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1. IlepeyeHb KOMINIETEHUMH € YKa3aHUEM ITanoB ux (opMUpPOBaHUS B Npoilecce
ocsoenus OIIOIT

B pesynbrare ocBOoeHHMS AMCHUILUIMHBI «I'a3ocHaOkeHHe» OOydJaromuecs, B
cootBeTcTBUM ¢ PI'OC BO mno nanpanenuto noaroroBku 08.03.01 CrpoutensCcTso,
YTBEPXKIESHHOT0 TIprKa3oM MunHuctepcTBa oopazoBanus u Hayku PO ot 31 mas 2017 r.
Ne 481, popmMupyroT crieayromniiue KOMIETEHITNY, YKa3aHHbIe B Ta0ymiie 1.

Tadoauma 1 -

AUCHUIIJINHbBbI «I"'a3ocHa0KkeHHNE)

@®opMHUpOBaHUE KOMIETEHUMH B Mpouecce HU3YYCHUH

Komnerenius CtpyKkTypHBIE Oransl Bunel 3ansTHI OueHouHbIe
Kon HaumenoBanwue DIIEMEHTBI dbopMupOBaHHUS TUTS CpencTBa ISt
KOMITETEHIIMHM | KOMIIETEHIIMH B | (POPMHUPOBAHUS OLIEHKH YPOBHS
(B pe3ynbrate rpoiiecce KOMITETEHITMH | COPMUPOBAHHOCTH
OCBOEHUS OCBOEHUS KOMIETEHIINU
JIACITATITUHBI OIIOIT
o0 yyarommuii (xypc)
JTOJI’KECH 3HATh,
YMETb,
BJIAJICTh)
1 2 3 4 5 6
I1IK-14 Crocoben IIK-14.1 Yuer 3,4 JIEKIIWH, JIOKJIaz,

MOATOTABIUBAT | TpeOOBaHUH nabopaTopHble | JJabopaTtopHas
b TIPOEKTHYIO HOPMAaTUBHO- 3aHSITHS, pabora,
JOKYMEHTAIMIO | TEXHUYECKOU MPaKTUYECKHE | IpaKTHYecKast
M0 OT/ACTHHBIM | JIOKYMEHTAIIH 3aHSITHS pabota, KypcoBoit
y371aM U U IpH MPOEKT,
DIIEMEHTaM MIPOEKTHPOBAH CaMOCTOSITeNIbHAS
CUCTEM WU ceTei pabora
razopacmpesiene | razopacmpesaei
HUS U SHUS U
ra3onorpedieH | razomnotpedie
Usi 00bEKTOB HUSL.
KaluTaIbHOTO
crpoutensctBa | [1K-14.2

IIpoextuposa

HUE CHCTEM C

Y4EeTOM

BO3MO>KHBIX

PUCKOB

BO3HUKHOBEHHU

o

YpE3BbIYANHBI

X CUTYyalHuill B

nporecce

AKCILTyaTaIluu

00BEKTOB

ra3oBOro

XO035HCTBA.




[1K-15 CnocobeHn [1IK-15.1 3,4 JICKIIMH, JIOKIaf,
noxarorasnuBaTr | Ilogroroska nabopaTtopHble | TabopaTopHas
b TIPOCKTHYIO MpOeKTa 3aHATHS, paborta,
JOKYMEHTAIUIO | BHYTpEHHEH NPaKTUYECKHE | MPaKTHUECKas
TUIst CHCTEMBI 3aHSATHUS pabota, KypcoBoit
BHYTPCHHUX ra3uQukanmy, IPOECKT,
ra30MpOBOJIOB M | BKIIFOYAOIIICH CaMOCTOSITeNTbHAS
ra3oucrnoib3ylo | THI U pabota
IeT0 XapaKTePUCTH
obopymoBaHus | Ku
00BEKTOB ra3onoTpe0Js
KallUTaJIbHOTO | FOIIETO
CTpOMTENBCTBA | 000pYIOBAHUS

U CXeMy
pa3BOIKA
ra3o0MpoBOJIOB.
[IK-15.2 Yuer
TpeOoBaHUHN K
MOMEIICHUSM
razuduiupye
MOr0 00BEKTa,
0COOEHHOCTEM
OCHAILICHUS
obopynoBaHue
M, BKJIFOUast
cucTeMy
aBTOMAaTHYECK
Oro KOHTPOJIS
3ara3o0BaHHOCT
u.

[1K-16 INoxroroska [1K-16.1 3,4 JICKIIMH, JOKIaf,
IIPOEKTHOMN ITonroroska nabopaTtopHble | TabopaTopHas
JOKYMEHTAIIUN | IPOEKTOB 3aHATHS, paborta,

10 HAPYXXHBIM | Ta3u(PUKAIIUU NPaKTUYECKHE | MPaKTHUECKast
ra30BbIM CETSIM | OOBEKTOB Ha 3aHATHUS pabota, KypcoBoit
00BEKTOB OCHOBE IPOECKT,
KalUTaIbHOTO | ACHWCTBYIOIIUX CaMOCTOSITeNTbHAS
CTPOUTENbCTBA | TPeOOBAHUH U pabota

TEXHUYECKOTO

3aJJaHus,

BKITIOYAFOIIETO

B cebs

uH(pOpMaIIHIO

0 cucTeMe

MOJIBEICHUS

ra3ocHa0XeHH

g K 00BEKTY
CTPOUTEIHCTBA




[Ipumeuanue:

Komnerenuust I1K-14 - Ttakke dopMupyercs B XOA€ IPOXOXKIACHUS
TexHonornyeckon npakTuku, [IpoekTHOM TpakTUKH, VICIOTHUATENBCKONU TPAKTUKH, TIPU
MOATOTOBKE K MPOIIEAYPE 3aLIUThI U 3aIIUTE BHIMTYCKHON KBATM(DUKAITMOHHONU PAOOTHI.

Komnerenuust I1K-15 - takxke Qopmupyercs B X0A€ OCBOSHHUS JAUCIUTLIAHBI
TerioreHepupyonme yCTaHOBKH; a TAaKXK€ B XOJ€ MPOXOXKACHUS TeXHOIOTrHn4ecKon
pakTuky, [IpoexkTHOM mnpakTuku, MCnONIHUTENBCKOW NPAKTUKH, IIPU IOATOTOBKE K
MIPOIIeIypE 3aIIUTHI U 3aITUTE BHIMTYCKHOW KBAaTU(UKAITMOHHON PabOTHI.

Kommerenmmst TIK-16 - Ttakke ¢Qopmupyercs B Xole TPOXOXKICHUS
TexHOonorn4ecKou npakTuku, [IpoekTHOM npakThky, MICrIOTHUTENBCKON TPAKTUKY, TTPU
MOATOTOBKE K MPOIIEAYPE 3AITUTHI U 3aIIUTE BBITYCKHON KBATU(DUKAITMOHHONU PAaOOTHI.

2. OnucaHue noka3aresel 1 KPpUTEPUEB OLIEHNBAHUS KOMIIETEHIIM I
HA Pa3JIMYHBbIX 3Tanax UX GopMUPOBAHUS, ONTUCAHUE KA OLlEHUBAHUS

Tabumua 2 - [lepeyeHb OLIEHOYHBIX MATEPHAJIOB

No HanmenoBanue Kparkas xapakrepuctuka [IpencraBneHue O1EHOYHOTO
n/n OILICHOYHOI'O CPEJCTBA OLICHOYHOT'O CPEJCTBA cpeactea B OM
1. | Joxuman IIPOJIYKT CAMOCTOSITEIIbHOU Tembl 10KI1a10B

paboTHI CTYyICHTA,
NpEeCTaBISIOMUN COO0H
myOJIMYHOE BBICTYIIJICHHUE 110
MPEJICTABICHUIO MOTYYEHHBIX
pe3yabTaTOB PEIICHUS
OTIpeIeTICHHON Y4eOHO-
NPaKTUYECKOH, yueOHO-
HICCIIEN0BATEILCKON WU
Hay4YHOU TEMBI.

2. | CobecenoBaHue.

CpencTBo KOHTpOIIS,
OpraHU30BaHHOE KaK
crenuaibpHas decena
Mearoru4eckoro paboTHUKA C
00yJaromuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOu
JUCLUIIIIMHON U pacCYUTaHHON
Ha BBIICHEHHE 00beMa 3HAHU,
oOyuJaromerocs 1o
oTpeieIeHHOMY pa3zieny,
Teme, mpobieme.

IIepedyens BonpocoB 11t
YCTHOTO OIIpoca

3. | JlabopaTopHOe 3aHATHE

CPENICTBO, HAIIPaBJIEHHOE Ha
M3y4YeHUE MPAKTUYECKOr0 X0/1a
TEX WM UHBIX MPOIECCOB,
HCCJICOOBAHUC SIBJICHUS B
paMKax 3aJaHHOW TEMBI C
HpI/IMeHeHI/IeM MCTOOOB,
OCBOEHHBIX Ha JICKIUIX,
COITOCTAaBJICHUCEC HOJ'IyLIeHHBIX
pe3yIbTaTOB C
TEOPETUYECKUMU
KOHIIEIIASIMH,

JlaGopaTopHble 3aHITHS
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OCYIIIECTBIICHUE
WHTEPIIPETAIMH TTOJTYIEHHBIX
pe3yNbTaToB, OLIEHUBAHUE
MPUMEHUMOCTH TTOJTYI€HHBIX
pe3yNbTaToOB Ha MPAKTHKE

4. | Ilpaktuueckoe 3austue | CpeacTBo, HapaBIEHHOE HA [IpakTudeckue 3aHATHS
TPEHUPOBOYHBIN XapakTep B
obJacTu pemieHus 3aaaq,
npuoOpeTeHne yMEHUH 1
HAaBBIKOB, IIPOBEPKY 3HAHUU,
MOJIYYEHHBIX Ha JIEKIUSIX U
CaMOCTOSITENILHO.
5. | KypcoBoii mpoekt CpEICTBO MPOBEPKU YMEHHIT KOMIUIEKT 3aJJaHUi MPOEKTa 1O
MPUMEHSTH MTOJIy4CHHBIC BapHaHTaM
3HAHUS JUIA pellieHus 3a1a4
OTIpEeICIEHHOTO TUTIA TIO
HECKOJIbKUM pa3jiesam
MIPOEKTA.
Tadoauna 3 - [lporpamma oneHUBaHUSI KOHTPOJIUPYEMOM IUCHMILIMHBI
No KonTponupyembie Kon xonTponupyemoi HanMeHOBaHIC
pa3aenbl KOMITETEHITNH (WJIH €
/o OIICHOYHOT'O CPE/ICTBA
(TeMBI TUCITUTIIIAHBI ) YaCTH)

1 2 3 4

1.| CocraB u cBOMCTBa I1K-14, IIK-15, IIK-16 Hoxnan, mabopaTopHOE 3aHsTHE,
ra3000pa3HoOro MPAKTUYECKOE 3aHSATHE
TOILINBA.

2. | CxeMbl CUCTEM [1K-14, TIK-15, T1IK-16 Joxuan, mabopatopHoe 3aHATHE,
ra3oCcHa0KeHHUsI MPAKTUYECKOE 3aHATHE
HACEJICHHBIX MTYHKTOB.

3. | ITyHKTHI I1K-14, IIK-15, IIK-16
peayIupoBaHus ra3a

4. | OCHOBBI I1K-14, IIK-15, IIK-16 Hoxnan, mabopaTopHOE 3aHsTHE,
THIPaBIHYECKOTO MPAKTUIECKOE 3aHSATHE
pacyera ra3oBbIX CETEH.

5. | CucreMsl [1K-14, TIK-15, T1IK-16 Joxuan, mabopatopHoe 3aHATHE,
ra3onorpeOaeHus MPAKTUYECKOE 3aHSATHE




Taoauma 4 -

Onucanune

nokasarejieii W KpuUTepHeB OLEHUBAHUS

KOMIleTeHIIW 1o aucuuiuiuHe «l'azocHa0:keHHe)» Ha Pa3IMYHBIX JITANAX HX
(¢opMupoBaHus, ONMCAHHUE NIKAJ OLIEHUBAHUS

Kon WNHunukaTtopsl [Tokaszarenu v KpUTEpHH OIICHUBAHUS PE3YJIbTATOB O0yUEHUS
KOMIETEHIN | JIOCTH)KEHUS HUKE MOPOTOBBIN MPOABUHYTHIN BBICOKHM
U, OTaIlbl KOMIIETEHIIUN MIOPOTOBOTO YpOBEHb YPOBEHBb YpOBEHb
OCBOCHHUS YpOBHS (ymoBneTBOpUTE (xopor1110) (oTHMYHO)
KOMIIETCHIIN (HeynoBieTBOpU JBHO)

" TEJIBHHO)

1 2 3 4 5 6
I1K-14, [IK-14.1 Yuer | oOyuaroummiica | oOyuarommiics oOyyaromuiicss | oOyJaromuics
3,4 kypc TpeboBaHMt HE 3HaeT JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYE

HOPMATHBHO- | 3HAUUTEJIbHON 3HAHUS TOJIBKO 3HAHUE T 3HaAHUE
TEXHUYECKOM | 4acTu OCHOBHOT'O MaTrepuaia, He Marepuana 1o
JOKYMEHTAIlMU | MPOrPaMMHOI0 | Marepuana, HO JOTTyCKaeT yuery
npu Marepuana, HE 3HAeT CYILIECTBEHHBIX | TpeOOBaHUI
NPOEKTUPOBAH | IIOXO JleTaJeu, HETOYHOCTEU HOpPMAaTHUBHO-
WU ceTei OPUEHTUPYETCS | JAOIMYCKaeT TEXHUYECKON
razopacnpesien | B MaTepuaie o | HETOYHOCTH, JIOKyMEHTAIUU
€HUA U yuery JIOITyCKaeT npu
ra3onorpedie | TpeOboBaHUI HETOYHOCTHU B IIPOEKTUPOBAH
HUS. HOPMAaTHBHO- dbopMynupoBKax, uu ceTen
TEXHUYECKOU Hapylaer razopacmpezen
JOKYMEHTAllUl | JJOTUYECKYIO €HUA U
npu MOCJIEI0BATEIbH ra3onoTpedieH
IIPOEKTUPOBAHU | OCTh B Usl, IPaKTUKHU
U ceTel U3JI0KEHUU MpUMEHEHUS
razopacnpesesne | IporpaMMHOIO Marepuana,
HUA U Marepuana M CYEPIIbIBAIOI]
razonoTrpebaeHu eu
s1, HE 3HAET II0CJIE10BATENb
MPaKTUKY HO, YETKO U
MPUMEHEHUS JIOTUYHO
Marepuana, U3J1araeT
JIOTTYCKaeT Marepua,
CYyILIECTBEHHBIE XOpOIIO
OIINOKHU OPUEHTHUPYETC
s B MaTepuaie,
HE
3aTpyAHsETCS
C OTBETOM IIpHU
BUJIOU3MEHEHU
U 3aJaHui
[1K-14.2 oOyyaromuiicss | oOyJaromuics oOyyaromuiicss | oOyJaromuics
[IpoexTupoBaH | HE 3HAET JEMOHCTPUPYET | AEMOHCTPHUPYET | JEMOHCTPHUPYE
1€ CUCTEM C 3HAYUTEIIbHON 3HAHUS TOJIKO 3HAHUE T 3HaAHUE
Y4ETOM 4acTH OCHOBHOT'O MaTrepuaia, He Marepuana 1o
BO3MOYHBIX MpOrpaMMHOTO | Marepuania, HO JOTyCKaeT MIPOCKTUPOBAH
PUCKOB Marepuana, HE 3HAeT CYIIECTBEHHBIX | IO CUCTEM C
BO3HUKHOBEHH | IIOXO JleTaJIeH, HETOYHOCTEU Y4ETOM
s OPHUEHTHPYETCSl | AOIMYCKAEeT BO3MOJKHBIX




Ype3BbIYAHBl | B MaTepHalie 0 | HETOYHOCTH, PHCKOB
X CUTyalluil B | MPOEKTUPOBAHU | IOMYCKAET BO3HUKHOBEHHU
nporecce 10 CHCTEM C HETOYHOCTH B s
JKCIUTyaTalliu | Y4€TOM dbopMynTUpoBKax, Ype3BbIYAITHBIX
00BEKTOB BO3MOYKHBIX HapyIaer CUTyaluil B
ra3oBOro pHUCKOB JIOTUYECKYIO nporecce
XO0341CTBa. BO3HMKHOBEHHUSI | IIOCJIEIOBATEIbH JKCILTyaTaluu
Ype3BbIYAHBIX | OCTh B 00BEKTOB
CUTyaluil B U3JI0KEHUHU ra3oBOro
nporecce MPOrpaMMHOIO XO035IICTBA,
JKCIUTyaTaluu Marepuana MIPaKTUKHU
00BEKTOB IPUMEHEHUS
ra3oBOro Marepuana,
XO035I1CTBA, HE HACYEPIBIBAIOLLL
3HAET MPAKTUKY eu
MPUMEHEHUS II0CJIE10BATENb
Marepuana, HO, YETKO U
JIOTTYCKaeT JIOTUYHO
CYyILIECTBEHHBIE U3J1araeT
OLINOKH MmaTepua,
XOpOIIO
OpPUEHTUPYETC
s B MaTepuaie,
HE
3aTpyIHSETCS
C OTBETOM IpHU
BUJIOU3MEHEHU
U 3aJaHui
I1K-15, [1K-15.1 oOyyaromuiicss | oOyJaromuics oOyyaromuiicss | oOyJaromuics
3,4 kypc IToaroroBka HE 3HaeT JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYE
MPOEKTa 3HAYUTEJIbHON 3HAHUS TOJIBKO 3HAHUE T 3HaAHUE
BHYTPEHHEMN 4acTH OCHOBHOT'O MaTrepuaia, He Marepuana 1o
CHUCTEMBI MpOrpaMMHOTO | Marepuania, HO JIOTTYCKaeT MOJTOTOBKE
razudukanuy, | MaTepuania, HE 3HAeT CYILIECTBEHHBIX | IPOEKTa
BKJIIOUAKOLIEN | TIJIOXO JleTaJIeH, HETOYHOCTEU BHYTPEHHEMN
THUII U OPHUEHTHPYETCS | AOIYCKAET CHUCTEMBI
XapaKTEepUCTH | B MaTepualie Mo | HETOYHOCTH, ra3uuKanuu,
K1 MOATOTOBKE JIOITyCKaeT BKJIFOYAIOIIEH
ra3onoTpedns | mpoekra HETOYHOCTH B THUII U
FOLLIETO BHYTPEHHEMN dbopMynupoBKax, XapaKTEPUCTUK
000pYyJIOBaHUS | CUCTEMBI Hapylaer u
U CXeMy ra3uQuKaimm, JIOTUYECKYIO razonoTpeoJs
Pa3BOJKHU BKJIFOYAIOLIEH MIOCJIEI0BATEIbH FOLLIETO
ra3onpoBOJIOB. | TUI U OCTb B 000opy0BaHUS
XapaKTEPUCTUKH | U3JI0KEHUU U CXEMY
ra3onoTpedssiio | mporpaMMHOTO pa3BOJAKHU
1Iero Marepuana ra3oIpoBO/IOB,
o0opynoBaHus 1 MPAKTUKU
CXEMY Pa3BOJKH IIPUMEHEHUS
ra3onpoBOJIOB, Marepuana,
HE 3HAeT MCYEPIIBIBAOII]
MPaKTUKY eun
IIPUMEHEHUS MIOCJIETIOBATENb




MaTepua’a, HO, YETKO U
JOITYCKaeT JIOTUYIHO
CYIIIECTBEHHbBIE u3araer
OLINOKH MmaTepua,
XOpOIIO
OpPUEHTHUPYETC
g B MaTepuare,
HE
3aTpyaHsETCS
C OTBETOM IPHU
BUJIOU3MEHEHH
U 3aJaHui
[IK-15.2 Yuer | oOyuaroumiics | oOyuarommiics oOyyaromuiicss | oOyJaromuics
TpeOOBaHUI K | HE 3HAET JEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTpUpPYE
MOMEIIEHUSM | 3HAYUTEITHHOU 3HAHUS TOJIEKO 3HaHHE T 3HaHUE
razuduuupye | 4actu OCHOBHOTO MaTepuaia, He MaTepuaia 1o
MOT0 00BEKTa, | MPOTPAaMMHOTO | MaTepuaia, HO JOTTYCKaeT yuery
0COOEHHOCTEH | Marepuana, HE 3HaeT CYIIECTBEHHBIX | TpeOOBaHMUI K
OCHAILECHUSA IUIOXO JleTaJIeu, HETOYHOCTEU TIOMELIECHUSM
000pyI0BaHNE | OPUCHTUPYETCS | JOMYyCKaeT razupuIupyeM
M, BKJTFOYasI B MaTepuaye o | HETOYHOCTH, oro o0beKTa,
CUCTEMY yuery JOTTYCKaeT 0coOeHHOCTEH
ABTOMATUYECK | TpeOOBaHMI K | HETOYHOCTHU B OCHAIIICHUS
OTO KOHTPOJIS | MIOMEIIECHUSM bopMyITMpOBKax, obopynoBaHue
3ara3oBaHHOCT | Ta3UUIIUPYEMO | HapylIaer M, BKJTFOYast
u. ro o0ObeKTa, JIOTUYECKYIO CUCTEMY
ocoOeHHOCTeH NI0CJIEI0BATENbH ABTOMATHYECK
OCHAIICHUS OCTb B Or0 KOHTPOJIS
000py/IOBaHUEM | U3JI0KECHUU 3ara3oBaHHOCT
, BKJTIOYas IPOrPaMMHOTO U, IPAKTUKH
CUCTEMY MaTepuana IPUMECHECHUS
ABTOMATUYECKOT MaTepuara,
0 KOHTPOJIS MCYEPIBIBAOII
3ara30BaHHOCTHU eun
, He 3HaeT MOCIIEI0BATENb
MPAKTUKY HO, YETKO U
PUMECHEHUS JIOTUYHO
MaTepua’a, u3araer
JOTTYCKaeT MaTepua,
CYIIIECTBEHHbBIE XOpOIIO
OIINOKHU OPUEHTHUPYETC
g B MaTepuare,
HE
3aTpyaHSAETCS
C OTBETOM IIpU
BUJIOM3MEHEHH
U 3aJaHui
[1K-16, [1K-16.1 oOyyaromuiicss | oOyJaromuics oOyyaromuiicss | oOyJaromuics
3,4 kypc IToaroroBka HE 3HaeT JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYE
MPOEKTOB 3HAUUTETHHON 3HAHUS TOJIEKO 3HAHHE T 3HaHUE
razuukanuu | 4actu OCHOBHOTO MaTepuaia, He MaTepuaia rno
00BEKTOB HA | MPOTPAaMMHOTrO | MaTepuaia, HO JOTTYCKAeT MOJITOTOBKE
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OCHOBE MaTepua’a, HE 3HaeT CYILIECTBEHHBIX | MPOEKTOB
JEUCTBYIOIUX | IIJIOXO JeTanew, HETOYHOCTEH razuukanuu
TpeOOBaHUN U | OPUEHTUPYETCA | IOMyCKaeT 00BEKTOB Ha
TEXHHYECKOTO | B MaTepuaie o | HEeTOYHOCTH, OCHOBE
3aJaHus, MOJIFOTOBKE JOTTYCKaeT JNENCTBYIOINX
BKITIOYAIOIIETO | TIPOEKTOB HETOYHOCTH B TpeOoBaHUM U
B ce0s razupuKanum bopMyIMpOBKax, TEXHUYECKOTO
uHpopMaLnio | OOBEKTOB Ha HapyIaer 3a/laHus,
0 cucreme OCHOBE JIOTUYECKYIO BKJIIOYAIOIIETO
MOJIBEJICHUS NEUCTBYIOIMIMX | MOCJIENIOBATEbH B ce0s
ra3ocHa0XeHH | TpeOOBaHUU U OCTh B nHpopmaruio
ST K OOBEKTY TEXHHYECKOTO U3JI0KEHUU 0 cuUcTeMe
CTPOUTENCTBA | 3aJaHMUs, IPOrPaMMHOTO MOJIBEJICHUS
BKIIIOUAIOIIETO | MaTepuana ra3ocHa0XeH!
B ce0s s K OOBEKTY
UH(POPMALIUIO O CTPOUTENIBCTBA
CUCTEME , IPAKTUKH
MOJIBEJICHUS PUMECHECHUS
ra3ocHa0XeHUs Martepuana,
K O0BEKTY MCYEPIIBIBAOILL
CTPOUTEINBCTBA, eun
HE 3HaeT MOCIIEI0BATENb
MPAKTUKY HO, YETKO U
PUMEHECHUS JIOTUYIHO
MaTepuaa, u3araer
JIOITyCKaeT MaTepua,
CYIIIECTBEHHBIE XOPOIIO
OIIMOKHU OPUEHTHPYETC
sI B MaTepuare,
HE
3aTpyaHSAETCS
C OTBETOM IIpU
BUJIOM3MEHEHH
U 3aJaHui

3. TunoBbIe KOHTPOJIbHBIC 3a1aHUA WJIMX HHBIC MaTCePUaJIbl, HEOﬁXOI[I/IMI)Ie AJIA

OLICHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH,

XapaKTepU3yIOUIUX ITanbl (OPMHUPOBAHHUS KOMIIETEHIUI B MPoIlecce OCBOEHUS

o0pa3oBaTeIbHON IPOrpaMMbl

3.1. BXoaHoii KOHTPOJIb

ok owdE

IIpumepHbIN IepeYeHb BONPOCOB

Urto Ha3pIBaeTCS UICATHHBIM M PEabHBIM Ta30M?

YTto Takoe NMI0THOCTH ra3a?

Kakue ocHOBHBIE MapaMeTphl XapaKTepU3yIOT I'a3 B JAHHOM COCTOSIHUU?
HazoBute npubopsl, KOTOPHIMU MOKHO U3MEPUTH MapaMeTPhbl COCTOSTHUS ?
Kaxkoe naBieHMe Ha3bIBAIOT N30BITOYHBIM, KaKO€ — a0COJIFOTHBIM ?

UeM wu3MepsioT H30BITOYHOE JaBJICHUE M KaK OINpeNessioT aOCOMI0THOE
JlaBJcHUE?
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J1J1st yero ciay>kat: MaHOMETpPbI, 6apOMETPbI, BAKYYMMETPHI?

8. Kak 0003HaualOTCsi OCHOBHBIE TApaMETPbl COCTOSIHUS, YKQXKHUTE HUX
Pa3MEpPHOCTb.

9. Kak cBsizaHa TemmepaTrypa, wu3MepeHHas 1o mkaie KenpBuHa ¢
TEMIIEPATypOH, U3MEPEHHOM 1o miKane Llenbcusa?

10.Yro Takoe 1 [lackanp?

11.Yto Takoe 1 Ixoyns?

12.Yemy paBen 1 mm BoasHOro ctos6a B [lackansax?

13.Yto Takoe HOpMaJbHBIE PUINUECKUE YCIOBHS?

14.Yto Takoe cTaHAapTHBIC PU3UUECKHUE YCIOBHS?

15.Yt0 Takoe yaenbHbIil 00beM raza?

16.Yto Takoe kputepun PeitHonbaca?

17.Yt0 Takoe JJaMUHAPHBIN PEKUM TCUEHUS?

18.Yto Takoe TypOyJIeHTHBIH PEKUM TCUCHHS?

19.Yt0 Takoe mepexoaHbIN PEKUM TeUEHHUs?

20.Yto Takoe TerioTa CropaHus BemecTna’?

21.KakoBa equHUIIA U3MEPEHUS TEIJIOTH CTOpaHus BeniecTBa’?

22.YT10 Takoe npeneabHbIe YIIIeBOI0POIbI?

23.HazoBuTe MATh MEPBBIX WICHOB METAHOBOTO Psi/ia YTIIEBOJOPOI0B?

24 Hanumute oO1ryro ¢opMyiy yriieBoJOpOA0B METAHOBOIO Psijia

25.Kak cBsi3aHBI Merorackaib, KHJIOIacKaib, macKkajb?

26.Kaxk cs3ans! 1 mackanb u 1 kr/cm??

27.Kakue moTtepu MmaBIICHHWs] CYIIECTBYIOT TIPH JBWDKCHHH IKUIKOCTH B

TpyOOoTpoBOIE?

3.2. lokaaambl

YMeHuss W HaBbIKM, Ha (opMHUpPOBaHHE KOTOPBIX HAINPAaBJICHO
coCTaBJIeHHE I0KJIaaA.

Jloknan mpencraBiser coO0W MyOIMYHOE BBICTYIUICHHE IO TIPEICTABICHUIO
MOJIYYCHHBIX PE3YJIHTATOB PEIICHUS OIPEACIICHHON y4eOHO-TIPAKTUIECKON, YydeOHO-
HCCIIEIOBATEIbCKON I HAYYHOU TEMBI.

Ymenus npu cocmasnenuu Ooxnada: cOOOIIUTH O COJIEPKAHUU MPOIEIIaHHOM
paboThl U AaTh MPEACTaBICHHUE O BHOBH BO3HUKIIHUX MPOOJIEMax COOTBETCTBYIOIIEH
OTpaciu HayKH.

Haeviku npu cocmasnenuu O0oxnaoa: TOYHOCTh M OOBEKTUBHOCTH B Iepeiaue
CBEJICHUH, TIOJTHOTA OTOOPaKEHUST OCHOBHBIX DJICMECHTOB.

TpeGoBaHus K COCTABJIEHUIO TOKJIAA.

B opranuzannoHHOM IIJIaHE COCTaBJICHHUE JOKJIaaa - MPOIECC, PaclpeIeICHHBIHN
BO BpPEMEHHU MO dTamaM. Bce 3tambl paGoThl MOTYT OBITH CTPYNIHUPOBAHBI B TPHU
OCHOBHBIC: ITOATOTOBUTEIIBHBIN, UCTIOJIHUTEIBCKHHN U 3aKITIOUNTEITHHBIN.

IloocomosumenvHoulll >man BKJIIOYaeT B ce0S TOUCKUA JIUTEPATYPhl IO
OTIpEICTICHHOM TEME C MCTOIB30BAHUEM PA3TUYHBIX OMOIHMOTpaPUIeCKUX UCTOUHUKOB,
BBIOOp JIMTEPATypbl B KOHKPETHOW OMOIMOTEKE; OmpelelieHue Kpyra CHpaBOYHBIX
MOCOOUH TSl TOCTIEAYIOMIEH paboThI IO TEME.
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Hcnonnumenvckuili 3man BKITIOYAET B Ce0sl UTEHUE KHUT (IPYTrUX HMCTOYHHKOB),
BEJICHHE 3aIMCel TPOYUTAHHOTO.

3axntouumenvHwiii 5man BKIOYAET B ce0s 00pabOTKYy UMEIOIIUXCSI MaTEpPUAIOB U
COCTaBJICHHUE JTOKJIA/a.

CucremMaru3upoBaTh TMOJYYEHHBI Marepuan - 3HAUYUT TPUBECTH €ro B
onpeeeHHbINA MOPSII0K, KOTOPbIA COOTBETCTBOBAJ Obl HAMEUEHHOMY IJIaHY paOOTHI.

Crpykrypa nokiaana.

Beeoenue.

BBeneHue - 310 BCTynuUTENbHAS YacTh AOKJIA/IA.

OHO JOJKHO COAEPKATh CIEAYIOIINE JIEMEHTHI:

a) OYEHb KpaTKHIl aHalIW3 HAay4YHBIX, SKCHEPUMEHTAIBHBIX WM MPAKTUYECKUX
JTOCTHUKEHUU B TOW 00JIaCTH, KOTOPOM MOCBSIICH JOKIAI;

0) o0muii 0630p OMyOJIMKOBAHHBIX PA0OT, pacCCMaTPUBAEMBIX B TOKJIAJIE;

B) 1IEJIb JOKJIA/A,

T) 3aJ1a4u, TPEOYIOIIHE PEIICHMUS.

OcHogHas yacmo.

B ocHOBHOM 4acTu [OKJIaJa CTYACHT [laeT U3JIOKEHUE Marepuaia Io
MPEIO)KEHHOMY IIJIaHy, UCIIOJIB3Ysl MaTepHUasl U3 UCTOYHUKOB.

B cooTBeTCTBUM € MOCTABICHHOM 3a/1aueii J1eat0TCsl BEIBOBI U 0000IIICHUSI.

3aknouenue.

3aKIIIO4eHUE MOABOJUT UTOT J0KIaAa. OHO MOKET BKJIIOYATh MOBTOP OCHOBHBIX
TE3UCOB PabOThI, YTOOBI AKIICHTUPOBATh HAa HUX BHHUMAHHE CIIyIIAaTeNed, COAEepKaTh
oOIui BBIBOJ, K KOTOPOMY MpPHIIEN aBTOP JAOKJIAJa, MPEAJIOKEeHUs 10 JajbHenIen
Hay4HOM pa3paboTke BoIpoca U T.II.

[To nmpogomKUTENHHOCTH JOKIIAA TOJKEH OBITh He OoJiee 5-7 MUHYT.

Pexomenayemas TemMaTuka JA0KJIA0B MO TUCHUILIMHE IPUBEACHA B TabmuIe 2.

Ta0auua S - TeMbl 10K/12/10B, peKOMEHyeMble IPH U3YYEeHUH TUCHUIITHHBI
«I"a3ocHa0keHHE»

Ne TeMbI DOKIIaIOB
n/m
1 2

1. [Ipoxiagka ra3onpoBOJOB Yepe3 HCKYCCTBEHHBIE U €CTECTBEHHbIC MPEMSTCTBUS U B OCOOBIX|
rCOJIOTMYECKUX YCIOBUSIX.

2. [TpyOsl u 3amopHas apMatypa, UCIOJIb3yEMbIE B ra30pacpe/IeIUTeIbHBIX CHCTEMAX.

3. [[IyHKTBI penylipoBaHus ra3a: Ha3HauYEHUE, TEXHOJOTUYECKasi CXeMa, OCHOBHOE 000pYyIOBaHHE,
TpeOOBaHMUS K Pa3MEIICHUIO.

4. |Perymnstopsl naBieHus raza. Hasnauenue, kinaccudukarys, IpUHIIAI TCHCTBUS.

5. [[IpuMeHeHHe y3JI0B yueTa ra3a Ha ra30moTpeOSIIONUX 00BEKTAaX PA3IMIHOTO Ha3HAYCHHS.

6. |Onpenenenue o6beMa ra3onoTpedIeHrs B HACEIICHHOM MTYHKTE.

7. |["a30BO€ OTOMUTENHHOE 0OOPYIOBAHUE.

8. |llepcreKkTHBBI  UCHOJB30BAHUS  CKWKEHHBIX  YIJIEBOJAOPOJHBIX Ta30B B CHUCTeMax

ra3opacrpeesieHus U ra3onoTpeOiIeHusl.

9. [[a3oropenmodHble YCTPOWCTBA C TNPUHYAUTENIbHOM Tomauedt Bo3ayxa. (OcoOeHHoCTH
KOHCTPYKIIUU U pacyer.

10. la3oropenouyHble yCTpoOMcTBa C TMOJHBIM MPEABAPUTEIBHBIM CMEIIEHHEM Tra3a U BO3JyXa.
OcoO6EHHOCTH KOHCTPYKIIUH U PacyerT.

11. MrxeKmoHHbIe ra30ropeoyHblie yeTpoiicTBa. OCOOCHHOCTH KOHCTPYKITUU U pacyer.
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3.3. JlabopaTopHoe 3aHsITHE

JlabopaTopHas paboTa NpOBOAUTCS MOCIE U3yUYEHUS] TEOPETUUECKOTO MaTepuasia

[I0 TEME, U CIY)KUT JJIs 3aKpCIUICHUs IIOJIyYEHHBIX 3HAHUM, OCBOCHUS YMEHUU H
HarpapJICHbl HA POPMHUPOBAHUE YCTAHOBJIECHHBIX YU€OHBIM IIJIAHOM KOMIIETEHIIUM.

TemaTuka 1a00paTOpHBIX PabOT CBSI3aHA C paccMaTPUBAEMBIM TEOPETUYECKUM

JICKOHUOHHBIM MaTCpHUaJIOM.

Od¢opmienne 0TYETOB MO JTA0OPATOPHBIM 3AHATHSIM.
Otuétr nmomwkeH odopmidaThes Ha jmctax (opmata A4 wim B TeTpaau s

1a00paTOPHBIX 3aHSATUH U COJIEPKATh:

1. Temy 3austus (paboThI).

2. llens paboTHI.

3. 3amanue JIJ1s UCIIOJTHCHHMS.

4. BeIIIOJTHEHHBIC 3aJaHUS.

5. OTBeTHI HAa KOHTPOJIBHBIE BOMPOCHI (€CITHM YKa3aHO BBIMOJHUTE UX MUCHMEHHO).
6. BeiBOIBIL.

IIpuMep J1a00PATOPHOIO 3AHATHSL.

JABOPATOPHOE 3AHSTHE. U3YYEHUE TEXHOJOTMYECKOM
CXEMBI I'PI1 U TIYTEW EE COBEPIHIEHCTBOBAHMUS

Leab padoThl: M3y4UTh METOJIUKY MPOBEACHUS OCMOTpa 00OPYIOBaHMS U 3amycKa
['PII B paborty.

1.1 Ycrpoiicteo u o6opyaosanue I'PII

OcHoBHbIe QyHKIIUHU ra3opacrnpenejuTeIbHONH YCTAHOBKH:

razopacrpeaciuTreiibHad YCTaHOBKa - O9TO PCAYLHHMPOBAHHUC TIa3a BBICOKOI'O
AABJIICHUS A0 YKa3aHHOTO HHU3KOIO HW IOAACPKAHHUE C€ro C OHpC,Z[CJICHHOﬁ
TOYHOCTBIO,

razopacnpefeinTesibHas ~ YCTaHOBKa -  3TO  TMOJOTpeB  Ta3a  mepen
peAYLHPOBAHUEM;

ra3opacnpeleinTeNIbHas  yCTaHOBKA - 3TO  aBTOMATHYECKOE  YIPAaBIICHUE
peXUMaMHU. ["azopacnpenenurenbHast YCTaHOBKA - 3TO paboThI

TEXHOJIOTHYECKOTO 000pYAOBaHUS CTAHIIMU, B TOM YHCJIE OTPAHUYCHUE TOCTABOK
rasa o TpeboBaHusAM razopacupenenstomei opranusamnun (I'PO);
razopacnpeaeanuTebHas yCTaHOBKa - 3TO BbIJ]aya aBapUMHBIX
U IPEAYNPEAUTEIbHBIX ~ CHTHAJOB TIPU  HAPYIICHHWSX padOThl  HA MyJbT
IUCIIETYEPY WIH OIIEpaToOpYy;

razopacrpeieiuTenbHas  yCTAaHOBKA -  3TO  M3MEPEHME  pacxoja  rasa
C MHOTOCYTOYHOM perucTpaiueil JaHHbIX U nepenayeil nHpopmanum Ha ypOBEHb
razopacrpeaesoe opranu3anuu;

razopacrpeeanTeabHas yCTaHOBKA - OI0pU3alus rasa;

ra3opacrpeieianuTelbHas yCTAHOBKA - OYMCTKAa Ta3a OT KaleJbHOW  BJIaru
Y MEXAHWYECKHUX MMPUMECEH;
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o Ha kaxapli ['PII (I'PY) cocraBnsercss macmopT, COACpP)KAIIMM OCHOBHBIE
XapaKTepUCTUKHU OOOPYy/IOBaHMS, CPEICTB u3MepeHuil u mnomenieHus. B T'PII
(I'PY) BhIBEMIMBAIOTCS TEXHOJIOTMYECKUE CXEMbI, MHCTPYKIIUHU 110 SKCILTyaTaluH,
TEXHUKE 0€30MaCHOCTH U MOKapHOU 0€3011aCHOCTH;

o mnpu okcryatanuu [PIT (I'PY) BBIMONHSAIOT TeXHHUYECKOE OOCITy)XHUBaHUE,
TeKyIIMH W KanmuTaJdbHbIH peMOHT. Pe3ynbraThl peBU3Mil (PEMOHTOB)
0o00OpyZIOBaHUs, CBSI3AHHBIX C 3aMEHOM JeTajiel W y3JI0B 00OpyAOBaHWUS,
3anocstes B nacnopt ['PIT (I'PY). O Bcex apyrux paboTax BBIMOJHSIOT 3aIIUCH B
AKCIUTyaTallMOHHOM >KYpHAJIE, T€ TaKXK€ YKa3bIBAIOT HAPYILICHUS HOPMAaJbHOU
paboThI 00OPYAOBaHUS U IPUHSITHIC MEPHI IT0 YCTPAHEHUIO HEUCTIPABHOCTEH;

o mapameTpsl HacTpoiiku obopynoBanus ['PII (I'PY) ycranaBnmmBaroTcs riaBHBIM
WHXEHEPOM TIPEANPHUATHS TA30BOTO XO3SMCTBA ISl OBITOBBIX MOTpeOUTENEH Win
OTBETCTBEHHBIM 3a Ta30BOE XO3MCTBA MPEANPUATUH-TIOTPEOUTENCH ra3a;

e IMpPU OSTOM MaKCHUMaJbHOE padouee [aBJ€HUWE rasza IOCJe peryistopa s
OBITOBBIX moTpeduteneit He AoixHO npeBbimaTh 300 malla nns razonmpoBOIOB
npupoaHoro rasa. I[lpegoxpaHuTenbHble COpOCHBIE KIAMaHbl, B TOM 4YHUCJE
BCTPOCHHBIE B PETYJSATOPHI JABIEHUS, JOJKHBI O0OecreyrBaTh cOpOC rasza npu
NPEBBIIICHUA MaKCUMAJIbHOTO padoyvero JaBJjeHUs MOCJE peryisTopa He Oolee
yem Ha 15%. Bepxuuii npegen cpabaTblBaHUs MPEIOXPAHUTEIBHBIX 3allOPHBIX
KJIAaNIaHOB HE JOJKEH MPEBBIIATh 25% MakCUMaNbHOTO pabovero AaBieHUs rasa
nocie perynasropa. He gomyckaercs kojeOaHue MaBICHHS Ta3a Ha BBIXOJAE W3
I'PIT (I'PY), npeBpimatomee 10% pabodero masnenus. HewcnpaBHOCTH
PETYISTOPOB, BHI3BIBAIOIINE IMOBHIIICHUE WA MOHWKEHUE pab0Overo MTaBJICHHS,
HETOJIAIKM B pabOTe MPEJOXPAaHUTEIBHBIX KJIANaHOB, a TaK)KEe YTEYKH Tas3a
JOJKHBI YCTPAHATHCA HEMEIJICHHO B aBaPUMHOM MOPSIIKE;

e 3aIOpHBIE YCTpPOWCTBAa Ha OOBOAHOW (OalmacHOW) NHHUM W Tepen COPOCHBIM
NPEeIOXPAHUTENBHBIM KJIAaaHOM JIOJKHBI OBbITh OTUIOMOMPOBAHbI;

e IOJaya raza Mo OOBOJHOW JMHUU JOIYCKAeTCs TOJbKO B TEUEHHUE BPEMEHH,
HEOOXOUMOIro JJii PEMOHTa OOOpYIOBAaHMS W apMarypbl, WX B TEPHOJ
cHkeHus nasienus rasza nepea ['PII (I'PY) no Benmuuunbl, HE obecriednBaroIieit
HAJEXKHYIO0 padOTy pEeryyisaTOpOB JABJICHHUS.

Hasnauenue u  ycmpoucmeo. 1PII wm I'PY npenycmarpuBarorcs — mis
ABTOMATUYECKOTIO CHW)KEHUS NABJICHUS ra3a v NOAAECP/KAHUA €0 Ha 3aJaHHBIX YPOBHSX
HE3aBHUCUMO OT M3MEHEHHUs pacxoJa rasa B Ipelaeslax HOMHMHAJIBHBIX PAaCXOIHBIX
XapaKTEpUCTUK PETYJATOPOB JAaBIEHUA Ta3a. B 3aBUCMMOCTH OT Ha3HA4YEHUSA W
TexHuuecko nenecoodpasHoctu ['PII pasmemiaior B OTAENBHO CTOAIIUX 3AaHUSX, B
OpUCTpOMKax K 3aaHusaM, B mmkadax. YcrpoiwctBo [PII B monBampHBIX |
MOJIyMOABATIbHBIX TMOMEIICHUAX 3[aHHM, B MPUCTPOMKAX K 3JaHMSIM IIKOJI, OOJBHUII,
JETCKUAX YUYPEXKICHHUM, KUIBIX JIOMOB, 3PEJIMIIHBIX U aJMUHUCTPATUBHBIX 31aHUNA HE
paspeaercsi.

I'PII ¢ npaBnenwem raza no 0,6 MIla Ha OPOMBINUIEHHBIX M KOMMYHaJbHBIX
OPEANPUATHAX, & TAKKE B OTACIBHO CTOSALIMX KOTEJIBHBIX PAa3MEIAETCs B 3[1aHUAX, KAK
OpaBWjo, BOJM3M OT BBOAA TIa30NpoBOJA, B IMOMEUIEHMSX, TIA€ HaXOAATCS
razoucrnosnb3yomue arperarsl. [logada raza ot I'PY k notpedurensM, pacrnonoKeHHbIM
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B APYIMX OTIEIBHO CTOSIIMX 3IaHUAX, HE qomyckaercs. He paspemraercs pasMenieHue
I'PY nox mecTHUYHBIMU MapIliaMH.

OtnenpHo crosinue ['PIT momxHBI OBITH OJTHOATAXKHBIMU C COBMEIIEHHON KPOBJICH.
Kpeiiia BeimosiHsAeTcs jerkocOpacbiBaeMoi, T. €. Macca 1 M- IepeKpbITUa HE JOJKHA
npebimiaTh 120 kr. VYcCTpOMCTBO JABIMOBBIX M BEHTWISLMOHHBIX KaHajJOB B
pa3aeNAIoIIMX CTEHAX, a TAKXKE B CTEHAX 3[JaHUl, K KOTOpbIM npuctpauBatorcsa ['PII, He
paspemaercsi. Bo Bcex nomemenusax I['PII mpenycmarpuBaeTcss €CTECTBEHHOE W
HMCKYCCTBEHHOE OCBELICHHE M €CTECTBEHHAS MOCTOSHHO JEWCTBYIOIAs BEHTW IS, HE
MEHEE YeM C TPEXKpaTHbIM  BO3IyXOOOMEHOM. OJIEKTpOOOOpYyIOBaHHE U
anekTpoocsemnienne ['PII BeimomHSIETCS BO B3pHIBOOE30MIACHOM HCIIOTHEHUH COTJIACHO
tpeboBanusim [1YD. Beoasl B I'PII cereii anekTpocHaOXKeHHSI U CBSI3U BBIMOTHSIOTCS
ka0enem. B pecynamopnuom 3ane I'PII menegponnwiii annapam oonyckaemcs
YCmManaeaueams mMoJabKo 60 63Pble03AUWUUIEHHOM uchoHeHuu. Temmeparypa
terioHocutensa B nomemenuu ['PIT He nomxna npesbimiath 130°C, HarpeBaTelbHBIX
npubopoB — 95°C. Ilpu ycTpoiicTBE MECTHOTO OTOIUICHUSI OTONUTENbHAs yCTAHOBKA
pa3meniaeTca B M30JMPOBAHHOM IIOMEUIEHHH C CaMOCTOSITEJIbHBIM  BBIXOJOM,
OTHENIECHHOM OT Jpyrux nomemeHuid ['PII raoyxumu Ta30HENPOHULIAEMBIMUA U
npoTuBONOXKapHbiMu  creHamu. Jmsg  T'PII mpemycmarpuBaeTrcsi  yCTPOWCTBO
monHue3amuTel. A monbl ['PII BemomHstorcss HeuckpooOpasyrwmiamu. Ha dacane
3l1aHUs, 4 BUJHOM MECT€ HECMBIBAEMOM 3MAJIbIO BBIMOJHACTCS MPEAYyINPEIUTEIbHAS
Haanmuch «OrHeomacHo», BbicoTa OykB — 300 mM. JIBepu u3 I'PII oTkpwiBatoTcs
HapyXKy. JIBepHoe TOJIOTHO 0OmMOaeTCs OIMWHKOBAHHOW KpPOBEIBHON CTaJIbIO
tonuHou 0,8 MM 1O acbecTy Wi BOMJIOKY, IPONUTAHHOMY TJIMHSIHBIM pacTBOpoM. B
3aBUCUMOCTH OT AaBieHus ra3a Ha BBoje [ PII (I'PY) 6piBaroT cpemnero (6omee 0,005
1o 0,3 MIlIa) u Beicokoro (6oxnee 0,3 no 1,2 MIla) naBneHus.

Kpome camxenns nasnenus B ['PII ocyiiecTBisgeTcs 0OUnCTKA raza OT MEXaHUYECKUX
IpUMECE, KOHTPOJb BXOAHOTO M BBIXOJHOIO [AaBICHUM W TeMIEpaTypbl Trasa,
IPEKPAILCHNE MO/Ia4y ra3a B CJIy4ae BbIXOJA 3a JIOIYCTUMBIE MIPEEIbl JABICHUS ra3a B
KOHTPOJUPYEMOM TOUKE Tra3ompoBOja, M3MEpeHHe pacxona rasza. Obopyaosanue. B
cootBeTcTBUM ¢ HazHaueHueMm B ['PII (I'PY)

Pazmewgaemca credyrwuiee ooopyoosanue:

pPEryJATOp  [aBJIEHUS, AaBTOMATHUYECKM TMOHIKAIOIIMKA  JaBJI€EHHE Ta3za |
MOJJCPKUBAOIIMKA €r0 B  KOHTPOJIMPYEMOW TOYKE Ha 3aJaHHOM  YpPOBHE;
MPEIOXPAHUTENBHBIN 3aMOPHBIN KJIAIllaH, aBTOMAaTHYECKU MPEKPAIIAOIINN [101ady ra3a
Ipyd  TOBBIIIEHUM  WIM  TOHMXKEHUUM  €ro  JaBJICHHS  CBEPX  3aJaHHBIX
npenesoB (ycmanasnueaemcs nepeo pezyiasmopom no Xooy 2aza);

MIPEIOXPAHUTEIILHOE COPOCHOE YCTPOMCTBO, cOpachIBaroliee W3JIWIIKA Ta3a u3
ra3onpoBojia 3a PETyJIATOPOM B atMoc(hepy, 4ToObI TaBJICHHE Ta3a B KOHTPOJIUPYEMOU
TOYKE HE MNPEBBICWIO 3aJaHHOro. [lonKmouaeTcs K BBIXOJHOMY Tra3OlpOBOIY, a IMPH
HaJIMYMUU pacxojaoMepa (cueTuymka) — 3a HuUM (mepes; COpPOCHBIM YCTaHABIMBAECTCS
3aMopHOE YCTPOUCTBO);

GuabTp AJI1 OYMCTKU ra3a OT MEXaHWYECKHUX IMpuMeced. YCTaHaBIIMBAaeTCs MeEpen
NpEeIOXPaHUTEIbHBIM 3allOPHBIM  KJalmaHOM OOBOJHOM TraszompoBoja (Oaiimac) ¢
MOCJIEIOBATENBHO PACIIOIOKEHHBIMU JIBYMSI 3allOPHBIMU yCTpolcTBamMu (1o Oaiimacy
NPOU3BOAMUTCS TOJaya rasa BO BpeMs PEBU3UM M PEMOHTa OOOPYIOBaHUS JMHUU
peIyLUHUpPOBAHUS, M0 JUAMETP MPUHUMAETCA HE MEHBIIIUM YE€M JTHAMETP CEAEN KilanaHa

15



perynsaropa). ms I'PII ¢ BxomubiM pnaBienueMm cBoie 0,6 MIla u mpomyckHO#M
cnocoOHocThi0 Oosiee 5000 M/u BmecTo Oaiilaca ycTaHaBIIMBAETCS JOMOJIHUTEIBHO
pe3epBHass  JMHUA ~ peryiaupoBaHus.  Cpeocmeamu  uzmepenuni 6  I'PII
npoeepalom: NaBJI€HUE Ta3a TMepel] peryasiTopoM ©W 32 HuUM  (MaHOMETpPbI
MOKa3bIBAIOIINE M CAMOIUIIYIIKE); Mepenajsl JaBieHus Ha GuibTpe (AupmMaHOMETPbI
WIM TEXHUYECKHE MaHOMETpbI); TeMIepaTypy raza (TEpMOMETpHI MOKa3bIBAIOIINE U
camonuiryue). B I'PIT (I'PY), B KOTOpBIX HE yUHUTHIBAE€TCA pacXoj Ias3a, JOIMyCKaeTCs
HE MpeayCMaTpUBaTh PErUCTPUPYIOIINE MPUOOPHI AJIs 3aMepa TeMIIepaTyphl.

Hmnynvcuvie mpyoku ciyxat JJisl COCIUHEHUS C PETYJISITOPOM, 3alOPHBIM U
COpPOCHBIM KJIallaHAMU U TOJKIIIOYSHHSI CPEACTB U3MEPEHUSI.

Copocuvle u npodysounsvie mpyoonpoeoosl UCTIONL3YIOT s cOpacblBaHUS B
atMocdepy Taza OT COpOCHOTO YCTpPOWCTBA M TIPU MPOMYBKE Ta30MPOBOJIOB U
obopynoBanus. [IpogyBounbie TpyOOMpOBOBI pa3MeNIalOT Ha BXOJHOM Ta30MpOBOJE
MocJie MEePBOro OTKIIOYAIONIETO YCTPOMCTBA; Ha Oailimace MEXIy ABYMs 3allOPHBIMHU
YCTPOMCTBaMM; Ha Yy4yacTKe Ta30ompoBoja € OOOpPYIOBAHHUEM, OTKIIIOYAEMbBIM JIJIS
OCMOTPOB M PEMOHTA. Y CIIOBHBIN AUAMETP MPOAYBOYHOTO U COPOCHOTO TPyOOIPOBOIOB
npuHumaetcsi He Menee 20 mMm. IIpogyBouHblie, cOpocHbIE TPYOOIPOBOBI BBHIBOASTCS
HapyXy B MecTa, o0ecreunBaroiire 6e30macHoe pacceuBaHue ra3a, HO He MEHee YeM Ha
1 ™M Bbllle KapHU3a 3AaHUS. 3anopHble ycmpoicmea N0IKHbI  00eCIeUUuTh
Bo3MOXHOCTh oTkItoueHust ['PI1 (I'PVY), a Takxe 060pyaoBaHus U CPEACTB U3MEPEHUIN
0e3 mpeKkpaIieHus Moaayu rasa.

['PIT (I'PY) w™oryr OBITb OJHOCTYNEHYATHIMM WM JBYXCTyNEHYAaTbIMH. B
OJIHOCTYTIEHYAThIX BXOJHOE JABJIEHUE Ta3a PEeAyLHPYETCS A0 BBIXOJHOIO OJHUM, B
JIBYXCTYIIEHYaTOM — JBYMS IOCJEJ0BATEIBbHO YCTAHOBIEHHBIMU peryistopamu. [lpu
3TOM PErYJSATOPbI JOHKHBI UMETh NPUMEPHO OJIMHAKOBYIO MPOU3BOJIUTEIBHOCTh MPU
COOTBETCTBYIOIIMX BXOJHBIX JNABJICHHUAX Ta3za. OQHOCTYNEHYAThle CXEMbl MPUMEHSIOT
OOBIYHO TPU PA3HOCTU MEX]y BXOJTHBIM H BbIXOJHBIM faBieHueM jao 0,6 MIla. Mecra
oTOOpa MMIYJILCOB JISI PEryJsiToOpa NAaBJIEHUS U MPEAOXPAHUTENIBHOIO 3allOpHOTO
KJIaraHa OMPEJENSIOTCA MaclopTOM 3aBOJIa-U3TOTOBUTENSI O00OpPYAOBAHMS, HO MOTYT
n3MeHsAThcs. Cxema komroHoBku obopyaoBanus ['PII (I'PY) npusenena na pue. 1, Jlns

cHabxeHus notpedureneit ¢ pacxoaoM raza 10 2000 m3/4 npumenstot mkadusie I'PII.
g
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1.2 Ilyck B paboTy U OCTAHOBKA ra3operyJsiTOPHOro NyHKTAa

ITyck I'PIT (I'PY) npousBoauTCs MO MHCBMEHHOMY PAaCHOpPsDKEHHIO B CMEHHOM
KypHane. HeoOxoaumo Takke 03HAKOMHTHCS COJEpPXKAHUEM padOT, BBHINOITHEHHBIX C
MoMeHTa ocTaHoBKH I PI1 u npuunHoi octaHoBKU. I1yck mpou3BoauTCs B ABa dTaIa:

- OCMOTp 000pyI0BaHUs, apMaTypbl U MPUOOPOB (MPU JBUKEHUU IO XOAY Tra3a).

- BeIOJTHEHUS onepauuu o mycky ['PII (mpu aBm>keHnu B oOpaTHOM HampaBlIeHUHN).

1. Ocmotp obopynoBanus I'PII:

1.1. Bce kouTpoasHO-u3Meputenbubie npudops! (KUII) ncnpaBHb.

1.2. JlaBnenue raza Ha Bxoge B ['PIl B mpenmenmax HOpmbl (ompenensieTcss npu
OTKpPBITUM KpaHa MaHOMETPA, MOKA3bIBAIOLIETO AaBieHUE ra3a Ha Bxoae B ['PII).

1.3. 3aaBIKKa HAa BXOJI€ TEXHOJIOTUYECKOM TMHUHU cOOpaHa 1 3aKphITa.

1.4. ®unbTp coOpaH, UCTIPABEH.

1.5. Ilpenoxpanurenbubiii 3anopHbiii kinanad (I13K) cobpan, peluaru U MOJIOTOK
BBIBEJICHBI U3 3alleTuIeHUs. KpaH Ha MMITyJIbCHOM JINHUU K HEMY 3aKPBbIT.

1.6. Perynarop naBieHusi coOpaH, MCOpaBEH, BUHT MWJIOTa BBIBEPHYT, KpaH Ha
UMITYJIbCHOM JIMHUU K HEMY 3aKPBIT.

1.7. Kpansl Ha IpOAYBOYHBIX Ta30IIPOBOIAX HA TEXHOJIOTUYECKON JINHUHU OTKPBITHI.

1.8. 3anBrrKKa Ha BXOJIE TEXHOJIOTHYECKOM JIMHUM COOpaHa U 3aKpbITa.

1.9. Ilpenoxpanurensuo-copocHoi kmaman (IICK) cobpaH, ucrpaBeH, KpaH K HEMY
OTKPBIT.

1.10. O6e 3amBwkku Ha OOBOJAHON JIMHUU COOpaHbl M 3aKpbITHl, KpaH Ha
MPOJAYBOYHOMN JTUHUU MEXKTY HUMH OTKPBIT.

2. Ilyck razoperyJsiTOpHOro MyHKTa B padory:

2.1. OTKpbITh KpaH NPOAYBOYHOI'O Ta30MpoBOJA, T.€. OOECIEUUTh Pacxoj rasa
PETYISATOPOM.

2.2. OTKpBITH KpaH Ha MAaHOMETP, TOKa3bIBAIOIINM TaBieHUM ra3a Ha Beixoje [ PII.

2.3. OTKpbITh 33IBUKKY Ha BbIXoje raza u3 ['PII.

2.4. OTKpBITh KpaH HAa UMIYJbCHOW JIMHUU K PETYISATOPY JaBIICHUS.

2.5. Beectu B 3anermienue peiuaru 113K,

2.6. MenyeHHO OTKPBITh 3aIBUKKY HA BXOJIE, ITIPU ATOM JaBJIECHUE ra3a Ha BbIXOJIE U3
I'PIT nomxHO OBITH PAaBHO HYIIIO.

2.7. 3aKpbITh KpaH MPOYBOYHOM JIMHUY 332 BXOJHOMW 3aJIBHIKKOM.

2.8. MemjieHHO BBOpauMBasi BUHT MWJIOTA PEryyATOpa, TOBECTU AAaBJICHHUE ra3a Ha
BbIxojie u3 ['PI1 go pabouero (1o MaHOMETPY BBIXOJTHOTO JaBJICHUS).

2.9. Ybenutscsi B yCTOMUMBOI pabOTe peryisTopa, OTKPHITh KpaH Ha UMIYJIbCHOU
nunuu K [13K 1 BBecTH B 3a1ieryieHUE MOJIOTOK C KOPOMBICIIOM.

2.10. Mennenno, utob6bl He cpadotan I[I3K, 3akpeiTh KpaH MPOAYBOUHOTO
ra3omnpoBoa (pacxos raza B atmochepy).

2.11. OTKpBITH KpaHbl K PErHCTpHUpYIOMMM (pabounm) mpudbopam, yOeIuThCs B
OTCYTCTBUM HEHUCTIPABHOCTHU B paboTe 000py0BaHUs, yTEUEK rasa.

2.12. Cnenatb 3amuch B )KypHaJIe 0 IIpojieslaHHoN padoTe no mycky ['PII.

4. BeIBEpHYTh BUHT NIUJIOTA PETYJISTOPA U 3aKPBITh KPaH HA UMITYJIbCHOM JINHUMU.

5. 3aKpbITh 3aABUKKHU HA BXOJE U BBIXOJE TEXHOJIOTMYECKOW JIMHUH.

6. BeiBectu u3 3anermienus peryaru [13K.

7. 3akpeiTh Kpansl B KUII.
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8. OTKpBITH KpaHbl NPOJYBOYHBIX CBEUEH HA TEXHOJOTMYECKON JTUHUU.
9. Cnenatp 3anuchk B xxypHane I'PII o npoaemanHoii padore.

KoHTpoJibHBIE BONPOCHI:

1.Hapucyiite u pacckaxxute TexHonorndeckyro cxemy ['PII

2.B dyem cocTout pacuet TexHosoruueckou cxemsol I'PI1

3.ChopmynupyiiTe TMNPUHIUIGI yOPABICHUS TEXHOJOTHYSCKUMH MPOIECCaMu
pacrpeneneHus rasa

4.0OcHoBHbI€ Y376l U 3eMeHThI ['PI1

5.B kakoil mociaenoBaTeNbHOCTH pacioyiaraeTcs 000pyI0BaHHUE MO X0y JIBUKEHUS
rasza

6.Ha3Batp oTKIIFOUAOIIKE YCTPOHCTBA

- 1o nuamerpa 100 mm

-0ompiie auamerpa 100mMm

7.Kakue GuibTphbl yCcTaHABIUBAIOT JIJIs1 OUMCTKU raza Ha ['PI1

8.YMeTh 00bACHUTHh 0003HaUeHHe KianaHoB: - [I3K

- [ICK

8.Kakas cutyanus siBisgerca aBapuitHoit Ha ['PI1

9.®opmyna NpoyCcKHOM CIOCOOHOCTH CUCTEMBI cOpoca raza

10.Ha3nauenue peryastopa JaBjIeHUs

11.Yem ormuuaercs I'PIT ot T'TIC.

3.3. IIpakTnueckoe 3aHsiTHE

[TpakTHueckast paboTa MPOBOJUTCS MOCIE U3YYEHUS] TEOPETUUECKOrO MaTepuasa
[0 TE€ME€, M CIYKHAT JUI1 3aKpEIUICHUs NOJIyYEHHBIX 3HAHWUM, OCBOEHUS YMEHHUHN U
HaIpaBJIeHbl Ha (POPMUPOBAHHUE YCTAHOBJICHHBIX YU€OHBIM IJIAHOM KOMIETEHIIHA.

TemaTuka npakTUyecKuX pabOT CBSI3aHA C PACCMATPUBAEMBIM TEOPETUUYECKUM
JEKIIMOHHBIM MaTEPUATIOM.

Od¢opmieHue 0TYETOB MO0 MPAKTHYECCKUM padoTam.

Otuétr nomkeH opopMisATbCc Ha Juctax ¢opmara A 4 unu B TeTpaaud A
NPAKTUYECKUX 3aHATUMN U COACPIKATH!

1. Temy 3anstus (paboThI).

2. llens paboThI.

3. 3ajganue 71 UCIIOJTHEHHUS.

4. BpIIOJTHEHHBIE 3a0aHUS.

5. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI (€CIIM YKA3aHO BBINOJIHUTH UX MHUCbMEHHO).

6. BeiBOBI.

18



IIpumMep NPaKTHYECKOTO 3aHSITHS.

MPAKTUYECKOE 3AHATHE. U3YUEHUE KOHCTPYKIIMA OCHOBHBIX
THUIIOB I'A3OBBIX I'OPEJIOK

Heab pabdoTbI: M3y4YUTh KOHCTPYKIIMM OCHOBHBIX CYIIECTBYIOIIUX TOPEIOK s
C)KUTaHMS Ta3a.
1.1 Tunsl ra3oBbIX rOPeJIOK

B TomouHyro kamepy ra3 u OKHUCIUTENb MOJAIOTCS depe3 ropenku. HazHaueHuem
rOpeiKd, KpOME€ BBOJA B TONKY HEOOXOAMMBIX [Jisi JOCTHXKEHHUS 3aJaHHOU
MIPOU3BOAUTENILHOCTH arperata KOJUYeCTB I'a3a U OKUCIUTENS, SBISETCS OpraHu3alus
cMeceo0pa3oBaHUe U CO3/IaHUs Y €€ YCThsSl YCTOMYMBOTO (PpOHTA BOCILJIAMEHEHUS ISt
3KUTaHUS BBIXOIAIICH U3 TOPEIKH Ta30BOM CMECH.

JIist cokuraHusl Ta30B MPUMEHSIETCS OOJBINOE YHCIIO Pa3IMYHBIX THUIIOB TOPEIOK,
OTJIMYAIONTUXCS KaK 110 MPUHITUITY PaO0ThI, TaK U IO KOHCTPYKTUBHOMY O(DOPMIICHHIO.

[To cmocoOy opranm3aid TMEepeMEeNIuBaHUsS KOMIIOHEHTOB TOPEHHS__ MOXKHO
pa3leanTh:

— 6€3 mpeIBapuTEIHLHOTO CMEIICHHS;

— C TMIOJTHBIM TPEBAPUTEIHHBIM CMEIIICHUEM;

— C HEMOJHBIM MPEIBAPUTEIHHBIM CMEILICHUEM.

ITo criocoby mogaym Bo3ayxa:

— C MIPUHYAUTENbHON NTo1auel Bo3yxa ( IpsIMOTOYHBIE, BUXPEBBIE );

— [oJia4ya BO3/1yXa IyTEM 3KEKTUPOBAHUS €TI0 Ia30BOM CTPYEH.

ITo ciocoOy peryaupoBaHus KPYTKH TOTOKA PUMEHSFOT:

— TOPEJIKH C I3MEHEHHUEM CEUEHHUsT BXOHOTO MaTpyoOKa;

— TOpENKH C W3MEHCHHEM >KHMBOTO CEUCHHS JIOMATOYHBIX 3aBUXPHUTENCH, C
M3MEHEHUEM yTJia HAKJIOHA JIOMATOK, C MEePEmyCKOM YacTH BO3IYIIHOTO IMOTOKAa MUMO
3aBUXPUTENIEH.

ITo naBienuro raza:

— TOPEJIKK HU3KOTO JlaBlieHus (nepenan nasieHus B ropenke 10 500 [1a);

— CpeIlHero JaBiieHus (10 KpUTUYECKOTO Mepenaja TaBIeHH );

— BBICOKOTO JIaBJICHUS (CBEPXKPUTHUUECKOTO TIepenaia JaBIeHul).

ITo ckopocTu ucreuenus:

— TOPEJIKU C HU3KOW CKOPOCTHIO UCTEUECHUS (OKOJIO 5 M/C);

— CpellHel CKOpOCThio ucTeueHus (0koio 20 m/c);

— BBICOKOM CKOpPOCThIO ucTeueHus (okojo 100 m/c).

JIJIsi KOTJIOB Majiol MPOU3BOIUTEIBLHOCTH, a TaKXKe JIJII OTOMMUTEIbHBIX YCTaHOBOK,
HaxoJAT TPUMEHEHHWE OJHOIPOBOIHBIC WHXKCKIIMOHHBIC TOpeiaku (aTMochepHbIe
TOPEJKN) YaCTUIHOTO W TIOJHOTO CMeENIeHHs. VHKEKIIMOHHbBIE TOPENKH, padoTaronie
Ha rase CpeJHero JaBJeHUs, 00ECIeYNBAIOT MOJIHOE MEPEMEIIMBAHNE Ta3a U BO3yXa B
CMECHUTEJIEe U CKUTAHHE Ta3a MpU HeOONbIINX U30bITKAaX BO3ayxa. HemocraTkamu Takux
TOPEJIOK SIBJISIOTCS 3HAUUTENIbHBIE UX Pa3Mephl U IIyM IpH padoTe.

KoHcTpyKkTHBHBIE OCOOCHHOCTU TOPEJIOK 3aBUCUT OT XapPaKTEPUCTUKU CHKUTAEMOIO
raza (TeIJIoTa CropaHus, 3albUICHHOCTh W Jp.) U paclojaraéMbix [aBJIEHUW Traza u
BO3/lyXa. BaxkHbIM mokazaresieM, BIMSIONIMM Ha MPEIBAPUTEIHHOE cMeceoOpa3oBaHue
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141 O(I)OpMJICHI/IC ropCiIKHu, ABJACTCA COOTHOLICHHUE KOJHMYCCTBA CXKHUIacMOIo rasa u
3 o
HCO6XOI[I/IMOFO JJI1 3TOI'0 OKHUCIMTCIIA. TaK, Ha 1 M JOMCHHOI'O ra3a C HH3KOH

[ ~c _ 3
Q5 =3.75M T/ ) anpur=1,05 TpeGyercst okoino 0,8 M X0I0mHOTO

= 36,8M/Joic/ M)

TEIUIOTOM CrOpaHus

.
w 1,6 Mropstaero Bosnyxa (t,270=°C), a Ha 1 M°npupoasoro rasa Qi
- 9,81 M>x010HOTO MTH 0KO7T0 20 M rOpsTYero BO3ayXa.

1.2 Coxuranue razo00pa3Horo TOIJIMBA ¢ HU3KOH TEIVIOTOM CrOpaHus

[Ipu cxuranum JOMEHHOTO ra3a, Kak 3To ObUIO yKa3aHo, ra3 U BO3AyX MOCTYMaroT B
rOpeliky B  COU3MEPUMBIX  KOJMYECTBAX, OTUM  oOOJerdaercs OpraHu3alus
cMmeceoOpas3oBanus. Ha mpakTuke npu COKUTaHUM JOMEHHOT'O raza Halllld PUMEHEHHE
B OCHOBHOM (paKeJIbHbIE TOPEIIKH.

Ha pucynke 1.1 noxazana nuddysumonHas ¢akenbHas ropeika € IMOCIOWHON
MOJa4Yer JIOMEHHOTO Ira3a v BO31yXa.

JloMeHHBI Ta3 sBseTcss Oy(hepHBIM TOITUBOM. DTO 03HAYaET, YTO B 3aBUCUMOCTHU
OT pexkrMa pPabOTHl TEXHOJOTWYECKUX YCTAHOBOK Ta3 HAMPABJISAETCS IS COKUTAHHS
TOJIBKO TOT/Ia, KOT/Ia OH UMEETCS B M30BITKE.

1.3 C:kuranme ra3o00pa3HoOro TOMJIMBA C BLICOKOH TEIUIOTOI CropaHus

XapakTepHOil OCOOEHHOCTBHIO CXKUTAHHUSI Ta30B C BBICOKOM TEIUIOTOW CropaHws,
ABJISIETCS HEOOXOJAMMOCTh CMEIIEHUs OONbIINX OOBEMOB OKHUCICHHS C MajbIM
KOJIMYECTBOM rasa.

Cxxuranve XOpollo NpPEeABAapUTEIbHO NEPEMENIAHHOM CMECH ra3a C BBICOKOU
TEIUIOTOM CropaHuss M  BO3AyXa 3aTpyAHEHUNM HE MPEACTaBISIET. OTamloM,
ONPEIENSIOIUM HHTEHCUBHOCTD TOPEHUS, SBJISIETCS IEPUO] CMELIEHUS ra3a U BO3AyXa.
NuTeHcudukanusa mpolecca cMelleHus oOecreunBaeTcsl IMojadye raza TOHKUMU
CTpy#KaMu ¢ 601b1I0# CKOpOCcThIO (0K0sI0 100 M/C) B Maccy Bo3ayxa, MOJaBaeMoOro Co
ckopocThio 15-40 m/c.

Ha puc. 1.2, a, ra3 mocrtymaer B LEHTpaJbHYI0 TpyOy M BBIXOJUT B KaMepy
CMEILICHUs Yepe3 psAl MEJNKUX oTBepcTuil. B npyroit ropenke (puc.l.2, 6) raz u3 aByx
ra30moIBOJIANINX TPYOOK BBIXOIUT CO CKOPOCTHIO 50 M/C yepe3 OOoJbIIoe KOJTHMIECTBO
MEJIKUX OTBEPCTHUH, IEPECEKAS] BO3TYLIHBIM IIOTOK.

Ot ycnoBuil cMeceoOpa3oBaHHUsl raza U BO3AyXa NpPHU COKUTAHUM Ta3000pa3HOro
TOIUIMBA MOYKHO IMOJIYYUTh MPOAYKTBI CTOPAHHS C PA3JIMYHON CTEIEHBI) CBETUMOCTH.
ViydieHue mporecca CMENICHHs] NMPUBOJIUT K MHTEHCHU(PHUKAIMM TOPEHUs TOILINBA,
MOBBINIIEHNUIO A(PPEeKTUBHON TemmepaTypbl (akeina, Tpu 3ToM (akesl HUMeeT Mallylo
CBETUMOCTb. YXYJIIEHUE CMECCOOpa3oBaHMs 3aMEMIAET TOPEHHE M IPUBOJAUT K
Ca)keoOpa30BaHUIO, B CBSI3M C YEM IOBBIIIAETCS CBETUMOCTH (DaKesla, CHUIKAETCS €ro
temriepatypa. IIpuMeHsiIOT  Tra30oBble  TOPENKH  CHEUUAJBbHOM  KOHCTPYKIIHH,
MO3BOJISIIOIIME  M3MEHSTh CBETUMOCTh  ¢akena. VI3MeHeHne  TemIepaTypHBIX
XapaKTEPUCTHUK IO BBICOTE TOMKKM MOXKET OBbITh JOCTUTHYTO MPUMEHEHUEM
PEBEPCUBHBIX TOPEJIOK, MO3BOJISIIONIMX H3MEHATh HANpaBICHUS BpALIEHUS Ta30BOIO
MTOTOKA.
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Pucynok 1.1 - Cxembl TONOYHBIX KaMep [l COKUTAHUS rasa:
a - IpY C)KUTaHHUU ra3a Wiy Ia3a COBMECTHO € XKUIKUM TOIUIMBOM;
0 - Ipu C)KUTraHUM raza U yroJbHOM MbUIH.

Pucynok 1.2 - dakenpHas yrioas ropenka Jiuisl JOMEHHOTO ra3a (cieBa noka3aH

BHJI CO CTOPOHBI BBIXO/Ia Ta3a M BO3/TyXa U3 TOPEIIKH)
Dosdyx

. bt

-9
]
An

a) 1,5‘031?5»( - -faz g

Pucynok 1.3 - T'openku a5 npupoHoro rasa:
a - BUXpeBas; O - meneBas.

BaxHelmumM 5J€MEHTOM TOIUIMBHOM I€YHM SBIIAIOTCS YCTPOMCTBA I CIKUTAHMS
raza WM MasyTa. YCTpPOWMCTBA JUIsi CXKWIaHWsA Ta3a HA3bIBAIOT TOPEIKAMM, IS
paclbUIMBaHUs U CXKHUraHus masyta — QopcyHkamu. WM Te u apyrue coctost wu3
CcOOCTBEHHO TOpenku ((OPCYHKH) U OTHEYMOPHOTO TOPEIOYHOTO TYHHENS, dYepes3
KOTOPBIM CMECh BO3yXa U TOILJIMBA IOCTYIIAET B II€Yb.

3.4. KypcoBoii npoexT

KypcoBoit  mpoekT  sBIAE€TCS  HEOThEMJIEMOHM  YacThlO  JAUCITUILUIHHBI
«["a3ocHaOKEHUEY.
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3amayaMu KypcoBOTO MPOEKTA SBJISIFOTCS:

1. 3akperuieHHEe TEOPETUYECKUX 3HAHUU, TMOJYUYEHHBIX CTYJICHTAMH [pHU
M3Y4YEHUU Tpe/IMETA.

2. OObeKTHBHasl OIICHKAa YpPOBHS TEOPETHMYECKOW MOATOTOBKU CTYAECHTOB IO
JTAHHOMY KYPCY U CMEKHBIMHU JUCITUTUTMHAMHA B 00BEME TTPOTPAMMBI TUCITATITHHBI.

3. IlomydyeHue CTyaeHTaMHW HABBIKOB B PEIICHUH KOMIUICKCHBIX WHXEHEPHBIX
3a/1a4, UCTIOJb3Ys 3HAHUS, TTOJIYYCHHBIC TIPU U3YyUYEHUN JAHHOTO MPEAMETa U CMEXKHBIX
JTUCITUTUTHH.

4. OOydeHHe CTYJICHTOB METOJMKE MPOEKTUPOBAHUS CUCTEM Ta30CHAOKEHUS
HACEJICHHBIX MTyHKTOB.

5. llonydyeHue CTyAeHTaMU NPAKTUYECKUX HABBIKOB B CAMOCTOATEIBHOM
pa3pabOTKe ONTUMAIILHBIX MEPOIPUITHI MO Ta30CHAOKEHHIO.

B 3amanun Ha KypcoBOM MPOEKT PYKOBOJUTEh MPOEKTa MOKET UHIAUBUIYATHHO
JUTSI K&KIOTO CTY/ICHTA YKa3aTh 3aJaHus, KOTOPbIE HEOOXOAMMO BBIMTOJIHUTH B TIPOEKTE.
Ha ocHOBaHWYM BBIIAHHOTO 3a7aHUsS MPOU3BOAMTCS OMHMCAHWE TEXHOJIOTHYECKOW YacTh
U PEIIAIOTCs BOMPOCHI IO pacyeTy pacxXolI0B Ta3a MOTPEOUTEISIMH, BBITTOIHSICTCS
TUAPABINYECKUNA pacyeT ra3orpoBOJIOB U BEIOOP HEOOXOIMMOT0 000PY10BaHUS.

OcHOBHBIE pa3iesbl KypCOBOTO MPOSKTUPOBAHUS:

Beenenue

I TexHonmornueckas 4acTb

2 Ta3udukaiys IPOMBIIIIIEHHOTO MPEINPUSTHS

3 be3zonacHOCTH JKU3HEACATENHHOCTU

4 OxpaHa OKpY Karolen MPUPOTHON CpeIbl

3aKIroueHHe

bubnuorpaduueckuii circok
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[Ipumep JucTa 321aHUSI HA KYPCOBO€e MPOEKTHPOBaHMeE.

®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIETr0 00pa30BaHUs
«CapaToBckuii rocyiapcTBeHHblil arpapHbiii yausepcuter nmenn H.U. Basuiosa»

YTBEPXKIAIO
3aB. kadeapoii

3agaHue Ha KYpCOBOM NPOEKT

Hanpasienue nogrorosku 08.03.01 CtpoutenbctBo

Hanpagaennocts (mpo¢uis) Tero-, ra3o-, Xoa0J0cHA0KEHNE U BEHTUIIALINS

Kadenpa CrpoutenbcTBo, TEIIOra30CHA0KEHUE U SHEPTO0OECTICUCHHE

Bapuanr 3ananus Ne

ITo kypcoBomMy npoeKkTy 00y4arouemMycs Kypca

1. Tema KypcoBOro npoexkra:

["a3ocHa0XeHNEe HACEICHHOTO MTyHKTa

2. UcxoaHble TaHHBIE K KYPCOBOMY NPOEKTY:

- reHepaanblﬁ IJIaH HACCJIICHHOI'O ITYHKTAa

- IEPCUYCHb IMPOMBIIIJICHHBIX HpeI[HpI/ISITI/Iﬁ M OTOIMUTCIIBHBIX KOTCJIBHBIX € pacxogaMu
TOIIJIMBa

- ICTOYHUK ra30CHA0KEHUI

- naBiaeHue Ha Berxone u3 I'TPII

- YUCJIICHHOCTDb HACCICHUA

3. Coep:kaHne pacuyeTHO-MOSICHUTEJIbHOM 3aNNCKU:

BBenenue

1 TexHomoruueckas 4actb

2 T"a3udukaryst TpOMBITTUICHHOTO MPEITPUATHS

3 be3onacHOCTDb KU3HENEATEILHOCTHA

4 OxpaHa OKpyXarouiei NpupogHON CpeIbl

3aKIroyeHue

bubnmorpaduyecknii circok

4. IlepeuyeHb rpapuuecKkoro MaTepuaJia ¢ TOYHbIM YKa3aHHEM 00513aTeJIbHbIX YepTeKeil:

1. Cxema razocHa0XeHUs] HACEJICHHOTO MMyHKTa

2. PacueTHas cxema ra3onpoBojia CPEJHEr0 TaBICHUS

3. IlpoonbHBIN MpodUITH y4acTKa MOA3EMHOTO ra30IpOBOA

5. JlutepaTtypa, nocodus:

1. TOCT 30494-2011 «3nanus xwunsle U oOuiecTBeHHbIE. [lapaMeTpbl MUKpoOKIMMara B
nomenieHus1x». — M.: Crangapruagopm, 2013. - 22 c.

2. CII 44.13330.2011 «AnMuHUCTpaTUBHBIE U OBITOBBIC 3IaHUA». AKTyaTU3UpOBaHHAsS
penakuust CHull 2.09.04-87 / Munperuon Poccun. — M.: OAO «I1IT», 2011. — 30 c.

3. CIT 54.133320.2011 «3pgaHus >Kujable MHOTOKBAapTUPHBIE». AKTyaaU3upOBaHHAsS
penakuust CHull 23-01-99. Poccranmapt. M.: Munpernon Poccun, 2011.— 40 c.
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4, CII 131.13320.2012 «CtpoutenbHas KJIMMATOJOTHS». AKTyaJIM3UpPOBaHHAs pPEIaKITUs
CHull 23-01-99. Poccrannapt. M.: Munperuon Poccun, 2012.— 94 c.

5. CII 62.13330.2011 «CHull 42-01-2002 I'a3opacnpeaenurenbHbie cucteMbl» / ['occTpoit
Poccun. — M.: I'VIT LIIIT, 2003. - 32 c.

6. IIb 12-529-03PTH Poccuu 2003 r. «IIpaBuia 6e30mMacHOCTH CUCTEM ra3opacrpeieieHus
Y Ta3010TPEOTICHUS Y.

7. CII 42-101-2003 «OOmme TMONOXKEHUsI MO TPOCKTUPOBAHUIO U CTPOUTEIILCTBY
ra3opacrpeeUTEeIbHbIX CHCTEM M3 METAUINYECKUX M TOJIMATIIICHOBBIX TpyO» / 3A0
ITonmmepras — M.: T'VII HIIII, 2003. - 166 c.

8. CII 42-103-2003 «IIpoexkTrpoBaHUE U CTPOUTEIHCTBO TA30IIPOBOJIOB U3 TOTUITUICHOBBIX
TpyO U PEKOHCTPYKIIMSI U3HOIIEHHBIX T'a30IPOBOIOB.

9. benenkwuii, b.®. TexHomorus 1 MexaHu3aius CTPOUTEIBHOTO TTponu3BoAcTBa [Tekcer]. 4-e
u3n., crep. — CII6.: Jlansp, 2011. — 752 c.

10. bopucos C.H., datounsrii B.B. I'mnpaBnudeckuii pacuer razonpoBogoB [Tekct]. — M.:
W3parenbckuit nentp «Akagemusi», 2013. - 112 c.

11. bproxanos O.H., IlmyxuukoB A.M. OcHOBBI 3KCIUTyaTalid OOOpPYIOBaHHUS U CHUCTEM
razocHaOxenus. — M.: Uudpa-M, 2010. — 256 c.

12. Nonun A.A. I'azocnaOxkenue [Tekcr]. — CI16: U3natenbctBo «Jlamby, 2012, — 448 c.

13. KssumoB K.I'., I'yceB B.E. YcrpoiicTBo 1 3kcrutyaTanus ra3oBoro xossiictsa [Tekcr] —
M.: Uznarensckuil neHTp «Axagemusi», 2013. — 432 c.

I{aTa BbIJa4M 3aJJaHUA « » « » TI.

CpOK CIa4yu CTyYACHTOM 3aKOHYCHHOI'O IIPOCKTA « » « » TI.

PykoBoaurens npoekra

BanaHHe MPUHSAIT K UCIIOJTHCHUTO

3.5. CamocTosiTesibHasi padoTa

TemaTtnka caMOCTOSITENILHOM pabOThl YCTAHABIMBACTCS ISl CUCTEMAaTU3alUuM U
3aKpeIJICHUs MOJIyYEHHbIX TEOPETUUECKUX 3HAHUM U MPAKTUUECKUX YMEHHUI CTYJICHTOB;
YIIIyOJIEHUs! U PACILIUPEHUs] TEOPETUUECKUX 3HAHUIM; (POPMHUPOBAHUS YMEHUS UCIIONb30BAThH
CIIPABOYHYIO JIMUTEPATYpy; Pa3BUTHs IIO3HABATENBHBIX CIOCOOHOCTEH M AKTUBHOCTH
CTYACHTOB, TBOPYECKOW MHULIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30-
BaHHOCTH; (DOPMHUPOBAHUSI CAMOCTOSITEIBHOCTH MBIIUIEHUS,, CIIOCOOHOCTE K ca-
MOpPAa3BUTHUIO, CAMOCOBEPILEHCTBOBAHHIO U CaMOPEATTM3alMY; Pa3BUTHS UCCIEA0BATENbCKIX
YMEHHU.

OOyuaromuecs TOJKHBI MOCTOSHHO TMOBBIIIATH CBOU 3HAHUS M KPYro30p MyTEM
M3YYEHHUS JOTOTHUTEIBHON JIUTEPATYPhl IO TEMATHKE CAMOCTOSITENIbHOM PabOTHI.

BapuanTs! TeM 3a1aHUil CaMOCTOSATENBHON pabOThI 10 AUCHHUTUIHHE:
[lepcieKTHBBI TPUMEHEHUS FA30BOT0 000PYAOBAHMS
Hanexxnocth u 6€3aBapuiftHOCTH 000PY/1I0BAHUS
JloIyCKyu B IPUMEHEHUHU MaTepUaoB
VY4eT pexxuMoB ra3onoTpedIeHus
IIpumeHeHue ra3oBbIX cMecei.

Pa3paboTku B 0651acTH ra30BOro 000py10BaHUS.

ok wdE
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Bonpocwt 0na camocmoamenvnozo uyyenus

1. TlepcnexkTuBbl MPUMEHEHHS MYHKTOB pEAyLIMPOBAHUS Ta3a B IOJ3EMHOM
UCIIOJIHEHHUH.

2. llepcrieKTHBBI MPUMEHEHUS MHOTOCJIOMHBIX MOJMMEPHBIX TPyO B cHUCTEMax

razopacnpeeraeHus U ra3onoTpedaeHusl.

Kputepuu Hafie:)KHOCTH Tra30pacipeIeIUTEIbHBIX CHCTEM.

BepositHocTHast oueHka 0e30TKa3HOM paloThl Ta3opachpeieuTeIbHON

CHUCTEMBI B T€UEHHUE 33JJaHHOTO MEPHOA.

Kputepuu Hafie:)KHOCTH Tra30pacipeIeIUTEIbHBIX CHCTEM.

BepositHocTHast oueHka 0e30TKa3HOM paloThl Ta3opachpeieuTeIbHON

CHUCTEMBI B T€UEHHUE 3aJJaHHOTO MEPHOA.

/. Kakne TtpyObl AOIMycKaeTcsi MCHOJIb30BaTh I MOJA3EMHOW W HAI3EMHOU
MPOKJIAJIKK Ta30IIPOBOJIOB?

8. Kakue mpaBuia npeabsBisioTCs K pa3MEIEHUIO OTKIIIOYAIOIIUX YCTPOUCTB B
CUCTEMaXx ra3oCcHa0x eHus?

9. Omnpenenenue peKMMOB ra30N0TPeOEICHHS B HACETIEHHOM ITyHKTE.

10.BripaBHUBaHUE TOI0BOTO rpaduka moTpedieHus rasa.

11.Wcnonb3oBaHne  MOPOrpaMMHOrO0  OOecreueHus Uil BBINIOJIHEHHUS
THJIPaBIMYECKOT0 pacueTa ra3oBbIX CETEH pa3iMyYHbIX KaTeropuil JaBICHUS U
pPa3TUYHON KOH(PUTYpAIUH.

12.TlepcrieKTUBBI UCTIOTIB30BAHUS CHKMKEHHBIX YTTIEBOAOPOIHBIX Ta30B B
CHCTEMax ra3opacnpeesieHus: U ra30noTpedaeHusl.

13.Hcnonp30BaHue MPOIMaH-0yTaHOBO3AYIITHBIX CMECEH.

14.T"a30BO€ oTONHUTEILHOE 000PYIOBAHUE.

15.V3nb1 yuera raza. IlpuMeHnenue y3noB ydeTa raza Ha ra3onoTpeOJIsSIONInX
00BbEKTaxX Pa3IuYHOro0 Ha3HAYCHHUS.

16.Hayunbie pa3paboTku B 00JaCTH KOHCTPYUPOBAHHUS Ta30TrOPEIOYHBIX
YCTPOWCTB.

B~ w
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3.7. IlpomeskyTOUHASI ATTECTAIUSA

Kontponb 3a ocBoenmem nucnuiuinHbl «['a3ocHaOkeHwWe» W OIEHKA 3HAHUI
oOy4Jaronuxcsi MpoOMU3BOUTCS Ha 3aueTe (3 Kypc) u sk3amene (4 Kypc).

Bux npoMexyTOUYHOM aTTECTALUM.

[lenpr0 TpOBEOEHMS 3aueTa SBIIETCS NPOBEPKAa 3HAHUM CTyIEHTa B BHJIE
YCTHOTO OTBETa Ha 3 BOIpOCa, 3aJaBacMble NPENOJABATEIEM M HAIIPABIICHHBIE Ha
MPOBEPKY YCTOMYMBOCTU €r0 3HAHUMW, CIIOCOOHOCTH aHAJIW3UPOBATh IOJTYyYCHHBIN
Marepuasl, CBOOOJHO ONEPUPOBATH MPOEKTHBIMH,  OKCHEPTHBIMU TMOHATUSIMU M
KaTeropusMu B chepe 00HEKTOB HEABUKUMOCTH.

OcHOBHBIMM ~ (DYHKIIMSIMU  3a4eTa SIBJISIOTCS: oOydarolas, OIICHOYHAas U
BOCIIUTATEIbHAS. 3a4eT TO3BOJISIOT BBIPA0OTATh OTBETCTBEHHOCTH, TPYA0JtO0UE,
MPUHIUNNATBHOCT. [Ipy MOATrOTOBKE K 3a4eTy CTYIEHT IMOBTOPSAET, Kak MPaBUIIO,
paHee W3Yy4YeHHBIM Marepuai. B 3TOT mepuoj ChIrpatoT OOJBIIYIO POJb MPABUIBHO
MOATOTOBJICHHBIE 3aPAHEE 3AMUCU U KOHCIICKTHI.
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Bonpocekl, BBIHOCHMBbIE HA 3a4eT

[Ipupoausie rasbl

[IpoucxoxkaeHne yriieBoI0OpOIHbIX Ta30B

OcCHOBHBIE MapaMEeTPhI, XapaKTEPUIYIOUTUE Ta3000pa3HOE TOILIIUBO

OTtHOCHUTENbHAS MIIOTHOCTH ra3a 1Mo BO3yXy

TpeOoBanus, npenbsABIsSeMble K TOPIOYMM Ta3aM, MCHOJIb3YEMbIM IS

ra30CHA0KEeHHUSI

["a30BBbIE 3a51€KM 1 MECTOPOKICHUS

["a30Bble CKBaXKUHBI, OYpeHHE CKBAXKUH

OCHOBHOI MOMEHT NPU OYPEHUHN CKBAKHUH

O6paboTKa IPUPOTHOTO ras3a

10 CxeMa ra3oTpaHCIIOPTHONU CHCTEMBI

11.Cucrema MarucTpaJlbHOIO TPAHCIOPTUPOBAHMS Tra3a OT MPOMBICIOB [0
noTpeouTeNe

12. Akkymynupyromasi ~ €MKOCTh  MOCIHEAHEro  y4yacTKa  MarucTpaJbHOIro
ra3onpoBojia

13.M31m0uTe U3BECTHBIE BaM I'MIIOTE3bI MPOUCXOKACHHS MPUPOIHBIX Ta30B.

14.Yto npeacTapisitoT co00M ra3oBbIe 3alieku?

15.HazoBure u oxapakTepu3yiTe OCHOBHBIE CITIOCOOBI OYpEHUS Ta30BbIX
CKBa)KUH.

16.Yto  mpenacTaBisIIOT  COOOM  KPHUCTAUIOTHAPATHl;  Kakue  CIOCOOBI
UCIIOJIB3YIOTCS AJ11 OOPHOBI C HUMH?

17.Ha3oBuTe BeliecTBa, KOTOPbIE UCIOIB3YIOTCS ISl OJJOPU3ALIUN TOPIOUUX
ra3os.

18.Hopwmpbl onopu3zanuu.

19.0mnumuTe cxemy ra30TpaHCIOPTHON cuCcTeMbl. OXapaKkTepu3yiTe Ha3HAYCHHE
KOMITPECCOPHBIX U Ta30pacipeIeTUTEIbHBIX CTAHIUH.

20.IlepcriekTHBBl TIPUMEHEHUS! MYHKTOB PEIyIMPOBAHMS Tra3a B MOA3EMHOM
UCIIOJIHEHUH.

21.IlepcrieKTHBBI MPUMEHEHUS MHOTOCJIOMHBIX MOJIMMEPHBIX TPyO B cHUCTEMax
razopacnpee’aeHus U ra3onoTpedaeHusl.

22 . Kpurtepuu HaZe)KHOCTH Ta30paCpPEICTUTEIbHBIX CUCTEM.

23.BeposiTHOCTHast OlLEeHKa 0€30TKa3HON paboThl Ta3opachpeaeuTeIbHON
CHUCTEMBI B T€UEHHUE 33JJaHHOTO MEPHOA.

24 Knaccudukanus ra3ornpoBoJOB HACEICHHBIX TyHKTOB.

25. O6macTy MPUMEHEHHUSI Ta30MPOBOJIOB PA3TUYHBIX JTABJICHHM.

26. Y caoBUS IPUCOSTUHEHNS TOTPEOUTENIEH K TA30BBIM CETSIM.

27 ITyHKTBI penylIUpOBaHUs Ta3a:  Ha3HAUYCHHUE, KJ1acCU(pUKaIus,
TpeOOBaHUs MPOMBIIIEHHON 0€30MacHOCTH.

28. Texnonornueckas cxema [ PII, I'PY.

29. OCHOBHOE TEXHOJOTHYECKOE 000PYAOBAaHUE Ta30PETrYISATOPHBIX MTYHKTOB.

30. OcHOBHOE TEXHOJOTUYECKOE 000PYAOBAHUE Ta30PETYISATOPHBIX YCTAHOBOK.

31. TpebGoBanus k pazmenienuto ['PII.

32. TpeboBanus k pazmenienuto ['PY.

33. Perynstopsl  maBneHus Traza. Hasnauenwe, kiaccupukanus, NTPUHIUI
JNEUCTBUSL.

agbrwpnE
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34. KoMOuHMpOBaHHbIE  peryiasTopbl  naBieHus.  [lpuHumn  geicTBus,
KOHCTPYKTHUBHOE UCIIOJIHEHUE.

35. Turebl 3an0pHOM apMaTyphbl, IPUMEHSIEMON B CUCTEMAaX Ta30CHA0KEHUS.

36. Be16op 3anopHOi apMaTypsl Il CUCTEM T'a30CHA0KEHUS.

37. Pazmenienue OTKIIOYAIONINX YCTPOUCTB Ha HAPYKHBIX Ta30MPOBOJIAX.

38. 3ammTa ra3zornpoBoJIoB OT KOPPO3UH.

39.Kputepun HaJIe:)KHOCTH Ta30pacpeIeTUTEILHBIX CUCTEM.

40.BepositHOocTHAst oleHKa Oe30TKa3HOW paboThl Tra3opachpeneanTeNbHON
CHUCTEMBI B T€UEHHUE 33JJaHHOTO MEPHOA.

41.Tpy0Osl u 000pynOBaHuE, IPUMEHSIEMBIE B CUCTEMAaX Ta30CHA0KEHHU.

42. YcnoBus MPpUMEHEHUS MTOJIMATUIICHOBBIX Ta30TPOBOIOB.

43. KomnieHcarus TeMnepaTypHbIX yIJIMHEHUN B CHCTEMaX Ta30CHA0KEHHUS.

44. TpeboBaHUs, NPEIbABISIEMbIE K MTOA3EMHOM MPOKIIAKE ra30IPOBOIOB.

45. TpeboBaHus, NpeIbABIsIEMbIE K HAJ36MHOU MPOKIAJKE Ta30MPOBOIOB.

46. Ilepexo/ibl ra30MpOBOIOB YEPE3 BOAHBIC IPETPAIbI.

47. Ilepexonbl Ta30MpPOBOAOB 4Yepe3 >KEIE3HOAOPOXKHBbIE W TpamMBalHbIE MYTH,
aBTOJ0OPOTH.

48. TpeOoBaHusT TMPOMBIIUICHHON O€30MaCHOCTU K Ta3opacipeaeIuTeIbHbIM
CHUCTEMaM.

49.Tpacca razonpoBojaa

50.PaccTostHrsT MeXAy TOM3EMHBIMH Ta30MPOBOJAAMH U TOJ3EMHBIMU CETSIMHU
WH)XCHEPHO-TEXHUYECKOTO 00eCcTieueHus

51.Tpan3utHas MpoKIIaJiKa Ta30IMPOBOJIOB BCEX JIABJICHUN MO CTEHAM

52.Ipokiagka ra30mnpoBojia Ha OTAETIBHO CTOSAIIUX OMOpaXx, ICTaKaaax

53.Pa3mernienue OTKIIOYAIONINX YCTPOUCTB

54.Kakue TpyObl JOMYyCKAaeTCs HMCIOJIb30BaTh JUIsl TOJ3EMHOM M HaA3E€MHOMN
POKJIAJIKK Ta30IIPOBOJIOB?

55.Kakue mpaBuia npeabsBiIsSiOTCS K pa3MEIICHUIO OTKIIIOYAIOIIUX YCTPOUCTB B
CUCTEMax ra3oCHa0XeHus?

eas npoBeaeHus1 IK3amMeHa.

[lenp mpoBeAeHUs SK3aMEHa 3aKJIKYaeTcsi B NPOBEPKE 3HAHUW CTYACHTA B
pe3ynbTaTe THUCHMEHHOTO OTBETa Ha 3aJaHWsl HSK3aMEHAIIMOHHOTO Oujieta U
MOCJIEYIONIET0 coOeceoBanusl C TmpernojaBareneM. [IpoBepka ypoBHsS 3HaHUN
CTYAEHTA JOJKHA HApsy C MIPOBEPKOM TOrO, UTO OH 3AIIOMHUJI, BKJIFOUATh U IPOBEPKY
YCTOMYMUBOCTA €r0 3HAHUH, CIOCOOHOCTH CaMOCTOSITEIbHO W KBATH(UIIUPOBAHHO
aHAIM3UPOBaTh M3YYCHHBIM Marepuaj, CBOOOJAHO ONEPUPOBATH MPOCKTHBIMU U
AKCTIEPTHBIMU MOHSITHIMHU U KaTEropusiMU B cpepe 0O0bEKTOB HEABUKMMOCTH.

Bonpochbl, BBIHOCHMBIE Ha 3K3aMeH
OcHoBHbIE KaTeropuu norpedurenei raza. Hopmel razonorpedienus
2. OmpenerneHre TOJOBOTO pacxoja ra3a Ha WHIUWBHAYaJbHO-OBITOBBIE U
KOMMYHQJIbHOOBITOBBIE HYK/IbI.
OrnpeneneHre ro0BOro pacxoja ra3a HaceJIeHHBIM ITYHKTOM.
Omnpenenenre oObemMa ra3onoTpedICHHs B HACEIICHHOM ITYHKTE.
Ornpenenenre pacuyeTHOIO YacOBOTO Pacxojia ra3a HACEJICHHBIM MYHKTOM C
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UCIO0JIb30BaHUEM KO3 (PUIIMEHTa YaCOBOIO MaKCUMyMa.

6. OmnpezneneHrie pacueTHOTO YaCOBOI0 pacxoja rasa rpyIrmon morpeduresneil ¢
UCIOJIb30BaHUEM KO3 (PHUIIEHTa OJTHOBPEMEHHOCTH.

7. OrnpepeneHne pacyeTHBIX PacXo/I0B rasa Mo y4yacTKaMm ra3oBOM CETH.

8. IlyreBble, TpaH3UTHBIE U PACUETHBIE PACXO/bI T'a3a.

9. V3noBble pacxoibl ra3a. YpaBHEHUS! pAaBHOBECHS Y3JI0B.

10.Ompenenenue noTeph JaBlieHWS Ha TPEHUE B Ta30MpPOBOAAX HHU3KOIO
JaBJICHUSI.

11.Onpenenenrie motepb NABICHUST HA TPEHUE B Ta30NpPOBOAAX CPEIHET0 M
BBICOKOTO JaBJICHUSI.

12.0Omnpenenenne MoTeph IaBICHUS B MECTHBIX COMPOTUBIICHUSX.

13.0Ompenenenne ruAPOCTATHIECKOTO HATIOPa B TA30MTPOBOIAX.

14. Tabnuubl W HOMOTpaMMBbI JiJIi  OMOpPENENICHHs MOTEepb JABJICHUS B
ra3onpoBoOJax.

15.0CcHOBBI THUIPABIMYECKOTO pacyeTa TYMUKOBBIX PA3BETBICHHBIX Ta30BbIX
ceren.

16.0OcHOBBI THPABINYECKOTO pacueTa KOIbIEBbIX Fa30BbIX CETEH.

17.0npenenenne pexxMMOB ra30MnoTpedesieHrs B HACEIIEHHOM MTyHKTE.

18.BripaBHuBaHuE T0/I0BOTO rpaduka moTpedieHus rasa.

19.Wcnonp30BaHe  TPOTPAaMMHOTO  OOECTedeHUss  JUIsl  BBITTOJTHCHHS
TUAPABINYECKOTO pacyeTa ra30BhIX CETEH Pa3IMYHBIX KATETOPUI JaBICHUS U
Pa3IMYHON KOH(MUTYPAITHH.

20.CocTaB u CBOMCTBA CKMKEHHBIX YTIIEBOOPOIHBIX Ta30B.

21.Mapku  CXWXKEHHBIX  YIJICBOJOPOJHBIX  Ta30B, HCHOJIB3YEMBIX  JJIS
KOMMYHaJTbHOOBITOBOTO TIOTPEOJICHUSI W KaK TOTUIMBO JIsl aBTOMOOMIHLHOTO
TpaHCTIOpTA.

22.TpaHCHOPT U XpaHEHUE CKUKEHHBIX YTII€BOJAOPOJIHBIX ra30B.

23.11paBusia mpoKJIaIKKM BHYTPEHHUX T'a30MPOBOOB.

24.Y ciioBHS yCTaHOBKH ra30BbIX MpUOOpoB. TpeOoBaHUs K MOMEIICHUSIM.

25.0TBOJ MPOYKTOB CTOpPaHUs OT OBITOBBIX T'a30BBIX TPUOOPOB.

26.YcTpoiicTBO JIMOX010B. [IoHSITHE 30HBI BETPOBOI'O MOANOPA.

2'{.OCHOBBI THJIPABITUYECKOTO pacueTa BHYTPEHHUX ra30IpPOBOIOB.

28.0OcHOBHEBIE TTOKa3aTeIu PaOOTH OBITOBBIX TA30BBIX IPHOOPOB.

29.bbITOBBIE ra3oBble IUMTE. KOHCTPYKTHBHOE WCIIOJTHEHUE OCHOBHBIE
XapaKTEPUCTHKH.

30.I"a3oBbIe BoioHarpeBaTed. KOHCTpYKTUBHOE HCIIONHEHHWE, OCHOBHBIC
XapaKTEPUCTHKH.

31.TpebGoBaHus MPOMBIIIEHHON 0€30MaCHOCTH K CUCTEMAaM ra30moTpeOIeHHs.

32.1lepcrieKTUBBI HCTIOIB30BAHMSI CKMKEHHBIX YTIIEBOIOPOIHBIX Ta30B B
CHCTEMax Tra3opacnpeesieHus: U ra30noTpedaeHusl.

33.Mcnonp3oBanue mponaH-0yTaHOBO3AYIIIHBIX CMECEH.

34.T"a30HamnoNHUTEIbHBIE CTaHIIMU, Ta30HANOJHUTEILHBIC MyHKTHI,
aBTOra303alpaBOYHbIC CTAHIUH.

35.Perazudukanus CXKUKEHHBIX YTIEBOIOPOAHBIX ra30B.

36.YCTaHOBKM  CXKMIKCHHBIX  yIJICBOJIOPOJHBIX Ta30B C  E€CTECTBEHHOU
perazudukaruen.
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37.YCTaHOBKM  CXKIDKEHHBIX  YTJIEBOJOPOAHBIX Ta30B C  HCKYCCTBEHHOM
perazudukaruen.

38.bannoHHbIe YCTAHOBKH CKUKCHHBIX YTIICBOJIOPOIHBIX TA30B.

39.Pe3epByapHbIe YCTAaHOBKH CHKIKEHHBIX YTIIEBOJAOPOIHBIX Ta30B.

40.CTexnoMeTpuIecKre COOTHOIICHHUS IPH TOPEHUH Ta30B.

41.T1yTH MOBBIIICHUS TEMIIEPATYPhI TOPEHUS Ta3a.

42.MeToanl COKUTAHUS Ta3a.

43.0t1peiB mnamenu. CriocoObl cTabumu3anuu gakena.

44 Tlpockok miamenn. CiocoObl ctabunu3anuu (akena.

45.Knaccudukariys Ta30BbIX TOPEIOK.

46.T openku MOTHOTO MPEBAPUTEIHHOTO CMEIIICHHSI Ta3a C BO3TYXOM.

47.Topenku 0e3 MpeaBapUTEIHLHOTO CMEIICHHSI Ta3a C BO3TYXOM.

48.T'openku ¢ He3aBEPIICHHBIM CMEIIIEHUEM Ta3a C BO3IyXOM.

49.Topenku C TpeaBapUTEIbHBIM CMEIIEHHEM Ta3a C 4YacThl0 BO3/yXa,
HEOOXOMMOTO ISl TOPEHHUSI.

50.I"a30B0€ OTONMUTENIBHOE 000PYIOBAHHUE.

51.V3ner yuera rasza. [IpuMmeHeHHe y3710B ydeTa rasa Ha Ta30MOTPEOISFOIINX
00BEKTaX Pa3IMYHOTO HA3HAYCHUSI.

52.Hayunble pa3pabOTKu B OO0JACTH KOHCTPYUMPOBAHHUS Ta30TOPEIOYHBIX
YCTPOUCTB.

3.7.1 CutyauMoHHbIEe 321241

B sk3aMeHanMoOHHBIX OWjIeTaX MPUCYTCTBYIOT CUTYAIlMOHHBIC 3a/1aud, KOTOPHIC
MpeAHA3HAYEHBI JJIS BBISBJICHHS CIOCOOHOCTH OOYYaroIIuXcsl pemaTh MpoOJieMbl C
MIOMONIBI0 MPEJAMETHBIX 3HAHUM, KOTOPHIE OTHOCSATCA K TMOHATHIO METOJUYECKHUX
pecypcoB. OHU MO3BOJISIOT NPEACTABUTH MIPEAMETHBIC U METANPEIMETHBIC PE3YIbTAThI
0o0pa3oBaHUsI B KOMILJIEKCE YMEHHUM W HABBIKOB, OCHOBAaHHBIX Ha 3HAHUAX 3a CUET
YCBOEHHUSI Pa3HBIX CIIOCOOOB JAESATEIBbHOCTH, METOJI0OB paboThl C uHMOpMaIueil.
Pemienne cuTyanoHHOW 3ajadyd MpeAnojiaraeT MOOWIM3AIMI0 HUMEIOIUECT Yy
00yyJaromuxcsi 3HAaHUH U OIbITA, MOJYYEHHBIX B X0J¢ 00yUeHHUs, a TAK)Ke HACTPOCHUS U
BOJIW JIJIsl pEIIEHUs 3aJJaHHOM MPOOJIEMBI — TO €CTh ObITh KOMIIETEHTHBIM, UTO OTPAKAET
UJICOJIOTHIO BBEJICHUS HOBBIX 00pa3oBaTebHbIX cTaHAapTOB (DI'OC).

[Ipumepsl CUTyallMOHHBIX 3a/lad, BHOCHMBIX B OSK3aMCHAIIMOHHBIN OWUJIET,
MIPE/ICTABJICHBI B BUJIC PACUETHBIX 3aJaHUi B TabIUIIE 6.

Tadauna 6 — CuryaniuoHHbIE 3a1a491

Ne CuryanuoHnHas 3agayda IIpumeyanue

1 | Onpepenuth mnapuuanbHbE AaBIECHUS KOMIIOHEHTOB, BXOJSIIUX B | YCIOBHE B
ra3oByl cMmech cienytomiero ooremaoro cocraBa: CHz-90%, C2H6- | monmomHUTENEHOM

5%, C3Hg-5%. Cmecn Haxomutcs o masieaneM 1 Mlla. ouere

2 OnpenenuTh TEIJIOTY CTOpaHUsl Ta3000pa3HOTO TOIUIMBA, UMEIOIIETO | Y CIOBHE B
cnenyromuii coctaB (B % mo oobemy): CHy-96%, CoHg-0,8%, CsHg- | monomauTensHOM
0,3%, CO»-0,5%, N»-1%. ouiere

3 bannon co cxmxeHHBIM Ta3om, uMmeromuM aasienue P=0,1 Mlla u | YcinoBue B
temnepatypy 20°C, nHarpencs no temnepatypbl 50 °C. OnpeaenuTs | IOMOJHUTEIBHOM
JaBJICHHE B OAJIJIOHE TIOCTIE HATPEBAHMSI. ounere

4 ITpoaykThl cropanus raza oxjaxpaatorcs oT 926 °C no 327 °C. Bo | Yciosue B
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CKOJIBKO pa3 yMEHBIIUTCS UX 00BEM.

JIOTIOTHUTEIIBHOM
ounere

Io ra3ompoBoAy mogaeTcsi B Tedenue daca 1000 M° IPHPOJHOTO rasa
npu abcomotHoM nasieHun 0,2 Mlla u temneparype 20°C. Boipazuts
ATOT 00BEM Ta3a MpH H.Y.

YcnoBue
HU3JI0KEHO B
ounere

OmnpenenuTh IUIOTHOCTH Taza pabodero cocrasa (B % mo obwvemy):
CH4-96%, C,Hs-0,8%, C3Hg-0,3%, CO,-0,5%, N2-1%.

VYciaoBue
HA3JI0KEHO B
ounere

Onpenenuth TUIOTHOCTH mpupomHoro raza wMeraHa (CHg) npu
temneparype t=20°C u P=1 MIla, eciu p .y, =0,7168 K/,

YcnoBue
HU3JI0KEHO B
ounere

Omnpenenuth o0IIee NaBICHUE CHKMKEHHBIX ra3oB mpu t=20°C eciu
MOJIb cocTaB cMmecu crenyromtuii: CsHg-80%, C4H10-20%.

VYciaosue
W3JI0KEHO B
ounere

Onpeaenutp 4YKHCIO OaTIOHOB eMKOCThio 50 11 B OayuTOHHOM
YCTAHOBKE,  NpPEIHA3HAYEHHOH Ui  Ta30CHAOXEeHHs  BOCBMHU
KBapTUPHOTO JKMJIOTO JI0OMa, BO BCEX KYXHAX KOTOPOTO YCTAHOBJICHBI
4-x koH(popouHbIe Ta30Bble MIUTH. OO0beMHBIN cocTaB rasza: CsHg-

YcnoBue
WU3JI0KEHO B
ounere

10

75%, C4H10-25%.

Onpenenuth YUCIO TOA3EMHBIX pe3epByapoB 00BEMOM 5 M B
TPYNINOBOM YCTaHOBKE JUIsi Ta30CHA0KEHUS 4-X KWIBIX JIOMOB C
yucinoM xutened 500 denmoBeK ¢ CyMMAapHOW TEIUIOBOM Harpy3kou
ra3oBbix npubopoB =580 MJx/4. B KyxHSIX KBapTHp YCTaHOBIICHBI
4-x KoH(pOpOYHBIE TUIMTHI U MPOTOUYHBIE Ta30BbIe BOJIOHArpEeBaTElIH.
O6bemubIit coctas raza: CsHg-75%, CaH1o-25%, @2=98 MJDx/m>.

YcnoBue
HU3JI0KEHO B
ounere

11

OmnpeeuTh KOTHIECTBO MOA3EMHBIX PE3ePBYapOB EMKOCTBIO 2,5 M° B
IPYNIIOBON yCTaHOBKe IO razocHadxeHuto 100 KBapTHUPHOTO KUIIOTO
JIOMa, KyXHH KOTOPOro 000pyZ0BaHbI 4-X KOH(GOPOUHBIMH T'a30BBIMU
mmramu. ['as CsHg umerommii @2=91,14 M hr/m°.

YcnoBue
HU3JI0KEHO B
ounere

12

Onpenenuth pacxoj rasza s MOCeNKa, COCTOSIIEro M3 3-X rpymnn
JOMOB H KoTelbHOM. KoTenbHas CIyKUT [ OTOIUIEHUS BCEX
nomoB. | rpynma momoB - 600 denmoBek MOTPeOSET ra3 TOJIBKO IS
MPUTOTOBIICHUS MUIIA (ropstuee BOJIOCHA0XKEHUE oT
kotensHOM). |l rpynma qomoB — 400 denmoBek mOTpeOaseT rasz Jyist
NPUTOTOBIICHHUSI TMHUIIM W TOPSYEro BOJOCHAOKEHHS (MMeeTcs
konoHka). |l rpynmma momoB — 500 denmoBexk ymoTpeOisieT ras Juist
NPUTOTOBIICHUSI THUIIA W YaCTHYHOTO TOPSYEro BOJOCHAOKCHHUS
(Tompko TazoBas miuta). CpenHsst miomans Ha 1 sxutens 20 M2,
Pacuernass HapyxHas Temmeparypa Ha otomiaeHue muHyc 30 °C.
Cpennsis TeMmieparypa OTONUTENIbHOTO mnepuona wmunyc 8 °C.
[IpopomxutenbHOCTh  OTOmMMTENbHOrO  mepuoaa 210  cyrok.
Bnytpennsiga remneparypa tg;=22 °C.

YcnoBue
HU3JI0KEHO B
ounere

13

OnpenenuTb MOLUTHOCTh ra30BOM KOTEJIBHOM /711 OTOIUIEHMS MOCENKa
Ha 500 xBapTup W oOmMK pacxoj ra3a Ha OTOIUICHHE. B Kaxmoit
KBapTHpE MPOXKUBAIOT MO 3 YeJIOBEKa, B CpeAHEM Ha | xKutens
npuxoautca 25 M obmeit momanu. PacueTHas — HapyKHas
temneparypa — mMuHyc 31°C, NpoIoJKUTENBHOCTh OTONUTEIBHOIO
nepuoga 212 cyTok, cpedHss Temieparypa OTOINUTEIBHOTO Mepuoaa
muHyc 9 °C, Temmeparypa BHyTpeHHero Bo3ayxa ty,=22 °C.

VYciaosue
W3JI0KEHO B
ounere

14

B xorenbnyro nopaerca ra3 ¢ nasienueM 0,3 MlIla. Ha Bxome rasa
YCTaHOBJIEH cyeTuuk. TemmepaTypa Bo3ayxa B nomemieHuu 17 C°,
OapoMerpuyeckoe  gaBiaeHue 750  MM.pT.CT. MaxkcumanbHas
MOIIIHOCTh, OTAaBaeMmasi KorenbHOM | MBT. Omnpenenuts rojoBoe

YcnoBue
WU3JI0KEHO B
ounere
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notpeliieHue ra3a KOTEJIbHOW M IOKa3aHUs CUETYMKA B KOHIIE Toja,
€CJIM HayaJIbHOE NoKa3aHue pasHo 100 M,

15 | Paccunrarh nuameTphl M BBIOpaTh TPYOBI JUIsl Ta30MPOBOAA HU3KOTO | Y CIOBHE
JMaBieHHs, oOecreunBaromiero 4  Trpynmel  MOTpeOuTeNnel ¢ | U3JI0KEHO B
MaKCHUMaJIbHBIM 49acoBbIM pacxojaoM: | rpymma — 60 m™/gac, |l rpynma | 6unere
- 70 m’faac, l rpymma — 50 wmfuac, IV rpynma — 30 m°/uac.

Honyctumoe nanenne gasiaenus B cetu 800 I1a.

16 | baiuon co CxKMKEHHBIM ra3om, umeroriuMm gasinenue P=0,1 MIla u | YcioBue
temnepatypy 24°C, nHarpencsa no temnepatypbl 60 °C. OnpenenuTs | U3JI0KEHO B
JaBJICHHE B OAJIJIOHE TIOCTIE HATPEBAHMSL. onnere

17 | Onpenenuts mioTHocTh MeTaHa (CH4) mpu temmeparype t=27°C u | YcmoBue
nasnenuu P=1,1 MIla, eciu p ,,,.=0,7085 xr/m3. H3JI0KECHO B

ounere

18 | Ompenmenutp uucino OaIOHOB eMKOCThIO 50 1 B OauioHHOM | YcnoBue
YCTaHOBKE,  TNpeJHAa3HAYeHHOW s  Tra30CHaOXKEHUs  JIECATHU | U3JIOKEHO B
KBapTUPHOTO JKWJIOTO JoMa C 4-Xx KOH(OPOYHBIMU Ta30BbIMH | Oujere
mmTaMu. O0neMHEBIH coctas rasza: CsHg-70%, C4H10-30%.

19 | Ompenenute pacxox rasa uis MHUKPOpaioOHA, COCTOSIIEr0 U3 2-X | YcioBue

TPYII JOMOB M OTOMHUTENIbHOW KoTenbHOHM. | rpymma momoB - 400 | u3noxeHo B
YeNIOBEK MOTPEeOIIIeT ra3 TOMBKO JJIs MPUTOTOBICHUS MUINU (Topsiuee | Omere
BoZlocHaOkeHrne oT kotenbHoM); Il rpynmma momoB — 300 uyemoBek
noTpebnseT Ta3 A TPUTOTOBJICHUS UMM U TOPSYEro
BOJIOCHAOKeHNs (MMEeTCs Ta30BbIM NPOTOYHBIA BOJOHATPEBATEINb).
Cpennsis momanp Ha 1 oxurens 22 m°. PacuerHas HapyKHas
Temnepatypa Ha ortomieHue muHyc 28 °C. CpenHsis Temieparypa
oronutenbHoro nepuoga MuHyc 8 °C.  IIponoyKUTENbHOCTH
otonuTenapHoro mnepuona 198 cyrok. TemmepaTypa BHYTpPEHHErO
Bo3nyxa ty;=21 °C.

20 | OnpenenuTh MOIIHOCTH KOTEILHOM M pacxo]l ra3a Ha OTOIUICHHE psia | Y CIIOBUE
nomoB Ha 630 kBapTtup. B kBapTupax mpoXKUBAIOT MO 3 YEIOBEKa, B | U3JI0KEHO B
cpenHeM Ha | xurtens npuxoautcs 22 M o0mel wiomanu. Pacuernas | Ousere
Hapy)XHas TeMIeparypa Hapy)XHOro Bo3ayxa — MuHyc 28°C,
MPOAOJIKATEIIBHOCTh OTONUTENBbHOrO mnepuona 205 CyTok, cpemHss
TEeMIEpaTypa OTONUTENBbHOrO mnepuona MuHyc 8 °C, Temmeparypa
BHYTPEHHETO BO3ayXa ty;=22 °C.

21 | Paccuurats JTUaMETp ra3zonpoBojia HU3KOTO JaBJICHUs, | Y CIIOBUE
00ecrevYnBaroIIero MPUPOJAHBIM Ta30oM 3 TPYMNBI MOTPEOUTENeH C | U3JI0KEHO B
MaKCHMaJIbHBIM 4acOBbIM pacxonoMm: [ rpynma — 115 M>/uac, 11 rpymnma | ounere
— 132 M%fuac, Il rpymma — 145 wm/gac. JlomycTnmoe majeHue
nasieHus B cetu 600 Ila.

22 | OmpenenuTh 4YHCIO TIOA3EMHBIX pe3epByapoB obvemMom S5 M3 B | YcioBue
IPYNIOBOM YCTAHOBKE MJisi Ta30CHAOKEHUS S5-TH JKUJIBIX JIOMOB C | U3JIOKEHO B
guciaoM  okuTened 750  dYenoBeKk, C  yCTAaHOBIEHHBIMH  4-X | Oujere
KOH(OPOUHBIMU TUITUTaMU u MIPOTOYHBIMH ra3zoBbIMU
BOJIOHArpeBaTeNIIMM C CYMMapHOM TENJOBOH Harpy3ko q=758
M/Ix/4. O6bemusbiii cocraB raza: CzHg-70%, C4Hip-30%. Hwusmras
pabouas TemnoTa cropanus raza 97,5 ML/,

23 | Onpenenuth MapiyaibHbIC JaBJICHUS KOMIIOHEHTOB Ta30BOM CMecCH: | Y CIIOBHE
CH4-92%, C,Hg -4%, C3Hg-4%. CMech HaxoauTcsA MO IaBjieHueM 1,2 | M370KEHO B
MITa. ounere

24 | OmpenenuTh KONTHYECTBO TOA3EMHBIX PE3EPBYApPOB EMKOCTHIO 2,5 M° B | YciIoBHe
TPYIIIIOBON YCTAHOBKE IO Ta30CHa0XKEHUIO0 ABYX 250-TH KBapTHPHBIX | U3JI0KEHO B
KHWJIBIX JIOMOB, OO0OpYIOBaHHBIX 4-X KOH(OPOUYHBIMU Ta30BBIMH | Omiere
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IJIMTAaMH Y IPOTOYHBIMHU I'a30BBIMU BOJOHATrpCBATCIIAMH.

25 | B korenpHyI0 MomHOCTRIO 1,5 MBT monaercs ra3 ¢ nasinenuem 0,15 | YcinoBue
MIla. Temmneparypa BO3ayxa B TMOMEIIEHUHM KoTeldbHOW 18°C, | M3JI0KEHO B
Oapomerpuueckoe naBiueHue 745 wmm.pT.cT. OmpenenuTs TroI0Boe | Ouiere
noTpeOIeHue ra3a KOTEIbHOM.

[Ipumep 3Kk3aMeHANIMOHHOTO OHUJIeTA.

MUHHUCTEPCTBO CEJBCKOI'O XO35IICTBA POCCUMCKOM ®EJIEPAIINN
denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKIEHUE
BBICIIIETO0 00pa30oBaHUs
CaparoBckuii rocy1apcTBeHHbIN arpapHblii yHusepcutetr umenu H.A. Basuiiosa
Kadenpa «CtpoutenbcTBo, TemiorazocHabKeHUE U SHEProodecrneueHmne»

SK3AMEHALIMOHHBINA BUIET Ne 1
o guciumnHe «I a3ocHa0keHue»

=

OcHoBHbIE KaTeropuu norpedurenei raza. Hopmel razonorpebienus.

TpaHcnOpT U XpaHEHHE CHKMXKEHHBIX YIIIEBOJAOPOAHBIX T'a30B.

3. bamioH co cxKMKEHHBIM ra3oM, nMeronuM aasieHue P=0,1 MIla u temneparypy
20°C, narpencs no temmeparypsl 50 °C. OnpenenuTs AaBieHue B OalIoHe MocIe
HarpeBaHUsl.

no

26.08.2019 1.

3aB. kadeapoii ®.K. Adapa3akoB

4. MeToan4yecKue MaTepuaJibl, ONpeaeJasOIue Npoueaypbl ONeHMBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3ylMX 3Tanbl GopMHUpPOBaAHUA KOMIIETEHIIUI

4.1 Ilpoueaypbl OleHUBAHUSA 3HAHU I, YMEHHI, HABbIKOB
U (MJIK) ONBbITA JEeATEJIbHOCTH

KoHTponb pe3ynbpraToB 00y4eHHs CTYACHTOB, 3TAllOB U YPOBHS (POPMUPOBAHUS
KOMITETEHUIUNA MO TUCHUIIIMHE «['a30CHa0XKeHnEe» OCYHIECTBISETCS Yepe3 MPOBEIACHUE
BXOJTHOTO, TEKYIIETO, PYOEKHBIX, BBIXOAHOTO KOHTPOJCH W KOHTPOJIS CaMOCTOSITEITbHOMN
paboTHI.

@DopMBI TEKYIIEro, MPOMEKYTOUYHOTO M HMTOTOBOTO KOHTPOJII W KOHTPOJBHBIC
3a/laHusl ISl TEKYIIETO KOHTPOJs pa3pabareiBatoTcs Kadenpoit ucxoas u3 crenuuku
JTUCITUTUINHBI, U YTBEPKIAIOTCS HA 3aCeTaHuu KadeIphl.
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4.2 Kpurepum OUEHKH 3HAHWH,

ACATCIABHOCTH, XaAPaKTCPUIYIOIIHUX OJOTallbl

YMEHMH,
¢dopMmupoBaHusT KOMIETCHUMH B

HABBIKOB M (MJIHM) ONBITA

npouecce 0CBOEHHs 00Pa30BaTeIbHOI MPOrpaMMBbl

Onucanne WIKaNbl OICHUBAHMS JOCTH)KCHHS KOMIETCHIIMHA TIO JUCIUTUIMHE
MPUBEIEHO B Ta0IuUIE 7.
Tabmuna 7

YpoBeHb
OCBOEGHUS
KOMIICTCHIINHU

OtMmeTKa o HHTI/I6aHHBHOI>'I CUCTEMCE
(3a4eT, HK3aMeH)

Omucanue

8bICOKUIL

«OTIINYHO»

«3a4YTCHO»

«3a4TEHO
(OTIMYHO)»

OO0yuarommiicss 0OHApPYXHJI BCECTOPOHHEE,
cUcTeMaTHyeckoe M IIyOOKoe 3HaHHe
ydqeOHOrOo MaTepuajia, yMeeT CBOOOJHO
BBITIONHATh  3aJaHusl, MPEAYCMOTPEHHBIC
MPOTPaMMOIid, YCBOMII OCHOBHYIO
JUTEPATypy U 3HAKOM C JOTOTHHUTEIHHOU
JIUTEPATYpPOil, PEKOMEHIOBAHHOM
nporpammoii. Kak mpasmiio, o0ydaronuiics
MPOSBISIET TBOPYECKHME CHOCOOHOCTH B
MOHWMAaHUU, U3JI0KEHUN U WCMOJIb30BaHUU
MaTepuaia

Oazoentit

«XOopouo»

«3a4YTCHO»

«324TEHO
(xopor1o0)»

OOyuaromuiics 0OHapYXUJI TOJTHOE 3HAHHE
y4eOHOro Marepuaia, YCIEIIHO BBIIOIHSIET
IPEyCMOTPEHHBIE B MpOrpamMMe 3aJaHus,
YCBOMII OCHOBHYO JATEPATYPY,
PEKOMEHJOBaHHYIO B IPOrpamMme

nopozoeulii

«yI0BJIETBOPH|
TEJTHHO

«3a4YTCHO»

«3a4TEHO
(ynoBieTBo
PHUTEIBHO)»

OO0yuarommiics O0OHAP YT 3HAHUS
OCHOBHOT'O yueOHOTO MaTepuaiia B o0beMe,
HEOOXOAMMOM ISl NajdbHeWIel y4eObl u
npenacTosimeid  paboTel 1Mo  mpodeccud,
CIpaBiseTcs c BBINIOJTHEHHEM
MPAKTUYECKHUX 3aJIaHuH, TPeTyCMOTPEHHBIX
MporpaMMoi, = 3HAaKOM C  OCHOBHOM
JIUTEPaTypoOH, PEKOMEHI0BaHHOMU
IPOrpaMMoOi, JTOMYCTHJI TOTPEUIHOCTH B
OTBET€ HA JK3aMEHE W MPHU BBINOJIHECHUU
9K3aMEHAIlMOHHBIX 3aJlaHuii, HO obiagaer
HEOOXOMUMBIMUA  3HAHUSAMH  JUIS  HX
yCTpaHEeHUs noj PYKOBOJICTBOM
npernoiaBaTens

«HEYHOB-
JIETBOPHU-
TEIILHOY»

«HE
3a4TCHO»

«HE 3a4TEHO
(neynosier-
BOPHUTEIIHHO)»

OOyuarommiicss OOHapyXWJI TMPOOENTbl B
3HAaHMUSIX OCHOBHOTO Yy4eOHOTO MaTepuaa,
JOMYCTHJI TPUHLUUINUANbHBIE OMMOKH B
BBITIOJTHEHUHN npeaAyCMOTPCHHBIX
MPOrpaMMOl MPAKTUYECKUX 3alaHUM, HE
MOXKET MpoOaOJIKUTH O6y‘-I€HI/I€ NI
IMPUCTYIHUTD K npodeccroHanbHOM
ACATCIIBHOCTU 10 OKOHYaHUHN
o0OpasoBarenbHON OpraHu3aIu 0e3
JOITIOJIHUTCIIbHBIX 3aHSTUU
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4.2.1. Kputepuu olleHKH YCTHOIO OTBeTa NP codecel0BAaHUHU

IIpu oTBeTE Ha BOMPOC 00YUYAIOITUNCS IEMOHCTPUPYET:

3HAHUA: MaTepuana, U3y4eHHOIO II0 pacCMaTpUBAEMOW TEME, a TAKXKE IPYIUX
BOIIPOCOB, JIOTUYECKHU CBA3AHHBIX C TAHHOW TEMOW.

yMeHusi: copMHUpOBaHHOE yMEHHE paboTaTh C H3YyUYCHHOW WHGOpMaILUEH,
[IPUHUMATh NPABWIbHBIE PELIEHUS B paMKax pAaCcCMATPUBAEMOM TEMBI, IpPEIJIaraThb
ONTHMAaJIbHBIC BAPUAHTHI PEIICHUS ITOCTABJICHHBIX 3a1a4.

BJajilecHHe HaBBIKAMH: peEIIeHUs TpodecCHOHaIbHBIX 3a7a4 B paMKax
paccMaTpruBaeMOM TEMATHUKH.

Kpurtepuu ouieHKH

Otin4HoO 00y4aroImuics: 1EMOHCTPUPYET:

- 3HaHUE MaTepHualla pacCMaTPUBAEMON TEMbI, IPAKTUKU MPUMEHEHUS
MaTepHala, NCUEPIbIBAIOIIE U TOCIEA0BATENbHO, YETKO U JIOTUYHO
u3JlaraeT MaTepua, XOpollo OpUEHTUPYETCsS B MaTepuaie, He
3aTPYAHSAETCS C OTBETOM IIPH BUJOM3MEHEHHUHU 3aJJaHUI;

- yMeHHe paboTaTh C U3YYCeHHOW HH(POpPMAIIMEH B paMKax
paccMaTpruBaeMO TeMbI, IIpeJIaraTb ONTUMAJIbHBIE BApUAHTHI
pelIeHUs TOCTAaBJICHHBIX 3a/1a4;

- YCHELIHOE M CUCTEMHOE BJlaJIeHUE HaBbIKaMH paboThl ¢ MHPOpMaLneH,
a TaK)Ke HaBBIKM PAllMOHAIBHOTO peleHus NpodecCHOHaNbHBIX 3aa4
B paMKax paccMaTpHUBaeMON TEMaTHKHU.

Xopo1o 00yJaromuics: AeMOHCTPUPYET:

- 3HaHHE MaTepuala, He JOIyCKAeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIICUIHOE, HO COJIEPIKAIINE OTACIbHBIC TPOOETHI, yMEHHE
paboTtath ¢ u3ydueHHOW HHPOpMaLIMell B paMKaxX paccMaTprUBaeMOit
TEMBI U TIpeJyIaraTh BAPHAHTHI PEIICHNS IIOCTABICHHBIX 33/1a4;

- B LIEJIOM YCIICITHOE, HO CO/IeprKalliee OTACTbHbIC IPOOEIIbI W
CONPOBOXKJAOIIEECS OTAEIbHBIMHU OIIMOKAMU BJIa/ICHHE HaBBIKAMU
paboThl ¢ nHGOpManKe 1 pereHus MPo(hecCHOHATBHBIX 3a/1a4 B
paMKax paccMaTpUBaeMOil TEMATHKH.

Y10B1€TBOPUTEIBHO oOy4aromuics JeMOHCTPUPYET:

- 3HaHUJ TOJBKO OCHOBHOI'O MaTepHaja, HO HE 3HAET JeTalleH,
JOTTYCKaeT HETOYHOCTH, JIOMYCKAaeT HETOYHOCTU B (hOPMYJIUPOBKAX,
HapyIIaeT JOrMYECKYIO ITOCIEI0BATEIbHOCTD B N3JI0KEHUU
MaTepuaa;

- B LIEJIOM YCIICITHOE, HO HE CUCTEMHOE yMEHHUe paboTaTh C U3y4eHHOU
nH(popMarel B paMKkax paccMaTpPUBAEMOM TEMBI U MpeJIaraTh
BApUAHTHI PELICHUS MMOCTaBICHHBIX 3a/1a4;

- B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE BJIaJIeHHE HaBbIKaMU PabOTHI C
uHpopManrel 1 pemeHnus npopecCuOHaAIbHBIX 33Ja4 B paMKax
paccMaTpUBAEMON TEMATHKH.

HeynoBieTrBopuTejbHO | 0OydaromIMiAcs:

- He 3HAaeT 3HAYMTEJIbHON YacTH MPOrpaMMHOI0 MaTepuaa, mioxo
OpPUEHTHUPYETCS B pacCMaTPUBAaEMOIl TeMaTHKE, HE 3HAET MPAKTUKY
MPUMEHEHHUS U3YYEHHOT0 MaTepuaa, A0MYyCKaeT CyIIeCTBEHHbIE
OIIMOKH;

- He yMeeT paboTarh ¢ U3y4eHHOU HH(]opMaIuel B paMmkax
paccMaTpuBaeMOl TEMBI, IPeyIaraTb BApUAHTHI PEILICHUS
MOCTaBJIEHHBIX 3aJa4, I0MYCKAeT CYIECTBEHHbIE OINOKH,
HCYBCPCHHO, C 6OJ'II>H_II/IMI/I 3aTPYAHCHUSAMU OTBCUACT UJIM HC OTBCUACT
COBCEM Ha 3aJJaHHble BOIPOCHI;
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- oOyyJarouuiics He BIIaJieeT HaBbIKaMU pa0O0THI ¢ HHGOpMaIIUEH, a
Tak)Ke HaBBIKAMH PEIICHHs MPOPECCHOHANBHBIX 33/1a4 B paMKax
paccMaTpUBaeMOIl TEMATHKH.

4.2.2. Kputepru OLEHKHM YCTHOr0 OTBeTa MNPH TeKylleM KOHTpPoJie U
NMPOMEKYTOYHOM aTTecTauuu

[Ipu oTBeTe Ha BOMPOC OOYUAIOLIUIICS 1eMOHCTPUPYET:

3HAHUSI: OCHOBHBIE CBOICTBAa TIOpPIOYMX Ta30B, HUX J00bIUy U TpPaHCIOPT;

MIPOCKTUPOBAHUE U

HKOHOMHYECKOE OOOCHOBAHHE CHCTEMBI Tra30CHAOKEHUS

HACEJICHHBIX MYHKTOB, PEXXUMBI MOTPEOJICHUS ra3a, TUAPABIMYECKUM pacyeT ra3oBbIX
CeTeU; HAJAEKHOCTb PACHPEHACIUTEIIBHBIX CUCTEM; TEOPETUYECKUE OCHOBBI CXKUTAHUSA
rasa, ra30Bbl€ FOpPEJIKH U UX pacyeT, ra30Boe 000pyA0BaHUS.

YMEHHUS:  II0Jb30BAaTbCAd  IPOCKTHOM, TEXHUYECKOM U  HOPMATHUBHOM
NOKYMEHTAIIUENH, OCBOUTb COBPEMEHHBIE METOJbl IMPOEKTUPOBAHUS  CHUCTEMBI

ra3oCcHaOXeHHUs.

BJIAICHUEC HABBIKAMM: IIPpHMHOWIIaAMH U MCTOJaMM ITOBBIINICHUA 3(1)(1)6KTI/IBHOCTI/I
HCII0JBb30BaHUA I'a3a B COBPCMCHHBIX YCIIOBUAX.

Kpurepuu oueHku

OTJINYHO

o0ydJaronuics 1eMOHCTPUPYET:

— 3HaHME MaTepuaja 110 OCHOBHBIM CBOMCTBaM roprOUYnX razon, UX
JOOBIYY M TPAHCHIOPT; MPOSKTUPOBAHUE U SKOHOMHUYECKOE
000CHOBaHHE CHCTEMBI Ta30CHA0KEHNSI HACETICHHBIX ITYHKTOB,
PEKUMBI TOTPEOICHNUS Ta3a, THAPABINYECKUNA PacyeT Ia30BbIX CETeH;
HaJIC)KHOCTh PACIPEICIINTENbHBIX CUCTEM; TEOPETUUECKAE OCHOBBI
C)KMIaHUs Ta3a, ra30Bble TOPEIKH U UX pacueT; IPAKTUKU IPUMEHEHUs
MaTepraia, UCYEPIbIBAIOLIC U ITOCIEN0BATEIbHO, YETKO U JIOTHYHO
U3JIaraeT MaTepua, XOpolo OPUEHTUPYETCS B MaTepuaie, He
3aTPYIHAETCS C OTBETOM IIPU BUIOM3MEHEHUH 3a1aHHM;

— c(hopMUpPOBAHHOE YMEHHE IIPABUIIHHO TOJIb30BATHCS MPOEKTHOM,
TEXHUYECKON U HOPMATUBHOU JOKYMEHTALMEH, OCBOUTH COBPEMEHHBIE
METO/bI IPOEKTUPOBAHUS CUCTEMBI Fa30CHA0KEHUS UCIIOIIb3Ys
COBPEMEHHBIE METO/IbI U [T0KA3aTEIN TAKO! OLICHKH;

— YCICIIHOE U CUCTEMHOE BIIaJICHUE HABBIKAMU YTEHUS U OLIEHKH
JaHHBIX, IPUMEHAEMBIX B IPUHIUIIAX U METOJAX MTOBBIIICHUS
3 PEKTUBHOCTH UCIOIH30BAHNUS T'a3a B COBPEMEHHBIX YCIOBHSIX.

Xopo1o

00y4aroImuics: 1EMOHCTPUPYET:

— 3HaHUE MaTepHuala, He JOMYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEM;

— B LIEJIOM YCIIELTHOE, HO COJIeprKalllie OTAeNbHbIE MPOOebl, YMEHUE
MPaBWJIBHO MOJIb30BATHCS MPOEKTHOM, TEXHUYECKOW U HOPMATUBHOM
JIOKyMEHTaIMel, OCBOUTh COBPEMEHHBIE METObI TPOCKTUPOBAHUS
CUCTEMBbI T'a30CHA0KEHNUS, HCIOIb3Ys COBPEMEHHbBIE METOABI 1
MIOKAa3aTeII TAaKO! OIICHKHU,

— B LIEJIOM YCIICLTHOE, HO CO/IeprKallee OTAeNIbHbIE MPOOesbl WIH
COTIPOBOKAAIOIIEECS OT/ICTHLHBIMU OIIMOKAMU BJIa/ICHUE HABBIKAMH
YTEHUS U OLICHKU JAHHBIX 10 IPUHIMIIAM U METOJIaM ITOBBIIICHUS
3¢ (PeKTUBHOCTH UCTIOIB30BAaHUS T'a3a B MPOU3BOJICTBEHHBIX U
OBITOBBIX YCIOBHSIX.
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YI0BJI€TBOPHUTEILHO oOyJaromuics AeMOHCTPUPYET:

— 3HaHUA TOJILKO OCHOBHOI'O Marepuaia, HO He 3HaeT JieTajei,
JIOITyCKAaeT HETOUYHOCTH, TOTTYCKaeT HETOYHOCTH B (POPMYIIHPOBKAX,
HapyIIAaeT JOTHYECKYIO MOCIEI0BATEIbHOCTD B U3JI0KEHUHN
MIPOrpaMMHOT0 MaTepHaa;

— B LIEJIOM YCIIEUTHOE, HO HE CUCTEMHOE YMEHHUE TO0JIb30BaThCS
MPOEKTHOM, TEXHUYECKOW U HOPMATUBHOM JOKYMEHTAIME, OCBOUTH
COBPCMCHHBIC MCTO/bI ITIPOCKTUPOBAHUA CUCTCMbI Fa30CHa6)KeHI/I}I
UCIIOJIb3YSl COBPEMEHHBIE METO/IbI U TTOKA3aTENH OLEHKU;

— B IICJIOM YCIICIIHOC, HO HC CUCTCMHOC BJIAICHUC HABbIKAMU YTCHUA U
OLICHKU JAHHBIX I10 MPpUHIHUIIAM U MCTOAAMU IMOBBIIICHUA
3¢ (PeKTUBHOCTH UCIOIB30BAaHUS T'a3a B COBPEMEHHBIX YCIOBHSX.

HEYI0BJIETBOPHUTEJILHO o0yyaromuics:

— oOyyaromuics He 3HaeT 3HAYUTEIbHON YaCTH MIPOrPaMMHOTO
MaTepHuaa, IJI0X0 OPUEHTUPYETCs B MaTepHalle 110 CBOMCTBaM
TOPIOYUX ra30B, UX A0ObIUY U TPAHCIOPT; IPOEKTUPOBAHUE U
HKOHOMHUYECKOE 000CHOBAHHUE CHCTEMBbI Ta30CHA0KEHUS HACETICHHBIX
IYHKTOB, PEKUMBI IOTPEOJIEHUS raza, MIAPaBINYECKUN pacueT
ra3oBbIX CETEH; HAJIC)KHOCTD PACIIPEIEIUTENBHBIX CUCTEM;
TEOPETUYECKHE OCHOBBI C)KMTaHUS Ia3a, Fa30BbIE TOPEIKH U UX
pacueT; HOBeHITyt0 HayYHO-TEXHUYECKYIO HH(OPMAIIHIO B CBOCH
cdepe ucciael0BaHU, HEe 3HAeT NPAKTUKY IPUMEHEHUs MaTepuaa,
JIOITYCKAaeT CYIIECTBEHHBIE OIITNOKH;

— HE yM€eT UCIOJIb30BaTh METOBI U IIPUEMBI CO3JaHUS IIPOCKTHOM,
TEXHUYECKON U HOPMATUBHOU JTOKYMEHTALMEH, OCBOUTH COBPEMEHHBIE
METO/bI IPOEKTUPOBAHUS CUCTEMBI Fa30CHA0KEH U, IOMYyCKAET
CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOIBIIUMHU 3aTPYAHEHUSAMHI
BBINOJIHSET CAMOCTOSATENbHYIO paOd0Ty, OOJIBIIMHCTBO 3aJaHUMH,
IIPEAYCMOTPEHHBIX IIPOrPAMMON TUCLUILIMHBI, HE BBIIIOJIHEHO;

— oOyuaromuiicsi He BiaJieeT HaBbIKaMU YTE€HUS U OLIEHKH JAHHBIX 110
INPUHIUIIAMU U METOJIaMH MOBBIIIEHUS 3P PEeKTUBHOCTH
UCIIOJIb30BaHUs 'a3a B COBPEMEHHBIX YCIOBUSX, NOIYCKAET
CYIIECTBEHHbIE OIIMOKHU, C OOIBIINMU 3aTPYJHEHUSMH BBIITOJIHSET
CaMOCTOSITENIbHYIO PaboTy, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
IIPOrpaMMOM TUCHUIUIMHBI HE BBIIIOJHEHO.

4.2.3. Kputepun o1ieHKH J0KJIa/1a

[Ipu BBICTYIIJICHUH C JJOKJIAIOM 00YYarOIMIMIICS 1EMOHCTPUPYET:

3HAHUSI: OCHOBHBIC CBOMCTBAa TOpPIOYMX Ta30B, HMX J0ObIMYy W TPaHCIOPT;
IPOCKTUPOBAHME U  HKOHOMUYECKOE OOOCHOBaHHE CHCTEMBbl Tra30CHAOXKEHUS
HACEJICHHBIX ITyHKTOB, PEXKUMbI NOTPEOJICHUS Ta3a, TUAPABIMYECKUM pacdyeT ra3oBbIX
CeTeH; HAIEKHOCTb PACHPEACIUTEIBHBIX CUCTEM; TEOPETUYECKUE OCHOBBI CXKUTAHUS
ra3a, ra3oBbl€ TOPENKU U UX PacyeT, Fa30BO€ 000PYI0BAHUS.

YMEHHUA:  II0Jb30BAaTbCA  IPOCKTHOM, TEXHUYECKOM W  HOPMATHUBHOM
NOKYMEHTAIIMENH, OCBOUTh COBPEMEHHBIE METOJbl MPOECKTUPOBAHUS  CHCTEMBI
ra3oCHa0KeHHUs.

BJaJleHHe HABBIKAMM: NPUHIUIIAMH U METOJaMH MOBbIIICHUS 3(PPEKTUBHOCTU
WCIIOJIb30BaHMs ra3a B COBPEMEHHBIX YCIIOBUSX.
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Kpurtepuu onieHKH 10KIa1a

OTJIMYHO 00yYaroIuics 1EMOHCTPUPYET:

- 000CHOBaHHUE aKTYyaJIbHOCTH M3y4aeMoi poOIeMbl, yMEHHE
CONOCTABIIATH PAa3IMYHbIC TOYKH 3PCHHUS, eNaTh apryMEHTHPOBAaHHbIC
BBIBO/IbI, HOBH3HY IPOAHATM3UPOBAHHOTO MaTepualia, ClIoOCOOHOCTh
OTCTauBaTh CBOIO TOUKY 3PEHHSL.

XO0poIIo 00yJaromuics: AeMOHCTPUPYET:

— TIOJIHOTY PACKPBITHSI OCHOBHBIX TIOHSATHH M TEPMHHOB, BBICOKYIO
CTETCHb U3YYCHHOCTH MPOOIEMbI aBTOPOM, 3HAYUTEIILHOE KOJTHUYECTBO
IIPOAHAIN3UPOBAHHBIX JINTEPATYPHBIX HICTOYHUKOB.

YAOBJIETBOPUTEILHO 00yYaroIuics 1EMOHCTPUPYET:

- HaJHM4ue BceX 00s3aTeIbHBIX AIEMEHTOB JI0KJIaa, COOTBETCTBUE
cofiepKaHMs ¥ IUTaHa paboThI TEME TOKJIA/a, CAMOCTOSTEIbHOCTD B
BHIOOpE ¥ OCTAHOBKE MPOOIIEMBI.

HEY/10BJI€TBOPUTEILHO o0yyaromuics:
- II0Ka3aj He COOTBETCTBHE COJACPKAHUA U IJIaHa pabOThl TeMe
JIOKJIa/1a; TOJTHOCTHIO OTCYTCTBYET aHAJIU3 U PACKPHITHE TPOOIEMBI.

4.2.4. KpuTepuu OLEHKH JIA00OPATOPHBIX 3aHATHIA

[Ipu BBIMOTHEHUU TPAKTUYECKUX pA0OT 00YUaIOIIUKACS TIEMOHCTPUPYET:

3HAHMA: OCHOBHBIE CBOMCTBAa TOPHOYMX Ta30B, HUX J0OBIYY U TPAHCIIOPT;
MPOCKTUPOBAHME M  DIKOHOMHYECKOE OOOCHOBaHME CHCTEMBI  Ta30CHA0XKEHUS
HACEJICHHBIX MTyHKTOB, PEXKUMbI NOTPEOJICHUS Ta3a, TUAPABIMYECKHN pacueT ra3oBbIX
CeTEeH; HAJIe)KHOCTh PACHPENCIIUTEIbHBIX CUCTEM; TEOPETUYECKUE OCHOBBI CKUTaHUS
rasa, ra30Bbl€ TOpPEJIKH U UX pacyeT, ra30Boe 000pyA0BaHUS.

YMEHHUS:  I[IOJIb30BATbCA  IPOEKTHOM, TEXHUYECKOM W  HOPMATHUBHOMU
JNOKYMEHTAlMEH, OCBOUTb COBPEMEHHBIE METOJbl IPOECKTUPOBAHUS  CHCTEMBI
ra3oCHa0KeHHUS.

BJIa/IeHHEe HABBIKAMU: MPUHIIMIIAMA M METOJIaMU TOBBIIICHUS d(PPEKTUBHOCTU
HCIIOJIb30BaHNUs ra3a B COBPEMEHHBIX YCIOBUSX.

Kpurepuu oieHKH BbINIOJIHEHUA J1a00PATOPHBIX 3AHATHI

OTJIMYHO oOy4aromuics JeMOHCTPUPYET:

- TIOJIHBIE OTBETHI HA BOIIPOCHI B COOTBETCTBUU C INIAHOM
71a00paTOPHOTO 3aHATHUS U MOKA3bIBAET MIPHU STOM INIyOOKOE OBJIaJICHHE
JIEKIIMOHHBIM MaTEpPHaJIOM, 3HAHUE COOTBETCTBYIOILIEH JTUTEPATYPHI,
JIeJIaTh CaMOCTOSITeNIbHbIE 0000IIEHNS U BBIBOIbI, TPABUIILHO
BBITIOJTHSET TA0OPATOPHBIE 3a1a4H.

XO0po1Io oOyyaromuics JeMOHCTPUPYET:

- JIOTHUYECKOE M3JI0)KEHHUE MaTepuaa, Co CChJIKaMH Ha
COOTBETCTBYIOIIIME HOPMATUBHBIE TOKYMEHTHI, OCBEIIEHNE BOIPOCOB
3aBEpPILEHO BBIBOJAAMH, CTYACHT OOHAPYKHUJI YMEHHUE BHIMOIHATh
naboparopHsble 3aaanug. Ho B oTBeTax JOMyIIeHbl HETOYHOCTH,
HEKOTOpbIe HE3HAUNTENIbHbIEC OLTMOKH, HIMEET MECTO HEI0CTaTOYHAs
apryMEeHTUPOBAHHOCTH IPU U3JI0KEHUU MaTepuaa, 4eTKO
BBIP)KEHHOE OTHOIIICHHUE CTYACHTA K (pakTaM U COOBITHIM WM
nonymieHsl 1-2 apudmerndeckue u 1-2 norudeckre OmmMOKU Ipu
peneHnu Ja00paTOPHBIX 3a7a4.

YIOBJIETBOPHTETbHO oOyyaromuics JeMOHCTPUPYET:
- OBIAJEI CYThIO BOIIPOCOB IO TEME JIA0OPATOPHOTO 3aHSITHSI,
00Hapy)XMBAET 3HaHKE JICKIIMOHHOTO MaTeprasa, i yaeOHO!
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JUTEPATYPHI, TBITACTCS AETaTh BRIBOABI M pemaTh 3agaun. Ho Ha
3aHATUH BEJIET ce0sl MACCUBHO, OTBEYACT TOJIBKO 10 BHI30BY
HpEnoAaBaTes, JaeT HETOIHbIE OTBETHI Ha BOIIPOCHI, JOMYCKAeT
rpyOble OLIMOKH MTPU OCBEUICHUH TEOPETUYECKOr0 MaTepuaa i 3-4
OIMOKY TPH BBHITTOJTHEHUH JIA0OPATOPHBIX 3a71a4.

HEy/10BJIETBOPHUTEILHO o0yyaromuics:

- 0OHapYXHJI HECOCTOSITEIIHBHOCTh OCBETUTh BOMPOC, OECCUCTEMHO, C
rpyObIMU OIIMOKAaMU; OTCYTCTBYIOT HOHUMaHHsI OCHOBHOU CYTH
BOINPOCOB, 00HAPY)KEHO HEYMEHHE BHINIOIHATH JJA00OPATOPHBIC 3a1a4H.

4.2.5. Kputepum OlleHKH MPAKTHYECKOr0 3aHATHA

[Tpu BBIMOTHEHUN TTPAKTUYECKON pabOThI 00YUAIONTUICS JEMOHCTPUPYET:

3HAHUSI: OCHOBHBIE CBOMCTBAa TOpPIOYMX Ta30B, HMX J00ObIMYy W TPaHCHOPT;
IPOEKTUPOBAHME U  DKOHOMHUYECKOE OOOCHOBAaHME CHUCTEMBl  Tra30CHAOXKEHUS
HACEJICHHBIX ITyHKTOB, PEKUMbI NOTPEOJICHUS Ta3a, TUAPABIMYECKUM pacdyeT ra3oBbIX
CeTel; HAaJEKHOCTh PACHPEAECIUTENBHBIX CHUCTEM; TEOPETUYECKHUE OCHOBBI CKUTAHUS
ra3a, ra3oBbl€ TOPENIKU U UX PacyeT, ra30Bo€ 000PYI0BAHUS.

YMEHHUS:  II0Jb30BAaTbCAd  IPOCKTHOM, TEXHUYECKOM U  HOPMATHUBHOM
NOKYMEHTAIIMENH, OCBOUTb COBPEMEHHBIE METOJbl MPOEKTUPOBAHUSA  CHCTEMBI
ra30CHA0KEHHUS.

BJaJleHHe HABBIKAMM: NPUHIUIIAMH U METOJaMH MOBbIIICHUS 3(PPEeKTUBHOCTU
HCIIOJIb30BaHMs ra3a B COBPEMEHHBIX YCIIOBUSAX.

KpuTepun oieHKH BbINOJHECHUSA NPAKTHYECCKUX 3AHATHI

OTJIMYHO 00y4aroImuics: 1EMOHCTPUPYET:

- TIOJHBIE OTBETHI HAa BOIIPOCHI MIPENOaBaTelis B COOTBETCTBUU C
IUTAHOM MIPAKTUYECKOTO 3aHATHS, TIOJTHOE pelIeHHe TPOOIEeMHBIX
BOIPOCOB C YYACTHEM B OOCYKJACHUH KaXKJOT0 U3 HUX.

XO0poIIo 00yJaromuicst AEMOHCTPUPYET:

- JIOTMYECKOE M3JI0KCHUE MPAKTUIECKOr0 MaTepHajia, 000CHOBAHHOE
q)aKTaMI/I, CO CChUIKaMHU Ha COOTBCTCTBYIOIIMC HOPMATHUBHLIC
JIOKYMEHTBI U JINTEPATypPHbIC HCTOYHUKH, BHITOJHEHUE MTPAKTUUICCKUX
3a[a4 C YaCTUYHBIM pEIIEHUEM MPOOIEMHBIX BOIPOCOB C YUAaCTHEM B
00CY)XKJICHUU HEKOTOPBIX U3 HHX.

YIOBJIETBOPHTETbHO oOy4aromuics JeMOHCTPUPYET:

- OBJIAJEI CYThIO IIPAKTUYECKUX BOIIPOCOB 10 JAHHOU TEME,
0OHapy)XMBAET 3HAHHE TEOPETHUUECKOTO MaTepuasa, u yaeOHOM
JUTEPATypHl, BBITOJHEHHE MPAKTUYECKHX 33124 0€3 pelIeHus
BOITPOCOB, O€3 yJacTusi B 00CYKICHHH.

HEY/I0BJIETBOPUTEJIbHO | O0yJarOIUiACs:

- 0OHapyXHJI HECOCTOSTEIBHOCTh OCBETUTH MIPAKTHUECKHUE BOIIPOCHI,
0ecCUCTeMHO, C TPYObIMH OIIMOKAaMH; OTCYTCTBYIOT IIOHUMAaHUS
OCHOBHOM CYTH HPaKTHYECKHX BOIPOCOB.

4.2.6. Kputepum olleHKH KypCcOBOI0 MPOEKTA

[Tpu BeIMOTHEHUN TTPOOIEMHOTO 3aHATHS 00YUAIONUNACS TEMOHCTPUPYET:

3HAHUSI: OCHOBHBIE CBOMCTBAa TOpPIOYMX Ta30B, HMX J00ObIMYy W TPaHCHOPT;
INPOEKTUPOBAHME U  HKOHOMUYECKOE OOOCHOBaHME CHUCTEMBbl Tra30CHAOXKEHUS
HACEJICHHBIX MTyHKTOB, PEXKUMBI TOTPEOJICHUS Ta3a, THUAPABIMYECKHA pacdeT ra30BBIX
CeTe; Ha/JIe)KHOCTh PACIPENCTUTEILHBIX CHCTEM; TEOPETUUYECKHE OCHOBBI CIKUTAHHMS
rasa, ra30BbI€ TOPEJKH M UX pacyeT, ra30Boe 000pyA0BaHUS.
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YMEHHAA:  TIOJIb30BAaThCA  IPOCKTHOM, TEXHUYECKOM W  HOPMATHBHOM
JOKYMCHTAIIUEH, OCBOUTb COBPEMCHHBIC METOJBI  MPOCKTUPOBAHUS  CHCTEMBI
ra3ocHa0OKeHus.

BJajileHHe HABBIKAMHU: MPUHIIMIIAMHA M METOJIAMH TIOBBIIICHUSA d()PPEKTUBHOCTH
WCITOJI30BaHUs T'a3a B COBPEMEHHBIX YCIIOBHSIX.

KpuTtepun o11eHKH BBINIOJTHEHUSI KYPCOBOTO MPOEKTA

OTJINYHO 00y4aroImuics: 1EMOHCTPUPYET:

- TIPOEKT MOJIHOM 00BbeMe; MPOCKT OTIMYAETCS TIIYOMHOUM MpopaboTKu
BCEX PA3JIENIOB COACPIKATEIBLHON YacTH, 0(OpMIIEH C COONI0IEHIEM
YCTaHOBJICHHBIX MIPABUJI; CTYJICHT CBOOOTHO BJIA/IEET TEOPETHUCCKIM
MaTepHuagoM, 0e30InO0YHO MPUMEHSIET ero MPU PELICHNUH 3aad,
c(OpPMYITHPOBAHHBIX B 3a/IaHUH; HA BCE 3aJJaHUsI JACT IPABUIIbHBIC U
000CHOBAHHBIE OTBETHI, YOSIUTEILHO 3aLIUIACT CBOIO TOUKY 3PEHUSI.

X0poIIo 00yYaroIuics 1EeMOHCTPUPYET:

— TPOEKT B MOJIHOM 00bEMe; MPOEKT OTINYACTCS TITyOUHON MpopaboTKu
BCEX pa3JesIOB COJEpPKATEIbHOH 4acTH, oopMiIeH C COOI0CHUEM
YCTaHOBJICHHBIX TIPAaBHUJI;, CTYAEHT TBEPAO BIIAJCET TEOPETUUYCCKUM
MaTepuajoM, MOXET NPUMEHSITh €ro CaMOCTOSTEIbHO WM TI0
YKa3aHUIO TIperojaBaresisi; Ha OOJBIIMHCTBO  3aJaHUN  JTaHBI
NpaBUIbHBIE OTBETHI, 3ALUIIACT CBOI TOYKY 3pPEHHS TOCTATOYHO
000CHOBAHO.

YIOBJIETBOPHUTEJIHLHO 00y4aroImuics: 1EMOHCTPUPYET:

— TIPOCKT BBIMTOJHEHHBI B OCHOBHOM IPaBWJIBHO, HO 0€3 OCTaTOYHO
rITyOOKOW TIPOPaOOTKH HEKOTOPBIX Pa3IeNiOB; CTYJAEHT YCBOMII TOJBKO
OCHOBHBIE pa3lielbl TEOPETUYECKOTO0 MaTephalia U IO YKa3aHUIO
npenoaaBarens (03 WHUIMATUBBI M CAMOCTOSITEIIBHOCTH) MPUMEHSIET
€ro MpaKTUYECKU; Ha 3aJlaHue OTBEYACT HEYBEPEHHO WM JOMYCKAET
OIMOKH, HEYBEPEHHO 3alMIIACT CBOIO TOUKY 3pEHUSI.

HEY/10BJIETBOPUTEILHO o0yyaromuics:

— HE MOXET 3alllUTUTh CBOU PEUICHUS, JOMYyCKaeT rpyobie paKkTHyecKue
OIIMOKM MpH OTBETaX Ha IIOCTABJIEHHbIE BOIMPOCHI HIJIM BOBCE HE
OTBEYAET HA HUX.

4.2.7. KpuTepum OLIEHKH CAMOCTOSATEJIbHOI PadoThI

[Tpu BBIOSTHEHUH CAMOCTOATEIBLHON PaOOTHI 00YUaAIOLTUIICS 1EMOHCTPUPYET:

3HAHUSI: OCHOBHBIE CBOMCTBAa TOpPIOYMX Ta30B, MX J0ObIMYy W TPaHCIOPT;
NPOEKTUPOBAHUE W  HKOHOMHUYECKOE OOOCHOBaHME CHUCTEMBbI Tra30CHAOXKEHUS
HACEJICHHBIX MTyHKTOB, PEXKUMbI MOTPEOJICHUS Ta3a, TUAPABIMYECKHIM pacdyeT ra3oBbIX
CeTel; HAaJeKHOCTh PACHPEAECIUTENBHBIX CHUCTEM; TEOPETUYECKUE OCHOBBI CKUTAHUS
rasa, ra30Bbl€ FOpPEJIKH U UX pacyeT, ra30Boe 000pyA0BaHUS.

YMEHHUS:  II0Jb30BAaTbCA  IPOCKTHOM, TEXHUYECKOM U  HOPMATHUBHOM
NOKYMEHTAIIMENH, OCBOUTh COBPEMEHHBIE METOJbl MPOECKTUPOBAHUS  CHCTEMBI
ra30CHA0KEHMSL.

BJIa/IecHHEe HABBIKAMU: MPUHIMIIAMA U METOJIaMH MOBBIIIEHUS 3(PPEKTUBHOCTU
HCIIOJIb30BaHMs ra3a B COBPEMEHHBIX YCIIOBUSX.

KpuTepun oieHKH BbINOJHECHHS CAMOCTOATEIbHOM PadoThl

OTJINYHO 00yJaromuics: AeMOHCTPUPYET:

- y0emuTeIbHOCTh, ApTyMEHTUPOBAHHOCTD 10 TEME, MPAKTHIECKYIO
3HAYUMOCTh U TEOPETHUIECKYI0 000CHOBAHHOCTH MPEJIOKECHUN 1
BBIBOJIOB. MOJKET J1aTh YCTHBIM OTBET HA 3aJlaHHBIN BOIIPOC, OTBEYAET
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Ha JIONOJTHUTEJIbHBIE BOIIPOCHI, YYaCTBYET B OOCYXACHUU IPYTUX
BOIIPOCOB.

XOpo1Io oOyyaromuics JeMOHCTPUPYET:

- COOTBETCTBUE OCHOBHBIM KPUTEPHUSAM U ITOKA3BIBAET CTPYKTYPHYIO
OPraHU30BaHHOCTh, JOTMYHOCTh, IPAMMATHYECKYIO U
CTHJIUCTUYECKYIO BBIpa3uTeNbHOCTh. CIIOCOOCH JaTh yCTHBIN OTBET Ha
BOIIPOC 110 TEME.

YOBJIETBOPHUTEJIBHO 00y4aroImuics: 1EMOHCTPUPYET:

- COOTBETCTBHE OCHOBHBIM KPUTEPUSIMHU: aKTYAIbHOCTh COACPKAHMUS,
BBICOKUH TEOPETHUECKUI YPOBEHb, ITyOMHA U TIOJHOTA aHAJIN3A
(bakTOB, SBICHUH, MPOOJIEM, OTHOCSIINUXCS K TeMe; HHGOPMAIIMOHHAS
HaCBILIEHHOCTh, HOBU3HA, OPUTMHAIIBHOCTD U3JI0KEHUSI BOIIPOCOB;
MPOCTOTA U TOXOJUYUBOCTh M3JTOKECHHS

HEY/I0BJIETBOPUTEIbHO | O0YyJarOIIUIACs:

- OOHapYKHJI HECOCTOSTEITBHOCTh OCBETUTD IIOCTaBJICHHBIE BOIIPOCHI,
0eccUCTeMHO, C TPYObIMH OIINOKaMH;

- OTCYTCTBYIOT HOHMMaHHSI OCHOBHOM CYTH BOIIPOCOB 33/IaHHBIX Ha
CaMOCTOSITEIIbHOE H3y4EHHE.

4.2.8. Kputepuum OUEHKH pellleHHs CUTYallMOHHOI 3ajauyM MpH
NMPOMEKYTOYHOM aTTecTaunu

[Ipu perieHun CUTYallMOHHOM 3aia4yl O0Yy4arOUKACS IEMOHCTPUPYET:

3HAHMA: TEOPETUYECKHUE MOJIOKEHUS MPEAIO0JIaraeMOro peuieH!s] CUTYalluOHHOM
3a/1a4y, B3aMMOCBA3b MCXOJHBIX JAHHBIX C MOJYyYa€MbIM PE3YJIBTATOM, METOJIOJIOTHIO
IIPUHATHS PEIIEHUN B KOHKPETHOM CUTYallNH;

yMeHusl: OTOMpaTh HHPOPMAIMIO, COPTUPOBATH €€ ISl PEIICHUs] CUTYallMOHHOMN
3aJlauM, BBISBJIATH KIIOUEBbIE MPOOJIEMbl, BBIOMPATh ONTHMAJIBHOE pELICHUE U3
BO3MOXHOU COBOKYITHOCTH PELIECHHU;

BJa/IecHHEe HABBIKAMM: IPUMEHEHUS TEOPETUYECKUX 3HAHMM [JIs1 peleHus
KOHKPETHOM CUTYallMOHHOM 3aJ]auM Ha MPAKTHKE.

Kputepun oneHku 3p(heKTHBHOCTH pellieHNs] CHTYAIIHOHHOM 3a1a4u

OT1au4Ho oOy4aromuics JeMOHCTPUPYET:

— MPaBUIBHBIA OTBET HA BOMPOC 33/1a4H;

— oIPOOHO, TTOCIIEIOBATENHHO, TPAMOTHO OOBSCHEH XOJI €€ PEIICHHS;

— pelIeHHE MOAKPETIIICHO CXeMAaTHYECKUMU N300paKeHUSMH U
JI€MOHCTPALUSIMH;

— IPaBUIBHOE U CBOOOHOE BIIaJIeHUE MPOPECCHOHATHHON
TEPMHUHOJIOTHEH;

— MPaBUIIbHBIC, YETKHE U KPATKHE OTBETHI HA JIOTIOJIHUTEIHHBIC BOPOCHI.

Xopo1o o0yJaromuics: AeMOHCTPUPYET:

— MPaBWJILHBIA OTBET HA BOIIPOC 33/1a4H;

— XOJI pelIeHus MoApoOeH, HO HEAOCTATOYHO JIOTHYCH, C CIMHHYHBIMU
OH_II/I6KaMI/I B ACTAJIAX, HCKOTOPBIMU 3aTPYAHCHUSAMU B TCOPCTUUCCKOM
000CHOBAaHNH;

— CXEMATUYECCKUX I/I306pa)KGHI/I$IX " ICMOHCTpalUAX NPpUCYTCTBYIOT
HE3HAYUTEIIbHBIC OITMOKH U HETOYHOCTH;

— OTBCTHI HAa JOMOJIHUTCIIBHBIC BOIIPOCHI BEPHBIC, HO HCAOCTATOYHO
YEeTKHE U KPaTKHUE.

Y10B1€TBOPUTEIBHO oOyyaromuics JeMOHCTPUPYET:
— OTBCT Ha BOIIPOC 3aJa4u JaH IMPAaBUJIbHO,
— 00BsSICHEHHE X0/1a pEeHIeHHs] HEJOCTaTOYHO MOJIHOE,
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HETIOCJIeI0BATEbHOE, C OMTMOKAMH, CTA0BIM TEOPETHUECCKUM
000CHOBAHHEM;

— CXeMaTuJecKue n300pakeHUs U JCMOHCTPAIIUN JTHOO OTCYTCTBYIOT
BOBCE, TUOO COMIEPKAT MPHUHIIUITUATHHBIC OITUOKY;

— OTBETHI HA JIOTIOJTHUTEIbHBIC BOMPOCHI HEAOCTATOYHO YSTKUE H
COJIEPIKAT OITMOKH B IETaIISIX.

HeynoBjieTBOpUTEJIHbHO

oOydJaronumcs:
— OTBCT HaA BOIIPOC CHTyaHHOHHOﬁ 3aa4u JaH HCIIPABUJIbHO.

Paszpabomuuk: oouenm Ilosapos A.B.

(noamuck)
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	13. Изложите известные вам гипотезы происхождения природных газов.

