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CamocrosiTeqibHasi padoTa cTyAeHTOB No aucuumninHe «l'azocHadxkeHme»:
METOJIMYECKUE YKa3aHUs 110 BBINOJIHEHUIO CaMOCTOSITENIbHOW paboThl is
ctyneHtoB  Hampasienus — 08.03.01 —  «CTtpoutenscTBO»;  Ipoduib
«TennorazocHabxeHne U BEHTUWISLUA»OUHON U 3a04HOM QopM oOyuenus/ KOro-
3amn. roc. yu-T; coct. ['.I'.Illeapuna. Kypck, 2017. 59 c., 6ubnuorp. c. 57.

Meroauyeckne  ykKazaHMs ~— OTpaxkalT  oOmwue  TpeOoBaHUA K
CaMOCTOSITETTbHOW PabOTe€ CTYJAEHTOB, TpeOOBaHHA K €€ COICPKAHHUIO W
BBITTOJIHEHNIO TI0 quciumuinHe «['a3ocHaOXkeHHne», comepKar OCHOBHBIC TE3HCHI
TEOPETHUECKOTO M3YUYCHHS AWCIMILIMHBI TI0 KaKIOMY paslely W KOHTPOJIbHBIC
BOIIPOCHI JIJISi CAMOIIPOBEPKH.

[IpennazHadeHpl s JIAI, OOYYAIOMIMXCS MO OYHOW M 3a04HO popmam
obyuenus  HampaBiaenus  08.03.01 -  «CTpouTennbCTBOY, npodub
TETUIOTa30CHA0KEHNE M BEHTHIISIIHSI.

TekcT neyataercst B aBTOPCKOW peaaKIUH.
[Moxamucano B meyartsb . ®opmat 60x84 1/16.
VY. neu. . . Yd.-u3g. . Tupax 50 k3. 3aka3. becruiatHo.
Oro-3anaguelii rocyqapCcTBEHHBI YHUBEPCUTET.
305040, r. Kypck, yi. 50 et Oktsi6ps, 94.
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COJIEP)KAHUE

3HaueHHEe CaMOCTOSATENbHON padOThl CTYIEHTOB B MPOIECCE OOYyUEHHUS
Llenu u 3agaun CPC B BeICHIEH LIKOJIE.
Buer caMocTosTeNNbHOM pabOThI CTYICHTOB.

PGKOMeHI[aI_II/II/I CTYACHTAM II0 OpraHUu3aluun CaMOCTOSITCJIbHOU

CamocTosgTenbHas pa60Ta CTYACHTOB B  YCIIOBHAX OaJUILHO-

PEUTUHITOBOM CUCTEMBI OLICHKU 3HAHUM.

6. YkazaHus Il CaMOCTOSITEIBHOW pPabOThl CTYJIEHTOB IO JUCIUIUIMHE

«I"a30cHaAOXKEHHEY.

7. IlepeyeHb OCHOBHOM ¥ JIONOJHUTEIBLHOM Y4YEOHOW JHUTEPATYpHI,

HEOOXOIUMOM 11 OCBOCHHUS TUCIIUILINHEI



1 3HayeHune caMOCTOATEIbHON Pa00OTHI CTYJACHTOB B IIpoLecce 00y4eHus

B BY3e.

CamocTtosTenbHass pabota cryiaeHTOB B BY3e sBisieTcs BaXXHBIM BHUIOM
y4eOHOM 1 HAYYHO! NeATEeIbHOCTH CTYACHTA.

CamocrositenbHass  pabotra crygeHToB (CPC)-510 yueOHas, yueOHO-
UccleloBaTeNbCKas, HAay4YHO-UCCIEAOBaTeNbCckass paboTa CTYAEHTOB, KOTOpas
MOJKET BBINIOJHATBHCS KaK BO BHEAYJUTOPHOE, TaK HMB ayJAUTOPHOE BpeMs IO
3aJlaHUI0 TIpenojiaBaTelis IMpU €ro METOAUYEeCKOM pykoBojacte. IIpu sTOoM
IpernojaBaTelb MOJHOCThIO (MM YacTMYHO) HE MPUHHUMAET HEMOCPEICTBEHHOIO
yuactuas B CPC, Beaymas poiib B CaMOCTOATENbHON padoTe MNPUHAIICKHUT
CTYJICHTY.

['ocynapcTBeHHBIN cTaHAapT mpeaycMmartpuBaer He meHee 50% oOmieit
TPYJOEMKOCTH  JUCHMIUIMHBI ~ BBIACNATH HA  CAMOCTOSITENIBHYIO  paboTy
ctynentoB.Iloatomy oOyuenne B BY3e cocTouT u3 JBYX B3aMMOBIHUSIOIIMX
yacTel mpoiiecca NoJyueHus BbICIIEro 00pa3oBaHMUs.

OI'OC BO 1o  HampaBleHHIO  NOATOTOBKHM  «CTpOUTENBCTBO»
OTpeeNsIeTO0IaCTh npodeccuoHanbHON NEATENbHOCTU BBIITYCKHUKOB,
OCBOMBIIIMX MTPOrpaMmy OakasiaBpuara:

- MH)XXCHEPHbIE W3BICKAHMS, MPOEKTUPOBAHUE, BO3BEICHUE, HKCILTyaTallUs,
oOCITy)KMBaHHE, MOHUTOPHHT, OIIEHKAa, PEMOHT W PEKOHCTPYKIUS 3aHUM W
COOPY)KCHUH; HH)KEHEpHOe o0ecrneyeHne U O000pYyJAOBaHHE CTPOUTEIbHBIX
OOBEKTOB U TOPOACKUX TEPPUTOpPUHM, a TakkKe OOBEKTOB TPAHCIOPTHOM
UHOPACTPYKTYPHI;

- NPUMEHEHHUE MAalIuH, O0OPYAOBaHUA M TEXHOJOTHH ISl CTPOUTENIBHO-
MOHTaXHBIX paboT, pabOT MO 3KCIUIyaTallud U OOCIYXHUBAHUIO 3JaHUN U
COOpYKEHHUH, a TaKKe JIJIsl MPOU3BOJICTBA CTPOUTEIbHBIX MAaTEPUAJIOB, U3/ICIUA U

KOHCTPYKIIHM; MPEANPUHUMATENBCKYID  JIESITEIBHOCTh W YIPAaBICHUE



MIPOU3BOJICTBEHHOM JE€ATEIbHOCTBIO B CTPOUTEIBHON M JKHIIMITHO-KOMMYHAJIbHOU
chepe, BKIOYAs OOECHEYEeHHME U OLEHKY 3KOHOMUYECKOM 3(P(EKTUBHOCTH
MPEeANPUHUMATEIBCKOH U NPOU3BOJICTBEHHON JAESTENBHOCTH; TEXHUYECKYIO H
AKOJIOTUYECKYI0 O€30MacCHOCTh B CTPOUTEIBHON U KWIMIITHOKOMMYHAJIbHOU
cepe. OcHOBHOM  3ajayeld BBICIIEH IIKOJIBI ~ ABISAETCS  MOATOTOBKA
KBaJIM(PUITUPOBAHHOTO BbIMycKHUKA BY3a cooTBeTCcTBYIOIIETO YPOBHS U NpOodhuIs,
KOHKYPEHTOCIIOCOOHOI'0 Ha pBIHKE TpYyAd, KOMIIETEHTHOI'O, OTBETCTBEHHOTIO,
CBOOOJIHO BJAJCIONIETO CBOeW mpodeccreil U OPUEHTUPOBAHHOIO B CMEXKHBIX
00JacTsIX AeATEIbHOCTH, CIOCOOHOrO K 3¢ (eKTUBHOM paboTe Mo CrnernuanbHOCTH
Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K MOCTOSIHHOMY IPO(ECCHOHATLHOMY
POCTY, COlManbHOU U NMPodheCCUOHATBHOW MOOUILHOCTH".

Pemenue »5ToON 3a4auMBKIIIOYAET TMOBBIIICHUE POJIM CaMOCTOSTEIBHOM
paboThl CTYIEHTOB HaJa Yy4yeOHbIM MaTEpHAIOM, YCHJIEHHS OTBETCTBEHHOCTH
npernojaBaTeieil 3a  pa3BUTHE HABBIKOB  CaMOCTOSITENIbBHOW  paboThl, 3a
CTUMYJIMPOBaHUE MPO(PECCHOHATBHOTO POCTa CTYJEHTOB, BOCIUTAHUE TBOPUECKOM
AKTUBHOCTHU Y WHULIMATUBBI.

CoBpemeHHBIN  crnenuanucT(0akagaBp)IobKeH — o0jajgaTh — MIUPOKUM
NepeYHEM3HAHUN, YMEHUNM M HABBIKOB, CPEAU KOTOPBIX OAHO W3 Ba)XKHEHIIUX -
HaJIM4YME Y  BBIIYCKHUKOB  OINPEACICHHBIX  CIIOCOOHOCTEH W yMEHHs
CaMOCTOSITEJIbHO n00bIBaThH 3HAHUS u3 Pa3IUYHBIX HMCTOYHUKOB,
CUCTEMATU3UPOBAaTh TMOJYYCHHYI0O HWH(OpPMaIUIO, aBaTh OICHKY KOHKPETHOM
¢buHaHcoBoi curyanuu. Popmupoanue HaBblIkOB CPC mpoucXoauT B TEUCHHE
BCErO0 TepHoja OOy4YeHHs dYepe3 YydacTHE CTYACHTOB B JIA0OPAaTOPHBIX U
MPAKTUYECKUX 3aHSATUSX, BBINOJHEHHE KOHTPOJIbHBIX 3aJaHUd U  TECTOB,
HAIlMCaHWEe KYpPCOBBIX MPOEKTOB M, HAKOHEIl, BBIMTYCKHBIX KBaJTU(DUKAITMOHHBIX
paboT. O4eBUAHO, YTO CaMOCTOSITeNIbHAsL PadOTa CTYJACHTOB UTPAECT PEIIAIONIYI0
POJIb B XOJI€ BCETO yueOHOro mporiecca.

CamocTosiTenbHast paboTa MOXKET peaTn30BbIBATHCS Yepe3:

1) wm3y4YeHWe W CHUCTEMATH3AIHMIO OQPUIIMAIBHBIX TIOCYAapCTBEHHBIX

JIOKYMEHTOB - 3aKOHOB, ITOCTAaHOBJICHWM, YKa30B, CTaHIApTOB, HOPMATHUBHO-



MHCTPYKIMOHHBIX ¥ CIPAaBOYHBIX  MaTEpPUAJIOB  C  HCIHOJIB30BAHHEM
MH(OPMAIMOHHO-TTOMCKOBBIX CUCTEM "KoHcynpTaHT-1UTIOC", "T'apanT",
riobanbHOM cetn "UHTepHeT";

2)  u3ydeHue y4eOHOW, HAYYHOM U METOJUYECKOW JIMTEPATYPHI,
MaTepraoB IMEPUOJUYECKUX HU3JaHUNM C IPUBICYEHHEM HIIEKTPOHHBIX CPEICTB
ouIMaNbHON, CTATUCTUYECKOM, IEPUOIUYECKON U HAyYHOH MH(POpMaLINH;

3)  MOATOTOBKY JOKIAIOB W pedepaToB, BHIIOJHCHUE KYPCOBBIX U
BBIMMYCKHBIX KBAIM(PUKALMOHHBIX PaboT;

4)  yvactue B pabOTe CTYACHYCCKMX KOH(MEPCHIUI, KOMILICKCHBIX
HAy4HBIX UCCIIENOBAHUSAX.

CamocrosiTenbHas paboTa IpUOOIIAET CTYJEHTOB K HAYYHOMY TBOPUYECTBY,

IMOUCKY U PCIICHUIO dKTYAJIbHBIX Hp06JI€M CTPOUTCIILCTBA.

21lenn u 3agaun CPC B BbICIIeil HIKOIE

I'maBuas mnenp CPC coBmamaer ¢ 1LEIbI0O OCHOBHOM IENIbI0 OOyYeHHS
CTyJleHTa — TOJTOTOBKOW CIEIHUAIUCTa C BBICIIMM OOpa3oBaHHeM. BaXHbIM u
HEOOXOJMMBIM YCJIOBUEM TIPOBEICHUS CaMOCTOSITEIbHOM pabOThl SABISETCS
dbopMupoBaHUE YMEHHSI CaAaMOCTOSITEIBHON PaOOTHI IS MPUOOPETEHUS 3HAHUM,
HABBIKOB U BO3MOKHOCTU OpTaHU3aIMU y4eOHOW 1 HAyYHOU JeATEIHHOCTH.

Llenpro CaMOCTOSITEIILHOM paboThI CTYJICHTOB - OBJIaJICHUE
(GyHIaMEHTaTbHBIMU  3HAHUSIMHU,  NPO(PECCHOHATBHBIMH  YMEHUSAMH U
HABBIKAMHJICATEITLHOCTH TI0 MPO(UITIO, ONBITOM TBOPUYECKOM, MCCIIEI0BATEIBCKOM
nestenbHOCTH. CamocTosiTenbHAs padoTa CTYACHTOB CIOCOOCTBYET DPa3BUTHIO
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH W OPTraHW30BAaHHOCTH, TBOPYECKOTO
moAXo/a K pelnieHruro IpodeM yaeOHOro 1 mpo(ecCHnoHaIbHOTO YPOBHS.

3amayamMu caMOCTOSITEIbHOM pabOThI CTY/I€HTOB!

- CHCTEMAaTH3aIis U 3aKPEIUICHUE TMOTYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUIECKUX YMEHHUI CTY/ICHTOB;

- yr1yOJIeHHE U pacIlIuPEeHUE TEOPETUUCCKUX 3HAHMIA;



- (opmMupoBaHME YMEHHUH HCIONB30BaTh HOPMATHUBHYIO, CIPABOYHYIO,
MAaTEHTHYIO JOKYMEHTALHUIO U CIIEHHAIIbHYIO JTUTEPATYPY;

- pa3BUTHE [O3HABATENIbHBIX CHOCOOHOCTEW M AKTHMBHOCTH CTYIEHTOB:
TBOPUECKOW  WHULMATHUBBL,  CAMOCTOSITEIbBHOCTH,  OTBETCTBEHHOCTH M
OpraHU30BaHHOCTH;

- (GOopMHpOBaHUE CAMOCTOSITENIBHOCTA MBIIIJIEHUS, CIIOCOOHOCTEH K
caMOpa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aluiy;

- pa3BUTHE UCCIIEOBATEIIbCKUX YMEHUM;

- HCIIOJIb30BaHUME MaTepuajna, COOpPaHHOTO M IOJYYEHHOIO B XOJ€
CaMOCTOSITETIbHBIX 3aHATHI Ha MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHUAX, TNPHU
HanucaHuu  pedepaToB, MpPU  BBIIOJHEHUM  KYPCOBBIX UM BBIITYCKHOMN
KBaIM(UKAMOHHOW  pabor, s 3P(EKTUBHOM MOATOTOBKM TEKylIeH U

HpOMG)KYTO‘IHOﬁ aTTeCTalluu.

3 Buabl caMOCTOATEJILHOM Pad0ThI CTY/I€HTOB

CamocrosTenbHy0 paboTy cTyaeHToB B BY3e MOXHO yCIIOBHO pa3lenuTh
HAa JIBa THIIA:

— ayJIMTOpHAs, 1O pyKOBOJCTBOM IpEINoaaBaTes;

- BHEAYTUTOPHA.

O6a Tunma WMEIT TECHYIOB3aMMOCBSI3b M  MNPEAYyCMaTpPUBAIOT  HX
nuddepeHIanu, 4TO MO3BOJISET MOBBICUTH 3(P(HEKTUBHOCTh PE3yJbTaTOB €¢
BoimoniHeHus. Coaeprkanue ayautopHoit u BHeaynutopHorr CPC obycnosnena YII
JUCIUIUIMHBL U paboueld  mporpaMmoi,  pa3paOOTaHHON  BEIYIINM
MpenoaaBaTeseM.

OCHOBHBIMH BHJIaMU CaMOCTOSTEIBLHOW pabOThI CTYICHTOB 0€3 ydJacTHs
npenoaaBatenes siBIsSIOTC:

- (¢opMHpOBaHHE W YCBOCHHE COJICpKaHUS KOHCIEKTa JIeKIWid Ha 0ase

PEKOMEHI0BAaHHOM JIEKTOPOM Yy4eOHOM JIUTEepaTypbl, BKIOYass UH(GOPMAILMOHHbIE



o0pazoBaTeIbHbIE PeCYPCHI (JIEKTPOHHBIE YYCOHUKH, JIEKTPOHHbIE OMOINOTEKU U

ap.);

- HanucaHue pedeparos;

- TOATOTOBKA K TIPAKTHYECKUM W JAOOpPATOPHBIM 3aHATHAM, WX
odopMIICHHE;

- COCTaBJICHUE AHHOTHUPOBAHHOTO CIHCKAa CTaTe€d M3 COOTBETCTBYIOIIUX
YKYPHAJIOB 10 COOTBETCTBYIOILIEN OTPACIIU 3HAHUU;

- IOJITOTOBKA PEIEH3U Ha HAYYHYIO CTaThIO, IOCOOUE;

- BBITMIOJTHEHUE MUKPOUCCIICI0OBAHU;

- IOJITOTOBKA MPAKTUYECKUX Pa3padO0ToK;

- BBITIOJTHEHUE KOHTPOJIBHBIX 3aJlaHUi B BHUJE PEIICHUs OTACJIbHBIX 3ajad,
MIPOBEICHUSI TUIIOBBIX PACUETOB, PACUCTHO-KOMIIBIOTEPHBIX U WHIWBHUAYaTbHBIX
paboT Mo OTACIBHBIM pa3jieiaM JUCIUIUIUHBI;

. KOMITHIOTEPHBINA TEKYIIUH CAaMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH
Ha 6a3e AIEKTPOHHBIX O0YYAIOMINX U aTTECTYIOIIUX TECTOB.

[IpenonaBarens MOXET pacHIMPUTh CIHUCOK pabOT WM 3aMEHUTh Ha
crienupuIecKue.

OCHOBHBIMH BHUJAMHU CaMOCTOSATENHbHON pPabOThl CTYACHTOB C Y4YacTHEM
MPENoaaBaTENCH SABISIFOTCS:

- TeKYyIIUE KOHCYJbTallUH;

- KOJUIOKBUYM Kak ()opMa KOHTPOJISI OCBOCHHSI TEOPETHUECKOTO COJICPIKAHUS
JUCIUIUIMH: (B YaChl KOHCYJbTAIlUN, TPETYCMOTPEHHBIX YYEOHBIM TIAHOM );

- IPUEM U pa300p KOHTPOIBHBIX 3aJJaHUM (B Yachl IPAKTUUYECKUX 3aHITUI);

- TpueM U 3ammTa J1abopaTOpHBIX PpaboT (B dYachkl MPOBEACHUS
1a00paToOpHBIX PadboT);

- BBIIIOJIHEHUE KYPCOBBIX pabOT WIM MNPOEKTOB  (PYKOBOJCTBO,
KOHCYJIbTUPOBAHUE U 3aIUTA,

- BBIIOJIHEHUE HAay4YHO-UCCJEAO0BATENbCKOW  pabOThl  (PYKOBOJCTBO,

KOHCYJIbTHPOBAHUE H 3aIUTa padoT);



- BBINOJIHEHHE BBIMTYCKHOW KBAIM(PUKAIMOHHON pPaboThl (PYKOBOJCTBO,

KOHCYJIbTUPOBAHUE U 3allUTa BBIIYCKHBIX KBAIU(PUKALIMOHHBIX padoT).

BrInosiHss caMoCTOsATENbHYIO padO0Ty MO KOHTPOJIEM MPEnoiaBaTess

CTYZIEHT JIOJKEH:

- OCBOWTH HEOOXOJUMBIM MHHHUMYM cojepkaHus, BbiHocuMbIH Ha CPC
CTYZIEHTOB M IPEIJIOKEHHBIN MTPENOAABATENIEM 10 JaHHOW JUCLUILIAHE.

- IUTAHUPOBATh CaMOCTOSATEIbHYI0 PAa0OTy B COOTBETCTBUM C TpadUKOM
CaMOCTOSATEIbHOM pabOoThl, IPEIJIOKEHHBIM MTPENOo1aBaTEIIEM.

- BBIOJIHATH CaMOCTOSITENIbHYI0O pabOTy B OpraHU3alMOHHBIX (opmax,
IPEeyCMOTPEHHBIX YU€OHBIM ITUIAHOM U paboyel mporpaMMon TUCHHUIIINHBL

- BBITIOJIHATH CAMOCTOATENbHYIO pa0OTy U OTUYUTHIBATHCA 110 €€ pe3ysbTaTam
B COOTBETCTBMM €O cpokamu otdetHoctn 1o CPC, mnpemioxeHHOU
IPENOIABATENEM.

CTyaeHT MOKeTCBepX MPeAJIOKEHHOT0 TpernoiaBareneM (mpu 000CHOBAaHUU
U COTJIACOBAHMU C HUM) U MUHUMYMa 00s3aTE€IbHOIO COIEPIKAHNUSA:

- CaMOCTOSITEJIBHO  OMNpEAeNsATh YpOBeHb (TIyOuMHY) mpopaboTKu
coJlepKaHUs MaTepHUaIIa;

- IpeuIaraTh JOIOJHMUTENIBHBIE TEMBI M BOIPOCHI [UISI CaMOCTOSTEIBHOU
popabOTKH;

- B pamMKax oOmiero rpaduka BBITOJHEHHS CaMOCTOSITEILHOH pPabOThHI
npeuiaraTb 00OCHOBAHHBIN MHIMBUYaJbHBIM rpadyK BHITOJIHEHUS U OTYETHOCTH
o pe3yinbratam CPC

- MpejularaTb CBOM BapHaHThl OPraHU3allMOHHBIX (OPM CAMOCTOATEIHHOU
paboTHI;

- HCIIOJIb30BaTh MAJIi CAaMOCTOSATEIbHOM pabOThl METOJUYECKHE MOoCcoOus,
yueOHbIe TocoOus, pa3paboTKH CBEpX MPEAJIOKEHHOTO MPENoJaBaTeNIeM MEePEUHs;

- ACII0JIB30BaTh CAMOKOHTPOJIb PE3YJIbTaTOB CAMOCTOSATEIBHON paOOTHI.

Kaxx1plil CTyA€HT BBINOJIHAET BHEAYAUTOPHYIO pabdoTy MO JUYHOMY
MHIUBUYAJILHOMY IUIaHY, B 3aBUCUMOCTH OT €ro MOJArOTOBKH, BPEMEHU U IPYTUX

YCIOBHI.



OnHa U3 OCHOBHBIX OCOOCHHOCTEH OOy4YeHHsT B BBICIICH IIKOJIE
3aKJIIOYaeTCSl B TOM, YTO TMIOCTOSHHBIM BHEIIHUN KOHTPOJb 3aMEHSETCS
CAMOKOHTpPOJIEM, AaKTUBHAs poib B OOYyYEHHWHM TPUHAMICKHUT HETOIBKO
MPEToaaBaTemio, HO U CTYACHTY.

3amaHus ¥ MaTepUaNbl Il CAMOCTOSTENIbHON paOOThl BBIAAIOTCS BO BPEMs
y4eOHBIX 3aHATHH, TaM K€ TMpENoJaBaTelb OCYIIECTBIACT KOHTPOIb 3a
CaMOCTOSITEJIbHOM paboTON M OKa3bIBa€T IMOMOILb CTYJEHTaM IO MpaBUIbHOU
opraHu3anuu padboThl.

YtoObl BBHIMIOTHUTH BECh O0OBEM CaMOCTOSITENBHON pPabOTHI, HEOOXOAMMO
3aHUMAThCSl ©KeAHeBHO. HauMHaTh caMOCTOSITeNbHBIE BHEAYAUTOPHBIC 3aHITHS
CJIeJIyeT C TMEePBBIX )K€ THEH cemecTpa.

Paboma ¢ numepamypuvimu ucmounuxamu.

[Ipu pabore ¢ JNUTEpPaTypHBIMH HCTOYHWKAMH HEOOXOJMMO HE TOJIHEO
0TOOpaTh KHUTHM, HO M HAyYWUThCS TPABMJIBHO WX YUTaTh W BECTH 3amucu. [l
nogbopa  JUTEpaTypel B OUOJIMOTEKE  WCMOJB3YIOTCS  alpaBUTHBIA |
CUCTEeMaTHYECKUI KaTajIoru.

[IpaBunbHBIE  1MOAOOP YYEOHHMKOB PEKOMEHIYeTCS IpernojaBaTesieM,
YUTAIOMINM JIEKITMOHHBIA Kypc. HeoOxomumas nuteparypa MOXKET OBITh TaKxke
yKa3zaHa B METOJUYECKUX pa3pabOTKax Mo JUCHHUILIINHE.

[Ipy wm3yueHuum maTepuana Mo Y4YEOHHKY IIOJIE3HO JIOMOJHATH KOHCHIEKT
nekuuid. TaM ke ciemayeT OTMedaTh BOMPOCHI, BBIICICHHBIC NI KOHCYJIBTAIMH C
IPEToaBaTEIEeM.

BreiBogpl, moONydeHHBIE B pe3yjbTaTe HW3Y4YeHHS, PEKOMEHAYeTCS B
KOHCIIEKTE BBIJICISATh, YTOOBI OHM JTy4Ille 3alIOMUHAJIUCH.

Ipaxmuueckue 3ansamus.

Bce ympaxkHeHuss W pemieHue 3amad MPOBOJSATCS IO BBHIYUTAHHOMY Ha
JEKIUSIX MaTepualy M CBA3aHbI, KaK MPABHUIIO, C IETATHHBIM pa300pOM OTIEITHHBIX
BOMPOCOB JICKITMOHHOTO Kypca. ToJbKO Mmocie yCBOSHHs JEKIIMOHHOTO MaTepHrasa

H3JI0OKCHHOI'O Ha JICKOMAX, OH 6y,[[€T 3aKPCINIATBCA Ha IIPAKTHYCCKHUX H



Ta00paTOPHBIX 3aHATHUIX KaK B Pe3yibTaTe OOCYXKJICHUS M aHaIu3a JIEKIIMOHHOTO
Marepuala, Tak U C MOMOIIBIO PEIIeHHs TPOOJIEMHBIX CUTYaIlui,3a/1a4.

[Ipu camMoCTOSATENIBHOM pELIEHUH 3a]1a4 HY>KHO O0OCHOBBIBATH KaXIbIH dTam
pELIeHUs, UCXOAs U3 TEOPETUUECKHX MOJIOKEHUN Kypca. Eciu CTyA€HT BUAUT
HECKOJIbKO TMyTel pelleHus MpooOsieMbl (3a1aud), TO HYXHO CpPaBHUTh HX U
BBIOpaTh camblil panuoHaidbHbIN. [loje3Ho 10 Hauyana BBIYUCICHUM COCTAaBUTh
KpaTKUM IUIaH pelieHus npodseMbl (3agaun). Pemenue npoOneMHBIX 3a7ad
cieayeT wu3jaraTh MOAPOOHO, BBIYUCIIEHHUS pacrojiaraTb B CTPOTOM MOPSIKE,
OTHEJIsAsl  BCIIOMOTATEbHBIE  BBIYMCIEHUS OT OCHOBHBIX. PemieHus mnpu
HEOOXOAUMOCTH HYKHO COMPOBOXKIAATh KOMMEHTAPUSIMH, CXeMaMH, YePTeKaMU U
pUCYHKaMHU.

CrnemyeT TOMHUTH, 4YTO peEHIEHHE KaXJIOW Yy4eOHOW 3ajaud JIOHKHO
JIOBOJIUTKCS 10 OKOHYATEIBHOTO JIOTHUYECKOTO OTBETA, KOTOPOT'0 TpeOyeT YCIOBHE,
U 1O BO3MOXHOCTH C BbIBOJOM. I[lonydeHHBIH OTBET CIEAYET MPOBEPUTH
croco0amu, BBHITEKAIOIIMMH U3 CYIECTBa JaHHOU 3amauu. [lone3Ho Takxke (eciu
BO3MOXHO) pelaTh HECKOJIbKMMU CHOCOOAaMU U CPaBHUTH IOJYYCHHBIE
pE3yIbTaTHI.

Ecam HegocTaTOYHOCTh YCBOEHHSI BOMPOCA BBIACHAETCS TOJBKO IPHU
U3YUYEHUU JalbHEWIIEro MaTepualia, TO HaJ0 BEPHYTHCS M IMOBTOPUTH IIJIOXO
YCBOEHHBIN MaTepuai. BaxHbIil KpUTEPUH YCBOCHUS TEOPETUYECKOTO MaTepruaa -
YMEHUE pellaTh 3aJayd WM YCIEIIHO MPOWTH TECTUPOBAHUE MO MPOUJECHHOMY
Marepuany.

Koncynemayuu

Ecnu B mpouecce caMOCTOATENbHOW  pabOThl y CTyAEHTa BO3HUKAIOT
BONIPOCHI, Pa3pelIuTh KOTOPHIE CAMOCTOSITENIbBHO HE YIAeTcsi, HEOO0XOIMMO
00paTUTHCS K MPENOIaBaTEIIO JIJIsl IOJTYYCHHS Y HETO Pa3bsICHCHUA WITH yKA3aHUM.
B cBoux Bompocax CTYAEHT JOJKEH YETKO BBIPa3UTh, B YEM OH HCHBITHIBAET
3aTPYJHEHUs, XapakTep OTOro 3aTpyJHEHUs. 3a KOHCYJbTalUeW clieyeT
oOparmiarbcsi ¥ B cllydae, €ClI BO3SHUKHYT COMHEHHUS B MPABUILHOCTH OTBETOB Ha

BOIIPOCHI CAMOTIPOBEPKH.



Iloozomoexa k 2K3amMeHam u 3a4eman.

[lonroToBka K 53K3aMEHY CIOCOOCTBYET 3aKpEIICHUIO, YIIIYOJICHUIO U
0000IIEHNIO 3HAHUM, MOTYYaeMbIX, B Mpoliecce OOYUYCHUS, a TAKKE MPUMEHEHUIO
UX K PEIICHUIO0 MPAaKTUUECKUX 3a/1a4. [ 0TOBACH K AK3aMEHY, CTYJICHTIUKBUIUPYET
HMMEIOIIUeCs TPOoOesbl B 3HAHUSAX, YIIIYOJISIeT, CUCTEMAaTU3UPYET U YIOPSII0UUBACT
cBOM 3HaHuA. Ha sK3aMeHe CTYJeHT IEeMOHCTPUPYET TO, YTO OH MIpHoOpen B
nporecce 00y4eHus Mo TUCLUUIIIIUHE.

DK3aMeHAIlMOHHAsI CeCcCHUsl - OTO Cepus DK3aMEHOB, YCTaHOBJICHHBIX
y4eOHbIM TIaHOM. Mexnay sk3ameHamu uHTepBan 3-4 nus. He ciempyer mymars,
410 3-4 JIHSI JOCTATOYHO JJIsl YCIICTHON MOATOTOBKH K dK3aMEHaM.

TpeGoBaHust K opraHu3alMy MOJTOTOBKUA K dK3aMeHaM Te€ K€, YTO U TpHU
3aHATHSIX B TEUYEHHE CEMECTpa, HO COONIOAAThCS OHM JOJDKHBI OOJee CTpOro.
CuctemaTnyeckass TOJATOTOBKAa K 3aHATHUAM B TEYCHUE CEMECTpa IIO3BOJIUT
UCITIOJIH30BaTh BPEMs DK3aMEHAIIMOHHON CeCCUM JIJIsi CHCTeMaTU3alluy 3HAHUH.

Jlyymie cpa3y COpPHEHTHpPOBATbCA BO BCEM Marepuaie U 00s3aTeNIbHO
PacIoIOKUTh BECh MAaTepual COTJIACHO 3K3aMEHAIMOHHBIM BOIpocaM.JTa paboTta
MOXKET 3aHATh HEKOTOpOe BpEMs, HO TIOMOXET OBICTPO OPHUEHTHUPOBATHCS B
MaTepuale, BBIHOCUMOM Ha 9K3aMeH 10 JIUCUHUIIINHE.

[TonroToBka K 3a4eTy (IK3aMeHY) CBsi3aHa HE TOJBKO C «3alIOMUHAHUEM», a
OpeanoyaraéT W IEepPEOoCMBICIEHUE Marepuana, U JaXe pPacCMOTpPEHHE
aJIbTCPHATUBHBIX UICH.

Ilpasuna Hanucanus HayuyHelX meKcmos (peghepamos, Kypcogvlix U
OUNIOMHBIX pabom,).

ChHauana  HeoOXommMo  pa3oOpaThCs,  KakoBa  HCTHHHas  IeJb
pa3pabaThiBa€MOr0 HAYYHOTO TEKCTa, YTOOBI Pa3yMHO pacHpeleluTh Bpems IS
CaMOCTOATETHHOM padOTHI.

[lucate cneayeT SICHO M TMOHSTHO, CTapasChb OCHOBHbBIC IOJIOKEHUS
(dbopMynHpOBaTH YETKO W HEABYCMBICICHHO), @ TAK)KE CTPEMSICh CTPYKTYPHPOBAThH

cBOi TekcT. Pabora, HamMcaHHas «CIUIOIIHBIM TeKCTOM» (0e3 3arojoBKOB, 0e3



BBIICJICHUS KPYIHBIM MIPUPTOM HamOOJee BAKHBIM MECT M T.JA.), BBI3BIBAET
TPYAHOCTb €€ BOCTIPUSTHS.

O0bem Tekcta U TpeOoBaHUA MO 0POPMIICHUIO U3JIAraloTCs B HOPMATUBHBIX
nokyMmeHTax BY3a, o KOTOpbIM JOJIKEH COOOIIUTD MPENo1aBaTelb.

Pabounii BapuaHT TeKcTa KypcoBOM pabOThl (IPOEKTa) MPEeAOCTaBIIAETCS
pYKOBOAMTEN0 Ha mpoBepky. Ha ocHoBe pabOodero BapuaHTa TEKCTa
PYKOBOAMTEIL BMECTE CO CTYJEHTOM 00CYXk1aeT BO3MOKHOCTH JOPAOOTKH TEKCTA,
ero opopmienue. [locie nopadboTku Kypcoasi paboTta craercs Ha kadenpy i ee
OLICHUBAHUS PYKOBOJUTEIIEM.

3amura KypcoBod pabOThl CTYAEHTOB MPOXOJUT B CPOKH, YCTAHOBIICHHbBIE
rpauKoM y4yeOHOro nporecca.

He nomyckaroTcss K 3amuTe BapuUaHThl KypCOBBIX pPalOOT, HaiiJIeHHbIE B
WNuTepHeT, ckaHMpOBaHHbIE yUeOHBIX MOCOOUIA, a TAK)KE KOMMU PaHee HAMMMCAHHBIX

CTYJICHUYECKUX PabOoT.

5 ba/uIbHO — peHTHHIOBasi CHCTEMA OLEHKH CAMOCTOSITEJIbHOWH padoThl

CTY/J€HTOB

bamneHo-peiitunroBas cucrema (bPC) mpeamonaraer MHOro6aibHOE
OIICHUBAHHE CTYJCHTOB, T.€. BO3MOXXHOCTh OOBEKTHBHO OTpa3WTh B Oaiiax
pacuigpeHue auamna3oHa OleHUBaHUS WHIUBUIYAIBHBIX CIIOCOOHOCTEH CTYACHTOB,
WX YCWIMH, TIOTpAYEHHBIX Ha BBIMNOJHEHHWE TOrO WJIM HHOrO BHUJA
caMmocTosTeapHON padoTel. BPC mo3BonseT ¢ Havaia n3ydeHus AUCIUILINHBI YHTH
OT MATHOAUIBHOW IIKaNbl OIEHUBAHUSA W MPUUTH K HEW JIUIIL IPH TOJBEICHUU
WUTOTOB, KOTrJa 3apa0OTaHHBIC CTYACHTAaMHM Oajulbl TEPEBOASATCS B IPUBBIYHBIC
OIIEHKHU (OTJIMYHO, XOPOIIIO, YAOBIETBOPUTEILHO, HEYIOBIETBOPUTEIbHO). Kpome
toro, BPC Moryr BKIIOYaThCA JOIMOJIHUTEIBHBIE IOOIIPUTEIbHBIC Oalabl 3a
OpPUTMHAJIBLHOCTh, HOBWU3HY TOAXOJOB K  BBINOJHEHHUIO  3aJaHUM s
CaMOCTOSITEILHOW pal0OThl WM pa3pelieHuI0 Hay4dHbIX MpooOsieM. Y CTyaeHTa

MMEETCS BO3MOXHOCTb TOBBICUTH YYE€OHBIM pPEUTHHI MyTeM Y4acTus BO



BHEyueOHOM pabore (yyacTue B OJMMIMAAAaX, KOH(PEPEHLUSAX; BBIIOJIHEHHUE
MHIUBUIYAbHBIX TBOPUYECKUX 3aJlaHul, pedepaToB; ydyacTue B pabOTe HAYyYHOTrO
Kpy’KKa U T.JA.). 3aJepiKKa clladyd paOOThIB CPOKHM YKa3aHHBIE IPENOAABATEIEM
MOKET MPUBECTH K CHHYKEHUIO KOJIMYECTBA MOJYYEHHBIX OaJlIOB 32 BBIIIOJIHEHHE
pabotel. Eciu cTyAaeHT TOTOB cJaBaTh 3a4eT WM IHUCATh CAMOCTOSITEIbHYIO
paboTy paHblIe TPYIIbL, OH MOKET MOJIYYUTh JOMOJIHUTEIbHbBIE OAJIIIBI.

Benenne BPC mno3BosisieT MHIMBHUAyalbHbIE OCOOCHHOCTH CTYAEHTOB, a
TaKkke OOBEKTHBHO OILICHUTh B Oaylax yCWIHS CTYACHTOB, 3aTpauy€HHbIE Ha
BBIMOJTHEHUE OTJIETIbHBIX BUJIOB pa0OT.

Tecmogvle 3a0anus 01 MeKYue20 u RPOMeAHCYmMoUHO020 KOHMPOJis 3HAHUU.

OnnuMm u3 BuaoB CPC sBiseTCS UCNOIB30BaHNE TECTOB HEITOCPEACTBEHHO B
nporecce oOyueHHUsl NMpPU CaMOCTOSATENbHOW paboTe cTyneHTOB. B stom ciyuae
CTYJEHT caM IpOBepsieT CBOM 3HaHWA. He OTBETHB cpa3y Ha TECTOBOE 3aJaHUE,
CTYZIEHT IOJIy4aeT NOACKA3KY, Pa3bsACHSIOLIYIO JIOTUKY 3aJIaHUSl U BBINOJHSET €ro
BTOpOoM pa3. Ilocie MOBTOPHOrO YCIEIIHOTO TECTUPOBAHMS JIAHHBIA pa3ies

AUCHUINIMHBI JIYYIIC YCBAUBACTCA CTYACHTOM.

6YkazaHusi A CAMOCTOSITeJIbHOH  padoThl MO  JUCHHUIINHE
«I'a3ocHaAOKEeHHEY.

BBenenue B «I'azocHa0KeHHE»

l'azocHaOkeHHMe — 93TO HayKa W OTpacib HApOJHOTO XO3SMUCTBA,
0a3upyromascs B HACTOSIIEe BPeMs Ha HCIOJIb30BAaHUU TOPIOYUX (IMPUPOJHBIX H
HMCKYCCTBEHHBIX) Ta30B, 3allachl KOTOPHIX B Hallled CTpaHe BeEIUKHU. TOJIBKO
pa3BelaHHbIE 3alachkl MPUPOAHOTO Ta3a COCTaBJISIIOT OKojgo S50 TpaH. M3.
[TorenumnanbHbIe 3amacel raza UCUUCIAOTCS B 240 TpiH. M3.

[To mporao3zam MupoBoro 3Heprerudeckoro areHrctsa, nociae 2010 r. ra3
Mo oObeMaM TMOTPEOJICHUS CTaHET BTOPHIM MOCIe HE)TH MCTOYHUKOM SHEPIUU B
MHpE, OTTECHUB yrojib Ha Tperbe Mecto. K 2030 r. mons rasza B CTPYKType

MHUPOBOTO MOTPEOJICHUS IEPBUYHON SHEPTUU MOBBICUTHCS 10 25 %.



Takum 00pa3om, razomnoTpedieHUE XapakTepu3yeTcs ©0o0Jiee BBICOKUMHU
TeMIIaMM pPOCTa II0 CPaBHEHUIO C JAPYIUMH BHUAAMHU DHHeproHocureneu. l'as
SIBJISIETCS JIYUIIIMM BHUJIOM KJIACCUYECKOr0 TOIUIMBA, IOATOMY UCIIOJIB30BaHUE €TO B
HACTOSIIEE BpeMs TEXHUYECKU U SKOHOMHYECKHU BEChMa 11€J1eCO00pa3HoO.

Jlonst mpupoaHOro raza B TomMBHOM OanaHce Poccum cocrtasmisier 60 %.
Tak kak OpUPOIHBIN Ta3 SBISETCS BBICOKOI(P(DHEKTUBHBIM IHEPrOHOCUTEIEM, B
YCIIOBUSIX SKOHOMHYECKOIO0 Kpu3uca Ta3u(uKaius MOXKET COCTaBUTh OCHOBY
COIIMAIbHO-DKOHOMUYECKOTO  pa3BuTUsi  peruoHoB  Poccum,  oOecrnedyuThb
yIIy4IlleHue YCIOBUU TpyJa U ObITa HaceJIeHHUs, a TaKKe CHIKCHHE 3arpsi3HEHUS
OKpY’KaroIen Cpeibl.

[lo cpaBHEeHUIO C JpPyrMMH BHJAMU TOIUIMBA TPUPOJHBIA Tra3 HMEET
CIICAYIOIINE TPEUMYIIECTBA: BBICOKYIO TEIUIOTY CrOpaHus, IOJIHOE CropaHue,
HU3KYI0 €e0eCTOMMOCTh, BO3MOXHOCTh TPAHCIIOPTUPOBAHUS Ha  OOJbIIHE
paccTosiHUsl O TPYOOINPOBOJAaM, BBICOKYIO KapOMPOU3BOAUTEIHLHOCTL (OoJee
2000 °C), BO3MOKHOCTh aBTOMATH3aI[MMd TIPOIIECCA TOPEHUS M JTOCTUKECHUS
BBICOKMX KO3 duimeHToB rmose3Horo neiicteus. Kpome mnepeuucieHHOro
NPUPOAHBIA Ta3 SBISIETCS LEHHEHIIUM CBIphEM JUIsl PAa3IMUYHBIX OTpaciei
XUMHYECKOUN MPOMBIIIJIEHHOCTH.

Hcnonb3oBanue Ta30BOr0 TOIUIMBA IO3BOJIAET BHEAPATH 3()PEKTUBHbBIC
METO/IbI nepenayn TETIOTHI, CO3/1aBaTh SKOHOMUYHbBIE u
BBICOKOIIPOM3BOIUTENbHBIC TEIJIOBBIE arperatbl C MEHBIIUMHU Ta0apUTHBIMH
pasMepamMu, CTOUMOCTBIO U BbicOKUM KII/JI.

OcHOBHOMW 3ajayeil mpU HUCIIOJB30BAHUU MPUPOJHOIO ras3a SBISIETCS €ro
palMoOHaIbHOE MOTPEOJICHUE, T.€. CHUXKEHUE YJEIBbHOIO pacxoda MOCPEICTBOM
BHEJIPEHUS] YKOHOMHUYHBIX TE€XHOJOTHYECKHUX IMPOIIECCOB, MPU KOTOPHIX Hamboee
MOJIHO PEaTU3ylOTCsl TOJIOKUTEIbHbIE CBOMCTBa rasza. [IpumeHeHune ra3oBoro
TOIUIMBA TMO3BOJISIET U30€XKaTh MOTEPh TEIIOTHI, OMPEAEIIEMbIX MEXaHUYECKUM U
XUMUYECKUM HEJI0XKOTOM, YMEHBIIEHHWE MOTEePb TEIUIOTHl C YXOIAIIUMHU Tra3amMu
pu Malbix ko3 uuurentax pacxoaa Bozayxa. [Ipu pabote arperaToB Ha ra30BOM

TOINIMBE BO3MOXXHO TAKIKC CTYIICHYATOC MCIIOJIb30BAHHC IIPOAYKTOB CIrOpaHHUs.



be3omacHOCTh, HAJIEXKHOCTh M DKOHOMUYHOCTH T'a30BOTO XO3HCTBA 3aBUCST
OT CTETEHU MOATOTOBKH O0CTY>KHUBAIOIIETO MepCcoHaa.

Henbs wu3yuenus aucuurmiivHbl «CHUCTEMBbl Ta30CHAOKEHUS» — HAYYUTH
CTYJICHTOB MPABUJILHOMY MOHUMAHUIO 3aja4, CTOSAIIMX Mepe]] HHKEHEpaMU-dHEP-
F€TUKAMH MPU IKCIUTyaTallM CUCTEM Ta30CHA0XEHUS ¢ YY€TOM SKOJOTHUYECKOMH,
TOTUIMBHO-DPHEPT€TUUYECKON M SKOHOMHYECKOW CHUTyallMM B CTpPaHE, YpPOBHS U
MEPCIIEKTUB PA3BUTHUS NPEANPUITHS M SKOHOMHUKH CTpaHbl, a TakKe HAy4YUTh
AKCIUTYaTUPOBATh CUCTEMBI Ta30CHA0XKEHH I, Ta30000PY/I0BAHKUE U aBTOMATHU3AIIUIO0
arperatoB, KOTJIOB U MPOMBIILICHHBIX TIeUeH.

3aauu JUCIUIUINHEL:

. U3YYUTh OCHOBHBIE (PU3UKO-XMMHUUECKHE CBOWCTBA TOPIOYUX Tra3oB,
crocoObl MX JTOOBIUU, TPAHCTIOPTUPOBAHUSI, XPAHCHUS, CHAOKCHUSI MU TOPOJIOB,
MIOCEJIKOB, MPOMBIIIUICHHBIX NPEANPUITHNA M HCIOJIB30BaHUSA ATOTO TOIUIMBA B

Pa3JIUMIHOTO POJda YCTAHOBKAX;

. U3YYHUTh PEKUMBI U pacyeT MoTpeOaeHus ras3a;

. U3YYHUTh KJIACCU(PUKALIUIO Ta30MPOBOJIOB, UX MPOKIAIKY, 3alIUTy OT
KOppO3UH;

. OCBOUTH THAPABINYECKHE pacueThl Ta30BBIX CeTed pa3IuuHON

KOH(UTypallii, OCHOBBI  PETYJIUpPOBAaHUSA JABJICHHUS Ta3a B  CHCTEMax

ra3ocHaOKeHMS,;

. 03HAKOMUTBCS C YCTPOHCTBOM T'a30BBIX TOPEIIOK, UX PACUCTOM;

. OCBOUTH COBPEMCHHbBIC METOIBI AKCILTyaTaliH CHUCTEM
ra30CHa0KCHHS

. HAy4YHTh OKCIUIyaTHPOBAaTh  Tra30000py/0BaHHE, OOOCHOBHIBATH

CrocoOBl PKOHOMHUHM TOIUIMBA, a TAaKXKE pelIaTh 3a/ady 3alliThl BO3IYIIHOTO
OacceifHa M COKpaleHne TOKCUIHBIX BHIOPOCOB.

Kypc HeoOxoammo n3ydarh MOoCiaeA0BaTENBHO MO pa3/iesiaM B COOTBETCTBUU
C IpOrpaMMOM. YCBOCHHME MaTepuana IMpPOBEPSIETCI YMEHHEM OTBETUTh Ha
BOIIPOCHI [JII CAaMOIIPOBEPKHU, KOTOPBIE NPUBEICHBI B KOHIE KaXIOTO paszieia

METOJIMYECKUX YKA3aHUM.



3agaya METOJWYECKHMX YKa3aHWMM — JaTh NPAaBWIBHOE HAIMPABICHUE
CaMOCTOSITEIbHOM paboTe CTylIEeHTa, IOMOYb €My BBIJCIUTh TIJIABHOE B
COJIEp>KaHUM Kypca, 00JIETYUTh MOI00p JUTEPATyPHBIX UCTOYHUKOB ISl U3yUCHUS
Kypca, a TakKe€ IIOMOYb B BBITIOJITHEHUH KOHTPOJILHOU PabOTHI.

OcBoenue kypca «CUCTEMBI Ta30CHA0KEHUS» CIIEyeT HayaTh C U3YUYEHHS
3aKOHOJATENIbHBIX W HOPMAaTUBHO-NIPaBOBBIX akTOB Poccuiickonn ®enepauuu
(manee P®), HampaBieHHBIX Ha CO3/JaHUE 3aKOHOJATEIBHOM O0a3bl B 00JaCTH
ra3oCHa0)XEHUs, DHEProcOCPEeKEHUS U OMNPEHCIAIONIUX  DHEPreTUYECKYIO
cTpateruio Poccuu M TOMJIMBHO-PHEPreTUYECKOr0 KOMIUIEKCA Ha JOJTOCPOYHBIN
EepUOL.

3aKoHO/IATEeILHOE U HOPMATUBHO-TIPABOBOE PETYIMPOBAHUE Ta30CHAOKEHUS
ocHoBbIBaeTcs Ha Konctutyuuu Poccuiickont @enepannu, ['paxaaHCKoM KOAEKCe
Poccuiickoit ®@enepanuu, denepanbHoM 3akoHe «O Henpax», dDenepaibHOM
3akoHe «O  ecTeCTBEHHBIX MOHOMOJNUSAX», dDenepanbHOoM  3akoHe  «O
KOHTHHEHTaIbHOM  mienbde Poccuiickot  ®demepanuu» W COCTOUT U3
OdenepanpHoro 3akoHa Ne 69 o rasocHaOxkeHun B PO, mpuHUMaeMmbIX B
COOTBETCTBUM C HHMM (eqepalbHbIX 3aKOHOB, HOPMATHUBHBIX IIPAaBOBBIX AaKTOB
Poccuiickoit ®denepaniii 1 HOPMATUBHBIX IPABOBBIX AaKTOB MYHHUIIMIIAIBHBIX
00pa3oBaHUH.

3HaKOMSCh C HOPMATHUBHO-TIPABOBOM 0a30il, CTyIEHTY HEOOXOIUMO
3a0CTPUTh CBOE BHHUMaHHUE Ha IEIAX M 3ajJadaxX, KOTOPBIE 3aTparuBaroT
BBIIICTIEPEUYHCIICHHBIC TJOKYMEHTHI, a TaKKe Ha CII0C00axX U METOAaX UX pPelICHHUS.
Ocoboe BHMMaHWE CieAyeT OOpaTHTh HAa POJIb MPUPOIHOTO Ta3a B TOIUIMBHO-
HPHEPreTUYeCKOM KOMIUIeKce, J(OQPEKTUBHOCTh WCIONB30BAHUS TIOTEHI[MAJA
HPHEPreTUYECKOTO CEKTOpa W BOMPOCHI CHIDKEHUS BPEAHBIX BBIOPOCOB B
atMocdepy.

B Poccum cocpenoroueHo 0Ooisiee ONHOW TPETU Pa3BEIaHHBIX MHPOBBIX
3anacoB ra3a (okoio 50 TpaH. M3), a HOTEHIMAJIbHbBIE 3alachl COCTABIISIIOT OKOJIO
240 tpau. M3. Haubosiee KpynmHbIe MECTOPOKJICHHUS ra3a B Poccuu pacmoioKeHbl

B 3anannoii Cubupu u Ha ceBepe TromeHckoil obnactu (YpeHroiickoe, MenBexne,



SAmOyprckoe, 3amonsipHoe u Ap.). PazpabaThiBaioTcsi MECTOPOXKICHUS B
OpenOyprckoid, Actpaxanckoir, CaparoBckoil obnactsx. Bcero B Poccumn
skcmuryatupyetrcsi okoiio 200 MecTtopoxkiaeHuid raza. B Omwxkaiiiiee Bpems B
pa3paboTKy JOJDKHBI ObITh BBEIEHBI OKOJO JEBSTH HOBBIX MECTOPOXKICHUM.
HecMmoTpst Ha ymeHblieHue rasomnotpebnenus B Poccuu, cBs3aHHOE ¢ MajeHUEM
YPOBHSI MIPOMBILIJIEHHOTO MPOU3BOJCTBA, MPOUCXOJUT HAapaAIIUBAHUE HKCIIOPTHBIX
noctaBok B LleHnTpanbHyro m 3amagHyro EBpomy, rae 10isi pOCCHIICKOrO rasa B
ob1em obbeme ero norpedneHuu gocturiaa 17 %. B crpansl bantuu nponano 9 %
ot Bcero noosiBaemoro B Poccum raza (47 mipa. m3), Ha cOOCTBEHHBIE HYXKIbI
IMaznpom uspacxomoran 13 % (72 mupa. m3).

[Ipy u3ydeHHH JAHHOTO pasjesia CTYJAEHTY Ccle[yeT 3HAaThb Ha3BaHUS U
MECTOHAXOXKJICHHE OCHOBHBIX Ta30BBIX MecTopoxaeHuil Poccum, ee ponp Ha
MHUPOBOM T'a30BOM PBIHKE U MMEPCIEKTHUBBI PA3BUTHSI Ia30/100bIBAOIIEH OTPACIH.

O6nactb NpUMEHEHHS TPUPOJHBIX M HUCKYCCTBEHHBIX Ta30B OrPOMHA.
["a30Bo€ TOMIMBO MPUMEHSIOT BO MHOTHX OTPACiSIX MPOMBIIUIEHHOCTH, OJHAKO
OCHOBHBIMHU HaIIPaBJIECHUSMU HCIOJIb30BaHMS Ta30B SIBISETCS NMPUMEHEHHUE UX B
OBITY, KOTEIbHBIX YCTAaHOBKAaX, MPOMBIIIJIEHHBIX M€YaX W IMe4Yax OTOIJICHHUS, XH-
MUYECKOM MPOMBIIIJIEHHOCTH.

HeoOxonumMo uMeTh 4YeTKOE MpeicTaBiIeHHWE 00 OCHOBHBIX HAIPABICHHIX
MCIIOJIb30BaHMU Ta3000pa3HOT0 TOIUIMBA, OCO3HaBas, 4uro B Poccum umerorcs
OoJbIIME BO3MOXKHOCTH TIO COKpAIICHHIO pacxoja raza W DHEPropecypcon
(9HEpProeMKoCTh BHYTPEHHETO BaJOBOr0 MPOJYKTa B HaIlled CTpaHe B TpU pasa
BBIIIE, YEM B BBICOKOPA3BUTHIX CTPAHAX) W IPU HMCIOJIB30BAHUM Ta3000pa3HOro
TOILJIMBA HEOOXOAMMO IpPEIyCMAaTpUBaTh CHIKEHUE HEMPOM3BOACTBEHHBIX 3aTpaT
B DHEPreTUKE U KOMMYHAJIBHOM XO3SIICTBE.

Bonpocuwl ons camonposepku

1. KakoBa nenp v npuoputeTsl DHEpreTuueckoil crpareruu Poccun Ha
nepuoa 1o 2020 rona?

2. HazoBute ocHoBHbIE (hakTOpbl pazButus TOK.



Yro Takoe 3HepreTuyeckas 3 PeKTuBHOCTh?
HazoBuTte ocCHOBHBIETa30BbIE MECTOPOXKAECHUS Poccun.

Kakne manpasnenus ncnonap3oBaHus rasa Bel 3Haere?

o o &~ &

Kaxkosa posb razoo6pasnoro tomiusa B TOK?

6.1 Tema 1. OcHOBHBbIEe XapPaKTEPUCTHKH TOPHYHUX ra3oB H CHCTEM

ra3’ocHa0KeHus

N3ydenne roprounx razoB HEOOXOJUMO Ha4yaTh C UX (PU3HUUECKON TTPUPOJIBI
U XMUMHYECKOro cocTaBa. B cocTtaB ra3oB BXOMST MPOCTEUINNE TOPIHOYHUE Ta3bl:
Bogopoa (H2), okuce yriepoaa (CO), metan (CH4), stan (C2H6), nponan (C3H6)
u OoJiee TsKENbIe YrJIeBOAOPOIbI, OamacTHbie Tasbl: a30T (N2), yriaekuciplii ras
(CO2) u paznuunbie npumecu. CTyIEHTHl JIOJDKHBI 3HATh CBOMCTBA JIIOOOTO W3
ra3oB U YMETh HAMCaTh €r0 XUMHUYECKOE BhIpaKEHUE.

[Ipu nM3ydeHUM CBOWCTB TOPIOYMX Ta30B IIE€JIECOOO0pPAa3HO MPOCIECAUTh, KaK
U3MEHSIOTCS B psAJie YIJICBOJAOPOJOB, HAauWMHAs C METaHa, TEIJIoTa CropaHus,
IJIOTHOCTh, TOKCHYHOCTH, BSI3KOCTh, TEIJIOEMKOCTh raza. Bce mnepeducieHHbIC
napaMeTphl MCHOJB3YIOTCS B pacuerax IO TPAHCIOPTUPOBAHUIO U CHKUTAHUIO
razoB. HeoOXxoaumMo ymMeTh ONpenensaTh 3TH BEJIMYUHBI JJII MPOCTCHIINX Ta30B U
UX CMECEU W pa3ianyarh MOHATHS BBICIIEH U HU3ZIIECH TEIUIOTHI CTOPAHUS T'a30B.

N3yuas knaccudukaiuio roprodrux razoB U 0COOCHHOCTH KaXKJI0T0 U3 HUX,
OOJIbIIIOE BHUMAHHE CJIEAYEeT YACIUTh NPHUPOAHBIM razaMm. lIpupojHbie ra3sl
NOOBIBAIOT M3 YHCTO Ta30BBIX, TAa30KOHJICHCATHBIX M COIMYTCTBYIOIIUX HEPTH
MecTtopoxaeHuil. IIpupoaHble ra3bl OJHOPOJHBI IO COCTaBYy M COCTOST B
ocHOBHOM m3 MmeTaHa (97...98 %). Ilpu nmepepaboTke HEDTH W MOMYTHBIX Ta30B
MOJIYYaIOT CHKMXKEHHBIE MPOIaH-0yTaHOBbIE Ia3bl.

Hopmanbshas pabota ra3oBbIX NpHUOOpPOB 3aBUCUT OT MOCTOSIHCTBA COCTaBa
rasza M 4yMciia BpeJHbIX PUMECEi, KOTOPbIE B HEM COJIEPKATCS.

I"oproune cBoiCTBa MPUPOAHBIX FA30B XapaKTepHu3yroTcs urcioM Boooe.



Taxk kak mnpenensl kosiebanus uncia Bo66e mmpoku, ['OCT tpelyet
YCTaHABIMBATh [JISI Ta30pacHpeleUTENbHBIX CHUCTEM HOMHUHAIBHOE 3HAYCHUE
yucia Bo66e ¢ oTkionenuem He 6oisee 5 %.

IIo COACPIKAHHUIO TAXKCIILIX YIJICBOAOPOA0B Ira3bnl NoApasaCIsArOTCA Ha:

. CyXHe WIH Tolue (IPUPOIHbIE OT MPOMaHa U BbIlIe) — MeHee 50 T/M°;
. npomexyrounsie — 50...150 r/m°;
. JKUpHBIE (IOTyTHBIE, FA30KOH/ICHCATHBIE) — Gortee 150 r/m”.

Cnenyer 03HaKOMHTBCS C (DPU3UKO-XMUMHUYECKUMHU CBONCTBAMHU MPUPOIHBIX
ra3oB M 3allOMHHUTb, YTO OHU 00JIaJJalOT BBICOKOW TEIJIOTOM CropaHus, TaK Kak
roproyasi 4acTb UX COCTOMT B OCHOBHOM M3 METaHa U TSKEJbIX YTIEBOAOPOJOB, a
Heroproyas (0aymiacTHbIE Ta3bl) MOYTH OTCYTCTBYET.

K nckyccTBeHHBIM razaM OTHOCSITCS KOKCOBBIM, CIIaHIIEBBIA, JOMEHHBIA U
reHeparopubiil. [lo crnocoOy mpou3BoACTBa OHM MOTYT OBITH Pa3feiieHbl Ha JIBE
rpynnsl: a) rasel BeicokoTemmnepaTypHoil (1o 1000 °C) u cpegneremnepaTypHOi
(mo 500...600 °C) cyxoi mNneperoHKH TBEPIAOTO W KHUJKOTO TOIUIMBA;, O) rassl
0e30cTaTOYHON razuuKaluyu HU3KOCOPTHBIX BUAOB TBEPIOIO TOILUIMBA.

['a3pl  cyXxoil TEperoHKM TOIJIMBA IMOJY4YarOT IMOJ  BO3JEHCTBHEM
IOJBOJMMOIO M3BHE TeIula 0Oe3 JocTyna Bo3ayxa (ra3bl KOKCOXMMMUYECKHX,
KOKCOTa30BbIX, T'a30CIAHIEBBIX, ClIaHIe- U HedTenepepadaThIBAIOIIUX 3aBOJOB).
Heo6xoaumMo cpaBHUTH COCTaB Ia30B BBICOKOTEMIEPATYpHOU INEPErOHKU WM
IOJHOIO KOKCOBAaHMS C Tra3aMd CpeJHETeMIEepaTypHOW TMEPEeroHKU WM
IOJYKOKCOBaHUS M YMETb OTBETUTh Ha BOIPOC, MOYEMY TEIUIOTa CrOpaHMS
IIEPBBIX Ta30B MEHBIIE, YEM BTOPBIX, & TAKXKE KaKWe BUIbl TBEPAOrO TOIUIMBA
MOTYT OBITh HCIOJIb30BaHbl ISl TMOJY4YEHHUs 3TUX razoB. ['a3sl 0e30cTaToOuHOM
razuuKaluy MOJy4aloT U3 HU3KOCOPTHOTO TBEPJOrO TOIUIMBA HarpeBaHUEM €ro
TEIUIOM, BBIAEISIEMBIM B PE3YJbTATE JOKUIAaHUS KOKCOBOI'O OCTAaTKa TOIUIMBA B
IIOTOKE BO3]lyXa, KACIOpOAA WM UX CMeceil ¢ BOJIAHbIM mapoMm. K Takum razam
OTHOCSIT T€HEPAaTOPHbIE, TOMEHHbIE U Ta3bl MoA3eMHON razudukanuu. [lomydaror
UX B ra30reHepaTopax pa3JIndHbIX KOHCTPYKIIHI.

Bonpocwl ons camonposepku



1. Jlalite knaccudukanuio BceX Troprouux raszoB. Kakue roproumne

KOMITOHEHTBI BXOJISIT B COCTaB ra30oB? Hanummre ux XuMudeckyro Gopmyy.

2. Kaxkue 6annacTHple KOMIIOHEHTHI MOT'YT BXOAUTh B COCTaB ra3oB?
3. HasoBute Tpu rpyniibl BpeJHbIX IPUMECEH, COIEPKAINXCS B ra3ax.
4, Kaxkue roproune snemMeHTsl npeodi1aialoT B IPUPOIHBIX ra3ax YUCTHIX

Y KOHJIEHCATHBIX MECTOPOKIEHUH, B MOMYTHBIX, a TAK’KE B KOKOCOBBIX, HE(YTIHBIX
Y TEHEPATOPHBIX ra3ax?

5. [lepeuncnure GU3NKO-XUMHUUECKHE CBOMCTBA CKMXKEHHBIX Ta30B.

6. KakoBa B cpenHeM Temiora cropaHusi NPUPOAHBIX a30B YUCTHIX U
KOHJIEHCATHBIX MECTOPOXKICHUMN, TTOMYTHBIX HEPTAHBIX, CKMKEHHBIX, KOKCOBBIX U
TE€HEPATOPHBIX ra30B?

7. UeM nNpUHUMIIMAIBHO OTJIMYAETCsS HU3IIAs TEIUIOTa CrTOPaHUs ra3a oOT
BhbIcIIei? Kak onpenenstoT TemioTy CropaHus ra3oB?

8. Kak wusmensarorcs Bpszae yrieBOAOPOJIOB TEIUIOTAa CrOpaHus,
IJIOTHOCTh, TOKCUYHOCTh?

Q. Kakoil 3ak0oH TEpMOJMHAMHUKHA WCIOJB3YIOT [UJIs OIpEIeIICHUs
IJIOTHOCTH MpocTernxX ra3oB? Kak onpenennTs IIOTHOCTh CMECH Ta30B?

10. I[aﬁTe IMOHATHC BA3KOCTH U TCINIOCMKOCTH I'a30B.

Jlobvlua, oopadbomka u mpancnopmupoeka npupoonoz2o 2aza. llpupoansie
yIJI€BOJAOPOJIHbIE Ta3bl CKAIUIMBAIOTCS B TOPHBIX TMOPOJAaX, HMEIOIINUX
cooOmarImuecss MeXay co0oit myctoTel. [lopoasl, cmocoOHBIE BMeEIIATh H
OTJIaBaTh a3, HA3BIBAIOTCS Ta30BBIMHU KoJuiekTopamu. OOpa3oBaHHBIE B TOJIIAX
TOPHBIX MOPOJ OTPOMHBIE MOA3EMHbIE MPUPOAHBIE PE3EPBYaphbl CBEPXY U CHU3Y
OTPaHUYMBAIOTCS HENPOHHUIIAEMBIMU mopojaMu. [logzemHbie pe3epByapbl UMEIOT
IIMPOKOE TOPU30HTAJIBHOE PACIPOCTPAHEHUE U B OCHOBHOM 3aloOJHEHbI BoAoH. B
MOA3EMHOM pe3epByape ra3 HaxOJWUTCs TMOJ JaBJIE€HUEM, JIOCTUTAIONIUM
3HAUYMUTENIbHBIX 3HAaueHUW. [Ipuyem naBiieHHEe B Ta30HOCHOM IJIACTE€ 3aBHCUT OT

FJIY6I/IHBI Cro 3ajicraHus, T.C. 4CPC3 KaXKAbIC 10 m AaBJICHHUC B INNIACTC BO3pacTacT

Ha 0,0981 MlIIa.



JoObua u 00paboTka MNPUPOIHBIX Ta30B OIPEACIAIOTCS XapaKTepoM
ra3oBOro MECTOPOXAE€HUS. UMCTO ra30Bble MECTOPOXKACHHS COAEPKAT B OCHOBHOM
MertaH. [lpupoanslii ra3, noiay4yaemblii HOMYTHO C HEPThIO, B KOTOPOM OH
pactBopeH, coctaBngeT 10...50 % ot ee Maccel. Beigenenue raza u ero
yJIaBJIMBaHUE MPOU3BOASAT NPU CHWKEHUU JaBICHUS HEPTH, BBIXOASIICH U3
CKBOXHMHBI M TOCTYHAlOUIed B METAIMYECKHUE DPE3EPBYapbl — cemapaTopbl WU
tpannbl. IlomydeHHbIE TakuM 00pa3oM ra3 Ha3bIBAIOT MONYTHBIM WM
He(TenpoMbICIOBBIM. [lomyTHBIE Ta3bl HE OTIMYAIOTCS MOCTOSHHBIM COCTABOM M
KpoMe MeTaHa cojiepkaT 3HauuTelbHOe (10 60 %) KOJUYECTBO TSKEIBIX
yTJ€BOA0POIOB.

['a3okoHAEHCATHBIE MECTOPOXKIEHUs, oOpasyloluecs B pe3yibTaTe
nporecca OOpaTHOrO MCMApPEHUsT KOHJAEHCATa, MPOTEKAIOIEro MPU BBICOKHX
JaBJICHUSX MW TEMIlepaTypax, pacrhojaralorcs Ha OONbIIMX TIyOMHAX, TaAe
TOCIOACTBYIOT BbICOKHME naBiieHus. [Ipm oTOope raza ¢ majgeHueM IJIaCTOBOTO
JaBJICHUS TPOUCXOJUT KOHJIEHCALUA TSDKENbIX  YIJIEBOJOPOAOB (0OpaTHas
KOHAeHcalus1). ['a3pl 4HMCTO Ta30BBIX W Ta30KOHJEHCATHBIX MECTOPOXKIECHUM
OTJINYAKOTCS TIOCTOSHCTBOM XHMMHYECKOTO COCTaBa, BBICOKHUM COJIEpKAHUEM
metana (75...98 %) u HamuuumeM HEOOXOJIMMOIO KOJUYECTBA TSHKEIBIX
yIJI€BOJIOPOJIOB.

Crnenyer MMeETh MpPEACTABICHHE O Pa3pabOTKE Ta30BBIX MECTOPOXKICHUMN
(uMcTO Ta30BBIX M Ta30KOHJEHCATHBIX), cOOpe rasa Ha HeTAHBIX MPOMBICIAX H
MOJIYYEHUU CXKMKEHHBIX TA30B M3 MOMYTHBIX HEPTIHBIX ra30B HAa ra300€H3MHOBBIX
3aBOJIAX.

IIpupogHble M HMCKYCCTBEHHBIE Ta3bl, MPEXKIAE YEM OTIPAaBUTh HA
HCIIOJIb30BaHUE, MOJBEPraloT COOTBETCTBYIOIIEH 00paboTKe C IeNIbI0 YaIeHUs U3
HUX BPEAHBIX WM IIEHHBIX COCTaBHBIX uacTeil. [nyOmHa M o0bemM 00paboTKH
TOPIOYMX T'a30B 3aBUCAT OT UX MPUPOABI U criocoba nomyyeHus. [Ipupoausie rassl,
coJepKalllie B CBOEM COCTaBE B OCHOBHOM MeETaH, TpeOYyIOT HaMMEHbIIEH
00paboTKH. DTH Ta3bl, KaK MPaBUJIO, TIOJIBEPTaIOTCS JHIIb 00CCIBUTMBAHUIO, a B

cily4yae cojepkaHusi B HUX cepoBoaopoaa — H2S ynansrot. [lonyTtHble HeTsiHBIE



rasbl, COAEpKAIlNe IENbIA P/l TSHKENbIX MapaUHOBBIX YIJIE€BOJAOPOAOB, BIIary U
Jpyrue COCTaBHBIE YaCTH, IMOJBEPraloT creluaibHOoil o0paboTke, B pe3ysbTaTe
KOTOPOM TMOJIy4alOT «CYXOil» YTIIeBOJAOPOJHBIN Ta3, coJepKalluii B OCHOBHOM
METaH U HEKOTOPOE KOJIUYECTBO €ro TOMOJIOTOB.

Hagno 3Hath, A 4ero m Kak IMpoM3BOJAUTCA 00pabOTKa ra3oB, U MOMHHUTH,
9TO (PU3MYECKHE METOIbI — OXJIaXKACHUE U KOMIIPECCHUS — CIICIIMAIBHO JIJISE OCYIIKU
rasza He MPUMEHSIOTCS.

N3yuasi BOmpoChl OYMCTKH Ta30B OT TOKCHUYHBIX MpUMEcEH, HE0OXOAUMO
o0paTuTh BHUMAHHE Ha J[Ba CIIOCO0A OYUCTKU OT CEPOBOJAOPOIA: CYXO M MOKPBIM.
OnopaHThl, BBEICHHBIE B COCTAB MPUPOJHOTO Ta3za Ha MeCTe JJOObIYM, MpHU
TPAaHCMIOPTUPOBAHUU  Ta3a  Ha  OOJBIIME  PACCTOSHUS  MOTYT  OBITh
HeapekTuBHBIMU. [109TOMY 00pallMOHHBIE YCTAHOBKH COOPYXKAIOT HA Ta30BBIX
pacrpeeuTeNbHbIX CTaHIMAX. B HacTosiiee BpeMs BBICOKMM TpPeOOBaHUSIM
OJIOPAaHTOB OTBEUYAIOT ATUIIMEpKaNTaH U cyibdanbl. CileayeT 03HAKOMUTBCS C UX
CBOMCTBaMHU, a TAK)K€ C MPUHIIMIIOM YCTPONUCTBA OJJOPAIMOHHBIX YCTAHOBOK.

[TpumeHnsieMbIit 1JIsI KOMMYHAJIBHO-OBITOBBIX II€JIEH Ta3 JIOJDKEH COIEepKaTh
MUHHUMaJIbHO BO3MOKHOE€ KOJIMYECTBO CMOJIbI, MBUIM, aMMHaKa, CEpOBOAOpOAA,
HapTalMHAa W IMAHUCTBIX coeAuMHeHUW. B rasze, mnpegHazHaueHHOM IS
KOMMYHaJIbHO-OBITOBBIX Tieneit (B 100 m3), momkHO coaepkathcsi HE Oosee, T:
cmoubl U ibua — 0,1; HadTanmuaa nerom — 10; HadTaauHa 3UMOM — 5; amMmMuaka — 2;
CEpOBOJOPOJIa — 2; IIMAHUCTBIX COCTUHEHUM — O.

l'azompoBoabl crposit auameTpoM 10 1420 mm. Hcnonp3oBanume Tpyo
OONBIINX JAMAMETPOB TMOBBIIIAET SKOHOMUYHOCTH Ta30TPAHCIIOPTHOM CHUCTEMBI.
["a3ompoBOABI pacCUMTHIBAIOT HA MakCMMallbHOE AaBiieHue B 7,5 Mlla, kotopoe
MMEET MECTO I0CJIe KOMIIPECCOPHOM cTaHuuu. [1o Mepe NBMKEHUS aBleHUE rasa
YMEHbIIIAETCS, TAK KAaK MOTEHIMAJIbHAsI DHEPrusi pacxXxoAyeTcs Ha MPeo0JICHUE
TUAPABINYECKUX CONMPOTUBIEHUM. [lepes KoMIIPecCOpHBIMU CTAaHLIMSIMU J1aBICHUE
cHmxkaerca A0 3...4 MlIla. OntumanbHbIil [UuaMeTp ra30npoOBOJIOB U KOJIMYECTBO

KOMITPCCCOPHBIX CTaHHI/Iﬁ OIpPCACTIAIOT TCXHUKO-OKOHOMUYCCKUM PACUCTOM.



B nerHunt mnepuon, korga Imojada rasza B TOpPOJ IPEBOCXOAUT €ro
noTpebieHne, W3JIUIIKY Ta3a HE0OXOAMMO HAMNpPABIATh B Ta30XPAHUIUILE C TEM,
9TOOBl 3UMOM aKKyMYJHMPOBAaHHBIM Tra3 MOXHO ObUIO MojaBaTh B ropoi. Jms
XpaHEeHUsl Ta3a MCIOJIB3YIOT TMOA3EMHbIC XpaHuiauia. B kadecTBe mMOA3EMHBIX
XpaHWIHIL HMCIOJIB3YIOT HUCTOIICHHBIE HE(TSIHbIE W Ta30BbIE MECTOPOXKIICHHUS.
Ecnu BOMM3uM 1ieHTpoB OTpeOIeHHs ra3a TaKUe MECTOPOXKICHHUSI OTCYTCTBYIOT, TO
XpaHWININA YCTPAUBAIOT B IOJ3EMHBIX BOJIOHOCHBIX IIactax. [[is MOKpBITHS
YacoOBOM  HEPAaBHOMEPHOCTH  TMOTPEOJICHUST ra3a  MIUPOKO  HCIOJB3YIOT
AKKyMYJIUPYIOIIYI0 €MKOCTh MOCIETHEr0 Y4acTKa MarucTpaJibHOTO Ta30MPOBOIA.

HeoO6xoauMo 3HaTh, M3 Yero COCTOMT MAarucTpajibHBI Ta30MpoBOj,
HAa3HAYCHUE KaXKJIOTO DJIEMEHTA, HApaBJICHUE JBIKEHUE MPHUPOJHOIO raza Io
ra3oTpPaHCIIOPTHOM CUCTEME U MPOIECCHI, COBEPIIaeMbIE HaJ| Ta30M.

Bonpocwi ons camonposepku

1. Kak moObIBatoT MpuUpoOaHBIC Ta3bl YUCTHIX M KOHACHCATHBIX MECTOPO-
KJICHHUM, COOMPAIOT MOMYyTHbIE HE(PTSIHBIE ra3bl?

2. Kakue siBiieHMS MOTYT BO3HHMKATh IPU TPAHCIOPTE BIIAKHBIX Ta30B?
Kakue KoMIMOHEHTHI ra30B BBI3BIBAIOT KOPPO3HUIO MeTaJlIa TpYyO U apMaTyphl?

3. [louemy Henb3s TPAaHCIOPTUPOBATH M  HUCIIOJNB30BaTh  Ia3bl,
conepxkamue cepoBonopon? Kakue CymiecTBYyIOT CHOCOOBI OYHMCTKH Ta3a oOT
cepoBosioposa? IloueMy MCKyCCTBEHHBIE ra3bl HE OYMILAIOT OT SIOBUTONM OKUCH
yriepoaa? Kak ynaistoT U3 ra3oB yrieKUCIbIN ras?

4. B dwem 3akmrodaercss (QU3MKO-XMMUYECKHH METOJ OCYIIKH Ta30B?
Kakue nornorurenu Biaru UCHOAb3yIOT ISl OCYLIKH Ia30B?

5. Kakue omopanThl mpuUMEHSIOT Uil TNpuaHusa 3amaxa razam? Kak
OJIOpPaHT BBOJAT B raz? UeM omacHO TpaHCHIOPTUPOBAHUE U UCIOJIH30BAHUE T'a30B
0e3 3amaxa?

6. Kak ycTpoen marucTtpaibHblii ra30mpoBoj?

1. Kak npousBoauTCs TpaHCMOPTUPOBAHUE Ta3a MO MarucTpaibHbIM

ra3zornpoBojaam?



Knaccuguxkauyua u cxemvl 20poOckux cucmem 2a30CHAOICEHUA.
[lpuctynas K WH3y4eHUIO BOIpPOCa Ta30CHAOXKEHHS TOpoja, TMPEXKIE BCEro,
HEO0OXOJMMO 03HAKOMUTHCS C KJlacCH(pUKaIMeld ra30npoBOJIOB MO UX Ha3HAYEHUIO
Y JIaBJICHUIO B HUX raza. Hamo yscHUTH (pakTopsl, onpeesstonne BIOop TOM Win
MHOM CHCTEeMBbI, yIeauB 0co00oe BHUMaHHE (PAKTOPy HAAECKHOCTH CHAOKEHUS
ra3oM.

CoBpeMeHHBIE CUCTEMbl Tra3ocHabkeHusi (puc. 1) mpenacTaBisiOT coOOi
CIIOKHBIH KOMIUJIEKC COOPYXXEHUM, COCTOSIIIMN U3 CIEAYIONUX OCHOBHBIX
AJIEMEHTOB: Ta30BbIX CETEe HHU3KOTO, CPEIHEr0 U BBICOKOTO JIaBJICHUH,
razopacrpeeIuTeIbHbIX CTaHIINHI, Ta30peryIsITOPHBIX TYHKTOB U YCTAHOBOK.

Cuctema razocHa0keHUsl JOJDKHA oOecrneunBaTh OecrepeOoiHy0 Mmojaavy
ra3za noTpeouTensiM, ObITh 0€30MacHON B JKCIUTyaTalldu, MPOCTON U yIOOHOW B
o0CITy’)kKMBaHWH, JIOJDKHA  TpeaycMaTpuBaTh  BO3MOXHOCTb  OTKJIFOUCHHUSI
OTJICJIbHBIX DJICMEHTOB WJIM Y4YaCTKOB Ta30MpOBOJIOB [JII IPOM3BOJICTBA
PEMOHTHBIX W aBapuUUHBIX paboT. ['a30mpoBoAbl KIACCU(PHUIIUPYIOT TIO JIABIICHHUIO
ra3a u Ha3HA4YCHUIO.

B 3aBUCMMOCTH OT MakCUMaJIbHOTO JABJICHUS ra3a ra3onpoBOIbI Pa3IeIsSIIOT
Ha CJICYIOIIME TPYIIBI: — Ta30MPOBO/IbI HU3KOTO JIABJICHHUS C JABJICHUEM ras3a J0 5
klla;

— ra3onpoBOJibl CPEAHETO AaBiaeHus ¢ gapieHueM ot S5 klla g0 0,3 Mlla;

— ra3onpoBO/ibl BEICOKOT'O JABJICHUS BTOPOMl KaTErOpUU C TaBJICHUEM OT
0,3 1o 0,6 Ml1a;

— ra3onpoBOJibl  BBICOKOTO  JaBJICHUA IEPBOM  KaTeropum  JJis
MPUPOAHOTO Taza M Ta3oBO3AYIIHBIX cMmeced oT 0,6 mo 1,2 Mlla; — nua
CXKMIKEHHBIX Ta30B 10 1,6 MIla.

l'azompoBoabI AaBiieHUs: HU3KOTO — 1; cpenHero — 2; Beicokoro — 3; I'PII,
MHUTAOMIME CETH HU3KOTO — 4 U CPETHETO — S5 TaBICHUS

CoBpeMeHHBIE CXEMBI CHCTEM Ta30CHA0KCHHS HMEIOT HEPapXHYHOCTh B
MOCTPOEHUU. BepXHUN HEPAPXUUECKHM YPOBEHb COCTABISIIOT Ta30IPOBOIBI

BBICOKOI'O OaBJICHUS. Onu JOJIDKHBI OBITH 3apC3CPBUPOBAHHBIMHU, JIMIIb JJIA



HEOOJIBIINX CUCTEM MOXHO OTPaHUYUTHCS TYNMUKOBBIMHU cXeMmaMu. Pe3epBupyror
CEeTHM KOJIbLIEBaHMEM WKW AyOJIMpOBaHHEM C  00s3aTEIbHOW IMPOBEPKOI
MPOMYCKHOM CIOCOOHOCTH TIpW Haubojiee HAMPSKEHHBIX THAPABINYECKHUX
pexuMax.

CeTh BBICOKOTO JABJICHHUS THAPABIMYECKU COCIUHSACTCS C OCTAIHHOM
YaCThIO CUCTEMBI yepes PeryJsiTopbl JaBJICHUS], OCHAIIICHHBIC
MpPEJOXPAaHUTEIbHBIMU ~ YCTPOMCTBaMH,  MPEJOTBPAIAIOIIMMHU  TOBBIIICHUE
JABJICHUsI TIOCJEe peryaatopoB. Takum o0pa3om, cuctema pasjaeisieTcss Ha
HECKOJIbKO HEpapXMUeCKUX YpOBHEH, HaA KaXJAOM YypOBHE aBTOMATHYECKU
MOJJIEPXKUBACTCS MAaKCUMaJIbHO JOMYyCTUMOE jaBieHue raza. C mepexogoM Ha
0oJiee HU3KUH YPOBEHb JABIICHUE Ta3a CHUXKAETCS (ApOCCeNupyeTcs) Ha KilarmaHax
PEryJIsaTOPOB, KOTOPHIE MOJJAEPKUBAIOT JIaBJICHUE MOCJe ceOs MOCTOSHHBIM, HO
0oJiee CHIDKEHHBIM COOTBETCTBEHHO HOPMaM.

[To umcny cTyneHel maBiIeHUS, MPUMEHIEMBIX B Ta30BBIX CETSAX, CUCTEMBI
ra3ocHa0KeHUsT MOXKHO pa3eNuTh Ha: 1) oJHOCTyNeHuYaThle, 0OecrednBaroine
noJlayy rasa MOTpeOUTeNsIM MO Ta30MpoBOAAM OJHOTO JIaBIIEHHA, KaK IMPaBUIIO,
HU3KOT0; 2) ABYXCTYNEHYAThIE, COCTOSIIME U3 CETel HU3KOTO U CPETHEro WIH
cpenHero u Bbicokoro (mo 0,6 MIla) paBnenuii; 3) TpexcTyleHUYATHIE,
BKJIFOUAIOIIHE B ceOs Ta30IIPOBOIBI HU3KOTO, cpeaHero u Beicokoro (1o 0,6 MIla)
naBieHUi; 4) MHOTOCTYNEHUYAThle, B KOTOPBIX Ta3 IMOJAETCS IO Ta30mpoBOAaM
HU3KOT0, CPEJTHETO U BBICOKOTO JIaBJICHUS 00€MX KaTeTOPUIA.

[To HazHaYeHUIO Ta30MPOBOBI MOKHO Pa3/ETUTh Ha CIIEAYIOIINE TPYIIIbIL:

. pacrpeaeanuTeNbHbIEra30IPOBO/Ibl, IO KOTOPBIM ra3 TPAHCIOPTUPYIOT
M0 CHa0XaeMOW TEPPUTOPUH U TOMAIOT €ro MPOMBIIUICHHBIM MOTPEOUTENSIM,
KOMMYHQJIbHBIM TPEANPUATASIM W B paWOHBl KUIbIX JA0MOB. OHHU OBIBAIOT
BBICOKOTO, CPEIHEro W HHU3KOTO JaBJICHUW, KOJBUEBbIE U TYNHUKOBBIE, a HUX
KOH(UTypanus 3aBUCUT OT XapaKTepa IJIAHUPOBKM TOPOJa WM HACEIECHHOTO
MyHKTa; * a0OHEHTCKHE OTBETBJICHUS, MOJAIOIIME Ta3 OT pacHpeAeaUTEeIbHBIX

ceTel K OTJEIbHBIM MTOTPEOUTENSIM;



. BHYTPUIOMOBBIE Ta30MpPOBOJAbI, TPAHCIOPTUPYIOUIUE Ta3 BHYTPHU
3/1aHUS U pacIpeieoIMe €ro Mo OTAEIbHBIM ra30BbIM IpUOOpaM;

. MEJKIIOCEIIKOBBIE Ta30IIPOBOMABI, NPOKIAIBIBAEMBbIE BHE TEPPUTOPHUH
HACEJICHHBIX TYHKTOB.

[lo mnpuHLMOY TOCTPOEHUS CHUCTEMBl Ta30CHAOXKEHMsI JENATCA Ha
KOJIBIIEBBIC, TYMUKOBBIE M CMEIIaHHbIE. B TYNMKOBBIX Ta30BBIX CETSIX ra3
MOCTYMAET MOTPEOUTENI0 B OJHOM HANpPaBICHUH, T.€. MOTPEOUTETU HMEIOT
OJIHOCTOPOHHEE TMHUTAHUE, U MOTYT BO3HUKHYTh 3aTPYJAHEHUS] TPU PEMOHTHBIX
paborax. HemoctaTok 3TON cXeMbl — pas3jidyHas BeJIMYMHA [ABJICHUN Taza y
norpeduteneid. Ilpuyuem mo Mmepe yAajneHus OT UCTOYHMKA T'a30CHAOKEHUS WIH
I'PII naBienue raza majgaer. OTH CXEMbl MPUMEHSIOT U1 BHYTPUKBapPTAIbHBIX U
BHYTPHUIBOPOBBIX T'a30IIPOBOIOB.

HanexxHOoCTh KOJBIEBBIX CETEHM BHINIE, YeM TYMHUKOBBIX. KOJbIIEBBIE CETH
NPEJICTABISIOT CUCTEMY 3aMKHYTBIX Ta30MPOBOJIOB, OJIaroiaps 4eMy JOCTUTaeTCs
0oyee paBHOMEpHBIM peXuM JaBieHUs raza y mnorpedurteneid u oOierdaercs
POBEJICHNE PEMOHTHBIX U OKCIUIyaTalMOHHBIX paboT. [lodoKuTeabHBIM
CBOMCTBOM KOJBLEBBIX CETEH SBIAETCS TAaKKE TO, YTO IMPU BBIXOAE U3 CTPOS
KaKoroJinbo ra3operyiasiTOpHOrO MyHKTa Harpy3Ky Mo CHaOKEeHHIO MOTpeOuTenei
razom mpuHuMmaioT Ha cebs apyrue ['PII. Cmemannas cucrema COCTOMT U3
KOJIBLEBBIX Ta30MPOBOAOB U MPUCOEIUHIEMBIX K HUM TYHHKOBBIX Ta30IPOBOJIOB.
[Ipn u3yyeHun BONPOCOB TPACCHUPOBKH CETEMl HU3KOIO U BBICOKOTO (CPEIHETO)
JaBJICHUI HYKHO OOpaTUTh BHUMAHUE HA XapaKTep MPOMBIIUICHHOTO0 00BEKTa UK
3aCTPOMKK TOpoJa. 3acTporKa MOXKET OBITh CTapoll KBapTAJIbHOW WM HOBOWU
MUKpPOPAMOHHOM, UMEIOIIe BHYTPEHHUE MPOE3JbI, YTO IMO3BOJSAET yOpaTh CETh
HU3KOTO JIaBJIICHUS C YJIIMYHBIX IPOE30B.

Bonpocwi ons camonposepku

1. ITo xakKUM MoKa3aTesaM KIacCH(PUITUPYIOT Ta30IPOBOIBI?

2. Kakne mpuMeHsIOT cucTeMbl Ta30CHA0KEHHUS TOPOJOB B HACTOSIIEE
Bpemsi? HazoBute gakTopsl, BAUSIONINE HA BEIOOP CUCTEMBI JJIsl TOPOIA.

3. JInst 4ero ucnoap3yroTCs XpaHUJIUINa rasa’?



4, Kaxk onpenenuts nponycKHY0 CIOCOOHOCTH ra30MpoOBO0B?

5. N3 Kkakux OCHOBHBIX 3JIEMEHTOB COCTOUT COBPEMCHHAs CHCTeMa
ra3ocHa0xeHus?
6. JIIsE 9eTo HCMOJB3YIOT aKKYMYJIHPYIONIYI0 €MKOCTh ITOCJICIHETO

y4acTKa MarucTpajbHOr0 ra3onposojaa?

6.2 Tema 2. YcTpoiicTBO rOPOJACKHX ra3onpoBo0B

B »TOoM pazgene wu3y4arOT YCTPOMCTBO HApPYXKHBIX M BHYTPEHHHUX
ra3oIrpoBOJIOB, MaTEPHAIIbI, UCIIOJIb3YEMbIE MPU MPOKIIAJIKE Ia30IPOBOJIOB.

[Ipu cTpouTenbCcTBE Tra30MpOBOJIOB MPUMEHSIIOT CTajdbHble TpyoOnl. HMx
U3rOTABIMBAIOT W3  XOPOIIO  CBAapUBAIOIIMXCS  HU3KOJETHPOBAHHBIX U
MaJIOyIJIEPOAUCTBIX CTaJIEH.

MuHUMAJIBHBIN YCIOBHBIM AUAMETP JJIsI PACIpPEIeIUTEIbHBIX Ta30MPOBOJIOB
NPUHUMAIOT OOBIYHO paBHBIM 50 MM, a It OTBETBJIEHUN K MOTpeOUTENIM — 25
MM. ToJmmHa CTEHKH TPYOBI JJIsi MOA3EMHBIX T'a30BBIX CETEW NMOJKHA OBITH HE
MeHee 3 MM, a IJi1 HaJ3€MHBbIX — HE MeHee 2 MM. J[Ji1 mepexonoB 4epe3 BOJIHBIE
Iperpajabl TOJMIIMHA CTEHKU TPYO A0JKHA ObITh Ha 2 MM OOJIbIlIe pacueTHOM, HO HE
meHee 5 M. CranbHble TpyObl OJisi TMOA3EMHBIX Ta30MPOBOJOB 3aIUIIAIOT
MIPOTUBOKOPPO3UOHHON U3OJIALUECH.

JIns cTpouTENnhCTBA MOA3EMHBIX Ta30IPOBOJIOB IIMPOKO MPUMEHSIOTCS
MOJIMATUIICHOBBIE M BUHUILIACTOBBIE TpyObl. Hemetamnmuueckue TpyObl Hauyamu
MIPUMEHSTH OKOJIO 35 JIeT Ha3aJ CHayajia Ha SKCIePUMEHTAIbHBIX ra30MpPOBOAX.

BHenpenue monmdTUICHOBBIX TPYO — OJHO M3 aKTyalbHBIX HaIpaBIICHHUM
MOBBIIEHUS d(PPEKTUBHOCTH KATUTATBHOTO CTPOUTENIHCTBA 32 CUET CHIDKCHHUSI €TO
MaTepuayio- U TpyaoeMKkocTu. M3 1 T metammmueckux tpyod amamerpom 100 mMm
MOHO HPOJOXKUTH TpyOorpoBoa AnuHOM 10 80 M, a U3 1 T MOJUITUIECHOBBIX TPYO
HapyXHbIM auameTpoM 110 MM MOXHO CMOHTHPOBATH TPYOOHPOBOJ JIUMHOM
6onee 1 kM. 3amMeHa METaNIMYECKUX TPYO B CHCTEMaxX ra30CHA0KEHHS MO3BOJIUT

COKOHOMUTH 5 — 7 T METAIUTMYECKUX TPYyO Ha | T miiacTMaccoBBIX.



[TonuaTuneHoBbie TPYObl UMEIOT Psi/ MPEUMYILECTB:

. BBICOKYIO0 KOPPO3HOHHYIO CTOMKOCTh MOYTH BO BCEX KUCIOTax (Kpome
OpraHMYecKUX) W IIeJI0YaX, YTO MCKIYAeT HEOOXOIMMOCTh HMX H3OJSALUUU U
ANEKTPOXUMUUYECKON 3alllUThl U JeNlaeT HMX MNPAKTUYECKH HE3aMEHUMBIMHU B
YCIIOBUSAX >KMBOTHOBOAYECKUX MPEANPUITUI; CTOMKOCTh K OMOKOPPO3HH;

. HE3HAYUTENIBHYIO MAcCy, YTO 00€CIeUnBaET CHHKEHUE TPAHCIIOPTHBIX
pacxoA0B U TPYA03aTpaT IPU UX MOHTAXKE;

. MOBBIIIEHHYIO MPOMYCKHYIO CITOCOOHOCTH (Tipubau3uTensHo Ha 20 %)
Oylarosiapsi IJIaJKOCTH UX MOBEPXHOCTHU (PKBUBAJIEHTHAs IIEPOXOBATOCTh CTEHKH
HOBOM cTanbHOM TpyOs! paBHa 0,01, a monustunenosoit — 0,0007 cm);

. BBICOKYIO POYHOCTH MPHU JOCTATOUHOM 3JIACTUYHOCTH U THOKOCTH.

Bmecte ¢ TeM HE0OXOAMMO YYUTHIBATH U OCOOCHHOCTH MOJMAITUICHOBBIX
ra3onpoBO/IOB,  CBsI3aHHBIE cO  crnenudukod  Marepuana.  [IpoyHoCTb
MOJIMATUIICHOBBIX Ta30MPOBOJOB MPU CTATHUECKUX U JIMHAMHYECKHX Harpy3kax
HUXKE, YeM IMPOYHOCTh KOHCTPYKIMH U3 yriaepoaucteix cranei. [lpenen
OPOYHOCTH MPH OJHOOCHOM PACTSKEHUU TOJMATHIEHA HU3KOW M BBICOKOM
npoudHoctu He mpesbimaer (500...700) - 104 MlIla, B To Bpems Kak mpenen
IIPOYHOCTH CTajiel Ha MopsAaoK Bhimie u cocTaniser (500...600) - 105 MIla.

[InactmaccoBbie  ra3ompoBOABl  MOTYT paboTaTh B  OTHOCUTENIHHO
HEOONBIIOM HHTEpBaje Temmeparyp. [lomusTuneHoBsle TpyObl CO BpEeMEHEM
CTaperoT. ODTOT MPOLECC YCKOpAETCS TMOJA JACHCTBUEM CBETa, MOBBIIIEHHBIX
TEMIIEpaTyp, HANPSDKEHUH U TOBEPXHOCTHOAKTUBHBIX cpeA. Cpok ciyObl
MOJIMATHIIEHOBBIX TPYO — 0K0J10 50 ner.

OcHOBHOUW cmoco0 COeAWHEHUs CTAlbHBIX TPYO TPU COOPYKEHUU
ra3onpoBOJIOB — CBapKa, 00eCneunBaroias NpoOYHOCTb, INIOTHOCTh, HAIEKHOCTD U
0€e301MacHOCTb JKCILTyaTalU ra3onpoBOJIOB. s COOPY’KEHHUS
pacupenenuTeNbHBIX M BHYTPUOOBEKTOBBIX  ra30lNpOBOJOB  HaumOoJbLIEe
pacnpocTpaHeHHe MOJIy4dnsIa pydHas J1eKTpOyroBas U razoBas cBapka.

[TonnaTnneHoBbIE TPYOBI CBAPUBAIOT C MCIOJIB30BAHUEM CTBIKOBOW CBapKH

WU C HUCIOJb30BaHUEM 3JIEKTpOocBapHbIX My(dT. CBapka JOJKHA BBINOIHATHCS



TOJNIBKO MPU YCJIOBHUH, YTO TEMIIEpATypa CBAPUBAEMOUN NMOBEPXHOCTH, U3MEPEHHAS
B BEpXHEW wyacTu TpyObl, HaxoAWTCs B mpenenax or —5 go +35 °C. s
MPUCOCINHEHUS] TOJUATWICHOBBIX Ta30MpPOBOJIOB K CTAIBHBIM HCHOJB3YIOT
HEpPA3bEMHBIE COCIUHEHUSA «CTalb-TIOJUATUICH», BBIIIOJHECHHBIE B 3aBOJICKHX
YCIIOBUSIX.

Oco0oe BHHUMaHHME CIEIyEeT YIEIUTh BONPOCAM TMPOKJIAJAKU CEeTeH.
PacnpenenurenpHble  yIMYHBIE Ta300pOBOABI B TOpPOJAE, Kak IPaBHIIO,
NPOKJIAJBIBAIOT TMOA3eMHO. MHHMMalbHAsE TJIyOMHA 3aJI0’KEHUS Ta30MpPOBOOB
noixHa ObITh He MeHee 0,8 M 110 Bepxa TpyOsl wiu Qytisapa. B mecrax, rae He
nperycMaTpUBaeTCsl JBUKEHUE TPAHCIOPTa, MIyOMHY 3aJ0KE€HHS Ta30MpOBOJOB
nomyckaerca  yMeHsmate g0 0,6 M. IIpoknmagka — ra3ompoBOJOB,
TPAHCIOPTUPYIOUIMX HEOCYIICHHBIN ra3, JOJKHA MPEeAyCMaTPUBATLCS HUKE 30HbI
CE30HHOTO MPOMEP3aHUs TPYHTA C YKIOHOM K KOHAEHCAaTOCOOpHUKaM HEe MEHee 2
%.

[Ipu TpaccupoBKe Ta30MpOBOJAOB HEOOXOAMMO COOJIOAATH PACCTOSHUS OT
ra3oIlpoBOJIOB 10 IPYTUX 3JaHUUA U COOPYKEHHH, a TaKKE APYTUX HHKEHEPHBIX
kommyHukanuii cormacHo CHull. B ropogax u HaceleHHBIX IYHKTaXx,
PacIoIOKEHHBIX B TOPUCTON MECTHOCTHU, MPH BbIOOpe MecTa pacroioxenus ['PI1
HEOOXOJMMO YYMTHIBATH JIOMOJHUTEIBHO BO3HUKAIOIIEE TUAPOCTATHYECKOE
JaBJIeHUE, KOTOPOE OMpeesieTcs mo popMyIie:

AP=+H(p; —pr) ,

rae H — pa3HOCTh reOMETpUYECKUX OTMETOK, M.

3amopHyr0 apMarypy W KOHICHCAaTOCOODHMKHM Ha  Ta30MpOBOJAX
YCTAaHaBIIMBAlOT Ha PACCTOSSHUM HE MEHee 2 M OT Kpas I[epecekaeMou
KOMMYHUKAIIUU U COOPYKEHUS.

l'azompoBonbl B MecTax MpoOXoJa Yepe3 HapyKHbIE CTEHbl 3aHUU
3aKmiovaroT B Gymispel. Juamerp dytispa yrounsiercs pacuerom (CIT 42-101-
2003). Ta3ompoBOAbl  JOOMKHBI ~ MMETh  OTKIIOYAIONIME  YCTPOMCTBA,
yCTaHaBlIMBaeMble Ha paccrossuun He Oomee 1000 M oT Mecra mepecedeHUs

’KEJIC3HBIX U aBTOMOOMJIBHBIX A0por. H&IBGMHBIG ra3omnpoBOAbl IIPOKIAAbIBAOTCA



M0 HapY>KHBIM HECTOPAEMbIM MOKPBITUSM 3[JaHUM Ha OTJEIbHO CTOSIIUX OMOpax,
KOJOHHaX M 3cTakaiax. HaazemHble TpyOONpOBOABI CIENYET MPOEKTUPOBATH C
Y4€TOM KOMIICHCAIIMU TEMIIEPATYPHBIX YAJIUMHEHUM MO (PaKTUUECKU BO3MOKHBIM
TEMIEpaTypHbiM  yciaoBusM. Eciu  mpoponpHble  neopmManuu — HEIb3d
KOMIIEHCHPOBATh 3a CUET U3rHO0B TPYOONPOBOAOB, MPEAYCMOTPEHHBIX CXEMOM (3a
CYEeT CaMOKOMIIEHCAlIUU), TO CIEAYeT yCTaHABIMUBATH JIMH30BbIE WK [1-00pa3Hbie
KoMrieHcatopbl.  CanbHUKOBBIE ~ KOMIIEHCATOPhl ~ HAa  ra3olnpoBOJax  He
YCTaHABIUBAIOTCA.

BaxxHoe 3HaueHWe HMeeT MPABWIbHBIA BBIOOP  COOTBETCTBYIOLIEH
apmatypbl. ['a30Bol apmaTypoll Ha3bIBalOT pa3duyHble MPUCIIOCOOJIEHUS H
yCTpPOICTBA, MOHTUPYEMbIE Ha ra30IpOBOJIaX, anmnaparax u npudopax, ¢ MOMOIIbIO
KOTOPBIX OCYIIECTBIISIETCS BKJIIOYEHHUE, OTKJIIOYCHHE, W3MEHEHHE KOJUYECTBa,
JaBJICHUS WM HamNpaBlIeHUs Tra30BOTO IMOTOKA, a Takxke ynaaineHue raszos. [lo
Ha3HAYEHUIO CYIIECTBYIOIINE BUAbI FA30BOM apMaTypbl MOAPA3IEAIOTCS Ha:

. 3alOpPHYI0 — JUISI TEPUOAMYECKMX TIE€PMETHYHBIX OTKIIOUECHHUI
OTJIEJBHBIX YYAaCTKOB ra30MpoBo/ia, armapaTypsl U MPUOOPOB;

. OPEAOXPAHUTEIBHYIO — JUISl  TNPEOyNpEeXACHUS  BO3MOMXKHOCTH
NOBBIIICHUS JABJICHUS I'a3a CBEPX YCTAHOBJIEHHBIX MPEIEIIOB;

. apMatypy oOpaTHOTO IEWCTBHSI — JJiA MPEAOTBPAIICHUS JIBHXKCHUS
raza B oOpaTHOM HaIlpaBJICHUH,

. aBapUUHYI0 M OTCEYHYI0 — JUIsi aBTOMAaTHYECKOTO MPEKpPAIICHUS
JIBKEHHS Ta3a K aBApUHHOMY y4acTKy IPHU HAPYLWIEHUH 33JJaHHOTO PEKUMA.

Bes apmarypa, npumeHsiemass B ra30BOM XO3SIMCTBE, CTaHIapTU3UPOBAHA.
[To mpuHATOMY YCIOBHOMY OO0O3HAUYECHUIO MIHM(P KaXKIAOTO H3AEIHUS apMaTyphl
COCTOWT M3 YeThIpex yacTeid. Ha mepBoM mMecTe cToUT HOMep, 0003HAYAFOIINI THIT
apMmatypel. Ha BTOpoM — ycioBHOE 00O3HAau€HHE MaTepuayia, U3 KOTOpPOTro
U3rOTOBJIEH Kopmyc apmatypbel. Ha TpetbeM — Tun mpuoaa. Ha uerBepTom —
HoMep Mojenu. Ha mstom Mecte — ycinoBHOe 00O3HAUCHHME MarTepHana
YIUIOTHUTENBHBIX KOJIEI: Op — OpOoH3a WM JIaTyHb; HXK — HEPXKABEIOIas CTallb; P —

pe3uHa; 3 — 300HUT; OT — 0a00UT; OK — B KOPITyCE WJIM 3aTBOPE HET CHEIHAIbHBIX



VIUIOTHUTENBHBIX Kosel. Hampumep, ob6o3Hauenune kpana tuna 1165100k mMoxHO
pacmdposats Tak: 11 — Bua apMatypsl — KpaH; b — maTepuan kopnyca — J1aTyHb;
10 — mopsiIKOBBIA HOMED U3/AENNs; OK — TUIl YIULIOTHEHUS — 0€3 KOJIEL.

B kadectBe 3amopHOM apMaTypsl Ha Tra30npoBOAaX MPUMEHSIOTCS:
TpyOOnpoBoAHAs apMarypa (3aJBUXKKH, KpaHbl, BEHTWUJIN); TUIPABINYECKHE
3QJIBUKKM U 3aTBOPBI, OBICTpOACHCTBYIOIMME (OTCEUYHBIC) YCTPOHCTBA C
MMHEBMATUYECKUM WJIM MAarHUTHbIM TpuBoAoM. Hampumep, Ha razompoBojax
CPEIIHETO U BBICOKOTO JABJIECHUMN MPEUMYIIECTBEHHO YCTaHABIMBAIOT 3a/IBMXKKH, a
Ha Ta30MpoOBOAAX HU3KOIO JABJIEHUS [OMHUMO 3aJIBIDKEK MOHTHUPYIOTCS
rUApO3aTBOPHL. ['a30MpoBOABI, MPOKIIAIbIBAEMbIE BHYTPU MOMEIIEHUM, JOJIKHBI
uMeTh KpaHbl. [y cOopa M ynaneHuss KOHAEHcaTa U BOJAbl B HM3UIMX TOYKaX
ra3onpoBo/ia COOPYKAITCs KOHIEHCATOCOOPHUKHU.

Crnenyer ysACHUTHb YCTPOMCTBO M MPHUHIUI JIEWCTBUS Ta30BOM apMaTyphl, a
TaKke paboTy KOMIIEHCATOPOB U KOHAEHCATOCOOPHUKOB.

Bonpocul ons camonpogepku

1. Kakune marepuansl HCIIOIB3YIOTCS IPU CTPOUTENIBCTBE Ta30IPOBOAOB?
HazoBuTe X JOCTOMHCTBA U HEJOCTATKH.

2. Kak mnpoxiagelBaroT Ta3onpoBOABI 110 TEPPUTOPUU TOPOAOB MU
IPOMBIIIJIEHHBIX TPEANPUATANA?

3. Kak ocymiecTBiasieTcss KOHTPOJIb 32 Ka4eCTBOM CBAapHBIX COCIMHEHUH,

KaKhe crocoObl CBapKU BbI 3HaeTe?

4. Kakwue cymiecTByroT npasuia MNpoKJIaJAKA ra3onpoBOg0B?

o. Kakue BbI 3HaeTe TUIBI 3alOPHON apMaTypel W OOOpYAOBaHHS Ha
ra3zornpoBojaax?

6. Pacckaxunre 00 ycTpoiCTBE ra30BbIX KOJIOALEB.

1. Jlist gero ciyaT KoHIeHcaTocOOpHUKH? UeM OHM OTIMYaroTCs OT
TUAPO3aTBOPOB?

8. OOBsICHUTE MPUHIIUIT JCHCTBUS KOMIICHCATOPOB.

6.3 Tema 3. 3ammra razonposoa0B 0T KOPPO3UM.



Koppo3ueldi  MeTaJsiloB  HAas3pIBAa€TCs  pa3pylICHHE  METAJUIMYECKUX
IIOBEPXHOCTENM TOJA  BIMSHHUEM XHMHYECKOIO WM  DJIEKTPOXUMHUUYECKOTO
BO3JICUCTBUA OKpy:Karomen cpensl. Koppo3un MOryT nmoaBepratsCs HapyKHbIE U
BHYTPEHHHE IMOBEPXHOCTU TpyO. Koppo3us BHYTpeHHHX MOBEpPXHOCTEH TpyO B
OCHOBHOM 3aBHUCHUT OT CBOMCTB ra3za. OnHa 00ycCJOBJIEHa TMOBBIIIEHHBIM
COJIEp’)KaHMEM B ras3e KHCIOpOJAA, BIarv, CEPOBOJOPOJA M JAPYIMX arpecCHUBHBIX
coenuHeHu. bopbba ¢ BHYTpeHHEW KOppo3uel CBOAUTCA K YJAJICHUIO U3 rasa
arpecCUBHBIX COEAMHEHUH, T.€. XOpOUIeH €ro O4YuMcTKe. 3HAUYUTENbHO OOJbIIHE
TPYJAHOCTU MpeACTaBisieT coboil 6oprda ¢ KOppo3HWeil BHEUIHUX MOBEPXHOCTEH
TpyO, YJIOXEHHbIX B TPYyHT. B 3aBUCHMOCTM OT KOPpPO3MOHHBIX (HAKTOPOB
pa3IUYalOT TMOYBEHHYIO KOPPO3UI0 U  KOPPO3HIO OJYKJAIOUMMU TOKaMH.
IlouBeHHast KOppo3usi — OTO DIJIEKT-POXMMHUYECKOE pPa3pyLIEHHUE CTAIbHBIX
ra3olpoBOJIOB, BBI3BAHHOE JIEMCTBUEM MOYBBI, TPYHTOB U TPYHTOBBIX BOJ.
XuMHUYecKass KOppO3us BO3HUKAET OT BO3JECHCTBUS HA METAll KOPPO3UOHHOM
cpenbl. Ilpm 3TOM MeTaymun B3aUMOJEHMCTBYET CO CPENOM, HE MPOBOISIIECH
ANEKTpHUYECKUil TOK. [Iponecc 2neKTpOXUMHUUECKOM KOPPO3UH TIOKa3aH Ha pUC. 2.

Jliis BEIOOpa COOTBETCTBYIOIIUX MEp 3alUThI MOJ3EMHBIX I'a30IIPOBOJOB OT
KOPpPO3UHM HEOOXOIHMMO OIpPEAEIUTh KOPPO3HMOHHYH0 aKTUBHOCTb TPYHTA.
Koppo3noHHass akTUBHOCTb TIpPYyHTAa 3aBUCUT OT CTPYKTYpPBI, BIIa)KHOCTH,
BO3JyXONPOHNULIAEMOCTH, HAJIAYUSA COJIEM W  KHCIOT, a Takke OT
AJIEKTPOIPOBOHOCTH.

CymecTByromue METOAbl 3alIUThl a30IPOBOJOB OT KOPPO3UM MOYKHO
pa3leNnTh Ha JBE€ TPYINNbl: IACCUBHBIE W axkTuBHBIE. IlaccuBHas 3ammura
IIpeayCMaTpUBaeT U30JIALMIO Ta30IIPOBOAA OT KOHTAKTA C OKPYKAIOIIEH CPELOM.

B kauecTBe 3alIUTHBIX MCHONB3YIOT OUTYMHO-PE3UHOBBIE, OUTYMHO-
MOJINMEpHBIE, OUTYMHO-MHUHEpAJbHBIE TIOKPBITHS M  3MaJbdTHICHOBBIE C
MCITOJIb30BAaHUEM apMUPYIOIIUX O0EPTOK M3 CTEKIOBOJIOKHUCTBIX MAaTepHalIOB, a
TAK)K€ MOKPBITHS U3 MOJMMEPHBIX MATEPHUAIOB, HAHOCUMBIE B BUJE JICHT WIU B

MTOPOITKOOOPA3HOM COCTOSTHHH.



OCHOBHBIMH METOJIaMH AKTUBHOM 3alUTHI SBJISIOTCS DJICKTPUUYECKUI
JpeHaXk, KaToAHasl U MPOTEKTOPHAs 3allluTa.

Cnenyer BBISICHUTb, KaKOW BHUJ 3allldTBl OT KOPPO3UM Haumboiee
1eaecoodpa3eH B TOPOJICKUX YCIOBUSIX, KAKUM 00pa3oM MPOU3BOIAUTCS MPOBEpPKa
KauecTBa H30JsUMU Ta3onpoBojoB. Kpome Toro, cieayer 3HaTh, Kakue
CYIIECTBYIOT MPUOOPHI U YCTAHOBKU JJISi U3MEPEHUS YJIETBHOTO COMPOTUBIICHUS
IpyHTa, U3MEPEHUs MOTEHIIMAJIOB, ONIPEIEICHUS HANIPABICHUS U BEJIMYUHBI TOKA.

Bonpocwi ons camonposepru

1. B dyem cyniHOCTh KOPPO3MOHHBIX MPOLIECCOB?

2. UTto Takoe KOPPO3MOHHAsi AKTUBHOCTh TPyHTa M Kak IPOU3BOJSAT
ANEKTPUUECKHE U3MEPEHUS Ha Ta30MpoBoaax?

3. Kak  mpousBomaTr  3amuTy  ra3omnpoBOJIOB  H3OJSIIMOHHBIMHU
nokpeITUsIMU? Kak mpoBepsrOT X KauecTBO?

4, Kakue cymiecTByroT npuOOpsl JUisi MPOBEPKH KauecTBa W3OJISIIUH,
KaKOBBI UX YCTPOMCTBO U MPUHIUI paOOTHI?

S. B deM CymHOCTH 3JEKTPUYECKHUX METOAOB 3aIIUTHI Ta30MPOBOIOB?
HazoBute Hanboiee pacpocTpaHEeHHbIE METObI 3AIIUTHI.

6. [lepeuncnute coctaB paboT TMpU  OOCITYKUBAHUU  3AIIUTHBIX

YCTaHOBOK.

6.4 Tema 4. OmnpeneneHue pacyeTHbIX Pacxol0B ra3a ObITOBBIMH
NoTpeOuTEIAMHU

Bce Buabpl rOponckuX TOTpeOUTENe MOXKHO pa3leNuTh Ha CIEIYIONUe

TPYIIIIBIL:
1. briToBOE TTOTpEOIICHNE (GKHUIIBIE JOMA).
2. KommyHanbHO-ObITOBBIE TpEeANpUATHS (OaHU, TPAYCUHBIE).
3. OOuiecTBeHHBIC  MPEANPHUATHS W YUPEKICHUS  (MPEATPUSITHS

OOIIECTBEHHOTO THUTAHUs, XJICOOTIEKApHU, KOHAUTEPCKUE MEIKUE MPEANPUSTHS

MECTHOM MTPOMBIIIIJICHHOCTH, OOJIbHUIIBI, TOTUKIMHUKH, IITKOJIbI, TOCTUHUIIBI).



4, [Ipennpusitus OBITOBOrO 0OCITYyXMBaHUSA (OTENU, MAapUKMaXEpCKue,
MacTepCKue, Mara3uHsl).

5. [ToTpebutenu raza Ha orornseHue, BeHTusAnuo U ['BC ot pailoHHBIX,
KBapTaJbHBIX, JIOMOBBIX ~ KOTEJIbHBIX, POU3BOICTBEHHO-OTOMUTEIbHBIX
KOTEJIbHBIX.

6. [IpoMbllIIEHHBIE U HEPreTUYECKUE MOTpeduTenu (3aBojibl, (hadpuKu,
komOuHatel, TOLI).

[ToTpebnenue raza NPOUCXOAUT HEPABHOMEPHO, MPUUYEM KAXKI0M KaTeropuu
CBOMCTBEHHBI XapaKTepHbIE CE30HHbIE, HEJIENbHbIE U CYyTOYHbIE HEPABHOMEPHOCTH
norpebsenus. Haubonbiias cyroyHass HEpaBHOMEPHOCTb MPHUCYIIA OBITOBBIM
NoTpeOUTENIM, HAUMEHbINAs] — MPOMBIIUICHHBIM MPEANPUATHSIM C HEPEPHIBHBIM
TE€XHOJOTUYECKHUM TMPOIIECCOM.

CymectByet 3 Buia HEpaBHOMEPHOCTH MOTPEOICHUS ra3a:

1. Ce30HHAast HEPaBHOMEPHOCTh (HEPAaBHOMEPHOCTD 10 MECSIIaM rojia).
2. CyTouHasi HepaBHOMEPHOCTD (110 THAM HEJIeTH, MECSIIa WIH Iojia).
3. YacoBast HepaBHOMEPHOCTH (110 YacaM CYTOK, MECsIIa WU Tofa).

HepaBHomepHOCTH ra3onoTpeOieHns 3aBUCHUT OT CIEAYIOMINX (DaKTOPOB:

1. KJIUMATUYECKUE YCIOBUS;

2. YKJIaJ] YKU3HH HACEJICHUS;

3. PEXKUM pabOTHI MPEANPUATUN U YIPEIKICHUI;

4, XapaKTepUCTUKa Ta30000pyJOBaHUS 3JaHUH M TPOMBIIICHHBIX
MPEAIPUATHH.

[Ipy TOpoeKTHUPOBAHUU CHUCTEMBl Ta30CHAOKEHHS HACEJICHHOTO ITYHKTa
HEO0OXOIMMO OTIPEIETNTh, B IEPBYIO OUEPEh, TOAOBOE Ta30MOTPEOICHUE KUITBIMH
KBapTaJlaMHU B 3aBUCUMOCTH OT BHYTPHUIOMOBOTO ra30Boro ooopyaoBanusi. Hopmel
roJioBoro norpeodynenus raza Hopmupyet CHull.

JIns ompeneneHus pacuyeTHO-YaCOBBIX PACXOJOB ra3a BBOAUTCS MOHSITHE

Kod(h (pHIIeHTa 4aCOBOTO MAaKCUMYyMa Tra30MOTPEOICHHS.



CryneHT JODKeH 3HaTh (QOpMYJbl ISl ONpENENeHUs TOJOBOTO
ra3onoTpedieHNs, paCYeTHO-4YAaCOBBIX PAaCcX0/I0B rasza JJjisl ObITOBBIX MOTpeOUTENnei
U YMETH MOJIb30BATHCS CIIPABOYHBIMU JAHHBIMHU JIJISI pacyeTa.

Bonpocwi ons camonposepku:

1. [TosicHuTe MOHSITHE: CE30HHAsI HEPABHOMEPHOCTh Ia30M0TPeOIeHU ?

2. [losicHuTe MOHSATHE: CYTOYHASI HEPABHOMEPHOCTh ra30MoTpeOaeHus ?
3. [losicHuTe OHSATHE: YacoBass HEPABHOMEPHOCTh ra30MoOTpeOIeHUS ?
4.  Kak perynmupyroTcsi HepaBHOMEPHOCTH MOTpeOIeHus ra3a’?

5. Kak onpenenutb pacyeTHO-4acOBBIE PAcXOIbl ra3a?

6. Kakoli mokyMeHT HOpMUpYeT razonorpediaeHue?

6.5 Tema 5. OnpenesieHne pacyeTHbIX PACX0J0B ra3a KOMMYHAJIbHO-

OBLITOBBLIMH U NMPOMBIIIVICHHBIMHA HOTpeﬁl/ITeJIHMI/I

[IpombIlUIEHHBIE W KOMMYHAJbHbIE MPEANPUITHS MOJY4YalOT Ta3 oOT
TOPOACKHX paCHpENEIUTENbHbIX CETEH CpPEJHEro M BBICOKOIO JIABJICHUMU.
[Ipennpusitus ¢ HEOOJBIIMM PACXOAOM Ta3a MOXKHO MPHUCOCIUHATH K CETIM
HU3KOTO JaBJICHHUS.

B cembckol  MECTHOCTM Ta3 MOLYT  HCHOJb30BaTh  PAa3JIMYHBIE
CEIbCKOXO03MCTBEHHBIE MPENPUATHS: ’KUBOTHOBOJUECKHE U PACTCHUEBOIUECKHE.

Heo0xonumo 3HaTh pekUMBI Ta30MOTPEOICHHS, 03HAKOMUTHCS C T'OJIOBBIM,
HEJCJIbHBIM, CYTOUYHBIM rpaduKkaMu MOTpeOIeHUs Ta3a pa3TuYHbIMU KaTerOpUsIMHU
U YMETh BBIJCIHUTH MOTPEOUTENEH, MUTAIOIINXCA OT CETe HU3KOTO M BBICOKOTO
(cpenHero) naBieHUS.

CTyaeHT [OMDKEH YMETh ONpENesaTh HOPMBI Ta30MOTpeOsieHus s
KOMMYHaJIbHO-OBITOBBIX u MPOMBIIIEHHBIX (cenbCKOX035CTBEHHBIX
MpEeANPUATUR).

Bonpocwi ons camonposepku:

1. Kakve mnpoOMBIIUICHHBIE NPEANPUATUS ABISIIOTCS  MOTPEOUTEISIMHU

MPUPOIHOTO raza?



2. Kakne KOMMYyHanbHO-OBITOBBIE MPEANPHUATHS SBISIOTCS MOTPEOUTENIMU
IIPUPOJTHOTO rasza?

3. Kakue mnpoMbIIIIEHHBIE NPEANPUATUAA  SBISAIOTCS  MOTPEOUTENSIMU
IPUPOJHOIO rasza?

4. Kakue cenbCKOXO3MCTBEHHbIE MPEAIPUITUS SBISIIOTCS MOTPEOUTEIIMU
IPUPOJIHOIO rasza?

5. Kakue Buapl HEpaBHOMEPHOCTH Ta30MOTPEOJICHUS XapaKTepHbI s
KaXKJI0T0 THUIA MPEATPUSITHI?

6. Kak Bnuser cmMeHHOCTh palbOTBHl MPEANPHUATHS HA HEPABHOMEPHOCTH
ra3onorpeodseHus?

7. Kak onpenensieTcs rooBoe ra3onoTpedieHne A NpeanpusiTuii?

8. Kak ompenenuTh pacyeTHO-9aCOBBIC PACXO bl Ta3a JJIsSl MPEANPUSITHI?

6.6 Tema 6. CxeMbl ¥ THAPABIUYECKHUI pacyeT ra3oBbix ceTei

B HebGonpmmx ropogax B HACTOSIIIEE BpPeMs IMIMPOKOE MPUMEHEHHUE HAIILIU
JIBYXCTYNEHYAThIE CUCTEMbI Ta30CHA0KEHHUSI C BBICOKMM WJIM CPEHUM JaBICHUEM
B IIEPBOM CTYIICHH M HU3KUM JIaBJICHHUEM BO BTOPOHU CTyIeHH. B oqHy cuctemy obe
CTyNEeHU 00bEIMHSIOTCS Yepe3 pailoHHbIe razoperyasTopHbie myHKTH (I'PIT).

Pacuer ceteil 00eux cTynmeHeW HAYMHAIOT C TPACCUPOBKU M COCTABICHHS
PACUETHBIX CXEM, HAIJISJHO IOKA3bIBAIOIIMX HANPABICHUE Ta30BbIX IOTOKOB, a
TaKXe JJIMHY, PACUETHBIM PacXoJ W JHaMETp ra3ompoBOJa Ha Ka)XJOM Y4YaCTKE.
CTyneHThl JNOJKHBI 3HATh, Kak OMNPEAENSIOT pacyeTHhIE pPAcXOJbl rasa Ha
y4acTKax, HECYIIMX MYTEBYKD M TPAH3UTHBIE HArpy3Kh, M Ha Y4YaCTKaAX
COCPENOTOUYECHHBIX pacxoAoB. IIpu n3yyeHnn BOnpoCcoOB rUIpaBIMYECKOrO pacyeTa
TOPOACKHX CETEeH CTylIeHTaM HEOOXOJAMMO MOMHHUTH, UTO B paclpeleluTelbHON

3aK0JIBIIOBAHHOM CETH HU3KOTO JABJICHUS MOTOKH Traza ycrpemisitores ot ['PIL, 1.e.



OT Touek ¢ Oojee BBICOKUM JIaBJICHUEM, K KOHEYHBIM TOYKaM JBUXKEHUS,
HAXOISIIMMCS Ha TpaHULax 30HbI aeucTBUsA Kaxaoro I'PII. B atu toukm ras
MOCTYIAET C JABJICHHEM, MEHBIINM, YEM IMEPBOHAYAIBHOE HA BEIMYMHY MOTEpHU
napieHus. OCHOBHOE OTJIMYHUE KOJIBLIEBBIX Ta30BBIX CETEM OT TYIMHUKOBBIX
3aKJIF0YAETCsl B TOM, YTO OHU COCTOSIT U3 3aMKHYTBIX KOHTYPOB, B PE€3yJIbTATE YETO
OT/EJIBbHBIE X YYACTKU MOTYT UMEThH IByXCTOPOHHEE U MHOTOCTOPOHHEE MMUTAHUE.
IIpu pacdere cerer CUMTAIOT OTHA4Yy ra3a MO JJMHE ra3olpoBOAa PAaBHOMEPHOM.
[Ipu sToM Bcs rasuuIMpOBAHHAS TEPPUTOPUS Pa30UBAETCS HA YYACTKH C
OJIMHAKOBOM TIUIOTHOCTBIO HACEJIICHUS W BBIUYMCISETCS KOJMYECTBO Trasa,
noTpebisieMoe Ha 3TuX ydacTkax. Cuctema OyAeT T'MIpPaBIUYECKH YBS3aHHOU U
PAaCCUYMTAHHOW NPABUJIBHO, €CIIM TOJHAs moTeps AasiieHus Ha nyta oT ['PII mo
KOHIIAa JIBUKEHUS TOTOKa B Jt000M HampasieHuu oT ['PII paBHa npuHsTOMY 1181
BCEHl ceTU enuHOMY mepenaay naBieHus. CyMMapHYIO NOTEPIO JaBJICHUS raza oT
I'PIT no mambosee ynmameHHoro mpubopa cieayeT npuHuMath paBHou 1800 Ila,
npudeM cuutaroT, 4to 1200 Ila mpuxoauTcs Ha yJIWYHBIE U BHYTPUKBapTaJIbHBIC
ra3onpoBoO/ibl, a Ha ABOPOBBIE U BHYyTpeHHUE — 600 I1a.

JlnameTpbl ra30npoBO0B, 00ECIEYNBAIOIINE MMPOMYCK PACUETHBIX PACX0I0B
raza, JOJDKHBI ObITh OOYCIIOBJEHBI 3aJaHHBIM TEpernagoM JaBJCHUS.
CrnenoBarenbHO, B IPOLIECCE THAPABINYECKOTO pacyeTa HaA0 ONPEAENSITh NOTEPH
JaBJICHUS Ha KaxXIoM ydacTke. HeobXoammMo O3HaKOMHUTBCS C BOIPOCAMH
TUAPABIMYECKOIO CONPOTUBIICHUS ra30IPOBOJOB HU3KOTO U BBICOKOT'O JABJICHUS.
Hano moMHUTH, 4TO mosHAs MOTEpsl NABJICHHUS HA YYACTKE CKJIAIbIBACTCS W3
[IOTEPb JABJICHUS HA TPEHUE WU IOTEpPb JABJICHUS B MECTHBIX CONPOTUBIICHUSX.
HeobOxonumo 3HaTh UCX0HBIE (OPMYIIBI, IO KOTOPHIM OMPEIEISIOT 3TU MOTEPH, U
YMETh MPAKTUYECKH TOJICYUTHIBATH MOTEPU NABICHUS TPH MOAOOPE JAHMAMETPOB
ra3onpoBojia Mo TabnuiaM M HoMorpammam. Kpome TOro, Hajao Hay4dUThCS
paccuuThiBaTh OOBEKTOBBIE CETHU: CETH JKUJIOTO 3JaHUs, MPOMBIIUIEHHOTO
MPEANPUSITHSL.

Bonpocuwl ons camonposepku



1. Kak ompenensitor pacueTHble pacxojbl rasa Ha ydacTKaX CETH C
PaBHOMEpPHO  PaCIpENCIICHHOM  Harpy3kod M Ha  ydacTKax CeTh ¢
COCPEIOTOYCHHBIMU PAcXOaMu?

2. KakoBa ucxonnas ¢opmyna ompeaesieHus IOTepb JaBJICHUs ra3a Ha
TpeHue? Hanumure BBIpaKEHUE Kod(duimenta TUAPABINYECKOTO
COMPOTHUBIICHUS JIJI Pa3IMYHBIX PEKUMOB JIBMkeHUs. KakoBa rcxoaHas Gopmyna
oTmpeieNIeHHs TOTePh JIaBJICHUS T'a3a B MECTHBIX COMPOTUBICHUAX?

3. Uem xapakTepusyercs TUIPaBIUYECKUN pacdeT 3aKOJbIIOBAHHBIX
ceTel HU3KOro NaBieHus? Kak paccunThIBalOT TYNUKOBBIEC Ta30MPOBOIbI?

4, Uem xapakTepu3yeTcs TUAPABIUYECKUI pacueT 3aKOJIbI[OBAHHBIX U
TYIMUKOBBIX CE€TEN BBICOKOTO (CPETHET0) AaBiICHUs?

5. B uem 3akirouaeTcst rupaBiIndecKas yBsi3Ka 3aKOJIbIIOBAHHBIX CeTEN?

6. KakoBa mnpuHIUNUanbHas pa3HUIIA B pacueTe CeTed HHU3KOro U
BLICOKOTO JaBJICHUS?

7. Kak mpakTuuecku omnpenensioT MOTepU JaBJIEHHUS HAa TpEeHHUE Ha
y4acTKax B CETSIX HU3KOTO M BHICOKOTO JABJICHHS ?

8. Kak oreHuBaloT moTepH MaBICHUS B MECTHBIX COMNPOTHUBICHUSIX
TOPOJCKHX U 0OBEKTOBBIX ceTer?

Q. B yeM coOCTOWT NpUHIMI MOCTPOSHUS WU TPUMEHEHHS PAaCUCTHBIX

TaOIUI] 1 HOMOTpaMM?

6.7 Tema 7 I'azoperyJiiTOpHbIE MYHKTHI U X 000PYy/10BaHUE

3ajmadya perylvpoBaHUsl 3aKIIOYAETCS B CHIDKCHUM [IaBIICHHS Trasza Jo
HY>)KHOW BEJIMYUHBI M TIOCTOSIHHOM TOMJIEPKKE €€ He3aBUCHMO OT pa3dopa rasza
norpedutenssMu.  OTy  pabOTy  OCYIIECTBISIOT  PEryJIsTOpPbl  JaBJICHHS,
yCTaHaBIIMBa€Mble B Ta30BbIX pacnpeaenutenbHbix cranmusx (I'PC) wu
PEryIsATOPHBIX MyHKTaX. Perynsitop qaBineHus aBTOMATUYECKH TPOBOJIUT MPOIMYCK

rasa 4cpe3 ApoCCCIbHOC OTBECPCTUC B COOTBCTCTBUU C HOTpe6J'ICHI/IeM rasa u3 CCTu.



O6opynoBanue Ha TexHonoruueckoi sunuu ['PII wnu I'PY pacnonaratot mo
X0y JBH)KEHHMS ra3a B CICAYIOLICH IIOCIEI0BATEILHOCTH: 3alI0PHOE YCTPOUCTBO,
(GunbTp, NpeIOXpaHUTENbHBIA 3aMOPHBIA KIIAMMaH, PEryJIATOP IaBJIECHUS, 3alIOPHOE
yctpoiictBo. Kpome Toro, I'PIT u I'PY nomxHbl MMETh NpenoXpaHUTEIbHBIC
cOpocHbIe ycTpoicTBa. YNCI0 TEXHOIOTMUECKUX JIMHUM MOKET ObITh OT OJTHOM 10
nata. Ecim B I'PII mMeercss TONBKO OJHA TEXHOJOTMYECKAs JIMHUA, TO
npeaycMaTpuBaeTcsi 00BOJHOM rasomnpoBoj (Oaimnac) ¢ IByMs IMOCJIEI0BATEIbHO
PaCIIONIOKEHHBIMHM ~ 3alIOPHBIMM  yCTpoMcTBamMu. baiimac BO BpemMsi pEMOHTa
o0opyaoBaHus OyJeT o0ecreunBaTh nojady raza noTpeOuTeNsIM.

Cryaentam HEOOXOJMMO M3Y4YUTh KJIACCU(PUKALMIO PETYISTOPOB AaBICHUS
U KOHCTPYKTUBHBIE OCOOCHHOCTH MX JIPOCCENbHBIX YCTpOoHCTB. Ciaeayetr oOpaTuTh
BHUMAaHUE Ha OIpeesIeHHEe MPOMYCKHON CTOCOOHOCTH PETYIATOPOB: APOCCEIHHOE
OTBEPCTHE B CEIJI€ PEryJsIToOpa NPHU IMOJTHOM OTKPBITUU JOJIKHO OOECIEUHTH
IIPOIYCK PACYETHOI'0 YaCOBOI'O pacxoja raza ¢ HeKoTopbeM 3anacoM. Kpome toro,
HY’KHO 3HaTh IPOCTEUIINE TEXHOJIOIMUECKUE CXEMBbI Ta30BBIX PACIIPEACIUTEIbHBIX
CTaHLIMM, PETYISATOPHBIX YCTAHOBOK, HA3HAYEHUE BCETO Pa3MELlaeMoOro B HUX
o0opyaoBaHusi: (UIBTPOB, 3alIUTHBIX YCTPOMCTB, apMaTypbl, KOHTPOJIHHO-
n3MeputenbHbix npudopoB (KUII). CrnemyeT 03HAKOMHUTBCS CO CXEMOW IyHKTOB
U3MEPEHUSI pacxola Ta3a M MU3MEPUTEIIbHBIMH yCTPOWCTBAMHU (Ta30BBIMU
CUETYMKAMH, U3MEPUTEIbHBIMU TUadparMaMu, pacxoioMepamu).

Bonpocwt ons camonposepku

1. 3ajada v NPUHLINUI PETYIUPOBAHUS JABJICHUS Tra3a.

2. Knaccudukarnuss  perymaropoB  JaBiCHUS; TNPUHIUI  PaOOTHI
PEryJIsTOPOB.

3. Kak onpeaenuTs NpomnycKHyI0 CIOCOOHOCTh PETYJISITOpa J1aBICHUS ?

4, Kak npakTudecku noaduparoT peryasaTopbl AaBieHUs?

5. [TpuHUMNIHaTBHAS TEeXHOJOTrn4YecKas cxeMa I'PII. Kakoe

obopynoBanue Bxoaut B I'PII m mnsa yero ono mpeanasznaueHo? Cxema I'PC, ee

obopynoBanue, aBromatnka u KUII.



6.8 Tema 8. I'azocHa0KeHME KIJIBIX H 00IEeCTBeHHBIX 31aHUH

[IponyckHy!0 CHOCOOHOCTH TOPOACKHX PACHPENCIUTENbHBIX CeTe u
AJIEMEHTOB CHUCTEMBI HEOOXOJMMO pPACCUUTHIBATH Ha IMHKOBBIE, MaKCHUMaJlbHBIC
4acoBbIE pacxosl raza. Hamo ymMeTh onpenensTb pacCueTHbIM 4aCOBOM pacxo/l rasa
Ha CETH HU3KOTO JABJICHUA KaK IIyT€M BBIYUCICHUS U3 CYTOYHOI'O COBMEIIEHHOTO
rpaduka ra3zonoTpebsieHus, TaKk W IyTeM Iepexoja OT TO0JOBOr0 pacxoja K
pacyeTHOMY 4YacoBOMY dYepe3 KOID(PUIIMEHT HEpaBHOMEPHOCTH MOTPEOICHUs
(k03 dULIMEHT YacoBOr0 MaKCHMMyMa), a B OOBEKTOBBIX CETAX — 4Yepe3
K03()PUIIMEHT OJTHOBPEMEHHOCTHU PabOThI WK KOA(DPUIIMEHTHI HEPABHOMEPHOCTH.
KoadunreHT HEepaBHOMEPHOCTU OTpPaKaeT BEPOSTHOCTh OJHOBPEMEHHOTO
BKJIFOUCHHUSI Ta30BbIX TMIPUOOpOB B THUK mnoTpedsenus. Ilpu onpenenenun
pacyeTHBIX PACXOJOB C HCIOJB30BaHHEM KOI(PPUIIMEHTOB OJHOBPEMEHHOCTU
cleayeT OCOOCHHO TIIATEIbHO MOJXOJIUTh K OIICHKE COOTBETCTBHS MOIIHOCTH
ra3oBbIX MPHOOPOB HACEIEHHOCTH KBapTHUPHI, T.€. B KOHEUHOM CUETE, €€ >KUJIOU
mwiomaau. [IpoekTHy0 HACEIEHHOCTh KBAPTUP YCTAHABIMBAIOT IO €€ IUIOIMAAHN U
IOpeArnojlaraéMbIM HOpMaM 3acelieHus. ['0oBble HOPMbBI MPUHUMAIOT IO BHJIAM
NoTpeOJIeHNs ¢ YUeTOM 0JIaroyCcTpoicTBa KBapTUP.

CrnemyeT TIOMHUTH, 4YTO CHEIU(HUYECKONH OCOOCHHOCTBIO  CEIBbCKUX
HACEJICHHBIX TYHKTOB SIBJISIETCS HEOOJbIIAsl IMJIOTHOCTh KHJIOH 3aCTPOMKH, HO,
HECMOTpsI Ha HEOOJIbIIME PacXoJlbl Tra3a NpHU HUZKOW IJIOTHOCTU 3aCTPOUKHU
MPOTSHKEHHOCTh Ta30pacpeICIUTCIIbHBIX CETEH MOXKET OBITh 3HAUMUTENIbHOU. B
CBS3M C OTHM JJIsi YMEHBIICHUS METAJUIOBIIOKEHHM B CETh I€JeCO00pa3HO
yBennmauBaTh uncio ['PIL, mpeumymecTBeHHO mikadHOTO THIIA.

Metonsl onpenenenus ontumanbHoro yuciaa ['PII B roponckux ycinoBusix
MAJIONIPUEMJIEMBI JUI  YCJIOBUM CENBCKOM MECTHOCTH. [loaTOMYy mpOeKTHBIE
opranuzanuu onpeneisitor uncno ['PII mma cenbCKUX HACEIEHHBIX NYHKTOB
TEXHUKO-D)KOHOMUYECKUM CPaBHEHUEM HECKOJIbKMX BAPUAHTOB.

VYienpHbIl MakcHUMalbHBI pacxoj] raza IO IOCEJIKY Ha OBITOBbIE U

KOMMYHaJ'IBHO-6BITOBBIe OCJIH 3HAYUTCIIbHO BBIIIC ITIOKA3aTCIIA



B TOPOACKHUX YCIIOBUSX.

LlenTpann30BaHHOE TEIUIOCHAOKEHHE HE HAIIO IIMPOKOrO0 MPUMEHEHUS B
OOJIBIIMHCTBE CEJI CTApOd 3aCTPOMKH, W MO3TOMY MpPHU pa3pabOTKE MNPOEKTOB
ra30CHa0KEeHUs CEeNIbCKUX KUJIBIX JOMOB OOBIYHO MpEIyCMaTPUBAETCS YCTaHOBKA
ra3oBbIX IUIUT M Ta30BBIX TOPENOK B OTONUTENbHBIE meuyu. OmpeneneHue
pacyeTHbIX pPAcXOAOB Ta3a B OTOM CIydyae MPOU3BOJUTCS C YYETOM
K03 (PUIIMEHTOB OTHOBPEMEHHOCTH. PacueTHbI 4acoBOM pacxo/ ra3a ajis Jro0on
TPYNIBl  OJHOTHITHBIX TMPUOOPOB TPOM3BOAMTCA C Y4YeTOM KOI(D(UIIMEHTOB
OJIHOBPEMEHHOCTH

Vp = KoVHoy ,

rae Vyon — CyMMa HOMHUHATBHBIX PACcXOJIOB TpymIbl mpuOopoB, M3/4; k0 —
K03 (HUIIMEHT OTHOBPEMEHHOCTH.

[Tpu BEIOOpE BapHaHTOB CHAOXKEHUS Ta30M, MPUPOIHBIM WIN CKWKCHHBIM,
UCXONAT B TIEPBYIO OYEpeIh M3 TEXHHUKO-DKOHOMHYECKHX pAacyeToB, OIHAKO
PUPOIHBIN Ta3 MPEANOUYTHTENbHEE.

[Tpu OCTPOEHUU CUCTEM razopacrnpeeeHus HauOoJIbIIee
pacnpoCTpaHeHHe TONYYWIM JIBYXCTYIIEHUYAThle CHUCTEMbl Ta30CHA0KEHHUS.
CryneHty HeoOXOIMMO 3HaTh PEKOMEHJALUU, UCXOIS U3 KOTOPBIX, BBHIOMPAIOT
CHUCTEMY Ta30CHA0KEHUS.

Jlist oborpeBa TEIIMIl MPUMEHSIOT Ta30BO3YIIHbIE Kalopudepsl, ra30Bble
TEIUIOTEHEPATOPhl U paauallMoOHHble WH(pakpacHele wu3nydaTenu. Haubonee
3 PEeKTUBHO TPUMEHEHHUE TOPESIOK HH(DPAKPaCHOTO M3IYyUCHHS, TaK KaK MPU TOM
BO3MOKHO OJIHOBPEMEHHOE IMOJJIepKaHUEe HA ONTHUMAJILHOM YPOBHE TEMIEpaTyphl
U BIQXKHOCTU BO3/yXa TEIUIUIBI U COJAEpKaHUsS YIriIeKHciaoro raza. OgHa ropenka
teruioBoi MomHOCTEI0 3000...4000 kkan/4 oOecreynBaeT MOJKOPMKY PACTCHHM
yriiekucnsiM razom Ha mmwiomann 70...180 m2. T'openkm pacrmonararor Haj
obOorpeBaeMoi IIomaaso Ha BeicoTe 1,5...3,5 M Ha paccrosiHuu 2,5...4 M JIpyT OT
Apyra

JUis paBHOMEpPHOTO pacHpe/esieHns] JaBJCHHsI ra3a IO BCEM TOpeiKaMm

pacnpeﬂenHTeanHﬁ ra3omnpoBong PCKOMCHAYCTCA 3aKOJIbLHOBBIBATB.



[IpucoennHeHrne TOpPeNoK K ra3ornpoBOAY MOKET ObITh KECTKUM WM TMOKUM (C
MOMOIBIO PE3MHOTKAHEBBIX LIJIAHTOB). B mociienneM ciydae 3a cUeT LIJIAHTOB U
IIAPHUPHBIX KPEIUICHHH TOPEIOK MOXXHO M3MEHSTh HAaIpaBICHUE MOTOKa
uH(ppakpacHoro wu3nyyeHus. Kaxnas ropenka o0opynyeTcss aBTOMATHKOU
JUCTAHIIMOHHOTO 38)KUTaHUS U KOHTPOJISL TOPEHUSI.

['openku nH(paKpacHOro M3Iy4YEHUs HAILIM IIMPOKOE MPUMEHEHHE U MpHU
OTOIUICHUHM >KMBOTHOBOJYECKUX ¢epMm u ntunedadpux. Ilpu wundppakpacHom
o0orpeBe MOMELIEHUH MOXKHO TMOJJAEPKUBATH MOJOXKUTEIbHYIO TEeMIEPATYPYy
1oJia, CTEH M MOTOJIKA, YTO MCKIIOYaeT KOHJEeHCcaTooOpa3oBaHue U 0OecrieurBaeT
KOHBEKTHBHBIM HAarpeB BO3JlyXa B IOMEIIeHHH. Takas CUCTEMa OTOIUICHUS
NOMEILIEHUsT BEeCchMa OHKOHOMHMYHA, TaK KaK OTHNagaeT HeoOXOJUMOCTh B
NPOMEXYTOYHBIX TEIJIOHOCUTENSAX, 4@, CJeJI0BaTeIbHO, M B KOTEJIbHBIX,
TEIUIOTpaccax U BHYTPEHHUX TPYOONPOBOIHBIX CUCTEMAX OTOIUIEHHUS. JTO Oosee
yeMm B 50 pa3 CHMKAaeT METAIJIOEMKOCTh OTONMMTENbHBIX CUCTEM U TOBBIIIAET UX
KII.

IlepcieKTUBHBIM HaIIpaBICHUEM B HCIIOIB30BAHWH Ia30BOIO TOIUIMBA IS
oborpesa KUBOTHOBOJYECKUX IIOMEIICHUM ABJIAETCS IIPUMEHEHUE
razoBo3aymHbix kKanopudepo (I'BK). Ilpu cepuitHom mpomsBogactee ['BK
IPUMEHEHUE UX B CEIbCKOXO3SMCTBEHHOM IPOU3BOJCTBE MO3BOJMT BO MHOIMX
CIIy4asiX OTKa3aTbCs OT COOPYKEHUS JOPOrOCTOSIINX OTOMUTEIBHBIX KOTEJIBHBIX U
CUCTEM IIaPOBOI'0 MJIM BOISHOI'O OTOILICHUS.

Bonpocwt ons camonposepku

1. Urto nokaspiBaeT KOdHPUITUEHT OTHOBPEMEHHOCTH ?

2. Kakue ObITOBBIE Ta30Bble MPUOOPHI TMPUMEHSIOT B TOPOJICKUX
YCIIOBUSAX U B CEIBCKON MECTHOCTU?

3. Tpe6oanuss CHull x ycTaHOBKE Ta30BBIX TPHOOPOB B JKUIBIX JOMAaX?

4, Kakoe ra3oBoe o0opyioBaHue VCIIOJIB3YIOT Ha

CEITbCKOX03IMUCTBEHHBIX 00OBEKTAX U B OBITY?



5. Kakumu ¢axktopamu onpenensieTcss BbIOOP CUCTEMbl Ia30CHA0KEHUS

CCIIbCKHUX HACCIICHHBIX HyHKTOB?

6. Ha3zoBute OoCHOBHBIC HAIlpaBJICHUS HCIIOJIb30BAaHUSA ra3a B CEIbCKOM
XO3AUCTBE.
7. HazoButre OCHOBHBIE  JOCTOMHCTBA H  HENOCTAaTKU  TOPEIOK

MH(PAKPACHOTO U3ITYUCHHUS.

6.9 Tema 9. I'opeHue ra3oBoro TonJnBa

CrynentaM, H3y4arollUM TMPOLECCHl CXKUTAaHUA Ta30B B Pa3IMUYHBIX
yCTaHOBKaX, HEOOXOIMMO YCBOUTH OCHOBBI TE€OPUU TOpeHUs raza. ['opeHue — 3T1o
MPOIECC OKUCIICHUS, TPOTEKAIOIINN OUY€Hb MEJJIEHHO MPU HOPMAaJIbHBIX YCIOBUIX
U YCKOPAIOUIUMCS C TOBBIIMICHUEM TeMmiepaTypbl. Eciid razoBO3AYIIHYI0 CMECh
HarpeTh A0 TEeMIIEpaTypbl BOCIJIAMEHEHHMS, TO HAYHETCS €€ CaMOMNPOU3BOJIbHOE
TOpEHUE C BBIJCJICHUEM OrPOMHOIO KoJiMuecTBa Teria. [l ropeHust rasza
HEOOXOAMMBI JIBa YCJIOBHS: CMEIIEHHE Ta3a C HEOOXOJMMBIM KOJHUYECTBOM
KHCJIOpOJa U TOJIOTPEB MEPBOHAYAIBHBIX MOPIMUNA CMECH J0 TeMIepaTypbl
BOCILIaMEHEHUS.

Heo6xoauMo HayduThes ONpenessaTh KOJIMYECTBO KHUCIOpPOJa W BO3ayXa,
TEOPETHYECCKU HEeoOXoauMoe i Cxkuranus 1 M3 rasza, 3HaTh COCTaB IPOJYKTOB
TOpPEHHsI U YMETh pPAacCUMTaTh HUX O0BEM, a TaKKe HMMETh IMPEJCTaBICHUE O
KUIOPUMETPUUYECKON M TEOPETUUECKON TeMIlepaTypax ropeHHUsI.

N3yyass BOmpocChl BOCIUIAMEHEHHUSI XOJIOJHBIX Ta30BO3JYIIHBIX CMECEH,
HaJ0 MMOMHUTB, YTO Ta3 TOPUT U B3PHIBACTCS MPU ONMPEACICHHBIX COOTHOIIEHUSX C
BO3AyXOM. JlJIS KaXJOro ra3a CYIIECTBYIOT CBOM HWKHSASL MW BEPXHSSA
KOHIICHTPAIIMOHHBIE TPAHUIIBI BOCIUIaMeHEeHUs. [Ipeaenbl BOCIIIaMEeHsIeMOCTH TS
MeTaHa cocTaBiIsioT S5...15 %. Ecam Bbeigensgemass TeIwioTa IOCTaTOYHA IS
HAarpeBaHus B Ta30BO3YIIHOM CMECH 0 TEMIIEPATypbl CAMOBOCIUIAMEHECHUS, TO
CMECh MOXKET TOpPeTh WIIM B3PhIBAThCSA. CTYJEHTHI JOKHBI TOHUMATh, TOYEMY MPU

KOHIOCHTPAIUAX HHIKC WM BBIINIC 3TUX I'PAHHUI] TOPCHHUC WU B3PBIB I'a30BO3AYIIHBIX



cMeceit He HaOmonaroTcs. [Ipu B3pbIBE MPOAYKTHI TOPEHUsT OBICTPO HATrPEBAIOTCS
U, pacIIUpsIsiCh, CO3/IaI0T B 00BbEME, T/I€ OHU HAXOJSITCS, TOBBIIICHHBIC JABJICHMUS.
Pe3koe Bo3pacTtanue MaBieHUST W OBICTPOE PACHIMPEHHE MNPOAYKTOB TOPEHUS
00yCJIOBIMBAIOT pa3pyIIUTEIbHBINA d(PPEKT B3phIBa.

[Ipu B3pbIBaxX Ta30BO3AYIIHON CMECH B TpyOax ¢ OOJBIIMMH TUAMETPOM U
JUIMHOM CKOPOCTh PAaCIpOCTpPAHEHUsI IUIAMEHU MOXKET TMPEB30UTH CKOPOCTh
pacripoctpaneHusi 3Byka u noctuub 2000...4000 m/c. B pesymnbraTe OBICTPO
JBIDKYIIETOCST B3PBIBHOTO BOCIUIAMEHEHUSI MECTHOE TIOBBIIICHUE JABJICHUS
coctaut 8 MIla u Bbeime. Takoe B3pHIBHOE BOCIUIAMEHEHUE HA3bIBACTCS
JIeTOHAIIUEH.

3HaKOMSCh C TIOHSITUEM CKOPOCTH PACHPOCTPAHCHMS IIJIAMEHH, CIETyeT
paccMOTpeTh JBa PEXHMa: a) HOPMAJIBHOE PACIpPOCTpPAHCHUE TUIAMEHU U €ro
CKOPOCTh TIpM JIaMMHApHOM TOpeHHMH; ©O) pacnpoCTpaHCHHE IIJIAMEHH B
TypOyieHTHOM ToToKe. HeoO0xonumMo MOMHHUTB, YTO BEJIMYMHA CKOPOCTHU
HOPMAJILHOTO PACTIPOCTPAHEHUS TUIAMEHH OIpeAeNseTcss (PU3NKO-XUMHUECKHUMU
CBOICTBAaMH CMECH M 3aBUCUT OT KOHIIEHTpAaIlMU Ta3a M BO3JyXa, COCTaBa rasa,
NEpPBOHAYAIBHOM TeMIlepaTypbl BO3AyXa M raza OamnacTHbIX ra3oB. Hamo 3Hath,
Opyd KakOM COOTHOIIEHMM Ta3a M BO3AyXa CKOpPOCTh HOPMAaJIbHOTO
pacnpocTpaHeHHs IJIaMeHu OyAeT MaKCUMalbHOW M MUHUMAaIbHOU. CKOpPOCTh
pacipoCTpaHEeHHs] TUIAMEHH B TYpOYJIEHTHOM IOTOKE OIPEACNSIeTCS HE TOJIBKO
(U3UKO-XUMUYECKUMU CBOWMCTBAMHU, HO M TYpPOYJICHTHBIMH XapaKTEPUCTUKAMH,
MO3TOMY IO aOCOJIOTHOMY 3HAYEHHUIO OHA MPEBBIIIAET HOPMAJIBHYIO CKOPOCTh
pacrpoCTpaHEHUs MIJIAMEHH.

Cnenyer Takke O3HAKOMHTBCS C BOMNPOCAMH YCTOWUMBOCTH CHKUTaHUS
Pa3IMYHBIX Ta30BO3IYIIHBIX CMECEH, SIBICHUAMH MIPOCKOKA U OTPbIBA TUIAMEHU, CO
cnocobamMu cTaOWIM3allMd JIAMUHApPHOTO W TypOyJeHTHOro miameHu. llpu
YCTOMYMBOM TOPEHHH B 30HE TOPEHUS YCTAaHABIMBACTCA JIMHAMUYECKOE
PaBHOBECUE MEXKY CTPEMJIEHUEM IUIAMEHU MPOJIBUHYTHCS HABCTPEUY JABUKECHHIO
ra3oBO3AYIIHONM CMECH M CTPEMJICHHEM II0TOKa MOJBUHYTH IUIaMsi OT YCTbs

ropenku B Tonky. [Ipeaenamu ycTtoluuBOCTH pabOTHI TOPENIOK SBISIOTCS OTPBHIB U



MIPOCKOK TUIaMEHU B ropeniky. [Ipu 60NbIIoi CKOPOCTU NBUKEHUS Ta30BO3IYIITHOMN
cMecU HaOJII0JAI0TCS MOJHOE OTIAEICHHUE IMJIaMEHU OT TOPEJIKU U €ro MOracaHue.
DTO SBJIEHHUE HA3BIBACTCS OTPHIBOM IiaMmeHu. [Ipy yMeHblIEHMM TOJayu U
CKOPOCTH Ta30BO3JYIIHOW CMECH CTaOWJIBHOE TOpPEHHE HapyIllaeTcsl U IiaMs
HAayMHAeT BTATMBATBCA B Topenky. Korma ropeHume ra3oBO3AYIIHOW CMeECH
MPOUCXOAUT BHYTPH TOPEJIKU, BOSHUKAET MPOCKOK TIaMEHH.

Cinenyer TOMHMTb, 4YTO TPOUECC TOPEHUS COCTOMT M3  TpeX
NOCJIEIOBATEeNIbHO MPOTEKAIOIIMX CTauil: cMeceoOpa3oBaHusl, MOAOrpPEBa CMECH
0 TEMIIEpATypbl BOCIUIAMEHEHUSI W peakuuu ropeHus. BocmiameHeHue
ra30BO3YIITHON CMECH MOKET OBITh OCYIIIECTBICHO:

*  HArpeBOM BcCero o0beMa Tra30BO3AYIIHOW CMECU J0 TEeMIEPaTyphI
CaMOBOCIUUIaMEHEHHUs. B 3TOM cilyyae ra3oBo3AylllHasi CMECh BOCILUIAMEHSIETCA U
roput 0€3 MOCTOPOHHETO MCTOYHUKA 3aKUTaHusl. Takoll crmoco0d MpUMEHSIOT B
JIBUTATENISIX BHYTPEHHErO0 CropaHus, TJ€ Ta30BO3AYIIHYI0O CMECh HarpeBaroT
OBICTPBIM CXKATUEM JI0 ONPEICTIEHHOTO JTaBJICHHUS;

*  IPUMEHEHHEM MOCTOPOHHHX HMCTOYHUKOB 3aKUTaHUS
(BBICOKOHArpeThIX TeJ, 3alaJIbHUKOB M T.1.). B 3TOM ciydae g0 Temmeparypsl
BOCIUIAMEHEHHSI HarpeBaeTCs HE BCS ra30BO3AYIIHAS CMECh, a TOJBKO €€ YacTb.
JlanHblid Ccroco0 TNpPUMEHSIETCSl TMPU CKUTaHWW Ta30B B TOPEJIKax Ta30BbIX
pudoOpoOB;

e cymectByromuM (dakeaoMm (IJIaMEHEM) HEIPEePhIBHO B TIpoIiecce
TOpPEHHUS.

Ecnu ra3 u BO3ayX IpeaBapUTEIbHO B FOPEIKE HE NMEPEMELIMBAIOTCS U B
TOMNKY MOCTYHAaT pa3AeiabHO, TO CMECEOOPa30BaHUE MPOTEKAET OJHOBPEMEHHO C
TOPEHUEM U CKOpPOCTh TOpPEHHUS B OONBIIONW CTENEHU 3aBUCUT OT (HU3MYECKOU
CTauu — CKOpOCTH cMeceoOpa3oBaHusi. Takoi mpoliecC TOpeHUs Ha3bIBAIOT
i Gy3noHHBIM. 371eCh HEOOXOJHMMBIM JIJIs IpoIrecca TOPEHUS KOHTAKT MEXKIY
ra3oM U BO3JyXOM OCYIIECTBIISIETCS 3a CYET MOJEKYISIpHON U TypOyJIeHTHOM
muddysun. [lpu cxxuranum 3apanee MOATOTOBICHHOW B TOPENKE Ta30BO3AYIITHOM

CMECH CyMMapHasa CKOPOCTb IIpoHecCca TOpPCHHA OIpPCACIICTCA CKOPOCTBIO



MOAOTpEBa M TOPEHUs, CTaausl cMeceoOpa3oBaHMs HE YyduThiBaeTcs. ['opeHue
MPOTEKAET MO KUHETUYECKOMY NPUHIUIY. B 3aBUCHUMOCTH OT KOHCTPYKIIUU
rOpENIOYHOr0 HacaJKa 3/1€Cb MOXKET OBbITh pPa3BUT KOPOTKUW HAIpPSKEHHBIN (paken
WU TOPEHHE MOXKET OBITh TMpakTH4Yecku OecruiameHHbIM. [Ipumensietcs u
CMEIIIAaHHBIA METOJl CHKWUTAaHWUS Tras3a, KOrja B TOPEJKE MPEeaBapUTEIbHO
CMEIIIMBAETCSl C Ta30M TOJIBKO HE0OXOrMMasi 4acTh BO3/yXa, a OCTAIBHON BO3IYyX
MOCTYMaeT HEMOCPEACTBEHHO K (Qakeny. [lpm TakoM CXHraHuM YacTh rasa,
CMEIIIaHHAs C TEPBUYHBIM BO3JyXOM, BBITOPAET KMHETUYECKU, OCTABIIASICA YaCTh
rasa, paz0aBlicHHasl MPOJYKTaMH FOPEHHUS, IOTOpaeT 3a CYET BTOPUYHOTO BO3/IyXa
1o 1 Py3MOHHOMY IPUHLIUITY.

l'azoBoe TOMIMBO, AOOBIBAEMOE C OTPOMHBIMHU 3aTpaTaMu TPYIOBBIX U
MaTepHalbHBIX pPECYpCOB, 4YacTO HCIOJB3YETCS C HEIOCTaTOYHO BBICOKOM
s exktuBHOCTRIO. [Ipy  TpaBUJIBHOM  KOHTpOJIE Tpoliecca TOPEHHS U
UCIIOJIB30BaHUS TEIUIOTHI yxoasmux ra3oB KIIJ[ kotmoB, paGoTaromux Ha rase,
nocturaer 90...94 %, a npu OTCYTCTBUM IOJKHOTO KOHTPOJSI CHUKAETCA MO
60...70 %. IloBbimienne 3¢h(HEKTUBHOCTH HCHOIB30BAHMS Ta3a MMEET OOJbIIOoE
HapOJIHOXO03AMCTBEHHOE 3HaUeHne. OQHOM M3 aKTyaJbHBIX 3aJ]1ay, CTOSIIHNX Mepes
pabOTHUKAMHM Ta30BBIX XO3SHCTB, ABIAETCS CUCTeMaTHdeckass pabora Haj
noBbimieHueM KIIJ[ wucnonb3oBanust TerwioTel. /g ycTpaHeHus mnepepacxona
ra3oBOr0 TOIUIMBA HEOOXOUMO OCYIIECTBISATh CUCTEMATUYECKUI KOHTPOJIb 32 €T0
CXKUTaHUEM. OJTO JaeT BO3MOYKHOCTb YCTPaHATh MOTEPHU TEIJIOThI, BbI3BAHHBIE
HEIOJTHOTOW CrOpaHMs, BBICOKOW TEMIIEpAaTypor YXOASIIUX Ta30B, OOJBIIUM
M30BITKOM BO31yxa. DP(HEKTUBHOCTh HCIOJIB30BAaHUS T'a30BOTO TOIUIMBA MOYKHO
OTIpEJICIUTh TI0 METOIMKE, pa3zpabotanHoit mpodeccopom M.b. Pasuuem. Crnenyer
3allOMHUTH, YTO [JIsi TOBBIMIECHUS A((PEKTUBHOCTH HCIONB30BAaHUSA Ta3a B
ra3ouCIONB3YIOMUX YCTAHOBKaX HEOOXOAMMO OBICTPO W C MHUHUMATHHBIMU
3aTpaTaMHu Tpyha onpenenutb norepu TemnoTel u KIIJ[ rasoucnons3yrommx
YCTaHOBOK.

CtyneHTbl MOJDKHBI OCO3HATh, YTO 3alluTa BO3JIYIIHOTO OacceifHa oOT

3arps3HEHUN — OJIHA U3 Ba)KHEWIIHUX MpOOJEM COBPEMEHHOCTH, U 3HATh, KaKue



Mephl HEOOXOIMMO TPUHHUMATH IS PAallMOHATBHOTO CKUTAHHS Ta3a W 3allUThI
OKPYKAIOILIEN CPEBI.

dopMupoBaHUE y CTYACHTOB IPUPOJIOOXPAHHOTO CO3HAHUS — BAXKHOE
CPEIICTBO BOCIIUTAHUS M O0YUYCHHS OCPEKHOMY OTHOIICHHIO K OKPYKAIOIICH cpesie
HE TOJIPKO Ha CTAJUU KCIUTyaTaIluu MMPOU3BOJCTBEHHBIX YCTAHOBOK, HO, TJIABHBIM
00pa3oM, Ha CTaIUU MPOCKTUPOBAHHS CHCTEM YHEPro0OECTICUCHHS.

Bonpocwi ons camonposepku

1. TlonsThe ropeHus ra3a. Y CIOBHs, HCOOXOAUMBIC JJIsl TOPCHHUS Ta3a.

2. Kak ompenensioT KOJIWYECTBO KHCIOpPOJIa U BO3AyXa, TEOPETUUECCKH
HeoOxoauMoe 11t ckuranust 1 M3 mpocreiiiero ra3a u CMeCH ra3on?

3. Kak onpeznensator 00beM IpOAyKTOB CTOPAHUS?

4. TloHSATHE KAJIOPUMETPUYECKOH M TCOPETUYECCKOW TeMIEpaTyphl
TOpPECHHUS ra3a.

5.  KuHeruka peakmuii TOpeHHs B CBETE COBPEMEHHOU TCOPHUH.

6. KoHmeHTpauMoHHBIE  TpaHUIBI  BOCIUIAMEHEHHs  Ta3oB. Yem
OOBSCHUTH, YTO NMPHU COOTHOIICHUSX ra3a C BO3IAYXOM HI)KE M BBIIIE MPEICIIOB
BOCIUIAMEHEHMSI CMECH HE TOPSIT U HE B3PHIBAIOTCS ?

7.  HopmanbHOe pacnpocTpaHEeHHE TUIAMEHH U ero CKOpOoCTh. OT KaKuXx
(aKkTOpOB 3aBUCUT BEIIMYMHA CKOPOCTH pacrpoctpaHeHus ruiameHu? [lpu xakumx
yCIOBUSAX  HAOMIOAAIOTCS  MaKCHMajdbHbIE W MHHHMAJbHBIE  CKOPOCTH
pacnpoCTpaHeHUs TIaMEeHM ?

8. PacmpocTtpaHeHue miaMeHH B JAMUHAPHOM TIOTOKE.

9. Kakumm  ¢daxtopamu  ompenensieTcss  BEIMYMHA  CKOPOCTH
pactpoCTpaHeHHs TUIAMEHH B TYpOYJIEHTHOM MOTOKE?

10. Kaxk mpakTudecKku MOBBICUTH CKOPOCTh PACTIPOCTPAHECHUS TNIAMEHU?

11. W3 kakux ctaauii CKIaJbIBA€TCs MPOIIECC TOPEHHUs ra3a’?

12. Yewm xapakrepeH nud¢y3uOHHBIN MPOIIECC TOPEHUS?

13. OcobGeHHOCTH KHHETHYECKOTO METO/Ia CKUTAHMSI.

14. OcobenHoctn cMemaHHOTO MU(PPY3NOHHO-KMHETHIECKOTO METO0/1a

CXKHUI'aHU.



15. Crabunu3anus JJaMMHAPHOTO TUIAMEHH B TOPEJIKE.

16. Crabunuzauust TypOyneHTHOro IuilameHu. Kakue nOpuUMEHSIOT
CTaOMIIN3aTOPBI TOPEHUA?

17. Pacckaxute, kak omnpenensercs 3(PQPEeKTUBHOCTb HMCHOJIb30BaHUS
ra3o0BOr0 TOILJIMBA.

18. Ha3oBuTe OCHOBHBIE HampaBi€HUs NOBBILIEHUA 3PYEKTUBHOCTH
UCIIOJIb30BaHUs Ta30BOT0 TOILUIMBA.

19. Kakue Mepnl mpuHUMAIOTCS [JIsl PallMOHAJIBHOTO CXKWUTaHUS Ta3a u

3aIUThl BO3AYIIHOTO OacceitHa?

6.10 Tema 10. I'a3oropesnouHbie yCTPOiicTBa

KoHCTpyKIIMsi 1 OCHOBHBIE XapaKTEPUCTUKHU Ta30BbIX ropesiok. [loaroroska
ra3oBO3JYIIHBIX CMECEM M CXKUMaHUE UX OCYHIECTBIISIIOT C  IOMOIIbBIO
ra3oropeyiouHbIX ycTporcTB. CTYIEHTBl JOJKHBI PacCMOTPETh KilacCHU(pUKAIIUIO
rOpeJIOK B 3aBUCUMOCTH OT CTENEHU MPEABAPUTEIBLHOIO CMEIIECHUsI raza Hu
BO3/1yXa, XapakTepa IOJauyd BO3AyXa U JABICHUS Ta3a Mepel MOCTYIJICHHEM B
TOPEJIKY.

CrnemyeT O3HAKOMHUTBCS C OCOOCHHOCTSAMH M YCIOBHSMH TPUMCHECHUS
TOPEJIOK Pa3IMYHbIX BUJIOB:

. MOJTHOTO TIPEJBAPUTEIHLHOTO CMEIIEHUS Ira3a C BO3yXOM — FOPEJIOK C
OTHEYIIOPHBIMH HacaJkaMu (TyHHEIbHBIMU, MHOTOKaHAJIbHBIMH, WH(GPAKPACHOTO
W3JIYYCHUS) 1 METAITHYECKUMU CTa0MIN3aTOPAMH,

. IIPEABAPUTEIILHOTO CMEIIICHHS T'a3a ¢ YaCThIO BO3yXa, HEOOXOIMMOTO
JUTSL TOPEHUS — aTMOC(EPHBIX TOPEIIOK;

. HE3aBEPUICHHOIO MPEABAPUTEIBHOIO CMEIIEHUS ra3a ¢ BO3JYXOM —
TrOpeJIOK TYpOYJIEHTHOTO CMEIIEHUs, MHOTOCTPYHHBIX BUXPEBBIX C IIEHTPAIbLHOU U
nepudepuiftHON IMojaueii ra3a; ra30Ma3yTHHIX H MBLIETa30BbhIX;

. 0e3  MpeaBapUTEIBHOIO  CMEIICHHWS Ta3a ¢ BO3AYXOM  —

1 Py3nOHHBIX, TOJJOBBIX U IIEJIEBBIX TOPEIIOK.



Cnenyer 3HAaTh, YTO OCHOBHOM XapaKTEPUCTHKON TOPENKH SBISIETCS €€
TEIJIOBAasi MOLIHOCTb, paBHAas NPOU3BEIAECHUIO TEIUIOThI CrOpaHUs Tra3a Ha €ro
4acoBOU pacxon. Pa3nnyaroT MakCHUManabHYl0, MUHUMAJIbHYI0 U HOMUHAJIBHYIO
TEIUIOBbIE MOIIIHOCTH Ta30BbIX Tropesiok. B macnmopre ropenok ykas3blBaeTcs
HOMHUHAaJIbHAs TEIJIoBask MOUIHOCTh. HoMMHAaNIbHAS TEIIOBasi MOIIHOCTh TOPENKH
COOTBETCTBYET PEXXUMY pabOThl ¢ HOMHHAJIBHBIM PACXOJOM Tra3a, T.€. PacXOAO0M,
oOecneunBaromuM HanOonbmuit KII/{ npu Hanbompiieil moJHOTE cropaHus rasa.
MakcumalnibHasi MOITHOCTh TOPEJIKU JAO0JKHA MPEBHIIaTh HOMUHAIBHYIO HEe OoJee
yeMm Ha 20 %. Eciu HOMUHaNIbHAS TEIIOBasi MOLIHOCTh FOpPEKU Mo nacnopty 10
000 xJIx/4, To MaKCUMaJTbHAsE MOIITHOCTD J0kHA OBITH 12 000 KJIHX/4.

BaxxHoll XapaKTepuUCTUKOW TOpEeIKU SABISIETCS Mpeaed peryaupoBaHUs
MOIIIHOCTH, T.€. OTHOIICHHE €€ MHUHUMAaJIbHOW TEIJIOBOW MOIIHOCTH K
mMakcuMmanbHOU. [lpenen perynupoBanust KoieOaeTcst OT ABYX 10 MSTH.

B skcminyatanuu HaxoAauTcs OONBIIOE KOJIMYECTBO TOPEJNOK Pa3IUYHBIX
KOHCTpYKIHM. CTYIEHT IOJDKEH MOHUMATh O0IIMe TpeOOBaHMS, MPEAbSBISIEMbIC
KO BCEM TopesikaMm: oOecleueHue MOJHOTHI CrOpaHus rasa, YCTOWYUBOCTH MpU
U3MEHEHNHU TEIJIOBOM MOIIHOCTH, HA/IE)KHOCTh B 3KCIUTyaTallud, KOMIAKTHOCTh U
yI00CTBO MPH 00CITYKUBAHUH.

Pacuer ra3oBeix ropenok. Crenyer O03HAKOMUTBCS €  pacyeToMm
WHXEKIIMOHHBIX TOPENIOK — AaTMOC(PEpPHBIX M TIOJHOTO TPEIBAPUTEIHHOTO
CMEILIEHMS] Tra3a C BO3IYXOM, a TakXKe C I[EepecueToM TOpEeIKH B CJydae
UCIIOJIb30BaHUS €€ B HOBBIX YCHOBHsSX. [Ipu m3yueHum pacuera TypOyYJIEHTHBIX
TOpPEJIOK CJeAyeT OOpaTuTh BHHUMAaHWE HAa pacdeT BO3AYIIHOTO TpakKTa u
3aBUXPUTEINIEN, PAacyeT Ta30BBIX CTPYW M OTBEPCTHM JIsi MX BBIXOAA, pacyer
HE0OXOIMMOTO JJABJICHUS Ta3a U BO3IyXa.

Bonpocw 0ns camonposepku

1. Kak knaccupuuupyroT ra3oBble TOPEIKu?

2. KakoBbel XapakTepuCTUKH W OCOOCHHOCTH TPUMEHEHUS Pa3TUYHBIX

ropenok?



3. Kak ocymiecTBisercs: cMelIeHUe ra3a ¢ BO3AYyXOM B MHYKEKIMOHHBIX
ropenkax?

4, HaszoBute s5eMeHTBl NPOTOYHOW YaCTH HHKEKLMOHHON TI'OPEJIKU.
OObsicHUTE Ha3HAUEHHE KaxJAoro ayeMeHta. Kak ompenenseTcss MHKEKIIMOHHAs
CIIOCOOHOCTH FOpPEIKU?

S. Kak ocymiecTBiseTcss cMelmIeHHE rasa ¢ BO3LyXOM B TOpEIKax C
MIPUHYAUTENBHON NTOAaYel BO3ayXxa?

6. KakoBo pacueTHOE ypaBHEHUE MHKEKIIMOHHOMN TOPEIKU?

7. Kak nozicunThIBarOT mIoniajp U AMaMETp COIJIa, IUIOMAaaAb U THAMETP
TOPJOBUHBI TOPEIIKH?

8. Kak paccuutbiBatoT TypOynieHTHble ropenku? Ha urto oOpamaror

BHUMAHHUC ITPHU UX pacque?

6.11 Tema 11.I'a3ocHa0xeHNe MPOMBILICHHBIX npeanpusaTuii u TIC

[IpoMmbIlUIEHHBIE W KOMMYHAJbHBIE TMPENNPUATHS TOJYYarOT Tra3 oOT
TOPOACKHX paCHpEeleIUTENbHbIX CETEH CpPEJHEro M BBICOKOIO JIaBJICHUMU.
[Ipennpusitus ¢ HEOOJBIIMM PACXOAOM Ta3a MOXKHO TPUCOCAUHITH K CETIM
HU3KOro JnaBiieHus. ONTUMalbHBIA BapUaHT MPHUCOCIWHEHUS [OJDKEH OBITh
000CHOBaH TE€XHUKO-IKOHOMUYECKUM PACUETOM.

[Ipy w3ydeHMH [aHHOTO BOMpPOCAa HEOOXOAMMO O3HAKOMHUTBCS C
NPUHIMITHAIBHBIMA CXEMaMU TPOMBIIIUICHHBIX CHUCTEM M WX KilaccU(UKalueH,
KoJimuecTBOM U pacnonoxenueM ['PII u ['PY, MexuexoBeiMu U BHYTPULIEXOBBIMU
ra3onpoBOJlaMM M HX YCTPOHWCTBOM, PAaCCMOTPETH METOAUKY OIPEICICHUS
pPacUETHBIX pAacXOJ0B ra3a MU PACUYETHBIX IIEPENAJOB JABICHUS, a TAKXKE Kak
ONPEAEISAIOT JABJICHUS B HAYaJI€ U KOHUE CTYIIEHU CXEMBI.

OtonuTenpHble KOTEIbHbIE 00ECIEYMBAIOT HArpeB BOJABI JJIsi OTOILICHHS,
BEHTWISIIUA M TOPSYEro BOJOCHAOKEHHUS >KWIBIX W OOIIECTBEHHBIX 3IaHUH.
Temnepatypa HarpeBa BOABI B OTOIUTEIBHBIX KOTEIBHBIX MajOM MOIIHOCTH

coctaBisteT 95...70 °C, a B KOTenbHBIX 001b1I0# MomHOCTH — 150...70 °C.



O¢ddexTuBHOCTE pabOTHl KOTJIA OmNpeaenserca ero Kod(p(UIHEHTOM
MOJIE3HOTO JEHCTBUS, KOTOPBIA MOKAa3bIBAET, Kakas 4acTh TeIlla, BHECEHHOIO B
TOTKY, MMOJE3HO UCIOIb30BaHa U MepeaHa HarpeBaeMoi B KOTJIE BOJIE.

[Ipu paboTe KOTIa HA ra30BOM TOILJIMBE CYMMAapHbIE MOTEPU CKJIaAbIBAIOTCS
U3 MOTEPh TEIUIa C YXOASIIUMHU ra3amMu, IOTE€Ph TEIUIOTHI B OKPYXKAIOIIYIO Cpely
OT HarpeTbiX CTEHOK OOMYPOBKM KOTJIa M MOTEPh OT XUMHUYECKOW HEMOJHOTHI
cropanusi. OCHOBHYIO JOJI0 MOTEpPh TEIJIa COCTABISAIOT MOTEPU C YXOISIIUMHU
razZaMd M TOTepu B OKpyxkawomlyro cpeny. llpu mnpaBuibHOM BbIOOpE
ra3oropesioyHoro yCTpOWCTBa, XOpPOIIeH OpraHu3alyuyd CMEIIEHUs ra3a U Bo3ayXxa
NOTEpH Terla OT XUMUYECKON HEMOJHOThI CrOPaHUs Ta3a MOTYT ObITh CBEACHBI K
Hymto. Ilotepu Temna ¢ yxoAslMMu razamMu IpU OJAMHAKOBBIX KO3(duIIMEeHTax
n30bITKa BO3JyXa TEM MEHbINE, YeM HIKe uX Temrieparypa. [lomHora cropanus
ra3a ONpENENseTCs IO COCTaBy MPOAYKTOB CrOpaHUsi, B KOTOPBIX JOJIKHBI
MOJIHOCTBIO OTCYTCTBOBATh TOPIOYME COCTABIIAIONINE: OKCUJ] YTIIEpOia, BOJAOPO U
MeTaH. CxeMa OTOMUTENbHONU KOTEIbHONW MaJIoil MOIIHOCTH NpEJICTaBlIeHa Ha PUC.
7.

Br16op cxeMbl 00BS304HOTO ra3oNpoBOJia AJIsi arperaTtoB 3aBUCHUT OT BHJA
ra3oBbIX TOPEJIOK, UX YKCTA, JABJICHUS ra3a, BUJA OTKIIOYAIOIIUX YCTPOMCTB, a
Tak)Ke OT TUIIA aBTOMATUKH PETyJIUPOBAHUS U OE30MTaCHOCTH.

B cootBercTBUM ¢ mpaBmiaMu 0€30MaCHOCTH Ka)KIbld KOTEN, €ro TOIKa,
ra3zoxojbl W 0OOpoBa JOJDKHBI OBITh 000PYMOBaHBI MPEIOXPAHUTECIHHBIMHU
B3pBIBHBIMHU KJanmaHamMu. Ha razoxojax ux ycTaHaBIMBAaIOT B MeCTax HauOoiee
BEPOSITHOI'O CKOIUIEHMS Ta3oB (Ha OmycKax M IOBOpPOTax rasoxonon). Ilnomans
B3PBIBHOTO KJIAallaHa ompezaensieTcss pacderoMm. JUig opraHusaunuu Iporecca
TOpeHHss B TONKY KOTJIa HEOOXOJMMO MOJaBaTh BO3JAYyX M YAAJATh U3 HeEe
IIPOYKTHI CTOpPaHusl, YTO OCYILIECTBIIAETCS ABYMs CIIOCOOAMH: CO3AaHUEM B TOIIKE
M Ta30X0JaxX pa3psHKeHUsT M CO3JAaHMEeM M30bITOYHOro jaamieHus. llpu
€CTECTBEHHOM Tsre pa3psiKEHUE B TOMKE U ra30X0/1aX CO3/aeTcsl AbIMOBOU TpyOoil,
Y BCIEACTBUE 3TOr0 MOJ ACHCTBUEM PA3HOCTU AABICHUN MEXAY OKPYKAIOIIHUM

BO3AYXOM M NPOAYKTaMH CrOpaHMsi B TONKY MHOCTynaer Bo3ayXx. llpu



HCKYCCTBEHHOH TAre pa3psyKeHHUE B TONKE M ra30XxoJlax CO3JaeTcs 3a cUeT paboThl
IBIMOCOCA, a [10J1a4a BO3yXa IIPOU3BOAUTCS BEHTUISATOPOM.

Heo0xonuMo u3y4uTh METOAUKY pacueTa AbIMOBOM TpyObl. /{1 ycTaHOBOK
C MPUHYIUTEIBHOW TITOM pacdeT IbIMOBOM TpyObl CBOJIUTCA K OINpPENEICHUIO
IaMeTpa €€ BBIXOJHOI'O CEYEHUs M BBICOTHI II0 YCIOBUSM pPAacCEUBaHUSA B
aTMoc@epe BbIOpachIiBa€MbIX MPOAYKTOB CTOPAHUs 10 JOMYCTUMbBIX CAHUTAPHBIMU
HOpPMaMH KOHIICHTpaLUi.

IIpn pacuere ra3zoBOro TpakTa HaaO0 YYUTHIBATH CAMOTATY, CO3/1aBaEMYO
TpyOoOii, u ee conpoTuBieHre. COnpoOTUBIEHNUE ABIMOBOI TPYObI CKIIAbIBACTCS U3
IIOTEPh HA TPEHUE IPHU IABWKEHUU NPOAYKTOB CrOPaHUSA M NOTEPH HA CO3JaHUE
JUHAMUYECKOT0 Haropa, He0OXO0AUMOro JJIsl MOIYYeHHs ONPEeIeIEHHON CKOPOCTH
IPOJYKTOB CTOPAaHMsI Ha BBIXOJIE€ U3 TPYOBI.

MunuManbsHasi JomycTuMasi BeicoTa JbiIMoBoi TpyOsl (H, M) onpenensiercs
U3 YCIIOBUS MPEJENbHO JOIMYCTUMBIX KOHILIEHTpaui 3006l ik SO2 B atmocdepe:

XapakTepHass ~ OCOOEHHOCTb ~ KOMMYHaJIbHO-OBITOBOIO  CEKTOpa  —
pa3zHooOpa3ue norpeduteneil raza (KWibe, TOCTHUHHULBI, IPayeuHble, XUMUYUCTKH,
0aHH, MUIIEBasi MPOMBIIUIEHHOCTb, Ka(e, peCTOpPaHbl, CHOPTUBHBIE KOMILIEKCHI).
CryneHTam ciefyeT pacCMOTPETh BUABI Ta30BOT0 00OPYIOBaHMs, UCIOIB3YEMOTO
B Pa3JIMYHBIX OTPACISAX XO3sICTBA, 3HATh YCTPONCTBO U MPUHLIUI PabOTHI.

Bonpocul ons camonpogepku

1. [TpuHLIMIIHATBHBIE CXEMBI IPOMBIIUIEHHBIX CUCTEM Ta30CHA0KEHUS U
uX KiaccuduKarms.

2. Kak onpenensror pacyeTHble pacXOIbl ra3a Ha pacUETHBIX y4aCTKax B
MEXLEXOBBIX U BHYTPULIEXOBBIX Ia30MpoBoAax?

3. Kak omnpenensror naBieHWE B Hadal€ M KOHIE KaXKIOW CTYNECHHU

CXeMBbI Ta30CHAOKEHU?

4, Kax onpenensitoT BEICOTY ABIMOBOM TpyObI?
d. Onuiurre cxeMy 00BSI3KH MEXIIEXOBBIX Fa30MPOBOIOB.
6. Pacckaxure, kak pabotaet koTenbHas. Kakue KOTIbl UCMONIB3YIOTCS B

HacTosIIee BpeMsi?



7. Kax onpenenuts 3pPpekTuBHOCTD padbOTHI KOTIA?
8. Kakue mneun uUCHONB3YyIOT B  MHILEBOW  IPOMBIIUIEHHOCTH?

Pacckaxwure, kak OHU pabOTarOT.

6.12 Tema 12. CucremMbl ra3oCcHa0KeHus COKMKCHHBIMMU

YIJIEBOAOPOAHBIMH ra3aMu

[Ipy wu3yyeHum H3TOro paszjaena CTYACHTbl JOKHBI O3HAKOMHUTBHCS C
OCHOBHBIMHU (DU3UKO-XUMHUECKUMU CBOMCTBAMH CXKIKEHHBIX YIJIEBOJOPOIHBIX
razoB (CVYI), ra3oHamogHUTEIbHBIMU U Pa3aTOYHBIMU CTaHIMSIMU (UX
TEXHOJIOTUYECKHUMHU CXEMaMH); YCTAHOBKAMH CKHKEHHBIX Ta30B y MmoTpeduTenei
(MHAMBUYATbHBIMU W TPYIIOBBIMH C TOJ3EMHBIMU pE3€pByapaMH), a TaKKe
YCTAHOBKAMHU JIJIs1 TIOJTYYEHHUSI CMECEH MapOB CHKUKEHHBIX Ta30B C BO3YXOM.

OIHUM M3 OCHOBHBIX MPEUMYIIECTB CKMKEHHBIX T'a30B SIBISETCS TO , YTO
npu OOBIYHBIX YCJIOBHUSIX OHU HAXOISATCA B Ta3000pa3HOM COCTOSHUHU, a IPHU
3HAYUTEIHHO HEOOJIBIIIOM MOBBIIIEHUU JABJICHUS MEPEXOIAT B KHUIKOE, MOITOMY
UX yIOOHO TPAaHCHOPTUPOBATh, HCIONB3YyS OauUIOHBI U pe3epByaphl.
JoctounctBoMm CVYT siBisieTcss yHUBEpPCAIbHOCTh IPUMEHEHUS, TAK KaK UX MOYKHO
UCIIOJIB30BATh JJI MPUTOTOBJIEHUS MHUILU, TOPAYEH BOJIbI, OTOIJIEHUS, B KAYECTBE
MOTOPHOT'O TOIUIMBA, PE3KM M CBApKU METAJUIOB W Apyrux ueneu. Kak u cereBou
ra3, CYI' o6ecneunBaror Beicokuit KII/| mpubopoB, moimHOTY cropaHusi, JETKOCTh
peryanpoBaHus Ipoliecca TOPEHUs.

Henocratkamu CYT sBasitores:

* BBICOKas MOXapo- U B3pbIBoonacHOCTh; napsl CYI' Tsxkenee Bo3gyxa u

IIPY YTE€UKE CKAIUIMBAIOTCS B HUKHEW YaCTHU MOMEILEHUN U COOPYKEHUN;

. CXKWKEHHBIE  YIJIEBOJIOPOJHBIE Ta3bl HMEIOT HIKHHU Tpefen
BOCIIJIAMEHEHUSI B CMECHU C BO31YyXOM, paBHbIH 2 %o;
. OaJITTOHBI 3aMOJTHSAIOTCS Ta30M TONBKO Ha 85...90 % u3-3a BBHICOKOTO

3Ha4YeHUS KO3 pulMeHTa TEMIIEPATYPHOTO PaCUIUPEHUSI.



Bonpocul ons camonpogepku

1. KakoBbl (pU3HKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOPOJOB B KUAKOU U
napoBoi ¢azax?

2. Pacuet cocraBa nByx(a3HOl cMecH yTiIeBOAOPOIOB.

3. ['a30HanoMHUTENBHBIE U PA3JATOYHBIE CTAHLIMM, UX TEXHOJIOTUYECKUE
CXEMBI U OCHOBHBIE COOPYKEHHS.

4, ["az06amioHHbIE YCTAaHOBKH, MX 000PYAOBAHUE U pacyer.

5. I'pynmoBbie  ycTaHOBKM. YCTPOMCTBO IIOA3EMHBIX PE3EPBYapOB.
VYcranoBku ¢ orOopoM mapoBod ¢azbl U HCHApPEHHEM >KUJ-KOCTH BHYTpPHU
pe3epByapoB.

6. Kakumu 1omxHBI OBITH COCTAaB M CBOMCTBA CMecel MapoB CHKMIKEHHBIX

ra3oB ¢ Bo3ayxoMm? O06sacTb MPUMEHEHUSI ITUX CMECEH.

6.13 Tema 13 OcCHOBBI IKCILUIyaTAIlMM CHCTEM ra3opacnpeaejieHus H

razonorpeoJieHus

[Ipuemka 3aKOHYEHHOTO CTPOUTEILCTBOM OOBEKTa Ta30CHAOKEHUS,
COOPY>KEHHOTO B COOTBETCTBHM C TpoekToM M TpeboBanusamu CHull nomxna
MPOBOJIUTHCS TIPUEMOYHOM Komuccuen. Komuccus uMeeT mpaBO MPOBEPUTH
M00BIe yYaCTKH Ta30MpoBOJA: MPOBECTH Pa3OO0PKy, MPOCBEUYMBAHUE U BBHIPE3KY
CTBIKOB, a TaK)K€ IMOBTOPHOE UCIIBITAHHE Ta30MpoBOIOB. Eciyu 00bEKT MPHUHST, TO
oQOpMIISIIOT ~ aKT, SBJISIOMIMKACA pa3pelieHueM Ha BBOJ Ta30MpoBOAa B
skcruryatauuto. CTyIeHT AOJKEH YSICHUTh, YTO Ba)KHBIM 3Tam BBOJA ra3olpoBOja
B OKCIUIyaTallUI0 — UX MUCIBITAHUE HAa TIEePMETUYHOCTh. ['a30mpoBOonbl Ha
FEPMETHYHOCTh UCHIBITHIBAIOT BO3AYXOM. VCIbITAHMEM Ha MPOYHOCTH IMPOBEPSIOT
Ka4eCTBO CBApHbIX COCAMHEHHMH. BennunMHa WCHOBITATENBHBIX JAaBICHUN U
JUIMTENIBHOCTh  3aBUCAT OT HAa3HAYEHHS Ta30NpOBOJA, [JaBICHUA Trasa U
ykazpiBatoTcsi B CHull. IMazonpoBoa cumTaercs BBIAEPKABIIMM HCMBbITAHHE Ha
FEPMETUYHOCTh, €ClIM (PaKTHUUECKOE MajJieHUuE AABJICHUS 3a BPEMsS HCIBITAHUS HE

MPEBBIMIAET TOMYCTUMOM BennuuHbl, onpenensiemon no CHull. Ha npouHocts n



TEPMETUYHOCTH UCTIBITHIBAKOT TAKKE Ta30IPOBOJBI U apMaTypy, YCTAHOBJIICHHBIE B
I'PII. Jlo mycka ra3za B ra3onpoBObl HEOOXOAUMO OCMOTpPETh ra3oBbie ceTd u ['PI1
U TPOBEPUTH HCHPABHOCTh BCEro OOOpYyAOBaHUS. 3aTeM BCE TIa30MPOBOJBI
MIOABEPIal0T KOHTPOJIBHON ompeccoBke Bo3ayxoM Ha nasineHue 20 klla. [lagenue
naBiieHUs He ToJpkHO npeBbimaTth 100 [la B onuH yac, mocie 4ero npucTynarT K
IyCKy rasza. ['a3ompoBoipl IpU 3alOMHEHWH Ta30M CIEAYET MPOAYBaTh 0
BBITECHEHMSI BCEro Bo3Ayxa. OKOHYaHME MPOAYBKH ONPEAEISIOT IyTEM aHAIN3a
oTOupaemMbIX MpoO, MPU ATOM COJEpPKAaHUE KHUCIOpoJa B raze He JO0JHKHO
npesbimath 1 %.

Ilpuem wu BBOx B odkcmyarauutro ['PII mposomsTtcs B Takon
[IOCJIEIOBATENIBHOCTU: IPOBEPKA HCIOJHUTEIBHO-TEXHUUECKON JOKYMEHTAINH;
IpOBEpPKa COOTBETCTBUS MOHTa)xka M 000pynoBaHusi mnpoektam; peBusus [PII;
IpOBEpKa ra3orpoBOJIOB U 000PYI0BaHUS HA TPOYHOCTh U T€PMETUYHOCTD, BBOJI B
sKcITyaranuio. B coctaB pabor mo texuudyeckomy oociyxuBanuio ['PII Bxoast:
ob6xox I'PIl u ycTpaHeHHe BBISBICHHBIX HEHMCIIPaBHOCTEH, IJIaHOBAsl NPOBEpKA
paboTsl 000pyIOBaHUs, TEKYIIMM PEMOHT 000pyI0BaHUs, IPOBEPKA KOHTPOIBHO-
U3MEPUTEIBHBIX NPUOOPOB M NPUOOPOB TENEU3MEPEHUs] U TeleyNpaBiIeHUs,
KaluTalbHbIi ~ peMoHT. CregyeT paccMOTpeTb Haubolee  XapaKTepHbIE
HEHCIPAaBHOCTH OOOPYIOBaHMS M CHOCOOBI MX YCTpPaHEHHs, a TaKKe IpaBUiIa
0€301acHOCTH MPU 0OCTYKUBAaHUU BCEH CHCTEMBI ra30CHA0KEHUS U €€ OTISIbHBIX
a51eMeHTOB. OCHOBHBIM ITOKa3aTeIeM HOPMAJIbHON pabOThl CUCTEM ra30CHAOKEHHUS
ABJISIETCS MOJa4ya raza TpeOyeMoro JaBieHMs KakJIoMy norpedurento. s saToro
AucreTyepckas ciayxkoOa paboTaeT B MOCTOSIHHOM KOHTAKTe C JUCHETYEPCKOM
ClIy>k0011 ymnpaBieHHUs] MaruCTPaJbHBIX T'a30MPOBOJOB U MOAJAEPKUBAET CBSI3b CO
BCEMU IPOMBILIUIEHHBIMU TOTPEOUTEISIMHU.

CTyneHThl JOKHBI 3HATh CXEMbl OOBSI30UHBIX Ta30MIPOBOIOB, KOTJIOB MeYeil
W arperaroB; OTKJIIOYAIOIIME YCTPOWCTBA M HMX pPACIOJIOXKECHHUE;, JIMHUHU
0e30MacHOCTH W TPOAYBOUHBIC JIMHUM, OCHOBHBIC 3aJayd aBTOMAaTH3aI[UU
ra30MCIIOIb3YIOIMIUX YCTAHOBOK.

Bonpocwl ons camonposepku



1. Kaxk ocymecTBisOT SKCITyaTallio CUCTEM Ta30CHA0KEHM S ?

2. Kak mcnbIThIBalOT ra30mpoBO/Ibl, NOJCOECAUHSIOT UX K JEHCTBYIOIIUM
ra3oBbIM CETSM, IPOJYBAIOT U IIyCKAIOT IO HUM ra3?

3. Kak npousBomsAT ucneiTaHue M NpUEeMKy B 3Kcruryaramuio ['PII,
HAaCTpPOMKY B MpOIECCe 3KCIUTyaTalldd B 3aBUCHUMOCTH OT peXUMa MOTpeOICHHS
rasa’?

4, Kaxkue neucnpaBaoctu o6opyaosanust ['PII Moryt BCTpeTUThCS U Kak
UX YCTPaHATH?

5. Kakue mepnl 6e3omacHOCTU ciienyeT coOm0aTh Npu 00CTyKUBAaHUHU
CHCTEMBI ra3ocHa0kenus, I PI1?

6. B d4em cymHOCTH aBTOMAaTU3UPOBAHHBIX CHUCTEM JUCIIETYEPCKOIO

YIPABJICHUS I'a30BbIM X03UCTBOM?

6.14 Tema 14. UHHOBAallHOHHbIE METObI U KOHCTPYKTUBHbIE pellleHUs

B Ira30CHA0KEeHUH

JUIs TOATOTOBKM K 3aHATHSAM [0 JaHHOW TeMe CTYACHT JOJIKEeH
npopaboTaTh HaydHble, HAYYHO-TEXHHMYECKHE W TIaTEHTHbIE WCTOYHUKH WU
NepUONYCCKUE W3JaHusl (OTpacieBble JKypHaibl) 1Mo razocHaOxkeHuio. Ilo
pe3yabTaTaM TEOPETHYECKHX HCCIICOBAaHUN CTYIEHT TOTOBUT pedepar 1o
yKa3aHHOM IMperoaBaTesIeM TEME U BBICTYIIAET C TOKJIAIOM Ha 3aHATHUSX.

Bonpocul ons camonpogepku:

1.  JloctaTouHo JM XOpOIIO W3y4YeHa TpeajiaraemMas TeMa B
MCCJIeIOBAHHBIX HCTOYHUKAX WH(pOpMAIUu?

2. Kakue aBTOphl HayuyHBIX ¥ TATEHTHBIX NyOJMKanuii Hawubosee
ITUPOKO WJIH HA00OPOT TOCTATOYHO Y3KO OCBEIAIOT IAHHYIO TEMY?

3. Xorenmu OBl BBl TPOAOIKUTH HCCIEAOBAHUS B JaHHOW OOJacTH U
MCIIOJIb30BaTh TIOJNYYCHHBIE PE3YJIbTaThl B KYPCOBOM TPOSKTUPOBAHUU WIIH
BBINTYCKHOW KBanu(UKAITMOHHON paboTe?

4. Kaxk MOXHO NpOJOJKUTH UCCIIEIOBAHUS IO BHIOPAHHOUW TeMaTUKe?



[/ TlepeyeHb OCHOBHOW W JAONOJHHUTEJNbHOW Y4eOHOIl JHMTepaTyphbl,

HCOﬁXOI[HMOﬁ AJIAA OCBOCHHUA JUCHHUIIIINHBI

7.1 OcHoBHas y4yeOHas JuTEpPaTypa

1. I'azocHa0xxenue [Tekct] : yueOnuk/ A.A. Monun. — M.: U3x. 5-e.,
ctep.-Cankr-Iletepoypr: Jlans, 2012.-448 c.
2. l"azocHabxenue paiiona ropoja / [Tekcer] : yauebnoe nocooue //FO3I'Y

; cocT.: I'.I'.Illenpuna, O.A.I'nezgunosa. — Kypck: FO3I'Y, 2010.c — 95 c.

7.2 JlonoiHUTE/IbHAS yueOHAas JuTepaTypa

1. T'azocnaOxenue [Tekcr]: yue6Hoe mocodbue / O.H.bproxanos, B.A.JKwuna,
A.N.ITnyxnukoB. — M.: Akanemus, 2008. -448c.

2. OCHOBBI 3KCIUTyaTalli 00OpYIOBaHUA U CUCTEM rasocHaOxeHust [Tekcr]:
yueOnuk / O.H.bproxanos, A.N.ILnyxuukoB. —M.: Uudpa-M, 2006. — 256 c.

3. OCHOBBI TEXHOJIOTHM PEMOHTA Ta30BOT0 00OPYIOBaHUS U TPYOOIIPOBOTHBIX
cucreM [Texkcr] . yueOHOoe mocobue / B.B.Macnosckuii, W.M.Kammos,
N.B.Cokpyto. —M.: Beicmias mkona, 2004.-319 c.

4. CHull 2.04.08-87*. I'azocHaOxenue / ['occtpori Poccun. — M3a. Odur. —
M.: T'oc. Yuautapnoe npen-tue L{entp npoaykuuu B cTp-Be, 1997. — 68 c.

5. CHull 3.05.02-88%*. I'azocnabxenue /I'occtpoit Poccun. — Uzn. Odwui. —M.:
I'oc. Yuurapnoe npea-tue-Llentp npoaykuuu B ctp-Be, 1998. -56 c.

6. CipaBOYHHK IO ra30CHA0KCHUIO U HCImob30oBanmio Tra3a / H.JI.CrackeBuu,
I'.H.CeBepunern, /[.51. Burnopuuk. —JI.: Hexapa, 1990. -762c.

7. OcHoBsl TazocHabxenust / H.A.CkadteimoB. — Jlenunrpan : Hemnpa, 1975. —

343 c.



7.3 IlepeyeHb MeTOANYECKUX YKAZAHUI

1. Ta3zocnabGxenume paitona Trtopoaa [TekcT]: y4eOHO-METOIUYECKOE
nocobue /FO3I'Y; cocr.: I'.I'.Illenpuna, O.A.I'nezaunosa. — Kypck: FO3I'Y, 2010.
-95c.

2. T'a3ocHabxeHumne [DNEKTPOHHBIN pecypc]: Mertoguueckue ykKazaHus K
BBINIOJIHEHUIO J1a00paTopHbIX pabor mno aucuumiinHe «['azocHabxenue» 1Is
oOydeHust cryaeHToB no cnenuaibHocTH 270109.65 — Tennora3ocHaOxeHue u
BeHTwisnus / FOro-3am. roc. yu-1; coct. I'.I.Illenpuna, O.A.I'ne3qunoBa. Kypck,
2011. - 37 c.

3. T'azocHabxkeHumne [DIEKTpOHHBIM pecypc]: MeToanueckue ykazaHHs K
BBIMIOJTHEHUIO TMPAKTUYECKUX paldoT mno aucuumuiuHe «l'a3ocHaGkeHue» s
ctynenToB crnenuaibHoctu 270109.65 — «TermnorazocHabkeHne M BEHTUIISIIUS»
ouyHOM U 3aouHou (opm oOydenusi/ lOro-3am. roc. yu-t; coct. I'.I'.Illenpuna.

Kypck, 2011. - 53 c.

7.4 Ipyrue yueOHO-MeTOAMYECKHE MATEPHUAJIbI

OTtpacneBble HAYYHO-TEXHUYECKHE KYpPHAJIbI B OMOJIMOTEKE YHUBEPCUTETA:
JKunuiHoe 1 KOMMYHaJIbHOE XO35IMCTBO

JKunuiHoe CTpOUuTENBCTBO

HNuxenep

uanoBanuu

Hctopust Hayku U TEXHUKU

Hayunpie u Texanueckne Oubnanoreku (COOPHUK)

[IpoMsbllITIEeHHAs SHEPrEeTHKA

© N o g~ W DN E

DKOJIOTHs U MPOMBIILIEHHOCTh Poccum.

7.5 Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOM

CCTH HHTCPHET, HCOﬁXOI{I’IMOﬁ JJIl YCBOCHHUSA JUCHMUILTHHBI

1. http://www.edu.ru/ ®enepanbhsbiii moptai «Poccuiickoe oOpazoBaHUE)



http://www.edu.ru/

. http//biblioclub.ru/ DJIKTPOHHO-OMOJIMOTeYHAS cucTeMa

«YHHUBepcUTETCKass OMOJIMOTEKA OHJIAH).

. http//e.lanbook.com/ DnekTpoHHO-O0MOIMOTEYHAsT crcTeMa «JIaHbY

. http://lwww.consultant.ru - OdunpanbHbIi caiT KOMITAHUH

«KoncynbTanT Ilmrocy.



