; BCEC
OIIBITHI IMPOBCII B YCJIOBUAX U PCIKUMAX, O6GCHG‘~II/IBaIOHII/IX IIOJIYUCHHUE IIpa-
BIJIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOIIOAAI TpeOOBaHHS OE30MaCHOCTH
TpyAa; B OTYETE MPABMIIBHO U aKKYPAaTHO BBITTOJIHUII BCE 3aITHCH, TAOIUIIH,
PHUCYHKH, YepTeKH, rpad Ky, BEIYUCICHHS; TPABUIHHO BBHITTOIHIIT aHAJIHN3
MOTPEIIHOCTEN

«He3auer»

Ecmu PE3YJIbTAThI HC MO3BOJIAIOT CACIIATD IIPABUJIbHBIX BHIBOAOB, €CJIN OIIbI-
Tbl, ©BMCPCHH:, BBIYHCIICHH, Ha6J'II-OI[eHI/IH IMPOU3BOJUIINCH HCITPABUIIBHO,
Korga y‘laH.[HfIc;I COBCCM HC BBIIIOJTHUII pa60Ty.
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dopMa ¥ yCI0BHUS ATTECTALUMU: TEKYLUI KOHTPOJIb 110 3aBEPIICHUIO Te-
MBI
Bpemsi BbINIOJTHEHUS

MOATrOTOBKA 5 MUH,

BEIIIOJIHCHUE qac 30 MUH,;

opopmnenue ucnaya 10 MuH;
BCETO qJac 45  muH.

IlepeyeHb BOMPOCOB K MPOMEKYTOYHOM aTTecTallMu (3K3aMeH)

1.  Kiaccudukanus TenaooOMeHHOro 000py10BaHuUs 110 HA3HAYEHUIO,
INPUHLIUITY IEHCTBUSA U CIIOCOOY Mepeiayy TEerIoThI

2. XapaKTepucTHKa OCHOBHBIX TEIJIOHOCUTENEH ( map, BOAA)

3.  Pacuer TemnooOMeHHBIX anmapaTtoB. Busl u 11e11 pacyeToB TEmio00-
MEHHBIX aIllapaToB

4. TennonocuTenu U GU3NIECKUE CBOMCTBA JILIMOBBIE T'a3bl

5. PacuerHble (hOpMyIIBI TEMIIOBOTO, KOHCTPYKTUBHOTO U THApPaBINYE-
CKOr'o pacuéra TerjI000MEHHBIX aIapaToB

6.  Ha3snaueHue, BUJIbI, PEKyNEpPaTUBHBIX TEIJIOOOMEHHBIX allapaToB U
001acTh UX IPUMEHEHUS

7. YCTpOUCTBO U MPUHIUII IEUCTBUSA PEKYIIMPATUBHBIX aIlllapaToB

8.  KOHCTpyKIMM M NpUHLIKIA JEHCTBUS JBYXXOAO0BOIO armapara
HKECTKON KOHCTPYKLINHU

9. KoHcTpyKus n nprHIMNO AEUCTBHASI NMapOBOISHOTO PEKyNEPATUBHOTO
TEIJI000MEHHOTO0 anmnapara (6oitsepa)

10.  KoHcTpyKIMs U IPUHIUIT JEUCTBUS MOJOTPEBATEINSI C U-00pa3HbIMU
TpyOKamu

11.  KoHcTpykuus v NpUHIUI AEUCTBUSA CEKIIMOHHOTO IIOI0IPEBATENS

12.  KoHcTpykuus v NpUHUMUI ASUCTBUSL MOJIOTPEBATENS TUIIA «TPyOa B
TpyOe»

13.  KoHcTpyKuus v NPpUHIUI ASUCTBUSL CIUPATBHOTO TEIJI00OMEHHOTO

armrapara
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14. KoHCTpyKIMs U IPUHIUI AEUCTBUS TUIACTHHYATOTO TEIIIO0OMEHHOTO

arrapara

15. Meroanka u 0OCHOBHbBIE (HOPMYJITBI TETIOBOTO pacuéTa TEII00OMEH-

HBIX allllapaToOB

16. Meroanka u oOCHOBHbIE ()OPMYJIbI KOHCTPYKTUBHOI'O pacyeTa TeIio-

OOMEHHBIX aINIapaToB

17.  Meroauka u OCHOBHbIE (hOPMYJIbI TUAPABIMYECKOTO pacyeTa Terio-

OOMEHHBIX ammapaToB.

18. OCHOBHBIC ATaIlbI pacucTa 1mapoBOAAHOIO TETI000MEHHOTO aliriapara

19.  OcHoBHBbIE 3Tanbl pacyeTa BOJOBOASHOIO TEIJIOOOMEHHOTO anmnapara

20. OcHOBHBIE ATalbI pacyeTa MIACTUHYATOTO TETNIO0OOMEHHHKA

21.  YcTpoMCTBO pereHepaTuBHBIX TEII0O0OMEHHBIX amnmapatoB (PTA)

22.  YCTpPOWCTBO M NPUHLMII JECHCTBUSA

23. Hasznauenwue, BUAbI U 00JaCTh IPUMEHEHUS PETEHEPATUBHBIX TEIJI0-

OOMEHHBIX aNMapaToB

24.  OcHosbl TermnoBoro pacueta(PTA)

25. HcnblTaHus TEMI000MEHHBIX alapaToB

26. Meponpustus no cOopy ¥ BO3BpaTy KOHJIEHCATa

27.  YcTpoMCTBO U MPUHITUIT ACHUCTBUS OTKPBITHIX CUCTEM cOOpa U BO3-

BpaTa KOHJCHCATa

28.  YCTpOMCTBO M MPUHIIUT ACUCTBHUS 3aKPBITHIX CHUCTEM cOOpa 1 BO3-

BpaTa KOHICHCATAa

29. DkcmnyaTanus cUCTeM cOopa U Bo3BpaTa KOHJIeHcaTa

Kpurepuu onenku (3x3ameH)

yCJ'IOBI/ISI, IIPpHU KOTOPBIX BBICTABJIACTCA OLICHKA

Orenka

OTBeT MOJHBIA 1 HpaBI/IHLHHﬁ Ha OCHOBAaHUU U3YYCH-
HBIX 3HAHHH U yMeHI/Iﬁ; MaTepurall U3JI0KEH B OIIpe-
,I[GJIGHHOP'I JIOTHYSCKOM IOCJIeA0BATCIIbBHOCTH, JIMTCPA-
TYPHBIM SA3BIKOM; OTBET CaMOCTOSITCIIbHBIN.

5 (oTIM4HO)

OTBeT MOJHBIHN U IPaBHUIBHBIA HA OCHOBAaHUH U3yUYCH-
HBIX 3HAaHUU U YMEHUH; MaTepuai U3JI0KEH B ONpe-
JIEIIEHHOH JIOTUYECKOM M1OCIIEN0BATENBbHOCTH, IIPU
STOM JIOMYIIEHBI ABE-TPU HECYIIECTBEHHBIE OLTHOKH,
HCIIpaBJICHHBIC 110 TPSOOBAHUIO MPENoAaBaTesl.

4 (xopor1IIo)

OTBeT NOJTHBIN, HO TIPHU ATOM JIOIYIIIEHA CYIECTBEH-
Hast OIMOKA, MU HETOIHBIN, HECBSI3HBIM.

3 (YIOBIETBOPUTEIHHO)
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IIpu oTBeTE OOHAPYKEHO HEIOHUMAHUE YIAIUMCS
OCHOBHOT'O COJIepKaHHs y4eOHOTO MaTrepuaa nin
JIOITYIIICHBI CYIIECTBCHHBIC OITUOKH, KOTOPBIC CTY-
JIEHT HE CMOT HCIPAaBUTh IIPH HABOJSIIHUX BOIIPOCAX
MIPETIOIaBaTellsl FITH OTBET OTCYTCTBYET BOOOIIIE.

2 (HEeyIOBJIETBOPHUTEIIHLHO)
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3apanus 15 oueHku ocBoenuss MJIK 01.06 Cucrembl TenjiocHaA0KeHHsI

[Ipaktnueckoe 3ansatne Ne 1 OmnpeneneHue TEIUIOBBIX HArpy30K IO
YKPYITHEHHBIM ITOKA3aTeIsIM

Lenpro mpoBeAeHUsT MPAKTHUECKOTO 3aHATHUS sBIsAETCS (POopMUpOBa-
HUE MMPAKTUYECKOI0 HABBIKA 10 ONPEAEIICHUIO TEIJIOBBIX HATPY30K.

B pe3ynbTaTe BBIONHEHUS IPAKTUYECKOTO 3aJaHUS CTYIEHT JOJKEH:

3HATB : cIOCOOBI ONpeIeCHUS TEIIOTHl Ha Pa3IUnYHbIC HY Kbl

YMeTh: BEIOMpATH MapaMeTphl AJIsl pacyeTa TEIUIOBBIX Harpy3o0kK, orpe-
JENSATh BEJIMYUHY TEIUIOBBIX HAIPY30K

[IpakTueckoe 3anarue Ne 2 M3ydyeHue NpuHIMIUATBHON CXEMBI aBTO-
MAaTU3UPOBAHHOI'O TEIUIOBOTO ITyHKTA

[lenbio mpoBeACHUS MPAKTUUYECKOTO 3aHIATHUS  sBIsETCS (GOPMUPOBa-
HUE Yy CTYIEHTOB TEOPETUYECKON M NMPAKTUYECKOU IIOArOTOBKH II0 U3y4Ye-
Huto cxembl ATIL.

B pesynbTaTe BBIIONHEHUST MPAKTUYECKOTO 3a4aHUs CTYIAEHT JOJIKEH:

3HATh TUNBI, HAa3HAYEHHUE, YCTPOMCTBO OOOPYIOBaHUS TEIIOBBIX
IIyHKTOB

Ymersn: PazOupaThcsi B cXxeMe aBTOMATHU3MPOBAHHOTO TETUIOBOTO MYHKTA

[Ipaktueckoe 3anarre Ne 3 3amyck MOJyJeil TEIUIOBOM CETH, OTOILIE-
Husa u ['BC

[lenpio mpoBeleHUsS TMPAKTHUECKOTO 3aHATHS sBIsAEeTCS (HOPMHUPOBa-
HUE Y CTYJIEHTOB TCOPETHUYECKON U NPAKTUYECKOW IIOATOTOBKH IIO DKC-
ryaranuu Mmoayeit ATIL.

B pe3ynbTaTe BBINOIHEHUSI MPAKTUYECKOTO 3aaHus CTYJAEHT JOJIKEH:

3natp :IlpaBwia skcrutyaTanuu , MOPSIAOK IMOATOTOBKH K 3aIyCKy ,
BKJIIOUEHHUE B pab0Ty u octaHoB moayiei ATII

YMeTh: Npou3BOJIUTH MOATOTOBKY, BKIFOUEHHE B pa0d0OTY ,00CITy)KUBAHHUE BO
BpeMst paboThl moayiei ATII

[Tpaktuueckas pabora Ne 4 «TemnocHabxeHue pailoHa ropoja ...»

[enpro mpoBeAeHUsT MPAKTUYECKOIO 3aHATHUS ABJIsSIETCS] GOPMHUPOBAHKE
IPAKTUYECKOTO HABBIKA MO ONPEAEIEHUIO TEMJIOBBIX HATPY30K, PEryIupoBa-
HUIO OTITyCKa TEIUIOThI, PACUETy THAPABIMYECKUX MapaAMETPOB TEILIOBBIX
cerei.

B pe3ynbTaTe BBIOIHEHUS IPAKTUYECKOTO 3aJaHUs CTYIEHT JOJKEH:

3HaTh: METOABl OMNpEAEIECHUsI TEIJIOBBIX HArpy30K, PEryJnpOBaHUE
OTITyCKa TEIUIOThI, TeMIEpaTypHble TpapuKH, MOPSAOK THAPABIUYECKOTO
pacuera TEIJIOBBIX CETEM.

YMeTh: BEIOMpATh MapaMeTphl s pacyeTa TEIUIOBBIX HAarpy30K, OIpe-
JIeNIATh BEJIMYUHY TEIUIOBBIX HArpy30K, rpaduk pacxojaa Temia B 3aBHCHMO-
CTH OT NPOAOJKUTENBHOCTH HAPYKHBIX TEMIIEPATYP, CTPOUTH IPAPUK pery-
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JMPOBAHUS OTOMHTENBHBIX HArPy30K, MbE30METPUUECKUM IPpaPuK, MOHTAXK-
HYIO CXEMY TEIUIOBOU CETH.

Kpurepuu onieHKH npakTU4ecKoil paboThl

OueHka

Kpurepuu

«OTnnyHO»

[TpakTryeckas paboTa BBIOJHEHA B IOJHOM 00beMe ¢ cOOII0IeHHEM Heo0-
XOAMMOI nmocienoBaTeabHOCTH. CTyIeHTHI paboTajIH MOJHOCTHIO CAMOCTO-
ATEJBHO: 110100pa HeOOXOMMBbIE [T BBIMOJIHEHUS MTpeIaraeMbIX padoT
MCTOYHUKH 3HAHUH, TTOKa3aJIi HeOOXOAUMBIE JUIsl IPOBEIEHUS MpaKTHYe-
CKUX U CAMOCTOSITETIbHBIX PA0OT TEOPETUUECKUE 3HAHUS, IPAKTUUECKUE
YMEHUS ¥ HaBBbIKH.

PaboTa odopmileHa aKKypaTHO, B ONITUMAIILHON ISl (PUKCALUU PE3yJIbTaTOB

¢dopme. JlaHbI OJTHBIE U TPABUIIBHBIC OTBETHI HA TTOCTABICHHBIE BOIPOCHI

«Xopomio»

[TpakTHdeckasi Wil CaMOCTOSITeIIbHAs pa00Ta BHITIOJIHEHA CTYICHTAMH B TTOJI-
HOM 00beMe U CaMOCTOSITeNbHO. JloMycKaeTcsl OTKIIOHEHHE 0T He0OX0IuMOii
MOCJICIOBATEILHOCTH BBIMIOTHCHHUS, HE BITHSIONICE HA MPABUILHOCTH KOHEY-
HOTO pe3ynbTara (MepecTaHOBKa MyHKTOB THIIOBOTO TJIaHA, MTOCIEeI0BaTeNb-
HOCTB BBITIOJTHSAEMBIX 3aJ[aHHI, OTBETHI Ha BOIIPOCHI). MICIIOB30BaHbI yKa3aH-
HbIE NCTOYHUKH 3HaHUN. PaboTa mokaszana 3HaHHe OCHOBHOTO TE€OPETUYECKO-
ro MaTepraja v OBJIAJICHUE YMEHUSIMHU, HEOOXOUMBIMHU JIJISI CAMOCTOSITEITh-
HOT'O BBIITOJIHEHHUS PaOOTEHI.

JloIyCKarOTCs HETOYHOCTH M HEOPEIKHOCTH B 0()OPMIICHHUH PE3YJITATOB pa-
OOTEI.

((yI[OBJ'IeTBOpI/ITC
JIBHO»

[TpakTrdeckast paboTa BeITOIHEHA U 0()OPMIICHA C IOMOIIBIO MTPETIo1aBaTe-

5. Ha BeimosiHeHMe paboThl 3aTpaueHO MHOI'O BpEMEHH (JJaHa BO3MOXHOCTh
nonenath paboty nmoma). CTyIeHT MmoKa3ai 3HaHUS TEOPETUUECKOT0 MaTepH-
aJia, HO MCIIBITBIBAJIM 3aTPYTHEHUS TIPU CAaMOCTOSTSIILHOM paboTe CO CTaTH-

CTUYCCKUMU MaTCpUuaiaMu

«Heynosnersopu
TEJIBHO»

BricTaBnsercs B ToM CJIydae, Korjga CTyACHT OKa3aJiCsd HE IMOATOTOBJICHHBIM
K BBIITOJTHEHHIO 3TOM pa6OTbI. HOHy‘leHHHC PE3YJIbTAaThl HE IMO3BOJIAKOT CHC-
JIaTh IMPaBUJIBHBIX BBIBOAOB U ITOJIHOCTBIO PACXOIATCA C IMOCTaBJICHHOM ne-
JIBIO. O6Hapy>1<eH0 IJIOXO0€ 3HAHHUEC TCOPECTUUCCKOIO MaTtcpraia u

OTCYTCTBHC H€O6XOI[I/IMI>IX YMCHI/Iﬁ

JlaGoparopHas pabota Ne 1 DKcriepuMeHTaIbHOE OTPEICIICHUE TeMITepaTyPhl
obpartnoii Bosbl ATII 6e3 no6aBounoro temrooomennuka ['BC

[enwto mpoBeneHus mabopaTopHOI PabOTHI sABJIsIETCS (POPMUPOBAHHE Y
CTYJICHTOB TIPAKTUYCCKUX HABBIKOB IO IKCIIEPUMEHTATHLHOMY HCCIIEI0Ba-

&9




HUIO TMPOIIECCOB B CUCTEMAaX TOPSYEro BOJAOCHAOKEHUS, YIaJI€HHOTO MOHHU-
TOPUHTA U YNIPaBIEeHUs paOOTOM TETIOBBIX IMTyHKTOB.
B pesynbTaTe BhImoOMHEHUS 1a00paTOPHOI pabOTHI CTYICHT JOJKEH:
3HaTh: Ha3HAUYCHUE, YCTPOMCTBO M MPUHIIMIA JCHUCTBUS aBTOMAaTU3H-
POBAHHBIX TEIUJIOBBIX ITYHKTOB.
YMeTh: 3KCHEPUMEHTATBHO ONPEACATh NapaMeTpPbl TEIUIOHOCUTENEH B CH-
CTEMax ropsuero BOJ0CHAOKEHMUS.

JlabopaTopHasi padora Ne 2 JkcnepuMeHTAJbHOE OIpe/ieIeHHe TeMIIepaTyphbl
oopatHoi Boabl ¢ ATII ¢ 1o6aBouHbIM Tem1ooOMeHHuKkoM I'BC

enwto npoBeneHus 1abopaTopHON pabOTHI SABIAETCS (OPMUPOBAHUE Y CTYJACHTOB
MPAKTUYECKUX HABBIKOB MO SKCIEPUMEHTAIIBHOMY HCCIIEIOBAHUIO IPOIIECCOB B
CUCTEMaXx TOPSYEeTro BOJOCHAOKEHHUS ¢ BKIFOUEHHUEM JI00aBOYHOTO TETNIOOOMEHHHU-
Ka, HAaBBIKOB WM3MEPEHHUs KOJIMYECTBA AHEpPruu, 3arpayeHHoM cucremonr I'BC u
IIPUTOTOBJICHUS TOPSIYEN BOJIBI C 3aJaHHOM TEMIIEPATYPOU.
B pesynbTaTe BeIMOMHEHNS 1a00paTOPHOI pabOTHI CTYICHT JOJKEH:
3HaTh: Ha3HAUYCHUE, YCTPOMCTBO U MPUHLIMI JECHCTBUS aBTOMATU3UPO-
BAHHBIX TEIJIOBBIX ITYHKTOB.

YMerb: U3MEPSTh KOJIMUECTBO DHEPTHHM, 3arpadyeHHON cucteMor I'BC u mapa-
METPBbI TEIJIOHOCUTEIIS. AHATM3UPOBATh U3MEPEHHBIE MAPAMETPHI MPU UCIIOIB30-
BaHHUM OJIHOTO M JIBYX Tersioo0OMeHHUKOB cucteMbl [ BC.

Kpurepuu onenku mabopatopHoit paboThI

OrneHka Kpurepun

CTyaeHT BBITIOIHUI BCIO pa0dOTy B TTOJIHOM 00beMe ¢ COOJTIOICHHEM HE00-
XOJUMOM MOCIeA0BATEIHLHOCTH MPOBEACHUS ONIBITOB U U3MEPEHUH; BCe
OTIBITHI IPOBEJ B YCIOBUAX M peKUMax, 00ECIeUnBAIOIINX MMOTyYeHHE pa-
BWJIBHBIX PE3YJbTATOB M BHIBOJIOB; COOIOAAN TPEOOBaHMS 0€30MaCHOCTH
«3auer» TPy/Za; B OTYETE MPABWIBHO U aKKYPAaTHO BBITIOJHUJ BCE 3aIMCH, TaOIHITBI,
PHUCYHKH, YepTexkH, rpaduKu, BHIYUCIECHUS; IPaBUILHO OTBEYAJ Ha BOIIPO-
CBI

Eciu PE3YJIbTAThI HEC MMO3BOJIAOT CACIATH ITPABUJIBHBIX BEIBOAOB, €CJIN OIIbI-
«Hes3auer» Tbl, U3MCPCHH, BBIYHUCIICHUA, Ha6J'IIO,[[eHI/I${ IMPOU3BOANIIMCH HCIIPABUIILHO,
Koraa yanHﬁCH COBCEM HE€ BBIIIOJIHUII pa60Ty.

®opMa U yCJI0BHS ATTECTAUMH: TEKYIIUIl KOHTPOJIb MO 3aBEePIIECHUIO Te-
MBI.

Bpemsi BBINOTHEHUSA

ITOJITOTOBKA MMWH;

BBITIOJTHEHHE gac 30 MUH;
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oopMIieHHE U cayda 10 wmwuH;
BCETO gac 40  wmuH.

IlepeyeHb BONIPOCOB K MPOMEKYTOYHOM aTTECTALMHU (IK3aMEH)

1. OO0mast xapakTepuCTHKa U KilacCU(DHUKAIUS TEIIIOBOTO HATPEBAHUA.
2. Onpenenenue pacxo/ia TEIUIOTHl HA OTOIJIEHUE U BEHTUJISILIUIO.
3. Omnpenenenue pacxojia TEIUIOTHl Ha TOpsSYee BOJOCHAOKEHNUE U TEXHOJOTH-

YCCKHC HYIKIEI.
PexxuM TerminoBoro HOTp€6J'I€HI/I$I B TCUCHHHU CYTOK, CE30HA, roaa.

Kiaccudukanusi HICTOUHHKOB U CUCTEM TEIJIOCHA0XKEHUSI.

4
5
6. Cxema KOTeJIbHOM ¢ BOJIOTPEUHBIMU KOTJIAMH.
7 Cxema npou3BOIUTEILHON KOTEIBHOM.

8 3aKpBIThIE CUCTEMBI TETNIOCHAOKEHUS U UX OCOOCHHOCTH

9 OTKpBITBIE CUCTEMBI TETUIOCHAOKEHUSI K1 UX OCOOEHHOCTH

10.  DneBaTtopsl. YCTPOWCTBO U MPUHIUI IEHCTBUS

11. Tlorpebnenue TENIoOBOM SHEPTHH (CE30HHBIE U KPYTJIOTOJOBBIC MOTpeOUTe-
M)

12.  Ceru c npucoenunenuem cucreMbl ' BC 0e3 HupKyIaInOHHON JTUHUN

13. TennoBsie myHkThl. Knaccudukarus

14. TlotpebiieHue TEMIOBOM SHEPTUH

15. Cxewma TOLI.

16. T'mapaBnuyeckuii pexxum pabOThl CUCTEMBI TETIOCHA0KEHUS

17.  TemnnoBas cxema KOTEIBHOM C NAPOBBIMU U BOJOTPEUHBIMH KOTJIAMM.

18. Ilomsatus o cucremax teriocHaOxenus. Kimaccudukaims 1 OCHOBHBIE dJie-
MEHTBI CUCTEM TETUIOCHAOKEHHUS.

19. BopsHble CUCTEMBI TETNIOCHA0KEHHSI 3aKPBITHIE UX OCOOEHHOCTH,

20. BopasiHble CUCTEMBI TETNIOCHAOXKEHHS OTKPBITHIE UX OCOOEHHOCTH.

21. Cxema mpuCOEAVMHEHUS] CUCTEM OTOIUICHMS TEIUIOBOM ceTH. 3aBucuMa 0Oe3

CMCHICHUA 1 C 3JICBATOPHBIM CMCIICHUCM.
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22. (Cxema npUCOCIUHEHHUS CUCTEM OTOIJICHUS TEIJIOBOU CeTH. 3aBUCHUMas C Ha-
COCHBIM CMEIIEHUEM.

23. (Cxema mpUCOEIWHEHHUS CUCTEM OTOIUICHUS TEIuIoBo# cetu. HezaBucumas ¢
UUPKYJISLHUOHHBIM HACOCOM.

24. Cxema npucoennHenus yctaHoBok ['BC k temnoBeim ceTsiM. K oTkpsITON
CETHU C BEPXHUM AKKYMYJIATOPOM.

25. Cxema npucoenunenus ycraHoBok ['BC k temnoBbiM ceTsiM. K oTKpbITOM
CETU C HUYKHHUM aKKyMYJISITOPOM.

26. Cxema mpucoeanHenus ycranoBok ['BC k temnoBsiM ceTsiM. K 3akpbiToit
CETHU C BEPXHUM aKKYMYJIATOPOM.

27. Cxema mpucoeanHenus ycranoBok ['BC k temnoBsiM ceTsiM. K 3akpbiToit
CETU C HUKHHUM aKKyMYJISITOPOM.

28. Cxema coBMecTHOro npucoeauHenus cucteM ororuieHus u ['BC k 3akpsiTon
TerioBou cetu. [lapannensHast.

29. (Cxema coBMecTHOro npucoenudeHus cucrem ororsienus u ['BC k 3akpbiToit
TEII0BOM ceTu. CMmenianHas.

30. Cxema coBMecTHOro npucoennHenus cuctem otomieHus u ['BC k 3akpsiToit
TerioBoi cetu. [locnenoBarenbHast.

31. Cxema coBMmecTHOro npucoennHenus cuctem otomieHust u 'BC k 3akpbiToit
TerioBoi cetu. [locnenoBaTenbHas ¢ peryjasaTopoM OTOILICHUS.

32.  (Cxema COBMECTHOIO NnpucoearHeHus cucreM otoruieHuss u I'BC k oTKpbI-
TOU TEIUIOBOM CETH.

33. (Cxema HECBA3AHHOIO PETYJIMPOBAHUS C PETYIATOPOM OTOILIEHUS.

34. IlapoBbIe CUCTEMBI TEIIIOCHAOKCHUSI.

35. Cxembl mpUCOeIMHEHNS a00OHEHTOB K TAPOBBIM CETSIM.

36. BbIOOp TEMJIOHOCUTENSI U CUCTEM TEIIIOCHA0XKEHUSI.

37. CpaBHeHUE Napa U BOJbI KaK TEIJIOHOCHUTEIIS.

38. MecTHbIE U HEHTPAJIbHbIE TEIJIOBBIE TyHKTHI,

39. Cxewmsl ¢ 351€eBaTOPOM B HacocoM. Pacuer u BeIOOp iieBaTopa.
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40. MeToapl peryaupoBaHus OTIyCKa TEIUIOTHI IPH OJHOPOJHON M Pa3HOPOA-
HOU TEIUIOBOM HATPY3KHU.

41. Pexumuble rpaduKku NpU KaueCTBEHHBIX M KOJIMYECTBEHHOM PETyIMpOBa-
HUU BOJASHBIX CUCTEM TEIUIOCHAOKEHUSI.

42. lleHTpasbHOE KAYECTBEHHOE PETYJIMPOBAHUE TEIIOBBIX CETEM.

43. KonuuecTBEHHOE PETyIupPOBaHUE.

44. UTII c He3aBUCUMBIM MTPUCOEIUHEHUEM U OTKPBITHIM BOAOpPa300poM

45. UTII c 3aBUCHMBIM TPUCOEIMHEHUEM U 3aKPBITHIM BOAOPa3z00poM

46. Cxema UTII ¢ 3aBUCHMBIM MPUCOEAMHEHUEM U OTKPBITHIM BOJ0Pa300pOM,
3JIEBATOPHOE IPUCOECAVUHEHUE

47. Cxema UTII c 3aBUCHUMBIM MPUCOECIUHEHUEM U OTKPBITHIM BOAOPa300poM
NPUCOEANHEHHUS Yepe3 CTAHLUIO CMELIMBAHUS

. Kpurepuu onenkmn (3x3amMeH)

YcoBus, IpU KOTOPHIX BBICTABJISETCS OIEHKA Ouenka

OTBeT NOJHBII U IPaBUIIBHBIA HA OCHOBAaHUH HU3y4CH-
HBIX 3HaHUI U yMEHUIl; MaTepual U3JI0KEeH B OIpe- 5 (oTM4HO)
JIeJIEHHOH JIOTHUECKON IOCIeJ0BaTeIbHOCTH, JIUTEpa-
TYPHBIM SI3BIKOM; OTBET CAMOCTOSITENIbHBIH.

OTBeT NMOJHBIN U PAaBUIBHBIA HA OCHOBAaHHH U3y4YCH-
HBIX 3HAHUH ¥ YMEHUH; MaTepral U3JI0XKEH B OIpe-
JIEIIEHHOH JIOTHYECKON TOCIeIOBATEIIEHOCTH, TIPH 4 (xoporo)
STOM JIOMYIICHBI ABE-TPH HECYIIECTBEHHBIC OLTHOKH,
HCIIPABIICHHBIC IO TPEOOBAHUIO MPENOIaBaTEIs.

OTBeT MOJHBIH, HO TIPH ATOM JOITyIIeHA CYIIeCTBEH- 3 (YOOBIETBOPUTEIHHO)
Hast OIIMOKAa, MJIM HEIOJHBIN, HECBA3HBIM.

IIpu oTBeTe 0OHAPYXKEHO HETTOHUMAHUE yUYaIIMCS
OCHOBHOT'O COJIep KaHHs y4eOHOT0 MaTepuana nin
JIONYIIEHBI CYIIECTBEHHbIE OIINOKH, KOTOPBIE CTY- 2 (HeyOBJIETBOPUTEIHHO)
JICHT HEe CMOT HCIIPaBUTh IPH HABOJAIIMX BOIIPOCAX
IpenojiaBares WK OTBET OTCYTCTBYET BOOOIIE.

3ananus nas ouenku ocBoeHuss MJIK 01.07 TenuioBble ABUraTe/Im

IIpakTnyeckas padora Nel

Tewma: IlapoBbie TYypOMHBI.

Henb: M3yuenune ycTpoiicTBa MapoBOil TypOUHBI.

[Tnan paGoTsI:

1 IlonsiTHE 0 MapoOBOil TYypOUHE.

[TapoBast TypOuHa sIBiIsieTcs JBUTATENIEM, B KOTOPOM MOTEHIIMAIbHAs SHEPTUs Iapa IpeBpalia-
eTcs B MEXaHHMUECKyo paboTy Bpararomierocst poropa. [Iporecc npeBpaiieHus oTeHIHaTbHON
SHEPrUM Mapa B KNHETUYECKYIO, a 3aTEM M B MEXaHUYECKYIO SHEPTHUIO BpallleHUs BaJONpPOBOJA
HIPOMCXOJUT B MPOTOYHOM yacTu TypOUHBI, KOTOpasi COCTOUT U3 CTyIeHel. Besikas TypOuHa co-
CTOUT U3 HENOJBUHBIX U Bpamiaromuxcs yacteil. CoBOKYIHOCTb BCEX HEMOABUKHBIX YaCTEeH
HPUHATO Ha3bIBaTh CTATOPOM TYPOMHBI, a BPAILIAOIIHUXCSI — POTOPOM.
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2 Buasl TypOuH

1) TensiopukanuoHHbIEe TYPOUHBI.
KoHcTpykuus kopiyca TypOUHBI ONpeIeNIsieTCs] MHOTUMH (DAaKTOpaMu, IJ1aB-HbIMU U3 KOTOPBIX
SBIIAIOTCSA Ha3HaYEHUE U TUI TYPOUHBI, pEKUMHBIE YCIOBHUS €€ padoThl, HaYaJlbHbIEe U KOHEYHbIE
napaMeTpsl apa, HAJIMYUE WM OTCYTCTBHE TPOMEXYTOUYHOI'O IIEPErPEBA, Pa3MEPHI MPOTOYHON
4a-CTH, BO3MOKHOCTH TEXHOJIOTHH €r0 M3roTOBJIeHHs. B 3aBucuMocTy 0T mapaMeTpoB napa
YCIIOBHO pa3iMyaroT HWIMHAPHI (4acTH) Beicokoro nasnenus (LIBJ), muauHIps! cpenHero nas-
nenust (CJ]) u unnunaps! Huszkoro nasienuid (LIH/T).

2)KoHauunoHHble TYPOMHBI. KOH/ICHCAIIMOHHBIE NTApOBbIE TYPOUHBI, B KOTOPBIX BECh CBEKUH
nap, 3a UCKJIIOUEHUEM I1apa, OTOMPAEMOTro Ha pereHepalrio, MpoTeKas yepe3 NPOTOUYHYIO 4acThb
U pacIIupssch B HEH 70 1aBJIeHUS, MEHbLIET0, YeM aTMOC(EpHOE,IOCTYIIAET B KOHAEHCATOp, T/e
TEIUI0Ta OTPaOOTABILIEro Mapa OTAAETCS OXJIAXKIAIOIIEH BOAE U MOJIE3HO HE UCIIONIb3YEeTCs Typ-
OMHBI ¢ IPOTHUBOIABIICHUEM, OTPAOOTABILIUI Map KOTOPBIX HAIPABJISIETCS TEIJIOBBIM MTOTpeOuTe-
JISIM, UCTIOJIb-3YIOLIUM TEIIOTY JJIsi OTOMUTENbHBIX WM IPOU3BOJCTBEH-HBIX LIEJIeH;
3 O0o3HavyeHus TypOHH
IIo 'OCT 3618-82 npunsATHI cjaeaywoime 0603HaveHus: TypOuH. [lepBas OykBa xapakTepu-
3yeT TUI TypOHHBI:
K —xonnencannonnas;
T — TennodukanmonHas ¢ OTONUTEIBHBIM OTOOPOM Mapa;
[1 — TennodpukanmoHHast ¢ IPOU3BOJCTBEHHBIM OTOOPOM Iapa Jijisi IPOMBILIUIEHHOTO OTPeOu-
TEIs;
[IT — TennodukanuoHHas ¢ IPOU3BOJACTBEHHBIM U OTONMUTEIbHBIM PETYJINPYEMBIMU OTOOpaMHU
napa;
P — c npotuBogaBieHunem;
[1P — rennodukanoHHas ¢ IPOU3BOJCTBEHBIM OTOOPOM U MPOTUBOJIABICHUEM;
TP —rennodpukanmoHHas ¢ OTONUTEIbHBIM OTOOPOM U MPOTUBOIABICHUEM;
TK — remiogukanoHHas ¢ OTOMUTENbHBIM OTOOPOM U 0OJIBIION KOH/IEHCAIIMOHHOM MOIIIHO-
CTBIO;
KT —renno¢pukaiimonHas ¢ OTONUTEIbHBIMU OTOOPaMH HEPETYIUPYEMOTO JaBJICHHS.

4 CoruioBbIN annmapar TypOMHbBI

ComtoBoit anmapat TypOUHBI COCTOUT U3 HECKOJIBKUX CErMEHTOB COTIEN, K Ka)XIOMY M3 KOTOPBIX
map MoCTyMaeT OT OTAENbHOTO Kiamana. CerMeHThl Comel KPenaTcs K BCTABHBIM COIJIOBBIM KO-
poOKaM HITH K KOPITYCY TYpOWHBI, €CIIH COTIOBBIE KOPOOKH BBHITIOJTHEHBI 320/IHO C KOPITYCOM
TypOuHbL. [10 TUIY KOHCTPYKIIMU Pa3IUYyaloT COIJIOBBIE ammapaThl ¢ HAOOPHBIMH JIOTTATKAMH,
CBapHBIMU WJIH JIUTHIMHU.

Juadparmel TypOUHBI — KOJIBIIEBBIE TIEPETOPOAKH C COTUIOBBIMH PEIlIeTKaMU, B KaHajgaX KOTO-
PBIX IPOUCXOAUT MPEOOPa30BAHKE TETIOBOM SHEPTUH Mapa B KHHETHYECKYIO YHEPTHIO €ro
cTpyit. JuadparMel npeaHa3HaueHbI Tl pa3eieHns BHYTPEHHEH MOJOCTH IIMIIMHPA HA OTCEKU
C pa3IMYHBIMU IMapaMeTpaMu mapa. B kaxmoii quadparme pazMemnieHbl HEMOABIKHBIEC COTLIO-
BbI€ JIOTTATKH, TPOXO/Is MEX]Ty KOTOPBIMH MOTOK Mapa YCKOpSeTCs U MPHoOpeTaeT He0OX0auMoe
HarpaBJIeHUE [T BXO/a B KaHAJIbI, 00pa30BaHHBIC PA0OYMMH JIONATKAMHU

5 Pabouue JionaTku NapoBoil TYpOMHBI.

Hauboiee 0TBETCTBEHHBIMU 3JIEMEHTAaMH MTPOTOYHOMN YaCTH TYpOUH SIBIISIIOTCS pabovHe JIonat-
KU, PO UIH KOTOPBIX 00pa3yroT pabouyio perietky. iMeHHO B kaHanax pabodeid pemeTku
MIPOUCXOIUT NMPeoOpa30oBaHUE YPHEPTUU TTOTOKA Mapa B MOJIE3HYI0 paboTy Ha Balxy TypOuHBEI. JIto-
Oas JioraTka COCTOMT U3 paboueit yactu (repa) u XxBocToBuka. Pabodas yacte umeet npoduim,
YCTaHOBKa KOTOPBIX C PaBHBIM IIaroM o0pa3yeT paboune KaHajabl. XBOCTOBUKH CITYKaT JJIsI
KpEIUIeHHUs JIONAaToK Ha qucke. Ha Topiie pabodeii tonaTky BBIMOIHSIOT muil. Ha rpymnmy nomna-
TOK HaJIeBAa€TCs JIOMIATOYHBIN O0aHIaX, B KOTOPOM BBIITOJHEHBI OTBEPCTHS C IIaroM 1 (hOpMoid,
COOTBETCTBYIOIIMMH IIMIIAM Ha JIONATKaX, YyCTAHOBJICHHBIX Ha JHCKE.

6 Porop naposoii TypOHHBI.

94



BanomnpoBon TypOoarperara — 3To COBOKYITHOCTh COAMHEHHBIX MEXy COO0H POTOPOB MOCIIEe-
JIOBATEJILHO PACMOI0KEHHBIX [IMJIMHAPOB U reHepaTopa. [ nepegaun KpyTAIIEro MOMEHTa
POTOPHI IMIIMHAPOB COSTUHSIOTCA MEXTy co0oi mocpeacTsoM My¢dt. PoTop Hecer Ha cebe J10-
Na-TOYHBIN anmnapat, KOTOPbIN BBINOJIHIET OCHOBHYIO (QYHKIUIO — IIPEBpAIlIEHNEe KHHETUYECKOM
SHEPruM Mapa B MEXaHUYECKYIO SHEPTHUIO BPALEHUs poTopa reHepaTopa. PoTop BKItOUaeT B ce-
0s1 BaJ1, 00JIONIaYEHHbIE TUCKU U HEKOTOPbIE APYTUE 3JIEMEHThI, 00€CIIeUHBAIOIINE €ro COOPKY U
HOPMaJIbHYIO paboTy.

7 YnioTHeHusi napoBbIX TYpOMH. B napoBbIX TypOMHAX UCTOIB3YIOT YEThIpEe BUAA YIUIOTHE-
HUIi: KOH-1I€BbI€ (1151 YIUIOTHEHUS BaJIOB, BBIXOIAIINX U3 LMJIMHIPOB), IPOMEXYTOUHBIE (OTIe-
JSIIOT APYT OT Apyra OTCEKH MPOTOYHOM YaCTH C pa3HbIMU HANpPaBICHUSIMH ITIOTOKOB Iapa B Mpo-
TUBOTOYHBIX LWIMHJPAX), 1nadparMeHHble (PEemsITCTBYIOT IPOTEUKe Mapa Mexay tuadpparmoit
Y BaJOM) M YIUIOTHEHHs paboyeil pemeTk.

8 ommununku TypouHbI. K HEMOABMKHBIM YaCTSAM TypOHHBI OTHOCSTCS TaKXKe KapTephl ee
noAUNIHUKOB. [ToAIMIHUKY cityxaT Uil PUKCAIMK BpallarolIerocs BaJIonpoBo/ia Typboarpe-
rara, pxu KOTOpOM oOecreurBaeTcsl HaJie)kKHask M SKOHOMUYHAs paboTa. B mapoBsIx TypOuHax
UCIOJIB3YIOT TOJBKO MOIIUITHUKY CKOJIbKEHHUS (OMOPHBIE U YIIOPHBIE), B KOTOPBIX MEXAy Bpa-
IIAIOLIMMHUCS U HE BPALIAIOIUMHUCS JETATSIMU ITPU HOPMAJIbHOU paboTe BCEr/ia CyLIeCTBYET
TOHKHH CJIOM cMa3Ku. B 3aBUCMMOCTH OT 4HClia pOTOPOB B BAJOMPOBOJE U CIIOCO0A UX COCTUHE-
HUs TypOoarperaT MO>XeT UMETh OT TpeX J0 JBEHAALATH OMOPHBIX HOAMUITHUKOB U OJMH WIN
nBa (Jare BCero OJIMH) yIOPHBIX.

9 Cucrema pery/iupoBaHusi 000poToB TypOuHbI. Ha cTyse nepeaHero noAmmnHuKa pacmosa-
raercs OJIOK CUCTEMbl aBTOMaTHYECKOT0 PeryJIupoBaHus TypOUHbI. B cocTaB cuctemsl peryiu-
POBaHUs BXOJAT: LIEHTPOOEKHBII PErynsaTop CKOPOCTH, O0IKM aBTOMaTa 6€30MacHOCTH, phlyaru
cpabaTbiBaHUs OOMKOB, OJIOK yrpaBiIeHUs] CTONOPHBIM U PETYJIUpPYIOIUMU KilanaHaMu. Ha
nepeaHei yacTu 0JI0Ka pacroiokeH MexaHu3M ynpasieHus TypouHoit (MVYT). K nepennemy
TOPLLy pOTOpa MPUKPEIUISAIOT IPUCTAaBHON KOHEIl BaJjla, HA KOTOPOM YCTaHOBJIEHbI OOMKH
Npe0XpaHUTEIbHBIX BBIKIIIOYATENeH (1aTYNKK aBTOMaTa 0€30M1acHOCTH), BO3/ICHCTBYIOIINE HA
CTOIIOPHBIIN U PETyIHPYIOIIKE KIanaHbl U MpeKpaliamiiyue J0CTYI apa B TypOUHY IPH MOBBI-
IIEHUH 9acTOTHI BpaleHus poropa Ha 10—12 % no cpaBHEHUIO C pacYeTHOM.

10 Cucrema cMa3ku TypOuHbI. [IpricTaBHOM KOHEll Bajla MEXaHU3M yIpaBlIeHUs! TYpOUHOM
(MVYT) c nomomuibto ruOKoit My(ThI CO-€IMHEH € BAJIOM INIABHOT'O MACJIIHOTO HAcOCa, KOTOPBIH
npeJHa3HayeH JUIs MoJaun Maciia B CUCTEMY CMa3KH MOAIIMITHUKOB TYPOUHBI M FeHepaTopa U B
cucreMy aBromatuueckoro perynupoBanus (CAP) Typounsl. CuctemMa MacioCHaOKeHUsI B-
JSIETCSL COCTABHOM YacThIO TypOOYCTaHOBKH, B 3HAUUTEIILHOW Mepe OIpeerstoniei ee padboTo-
croco0HOCTh. Maciio B TypO0yCTaHOBKAX MCIIOJB3YIOT B KauecTBE paboyero Tena B THPaBIIH-
YECKUX CHCTEMaxX PeryJUpOBaHMsl, Ul CMa3Ku M OXJIaX/I€HUs OUIMITHUKOB TypOoarperata, B
Ka4yecTBE YIUIOTHSIOIEH cpeibl B TeHEpaToOpax ¢ BOJOPOJHBIM OXJIAXKICHUEM, B THAPOMY(PTax
nUTaTeNbHBIX HacocoB. HeynoBneTBopuTenbHas paboTa MAacasHbIX CUCTEM MIPUBOJIUT K aBapu-
sM. I1o ypOBHIO 1aBIEHMS MACIISHBIE CUCTEMBI MOKHO Pa3JIeUTh HA JABE IPYIIIbI: HU3KOTO J1aB-
nenus (ae 6onee 0,295-0,392 MIla) anst cMa3KH, yIJIOTHEHUS T€HEPAaTOpa, MUTAaHUS THAPOMY (T
Y BBICOKOTO JIaBNIeHUS (B 3aBUCUMOCTU OT MOIIHOCTH TypOuHsb! 0,49-0,98) s perynupoBaHus.
11 BanonoBopoTHoe ycTpoiicTBO TypOMHBI. B 3a1HeM KapTepe TypOHHBI pacrioiararoT Bajo-
IIOBOPOTHOE YCTPOMCTBO. BanonoBopoTHOE yCTPOUCTBO CIIy>KUT U1l MEJIEHHOTO BPAILCHUS
BaJIONPOBOJA TYpPOMHBI, UCKIIIOYAIOIIETO €ro N3rubd U3-3a TEMIIEpaTypHON HEPAaBHOMEPHOCTH I10
CEUEHMUIO, MOSIBIIEHUE BUOPALIMY U 3aJIeBaHNE BPALAIOIIUXCS AeTalell HenoABHKHbIMU. OHO co-
CTOUT U3 AJIEKTPOJIBUraTelIsl, K POTOPY KOTOPOI0 IPUCOEINHEH YEPBSK, BXOAAIIMUI B 3aLleILIe-
HUE C YEPBSIYHBIM KOJIECOM, HACA)KEHHBIM Ha IPOMEXKYTOUHBIN BanuK. Ha BUHTOBOH IIITOHKE
3TOTr0 BaJIMKa yCTAHOBJICHA BEIyIasl WIMHIPUYECKasl IECTEPHS, KOTOpas IIPHU BKIIOYEHUHU Ba-
JIOTIOBOPOTHOI'O YCTPOMCTBA BXOJIUT B 3aLEIUICHUE C BEAOMOW LMIMHIPUYECKOH IIECTEPHEH,
cunsiel Ha Baimy TypOunsl. [locie mogauum mapa B TypOMHY 4acToTa BpaIleHUsS POTOPA MOBbI-
1a€TCs, U BEAYyIIasl IECTEPHS aBTOMATUYECKU BBIXOAUT U3 3aLlCIUICHUsS U3-3a IPOBOPAYUBAHHUS
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ee 10 BUHTOBOH mmoHke. Heo6xoaumocTs B paboTe BalTONOBOPOTHOTO YCTPOWCTBA BOSHUKAET
MIPH MyCKE U OCTAHOBE TYPOUHBI.

OT4er o BBINOJHEHUH MPAKTUYECKOM padoThl Nel BBIOTHUTH B TETpaaH, TJi€ HEOOXOAUMO OIHU-
caTh: | Ha3Ha4YeHHeE, 2 yCTPOICTBO, 3 MPUHLIMII JEHCTBHS 3JIEMEHTOB (COCTABHBIX YacTel) napo-
BOM TYpOUHBI.

KonTtponb kauecTBa ycBoeHUs yueOHOr0 MaTepHasa MpoBOIUTHCS B BUJIE TECTA MO BOIPOCAM.
Ilepeuenb BONpPOCOB /111 IPOBEPKM:

1.Yto coboii npeacTaisieT NapoTypOMHHBIN arperat?

2. B yem npuHIMNMAIbHOE pa3IuyKe MapOBbIX TYpPOUH aKTUBHOTO U PEAKTUBHOTO TUMA?

3. 13 xakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIMYHAsI YHEPTreTHUECKas mapoBas TypOuHa?

4. J1nst yero Hy»eH COIUIOBBIH anmapar TypOUHBI.

5. Kakue a1eMeHTBl BXOAAT B CTYIIEHb TYpOUHBI.

6. UeM oTnu4aeTcs poTop U CTaTop TYpOUHBI.

7.YT0 BXOJUT B COCTaB CUCTEMBI PEr'yJIMPOBAHUS MapOBOM TypOUHBI?

8. Kakyto pyHKIIMIO BBIIOJHSAET BAJIOIOBOPOTHOE YCTPONCTBO?

9. B/l u LIH/] xak pacmmdpoBsiBaeTcs?

10. Yto Takoe cTyneHb TypOUHBI?

Tabuuua KpuTepueB OLEHKH YCBOCHUS

OreHka 5 4 3 2

ITokasatens B % 100% 80% 70% Menee 70%

IIpakTHuyeckas padora Ne2

Tema: I'azorypOunubie yctanoBku (I'TY).

Hens: N3yuenue ycTpoicTBa ra30Boi TypOUHBI

[Tnan paboTsr:

1 TazoBas TypOuHa

2 [TonsiTHe 0 Ta30TypOMHHON yCTaHOBKE, JOCTOMHCTBO M HETOCTATKH.

3.  T'a3oTypOuHHBIE YCTAaHOBKU CO CrOPAaHUEM IIPU MOCTOSIHHOM JaBJIEHUU, OCHOBHBIE YACTH.
4. Bunael ToriBa npumensiercst B ['TY

5. KoncrpykrusHsle anemenTsl ['TY, Ha3HaYEHUE 3TUX HIIEMEHTOB.

[punnunuansHo padota I'TY MoxkeT ObITH OpraHu3oBaHa JByMs ClIOCO0aMU: ¢ TIOJBOIOM Terlia
IIpH vV = const ¥ IIOABOJAOM TEIlIa IPH P = const.

[Ipu pabote I'TY mo 1ukiy ¢ MOJBOAOM TEILIOTHI Mapa MpU V = const, kamepa CropaHus OTKIIO-
yaeTcsl OT KOMIIpEccopa M ra3oBasi TypOMHa CleMaIbHBIMU 3allOPHBIMU YCTPOWCTBAMHU. 3a CUET
storo npouecc B KC ocyiiecTBiisieTcst '30XOPHO U JABJICHUE YBEIMYUBACTCS 3HAUUTEIBHO BBIILIE
JIaBJICHUs, CO31aBaeMoro kommpeccopoM. B coBpemennsix I'TY, kak npaBuiio, q NOABOAUTCS
npu p = const. Ha puc. 7 uzo0pakeH UK U MPUHIMIHATIbHAS cXeMa paboThl MpoCTenIeil cy-
nosou I'TVY.
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Puc. 7. Cxema pa6otsl u uuxn I'TY

["a30BbIe TypOMHBI BBIMOJIHAIOTCS JUIsl paOOThI IpH GoJiee BHICOKOM TemmepaType paboyero tena
(raza)

110 CPaBHEHHIO C MaKCUMaJIbHOW TeMIIepaTypoii mapa B apoBoil TypOHHe.

BHennuii Bo3/1yX, 3acachbIBaeMbIii TypOOKOMIIPECCOPOM, CKUMAETCS 710 aBJICHHUS P2 ¥ HarHe-
TaeTcs B KaMepy CrOpaHus, Ky/J1a BIPBICKUBAETCS KUIKOE TOIUIMBO, KOTOPOE cropasi, oopasyer
ra3o00pa3Hble MPOYKTHI CTOPaHUs BHICOKOM TEMIIEpaTyphl. 3aTe€M MPOIYKTHI CTOPaHUS TIOCTY-
natoT B I'T, rae pacmmpstores 10 aTMochepHOro naBieHus. Bolmyck oTpa0oTaBIINX Ta30B U3
TYpOUHBI TPOU3BOIUTCS BO BHEIITHIOIO CpEy.

B I'TY ¢ Touku 3peHust TepMOJMHAMUKH IPOLIECC MPeoOpa3oBaHMsl TEIUIOBON SHEPTUHU B MeXa-
HUYECKYIO OCYIIECTBIISIETCS TI0 TOMY e MpuHIuIy, uto U B /IBC. B 00oux ciaydasx cxxaTas ro-
prodas CMech IOCIIe CrOPAHUS PACIIUPSIETCs U IPOU3BOAUT pabOTy, 4aCTh KOTOPOU TPAaTUTCS Ha
OCYILECTBIICHUE CXKATHSL.

B rasoBoii Typ6uHe pabo4yrM TEJIOM CIIy’KaT ra3000pa3Hble MPOAYKThI CrOpPaHUs TOIUIMBA B CMe-
CH C BO3JyXOM.

[lo mpuHLMIy AelCTBUS ra3oBasi TypOMHa aHaJOrMYHa MapoBoil. B ee mpoTo4YHOM yacTu pacuu-
penue paboyero Tena (ra3za) TakKe COMPOBOXKIACTCS MPEBPAILICHHUEM TETUIOTHl B KHHETHYECKYIO
SHEPIUIO ra30BOro MOTOKA, KOTOpas 3aTeM MpeoOpa3yeTcsl B MEXaHUYECKYI0 pabOTy HaM Baily
Bpamaroerocsi poropa. Ho B cBs3u ¢ mpuMeHEeHHEM ra3a, 00J1a1aloiero CBOMCTBAMH, OTIIHY-
HBIMH OT CBOMCTB BOJSHOTIO I1apa, UMEIOTCSI KOHCTPYKTUBHBIE OTIUYHS MEXAY T'a30BbIMU U I1a-
poBbiMu TypOounamu. B nenom I'TY, ux cxemsl 1 000py10BaHKE CYIIECTBEHHO OTIIMYAIOTCS OT
IITY.

Hocrouncrsa I'TY no cpaBuenuro ¢ IITY:

— OHM 00Jiee KOMIIAKTHBI, TAaK KaK TOIUIMBO CKUTAETCSl HE B TPOMO3/IKOM KOTJI€, @ B HEOOIbILION
o pazmepam kamepe cropanus (KC), pacrnonoxernHoi BOM3u ra3oBoii Typounsl; B ['TY HeT
KOH/ICHCAllMUOHHOM YCTaHOBKU;

— o0ecneunBarOT OBICTPBIN 3amyck u HarpyxeHue (30 c—30 muH);

— MpOLIIEe 10 KOHCTPYKIMU U B 00CITYKMBAHUHY;

— MEHEE EMKH B CMBICJIE 3aTpaThl METAJUIOB U APYTUX MAaTEPHAJIOB IPU OJIMHAKOBOM € TapOBOI
TypOHWHON MOIIHOCTH;

— UMeEIOT O0Jiee HU3KYI0 CTOUMOCTB;

— [10YTH HE TPEOYIOT BOJIBI JJIsl OXJIAXKICHHSL.

I'TY ycrynarwor IITY:

— 110 €IMHUYHON MOIIHOCTH. EMMHIYHAs MOIIHOCTh YCTaHOBJIEHHBIX Ta30BbIX TYpOUH HE Ipe-
Bbimaetr 100—150 MBT, 4T0 3HaYNTENHFHO MEHBIIIE €IMHUYHON MOIITHOCTH KPYITHBIX YHEPro0I0-
KOB;

— Ha COBPEMEHHOM JTarie pa3BuTus uMmerot o6omnee Huskuii KI1J[ 25-30%;

— MEHEE JOJTOBEYHBI B OKCILTyaTalluy;
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— Oonee TpeOoBaTeNbHBI K copTaM ToruBa. [Ipobiema ncnoap30BaHus TBEPAOTO TOIUIMBA B
I'TY no cux nop eiie HaXOAUTCS B CTAAUK pa3pabOTKH, a MPUMEHEHHE TAKEJIbIX Ma3yTOB CBsI-
3aHO CO 3HAYUTENIBHBIM YCIOKHEHUEM KaK KOHCTPYKIUH, TaK U SKCIUTyaTallui YCTaHOBOK.
Ora cxema ¢ MOJBOJIOM TeIljia MpU NOCTOSTHHOM JaBiieHuu. M300pa3uM UK ujeanbHOU ra3o-
TypOuHHOU ycTaHOBKM (MK bpaiitona) B P—v u T—s auarpammax puc. 14.2.

Hwukn npeansnoi I'TY B P—v u T—s nuarpammax

FA

Zeg —

y s

Ha puc. 1-2 —nponecc cxkatusi B KOMIPECCOPE C YBEIUYEHUEM JaBJIEHUS, 2-3 — MOJBO/I TEIia
K CKaTOMy ra3zy B KaMepe CropaHus 1o n300ape ¢ yBeIMUEHUEM YIEIbHOT0 00beMa U TeMIepa-
Typbl, 3-4 — U30PHTPOMHOE PACUIUPEHHUE Ta3a B TYpOUHE C YMEHBIICHUEM TEMIIEPaTyphbl, yAeIb-
HOTro 00beMa U JIaBieHus, 4-1 — mporecc oxyaxaeHust pabouero Teia ¢ yMEeHbIIIEHHEM TeMIIe-
paTypsl U yIeIbHOro 00bema.

CrnenyeT oTMeTUTB, YTO TOJBKO 20—40% mogaBaeMoro KOMIIPECCOPOM BO3/yXa BBOJUTCS B aK-
TUBHYIO 30HY TOPEHHSI U y4acCTBYET B MPOLIECCE CTOPAaHUA. JTO, TaK HA3bIBAEMBIii, IEPBUYHBIH
Bo31yX. Ocransabie 60—80% Bo3ayxa 100aBIsSETCS B IOTOK Y)KE TOCIEe aKTHBHOU 30HBI. CMe-
HIMBAsICh C MIPOJYKTaAMH CTOPAHUS, 3Ta YaCTh BO3yXa (BTOPUUHBIN UITH OXJIAXAAIOMIUN BO3IYX)
JTa€T BO3MOXHOCTb IOHU3UTh TEMIIEPATYPY I'a30B Mepel TYpOUHOM 10 3aJaHHOr0 3HaueHus. /s
o0ecrneueHns MHTEHCUBHOTO U HauboJIee MOJIHOTO CrOpaHusl TOIJIMBA TeMIIepaTypa B aKTUBHOM
30HE KaMmep cropanusi 00ObIYHO nozepkuBaercsa Ha ypoBHe 1800-2000 K, Torna xak gomycru-
Masi B HacTosIIee BpeMs M0 YCIOBUSAM HaJICKHOCTH U JAOJITOBEYHOCTH JIOMIATOYHOT'O armapara
TEMIIepaTypa ra3a Ha BXOJIe B Fa30BYI0 TypOUHY COCTaBJISIET B 3aBUCIMOCTH OT IPUMEHSIEMOT0
torumsa 900-1400 K.

B I'TY OTKpBITOro MKIIa B KA4€CTBE TOIJIMBA HUCIOJIB3YETCS KUIKOE MAaJIOCEPHUCTOE Ta30Typ-
OMHHOE TOIUIMBO WJIM MPUPOAHBIN a3, KOTOPBIE MMOAAI0TCS B Kamepy cropanusi. Heo6xoaumblit
JUIsL CTOpaHUsl TOIUIMBA BO3/1yX OUMIIAETCS B KOMIIJIEKCHOM BO3/1yXOOUUCTUTEIBHOM YCTPONCTBE
(bunbTpe) u cxxuraeTcs B komrpeccope 10 napienus 0,6—2 Mlla. J{ns monydeHun 3aganHoi
TEMIIEPATyphI ra30B Tiepes ra3oBoi Typounoit 750—1200 oC B B kamepe cropaHus mojiep >KuBa-
€TCsl HY>KHBIN M30BITOK BO3yXa (2,5-5,0) C y4eTOM TEOPETHUECKON TeMIepaTyphl TOPEHHUS TOTI-
J¥Ba , BUJIA TOIUIMBA, CIIOCO0A €ro CKUraHus u Ap.l opsiune ra3pl paciupsioTCs B Ta30BOH Typ-
ouHe, a 3aTtem nipu Temmneparype 450—550 oC BEIOpachIBaOTCS B ABIMOBYIO TPYOY.
Perenepanus I'TY — 3T0 UCIONb30BaHUE TEIUIOTHI OTPAOOTABIINX B TYpOUHE ra3oB I MOJI0-
rpeBa MOCTYIAIOIIETO B KaMepy cropanwus Bo3ayxa (puc.14.3). Jlis aToro Bo3ayx mociie KoM-
mpeccopa MpoITyCKaIoT Yepe3 pereHeparop P, KoTopsiil mpeacTasisieT co00i TermmooOMeHHbBIT
anmnapat HOBEpXHOCTHOTO TUMA. B TOT jke pereneparop mnociie ra3oBoi TypOUHbI HANIPABISIOTCS
OTXOJISLIUE ra3bl, KOTOPbIE OTAAIOT YAaCTh CBOEH TEIUIOTHI BO3AyXYy. I[lonorpeTslii Bo3ayx naiee
MOCTYTAeT B KaMepy CropaHusl.
JIOCTOMHCTBA U HEJOCTATKHU ra30TypOMHHBIX YCTAaHOBOK OIPEENIMIN HanOoJiee paioHaIbHYIO
o0ractb ucrnonb3oBanusa ['TY B kauecTBe MUKOBBIX U OOBIYHO aBTOHOMHO 3aITyCKaeMbIX YCTaHO-
BOK C MCIOJIb30BaHUEM ycTaHOBIeHHON MotHocTH 500—1000 y/ros.
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I"azoBbie TypOHMHBI MaslOCTyTIEHYaThIe. MOIIHBIE SHEPTETUYECKHIE Fra30BbIe TYPOHUHBI OOBIYHO
UMEIOT He 00JIee MATH CTYIICHEH, B TO BpPEMS KaK MapoBbIe TypOWHBI MHOTOCTYTICHUATHIE: YHCIIO
CTyIIeHEH B KOH/ICHCAIIMOHHBIX U TeTNIOPUKAIMOHHBIX TypOuHax Oomee 20.

OT14eT 0 BBINOJTHEHUH MPAKTHYECKOH padoThl Nel BRIMOTHUTE B TETPAIH, T/I€ HEOOXOIUMO
omucath: | Ha3HaueHue, 2 YCTPOUCTBO, 3 MPUHITUN ICHCTBHUS JIIEMEHTOB (COCTaBHBIX YACTEH)
MapoBOi TYpOUHBI.

KoHTponb kaduecTBa ycBOGHHUs yueOHOT0 MaTepuasa MpoBOIUTHCS B BUE TECTA IO BOPOca
Tadauna KpuTepueB OLIEHKH YCBOEHMSs

O1eHKH 5 4 3 2

TToxa3zarens % 100% 80% 70% Menee 70%

Bonpocs! 1J1s1 IPOBEPKH YCBOCHHSA:

1 OcHoBHBIE A51eMEHTHI ra30TypOuHHOM ycTanoBkH (I'TY)

2 YMmeTb 1o quarpaMme o0bICHUTH paboTy ra3oBoi TYpOUHBI.
3 Kakoe TorumBo npuMensiercs B I'TY

4 T'ne npumensitorcs I'TY

[IpakTuueckoe 3anarue Ne3

Tema: Pacuer ceTeBoil MOAOTPEBATENIBHON YCTAHOBKHU U MTOAOTPEBATENCH HU3KOIO JIaBJICHUS
Lenp: O3HaKOMUTBCS C METOIMKON pacueTa CETEBOM MOJOrPEBATENbHON YCTAHOBKU U ITOJI0TpE-
BaTeJeil HU3KOTO JaBJICHHUS.

[Tnan paGoTsl

O pacuere BoaonmoaorpeBareJiei

BoasHble noorpeBaTenn NpUMEHSIOTCS B KOTeIbHBIX U HAa TOL] 1 nogorpeBa nuraTenbHON
BOJIbI, CETEBOM BOJIbI, CHIPOI1 BOJBL, AJIs OXJIaKI€HUS MPOJAYBOYHOM BOJIBI KOTJIOArPeraToB U s
JIPYTUX LEJIEH.

B noBepXHOCTHBIX MTOIOTPEBATENSIX IEPEHOC TEIJIOTHI OT TOPAYETO TEINIOHOCUTENS K XOJIOIHO-
MY OCYILIECTBIISIETCA ITyTEM TEIUIONEPENAUH YEPE3 MOBEPXHOCTh METATUNINYECKON CTEHKH (CTEHKY
TpyO TpyOHOTO Myd4Ka), a B CMECUTENbHBIX OJIOTPEBATENAX — IyTEM HEMOCPEACTBEHHOTO CO-
NPUKOCHOBEHHS U NIepeMeIlnBaHus 000MX TerIoHocuTeNeil. B HacTosIee BpeMs HUPOKO pac-
MIPOCTPAHEHbI TOBEPXHOCTHBIE BOJIONIOIOTPEBATENH, TO3BOJISIOLINE U30JIUPOBAThH TEINIOHOCUTE-
JM JpYT OT Apyra U TeM caMbIM 00ecrednBaTh HauOOJIbIIYIO HaJIS)KHOCTh M MIPOCTOTY IKCILTY-
atanuu. Kpome Toro, moBepXHOCTHBIE MOJOTPEBATETH MO3BOJISIOT COXPAHUTH B YUCTOTE KOH-
JIEHCaT IPEOLLEro napa.

CMmecuTenbHbIE IOJOTPEBATENN IPUMEHSIOTCA B MEJIKUX YCTaHOBKAaX rOpPsYero BOJOCHA0XKEHUS
U B HEKOTOPBIX CUCTEMaX MPOMBIIIJICHHOTO BOJOCHA0XEHNS B OCHOBHOM JIUIIIb KaK JI€a3paTophl,
CTpyiHBIE IOJIOTPEBATENHN U T.1.

Bce noBepxXHOCTHBIE BOJONOAOIPEBATEIH, HE3aBUCUMO OT UX Ha3HAUEHUS, IOAPA3AEIAI0TCS 110
rperoleMy TEIJIOHOCUTENIO Ha apOBBIE€ U BOJISHBIE.

[Ipu pacuere noxorpesaTeell CTaBUTCS 3a1a4a ONPEAEICHHS BBIXOJHOW NIM BXOJHOHN TeMIIe-
paTyphl KaKoro-audo TEIJIOHOCUTENIS WM €ro pacxo/ia. DTU BEJIMYUHBI ONPEIEIIAIOTCS U3 ypaB-
HEeHMs TeroBoro Oananca. /1y BOASHBIX BOAONOOTPEBaTENIeH ypaBHEHUE TEIUIOBOro OaaHca

we, {t/ - t)n =W, {t; - t,)

Jy1s mapoBOASTHBIX BOJOMIOAOTPEBATENICH YpaBHEHHE TEIUIOBOTO OanaHca
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(h,-h)m =W, {t/-t))

IrZie - pacxo/ rpetouieit Boasl ("ropsuero” TErIOHOCUTEN), KI/c;

r r

t 14 4o HavyallbHas ¥ KOHEYHas TeMIIepaTyphl Tperoleid Bobl, mrC;
W- pacxon rperoiiero napa, Kr/c;
h 1 - sHTaNBNUs Tperomero napa, kJHk/Kr;
h 2 - sHTanenusa KOHAEHcaTa rperouero napa, kKJHx/kr;
W- pacxonx HarpeBaeMoii BoJIbI ("'XOJIOTHOTO" TEIUIOHOCHTETIS ), KI/C;
t2ut2 - HavalbHas M KOHEYHAs TEMIIEPATyPhl HarpeBaeMoii Boabl, wrC;
ci=cy=c¢;=4,19 kJIx

B nn

Pucynok 4 - Cxews sogaaoro (BO)m maposoro (I )mogorpesarened Bojy
Ha pucyhke 4 noka3aHbl cXeMbl BOJSTHOTO M [TAPOBOTO BOJIOMNOAOIpeBaTENeH ¢ yka3aHueM mnapa-
METPOB MOTOKOB TeIUIOHOCHUTENEH. st oOecriedeH s TOJTHON KOHSHCAIIMHU TPEIOIIeTro mapa B
HoJiorpeBaTesie U UCKIF0UEHUs MOTeph TEIUIOTHI C MIPOJIETHBIM ApOM Ha BBIXO/I€ TAPOBOI0 BO-
JIOTIOI0TpEeBATENs yCTaHABIMBAIOT KOHIeHcaTooTBOo1uMKH (KO), KoTophle HEe mponmycKatoT nap u
MPOMYyCKAaIOT KOHAEHCAT (BOY).

Pacuer momorpeBaresneit ceTeBoit BoibI (00iIepoB)

PacuerHas cxema ceTeBBIX MOJIOTpEBaTEICH MMOKa3aHa Ha pUCyHKe 5. Pacxom ceTeBoit BOJbI ve-
pe3 ceTeBbie MmojorpeBaTeu (mapoBsie Ooiiepsl b) HaxoauTcs U3 3aAaHHOTO pacxoaa teria Q0
Y YpaBHEHUS UX TEIUIOBOTO OajlaHca

Q. =W.c, (t - t))
Q16800
c, {t;-t,) 419-(90- 52)

B

W, = =105,5

HOTepI/I CETEeBOM BOJBI B TCIILIOCECTH, ITOJTHOCTBIO BOCIIOJIHACMBIC ITIOAIIMTOYHBIM HACOCOM HHH,

= W =27 1055 22,849

W
100 100
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[1ITH nonaet B TemoByo ceThb nepes cereBbiM HacocoM CH neaspupoBaHHyto BOAy U3 Jea’pa-

. h) =436,2 "
Topa /I ¢ sHTanenuen 2 36, KJDK/KT B KOJIMUECTBE Wic . Duransmus "oOpatHOi" ceTe-
BOM BOJIbI, TOCTYIIAIOIICH U3 00paTHOM JIMHUU TETIJIOCETH B KOTEJIBHYIO MPU TEMIIEpaTy-pe

ro_ TC LA —_
t, =52 oC, COOTBETCTBEHHO paBHa hy =c, t; =419 52 =217,9 k/[x/kr. [ToaToMy Tpebyemoe
JUTSL TIOJIOTPEBA CETEBOM BOJIBI B OOMIIepax KOJUYECTBO TEIUIOTHl YMEHBIIUTCS Ha BEJTHUYUHY

AQ, =W {h; - h7) =2,849 (436,2- 217,9) =621,9

OtuyeT 0 BHINOJHEHNH NPAKTHYECKOI padoThl Ne3 BHINOIHUTH B paboueil TeTpaau, 3anucarhb
9Tarnbl BHIMOJIHEHHSI pacueTa CeTeBOU MOI0TPEBATEIbHON YCTAHOBKH M MOAOTpeBaTeseii BbICO-
KOT'O /1aBJICHUS.

KonTpons kauecTBa ycBOEHHUs yueOHOI0 MaTepuasa MpOBOJUTCS B BUIE TECTA IO BOPOCAM.
IlepeyeHb BONPOCOB 1151 IPOBEPKH:

1 Kakum 06pa3oM MpoUCXOIUT NMEPEHOC Teria B O0TrpeBaTeNsx?

2 Bujel nogorpeBarene.

3 Yto Takoe SHTAIbIUA rperolero napa’?

4 Yto Takoe 3HTaNbIINS KOHJEHCATa IPErolero napa’?

5 Yto Takoe TEII0EMKOCTh BOIBI?

Tabanna kpuTepueB OLEHKH YCBOCHHS

Or1eHka 5 4 3 2

ITokazaTtens % 100% 80% 70% Menee 70%

[IpakTuueckas padora Ned

Tema: Pacuer neasparopa u moAOrpeBaTENeil HU3KOTO 1aBICHUS.

[1nan BeIONHEHUS PAOOTHI:

1 O pacuere geasparopa

Jlng ynaneHus: paCTBOPEHHBIX B BOJIE Ta30B MPUMEHSIOT CMEIIMBAOIINE TEPMUYECKHUE JIeadpa-
TOpbl. B 00111€M citydae oHU MOTYT ObITH aTMOC(HEPHOTO THIA C IABJICHUEM B KOJIOHKE
0,11...0,13 MIla, nossiieHHOTO AaBiaeHus A0 0,59 Mlla u BakyyMHBbIE C 1aBICHUEM HHMKE aT-
mMocepnoro (t.e. menbie 0,1 MIIa). [IpuMeHeH cMemMBaOIINA TEPMUIECKUN J1eadpaTop at-
MocdepHoro tumna ¢ aasnenueM MIla. [Tox Tepmuueckoiil neaspaireil BOAbI MIOHUMAIOT IPOIECC
yJaJeHus U3 He€ pacCTBOPEHHBIX B HEM ra30B MPU HArpeBe BOJIbI 10 TEMIIEPATypbl HACBILIICHMSI,
COOTBETCTBYIOIIIEH JABJICHHUIO B IeadpaTOpHO KojloHKe. L{enbio neaspanuu sBiseTcs yaaneHue
U3 BOJIbl BXO/ISIIIMX B COCTaB BO3/[yXa KOPPO3HOHHO-aKTUBHBIX ra30B (KUCIOPOJa, YTIEKHUCIOro
ra3a), BbI3BIBAIOLINX KOPPO3UI0 MeTaiia obopynoBanus. [logorpes Bojbl, MOCTymaroImen B ae-
asparop, 710 Temreparypsl HacsieHus t2 = ts(p2) = 104,06 #rC oCyIIeCTBIsSETCS M01aBAEMbIM
B Jiea’spaTop peAyLHPOBaHHBIM MapoMm ¢ pacxonoM Da. B ocHoBe mporiecca TepMudeckoi geas-
paiuu JIEXKUT SBJIEHUE PE3KOT0 YMEHBIIEHUS [TOUTH A0 HYJISl paCTBOPSIIOIIEH CIOCOOHOCTHU BOJIbI
JUISL Ta30B TOCJE TOCTHKEHUH BOJIBI COCTOSIHUS HachieHus. [ToaToMy mocie JocTuxKeHus BO-
JIOW COCTOSIHUS HACBILIEHMsI paHEEe paCTBOPEHHBIE B HEH Ta3bl 'cTpemsTcs” u3 Heé€ BeliTU. Bona
¥ KOHJIEHCAT MOJAI0TCS B I€adPallMOHHYIO KOJIOHKY Jiea’paTopa CBEpXy U CTEKAIOT BHU3 Yepe3
MHO’KECTBO TapeJIOK U JINCTOB, a IPEIOLIUI Map NOJAETCsI CHU3Y KOJIOHKHU U, IOJHUMAsICh B IPO-
TUBOTOKE BBEpPX, HarpeBaeT BOAY /0 HACHIIICHHS, CaM MPU ATOM MOYTH MOJTHOCTHIO KOHACHCH-
pysich. JleaspupoBaHHas BO/Ia M KOH/IEHCAT TPEIOLIETO Mapa CTEKAtT U3 KOJIOHKU BHU3, B aKKY-
Mynupyromuit 6ak. [lyis yckopeHus mpolecca iea’pallii U yJalleHus Ta30B yepe3 MOBEPXHOCTh
YKUJKOCTHU B JINCTAX U TapeJIKax BBIIOJHAIOT OTBEPCTHUS, U BOJIA CTEKAET MHOXKECTBOM MEJIKUX
CTPYEK U KameJsb ¢ O0JIbIION MOBEPXHOCTHIO KOHTAKTa BOJBI U Tapa.

Brigensromuecs u3 aea’pupyeMoi BoAbl Ta3bl BMECTE C OCTATKOM I'PEIOILEro apa Ha3bIBAIOTCS
BbIMapoM. Beinap yaansercs U3 Aea’spaTopHOi KOJIOHKHU Jea’paTtopa uyepe3 BepXHHil mTylep, a
3aTreM cOpachIBaloTCs B 6ak-0apOoTep cpasy WM Yepe3 NapoBOM MOAOIPEBATENb - OXJIAIUTENb
BbINapa, yTUIM3UPYIOUINH TEIJIOTY KOHEHCAIIMH OCTaTOYHOrO Napa B Beinape. Pacxox octa-
TouHOro napa DB no umeronumcst onbITHBIM JaHHBIM LIKTHU coctaBnser 2 - 4 kr Ha | ToHHY
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neaspupyeMoii Boasl. B pacuere cnenyet npunate D = 0,003W rae - W cymmapHsIii pacxon
MOCTYNAKUIUX B JI€a3paTop MMOTOKOB BOJBI M KOHJEHCATA.

OHTanbnus BeIIIapa MIPUHUMAETCS PAaBHOW SHTAJIBIINU CYXOT'0 HACBIILIEHHOTO Napa Mpy J1aBJIECHUN
B neaspatope: hebin = . JleaspupoBanHas Boaa ¢ pacxonom Wi u3 6aka aeasparopa nojaaercs
nurarenbHbIM HacocoM (ITH) B koTnoarperats!.

[Ipu pacuere geaspaTopa HEU3BECTHBIMU M HCKOMBIMH BEJIMYMHAMM SBIISIOTCS HEOOXOIUMBIi
pacxoj napa Ha aeaspatop Da u pacxoj 3abrupaeMoii u3 Hero aea’prupoBaHHOM Boabl Wi. OTH
BEJIMYMHBI OMPENEISAIOTCS IPY COBMECTHOM PELICHUH YPaBHEHHI MacCOBOTO U TEIJIOBOro Oa-
JaHca Jea’paTopa.

[IpousBenem yrouneHne panee mpuHATOTO pacxoaa Deeim. CyMMapHBIN pacxoj AeadpupyeMon
BOJIbI M KOJIMYECTBO BBINAapa paBHbI

W, =W_ +D_ +D, =13,400+0,219+7,004 =20,623
D,,, =0,003 W, =0,003 -20,623 =0,062

BBIII

Pacuer mapoBoro mogorpenareJisi CbIpOH BOJABI
Pacuernas cxema nmapoBoro nogorpearens ceipoit Boasl (ITIIICB) nokazana Ha pucynke Ypas-
HEHHE TeIJIOBOro OallaHca MapoBOro BOAOIMOA0TPEBATENS

DCB (h2 B hKn) .nn :WCB .(hXBO B hCBl
rae hxso = ce*™txpo =4,19*25 = 104,8 x/[>x/kr
OT0 3HTaNbIM BOJbI 111 XBO;

hkm = cB*tkm = 4,19 77 = 322,6 kJ[)/kr

Ot1o sHTanenus yaansiemoro u3 [IIICB koHneHcara rperomero napa .

=2 =0, 219 krfe | b, = 26827 ko Kiur
= nd neg*°
th 104,06 °C

nnece

W.,=7,5021rl W, =T7,502trl
——— g —— 1 \___‘____
h,,= L1048 klxlkr \ h,,= 39,2 kK [k

R : 2 0,4
aal KO Lol

|

1

Y

I

G2 3226 wfwlkr

= —

D, =0,219xrlc

Prcynok 9 - Pacuernas cxewamaposoro nogorpesarens cupoi sogu (DODCB)
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OTueT 0 BBHINOJHEHNUHU MPAKTUUECKOM paboThl Ne4 BBIMOIHUTH B TETPAIH, Ie HEOOXOAUMO OMH-
caTh: | Ha3Ha4YeHue, 2 yCTPOICTBO, 3 MPUHLIMII JEHCTBHS 3JIEMEHTOB (COCTaBHBIX YacTel) mapo-
BOM TypOUHBI.

KoHTposb kauecTBa yCBOEHHUsI yueOHOI0 MaTepuasa MpoBOIUTHCS B BUIE€ TECTA 110 BONPOCAM

O11eHKH 5 4 3 2

IToxazaTtemn B % 100% 80% 70% Menee 70%

Bonipocs! 1J1s1 IPOBEPKHU YCBOCHUS:

1 Jlnst gero mpenHa3HadeH aea’spatop?

2 YerpolicTBo feasparopa

3 Pabora geasparopa

4 OOBSACHUTH MOPAJIOK pacyeTa MoJ0rpPeBaTeNl HU3KOTO JaBJICHUS.

dopMa ¥ yCJI0BUSA aTTECTANUN: TEKYIIMH KOHTPOJIb MO 3aBePLIIEHUI0 TEMBbI.
Bpemsi BbIIOJTHEHUSA
MOJATrOTOBKA 5 MUH,;

BBIIIOJTHCHUE qJac 30 MUH;

obopmienue ucradya 10 wmwuH;

BCETO yac 45 MUH.

IlepeyeHb BONIPOCOB K MPOMEKYTOYHOM aTTecTalMU (3K3aMeEH)

. CxeMa yCTpo#CTBa U IPUHITUT ACUCTBUS TPOCTEUIIIEH TApOBON TypOUHBI
. Onpenenenue cormia, BUJIbI COILJIA

. Onpenenenre adCOMIOTHONW CKOPOCTH Mapa

. Pacmpstromuecs cormia

. Pacuimpenue napa B COIIOBBIX M HAMPABJISIONIMX KaHAIax
. Paciumpenue napa B KOcCOM cpese coria

. Pacxon mapa uepes como

. Cy>xuBaroimecs coria

. [lonHbIM ¥ TapLIMaIbHBIN MOABO/I Mapa

. [IpeoOpazoBaHue sHEPTUH MAPOBOTO NOTOKA HA pabOUYUX JIOMATKax
. Knnaccuduxkanus norepsb, onpeneneHrne, BOBHUKHOBEHUE

. Baytpennue norepu. Knaccudukarus, onpeneneHue.

. [Torepu B comnax

. [ToTepst Ha paboumnx JTomaTKax

. [IpodunpHBIC TOTEPH

. IloTrepu oT BnaxHOCTH mapa

. [lorepu Ha TpEeHHUE U BEHTUIIALIUIO

. [loTepu yepe3 BHyTpEHHHE 3a30Pbl B aKTUBHBIX TypOMHAX
. [ToTepu B BBIIYCKHOM TMaTpyOKe

. Buemnue norepu. Kiaccudukanus, onpeneneHue.

. Mexanuueckue norepu

. KIT[1 1 MOomHOCTh TYpOUHBI

O 001N DN b WIN—

DO DN DN = = e = e e e e
N — OO0 WUn NN WN—=O
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23.
24.
25.
26.
27.
28.
29.
30.

31

BuyTtpennuit ornocutensubiit KIT TypOunbI

Pabota mapa B coruiax u Ha pabo4YuX JIOMATKaxX

Onpenenenue, NOHATHE O TEYEHUH KUJIKOCTH B JIOMATOYHBIX KaHAIAX
[ToHsiTHE 00 aKTUBHOM M PEAKTHUBHOM JICHCTBHH I1apa Ha JIONATKAX
N300paxenHne mpoueccoB pacIMpeHus napa B is-auarpaMmme

KIIJ[ TypOunbI

YcTpolcTBO, NPUHLM IEUCTBHS TAPOBON TYPOUHBI

Knaccuduxanus napoBsix TypOUH U KX MapKUPOBKA

. OnHOCTyIeHYaThie MapOBbIe TYPOUHBI
32.
33.
34.
35.
36.
37.
38.

MHoTrOoCTyIeHYaThIe TapOBHIE TYPOUHBI

Koaddunment Bo3Bpara Temna

XapakTepucTUICCKUi K03 (PUIIMEHT MHOTOCTYTICHUATOW TypOUHBI
[IpenenpHBIC M €MMHUYHBIE MOIITHOCTH TYPOHUH

[ToTepu B TypOUHE

PaGounii nporiecc B mapoBbIX TypOUHAX U €T0 U300paKEHUE B i1S-THarpaMme
Ha3nadenne u yCTpoHCTBO CUCTEM PETYJIMPOBAHUSA U 3AIIUTHI TAPOBBIX TYP-

ouH

39.
40.
41.
42.

TypOuHbl ¢ 0TOOpPOM Napa AJisi pereHepanuu

Knaccuduxanus 1 cpaBHEHUE CUCTEM PETYIUPOBAHUS

Buapl 3amuT a1 mapoBbIX TypOUH

Ha3nauenne u oCHOBHOE 000pYy/10BaHHE KOH/IEHCAIMOHHON YCTaHOBKH M Mac-

JISHOU CUCTEMBI

43.
44.
45.
46.
47.
48.
49.
50.

51

CxeMa KOHJICHCAITMOHHOW YCTAaHOBKH M MACJISTHON CUCTEMBI
[IpenenbHast MOITHOCTH TYPOUHBI

Kiaccuduxariys ra3oBeIX TypOuH.

YcTpolicTBO, Ha3HAYEHWE, TPUHIIUI ICHCTBUS Ta30BBIX TYPOUH
Cxema mpocToit ra30Boi TypOUHBI C ©300apHBIM TI0JIBOJIOM TETLIOTHI
Onpenenenue, HazHaueHue TOC

[Ipuntun geictBusi, ocooeHHoctu TOC

Mertoauka pacuera temioBor cxeMbl TOC

. [IppHIMD pacyera moOrpeBaTEIbHON YCTAHOBKHU
52.
53.
54.

[TpuHMn pacdyeTa mOAOTPEBATENICH BEICOKOTO JABICHUS
ITpunanun pacuera geasparopa
[Tpunnun pacdera mogorpeBaTelisi HU3KOroO JaBJICHUS

KpuTtepumn onenku (7x3ameH)

YCHOBI/I}I, IIPHU KOTOPBIX BBICTABJIACTCSA OLICHKA Ouenka

OTBeT NMOJHBIN U IPaBUIBHBIA HA OCHOBAaHUH MU3y4YeH-
HBIX 3HAHUW U YMEHUI; MaTepuai U3JI0KEH B Olpe- 5 (oTIM4HO)
JIEJIEHHOM JIOTUYECKOM MOoCceI0BaTeIbHOCTH, JIUTEpa-
TYPHBIM SA3BIKOM; OTBCT CaMOCTOSITEIbHBIN.

OTBeT MOJHBIIN U IPaBUIIbHBIA HA OCHOBAaHUH H3y4CH-
HBIX 3HaHUHI U YMEHUH; MaTepuall U3JI0KEH B OIIpe-
JIEJICHHOM JIOTUYECKOM MOC/IeI0BATeNbHOCTH, TIPU 4 (xopo11I0)
9TOM JIOIYIIEHBI JBE-TPH HECYIIECTBEHHBIE OIINOKH,
HCIIPaBJICHHBIE 10 TPeOOBAHMIO PEMOIABATEIS.

OTBeT NONHBIM, HO IPU ATOM JOIMYILIEHA CYLIECTBEH- 3 (Y1OBIETBOPHUTEIEHO)
Hast omKrOKa, WM HENOJIHBIN, HECBS3HBIN.
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[Ipu oTBeTe 0OHApYKEHO HETTOHUMAHUE YYaLUMCSI
OCHOBHOT'O COJIEpXKaHHs yueOHOTo MaTepuaa Wik
JIOMYIIEHBI CyIIECTBEHHBIE OIINOKH, KOTOPBIE CTY- 2 (HEeyIOBJIETBOPHUTEIIHLHO)
JIEHT HE CMOT UCIIPABUTH IIPU HABOISAILKX BOIIPOCAX
IIPENoAaBaTENs WIIM OTBET OTCYTCTBYET BOOOIIE.

3. OIEHKA 110 YYEBHOM ITPAKTUKE

Llenbro yueOHOM 1 MTPOU3BOICTBEHHOM MTPAKTHKE SBJISETCS OICHKA!
- [Ipodeccnonanpubix 1 006mmx komnerenmuii (nanee [1IK u OK)

- [IpakTH4YECKOTO OIBITa U YMEHUM.
OueHka no yueOHOM NPAKTUKE BBICTABIIAECTCS HA OCHOBAHWU JOKYMEHTOB, IEpe-
YUCJICHHBIX B TPOTPAMME MPAKTUKH.
[TIK 1.1 OcymiecTBiasTh NyCK U OCTAaHOB TEIJIOTEXHUYECKOTO O00OpYIOBaHUS U
CUCTEM TEIIO- ¥ TOIUITMBOCHAOKEHHUS.
[IK 1.2 Vnopapnsare pekxuMamMu pabOThl TEIJIOTEXHUYECKOTO 000pY/IOBaHUS U
CUCTEM TETIO- M TOTUIMBOCHAOKEHHUS.
[IK 1.3 OcymiecTBasiTb MEPONPUSATUS 1O MPEAYNPEKICHHUIO, JIOKAIU3ALUU U
JUKBUIALMKM aBApUN TEIUIOTEXHUYECKOTO OOOpYAOBaHUS M CHCTEM TEIUIO- U
TOIJIUBOCHA0KEHHS.
Y IPOMBIIIIEHHON 0€30MacHOCTH.
OK 01 Breibupats crnocoObl peiieHus 3afad npodecCuoHaIbHON IeATeIbHOCTH
IMPUMEHHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBPEMEHHbBIE CPEACTBA MOUCKA, aHATIU3Aa U UHTEpIIpETa-
1y nHGOpMauu U WHOOPMAITMOHHBIC TEXHOJOTUHU JJIS BBHITIOJIHEHHS 3a7a4 MPO-
(heCCHOHAIIBHOM JIeSITCIIbHOCTH;

OK 03. IlnanupoBaTh W peaqu30BBIBATh COOCTBEHHOE MPOQPECCHOHATIBHOE U
JUYHOCTHOE PAa3BUTHE, NMPEANPUHUMATENBCKYIO JEATEIbHOCTh B MPOPECCUOHAb-
HOU c(epe, MCHOAB30BATh 3HAHUS MO (PUHAHCOBOM TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaLIHSX;

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE;

OK 05 OcymiecTBisTh yCTHYIO U MMCBMEHHYIO KOMMYHUKAILIMIO HA  rocyaap-
CTBEHHOM s13bIKe Poccuiickoil denepannu ¢ y4eToM 0COOEHHOCTEN COLIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTa

OK 07 CopeiicTBOBaTh COXpAaHEHUIO OKpYKArOLIEH Cpelbl, pecypcocOepexe-

HUI0, 3()(PEKTUBHO ACHCTBOBAThH B UYPE3BbIUAMHBIX CUTYaLIUAX
OK 09 Ilonb3oBaThcs mpoeccHoHaTbHON TOKYMEHTAlMed Ha rocyapCTBEH-
HOM U UHOCTPaHHOM SI3bIKax

3.1 Ilepeyenb BUIOB PadOT il MPOBEPKH Pe3yJIbTATOB OCBOEHHS MPO-
rpaMMbl Ipo¢ecCHOHAIBLHOI0 MOYJISl HA MPAKTUKE
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3.1.1. YueOHas npakTHKA

Buasi pator Koabl npoBepsieMbIX pe3yJbTaTOB
K OK 1o, ¥
IIK 1.3 OK 1 V1 BBITONHATE CleCapHbIE
TexHuka 6€30MaCHOCTH MPH pa- OK 2
60Te B cIecapHOil MaCTEpPCKOM. OK 3 paboTsl
VY2 pabortath Ha cTaHKax
. K 1.1 OK 4
TexHuka U3MEPEHUN U UBMEPHU- : OK 5 I101 Pa3MCTKH U U3MCPCHUA
TEJIbHBIC HHCTPYMEHTBI
OK 7 WHCTPYMEHTOM
IInockocTHAast ¥ MPOCTPAHCTBEH- 11K 1.3 OK 9 1102 py6KI/I, pPE3KH, MPaBKH,
HaA pasMCeTKH TUOKH, OIUINBAHUS U
PyOka u pe3ka Metajuia K 1.3
pacClinIIMBaHuA MCTAJlJIa
K 1.3
IpaBka 1 rubka Merasa [1O3 mabpeHus u MPUTHPKHU
OnuinuBaHKe U PaCIMIMBAHUE K 1.3 I104 cBepaenus,
MeTajlia 3CHKCPOBAHUA U
Illabpenue U MpUTHPKa IIK 1.3 pa3BEPTHIBAHUST OTBEPCTUI
CepJicHie, 36HKEPOBAaHHE U Pa3- HApe3aHUs Pe3bOb
BEPTHIBAHUE OTBEPCTUI K 1.3 105
KJIICIIKH

H -

ape3aHue pe3bObl K 1.3 I[TO6 paboThl Ha CBEPIWIb

HBIX CTaHKax
Krenxa MK 1.3 I108 06paboTka 0TBEpPCTHI
CBepimyIbHBIC CTAHKU CBCpJIaMI Ha CTaHKaX
p MK 1.3

O6paboTka OTBEpCTHI CBEpIaMHU K 1.3
Ha CTaHKax
[InudoBka HAPYKHBIX TOBEPX- K 1.3
HOCTEH
Kommiexcubie paboTs [IK 1.3;

3.2

1. ®UO cryaenTa, Ne rpynisl, cCiequaIbHOCTD

(I)opMa ATTECTANUOHHOI'O JIUCTA 110 TPAKTHKE

2. YuebHast / TpOW3BOJACTBEHHAs MpakTUKa MO NPO(PECCHOHATBLHOMY MOIYIIO

e

(HaumenogaHue Mo0ys)

MecTo npoXoKIeHUsI TPAKTUKU (OpraHu3alivs), HANMEHOBAHUE, IOPUIUYECKUI

azmpec

Bpems npoBeaeHus MpakTUKu

Bubl 1 Ka4ecTBO BEIITOJIHEHHS PadOT

Bunpl u 06beM paboT, BbI-
MOJIHCHHBIX 00YJarOIUMUCS

KauecTBO BBITIOJIHEHHUS pa60T
B COOTBCTCTBHH C TCXHOJIOTU-

OueHka
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BO BpeMsl IIPAaKTUKHU

eit u (mm) TpeOOoBaHUSIMH
OpraHu3aIy, B KOTOPOH
MIPOXOIUJIA TTPAKTUKA

Opranusanus paboyero mecra.
Pabounii uncrpyment. [1pose-
JICHUE aHall3a CTEeTICHH U TPH-
YHHBI U3HOCA 000PYIOBaHHUS B
COOTBETCTBUH C HOPMAaTHBHON
JIOKYMEHTAIuel Ha peMOHT 000-
pyZOBaHUS.

Texnuka Oe30macHOCTH HpU pa-
00Te B cliecapHOW MacTEpPCKOM.

N3yueHune TeXHUKU U3MEpPEHUN

H3mepurenbHble HHCTPYMEH-
ThI. IPOBEJICHUE U3MEPEHUN

N3ydenne BUIIOB ClleCapHBIX
pabor

HCIIOJIb30BAHUC U3YYCHHBIX BU-
J0B CJICCAPHBIX pa60T JJIA BBI-

HOJIHEHUSA 3aJaHUM

Kommuiexcubie paboTh

BrinosiHeHHME KOMIUIEKCHOU pa-
O00TBI C WCIOJB30BAaHUEM pa3-
JUYHBIX BUAOB 00pabOTKH Me-
Tamia u HU3MEPUTEIIBHBIX
HHCTPYMEHTOB

4. KOHTPOJIBHO-OLIEHOYHBIE MATEPHAJIBI /IJI5S1 DK3AMEHA
MO HPO®PECCUOHAJIBHOMY MOI1YJIIO
4.1. Hazuauenue

DK3aMeH 10 Mpo(ecCHOHATILHOMY MOJIYJIIO MPEACTaBIIET COOOM TeCTUpO-
BAHME W NPEAHA3HAYEH JJI KOHTPOJIA M OLIEHKU PEe3yJIbTATOB OCBOEHUS IPO-
deccuonanbHoro moayist [IM.01 TexHudeckast SKCIuTyaTaiusi, pacueT u BIOOp
TEMJIOTEXHUYECKOTO 000PYAOBAHUS U CUCTEM TEILJIO- M TOTUIMBOCHAOXKEHUS TI0
crenrasibHOCTH CITO 13.02.02 TemnocHaOXeHUE W TEIVIOTEXHUYECKOE 000pYy-
JIOBAHUE.

HTorom sk3amMeHa SBISETCS OJHO3HAYHOE pEUICHHE: «BU MPOodeccroHab-
HOW JESITENIbHOCTH OCBOEH / He 0CBOEH». JlJi1 BEIHECEHHUS TOJIOKUTEIBHOTO 3a-
KiroueHusa 06 ocsoennn BIIJI, HeoOxoauMo noarBepxkaeHue chopMHUpPOBAHHO-
CTU BCEX KOMIIETEHIMH, NepeunciaeHubx B nporpamme [IM. Ilpu otpunarens-
HOM 3aKJIIOUEHHUH XOTS ObI IO OJTHOM M3 MPOo(PEeCCHOHATBLHBIX KOMIIETCHIUHN TTPU-
HUMaeTcs penienre «Bua npodeccuoHabHON A TENHHOCTA HE OCBOCHY.

B cocraB xomIuiekTa BXOAST 3aJaHus JJIsi 00y4aroluxcsl, MakeT JJs dK3a-
MeHaTopa (IKCIepTa) U OLEHOYHAsI BEIOMOCTb.

3agaHus BKIo4aroT TtectupoBanue 1o [IM 01

4.2 3apanue 11l IK3aMeHYeMbIX

Tect Ne_ pemiuTh TecToBOE 3aaHNe, BKJIOYawee 15 Bonmpocos ¢ BbI00-
POM NPaBWIBHOIO OTBETA.

OIIeHI/IBaeMI)Ie KOMIICTCHIIUHA OcHOBHBIE TOKA3ATEIH OILICHKH pe-

3yJIbTATOB
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[IK 1.1 OcymiecTBasaTh IyCK U OCTAHOB TEl-
JOTEXHUYECKOT0 O00OpYJIOBAaHUSA M CHCTEM
TEIUIO- ¥ TOTUTUBOCHAOKEHHUSL.

HaGmonenue 3a nelicTBUsMU (OTEpaIusMu)
0 TIOJITOTOBKE K IYCKY U OCTAHOBKE TEILIO-
TEXHUYECKOTO 00OpYJIOBAHUS U CUCTEM Tel-
JI0O ¥ TOIUIMBOCHAOXKEHUS, B COOTBETCTBUU C
WHCTPYKUHUSMHU ITyCKa U OCTAHOBKH.
N3yuenne TpeOGoBaHMII MHCTPYKIIUU IO DKC-
TUTyaTalliy TOCIe MyCKa U OCTAaHOBKU 000-
PYJOBaHHUS.

HaGmntonenue 3a BBIMOJHEHHEM TpeOOBaHUN
PEKUMHOM KapThl O HECEHHIO Harpy3KH Ha
paboTaroIieM 000pyA0BaHUH.

[IK 1.2 YnpaBnsare pexxumamMu pabOThI TeIl-
JJOTEXHUYCCKOI'O O60pyI[OBaHI/I$I n CHCTEM
TEIUIO- U TOTNTMBOCHAOKEHUS

HaGmronenue 3a mocieaoBaTEIbHOCTHIO BEI-
MMOJTHEHMUS JEHCTBUM MO OCTAaHOBKE, BKIIIOUC-
HUIO B pabOTy W U3MEHEHHIO HArpy3Ky Tel-
JOTEXHUYECKOTO O0OpYIOBaHUS U CHCTEM
TEIJI0 ¥ TOINIMBOCHAOKEHMS, B COOTBETCTBUU
C 3aJIaHHBIMU YCIIOBUSIMHU.

HaGmronenne 3a BBHIOOPOM  ONTHUMAIBHOTO
pexxuma paboThl 000pYAOBaHUS B COOTBET-
CTBUU C 3aJIaHHOM HArpy3KOM.

N3yuenue mocnenoBaTeIbHOCTH MPOBEACHUS
MEPOIPHUATHS, COTJIACHO MHCTPYKIIMH IO JKC-
IUTyaTaluu, JJisi BOCCTAHOBJICHUS IITATHBIX
napameTpoB 1o npudopam KHUIIL.
HabGmronenue 3a BBITIOIHEHHEM HW3MEHEHHH
TeMIepaTypbl TEIUVIOHOCUTENS B 3aBUCUMOCTH
OT 3aJIaHHBIX [TAPAMETPOB IOTPEOICHUS

I[IK 1.3 OcymecTBiasarh MEpONPUATHS 10
NPEAYIIPERKACHUIO, JIOKAIU3ALNN U JIUKBUIA-
MU aBapui TETMIOTEXHUYECKOro 000pya0Ba-
HHUA U CUCTEM TCIJIO- U TOHJII/IBOCHa6)K€HI/I$I.

N3yuenne mocnenoBaTebHOCTh MPOBEICHHS
00XOJIOB U OCMOTPOB TEIUIOTEXHUYECKOTO
000pyIOBaHUSI M CHUCTEM TEIJI0O W TOILJIUBO-
CHAOXXEHUS C IIETBI0 PAaHHEro OOHAPYKEHUS
Ne(EeKTOB, COTJIACHO YTBEPXKIEHHBIX rpadu-
KOB.

HaOmronenne 3a BBIOJHEHUEM IE€HCTBUHA
IIPH OCTAaHOBKE aBapPHIHOTO O0OpYIOBaHUS,
COTJIACHO HMHCTPYKIMH IO OE€30macHOM 2JKC-
ILTyaTaluy.

HaOmronenne 3a BBIOTHEHUEM NEUCTBUHN I10
nepepacnpeieICHUI0 Harpy3Ku MpU aBapuil-
HBIX OTKJIIOYEHHUSX, COTVIACHO HWHCTPYKIIMH
110 BKCHHyaTaI_[I/II/I.

N3yuenne mociie0BaTeIbHOCTH UHCTPYMEH-
TaTbHOW JMATHOCTUKH OBICTPO H3HAIIMBA-
IOMUXCA W paboTaroNMX Ha MPEACIIbHBIX
napaMmerpax d3JEMEHTOB OOOpYIOBaHHS, CO-
TJIACHO MHCTPYKIHAM IT0 SKCILTYaTaIuu

OK 01 BeiOupare cniocoObl pemeHus 3anad
npodeccHoHaIbHON AEATETLHOCTH TPUMEHH-
TEJIBHO K PAa3JINYHBIM KOHTEKCTaM;

AKTHBHOCTh, WHUIIMATUBHOCTH CTYJCHTA B
npoIiecce OCBOCHUS IPOTPAMMBbI MOJTYJISI

O} PeKTUBHOCTh M KAYECTBO BBIMOJTHEHHOMN
CaMOCTOSITEIBHON PabOThI

Yyacte B KOHKypcax MPOQEeCcCHOHATHHOTO

MacCTepCTBa, OJIMMIIMAAax u T.II.
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OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEIl-
CTBa TOMCKA, aHAIN3 W WHTEPHpPETAlUU WH-
dbopmaruu 1 UHGOPMAIIMOHHBIE TEXHOJIOTHUU
JUTS BBITIOJTHEHHUS 3a/1a4 TPOQecCHOHATBHOM
JESITEIIbHOCTH

CKOpOCTbh, TEXHUYHOCTh M PE3YIHTATUBHOCTH
NoucKa UHPOPMALIUHU, HEOOXOAUMOM IS A-
(hEeKTHUBHOTO BBHITIOJIHEHHSI PO(EeCCHOHATh-
HBIX 337124, TPO(GECCUOHATHLHOTO U JINY-
HOCTHOTO pa3BuTHs. CKOPOCTh, TEXHUYHOCTh
U pe3yJIbTAaTUBHOCTH MIOUCKA UH(OPMALINH,
HeoOxoauMo 1715t 3¢ (HEKTUBHOTO BBITIOTHE-
HUS IPOo(ECCUOHATIBHBIX 3a1a4, TPOPECcCHo-
HAJIBHOTO Y JINYHOCTHOTO Pa3BUTHS
AJIEKBaTHOCTh HCTIOJB30BAHUS PA3THMYHBIX
MCTOYHUKOB, BKJIFOYAs SJICKTPOHHBIC

OK 03. IlnanupoBath U peaqu3oBbIBaTh COO-
CTBEHHOE NPO(EeCCHOHATIBHOE U JIUMYHOCTHOE
pa3BUTHE MPEINPUHUMATEILCKYIO JAEATENb-
HOCTh B IpO(heCcCHOHAIBHON cepe, NCIOob-
30BaTh 3HAHUS MO MPAaBOBOW M (PUHAHCOBOIA
IPaMOTHOCTH B Pa3JIMYHBIX >KU3HCHHBIX CH-
Tyauusx

AJTIeKBaTHOCTH MTOCTaBJICHHBIX 3a7a4 Mpodec-
CHOHAJILHOTO W JTMYHOCTHOTO Pa3BUTHS COO-
CTBEHHBLIM BO3MOKHOCTSIM U CIIOCOOHOCTSIM.
YMeHue MOCTaHOBKH IIeNI, BhIOOpa W TIpH-
MEHEHHsSI METOJIOB U CTIOCOOOB PEIISHHUS MPO-
(dheccuoHaIBHBIX 3a/1a4;

CBOEBPEMEHHOCTh CHaYM MPAKTHUYECKUX 3a-
JIaHW#, OTYETOB MO MPAKTUKE;
ParmmonansHOCTh pacnpenenieHus BPEMEHHU
IPU  BBIIOJIHEHUU TMPAKTHYECKHX pPaboT C
COOJIIOICHMEM HOPM M TIPaBUJI BHYTPEHHETO
pacrnopsijika.

OK 04.. 3ddexTnBHO B3aUMOACHCTBOBATH U
paboTath B KOJUIEKTHBE U KOMaH/IE;

SIcHOCTP M apryMEHTUPOBAHHOCTbH H3JI0KE-
HHSI COOCTBEHHOTO MHCHMS,

OK 5

OcCymIeCTBISITh YCTHYIO U MUCbMEHHYIO KOM-
MYHHKAIlMI0O Ha TOCYIapCTBEHHOM SA3BIKE
Poccutickoii ®denepanuu ¢ y4eToM OCOOEH-
HOCTEH COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEK-
cTa

AKTHBHOCTh, WHHUIIMATUBHOCTH CTYJCHTAa B
npoIiecce OCBOCHHUS IPOTPAMMbI MOJTYJISI

O} PeKTUBHOCTh M KAYECTBO BBHIMOJTHEHHOMN
CaMOCTOSITEIBHON PabOThI

Yyactue B KOHKypcax MPOQecCHOHATHHOTO
MacTepCTBa, OJMMITUAIAX U T.II

OK 7 CopeiicTBOBaTh COXPAaHEHUIO OKpYyXKa-
IoIen cpenpl, pecypcocoepexenuto, rhdex-
TUBHO JCUCTBOBaTb B UPE3BBIYANHBIX CHUTY-
anusax

O060CHOBaHHOCTH MPUHSTHS PELICHUS B CTaH-
JApTHBIX W HECTaHJIAPTHBIX MpodeccroHallb-
HBIX 3a7ja4ax

OK 09 TIlomp3oBaTbes mpodeccuoHaTbHON
JIOKyMEHTaIlMel Ha TOCYJapCTBEHHOM U MHO-
CTPaHHOM SI3bIKaX

AJICKBaTHBII BBIOOP METOJIOB M CIIOCOOOB
penieHus mpohecCHOHABHBIX 3a1a4
ToyHOCTh mMOAOOpPa KPUTEPUEB W TIOKa3a-
Tene oueHKH Y(PQPEKTUBHOCTH U KauecTBa
BBINOJIHEHHSI TPO(HECCHOHANIBHBIX 33184

WNHcTpykIus (MoocHo pacuiupums)

BuuMarenbHO npodnTaiTe 3a1aHue (003amenbHblll KOMIOHEHM).
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[TocnenoBaTeIbHOCTh M YCIOBHS BBITIOJHEHUS YacTel 3aaHusl (YKA3b18aemcsl
npu HeobxooumMocmu,).

Bbl MoXkeTe BOCTIOJIB30BATLCS (YKa3ams uem)
MakcumanbHOE BpeMs BBITIOJTHCHHUS 3aJaHuUs - MUH./4ac.
Pazngatounsie u MOMOTHUTENBHBIC MaTepUAIIBI (npu HeobXooumMocmu)

TekcT 3af1aHusl (eciu denenue Ha 4acmu He npedyCMompeto)

Yacte A (npu neobxooumocmu)
Yacte b (npu neobxooumocmu)

4.3. IloaroroBka u 3auTa NOPTHOIHO

3aganue Ne

Cobepure, obopMHTe U MIPEACTABLTE MOPTHOIHO

Tun noptdonmo:

(Bovibepume u3 npeonoNHCeHHbIX 6APUAHMO8: NOPM@OIUO OOKYMEHMO8,
nopmeoauo pabom, pepaekcushvlii LOpmMpoauo, NOpmMpoIUO CMEUAHHO20 MU-
na).

[TpoBepsiembie pe3ynbTaThl OOYUCHUS:
(Ykazath KOJIbI MPOBEPSAEMBIX OOIINX KOMIETEHIINH, a TaKKe, BO3MOXKHO, MPO-
(dbeccroHaNBHBIX KOMITETEHIIUN, MPOBEPKa KOTOPHIX HE MPETyCMOTpPEHA HEMO-
CPEACTBEHHO NMPU MPOBEICHUH dK3aMeHa (KBaU(PUKAIIMOHHOTO) 110 TIpodeccro-
HaJIbHOMY MOAYJIIO)

OcHoBHbIE TpeOOBaHHS

TpeboBanus K CTPYKTYypE u ohopMIICHUIO nopT¢oIHO:

TpebGoBanus K IPE3CHTAIIUU u 3allIuTe noptdomnuo:

IToka3zarenu oueHKH MopTdoauo

Konb! 1 Ha3BaHMs pOBEPsEMbIX KOMIIETEH- OCHOBHBIE TTOKa3aTeIN OIEHKH PE3yJIbTaTOB
805054
[IK
OK
IToka3aTey iy OlIEHKH NMPE3EeHTAIIMU U 3AIUTHI HOPTG0IHO0
Konpl 1 Ha3BaHUS MPOBEPAEMBIX KOMIIETEH- OcHOBHBIE TIOKA3aTeNN OIICHKU PE3YJIHTaTOB
105051
ITK
OK

4.4 Tlaxet ajs1 3K3aMeHaToOpa
NHCTpyKLMS: IO NPUBEICHHBIM HUKE BOIIPOCAM COCTABJISIFOTCS TECTHI JI MPO-
BEJICHUS KBATM(UKAIIMOHHOTO dK3aMeHa. TecToBbIe 3a/laHus BKJIIOYAIOT 15 Bo-
IIPOCOB
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Bpems npoBeseHns TeCTUpOBaHUs — 45 MUH.
IIpoBepka TecToBOro 3amanus — 10 MuH

BOHpOCLI AJIA TIPOBEACHUSA TECTUPOBAHUA 110 KBaJII/I(l)I/IKa]_lI/IOHHOMy IK3aMCECHY

MaHOMETpBI MOTYT YCTaHABJIMBATHCS?

JlonmycTUMBIN yroa HakJIoHa MaHOMeTpa?

KakoBa MakcuMasnbHasi BRICOTa YCTAHOBKH MaHOMETpa AuaMeTpoM 160mMm?
Kakue ycTpolicTBa ycTaHaBIMBAIOTCS MEPE] MAHOMETPOM, IIPEAHA3ZHAYCH-

b=

HBIM IJIA U3MCPCHUA OAaBJICHUSA napa?

W

CKOJBKO TOJOKEHUI MOXKET 3aHUMAaTh TPEXXO0BOM KpaH?

.0\

MaHOMeTp ¢ KaKuM KJIaCCOM TOYHOCTH JOJKEH U3MEPSATH JaBJICHHE 110 2,5

MIIa?

7. B kako# TpeTu mIKabl JOJKHA HAXOJAUTHCS CTPEIKa MaHOMETpa paboueM
naBJIeHUN?

8. I'me HaHOCUTBCS KpacHas yepTa Ha MaHOMETpe?

9. MaHomeTpsl 3alpeniaeTcs UCIOIb30BaTh, €CIU?

10.Kakas apMarypa A0JI’KHA UMETh ACIIOPT 3aBOJI-U3TOTOBUTEIIS?

11.I'ne ycranaBiuBaeTcs rjaaBHas apoBasi 3aJIBHKKa?

12.Ha3znauenue npubopoB O6e30macHOCTH?

13.Kakue n3 yKka3aHHBIX YCTPOMCTB UCIIOIB3YIOTCS 71l MUTaHUS KOTJIOB BO-
non?

14.1'ne perucTpupyroTcsi KOTJibl?

15.Kakune n3 nepeyncieHHbIX JOKYMEHTOB IIPEAOCTABISIOTCS Il PETUCTPALuU
KoTaa?

16.KTo cocTaBnsieT y10CTOBEPEHHE O KAUECTBE MOHTaXka?

17.J1oJKeH 11 KOTEN PU CMEHE BIAJIEIblia MPOXOIUTh MEPEPETUCTPALUIO?

18.KTO mpOBOAUT TEXHUYECKOE OCBUIETEIILCTBOBAHUE KOTIIA?

19.Buapl TEXHUYECKOTO OCBUIETEIHCTBOBAHMUSA KOTHA?

20.Kakue paboThI MPOBOASATCS IPU TEXHUYECKOM OCBUACTEIIbCTBOBAHUU
KoTia?

21.1enb ruApaBINYECKOTO UCTIBITAHUS ?

22.Kakoil cpeioii MpOBOAUTHCS MOIBEM JIABJIICHUS TPU TEXHUYECKOM OCBH/IE-
TEJIbCTBOBAHUH KOTJa?

23.TemmnepaTypa BOABI IIPU THAPABINYECKOM UCIIBITAHUU KOTIA?

24.BpeMst noibeMa 1aBJIEHUS MIPU TUAPABINUYECKOM UCTIBITAHUU?

25.1lepnoAMYHOCTD MPOBEACHUS CIIEIUAINCTOM CHENUAIU3UPOBAHHON OpraHu-

3al[MU TUAPABINYECKOTO UCIIBITAaHUS KOTJIa?
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26.1leproaM4HOCTE IPOBENCHHUS CIIEUAIIMCTOM CHENUATN3NPOBAHHON OpraHu-
3alM1 HAPY>KHOT'O U BHYTPEHHETO OCMOTpa KOTJia?

27.KT0 maet pa3pelleHne Ha SKCILTyaTaluo KOTIOB?

28.KT0 10J17KE€H OpraHnu30BbIBATH MPOU3BOJCTBEHHBIN KOHTPOJIb 32 pabOTOM
KoTia?

29.YT0 13 HIKETIEPEUUCICHHOTO BXOAUT B 00s3aHHOCTU aIMUHUCTPAIUU Opra-
HU3ALMH, SKCIUTYaTUPYIOIIEH KOTIIbI?

30.BHeouepeaHas mpoBepKa 3HaHUM MEPCOHANIA POBOAUTHCS?

31.Kak 4acto npoBepsieTcsi UCIIPAaBHOCTb JIEUCTBUS MAaHOMETPOB U yKa3zaTenei
YPOBHSI BOJIbI Y KOTJIOB ¢ pabouuM fasieHueM Ao 1,4 MIla BKirounTenbHo?

32.B kakux ciaydasx IpeyCMaTpUBacTCs aBapuiiHas OCTaHOBKA KOTJa?

33.B kakux ciaydasx IpeycMaTpUBacTCs aBapuilHas OCTaHOBKA KOTJa?

34.1" ne 3anuChIBalOTCS MPUUMHBI ABAPUHHON OCTAHOBKH KOTJa?

35.CBeneHust 0 pEMOHTHBIX pabOTax, BbI3IBAIOLIMX HEOOXOIMMOCTh BHEOYE-
PEAHOT0 OCBHUIETEIBCTBOBAHNS KOTJIA, 3aHOCATCS ?

36.K xakum Bugam paboT OTHOCSTCS paOOThI BHYTPH TOIKH Wiin Oapabana
KoTiHa?

37.lonyctumMas Temneparypa Tertonocurens s otorieHus [ 'PII nomxna
OBITH He Oonee?

38.Kakoii nomxHa ObITh KPaTHOCTh BO3AyXx000MeHa B mometenuu ['PT1
06beMoM MeHee 200M3?

39.Kakoii nomxHa ObITh KPaTHOCTh BO3yxX000MeHa B momemenun ['PT1

00BEMoM 6osee 200 m3?

40.dns kaxux I'PIT nomkHO OBITH IPETyCMOTPEHO HATMYKUE BHYTPEHHUX
CPEACTB MOKAPOTYLIECHUS ?

41.Kakue TOKyMEHTBI IOJKHBI OBITh BBIBEIICHBI B oMmerneHun I'PI1?

42.1 ne, kak npasuio, pacnonaraercs [ PY?

43.Kakum 101KHO OBITh BXOJHOE AaBjieHue B ['PY?

44.KakoBa NepuoANYHOCT aTTECTAL[MU Y PYKOBOJUTENEH U CIELUATNCTOBR?

45.KakoBa nepuoANYHOCTb aTTECTAMU Yy padounx?

46.Ha kakoe naBnenue HacTpauBaercs perynstop B I'PII roponos u Hacenen-

HBIX ITYHKTOB?

47.BepxHuil npenen cpadaTblBaHUs IPEIOXPAHUTEIBLHOTO COPOCHOTO KIlaraHa
HE JI0JDKEH MpEBbIIIaTh pabouee AaBieHue?

48.KakuM n0mkeH ObITh BEpXHUH Mpeziel cpadaThIBaHUS MTPEI0XPAHUTEIBHOTO
3aIOpHOTIO KjarnaHa?

49.KakoBa nepuoIMYHOCTh TOBEPKH MAPaMETPOB cpabaThIBaHUS IPEIOXPAHU-
TEJBbHBIX U COPOCHBIX KIJIalaHOB?

50.KakoBa nepuoAM4HOCTh OCMOTpa TeXHUYECKoro coctostHust ['PI1?

51.Hanuuue yreuek raza onpenensercs?

52.K xakum paboTtam OTHOCUTCS OcMOTp TexHuyeckoro ['PI1?

53.KT0 nMeeT npaso BBIIOJIHATH OCMOTP TeXHUYECKOTo coctossHus [ PI1?
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54.Kaxk gacTo BBITIOJIHSIETCS TEXHUUYECKOe 00cmykuBanue odopyaosanus ['PI1
(I'PY)?

55.BeiOpaTh paboThl, KOTOPHIE BHIMOIHSIIOTCS MPU TEXHUYECKOM OOCITyKUBa-
HUE, U3 CIEAYIOIIEro nepeyHs?

56.Kak yacTo BBIOJTHAETCS MPOIYBKA UMITYJIbCHBIX TPYOOK K KOHTPOJIBHO-U3-
MEPUTENIBHBIM TPUOOpaM, NPEeJOXPAHUTENBHOMY 3alIOPHOMY KJIAllaHy U pe-
TYJIATOPY JaBJIEHUA?

57.Kax BbInosiHsieTCs pa300pKa 3aopHOM apMaTypbl, HE 00ecrednBaroIIen
TEPMETUYHOCTH?

58.Korzaa BeinomHst0TCS paboThl 10 peMOoHTY 3aanust ['PI1?

59.Kak npou3BOaUTCS OTKIIFOYEHUE YIACTKA Fa30MPOBOAA C PEMOHTUPYEMBIM
obopynoBaHueM?

60.13 xakoro marepuana J0KHBI OBbITh 3aryIIKH JJIsl Ta30TPOBOIOB?

61.Ha xakoe 1aBjieHHE PaCCUMUTHIBAIOTCS 3arTyIIKN?

62.1lepen peMOHTOM OTKJIFOUEHHBIN Y4aCTOK NPOyBaeTCs?

63.Kakoe octarouHoe cofepKaHue ra3a A0MyCKAETCs B Ta30IPOBOJIE MTOCIE €r0
POJIYBKU TEepe] PEMOHTOM?

64.K kakum paboram otHOCSTCS peMoHTHI B [ PI1?

65.B cocraB Opurajipl, BHIIONHSAOWENR peMOHTHbIE paboTsl B ['PII BXxoaatT?

66.B TeueHne kakoro BpeMEHHU JIOMyCKaeTCs MoaBaTh ra3 no Oanmacy?

67.KakoB coctaB 6puranasl nepeBojie ['PI1 na Gaiimac?

68.KakoB coctaB Opuranasl ripu nepeBojie [ PI1 Ha Gaiimac?

69.3anopHas apMarypa Ha Oaiiriace repMeTUyYHa, eciu’?

70.J1ns mepeBojie Ha Oaifrmac JaBjieHUE 3a PETyJISITOPOM?

71.Ha ckonbko HE0OXOAMMO CHUKATh JaBJICHHUE ras3a Mocje peryniaropa npu

nepeBojie Ha Oaitnac?

72.Kaxk perynupyetcsi pabodee naBieHue ra3a mpH padoTte mo Oaitnacy?
IIpumep TeCcTOBOrO 321aHMS:

BAPUAHT Nel
1. CkONBKO MOJIOKEHUN MOXKET 3aHUMATh TPEXXO10-
BOM KpaH?
a) JIBa moyoxeHus
0) TpH MOJOKECHUS
B) IISITh MOJIOKEHU I

2. MaHOMeTpBl MOTYT yCTaHABIUBATHCA:
a) 'opu3zoHTanbHO

0) BepTukanbno
B) C HaKJIOHOM BIiepe.l
r) 1 u 3 BapuaHT

n) 2 1 3 BapuaHt
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3. Kakue ycTpolicTBa yCTaHaBIMBAIOTCA MEPE MAHOMETPOM, MPETHa3HAYEHHBIM
JUISl UBMEPEHUS JaBJICHUs apa?

a) TpeX X0JI0BOU KpaH

0) cudonnas TpyOka

B) pa3AEIUTEIBLHOE YCTPOMCTBO

r) 1 u 2 BapuaHT

n) 1 u 3 BapuaHt

4. I'me ycTaHaBIMBaeTCA I1aBHAS TapOBasi 3aIBUKKA?

a) Ha Bxoze B koTen

0) Ha BbIXOJ1€ U3 KOTJa 10 €ro COeAMHEHHs CO COOPHBIM apOIPOBOIOM
B) Ilepen sxoHOMAI3epOM

-
5. Haznauenne npubopoB 6€30MaCHOCTH: ( I @

a) ABTOMaTHYECKOE OTKJIIOUECHHE KOTJIa I e T——
6) KoHTpoOJIb TEXHOTOTUYECKUX TTapaMeT- -,

pOoB -

B) [logaepxanue TeXHOJIOrMYECKUX Tapa-

METPOB

6. BUIbI TEXHUYECKOTO OCBUIETEIHCTBOBAHUS KOTJIA:
a) [lepBuunoe

0) [lepuoauueckoe
B) BHeouepennoe
r) 1 u 2 BapuaHnt
n) 1 u 3 Bapuant

%) 1, 2 u 3 Bapuant

7. TemniepaTypa BOAbI IPU TUAPABIMYECKOM UCIIBITAHUU KOTJIA:
a) He Boime 40°C

0) He Brime 60°C

B) He nmxke 5°C

r) 1 u 3 BapuaHt

1) 2 1 3 BapuaHT

8. JIOJIKEH 1M KOTEJI IIPU CMEHE BJIa/IelIblla IPOXOAUTh NEPEPETUCTPALINIO?
a) Her, He noyokeH

0) a momken

B) 1o TpebGoBanuto Poctexnamnzopa

9. UTo 13 HUKENEPEUNCIEHHOTO BXOAUT B 00A3aHHOCTH aIMUHU-
CTpalliy OPTaHU3AINH, YKCIUTYaTUPYIOUIeH KOTIbI?
a) CocTaBisITh NaCHOPT KOTJIA

AJAMMHHCTPALLNS
OPIAHHIALLNH



0) [IpoBOIUTH TEXHUYECKHE OCBUACTEIILCTBOBAHUS M TMATHOCTUKY KOTJIA
B) [IpencraBnsars B PoctexHnanzop 06 aBapusix v UHIMIEHTAX

r) 1 u 2 BapuaHTt

1) 2 u 3 BapuaHt

10. B xakux ciyyasx mpeaycMaTpUBaeTCs aBapuiHAs OCTAaHOBKA KOTJIA?

a) Ecnu naBnenue B 6apabaHe KOTJIa MOAHSIIOCH BbllIE pa3pemeHHoro Ha 10% u
IPOJOJIKAET PACTU

0) [Ipekpanienue nelcTBUS MUTATEIbHBIX HACOCOB

B) [loracnu ¢akeinsl B Tonke

r) 1 u 2 BapuaHr

1) 2 u 3 BapuaHT

x) 1, 2 u 3 Bapuant

11. K kakuM Buiam paboT OTHOCSTCSI pa0OThI BHYTPH TOIKE WK OapabaHa KoTia?
a) K orueBbiM

0) K razoomacuaeim

B) K paboram Ha BbIcOTE

12. Kak gacto nmpoBepsieTcss HICIIPABHOCTD JEUCTBUS MaHO-
METPOB U yKa3aTeJel ypOBHs BOJbI Y KOTJIOB C pabOYUM J1aB-
aenueM 10 1,4 Mna BKIIOUUTEIbHO?

a) He pexe 1 paza B cMeHy

0) He pexe 1 pa3a B cyTku

B) B cooTBeTCcTBUU ¢ rpadukom

13. KakuM J0KHO OBITH BXOIHOE JIaBJICHUE B [ PY?
a) bonee 0,6 MIla 2

6) He Gosee 0,6 MIla Pox=] FPV

B) He Gonee 1,2 MIla

14. Kakum nomxeH ObITh BEpXHUH TIpeen cpada-
THIBAHUS MTPEIOXPAHUTEIILHOTO 3aIIOPHOTO KJara-
Ha?

a) bonee uem Ha 10%

0) bonee yem Ha 15%

B) bonee uem Ha 25%

15. Kak BeimomnHsieTcs pa30opka 3aropHoi apMaTyphbl, He o0ec-
NEYUBAIOLIEH TEPMETHYHOCTh?

a) IIpu TexHU4YECKOM OOCITYKUBAHUH

0) [Ipu Texyiiem peMoHTe
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[IIxana oneHkuH

B) [Ipu kanuTanbHOM peMOHTE

[IpouenT pe3ynpra-
TUBHOCTH (TPaBUIIb-
HBIX OTBETOB)

KauecTBenHas OIICHKA YPOBHIA IIOATOTOBKH

bamn (otmeTka)

BepbanbHblii anajor

90 — 100% 5 OT1iIn4HO

80 — 89% 4 Xopo1o

70 —79% 3 Y 10BJICTBOPUTEIIHHO
menee 70% 2 Hey10BJI€TBOPUTENIHHO

OnenuBaemMbie KOMIIe-
TEeHLHH

OcHOBHBIE TOKA3aTeJIH
OLICHKH pPe3yJbTaTa

Homep u conepxanue 3a-
JAaHus

IIK 1.1 OcyuecTBasTh MycK
U OCTaHOB TEIUIOTEXHUYECKO-
ro o0OpylOBaHUS U CHUCTEM
TEIUIO- W TOIUTMBOCHAOXeE-
HUSL.

[IpaBunbHOE  BBINOJHEHUE
nedcTBuil  (omepanuii) 1o
MOJATOTOBKE K MYCKY M OCTa-
HOBKE  TEIJIOTEXHHUYECKOTO
000py/I0BaHUs U CUCTEM TeIl-
JI0 U TOIUIMBOCHAOKEHHMS, B
COOTBETCTBUHM C HHCTPYKIU-
SIMH ITyCKa ¥ OCTAaHOBKH.
TouHoe BhINONHEHUE TPEOO-
BAHMM MHCTPYKLUU IO DKC-
[UTyaTaluy Tocjie IycKa u
OCTaHOBKH 00OpY/IOBAHUSI.
[TonHoe BBIMONTHEHUE TPEOO-
BAHMM PEXKUMHOM KapThl IO
HECEHHIO Harpy3ku Ha pabo-
TaroIeM 000pyI0BaHUH.
[IpoBepka MPaBWILHOCTH
cOOpKH CXEM 3IJIEKTPOIPUBO-
JOB, OJIOKMPOBOK U 3aIlUT
TEIUIOTEXHHYECKOTO  000py-
JIOBaHMUSI U CUCTEM TEIIO U
TOIUTUBOCHAOKEHHS, COIJIac-
HO MHCTPYKIMSAM 1O IKCILTY-
aTaIWH.

Tect

IIK 1.2 YnopaBiaars pexu-
MamMH paboThl TEIUIOTeX-
HUYECKOr0o 000pYyI0OBaHUS
U CHUCTEM TeIIO- U TOIUIU-
BOCHAOXEHUS

[TpaBuibHas MOCIEI0BATEINb-
HOCTh  BBINIOJIHCHUSL  JICH-
CTBUH O OCTAaHOBKE, BKJIO-
YeHUI0 B paboTy W HM3MEHe-
HUIO Harpy3Ky TEIUIOTEXHH-
YeCKoro OoO0OpYyJOBaHUS H
CHCTEM TEIUI0O W TOIUINBO-
CHAOXXEHNS, B COOTBETCTBHU
C 3aJJaHHBIMH yCIJIOBUSIMH.

TounocTs BbIOOpa ONITUMAITB-
HOT'O peXuMma paboThl 000-

Tect
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PYZIOBaHUS B COOTBETCTBUU C
3aJaHHOM Harpy3Koi.
[IpaBuibHas mocienoBaTENb-
HOCTb MPOBEJICHUSI MEPOIPHU-
SITUSI, COTJIACHO WHCTPYKIIMHU
0  OKCIUTyaTallud,  JJs
BOCCTAHOBJICHUSI  IITATHBIX
nmapamMeTpoB IO mpudopam
KUIL.

TOYHOCTP WM3MEHEHUsT TeM-
nepaTypbl TEIUIOHOCHUTEINS B
3aBUCHUMOCTH OT 3a/IaHHBIX
IapaMeTPOB HOTPEOICHUS

IIK 1.3 OcymecTBiasiTh
MEPOTPHUSITHS TIO TPEay-
MIPEXKICHUIO, JIOKATH3AITUN
U JIMKBUJAUMU  aBapui
TEMIOTEXHUYECKOTO 000-
PYIOBaHUS U CHCTEM TeTI-
JIO- ¥ TOIUIMBOCHA0KEHHS.

Tounas mocnenoBaTeNbHOCTh
MPOBEACHUS 00X0JI0B U
OCMOTPOB TEIJIOTEXHUYECKO-
ro o0OpYIOBaHHS W CHCTEM
TEIVI0 U TOIUIMBOCHAOKEHUS
C LIEJBbIO paHHEro OOHapyKe-
HUA  Je(peKTOB, COrjacHoO
YTBEP)KJICHHBIX TPa(UKOB.
YeTkoe BEBINOJHEHUE JIEH-
CTBUM IIPM OCTAaHOBKE aBa-
puiiHOTO O0OpYyAOBaHUS, CO-
IJIACHO MHCTPYKLIMHU MO 0e3-
OMNACHOM AKCIUTyaTaluu.
[IpaBunabHOE  BBINOJIHEHHUE
JNEWCTBUM MO  Tepepacrpe-
JIeTICHUIO HAarpy3KH Ipu aBa-
PUIHBIX OTKJIIOYEHUSX, CO-
[JIACHO MHCTPYKLMHU MO 3IKC-
TUTyaTalH.

[IpaBUIABHOCTH TPOBEICHUS
WHCTPYMEHTAIFHOW JHarHo-
CTMKH OBICTPO H3HAIINBAIO-
mmxcsi W paboTaromux Ha
IpeeIbHBIX napamerpax
3JIEMEHTOB  000pYyAOBaHUSA,
COTJIACHO MHCTPYKIHUSAM IO
IKCILTyaTaIIH

Tect

OK 01 Bribupars cnocoOsl
pemieHus 3amad mpodeccro-
HAJIbHOW JESTETbHOCTH TPH-
MEHHTEIBHO K Pa3IUYHBIM
KOHTEKCTaM;

AKTHBHOCTh,  WHUIMATHB-
HOCTh CTYyJICHTAa B IIpOIIECCE
OCBOEGHUS MPOTPAMMBI MOJIY-
st

O¢ddexTHBHOCTL U Ka4ecTBO
BBIITOJIHEHHOU CaMOCTOsI-
TEJBbHOM paboThI

Yyactue B KOHKypcax
po(ecCHOHANBHOTO Ma-
CTEpPCTBA, OJUMIINAAAX U
T.I1.
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OK 02. Ucnonws3oBath CoBpe-
MEHHBIE CpEeICTBa TOHMCKA,
aHAIU3 W HHTEPHpPETAIuN
uHdopmaruu U wHPOPMAIIH-
OHHBIE TEXHOJOTUHU JJISI BBI-
MOJIHEHMSI 3a7a4 Mpodeccuo-
HaJIbHOW JIEATENBHOCTH

CxopocCTh, TEXHUYHOCTH U
PE3yJIbTaTUBHOCTD MTOMCKA
uH(popManuu, HeOOXOANMOMN
1u1s1 9 (HEKTUBHOTO BBITIOJ-
HEHUS PO ECCUOHATBHBIX
3a/1a4, IpodecCHOHaTLHOTO
Y JIMYHOCTHOTO PA3BUTHSL.
CkopocTh, TEXHUYHOCTh U
PE3yJIbTaTUBHOCTh MOMCKA
nH(popmauu, He0OXO0AMMOM
s 3 PEKTUBHOTO BBITION-
HeHUs Npo¢ecCUOHATBHBIX
3as1a4, MpohecCuoHaTBLHOTO
Y JINYHOCTHOTO Pa3BUTHS
AJlIeKBaTHOCTb  HUCIIOJIb30Ba-
HUS Pa3JInYHBIX UCTOUYHUKOB,
BKJIIOUAs DJIGKTPOHHBIE

OK 03. ILtanupoBaTh U pe-
QIM30BBIBATH  COOCTBEHHOE
npopecCHOHATIbHOE W JIMY-
HOCTHOE pa3BUTHE NpPEANpH-
HUMATENIbCKYIO JCSITETbHOCTD
B npodeccruoHanbHON cdepe,
UCITIOJIB30BaTh  3HAaHUS IO
npaBoBo W (pUHAHCOBOMA
IPaMOTHOCTH B  Pa3iIHYHBIX
KU3HEHHBIX CHUTYalHsAX

AJIeKBaTHOCTh  TOCTaBJICH-
HBIX 33134 npodeccruoHaIb-
HOTO U JIMYHOCTHOTO pa3BU-
TUS COOCTBEHHBIM BO3MOX-
HOCTSIM U CITIOCOOHOCTSIM.
YMeHre NOCTaHOBKH IICJH,
BbHIOOpa W TMpPUMEHEHHUS Me-
TOJIOB M CIIOCOOOB pEIICHUS
npodeccuoHanbHbIX 3a1a4;
CBOEBPEMEHHOCTD caauu
MPAKTUYECKUX 3aJaHHi, OT-
YETOB IO MPAKTUKE;
PanmonansHocTh  pacmpene-
JICHUS BPEMCHH TPHU BHITOJ-
HEHUU MPAKTUYECKUX padboT
C COOJIIOICHUEM HOPM U TIpa-
BUJI BHYTPEHHETO pacropsii-
Ka.

OK 04.. DddexkrnBHO B3aM-
MOJICHCTBOBAaTh U paboOTaTh B
KOJIJICKTHBE U KOMaH/IC;

SICHOCTh W apryMEHTHpPOBaH-
HOCTHh W3JIOKEHUS COOCTBEH-
HOI'0 MHEHUS,;

OK 05

OcCyliecTBIISITh  YCTHYIO H
IMUCbMCHHYIO KOMMYHHKa-
IIMI0 Ha TOCYJAapCTBEHHOM
a3bike Poccuiickoit denepa-
IIUU C YYETOM OCOOEHHOCTEH
COILMAILHOTO U KYJIBTYPHOTO
KOHTEKCTa

AKTHBHOCT®D, WHUINATHB-
HOCTh CTYJIEHTa B IpolLiecce
OCBOCHHS TPOTPAMMBI MOJIY-
st

O} hEeKTUBHOCT M KAa4E€CTBO
BBITIOJTHEHHON CaMoCTOs-
TeIbHOU padoTHI

Yyactue B KOHKypcax Ipo-
(hecCUOHaTBLHOTO MacTep-
CTBA, OJIMMIIHAAX U T.1I.

OK 07. ConeiicTBOBaTH

OO60CHOBaHHOCTh NPUHATHS
pelieHusi B CTaHIAPTHBIX U
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COXPaHEHHMIO  OKpY’KarowleH
cpenbl, pecypcocOepexeHH IO,
NPUMEHSTH 3HAHUS 00 M3Me-
HEHUW KJIMMaTa, MPUHINIBI
OepeXIIMBOIO MPOU3BOJICTBA,
3(PeKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIUSIX;

HECTaHMAPTHBIX TPOEccCHo-
HAJIBHBIX 3a/1a4ax

OK 09 Ilons3oBarbest Tpo-
dbeccroHaIbHOW JIOKYMEHTa-
LUel Ha rOCyJapCTBEHHOM H
MHOCTPaHHOM $SI3bIKaX

PesynpraTtuBHOCTH MOMC-
Ka nH(pOpMAIU C TOMO-
bl0  MH(OPMALIMOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTUA B Tpodec-
CUOHAJIBHON JIESITENBHO-
CTH

Y ci1oBus BEINOJIHEHUS 3aJaHUN

3aganue 1.

TpebGoBanus oxpanbl TpyAa: MHCTpYKTax 10 TEXHUKE 0€30MMaCHOCTH

(uncmpykmasic no mexmuke 6€30nacHOCMU, Cneyooedx cod, HaIudue UHCMpYKmopa u op.)

O6opynoBaHue:

JIutepaTypa s SK3aMEHYIOUIUXCS (CHpA8oUHaAsl, Memoouieckas u op.)

JlonoTHUTEIbHAS JIUTEPATYPa ISl SK3aMEHATOpA (YueOHAs, HOPMAMUBHAS U
op.)

IIpoBesieHME OLIEHKH

O3HaKOMBTECH C BONPOCAMH JJIsI IPOBEACHUS TECTUPOBAHUS, OLIEHHMBAEMBIMU
KOMITETCHIIUSMH ¥ TOKA3aTeNIIMU OLIEHKH, 3a4€THON BEJOMOCTBIO MO Yy4eOHOM
MPaKTUKE, a TaKKe HH(popMaIuen olleHOYHOM BEOMOCTH.

HaumenoBanue IIK un OcHOBHBIE IOKA3aTeIH Onenka

OK OLIEHKH pe3yJIbTaTa OCBOMJI He

O0CBONJI

[IK 1.1 OcymectBnars myck | [IpaBunbsHOE BBIITOJIHCHHE
U OCTAHOB TEIUIOTEXHUYECKO- | IeHCTBUH  (omepanuii) 1o
ro o0OpyZOBaHHS M CHCTEM | OJATOTOBKE K IyCKY M OCTa-
TEIJIO- M TOIUIMBOCHAOXe- | HOBKE  TEIJIOTeXHUYECKOIro
HUSL. 000pYy/IOBaHUS U CUCTEM TETI-
JO U TOIUIMBOCHAOXKEHUS, B
COOTBETCTBUH C WHCTPYKIIH-
SMU ITyCKa U OCTaHOBKH.
TouHOe BBINOTHEHUE TPeOO-
BaHUM HHCTPYKLMU IO 3KC-
IUTyaTallMy Iocjie IycKa H
OCTaHOBKH 000pYIOBaHHUS.
[loyiHOE BBINOJIHEHHE TPEOO-
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BAHWM PEKHMMHOU KapThl IO
HECEHUIO Harpy3ku Ha pabo-
TaloIeM 000pyI0BaHUH.
IIpoBepka MPaBWILHOCTH
cOOpKH CXeM 3JIEKTPOIPHUBO-
JIOB, OJIOKUPOBOK M 3aIllUT
TEIUIOTEXHUYECKOTO  000py-
JIOBaHUS U CHCTEM TEIUIO H
TOIUTMBOCHAOXKEHHS, COTJIac-
HO MHCTPYKIUSM MO 3KCILTY-
aTalluu.

IIK 1.2 VYnpaBisate pexuma-
MU pabOThl TETUIOTEXHUYE-
CKOro OOOpYyIOBaHUS W CH-
CTEM TEIUIO- U TOITUTMBOCHAO-
HKEHUS

[IpaBuibHasg mociea0BaTeNb-
HOCTbH BBITIOJIHEHUS OCUCTBUI
M0 OCTAHOBKE, BKIIFOUEHUIO B
paboTy U U3MEHEHMIO HATrpy3-
Ky TEIUIOTEXHHUYECKOro 000-
PYJIOBaHUS U CHCTEM TEILJIO U
TOIUTMBOCHAOKEHUSA, B COOT-
BETCTBUU C 33JaHHBIMU YCIIO-
BUSIMU.

TouHOCTH BBIOOpA OMTUMATTh-
HOTO peXUMa paboThl 000pYy-
JIOBaHMSI B COOTBETCTBUU C
3aJlaHHOM HArpy3KOu.
[TpaBuibHAs TOCIIEAOBATEIb-
HOCTb IIPOBEJECHUSI MEPOIPH-
ATHS, COTJIACHO HWHCTPYKIIUH
o  DJKCIUTyaTauu,  JJid
BOCCTAHOBJICHHSI ~ IITATHBIX
mapamMeTpoB 1o mpudopam
KUII.

TOYHOCTP M3MEHEHHS] TEM-
nepaTypbl TEIUIOHOCHTENS B
3aBHCHMOCTH OT 3aJaHHBIX
1apaMeTPOB HOTPEOICHHS

ITIK 1.3 OcymiecTBasaTh Me-
ponpuUsiTHs O Tpeayrpe-
JKICHHUIO, JOKAIH3alluM U
JMKBUJIALIMM aBapul TeEm-
JIOTEXHUYECKOTO 000py/10-
BaHUSA M CUCTEM TEIUIO- U
TOIUTMBOCHA0KEHMS.

TouHnast mocnenoBaTeNbHOCTD
MIPOBEACHUS 00X0J0B U
OCMOTpPOB TEIJIOTEXHUYECKO-
ro oOOpyJOBaHUS W CHUCTEM
TEIUIO U TOIJIUBOCHAOKEHHUS
C LIEJIBIO paHHETo OOHapyXxe-
HUA  1e(dEeKTOB, COTJIACHO
YTBEP>KJICHHBIX TPa(pHUKOB.
YeTkoe BEINOJIHEHHUE JeH-
CTBUM IIpU OCTAHOBKE aBa-
pUHHOTO 000pYyIOBaHMS, CO-
[JIACHO HMHCTPYKUUH Mo 6e3-
ONACHOM AKCIUTyaTalllH.
[TpaBuiibHOE BBITOJIHEHUE
JICUCTBUN MO Tepepacipene-
JICHUIO HArpy3Kd TpH aBa-
PUMHBIX OTKJIIOYCHHSIX, CO-
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[JIACHO WMHCTPYKIUU TIO JKC-
TUTyaTalH.

[TpaBMIIBHOCTh ~ MPOBEACHUS
MHCTPYMEHTAJIBHON JUarHo-
CTHKH OBICTPO W3HAIIKBAIO-
muxcsi W paboTaromux Ha
peeTbHBIX napamerpax
AJIEMEHTOB  00OpYIOBaHUA,
COTJIACHO MHCTPYKIIHSIM  TIO
SKCIUTyaTaluu

OK 01 BriGupaTth croco0Obl
pemieHust 3amad mpodeccuo-
HAJILHOW JIeATeNIbHOCTH TPHU-
MEHHTEIBHO K Pa3InIHBIM
KOHTEKCTaM;

AKTHBHOCTh,  HMHHIIUATUB-
HOCTh CTYACHTa B TpoIiecce
OCBOCHHUS MPOTPAMMBI MOJIY-
st

O} PeKTUBHOCTh U KAuECTBO
BBITTOJIHEHHON CaMOCTOSTEIb-
HOW paboTHI

Yyactue B KOHKypcax
1po(heCCUOHATIBHOTO Ma-
CTEpCTBA, OJIMMIMAAAX U
T.II.

OK 02. Vcnonb3oBaTh cOBpe-
MEHHBIE CpEJCTBa TIOUCKA,
aHAJIN3 U WHTEPIIPETAIINH WH-
dbopmarn 1 UHGOPMAIMOH-
HBIC TEXHOJOTHH JIJISl BBITIOJ-
HEeHUs 3amad  mpodeccuo-
HaJIbHOW JIEATENBbHOCTH

CKOpOCTh, TEXHUIHOCTD U
Pe3yJIbTATUBHOCTD MOMCKA
uHdopmaIuu, HeoOX0IUMON
11 3 PEKTUBHOTO BBIITOI-
HEHUS TPOPECCHOHATBHBIX
3a/1a4, mpodecCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS.
AJICKBaTHOCTH  MCIIOJIB30Ba-
HUS Pa3IUYHBIX UCTOYHHKOB,
BKITIOYAs DJICKTPOHHBIE

OK 03. IlnanupoBatb u pe-
alU30BbIBaTh  COOCTBEHHOE
npodeccCHoHaNbHOE U JTHY-
HOCTHOE pa3BHUTHE TPEIIPH-
HUMATENIbCKYIO JIeTEIbHOCTh
B mpodeccuoHanbHOM cdepe,
UCMONb30BaTh  3HAHUA 110
paBOBOW M (PMHAHCOBOH rpa-
MOTHOCTH B Pa3IMYHBIX JKU3-
HECHHBIX CUTYyaIUsAX

AJIEKBaTHOCTH IOCTaBJICH-
HBIX 3a/a4 Tpo¢eCcCUOHATb-
HOTO W JIMYHOCTHOTO pa3BU-
THSL COOCTBEHHBIM BO3MOX-
HOCTSIM U CTIOCOOHOCTSIM.
YMeHue MOCTaHOBKHU IIeNH,
BbIOOpa ¥ TIPUMEHEHHsS Me-
TOJIOB U CIIOCOOOB PEUICHHUS
po(heCcCHOHANBHBIX 3a7a9;
CBOEBpEMEHHOCTh clavu
MPAKTUYECKUX 3aJaHul, OT-
YETOB I10 MPAKTHKE,
PammmonansHOCTE  pacmpene-
JICHUST BPEMEHH TIPU BBITIOJ-
HEHUU NPAKTHUECKUX paldoT C
cOOJIIOJICHHEM HOpPM M TIpa-
BUJI BHYTPEHHETO PaCIOpsiI-
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Ka.

OK 04.. DddextuBHO B3au-
MOJICIiCTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaH/IC;

SICHOCTh U apryMEHTHPOBaH-
HOCTb U3JI0KEHUSA COOCTBEH-
HOI'O MHEHUS,

OK 05 OcymiecTBisiTe ycT-
HYI0 ¥ MHCBMEHHYI0 KOMMY-
HUKAIMI0 Ha TOCYJIapCTBCH-
HOM s3bIke Poccuiickoit ®de-
Jepay C yd4eToM OCOOeH-
HOCTEM COIMAJILHOT'O u
KYJIBTYPHOTO KOHTEKCTA

Hcnons3oBaHHEe MEXaHHU3MOB
co3laHust U 00pabOTKH TeK-
CTa, a TaK)Ke BEJCHHUE MIEIO-
BbIX Oece] ,ydacTHe B COBe-
IaHUAX, JesoBas TenedoH-
Hasi KOMMYHUKaIUS

OK 07. CopericTBOBaThH
COXPAHECHHUIO  OKPYKAIOIICH
Cpelbl, pecypcocOepekeHuIo,
NPUMEHATh 3HAHUA 00 H3Me-
HEHUHW KJIMMAaTa, TPUHITATIBI
OepeKIIMBOTO MPOU3BOJICTBA,
3¢ PeKTUBHO ACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHSIX;

OOGOCHOBaHHOCTh ~ NPHUHATHUSA
pelICHUs] B CTaHIAPTHBIX M
HECTaHIAPTHBIX Mpodeccuo-
HAJIbHBIX 3a/1a4ax

OK 09 TIlonb3oBatbcsi Tpo-
deccruoHanbHON JOKyMEHTa-
M€ HAa rOCyAapCTBEHHOM H
HWHOCTPAaHHOM S3BbIKC

PesynbTaTHBHOCTh  TIOHCKA
UHPOpPMALIUM C  TIOMOIIBIO
UH(pOPMAIMOHHO-KOMMYHH-
KallMOHHBIX TEXHOJIOTUH B
poeCCHOHAIBHON JIeATEIb-
HOCTH
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[Ipunoxenue

Koauduxarop (mpuMepHbIil NepedyeHb) OLEHOYHBIX CPEACTB ISl OLeHKH 3HAHUM, YMEHUI U YPOBHS C()OPMUPOBAHHO-

CTH KOMl'leTeH]_[I/lﬁ

KyCCHsI, TUCITYT, Jie-
0aThl

necc 00CyXJIeHHUs CIIOPHOT'O BOMpPOCa, MPOOIEMbl U OLIEHUTh UX yMe-
HUE apTyMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUS

Ne n/n Tun oyenounozo Kpamkas xapaxmepucmuka oyenounoco cpedcmea IIpeocmasnenue oyenou-
Koo oye- cpeocmaa HO20 cpedcmaa 6 (hoHoe
HOYHO20
cpeocmsa

l. HenoBass w/mnu po- | CoBMecCTHAs NesATENIbHOCTh TPYIIBI 00yJarommxcs U npenojasatens | Tema (mpobiiema), KOHIIETI-

JIeBast urpa [0/ YIIPaBJICHUEM MPEIOIaBaTEeNs C LIEJbI0 PEUICHHs yUeOHBIX U MPO- | LKs, POJIU U 0KUJIAEMBIN pe-
(heccuOHaTbHO-OPUEHTUPOBAHHBIX 3a/1a4y MyTEM HTPOBOIO MOJEIUPO- | 3yJbTaT
BaHMsI peallbHON MpoOaeMHO# cuTyaruu. [103BosSeT OlleHUBATh yMe-
HUE aHAJTM3UPOBATh U PelIaTh TUIIUYHBIE TPO(hECCHOHATBbHBIC 3aJaUH
2. Keiic-3anauya VY4eOHbII MaTepHall NoJaeTcs CTyCHTaM B BHJIE TPoOJeM (KeicoB), B | 3aaHus JUis pelIeHus Kec -
KOTOPBIX 00y4aromMMCs IPEUIAracTCsl OCMBICIIUTE PEabHYI0 Ipodec- | 3anaun
CHOHAQJIBHYIO CHUTYalMIO JJIsi pelleHHs] AaHHOW mpoOieMbl. 3HaHMA
MpUOOpETAIOTCS B PE3yJIbTaTe aKTUBHON M TBOPYECKOW pabOThI: caMo-
CTOSITEJILHOTO OCYUIECTBJICHUS LieJernoyiaranusi, coopa HeoOX0aAUMOM
nH(popMalnH, €€ aHaJIn3a C Pa3HbIX TOUYEK 3PEHMSI, BBIIBUKEHUSI TUIIO-
TE€3bl, BBIBOJIOB, 3aKIIOYEHHS, CAaMOKOHTPOJI IpOLEcCca IOJIy4YEHHUS
3HaHUH U €T0 PE3yJIbTATOB.
3. Komnoksuym CpencTBO KOHTpPOJIS YCBOGHHUSI y4eOHOro MaTepuasia TeMbl, paszzena | Bompocsl mo Temam / pasze-
WIN Pa3/eNoB JAUCHUILIUHBI, OPTaHU30BaHHOE KaK y4yeOHOe 3aHsATHE B | JaM JUCUUIUIMHBI WX TPO-
BHUJI€ COOECEIOBAHMUS MPENOaBaTeNsl ¢ 00yUYarOIIUMUCS. (heccoHaTBFHOTO MOYJIS
4. KonTponbhast pabo- | CpencTBo mpoBepKH YMEHUIN NMPUMEHSTH MOJyYeHHbIE 3HaHUA 175 pe- | KoMIIekT KOHTPOJIbHBIX 3a-
Ta LIEHUS 3a/1a4 ONPEEICHHOr0 TUIA M0 TEME WUJIU Pa3AeIly JAHUH IO BapHaHTaM
5. Kpyrasiii cton, auc- | OuieHO4HbIE CPeCTBA, MO3BOISIONINE BKIIOYUTH 00yJaromuxcs B po- | [lepedeHb  TUCKYCCHOHHBIX

TCM IJId MPOBCACHUA KPYTIJIO-

ro Croja, AUCKYyCCHUH, HOHUC-
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myTa, 1e0aToB

[opTdonmo

IeneBass moadopka paboOT CTyAEHTa, PACKPBIBAIOLIAs €r0 WHIWBUIY-
albHBIe 00pa30BaTeNIbHBIE JOCTIDKEHHS B OJHOM WM HECKOJIBKUX
y4eOHBIX AUCIUIUINH, B TPOPECCHOHATLHOM MOIYIIE.

CrpyxkTypa noprdoauo

[Ipoexr

KoHeuHbI1 pOAYKT, MOIy4aeMblil B pe3ysbTaTe IUNIAHUPOBAHUS U BBI-
MOJTHEHUS KOMIUIEKCa y4eOHbBIX U UCCIIe0BATeNbCKUX 3anaHuil. [1o3-
BOJISIET OLEHUTHh YMEHMS OOYYaIOLIMXCS CaMOCTOATENBHO KOHCTPYH-
pOBaTh CBOM 3HAaHUSA B IPOLIECCE PEIIECHUS MPAKTUYECKUX 3a1ad U
npobieM, OpPUEHTHPOBATHCA B HMH(OPMAIMOHHOM IPOCTPAHCTBE H
ypOBEeHb C(HOPMHPOBAHHOCTH AaHAJIMTUYECKHUX, HCCIIEAOBATEIBCKUX
HAaBBIKOB, HABBIKOB IIPAKTUYECKOTO X TBOPYECKOr0 MbIIUICHUA. MokeT
BBITIOJIHATHCS] B MHIUBUIYAJIEHOM MOPSAKE WU TPYIION 00yJarommx-
csl.

Tema rpynnoBbIX W/ WU UH-
JUBUIyaJIbHBIX IIPOEKTOB

Pabouas TeTpanp

JnnakTHYecKuii KOMIUIEKC, MPeIHa3HauYE€HHbIN JIJI1 CAMOCTOSITEIbHOM
paboThI 00yJArOIIEroCs U TTO3BOJISIONININ OIIEHUBATh YPOBEHB YCBOE-
HHS UM y9eOHOT0 MaTepuala

O6paser paboueit TeTpaau

PasnoypoBHEBbIE
y4eOHbIe 3a/1auH U 3a-
JaHus

Paznuyuarot 3a1aun u 3agaHus:

a) peNpOAYKTUBHOTO YPOBHS, MMO3BOJISIONINE OLCHUBATh U JUATHOCTH-
poBaTth 3HaHHE (paKTHUECKOro MaTepuana (0a30BbIe OHITHS, AJTOPUT-
MBI, (haKThl) U YMEHHE MTPABIIIBHO HCIIOIb30BATh ClIeUaTbHbIC TEPMU-
HBI U TIOHSTHSI, y3HABaHUE OOBEKTOB M3yUEHUS B paMKaX ONpeaeéH-
HOTO pa3fiesia JUCIUILTUHBL,

0) PEKOHCTPYKTHBHOTO YPOBHSI, TIO3BOJISIONINE OIEHUBATH U TUATHO-
CTUPOBaTh YMEHHS CHHTE3UPOBATh, aHATM3UPOBaTh, 0000maTh (HhaKTH-
YECKUH M TEOPEeTUIECKUI MaTepual ¢ (OpMyJIUPOBAHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MPUUNMHHO-CJICICTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHS, TIO3BOJISIOIINE OIEHUBAThH M TUATHOCTHPOBATH
YMEHHUsI, UHTETPUPOBATh 3HAHUS PA3NIUYHBIX 00JIacTel, apryMeHTHPO-
BaTh COOCTBEHHYIO TOUKY 3PCHHS

KoMmiuiekT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui

10.

PacueTtHo-rpaduue-

CpencTBo MpoBepKH YMEHUN MPUMEHSTh MOJyUYEHHBIE 3HAHUS IO 3a-

KoMiuiekt 3amaHuii Ui BEI-
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ckas paborta

paHee Ompe/esIeHHON METOAMKE JUIsl PeIIeHUs 3a7a4 WA 3aJaHuil 1o
MOJIYJIIO WU TUCIUIUIMHE B IIEJIOM.

MOJTHEHUsI  pacueTHO-Tpadu-
YeCKOM paboThI

11.

Pedepar

[IpoaykT camocTosTENHHOM PabOTHI CTyACHTA, MPEACTABISIONIUNA CO-
00l KpaTKOe U3JI0KEHUE B MUCHbMEHHOM BHUJIE MOJYYEHHBIX pe3yJibTa-
TOB TEOPETUYECKOTO aHaJIM3a ONPEEICHHOMN TeMBbI, IJIe aBTOP PaCKphI-
BaeT CyTh UCCIEAYeMOM MpOoOJieMbl, IPUBOJUT PA3IUYHbIE TOUKHU 3pe-
HUS, a TaK)Ke COOCTBEHHBIE B3IJIsAbl HAa HEe.

Tewmsbl pedepaTon

12.

Jlokmnaz, cooOlienme

[IpoxykT camocTosITETHHON pabOThI CTYJEHTa, MPEACTABISIONIMNA CO-
00l myOnMYHOE BBHICTYIUIEHHE MO IPEJICTABICHUIO MOJIYYEHHBIX pe-
3yJIbTAaTOB PELICHHUS] ONIPEACICHHON TEMBI.

TeMBI JOKIag0B, COOOIIEHUI

13.

Co0OecenoBanue

CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK CIelalibHas Oecena mpe-
rnojaBaTeis ¢ O0y4aroIIMMCS Ha TEMBI, CBSI3aHHbBIE C U3y4aeMOM JInc-
UIUIMHOM, U pacCYUTaHHOE Ha BBIACHEHUE 00bEMa 3HaHUM 00yJaro-
IIETOCs 10 ONpeAeNEHHOMY pa3zieny, TeMe, mpodJieMe U T. II.

Bompocs o remam / pasne-
J1aM JUCIUTUTUHBI

14.

TBOp‘IeCKOC 3aJaHucC

YacTHYHO periiaMeHTHPOBAHHOE 3a/1aHHe, UMEIOIIee HeCTaHIapTHOE
pElIeHNE U TIO3BOJISIONIEE TUAarHOCTUPOBATh YMEHUS, UHTETPHUPOBATH
3HAHHS Pa3IMYHBIX 00J1acTel, apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHusi. MOXKeT BBITIONHATHCS B MHAUBHIYJIbHOM TTOPSIIKE UITU TPYII-
IO 00YYarOIIUXCS

TeMbl rpyNIOBBIX W/WITH HH-
JUBUTyJTbHBIX TBOPUYECKHUX
3aJaHuN

15.

Tect

CpencTBo KOHTPOJIS, HAIIPABICHHOE HA TIPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIMPYEMOT0 TEOPETHYECKOTO U MPAKTHYECKOTO MaTepHraa 1mo
TUIAKTHYSCKUM SMHHIIAM JTUCIUILTMHBI MU MPO(ECCHOHATBHOTO
Moy CucreMa CTaHIapTU3UPOBAHHBIX 3aJaHHIA, TO3BOJIAIOIIAS aB-
TOMATH3UPOBATH MPOICAYPY U3MEPCHHS YPOBHS 3HAHUN U YMEHUH
00yYarOIIUXCS

doHg TECTOBBIX 3alaHUI

16.

Dcce

CpencTBo, O3BOJISIONIEE OIICHUTh YMEHHE 00yJaronerocss MICbMEHHO
U3J1araTh CyTh ITOCTABJICHHON MPOOJIEMBI, CAMOCTOSATEIILHO TPOBOIUTH
aHaJIM3 ATON MPOOJIEMBI.

Tematuka acce

17.

IIpakTueckue pa-
060THl  (TpakTHye-
CKO€ 3aJIaHUE)

3T0 3a/1aHusl, ¢ MOMOIIBIO KOTOPBIX Y ydaluxcst GOpMHUPYIOTCS U pa3-
BUBAIOTCS IPaBUJIbHbBIE PAKTUYECKUE IEUCTBUS.

Bunpl: HaOmoneHue, u3Me-
pCHHE, OIBIT, KOHCTPYHPOBA-
HUE U Op. 3aJaHUS I IIPaK-
TUYECKUX paboT
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18. JIaboparopHble pa- | DTO TPOBEACHHUE yUYANIMMHUCS IO 3aJIaHUI0 TPEIoIaBaTelsi ONBITOB C | 3amaHus s JTa00paTOPHBIX
00THI MCIIOJIb30BAHNUEM NPUOOPOB, NIPUMEHEHNEM MHCTPYMEHTOB M IAPYTHX | pa6oT
TEXHUYECKUX MTPUCIIOCOOICHUH.
19. Tpenaxép TexHu4yeckoe cpeicTBO, KOTOPOE MOXKET ObITh UCIIOJIB30BAHO JJIS KomrmuiexT 3aganuii as pa-
KOHTPOJISI MPHOOPETEHHBIX CTYAEHTOM IPO(EeCCHOHATBHBIX HABBIKOB M | OOTHI HA TPEHAKEPE
YMEHHH 110 YIIPABJICHUIO KOHKPETHBIM MaTepUaIbHbIM 00BEKTOM
20. Otuetsl Mo npakTu- | CpeACTBO KOHTPOJIS, MO3BOJISIONIA OOyYaromeMycsl IPOIEMOHCTpU- | Bunel paboT w 3amaHus Ha
KaM poBaTh 00OOIIEHHbIE 3HAHKS, YMEHHS W IPAKTUYECKH OMBIT, IPHOO- | yyeGHYI0O M IPOM3BOICTBEH-
pETeHHBIE 3a BpEMSl TNPOXOXKACHUS YYeOHOH W TPOU3BOJICTBEHHOMN HYIO TIPAKTHKY
npakTHK. OTYETHI MO MPAKTUKAM MMO3BOJISIIOT KOHTPOIUPOBATH B LIEJIOM
ycBoenue OK u 1K o6o3nauennsix B IITICC3.
21. KonTenT-ananu3 10- | AHanu3 U OLIEHKA B COOTBETCTBUU C KPUTEPUSIMU TOKYMEHTOB (KYp- [lepeuenb JOKYMEHTOB
KyMEHTaIIH HAJIOB TEOPETHYECKOTO U TIPOU3BOJICTBEHHOTO O0YUEHHSI, XapaKTepH- | MOJUICKAIIUX aHAIIU3Y, KPH-
CTHK, TBOPYECKHUX PabOT, THEBHUKOB M OTYETOB 1O mpakTuke, BKP u | Tepun onenku
Ip.), CBUJETEIBCTBYIONIUX 00 YPOBHE KOMIIETEHTHOCTH 00yYaroiero-
csl.
22. HaGmonenue HNuctpymenT coopa nHbOpMaIIK 17151 yCTAaHOBJICHUS (PaKTOB [enb, 00BEKTHI HAOTIOACHUS,
obpaser ucTa i GUKCUPO-
BaHUS pPe3yJbTaTOB HAOIO-
JeHUs
23. 3aganne Ha BKP (mm- [[IepeueHb OCHOBHBIX BOIIPOCOB, KOTOPBIE OJDKHBI OBITH packpbiThl B | BKP  mo  cmemumansHOCTH
IUIOMHBIM TPOEKT, Au- [paboTe, a TaKkKe yKa3aHHs Ha OCHOBHbIE HHpOpMaIoHHbie nctounuku. | CI1O
IIoMHas paboTa)
24. 3auer CpencTBO KOHTPOJIS, MO3BOJISIOIIEE OLEHUTh 3HAHUS 00yJarOLINXCs @DOoHJ TECTOBBIX 3aJaHHIMA
25. 9K3aMeH CpencTBO KOHTPOJIS, PAacCYMTAHHOE HA BBIICHEHHE O0beMa 3HaHUM | DK3aMEHAI[MOHHBIE BOIIPOCHI
oOydaromierocs
26. Ok3amen no [IM CpencTBO KOHTPOJIS, MPEAHA3HAYSHHOTO Uil KOHTPOJIS M OleHKH pe- | [lepeuens Bompocos

BYJIBTaTOB OCBOEHUS NpodeccuonampHoro moaysst [IM.01
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