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1. Heas u 3agaum JUCHHUILIHHDI.

JlucuurinHa «Cucrembl ra3ocHa0XEHHS, BOJOCHAOKEHHSI M  BOJOOTBCACHUSY,
obecnieunBaeT (PyHKIIMOHAIBHYIO CBSA3b ¢ 0a30BBIMU JUCIUTIMHAME U UMEET CBOCH HEJbIO:
- OCBOUTH METOJBI MO0 MPOCKTUPOBAHUIO, MOHTAXY, KCIUTyaTallid U OOCIYKUBAHUIO CHCTEM
ra3zocHa0KeHus, BOJIOCHA0KEHHUS U BOIOOTBEICHHMS;
- Pa3BUTHh HABBIKH MPAKTUYCCKOTO HCIIOJIb30BAHMS IMOJTYYCHHBIX 3HAHHWN B MPOIECCe HAYIHOU U
MIPOU3BOJICTBEHHON JEATCIIEHOCTH

3agauMm  M3Y4YCHHS UCIMILUIMHBI «Cucrembl ra3ocHaOKEHMS, BOJOCHAOKECHUS U
BOJOOTBEIICHUS:
- TIPUBHTh HABBIKK TI0 TPHHATHIO CXEM, BBIOOpPY, OOOCHOBAaHHMIO M OCHOBHBIM pacderaM
000pyI0BaHUS U TPYOOTIPOBOJOB OOBEKTOB ra30CHAOKEHH S, BOJIOCHA0KEHHS U BOJIOOTBEICHUSI.
- TIOJITOTOBUTH CIEIUAIMCTOB JJIsl MPOCKTHPOBAHMSI, MOHTaXa, KCIUTyaTalldd U PEMOHTA CHCTEM
ra3ocHa0XeHH, BOJIOCHAOKEHHS U BOJOOTBEICHUS;
- TIPUBUTH 3HAHUS W HABBIKH TOJIb30BAHUS HOPMATHUBHO-TEXHUYECKOU JTUTEPATYPOU, B KOTOPBIX
pEeTIIaMEHTUPYIOTCS TPEOOBAHUS K IMPOCKTHPOBAHUIO, CTPOUTEIIHCTBY M IKCIUTyaTAllMH CHUCTEM
ra3ocHa0KeHHS, BOJIOCHAOKEHHS U BOJOOTBEICHH.

2. MecTo AUCIMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Vuebnaa gucnurmuimHa «CHCTEMBI Ta30CHAOKEHHUS, BOJOCHAOKEHUSA U BOJOOTBEIACHHS
SBISIETCS  JUCHUIUIMHOM 1O  BBIOOPY CTyHIEHTa, dYacTd, (opMupyeMol ydacTHUKaAMHU
oOpa3oBaTenbHBIX OTHOIIEHUH B yueOHOM 1utane OIl nanpasnenus 13.03.01 «Tennosnepreruka u
TEIUIOTEXHUKA» U MPEIyCMOTpEHa I u3ydeHus B 8 cemecTpe. JlMcuuminHa OCHOBBIBAeTCA Ha
3HAHUAX, YMEHUSAX U HABBIKAX, MOJYYEHHBIX [IPU OCBOCHUM JIHCLMILINH €CTECTBEHHOHAYYHOTO U
0OIIIETEeXHUYECKOTO IHKJIA, TaKUX Kak: Maremarnka, ®usnka, XumMus u CiayxuT 0a30BOM, Iy
W3y4YEHUs JUCIUIUINH: bezonacHocTh KU3HENEATEIbHOCTH, ABTOMaTH3a1UA
TEIUIOPHEPTreTHIECKUX ycTaHOBOK U cucteM TOC n ADC, TemmomaccooOMeHHOE 000pyI0BaHNE
NPEINPUATHH.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO JAMCHHUIUIMHE (MOIYJII0),

COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHUS ROMHETEHHI/Iﬁ

Tao6aunma 1
Kox mo ®10OC NHauKaTopbl 10CTHKEHU S Ilnanupyembie pe3yJbTaThl
o0yyeHHsI 10 JUCHHUILINHE
(3YB)
IIpodeccrnonanbHbIE
IK-1 CriocobeH k [IK-1.1 YyactByeT B pa3paboTke | 3HATH:
Y4acCTHIO B cxem pasmenienus OI1J] B
. — BOIIPOCHl  HOPMHPOBAHUS
pa3paboTke cxeM COOTBETCTBUU C TEXHOJIOTHEH
U OCHOBBI POEKTUPOBAHUS,
pazmenienus OILJ] B IIPOU3BOICTBA.
CTPOUTENBCTBA M AKCIUTyaTallluH
COOTBETCTBHUHU C
. 00BEKTOB CUCTEM
TEXHOJIOTUEH
ra3ocHa0XeHHsI, BOJOCHA0XKEHUS
MIPOU3BO/JICTBA,
U BOJOOTBEACHUS OpraHU3alUU
obecrieunBaet
METPOJIOTUYECKOTO  OOecTIeUeHHsI
coOmoAeHne ,
TEXHOJIOTUYECKUX TPOIIECCOB,;
TEXHOJIOTUIECKHIX
11apaMCTpOB U — MeTOmbl  00paboTKH |
PCKUMOB aHajan3a UHpOpMALIUU u3
SKCIITyaTalink pa3MYHBIX WMCTOYHUKOB H 0a3

o0opynoBaHus Ha
BCEX CTaUAX
MMPOU3BOJACTBCHHOI'O

JaHHBIX, c6opa )51 aHajlIn3a
HCXOOHBIX JaHHBbIX,
IMPONU3BOJCTBA PacuCTOB




mporecca.

OCHOBHOTO OOOpYyJIOBaHUS, €ro
THUIIOBBIX, INIAHOBBIX UCIIBITAHUAX U
peMOHTax TEXHOJIOTUYECKOTO
000pyOBaHMs, MOHTQKHBIX,
HaJIaJIOYHBIX U [TyCKOBBIX paboTax.

yMeTh:

— OCHOBHBIE  HOPMAaTHUBHO-
TEXHUYECKUE JIOKYMEHTHI,
pEeriIaMeHTUPYIOLINE BBIOOD
CXEM, OCHOBHOI'O 000pYAOBAaHHUS
00BEKTOB ra3ocHa0OXeHus,
BOJIOCHAOKEHUS u
BOJIOOTBEICHUS;

- MNPUMCHATL, ITOJIYYCHHBIC

3HAHUSA B oOnactu
OCYIIIECTBIICHUSI Haa30pa TIpH
MOHTAaXE nu 3KCHHyaTaHI/II/I
00BCKTOB ra3oCHaOXeHMUS,
BOJIOCHAOKEHUS "

BOJIOOTBEJICHUS ¥ OpPraHU3aIiu
METPOJIOTHIECKOTO  00eCIICUCHHS
TEXHOJIOTUYECKHX TIPOIIECCOB
ra3ocHa0XeHHMS, BOJOCHAOKEHUS
u BOJIOOTBEICHHS c
olecrieueHrEM COOJIFOIEHUS
JKOJIOTHYECKOH Oe30I1acHOCTH |
SKO3AIMTHBIX ~ MEPOIPHUATHA U
MEpOINPHUATHN MO0  JHEPro- |
pecypcocOepeKeHHUIO.

BJaJ€Th:

- IIEPBUYHBIMH HaBbBIKAMU B
obmactu CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKUX HayKk,
COBpPCMCHHBIMU MCTOJaMU
IMOCTAHOBKU U PCHICHUS 3a1a4,

— HaBbIKAMH  BbIOOpa U
OCHOBaHHS cXeM 00BEKTOB
ra30CHa0KCHUS, BOJIOCHA0KCHHS U
BOJIOOTBEACHHUS u ux
METPOJIOTUYECKOTO 00ECTICUSHHUSI.

OomenpodeccuoHaIbHbIE

OIIK-3 Cnocoben
JIEMOHCTPUPOBATh
MIPUMEHEHHE
OCHOBHBIX CIIOCOOOB
MOJTy4YCHUS,
npeoOpa3oBaHus,

OIIK-3.1. [lemoHCTpUpYET
NOHMMaHHE OCHOBHBIX 3aKOHOB
JIBYDKEHUS JKUAKOCTH U Ta3a;
OIIK-3.2. IIpumeHsieT 3HaHuA
OCHOB TH/IPOT'a30 JMHAMUKH IS
pacyeToB TEIIOTEXHUYECKUX




TpaHCHOpTa U YCTAaHOBOK U CHCTEM;
HCII0JIb30BAHUS OIIK-3.6. [lemoHCTpUpYET
TCIIJIOThI B IIOHMMAaHHUE OCHOBHBIX 3aKOHOB U
TETJIOTEXHUYECKUX CIIO0CO0O0B IepeHoca TEIUIOThI U
YCTaHOBKax U MacCcChI,

crcTeMax

4. O0beM JUCHUILIMHBI M BU/bI Yy4eOHOH padoThl

Taoauna 2
Bcero
4yacoB/3.e. Cemectpn
Bua yueOHoii paGoTbl 3 9
(01010 300 (01010 300
KonTakTHas padora (Bcero) 60/1,7 14/0,4 60/1,7 | 14/0,4
B tom umcie:
Jlexuu 24/0,7 8/0,22 24/0,7 | 8/0,22
[TpakTHyeckue 3aHATHS 36/1,0 6/0,17 36/1,0 | 6/0,17
CamocTosiTeIbHas paboTa (Bcero) 84/2,3 130/3,5 | 84/2,3 | 130/3,5
B tom umcie:
PacueTHo-rpaduueckue paboThI 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyaue 6uovl camocmosmenvbHou pabomoi:
IToaroToBKa K MPaKTHYCCKUM 3aHSTHSIM 18/0,5 36/1,0 18/0,5 | 36/1,0
[ToaroToBKa K 3a4eTy 36/1,0 36/1,0 36/1,0 | 36/1,0
Buja oryeTHOCTH 3a4eT 3a4eT 3a4er 3a4er
Oo6mas tpynoemkoctb | BCEI'O B yacax 144 144 144 144
JUCIHHUIIINHBI BCETI' O B 3au./eamHunax 4 4 4 4
5.1.Pa3agennl TUCHUITINHBI ¥ BHABI 3aHATHIA
Ta6auna 3
N H Yacel Yacel Hacer
] anMMEHOBaHHe pa3jena [— 1aGopaTopHBIX NPaKTHYeCKHX Bcero
n/m JMUCHMILUTHHBI 0 cCeMeCTpaM - SRS (ceMnHapCIfHX) 4acoB
3aHATUHU
OPO | 300 | OPO | 30 | ODPO | 30 | OPO | 3900
I"a3oBnBIC ceTn.

1 | 3ammra razonpoBoOB OT 2 2
KOpPpPO3UH. 5 )
[ToTpebnenue rasa.

2 | I'mapaBinueckuii pacyer 2 6 8
Tra30BHIX CETEH.

3 | I'a30perynsaTopHble MyHKTHI. 2 4 6

4 [IpOoMBILIIIEHHBIE CUCTEMBI 5 1 4 1 5 2
ra30CHa0XKeHUs.

5 TeopeTnueckue OCHOBBI 5 5 g
C)KUTaHHMS Ta3a. 5 1 9

6 Bocmiamenenune u 3aKuraHme. 5 4 5
Pacnipoctpanenue mniaMeHu.




7 Cxxuranue rasa. 4 4 6
["a3oropenoynbie yCTpONCTBA.
I"azoBoe obopynoBanue 1 1 2
8 | IPOMBILUIEHHBIX U 2 4 6
KOMMYHAJIbHBIX TPEIIPHSITHA.
9 CucremMbl 1 OCHOBHBIE CXEMBI 4 4 6
BOJIOCHA0KCHUSI. 5 n 5
10 OCHOBHBIE CXEMBI U CUCTEMBI 5 4 6
BOJIOOTBE/ICHHUSI.
HUTOrO: 24 8 48 4 72 12
5.2. JlekumoHHbIE 3aHATHS
Tabauua 4
Ne HaumeHnoBanue pa3iesioB Copepixanue pasnena
n/n JUCHMIIJINHBI
1 2 3

1 I"azoBBIE ceTh. Knaccudukanus ra3onpoBogoB. YCTPOWCTBO Ta30IPOBO/IOB,
3amura ra3ornpoBoJioB OT TPyOBI ISl Ta30MPOBOJOB W 3alOpHBIE yCTpoHcTBa. Buibl
KOPPO3HH. KOPPO3HUH M 3allATa Ta30TPOBOJIOB OT TIOUYBEHHON KOPPO3HH

1 OJTY)KJAIOIIHUX TOKOB.

2 [ToTpebnenue rasa. Knaccudukanus morpebuteneld ra3a. PacdeTHplli pacxon
I'mapaBnuueckuit pacyer raza. [lorepu naBieHust mpu IBMXKEHUH Ta3a U ONPEICIICHUE
ra3oBBIX CETEH. NOTEph JAaBJICHUS B T'a30MIPOBOJAX.

3 l"azoperynsTopHbie TYHKTHI. ["a3operynaropHble MyHKTHI U YCTaHOBKH, TEXHOJIOTHUECKHE
cxembl. Perynstopsl naBieHus raza. BcnomorarensHoe
o6opynosanue I'PIT u I'PY, usmepenue u ydet pacxoja rasa.

4 [IpombILIeHHBIE CUCTEMBI YCTpONCTBO MPOMBILIUICHHBIX CHCTEM Ta30CHAOXKEHUs, UX
ra3ocHa0XeHHUsI. KJIacCU(HUKAIHSI. Opno- u JIBYXCTYIlEHYaThIe

POMBIIUJICHHBIE CUCTEMBI ra30CHA0KEHUSI.

5 TeopeTnueckre OCHOBBI CrexuomMerpuueckoe ypaBHEHUE rOpeHHs rasa.

CKMTaHus Trasa. Teopernueckoe KkoiauuecTBO Bozayxa. KoaddunueHTs
u30bITKa BO3MyXa M TOomiauBa. [IpoayKThl cropaHusi rasa.
Temnepartypa, KHHETHKA XUMUYECKUX PEAKIIHI TOpEHUsI.

6 Bocmiamenenue u 3a)xuraHue. Bocmnamenenue u 3axuranue: oOye nojxoKeHus.

Pacmipoctpanenue miaMeHu. CaMoBOCIUIaME@HEHHE Ta30BbIX CMeceii W  TpaHUIlbI
CaMOBOCIIJIAMEHEHHUS. [enHoe CaMOBOCIIAMEHEHHUE.
3axkuranue  roproueil  razoBoit  cmecu.  CKOpOCTb
pacrpocTpaHeHus TiaMeHu. BrnusHue (U3NKO-XUMHUECKUX
(bakTOpOB HA CKOPOCTh PACIPOCTPAHEHUS TIIAMEHH.

7 Cxxuranue rasa. QaxkenbHOe U OeciulaMeHHOE TopeHue. KuHeTndeckwuid,

I"azoropenounsie ycTpolcTBa.

TUPPY3MOHHBI U MPOMEKYTOUHBIH MPUHIMIBI CHKUTAHUS
ra3oB. CmeceoOpazoBanue. dusuyeckass KapTHHA TOPEHUS
OYH3€HOBCKOIO IUIaMEHU. BiusHUE HEKOTOPHIX (HU3UKO-
XUMUYECKUX  (AaKTOPOB Ha  yCTOMYMBOCTH  TOPEHUS.
l'azoropenounsle  ycTpolcTBa: OCHOBHBIE TEPMHUHBI H
onpenenenus. OCHOBHbIE (YHKIMHM W DJIEMEHTBHI T'OPEJIOK,
Ki1accupuKanuss M oOIMe TeXHUYEeCKue TpeOOBaHUS K
ra30BbIM FOPEJIKAM.




8 I"azoBoe obopynoBanue | OCOOCHHOCTH HCIIOJIB30BAHUS FA30BOTO TOTUIMBA B
MIPOMBIIIITICHHBIX U | KOTENbHBIX. BRIOOp ra30ropenouHbIX yCTPOUCTB U UX
KOMMYHAJIbHBIX TPEIIPUSITHA. | YCTAaHOBKA HA OTOMHTEIBHBIX KOTIaX. CXeMbl 0OBSI30YHBIX

ra3onpoBOIOB HAa KOTJAX U B MEYaX.

9 Cuctembl M ocHOBHBIE cxeMbl | Kmaccudukanms cucreM BojgocHaOkeHus. Hopmbl #u
BOJOCHA0KEHUSI. rpadukn BojgomoTpebneHus. Bomo3zabopHbIEe COOpYKEHUS.

[lonsTue o Hamope B BOJOHamOpHBIX TpyOax. CBoiicTBa
NPUPOIHBIX BOA U METOABI MX OYHCTKH. OCBETICHHE BOJBI.
OmnpecHenne NUTHEBOW BoAbl. O0e33apakMBaHNE MUTHEBOU
BOJbl. TpaccupoBka BoAONpoBOAHOW ceTu. HasHaueHue
PETYIUPYIOIIUX €MKOCTEH. Merto b1 OIpEICIICHUS
BMECTHMOCTH BOJIOHANIOPHBIX OalleH ¥  pe3epBYapoB.
Omnpenenenre BBICOTHI BOJOHANOpHOM OamHu. CuUCTEMBI
00BEIMHEHHOTO W  pa3JeNbHOTO TOpoJila W KPYIHBIX
MPOMBINIICHHBIX TPESINPHUITHA. METOJbl BOJOMOATOTOBKH.
[ToBTOPHO-0060POTHEIE CHUCTEMBI IIPOMBIIIEHHOTO
BOJIOCHAOKEHMS.

10 | OcHOBHBIE CXEMBI H CHCTEMBI Crounble BOJBI W WX Kiaccupurarms. CXeMbl HapyKHBIX

BOJIOOTBE/ICHUSI. ceTell BOJOOTBEICHHS M WX OCHOBHBIC 3JeMEHTHl. Hopwmbl
BoZ0ooTBeieHUsl. OCHOBBI THAPABIMUYECKOTO pacyera ceren
BOJOOTBENEHUS. THUNBEI HACOCHBIX CTAaHIMM U HUX
obopynoBanue. Kanammzanmonnele Hacockl. Ouuncrka
cTouHbIX BoA. CocTaB OBITOBBIX M CTOYHBIX BOJ. MeTombl
OYHCTKHU CTOYHBIX BOJ. MexaHUYecKass OYMCTKAa CTOYHBIX
BoJl. CoopyxeHus st oOpaOOTKH OcajKa CTOYHBIX BOJI.
Bbuonornueckast ounctka ctouHblX Boj. CocTaB U CBOICTBA
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. Omnpenenenue
HEOOXOOUMOM  CTEMEeHM  OYMCTKH  MPOU3BOJCTBEHHBIX
cTOuHbIX BOJ. CnocoObl OYHMCTKH MPOU3BOJICTBEHHBIX
CTOYHBIX BOJ: MEXaHHMYECKas, XUMHUYecKas, (U3UKO-
xumuueckasd. CrnocoObl  OYHCTKM  MPOU3BOACTBEHHBIX
CTOYHBIX BOJ: OMOJIOTHYECcKas U IIyOOKasl.
5.3. JlabopaTopHble 3aHATHS
Taoéauua 5
Ne n/m Haumenosanue paszeina HaunmenoBanue 1a00paTopHbIX padoT
AUCHUILIUHBI
(He npedycmompetivt)
5.4. llpakTnyecKkue (CeMHUHAPCKHE) 3aHATHSA
Tabauua 6
Ne HanmeHoBaHnue pasjgena Copepsxanue pasnena
/i AUCHUTLTUHBI
1 [IpoMbITLIeHHBIE CUCTEMBI YcTpoiicTBO POMBIIIJICHHBIX cHCcTeEM
ra30CHa0XKEHHUSI. ra30CHa0XeHUsI.
2 I"a30Boe 060pyIOBaHME Bcenomorarensnoe o6opynosanue I'PIT u ['PY,




IIPOMBIIIJIEHHBIX 1 KOMMYHaJIbHBIX U3MEpPEHUE U yUeT pacxo/ia rasa.
HPEANPUITHUI.
3 CxeMbl 00BSI30UHBIX Ta30TPOBOIOB. Bunel koppo3uu u 3amuTa ra3onpoBoi0B OT
["a30Boe 000pyI0BaHKE KOTEIbHBIX. OYBEHHON KOPPO3UH U OIYKJIAIOIIMX TOKOB.
4 ABTOMaTH3aLUsA CUCTEM Knaccudukamuss morpebuteneit raza. PacueTHslit
razocHaOxenus. BozgyxooOmeH B pacxon rasa.
KOTEJIbHOM.
5) BonocHaOxenne  TPOMBIILICHHBIX CBoiicTBa NPUPOIHBIX BOJ U METOJIbI UX OUUCTKH.
MPEAPUITHH. Ocsetnenue Bojpl. OnpecHEeHNE MUTHEBON BOJIBI.
6 CucreMbl W  OCHOBHBIE  CXEMBI TpaccupoBka BOJIOTpOoBOAHOM ceTu. HazHaueHue
BOJIOCHA0XKEHUS. peryaupyommux eMKocTe. Metoas! onpeneneHus
BMECTUMOCTH BOJIOHAIIOPHBIX OallleH U
pe3epByapoB.
7 [ToBTOPHO-000POTHBIE CUCTEMBI TPOMBIIITIEHHOTO
BOJIOCHAOKEHUS.
8 OCHOBHBIE CXeMbl U  CHUCTEMBI TuIbI HACOCHBIX CTAHIIMK B UX 000PYyAOBaHUE.
BOJIOOTBE/ICHUSI. Kananu3zanuoHHbIe HACOCHI.

6. CamocTosiTeIbHAsi PadoTa CTYJ€HTOB MO AUCHUTLIMHE
6.1 Bonpochl /151 CAMOCTOSITEILHOT0 H3y4YeHHUs

IJJ?I TeMbl 17151 CAMOCTOSITEILHOTO H3YUYEHH S
1 CkBaXMHBI 17151 JOOBIYM raza.
EcTtecTBeHHBIEC M1 HCKYCCTBEHHBIE MT0I36MHbIE XPAHIIINIIA Fa30B.
5 [lepeceuenne razonpoBoAaMu €CTECTBEHHBIX U MCKYCCTBEHHBIX MPENsATCTBUH. ['a30mpoBOIbI,
000py/IOBaHUE U YCTPOICTBA HA HUX.
3 3amuTa MOA3EMHBIX Ta30MpPOBOJOB OT IOYBEHHOW KOPPO3MM U OJYKIAIOUUX TOKOB.

Omnpenenenre KOPPO3MOHHOMN OMACHOCTH I'PYHTOB.

4 | HepaBnomepHoctu norpebnenus raza.llotepu naBnenus ra3a npu ABMKCHUH

MecTHbIC COIIPOTUBJICHUA. OcHOBHOE nu BCIIOMOTI'aTCJIBHOC O60py,Z[OBaHI/Ie I'PII

S OTEYECTBEHHOT'O M 3apy0EKHOTO ITPOU3BOJICTBA.

5 XuMuYeckasi OJIHOTA CrOpaHus ra30BOTo TorrBa. CaMOBOCIIAMEHSIEMOCTh T'a30BO3IYLITHBIX
cMmecel. MeTo bl 3a)KMraHusI Fa30BBIX CMECEeH.

7 dusuko-xuMudeckre HakToOphl, BIUSIONIME Ha MTPOIECC TOPSHUS Ta30B.
Bunel nuddy3noHHBIX ropesiok.

8 BuyTtpunomoBbsie ra3zonpoBoibl. KomMMmyHalbHBIE Ta30Bble MNPUOOPHI OTEYECTBEHHOTO U

HMIIOPTHOTI'O ITPOU3BOACTBA.

9 TpaHCHOpTI/IpOBKa CXKMKCHHBIX YIJICBOJAOPOAHBIX I'a30B. HpOI/I3BOI[CTBO ra3oomnmaCHbIX pa60T.

MepLI o npeaOoTBPALICHUIO O6pa30BaHI/I${ U JIMKBUAAlIUA KOHJACHCATHBIX W THAPATHBIX

10 PoOOK.

6.2 IlpuMepHasi TeMATHKA pac4yeTHO-Tpauyeckoil padoThl
B pazpabotky pacuerHo-rpaduueckoii paboThl BXOJUT PacdyeT CUCTEMbI ra30CHA0KEHUS,
BOJIOCHA0)KEHUS M BOIOOTBEACHUS MPOMBIIIIJICHHOTO MPEIIPUSATHS.
B paboTe n0oKHBI OBITH pelIeHbl CIEAYIOINE BOIPOCH: ONpeAeTIeHNe TeIUIOTBOPHOCTU U
IUIOTHOCTH Ta3a; oOmNpelelieHne OO0bEeMOB pacxoJa Trasa, BBIOOP CXeMbl TMPOKIAAKA H
THJIPAaBIMYECKUN  pacyeT Ta3oNpoBOJIOB; OIpeleNeHrHe HeoOXoauMoro obObema  BOJBI,




THJIPAaBIMYECKUN pacyeT BOJONPOBOJA, BBHIOOP MUTATEIBHOTO HACOCA; OIpeneleHue oObema
CTOYHBIX BOJI, TUJPABINYCCKUI pacdyeT TpyO CUCTEM BOJIOOTBEICHUSI.

PacuerHo-rpaduueckas paboTa I0JDKHA BKIIOYATh TpadHUECKyl0 4acTh, Ha KOTOPOM
MOKA3bIBAIOTCS TUIAH TEPPUTOPHH MPEIIPHUSITHS, C HAHECEHUEM OCHOBHBIX CETEH MpEeANpHUsiTHS,
pacyeTHbBIE CXEMBI.

B pa3zpabotky pacueTHO-rpaduueckoil paboOThl BXOJUT pacdeT CHCTEMbI ra30CHAOKEHUS,
BOJIOCHA0KEHUS U BOJIOOTBEICHUS TIPOMBIIICHHOTO IPEATIPUSATHS.

B paGoTe momKHBI OBITH PEIICHBI CIASAYIONINE BOIIPOCHI:

- OIIpeJIeIeHUE TEIUIOTBOPHOCTH U IUNIOTHOCTH T'a3a;

- ompezeneHne 00BEMOB pPacxoja Tas3a, BHIOOp CXEMBI MPOKIAIKH M THAPABINYCCKUN
pacuer ra3onpoBo/JIOB;

- ompejelieHue HeoOX0AMMOTo 0o0beMa BOJIbl, TMIPABIMYECKHI pacueT BOJONPOBOJA,
BBIOOP MUTATEIBHOTO HACOCA;

- ompeneneHrne oOBEMa CTOYHBIX BOJ, THIPABIMYECKUH pacdeT Tpyd cHCTEM
BOJIOOTBE/ICHUSI.

PacuerHo-Tpadmueckas paboTa MOJDKHA BKIIOYATh TpadUUECKyld YacTh, Ha KOTOPOM
MMOKA3bIBAIOTCS TUTAH TEPPUTOPHH TPEIIPHUITHS, C HAHSCEHUEM OCHOBHBIX CETCH IMPEIPHUSATHS,
pacyeTHBIE CXEMBI.

Jluteparypa: «['a3ocHabxeHHe paiioHa TOPOJA», METOANYECKHE YKA3aHUS K BBHITIOJTHEHUIO

KYpCOBOTO TIPOEKTA ISl CTYIEHTOB CHEHATbHOCTH «TermorazocHa0keHue U BEHTUIISIIHS,
I'.A. Cadponos, ['po3nsrii. — 1986, 34.

Oo0pa3en 3a1aHuA HA pacyeTHO-TpaduUecKy0 padoTy

T'PO3HEHCKHM T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUN
YHUBEPCUTET
uM. akagemuka M., MUJUIHOHIIIMKOBA

CTPOMTEJIbHBIA ®AKYJILTET
KA®EJPA: «(QYHTI»
3AHAHHUE
Ha pacyeTHO-TpauIecKyro paboTy
1o aucuuIuinHe «CUCTeMbl ra30CHa0XKEeHU s, BOJIOCHA0KEHHS U BOJOOTBEACHUSI
PI'P He moJie:kuT paccMOTpeHHI0 0€3 3aJaHus

1. Crynent rpynmsl Bapuant
2. IInan Tepputopun mpeanpusTHs (COrIaCHO BapUaHTa)
O06beM padoThI:

1. I'padmueckas yacTh BBITIOTHACTCS Ha ucTe popmaTta A2-A3

2. PacuerHo-mosicHUTENBHAS 3aMUcKa opopmisieTcs Ha ucTe popmara A4 (mpudr 14,
Times New Roman, uatepBai nmonyropHslii), 0obem 10-15 muctos.
O06mnem rpaduyeckoit yacTu
IInan npeanpustus paiiona M 1:10000 nim M 1:5000
PacueTHbIE CXEMBI ceTel.
3. IlnaH y3na cuctem razocHa0XeHHs UM BojocHaOkeHus (1o BbIObopy cTyaenta)M 1:20 M

1:50.
4. Cneuuncukanus 1 ycIoBHbIE 0003HAUEHUS.
OcHoBHas JuTepaTypa:
1. Tazocuabxenwue : yued. mocodue st cTya. Beicil. yue0O. 3aBenenuii / O.H. 6proxaHoB,

B.A. XKuna, A.W. [InyxuaukoB. — M.: U3narensckuii neHTp «Axanemus», 2008. — 448 c.
2. Wonun A.A. - «['a3ocHabxenue», M., Ctpoituzaar., 1989r.
3. CHull 42-01-2002 «I"a3opacnpeaeauTeabHbIe CUCTEMbBD)
4. CHull 2.04.08-87 «I"a30cHabxeHne»

.



3ammra UTP nasnauaercs
PykoBoauTesb padoTsbl / /
Pa0ora BbIZana « » T.

6.3 Y4eOHo - MeTOIHYECKOE 0DecneyeHne 151 CAMOCTOSATeJIbHOH padoThl

. Ksasumos K.I'. 'a30Boe 000pya0BaHNE MPOMBIIIJICHHBIX IPEANPUATHI. Y CTPONCTBO U
IKCIUTYaTarus [DnekTpoHHbIN pecypc]: cipaBounnk/ Ksazumos K.I'., I'yceB B.E.—
DnexTpoH. TekcToBbIe nanHbie.— M.: DHAC, 2011.— 238 ¢c.— Pexwum mocryna:
http://www.iprbookshop.ru/4341.html.— 3BC «IPRbooks»

. Bepmunosuu B.A. Cetu razonotpeOieHus: KOTENbHBIX [ DIEKTPOHHBIN pecypc|: yuebHoe
noco6ue/ Bepmmnosud B.A.— DnekTpoH. TekcToBbie faHHbIe.— MockBa: MHppa-
WNuxenepus, 2018.— 348 ¢.— Pexxum nmocryma: http://www.iprbookshop.ru/78235. html.—
OBC «IPRbooks»

. Munkuna C.A. TengoBoi 1 adpoAUHAMUYECKAM PacyeThl KOTEJIbHBIX arperaTton
[DnexTponHsbIit pecypc]: yauebnoe mocooue/ Munkuna C.A.— DIEKTPOH. TEKCTOBBIE
nanHble.— Camapa: CaMapcKuil TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuret, ObC ACB, 2013.— 104 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/20485.html.— 3BC «IPRbooks»

. Asmround E.I'. ICTOYHHUKY U CUCTEMBI TEIIOCHAOKEHU. TEIIOBEIE CETH U TEIJIOBLIE

MYHKTHI [ DJEKTpOHHBIN pecypc]: yueOHuk/ ABmionuH E.I'.— DieKTpoH. TeKCTOBBIE
nanHbie.— MockBa, Bonorga: Undpa-Unkenepus, 2019.— 300 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

. Boponun A.W. CoBpemMeHHBIE MPOOJIEMBI TEIIOra30CHA0KEHUS HACETICHHBIX MECT U
NpEeANPUITHI [ DNEKTPOHHBIN pecypc]: yueOHoe mocooue (Kypc sekiuii)/ Bopornn A.M.—
DneKTpoH. TeKcToBbIe nanHble.— CtaBpomnois: CeBepo-KaBkasckuii penepaibHbIi
yauBepcuteT, 2014.— 199 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/63223.html.—
3BbC «IPRbooks»

. Pacder ropenus rornmsa [ DI€KTPOHHBIN pecypc]: METOAUUYECKUE YKAa3aHUs K
IIPAKTUYECKUM 3aHATHAM 10 KypcaM «Teopus ropenus», « Teriosnepretuka
METaJUIypruuecKoro Iponu3BoACTBaY, «PU3HKO-XUMUYECKHE IIPOLIECCHI B
TEIJIO3HEPreTUKe» HanpasieHus «TemnosnepreTuka u Temorexuukay/ Kopmmukos B. /1.,
Manykosckas T.I'., ApzamacueB A.I'. — DIEeKTpOH. TEKCTOBbIE NaHHble.— Jlumenk:
Jlunenkuit rocynapcTBeHHbIN TexHUuecknit yausepcuret, 9bC ACB, 2014.— 34 ¢.—
Pexxum nocryna: http://www.iprbookshop.ru/57612.html.— 3bC «IPRbooks»

UmromoB H.A. ®Du3MKO-XMMUYECKHE OCHOBBI TOpPEHUs [DJIEKTPOHHBIM pecypc]:
yuebHo-meTomueckoe nocodue/ Wmomos H.A., Brnacosa JI.IL.— DaeKTpoH. TEKCTOBbIE
JaHHbIE.— HoBocubupck: Cubupckuii roCyAapCTBEHHBIN YHUBEPCUTET
TeJIGKOMMYHUKanMii ¥ uHpopmaruku, 2017.— 58 c— Pexum pocryna:
http://www.iprbookshop.ru/78150.html.— 3BC «IPRbooks»

. TemnnorasocHabxeHne HACEIEHHBIX MECT U MIPEANPUATHIA [ DIIeKTpOHHBIH pecypc]:
yueOHoe nmocobue s CTyAeHTOB 2-4 KypcoB OakanaBpuara Hanpasienuit 13.03.01
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9.

«Temnosnepreruka u remwtotexuukay, 07.03.04 «'pagoctpourtenscton, 08.03.01
«CTtpoutenbcTBO» U MaructpantoB HanpasiieHui 13.04.01 «Temnosneprerrka u
teroTexaukay, 07.04.04 «I'pagoctpourensctBoy, 08.04.01 «CtpoutenscTBo» Beex hopm
o0yueHust/ — DIEKTPOH. TEKCTOBBIE TaHHbIe.— Boponex: BopoHexckuit
roCyJapCTBEHHBIN apXUTEKTYPHO-CTpOUTeNbHbIN yHIBepcuTeT, D6C ACB, 2017.— 89
Cc.— Pexxum nocryma: http://www.iprbookshop.ru/72948. html.— DBC «IPRbooks»

UYynnosckuit C.M. Viydmenrue kadecTBa NPUPOIHBIX BOJ [ DIEKTPOHHBIN pecypc]:

yuebnoe nocooue/ HynHoBckuii C.M.— DeKTpoH. TEKCTOBbIE JaHHbIe.— MOCKBa:
Nudpa-NUmxenepus, 2017.— 184 c.— Pexum nocryna:
http://www.iprbookshop.ru/69017.html.— 5BC «IPRbooks»

10. Yupkosa E.N. Cucrembl BOJOCHAOKEHUS U BOJOOTBEICHUS [ DJIIEKTPOHHBIN pecypc]:

yuebHoe nocodue/ Uupkona E.1.— Dnektpon. TekcToBbie nannbie.— CankT-IleTepOypr:
Cankr-IleTepOyprckuii TOCy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET,
OBC ACB, 2018.— 267 ¢.— Pexum gocryna: http://www.iprbookshop.ru/86433.html.—
OBbC «IPRbooks»

11. lN'azocHaOxeHMe palioHa Topoja [ DIeKTPOHHBIN pecypc]: yaebHoe mocoome/ H.A.

HoBomnamuna [u ap.].— DnexTpoH. TekcToBble JaHHble.— Camapa: Camapckuii
roCcyIapCTBeHHBIN Texunueckuii yausepcutet, DbC ACB, 2018.— 126 ¢.— Pexum
noctyma: http://www.iprbookshop.ru/90469.html.— 3BC «IPRbooks

7. OueHoOYHbIE CpecTBA
7.1. Bonipochl K nepBoil py0ekHoil aTTecTanun

. Knnaccuduxkanus razonpoBo/ioB.

. YCTpOHCTBO ra3onpoBOJIOB, TPYOBI Ui ra30IPOBOIOB U 3aIIOPHBIE YCTPOUCTBA.

. Buzibl koppo3uu u 3amuTa ra3omnpoBo0B OT MOYBEHHONW KOPPO3UH U OIYKIAIOLIUX TOKOB.
. Kimaccudukanus norpeduteneii rasa.

. PacueTHsbIii pacxon rasa.

. [loTrepu naBiieHHs IpU JBUKEHUHU ra3a U ONPEIEICHUE TOTEPH IaBJICHUS B ra30IPOBOAX.
. 'a3operynsaropHble MyHKTHI U YCTAHOBKU, TEXHOJOTUUECKHE CXEMBI.

. Perynsarops! 1aBineHus raza.

. Bcmomorarensnoe o6opynosanue ['PIT u I'PY, usmepenue u yuer pacxona rasa.

10. YcTpoiicTBO MPOMBILIIEHHBIX CUCTEM Ia30CHA0KEHU, UX KilacCU(UKaLus.
11. OnHo- 1 ABYXCTYIEHYAThle IPOMBIIIJIEHHbBIE CHCTEMbI T'a30CHA0KEHNUS.

12. CrexuomeTpuyeckoe ypaBHEHHE TOPEHHS Ta3a.

13. TeopeTnueckoe KOJIMYECTBO BO3AyXa.

14. KoadduumeHTs! M30bITKa BO3yXa U TOILUIMBA.

15. IIpoayKTsl cropaHus rasa.

16. Temneparypa, KHHETHKAa XUMHUYECKUX PEAKIIUNA TOPEHUS.

17. BocnimameHeHHe U 3a)KUraHue: 00IIue MoJI0KEHHs.

18
19
20
21
22
23

. CamMOBOCIUIaMEHEHUE ra30BbIX CMECEN U I'PaHUIBI CAMOBOCIIIIAMEHEHMSL.

. llenmHOE caMOBOCIIIIAMEHEHHUE.

. 3a)KMraHue roproyeil ra30Boil cMecu.

. CKOpOCTh pacnpoCTpaHEHHS TUIAMEHHU.

. Bnmusiaue ¢pusuko-xuMuyecknx GakTopoB Ha CKOPOCTh PACIPOCTPAHEHUS TUIAMEHH.
. @akenpHOE U OeCIsIaMeHHOE TOPEHUE.

24. Kunernueckuit, 1udpdy3nOHHBIN 1 TPOMEKYTOUHBIA MPUHITUITBI CKUTAHHS Ta30B.

25

. CmeceobOpazoBaHue.



26. ®usnyeckas KapTUHA TOPEeHHs] OYH3EHOBCKOTO TIAMEHH.

27. Briusinue HEKOTOPBIX (PU3UKO-XUMHUYECKHX (PAKTOPOB HA YCTOMUMBOCTH TOPEHHUSL.
28. I'a3oropenovHbIe YCTPOMCTBA: OCHOBHBIC TEPMUHBI U OTIPE/ICIICHUS.

29. OcHOBHBIE (YHKIMH U 3JIEMEHTHl TOPENOK, KiIacCupHuKamus U oOImHe TEXHUYECKHE
TpeOOBaHMS K Ta30BbIM TOPEIKaM.

30. OcoOeHHOCTH UCTIOIB30BAHMUS Ta30BOTO TOILIMBA B KOTEIHHBIX.

31. Br16op ra3oropenoyHbIX YCTPOUCTB M X YCTAHOBKA HA OTOMUTENBHBIX KOTIIAX.
32. Cxembl 00OBSA30YHBIX Ta30TPOBOJIOB Ha KOTJIAX U B TeYax.

33. Knaccuduxarnms cucteM BOA0CHAOKEHUSI.

34. Hopmbl 1 rpadvke BOIOMIOTPEOICHUS.

35. Bonozabopnsie coopyxeHus. [loHsTHE 0 HaNIOpe B BOJIOHATIOPHBIX TPYyOax.

Bonpocsl ko BTOpoii py0e:kHOii aTTecTannu

. CBOIiCTBa TIPUPOJTHBIX BOJ U METOJIBI UX OUHCTKH.

. OcBeTiIeHHE BOJIBL.

. OnpecHeHre MUTHEBOU BOJIBI.

. Obe33apaxuBaHNe MUTHEBOM BO/IBI.

. TpaccupoBKa BOJIOTIPOBOJTHOM CETH.

. Haznauenue perynmpyrommux eMKOCTEM.

. MeTo 161 oTIpe/ielIeHrss BMECTUMOCTH BOJIOHATIOPHBIX OAIlleH U Pe3epPBYyapoB.

. OnpenieneHre BRICOTHI BOIOHATIOPHON OalrHy.

. CucreMbl 00BETMHEHHOTO M Pa3CbHOTO TOPOJIa U KPYIMHBIX MTPOMBIIICHHBIX MPEITPUITHI.
10. MeToabI BOAOIIOATOTOBKH.

11. TToBTOpHO-000POTHBIE CUCTEMBI MPOMBIIIJICHHOTO BOJOCHA0KECHUSI.

12. CrouHbI€ BOJIBI M UX KJIaCCU(pUKAITHSI.

13. Cxembl HapYKHBIX CETEH BOJOOTBEICHUS U UX OCHOBHBIC DJIICMCHTHI.

14. Hopmbl BOJOOTBEICHHUS.

15. OCHOBBI THIPABIMYECKOTO pacueTa CeTeH BOJOOTBEICHUS.

16. Tunsl HACOCHBIX CTAHIIMKA U UX 000PYIOBaHHE.

17. Kaganu3aninoHHbBIE HACOCHI.

18. Ouncrka CTOYHBIX BOJI.

19. CocraB OBITOBBIX M CTOYHBIX BOJI.

20. MeTo1pI OYUCTKHU CTOYHBIX BOJ.

21. MexaHnnyeckas O4YMCTKA CTOYHBIX BOJ,.

22. Coopyxenus 17151 00pabOTKHU 0caZKa CTOYHBIX BO/I.

23. buonornyeckast 04MCTKAa CTOYHBIX BOJI.

24. CocTaB M CBOWCTBa MPOMU3BOACTBEHHBIX CTOUYHBIX BojA. OmnpenenceHue HEOOXOIUMON CTEICHU
OYHMCTKH IIPOU3BOJICTBEHHBIX CTOYHBIX BO/I.

25. CnocoObl OYHCTKH TPOM3BOJCTBEHHBIX CTOYHBIX BOJI: MEXaHHMUYECKas, XHUMHUYCCKas,
¢buznkoxumMudeckasi, Onosornyeckas ¥ rayookast (I00YUCTKA).
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7.2. Bonpochl K 3k3aMeHy no JucuumuimHe «CucreMsl ra3ocHadKeHHsl, BOAOCHAOKEHHUST U
BO/100TBeICeHHUD)

. Knaccuguxkarnus razonpoBoaos.

. YCTpOHCTBO ra30mpoBOJIOB, TPYOBI JJIsl Ta30IPOBOJIOB M 3alIOPHBIE YCTPOUCTBA.

. Bupl koppo3uu 1 3ammTa razonpoBoOB OT HOYBEHHOM KOPPO3UH U OIyKJAIOIIHUX TOKOB.

. Knaccugukanus notpedureneit raza.

. PacuerHsbIll pacxon rasa.

. [lotepu naBneHus npu ABMKEHUH Ta3a U OINpeesieHHe MOTePh IaBJICHHUS B ra30MpoOBOAax.

. 'a3operynaropHbie MyHKTH U YCTAHOBKH, TEXHOJIOTUYECKHE CXEMBI.
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8. Perynsarops! naBiieHus rasa.
9. Bciomorarensaoe o6opynoanue ['PIT u I'PY, usmepenue u yaer pacxoa rasa.

10.
11.
12.
13.
14.
15.
16.

Y CTpOHCTBO MPOMBIIIJICHHBIX CHCTEM Ta30CHA0KEHH S, UX KIACCU(DUKAIIHSL.
OnHO- M IBYXCTYIEHYAThIE IPOMBIIUICHHBIE CUCTEMBI Ta30CHA0KEHUSI.
CrexroMeTpUuecKoe ypaBHEHNE TOPEHMSI ra3a.

TeopeTnyeckoe KOIU4ECTBO BO3AYXa.

Koa¢ddurmentsr n30pITKa BO3AyXa M TOTLTUBA.

[IponykTel cropanus rasa.

Temneparypa, KHHETHKAa XUMHUYECKUX PEAKLIIUHA TOPEHUS.

17. BocruiaMeHeHHUE 1 3aKUTAHME: OOIIIE TTI0JI0KEHUS.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

CamoBocyIaMeHeHHE ra30BbIX CMECEN U TpaHMIIbl CAMOBOCIIAMEHEHHS.
[lemHoe camoBOCITAMEHEHHE.
3akura"ue roprodeit razoBoi cMecH.
CKOpOCTh pacpOCTPAHSHUS TUIAMEHH.
Bnusinue gpusnko-xuMuueckux (pakTopoB Ha CKOPOCTh PacpOCTPAHEHUS TIAMEHHU.
daxenbHOE U OeCIIIaMEHHOE TOPEHUE.
Kunernueckuii, tuddy3noHHbIN U IPOMEKYTOUHBIN MPUHLUIBI CKUTAHUS T'a30B.
CmeceoOpa3oBaHue.
duznyeckas KapTUHA TOPEHUs OyH3E€HOBCKOTO MJIaMEHH.
Bnusinue HekoTOpbIX PU3NKO-XUMUYECKHX (PAaKTOPOB HA YCTOMUYHUBOCTH TOPEHUSI.
["azoropenoynbie ycTpoOKWCTBA: OCHOBHBIE TEPMHUHBI M OTIPEICIICHHUS.
OcHOBHbIE (PYHKIIMM M 3JIEMEHThl TOPENOK, Kiaccupukauus U oO0IIHe TEeXHUYECKHe

TpeOOBaHUs K Fa30BbIM TOPEIKAM.

30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Oco0EeHHOCTH UCIIOJb30BaHNs Ta30BOT0 TOIUIMBA B KOTEJIbHBIX.

. Be16op razoropenodHsix yCTpOHUCTB U UX YCTAHOBKA HAa OTOMUTENbHBIX KOTJIAX.

Cxembl 00BSI309HBIX Ta30IIPOBOJIOB HA KOTJIaX U B IeYax.

Knaccudukanus cucrem Bo1oCHAOKEHHUS.

Hopwms! u rpaduku BogonoTpedieHus.

Bono3abopHsie coopyxenus. [lonsaTre o Harope B BOJOHAIOPHBIX TPyOax.
CBoiicTBa MPUPOAHBIX BOJI U METOJIbI UX OYUCTKH.

OcBeTiieHHE BOBI.

OnpecHeHue MUTHEBOM BO/IBI.

O06e33apakuBaHUE TUTHEBOM BOJIBI.

TpaccupoBka BOJONPOBOIHON CETH.

Haznauenue perynupyromnmx eMKOCTeH.

MeTop1 onpe/iesieHns BMECTUMOCTH BOJIOHATIOPHBIX OAIlleH U pe3epByapoB.
OmnpeneneHre BEICOTHI BOJOHAIOPHOM OaIHu.

Cucrembl 00bETUHEHHOTO U Pa3/IeIbHOTO TOPOAa M KPYMHBIX MPOMBIIIICHHBIX MPEITPUITHIA.
MeToapl BOIOIIOATOTOBKH.

[ToBTOPHO-000POTHBIE CUCTEMBI IIPOMBIILICHHOTO BOJOCHA0KEHUSI.
CrouHble BOJBI U UX KiIaccuukarms.

CxeMbl HapY>KHBIX CETeH BOJIOOTBECHHS U UX OCHOBHBIE DJIEMEHTHI.
HopwMmsl BogooTBeieHUS.

OCHOBBI THIPABIMYECKOTO pacueTa ceTel BOJOOTBEACHUS.

Tumbl HACOCHBIX CTAHIIMN U UX 000PYIOBaHUE.

KananuzannoHHbIE HACOCHI.

Ou4HnCTKaA CTOYHBIX BOJI.

CocTraB OBITOBBIX U CTOYHBIX BOJI.

MeTo bl OUMCTKH CTOYHBIX BOJ,.

MexaHnuecKasi OYMCTKA CTOYHBIX BOJI.

Coopyxenus njst 00pabOTKH 0cajKa CTOYHBIX BOJI.

Buonornueckas 04MCTKA CTOUYHBIX BOJI.

CocTaB 1 CBOICTBA MPOU3BOJACTBEHHBIX CTOYHBIX BOJI.



60. Ompenenenrie HEOOXOAMMOM CTENEHM OYMCTKUA MPOU3BOJCTBEHHBIX CTOYHBIX BOJ. CrocoObI
OYKMCTKM MPOM3BOJCTBEHHBIX CTOYHBIX BOJ: MEXaHUYECKas, XUMHUECKas, (PU3MKOXUMHYECKas,
Oouosornyeckas u riayookas (JJ00YHCTKa).

OGpasen ouiera 5 . 5
I'POSHEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
M. akanemuka M. /[. MuimmoHnmKkoBa

Buner Ne 1
Juctumauna: CHcTeMbl Ta30CHAOKEHMS, BOJIOCHAOKCHHS 1
BOJIOOTBE/ICHUS
@axynpTeT: CTpouTenbHblii CnennanbHOCTh: TemnosHepreTruka u TemioTexnuka Cemectp V
1. CrexuomMerpuueckoe ypaBHEHHE TOPEHUs Trasa.
2. Oco0OeHHOCTH UCTIOJIH30BAHMUS Ta3a B KOTEIHHBIX.
3. 3agaua.

YTBepxkaaro:
3aB. kadenpoit « »

« » TI.

7.4. Texkyuuii KOHTPOJIb
Bonpocs! Kk npakTHYeCKUM 3aHATHAM

OTHOILIIEHHE MapIUaJIbHOIO JABJIEHUS COJEPXKAILIEroCs B Tra3e BOJSHOIO Mapa K IaBJICHUIO
HACBIILIEHHOTO T1apa MpHU TOH K€ TEMIIEpaType Ha3bIBAETCS:

- OTHOCHTEIILHON BJIAKHOCTHIO

- YJIETIbHOU BJIaKHOCTBIO

- a0COJIFOTHOM BJIAYKHOCTEIO

1. CrocoOGHOCTP Ta3a MPOBOJAUTH TEIUIOTY (OCYIIECTBIATH MOJICKYJIAPHBIN IMEPEHOC SHEPTHH )
Ha3bIBaCTCA:

- TEIJIOTBOPHOCTHIO ra3

- TEIJIONPOBOIHOCTHIO rasza

- TEINIOEMKOCTBIO T'a3a

3. K ucKycCcTBEHHBIM razaM HE OTHOCATCS:

- TIPUPOJIHBIN a3

- KOKCOBBIU ra3

- TOMEHHBIN ra3

- TEHEPaTOPHBIN ra3

4. Ilpouecc ynaneHus U3 ra3a napoB BOJbl Ha3bIBACTCS:

- OUHCTKa

- 0JI0pU3aLus

- OCyLIKa

5. MakcumanbHas TTyOrHa 3a7105KE€HUS Ta30MPOBOa JOJKHA ObITh HE MEHEE:
-1wMm

-0,5m

-0,8 M

6. I'PII — at0:

- Ta30PETYNAATOPHBIN ITYHKT

- Ta30pacCIpeaeIUTENbHBIN ITYHKT

- Ta30pacCIpeaeIUTEIbHOE IPEATPUATHE



7. Hanecenue u301514M Ha TPyOOIIPOBOJ] OTHOCHUTCS K:

- AKTUBHOM 3allUTE

- DIIEKTPOAPEHAKHOM 3aIUTE

- TACCUBHOM 3allIUTE

8. OTHoLIEeHNE pacxo/a ra3a 3a JaHHbII Mecsll K CPETHEMECIYHOMY pacXo/y 3a IO

- 00BEMHBIH TIOKa3aTelb

- KOO PHUIHMEHT CE30HHON HEPAaBHOMEPHOCTH

-K03QPHUIHCHT TOTPEOICHUS

9. OTHolIEHUE CEKYHAHOI'0 pacxo/a ra3a K IUIOIIa Iy CeUeHuUs NOTOKa:

- cpeiHee 3HaUYeHUE CKOPOCTH Tas3a

- cpeiHee 3HaUYeHUE CKOPOCTHU M0 CEYEHUIO MOTOKA

- cpeiHee 3HaYeHUe CKOPOCTH MOTOKA Tra3a

10. XapakTtep ABUKEHUS Ta3a 3aBUCUT:

- OT COOTHOIIEHUS CUJI UHEPIUH

- CIJI BHYTPEHHETO TPEHHS B MMOTOKE

- OT COOTHOIIIEHUS CUJI MHEPIIMU U CUJI BHYTPEHHETO TPEHHUSI B IIOTOKE

11. OnpenenuTh TEMIOTBOPHOCTH Ta3a (COTIACHO BApUAHTY).

12. OnpesenuTh AMAMETp Ta30MpOBOa MPH pacxose rasa 25 m>/uac u notepe napnerns 0,4 [a/m.
13 OmnpenennTsh TOTEPH JIABIEHHUS B Ta30IPOBOJE TIPH pacxoje rasa 35 m°/gac n nmamerpe 114
MM.

Oo0pa3en 3a1a4u HA NPaKTUYeCKUE 3aAHATHS

3amaya Nel

OnpenenuTh TEIIIOTBOPHOCTH Ta3a (COrIaCHO BapUAHTY).

3amaua Ne2

OnpeennuTh IMAMETP ra30IpoBOIa TIPH pacxoe Taza 25 m>/uac u notepe napienus 0,4 Ta/m.
3amaua Ne3

OnpeennuTh MOTEPH JABICHAS B Ta30IIPOBOJIE IIPU pacxoje ra3a 35 m%/gac n nuamerpe 114 M.



7.4. Kputepum oueHuBasi TeKyllel, py0e:KHOIl ¥ MPOMEKYTOYHOH aTTecTaluu

Taoauna 7
I[Inanupyemble pe3yJbTaThl 0CBOECHUSI KpuTtepuu oneHUBaHUs Pe3yabTATOB 00y4YeHUsI HaumenoBanue
KOMIETEeH U OI[EHOYHOT0
MeHee 41 0a/L10B 41-60 6a10B 61-80 6a0B 81-100 6anoB Cpeacrsea
(Hey10BJIETBOPUTENBHO) | (YAIOBJIETBOPUTEILHO) (xopo1o) (oTJIM4YHO)

OIIK-3. CniocoOeH 1eMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCO00B TIOIY4EHUSs, PEoOpa30BaHUs, TPAHCIIOPTA M UCTIOJIE30BAHMSI TETUIOTHI B

TCIIOTCXHUYCCKUX YCTAHOBKAX U CUCTEMaAX.

3HATh: CdopmupoBanHbIe, CdopmupoBannsie | 3agaHus s
BOIIPOCHI  HOPMHPOBAaHHUA H  OCHOBBI HO COZEepKalue CUCTEMATUYECKHUE PT'P, Bonpocs! k
MPOCKTHPOBATHA, CTPOMTEILCTBA " ®parMeHTapHbIC 3HAHUS Henomnnsie 3HaHuA b A AR ek
AKCIUTyaTaluu 00BEKTOB CUCTEM P P TPOOETbI 3HAHUS paGoram
ra30CHa0KEHU, BOJIOCHAOXKEHUS i
BOJIOOTBEJICHHSI
yMeTh: YMeHUs IOJHBIE, CdopmupoBaHHBIC

MPUMEHATh, MOJYYCHHBIE 3HAHUS JIOMyCKAKOTCS Vvenms

B 00NacTM  OCYIIECTBJICHHS HEOOJBIINE

Hajg30pa IpPH  MOHTaXe | YacTuvHbIE yMEHHS Henonubie ymenust OOk

AKCIUTyaTaluu 00BEKTOB

ra3ocHa0)XeHUs, BOJIOCHAOKCHUS

Y BOJIOOTBEICHUS
BJIA/IeTh: B VYcneuHoe u
MEPBUYHBIMA ~ HAaBbIKAMU B OOJIaCTH CHCTEMaTHYECKOM CHCTEMaTHYECKOE
CCTCCTBCHHOHAYHHBIX M TCXHHYCCKUX YacTuuHoe BiajeHuE Hecucrematnueckoe MPHMEHCHHH TPHMCHCHHC HABLIKOB
Hayk, COBPEMCHHBIMH MCTOTaMHA HaBBIKAMU IPUMEHECHHE HABBIKOB HABLIKOB
[OCTAHOBKH M PEILEHHS 33124 AOIyCKAaroTCA

MpOOeIbI
SHAHHH
IIK-1. Crioco6eH k pa3paboTtke cxem pazmeniennst OI1/] B COOTBETCTBHY ¢ TEXHOJIOTHEN MPOU3BOICTBA

3HATH: CoopmupoBaHHbIe, ChopmupoBanHble | 3amaHust s

MeTosl  00paboTKM W aHanmsa | PparMeHTapHbIE 3HAHUS Henonuble 3HaHus HO COJIepIKallne CHCTEMaTHYCCKUE PT'P, BOmIpOCHI K

OT/IeIIbHBIC 3HAHUSI PaKTHYECKHUM




uHpOpMaIUU u3 pa3IM4HBIX
WMCTOYHUKOB W 0a3 JaHHBIX, cOopa
1 aHallu3a HMUCXOAHBIX JaHHBIX,
MPOM3BOJICTBA PACYCTOB OCHOBHOTO
000pyIOBaHUS

npoOesbl 3HaHUS

paboram

yMeTh: ‘YMeHuUs NONHBIE, CdopmupoBanHbie
OCHOBHEBIE HOPMAaTHBHO- JOIyCKaloTCA YMmenust
TEXHUYECKHUE JIOKYMEHTHI, HeOonbIINE
perJIaMeHTHPYIOIIHAE BBIOOpP CXEM, YacTUYHbIE yMEHUS Henonuele ymenus omnoKH
OCHOBHOTO o0opynoBaHus
00BEKTOB ra3ocHa0OXeHus,
BOJIOCHA0KEHHS U BOJIOOTBEIECHHUS
BJIA/IETh: B VYcnenHoe u
HaBBIKAMH BBIOOpa W OCHOBAHHUSA CHUCTEMaTHYECKOM CHCTEMAaTHYECKOE
CX€M OOBEKTOB ra30CHA0KEHUS YacTuuHoe BaieHue Hecucremarnueckoe IIPUMEHEHU U IIPUMEHEHUE
HABBIKAMI pUMEHEHHE HaBBIKOB HaBBIKOB
HaBBIKOB JIOIIyCKaIOTCS
poOeITbI

3HaAHUH




8. OcodennocTn peaim3anuyu JTHCHUIIJIMHBI IJI1 HHBAJUI0B U JIMI ¢ OrPAaHHY€HHBIMHA

BO3MOKHOCTHMM 3/I0POBbS

Jlig ocylecTBiIEHUsI MPOLEAYpP TEKYLIEro KOHTPOJII YCIEBAEMOCTH M IPOMEKYTOUHOM
aTTecTanuy OOy4aromMXcs CO3JMaHbl (POHABI OIEHOYHBIX CPEICTB, AaJalTHPOBAHHBIC IS
MHBAJIUAOB U JIMI C OTPaHMYEHHBIMU BO3MOKHOCTSIMHM 3/I0POBbS M IIO3BOJISIFOIIME OLIEHUTH
JOCTUXKEHHE MMM 3allJIaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTEJIbHON IporpamMme pe3ysbTaToB
oOyueHus 1 ypoBeHb C(HOPMHUPOBAHHOCTU BCEX KOMIIETEHIIMH, 3adBJIEHHBIX B 00pa3oBaTeIbHON
nporpamme. @Dopma  NpoBeAECHHS ~ TEKyIled  aTTecTallud Uil CTYJAEHTOB-MHBAJIMJIOB
YCTaHABIMBAETCA C YYETOM WHIUBUAYAIbHBIX TCUXO(PHU3NYECKUX OCOOEHHOCTEH (YCTHO,
MMCbMEHHO Ha OyMare, NMHUCbMEHHO Ha KOMIIbIOTEpe, B ¢opMe TecTupoBaHus u T.1.). llpum
TECTUPOBAHUU ISl CHA0OBUISIIMX CTYJEHTOB HCHOJB3YIOTCS (DOHIBI OLEHOUHBIX CPENCTB C
YKpYIHEHHbIM  mpudpToM. Ha »sKk3amMeH mpuriamaercs CONPOBOXKAAOMUNA, KOTOPHIH
ofOecrieunBaeT TEXHUYECKOE COMPOBOXKICHHE CTYIEHTY. IIpu HeoOXOOUMOCTH CTYIEHTY-
WHBAJUAY MPEJOCTaBISAETCS JOMOJIHUTEIBLHOE BpeMs Ul MOJArOTOBKM OTBETA Ha dK3aMeHe (WU
3adere). OOywaronmuecs ¢ OTPAaHUYEHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBbS M OOydaromuecs
MHBAINIBl OOECHEUUBAIOTCS IEYaTHBIMH M DJIEKTPOHHBIMH 0Opa30BaTENbHBIMU PECYypCaMu
(mporpamMmbl, y4eOHbIE TOCOOMS JJIsi CaMOCTOATENBbHOM paboThl W T.1.) B  ¢opMax,
alalTUPOBAHHBIX K OFPAaHUYEHHSIM UX 3/I0POBbsI U BOCIIPUATHUS MH(DOPMAIIUH:

1) JUI MTHBAJIMOB U JIMIL C OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS 110 3PEHHUIO:

- IJISl cJenbIX: 3aJaHus JJIs BBINOJHEHMsS Ha CEMMHApax M INPAKTHUYECKUX 3aHITHUAX
oopMIIsIOTCS pesibe(hHO-TOUeUHbIM MIpUGTOM bpaiiins uiau B BUAE 3JIEKTPOHHOIO JOKYMEHTA,
JOCTYITHOI'O C HOMOIIBIO KOMIIBIOTEPA CO CHELMATM3UPOBAHHBIM IPOrPaMMHBIM 00ecCIeueHUEM
JUISL CIIeNbIX, JINOO 3aUUTHIBAIOTCS aCCUCTEHTOM; MMUCbMEHHbIE 3aJlaHMsl BBIIOJIHAIOTCS Ha Oymare
penbedHO-TOYeUHbIM wmpudTOM bpaiingd wiM Ha KOMIBIOTEPE CO  CIEUUAIN3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIieueHHEM JUIsl CJIENbIX JTMO0 HAJAMKTOBBIBAIOTCS ACCUCTEHTY; 00YydaroluMcs
JUIL BBIMOJIHEHUS 3a/aHUsl IPU HEOOXOJMMOCTH NPEIOCTABIAETCS KOMIUIEKT HMUCBMEHHBIX
NpUHAIIEKHOCTEN U Oymara Julsi MMCcbMa pelbeHO-TOUeYHBIM pu(TOM bpaiins, kommnbrotrep co
CHEeLUAIU3UPOBAHHBIM IPOTPAMMHBIM O0ECTIEYEHHUEM JIJIsl CIIETIBIX;

- A8 caadoBUAAIMX: oOecreynBaeTcss MHIUBUAYyaJbHOE PABHOMEPHOE OCBEIICHUE HE
meHee 300 orokc; oOyyaromuMmcss U BBIIOJIHEHUS 3aJaHus TpH  HEOOXOIUMOCTH
MPEJOCTABIISIETCS] YBEIMUYUBAIOIIEE YCTPOICTBO; BO3MOXHO TaKKe HMCIOJIb30BAHUE COOCTBEHHBIX
YBEJIMUMBAIOIINX YCTPOMCTB; 3aJaHMs JUIS BBIMOJHEHHS 3aaHUi O(QOPMIISIOTCS YBEJINYECHHBIM
mpupTOM;

2) JUISl UTHBAJIMJOB U JIML C OTPAHUYECHHBIMU BO3MOKHOCTSIMHU 370POBbS MO CJIYXY:



- VI TJOYyXHX M cJa0ocabplmamux: oOecreyuBaeTcs HaJUuue 3BYKOYCHIIMBAIOIICH
anmapatypel ~ KOJUIGKTMBHOTO  TIOJIb30BaHHs, INPH  HEOOXOJAMMOCTH  OOydaromHMMCs
NPEJOCTaBIIeTCS  3BYKOYCWJIMBAIOLIAsl  ammaparypa  MHAWBUIYAIBHOTO  IIOJIb30BaHMUS,
MPEJOCTABIISIOTCS YCIYTH CYpIOTIEPEBOTINKA;

- JISl CJENOIJIyXHX JIOIyCKaeTCs IMPHCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIETO YCIYTH
tudaocypronepeBogurMKa (IOMUMO TPEeOOBAHHM, BBITIONHSEMBIX COOTBETCTBEHHO ISl CICTBIX U
TIIyXUX);

3) JUTSL JIUI] C TSDKEJIBIMU HApPYIMICHUSMH PEUH, TIYXHX, CJIIA00CIBIMAIINX JICKIIHA U
CEMHUHApHI, MPOBOTUMBIC B YCTHOU (opMe, MPOBOIITCS B MUCHMEHHOH (opMme;

4) JUTST UHBAJMJIOB M JIUI[ C OTPAaHHYECHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBS, UMEIOIIHX
HApPYLIEHHS] OMOPHO-ABUTaTeILHOI0 anmapara:

- JUId JIAIl C HApyNICHWSIMH OIOPHO-IBUTaTEeIbHOTO ammapara, HapyleHHsIMH
JBUTATEIHHBIX (YHKIMA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTECH:
MMACbMEHHBIC 3aJIAHUS BBITOJHSIOTCS HAa KOMIIBIOTEPE CO CIEIUAM3UPOBAHHBIM IIPOTPAMMHBIM
oOecrieueHreM HJTH HAJMKTOBBIBAIOTCS aCCUCTEHTY; BBITIOJIHEHUE 33JIJaHUH (TeCTOB, KOHTPOJIBHBIX
paboT), MPOBOAMMBIEC B TUCEMEHHOH (hopMe, POBOATCS B YCTHOHM (hopme myTeM oTipoca, 6eces

¢ oOydaromMmcs.

9. YyeOHO-MeTOAMYECKOE M HH(POPMAIMOHHOE 00ecniedyeHre TUCIUNIMHBI
9.1 JlutepaTypa :

1. Kssumos K.I'. ['a30Boe 000py10BaHNE MPOMBINIICHHBIX MIPEANPUITHI. Y CTPOMCTBO H
IKcIUTyaTarus [DnekTpoHHbIi pecypce]: cnpaBounnk/ Kszumos K.I'., I'yceB B.E.—
OnekTpoH. TekcToBbie nanubple.— M.: DHAC, 2011.— 238 c.— Pexum gocrymna:
http://www.iprbookshop.ru/4341.html.— DBC «IPRbooks»

2. Bepmunosuu B.A. Cetu razonotrpebieHust KOTeNIbHBIX [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Bepumosuy B.A.— DnekTpoH. TekcToBbIe JaHHbIe.— MockBa: MHppa-
Nnxenepus, 2018.— 348 ¢c.— Pexxum nocryma: http://www.iprbookshop.ru/78235. html.—
3BbC «IPRbooks»

3. Munkuna C.A. TennoBo# 1 a3poIMHAMUYECKH pacueThl KOTEIbHBIX arperaToB
[DnexkTpoHHBIH pecypc]: yueOHoe nocodue/ MunknHa C.A.— DIeKTPOH. TEKCTOBbIE
nanHble.— Camapa: CamapCcKuid rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauepcuret, ObC ACB, 2013.— 104 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/20485.html.— 5BC «IPRbooks»

4. AsmonuH E.I'. McTouHuKH U cucTeMbI TeTUIOCHA0KeHus1. TeroBble CeTr U TEIUIOBbIe
MYHKTHI [ DJIEKTPOHHBIN pecypc]: yueOHuk/ ABaioHuH E.I'.— DneKTpoH. TeKCTOBbIE
nanable.— Mocksa, Bonoraa: Undpa-Umxenepus, 2019.— 300 ¢.— Pexxum gocryma:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

5. Boponun A.W. CoBpemMeHHbIEe IPOOIEMBI TEIIOTa30CHA0KEHNSI HACETIEHHBIX MECT U
NpeanpusTHA [ DIeKTpoHHBIN pecypc]: yaeOHoe mocodue (Kypce ekuuit)/ Boponun A.M.—



DneKTpoH. TeKcToBbIe HaHHbIe.— CtaBpomnoiib: CeBepo-KaBkaszckuii GenepaabHbIi
yauBepcuteT, 2014.— 199 ¢.— Pexxum nocryna: http:/www.iprbookshop.ru/63223.html.—
3BC «IPRbooks»

6. Pacuer ropenus TorumBa [ DNEeKTPOHHBIN pecypc|: MEeTOANYEeCKHe YKa3aHus K
[IPaKTUYECKUM 3aHATHAM 10 KypcaM «Teopus ropenus», « TermiosHepreTuka
METaJNTypruuecKoro Mpou3BoJACTBaY, «PU3HKO-XUMHUUECKHE ITPOLIECCHI B
TEIUTOPHEPTeTHKE» HanpaBlieHUs « TerosHepreTika 1 TeroTexankay/ Kopmukos B./1.,
Manykosckas T.I'., Ap3zamacieB A.I'. — DJeKTpoH. TEKCTOBbIE JaHHbIE.— JIHIenK:
Jlunenkuit rocyaapcTBEHHBIN Texaudeckuii yausepcutet, ObC ACB, 2014.— 34 c.—
Pexum noctyna: http://www.iprbookshop.ru/57612.html.— 3B5C «IPRbooks»

1. Untomo H.S. ®u3nMko-XUMHUYECKHE€ OCHOBBI TOpEHHUs [DIEKTPOHHBIM pecypc]:
yuebHo-MeToanyeckoe nocobue/ Mmomon H.A., BiacoBa JI.IT.— DnekTpoH. TeKCTOBbIE
JAaHHbIE.— Hosocubupck: Cubupckuii roCyAapCTBEHHBIN YHUBEPCUTET
TeIeKOMMYHHKanmid ¥ wuHpopmarukw, 2017.— 58 c— Pexum pocryna:
http://www.iprbookshop.ru/78150.html.— 3BC «IPRbooks»

8. Temmora3ocHa0xeHWe HACSIIEHHBIX MECT U TIPEIPUITHN [ DIEKTPOHHBIN pecypc]:
ydueOHOe TTocoOue ISl CTyeHTOB 2-4 KypcoB OakanaBpuara HampaBieHui 13.03.01
«TemnosnepreTuka u temiorexaukay, 07.03.04 «'pagoctpoutenbeTBoy, 08.03.01
«CtpouTenbCcTBO» U MarucTpanToB HamnpapiaeHuit 13.04.01 «TennosHepreTuka u
teroTexuukay, 07.04.04 «I'pagoctpourensctBoy, 08.04.01 «CtpouTtenscTBO» Beex hopm
00yueHns/ — DJIEKTPOH. TEKCTOBBIC JaHHbIe.— Boponex: BopoHexckuii
rOCYJIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN YHUBepcuTeT, ObC ACB, 2017.— 89
c.— Pexum nmoctyna: http://www.iprbookshop.ru/72948.html.— 3BC «IPRbooks»

9. Uynnosckuii C.M. YnyumieHne kauyecTBa IPUPOIHBIX BOJ [ DIEKTpOHHBINA pecypc:
yaebHoe nocooue/ YyanoBckuit C.M.— DIJIeKTpOH. TEKCTOBBIE TaHHbIe.— MOCKBa:
HUudpa-Umxkenepus, 2017.— 184 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/69017.html.— 3BC «IPRbooks»

0) mporpaMMHOe 1 KOMMYHHUKAIIMUOHHOE o0ecredeHmne

1. DJIeKTPOHHBIN KOHCIEKT JICKIIHH.

2. TecTnl.

3. Meroanyeckoe ykazaHus K BHITIOJHEHUIO J1a00paTOPHBIX padoT.

4. HaGopsI cnaitioB U T1aKaTOB s JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHIM.

B) UuTepHer pecypc - Www.gstou.ru smekrponnas Oubmuorexka DBC: «IPRbooksy,
«KoncynpTant cTyaenTay, «lbooksy

9.2. MeTonuueckue YKa3aHus 10 0cBoeHu0 qucuuiinnbl (Ilpuaoxenne 1)

10. MaTepuajibHO-TeXHHYeCKoe o0ecrnedeHne TUCIUTIIMHbI
1. JIexiioHHas aytuTopusl.

2. AynuTtopus A1l IPOBEICHUS MPAKTUYECKUX 3aHATHH.

3. JIaboparopwus juis mpoBezieHus padorT.


http://www.gstou.ru/

11. lonosiHeHHMs1 M NI3MeHEeHHUs B pado4eil nporpaMMe Ha y4eOHbIi roj

JlononHeHns U U3MEHEHUs! B pabouyue MporpaMMbl BHOCSITCSI €KETOJHO IE€pesl HayaloM HOBOTO
yuebHoro rosa no gopme. M3ameHenus 10mKHBI 0POPMIIATHCS TOKYMEHTAIBHO U BHOCSATCS] BO BCE
YUTEHHBIE IK3EMILISPBI.

IIpuioxenue 1

MeTozmqecm/le YKa3zaHnus 1o OCBOCHHUIO }IHCHI/I]’[J’[I/IHBI«CI/ICTGMBI FaSOCHa6)K€HI/I$I,
BOI[OCHa6)KeHI/I$I 1 BOOJOOTBCIACHUS»

1. MeToauyeckue yKkazaHus A5 00y4alOIUXCH MO NJIAHHPOBAHUIO U OPraHU3ALMHU
BpeMeHH, He00X0IUMOr0 /115l 0CBOEHUSI TUCIUTIHHBI.

W3yuenne pekoMeHayeTcss HadaTh C O3HAaKOMJIGHHS C paboueil  mporpamMMmoii
JTUCHMIUIMHBL, €€ CTPYKTYpOH U COJIep)KaHueM pazzienoB (Mojyseil), (GoHIOM OLIEHOYHBIX
CPEICTB, O3HAKOMHUTbCA C Y4eOHO-METOOUYECKMM M HH(OpPMAlMOHHBIM oOecredyeHneM
JMCIUTUTAHBL

JuctmmumHa «CHCTEMBI Ta30CHA0KEHUS, BOJIOCHAOKEHHUS M BOJIOOTBEICHUS» COCTOUT
u3 10 cBs3aHHBIX MEXAy co00I0 TeM, O0ECIeUMBAIONINX TOCIECIOBATEIBHOEC H3YUCHHE
Marepuana.

O6yuenne mo gucrummHe «CHCTEMBl Ta30CHAOKEHWs, BOJOCHAOKEHUS W
BOJIOOTBE/ICHUS _» OCYILECTBISIETCS B ClEAYyIOIUX (popmax:

1. AyauTopHbIe 3aHSITHS (JICKIUH, TPAKTUICCKUES/CEMUHAPCKUE 3aHITHS).

2. CaMmocrosiTenpHass paboTa CTyAeHTa (MOATOTOBKAa K JICKIHMSAM, HPAKTHUYECKHM/
MPaKTUYECKUM 3aHATHAM, TecTam/pedeparam/maokaanam/scce, U UHBIM (popMaM MHUChbMEHHBIX
paboT, BBIMOJIHEHNE aHAIM3a KeWCOB, MHIMBUIyalbHasi KOHCY/IbTALIMS C MIPENOoJaBaTeNIEM ).

3. UnrtepaktuBHble (OpMBI NpOBeAEHUS 3aHATUN (KOJUIOKBUYM, JEKIUSA-AUCKYCCHS,
IPYNIIOBOE peleHue Keiica u 1p.¢hopmsl).

VY4eOHblii MaTepuan CTPYKTYPUPOBAH W HW3Y4YE€HHE JUCHUIUIMHBI TPOU3BOIUTCS B
TEMaTUYECKON MociefoBarenbHoCcTH. KaxaoMy mpakTHueckoMy/ CEMUHAPCKOMY 3aHSATHIO U
CaMOCTOSITEIBHOMY M3y4YEHHUIO MaTepualia IpeaulecTBYyeT JIeKIUs 10 JaHHOM Teme.
OOyuaromuecs C€aMOCTOATEIbHO MPOBOIAT MPEIBAPUTEIbHYI0 TOATOTOBKY K 3aHATHIO,
MPUHUMAIOT aKTUBHOE M TBOPYECKOE YydacThe B OOCYXKJIEHHU TEOPETUYECKUX BOIPOCOB,
pazbope mpoOJEeMHBIX CHUTyalluidi M TIOMCKOB NyTed HX pemieHus. MHorue mnpoOiIeMsl,
M3y4aeMble B Kypce, HOCST JAUCKYCCHOHHBIM XapakTep, YTO MPEANOJaracT MHTEPAKTUBHBIM
XapakTep MPOBEACHUS 3aHITUN HA KOHKPETHBIX MPUMEPAX.

Onucanue OCIeA0BaTEIbHOCTH NEUCTBUN

oOyuarolerocs:

IIpu m3yueHnn Kypca cienyeT BHUMATENbHO CIyIIaTh MU KOHCIIEKTUPOBATh MaTepHal,
u3JaraeMblii Ha ayJUTOPHBIX 3aHATHUAX. s €ro NMoOHMMaHUs W KayeCTBEHHOTO YCBOEHHUS
PEKOMEH/yeTCs CleyIolIas Mocae0BaTeIbHOCTh JeHCTBUI:

1. TTocne okoHYaHUs y4yeOHBIX 3aHATHH AJIS 3aKPEIUIEHUs MaTepuana MpOoCMOTPETh U
0o0aymMaTh TEKCT JIEKLMH, MPOCIYIIaHHOW CeroHs, pa3odparb paccMOTpeHHbIe puMepsl (10 —
15 MunyT).

2. IIpn moAroToBKE K JIEKIMH CIEAYIOLIETO AHSA MOBTOPUTH TEKCT MPEIbIIyIIeH JeKIHH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieayromas rema (10 - 15 munyT).

3. B Teuenue Henenu BeIOpaTh BpeMs Ui paboThI ¢ auTeparypoil B Oubauoreke (mo 1

qacy).

4. Ilpn mOAroTOBKE K MPAKTUYECKOMY/ CEMHUHAPCKOMY 3aHATHUIO MOBTOPUTH OCHOBHBIE
IOHATHSA II0 TEME, U3Y4YUTh IpUMEpPHI. Pellas KOHKPETHYIO CHUTYalHUI0, - IMPEIBAPUTEIBHO
MIOHATh, KAaKOW TEOPETHYECKHM MaTepuan HYKHO HCIOJIb30BaTh. HameTuTh IUIaH peleHus,




monpo0OOBaTh HA €T0 OCHOBE PEHIUTH | - 2 MpakTUUECKHe CUTyaruu (J1a0.paboThI).

2. Meroauyeckue ykazaHuss mo padotre oO0ydyalummxcsi BO BpeMsl NPOBeIeHHS

JIEKIUIA.

Jlexkuuu faroT 00ydaromMMCsl CHUCTEMAaTHU3UPOBAHHBIE 3HAHWA 10 JAMCLMUILIUHE,
KOHLIEHTPUPYIOT HUX BHHUMaHHE Ha Haubojee CIO0XHBIX M BaXHbIX Bompocax. Jlekuuu
OOBIYHO WBJIATalOTCS B TPAAWLIMOHHOM WIM B mpoOnemMHoM crtuie. J[ns cryneHTOB B
OOJIBIIMHCTBE CIy4aeB B IpoOieMHOM cTuiie. [IpoOieMHblil cTUiIb TO3BOJISET CTUMYJIUPOBATh
AKTUBHYIO I103HABATEJbHYIO JEATEIbHOCTh OOYyYaIOUMXCAd M HUX HUHTEpeC K IUCIUILIMHE,
(hopMUpPOBATH TBOPUECKOE MBINUICHUE, MPUOErath K MPOTHBOIOCTABICHUSM U CPaBHEHHSIM,
nenatb 00OOIIeHMs, aKTUBU3MPOBAaTh BHHMMAaHHWE OOYyYalOIIMXCS IMYTEM IOCTAaHOBKHU
MpOOJIEMHBIX BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo Bpems JEKIIMOHHBIX 3aHATUN PEKOMEHIYETCSl BECTH KOHCIIEKTHpPOBAHHE y4eOHOTO
Marepuaina, oOpaiaTh BHUMaHue Ha (POPMYJIUPOBKU U KaTETOPUH, PACKPBIBAIOIINE CYTh TOTO
WJIM UHOTO SIBJIEHUSI, WM MTPOLIECCOB, BHIBOJIBI M MPAKTUUYECKHE PEKOMEHAALINH.

KoHcnekr nexiuu yyiiie moapasiensaTh Ha MyHKTHI, COOII0Aas KPaCHYIO CTPOKY. ITOMY
B Oouipliol creneHu OyayT crnocoOCTBOBaTh BOMPOCH IUIaHA JIEKIMH, MPEAIoKEHHbIE
npenogasatensM. Crenyer oOpamiaTh BHMMaHHWE Ha AaKIEHTHI, BBIBOJBI, KOTOpBIE JejaeT
MpernojaBaTesb, OTMedas Haubojee BaKHbIE MOMEHTHl B JIEKIMOHHOM MaTepuaie
3aMeyaHUsIMU
«BAXHO», «XOpOIIO 3alOMHUTH» M T.I. MOHO JenaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX
MapKepoB WUJIHM pydeK, TOYepKUBasi TEPMUHBI U OTIPE/ICTICHHUS.

[enecoobpazno pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHui, ab0peBuaTyp u
cuMBOJIOB. OHAKO TpU JajbHEWIIEH padoTe C KOHCIIEKTOM CHMBOJIBI JIYYIlI€ 3aMEHUTh
OOBIYHBIMU CIIOBaMH JUIsl OBICTPOTO 3pUTEIBHOTO BOCIPUSITHS TEKCTA.

Pabotas Ham KOHCIEKTOM JIEKIMI, HEOOXOJMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPATypy, KOTOPYIO AOIMOJHUTEIHHO PEKOMEHJIOBANl MpernojaBaTelb.
NmenHo Takasi cepbe3Hasi, KpOIOTINBasi paboTa C JTEKIMOHHBIM MaTEPHUaIOM MO3BOJIUT TIIyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temaruka nekuuii gaercs B paboueil mporpamme AUCHUTIIHHBIL.

3. MeTtoanueckue yKa3aHus o0yyaromumcs 1o NOATOTOBKE K
NPAKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTudyeckux/CeMHUHApCKUX 3aHATUSAX MPUBETCTBYETCS AKTUBHOE YydacTHE B
00CY)KJICHHUH KOHKPETHBIX CUTYyallUid, CIIOCOOHOCTh Ha OCHOBE IOJYYE€HHBIX 3HAHUNW HAXOJUTh
HauOonee >(PQEeKTUBHBIE pEIICHUs IMOCTABIEHHBIX MPOOJIEM, YMETh HAXOJWUTH IMOJIE3HBIN
JOTIOTHUTEIbHBIMAaTEepHAall IO TEMAaTUKE CEMHUHAPCKUX 3aHSITHIA.

CryneHTy peKOMEHIyeTCs CIIeIYIOIIasi CXema MOArOTOBKU K CEMHUHAPCKOMY 3aHSATHIO:

1. O3HakomiieHHE C T[IJJAHOM OPAKTHYECKOTO/CEMUHAPCKOTO  3aHSTHs, KOTOPHIH
OTpa)xaeT CoIepKaHUEeIPEJIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHA;

3. IlpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.

B npouecce moAroToBKM K NMPaKTHMYECKUM 3aHATHSIM, HEOOXOAMMO oOpaTuTh 0coboe
BHMMAHHE Ha CaMOCTOATEIbHOE U3yYEHHE PEKOMEHIOBAHHOW nuTepaTypsl. Ilpu Beell momHoTE
KOHCIIEKTUPOBAHUS JIEKIIMM B HEW HEBO3MOXXHO M3JIOKUTh BECh MaTrepual M3-3a JUMHUTA
ayIUTOpPHBIX yacoB. [ToaTomMy camocTosTeIbHAS paboTa ¢ yueOHUKaMH, y4eOHBIMU ITOCOO UMM,
HAay4HOMU, CIIPaBOYHOM JMTEPATypOd, MarepuagamMu IEpUOJUYECKUX H3gaHui U MHTepHera
aBisieTcst Haubosee 3PpPEeKTUBHBIM METOJIOM MOTYyYEHHsI TOTIOJHUTENbHBIX 3HAHUH, MMO3BOJISET
3HAYUTEIbHO AaKTMBH3MPOBATh MpoIlecC OBIAAeHUS HUH(oOpMaluei, crnocoOcTByeT OoJee
riyOOKOMY YCBOGHHIO M3y4aeMOro Marepuana, (OopMHpYeT y CTYICHTOB OTHOIIEHHE K
KOHKpETHOU mpobneme. Bce HOBblE MOHATHS MO HU3y4aeMoil TeMe HEOOXOJMMO BBIYYUTb
Hau3yCTh U BHECTH B IJOcCcapuil, KOTOPBIN 11€71ecO00pa3HO BECTH C CaMOr0 Hayajga M3y4eHHUs
Kypca;

4. OTBETUTH Ha BOTIPOCHI IIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHSATHS;




5. BBITOHUTE JOMAIITHEE 3a1aHHE;

6. [IpopaboTaTh TeCTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3aTpyaHeHusx chopMyIHpOBaTh BOTIPOCHI K PEIIOaBATEIIIO.

Pesynbrar Takoi pabOTHI JODKEH MPOSBUTHCS B CHOCOOHOCTH CTYAEHTa CBOOOJIHO
OTBCTUTH HAa TCOPETUUYCCKUEC BOIIPOCHI IPAKTUKYMaA, BBICTYIIATh U YHaCTBOBATH B KOJUICKTUBHOM
O6CY)K[[€HI/H/I BOIIPOCOB H3yqaeM0ﬁ TEMBbI, MPABUJIIBHO BLIINIOJHATL HNPAKTUYCCKHUC 3aJaHHA U
HHBIC 3alaHs, KOTOPBIC JAlOTCA B q)OHI[e OLCHOYHBIX CPCACTB AUCHUIIIINHBI.

3. MeTtoanyeckue ykKa3aHusi 00y4alIIUMCH 10 OPraHU3alMU CAMOCTOSITEIbHOI
padoThl.

Lenp opraHuzauum  caMoCTOSATENbHOM  paboThl mo  gucuumiauHe  «CucreMmsl
ra3ocHa0XeHHs, BOJOCHAOKEHHSI M BOJJOOTBEJICHUS» - 3TO YIIIyOJCHUE M paclIupeHue 3HaHUM
B oOnacTu cxeM, BbIOOpY, OOOCHOBAaHMIO U OCHOBHBIM pacyeraM  oOOpylOBaHUS U
TpyOOTIpOBOJIOB  OOBEKTOB Tra3ocHaOKeHHs; (OPMHUpPOBaHWE HaBbIKa W HWHTEpeca K
CaMOCTOSITEILHOW MTO3HABATEIBHOM JIESTETHHOCTH.

CamocrosiTenpHas paboTa OOYyYarONIMXCS SIBISAETCS BAXKHEUIIUM BHUIOM OCBOCHHS
COJIepKaHUS JUCIUTUIMHBI, TIOJrOTOBKU K MPAKTHIECKUM 3aHATHSM M K KOHTPOJBHOW padoTe.
Croma Ke OTHOCATCS W CaMOCTOSTENIbHOE YIIIyOJIeHHOE W3y4YeHHWE TeM JIWCIHILTNHEL.
CamocTtodarenbHas paboTa npeacTaBisieT co00il MOCTOSHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa3oBaTeNLHOTO MPOIlecca M HOCHT MCCIIeIOBATEIbCKHIA XapaKTep, YTO MOCTYKUT B OyIymiemM
OCHOBaHMEM JUUIsl HANMCAHUS BBITYCKHON KBATU(UKAIMOHHOW pabOThl, TMPAKTHYECKOTO
MPUMEHEHHSI TOTYIeHHBIX 3HAHHA.

Opranu3anus caMOCTOATEIBHOM paOOThl 0O0Yy4arOLIUXCSl OPUEHTUPYETCS Ha AaKTUBHBIE
METO/Ibl OBJIAJICHUs 3HAHUSIMM, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexol OT MOTOYHOIO K
WHAWBUYaJIN3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTENH U BO3ZMOKHOCTEH JIMYHOCTH.

IIpaBunbHast opraHu3anys CaMOCTOATENbHBIX Y4€OHBIX 3aHATHHA, UX CUCTEMaTHYHOCTb,
1es1eco00pa3Hoe IIAHNPOBaHKE pabovyero BpEMEHH MO3BOJISET CTYACHTaM pa3BUBAaTh YMEHUS U
HaBbIKM B YCBOGHMM M CHUCTEMAaTHU3alUM IpuoOpeTaeMbIX 3HAHUM, oOecreuynBaTh BBICOKHH
YPOBEHb  YCIIEBAEMOCTH B  MEpHOJ  OOy4eHHUs, IOJIY4YUThb  HABBIKM  IOBBILICHUS
po(hecCUOHATBHOIO YPOBHH.

[loaroroBka K MpPakTHYECKOMY 3aHSATHIO BKJIIOYAET, KPOME NMPOPAOOTKH KOHCIEKTa U
IIPE3eHTALMH JICKIHH, TIOUCK JINTEPATyphl (110 PEKOMEHIOBAHHBIM CIIMCKAM U CAMOCTOSITEIIBHO),
MOJArOTOBKY 3aroOTOBOK JUIsl BBICTYIJIEHMH IO BONPOCAM, BBIHOCHUMBIM Ul OOCYXJEHHsS I10
KOHKpeTHOM Teme. Takume 3aroTOBKM MOTYT BKJIIOYATh LUTAThl, (AKTHI, CONOCTAaBIICHUE
pa3nuyHBIX  NO3UIMH, coOcTBeHHble  Mblcau. Ecim  mpoOsema  3aMHTepecoBalia
oOyyJaromerocsi, OH MOXKET IOJArOTOBUTh pedepaT W BBICTYNHTh C HUM Ha IMPAKTHYECKOM
3aHATUH. [IpakTHyeckoe 3aHATHE - 3TO, MpPEXIE BCEro, MUCKYCCHs, 00CYX/IEeHHE KOHKPETHOMN
CUTYallUd, TO €CTh IpeArojaraeT yMEHHE BHUMATEIbHO CIyIIaTh YJICHOB Majod IpyHmbl U
MOJIepaTopa, a TakKe CTapaThCsl BbICKAa3aTh CBOE MHEHHUE, BBICKA3bIBaTh COOCTBEHHbIE UJEHU U
IIPEUI0KEHNUS, YTOUHATBHU 33/1aBaTh BOIIPOCHI KOJUIETaM 10 00CYKIEHHUIO.

IIpy mnOAroToBKE K KOHTPOJBHOW paboTe O0Oyyaromuics JOJDKEH MOBTOPSTH
MPOIIEHHBIN MaTepHuaji B CTPOrOM COOTBETCTBHHU C Y4eOHOM MPOrpaMMoi, HCHOJb3Ysl KOHCIIEKT
JeKIMH M JMTepaTypy, PEKOMEHAOBaHHYIO MpenogaBareneM. [Ipu HEOOXOJUMOCTH MOXHO
00paTUTHCS 3a KOHCYJIbTAllMed U METOIMYECKOM MOMOIIBIO K ITPETI01aBaTelNto.

CamocrosTenbHas paboTa peanusyercs:

— HEMOCPE/ICTBEHHO B Mpollecce ayJUTOPHBIX 3aHATHH - Ha JEKIUIX, MPAKTUYECKUX
3aHATUSAX;

— B KOHTakTe C IpernojaBaTelieM BHE PaMOK paclMCaHUs - Ha KOHCYJIbTAlUAX IO
y4eOHBIM BOIIPOCaM, B XOJ€ TBOPYECKMX KOHTAKTOB, IPU JUKBUIALUHU 33J0JDKEHHOCTEH, MpH
BBITIOJTHEHUH WHUBUYAbHbIX 33JaHUN U T.]I.

— B Oubnumoreke, AoMa, Ha KadeIpe NPHU BBHITOJHEHUHM OOYydYaIOMIMMCA Y4EOHBIX H
MPAKTUYECKUX 3a/1a4.

Buast CPC u kputepuu o1ieHOK



(o 6ammpHO-pelituaroBoit cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Hoxnan
Occe
VYyacTtue B MEpONPUITHSIIX

o

Tembl u1si caMOCTOATENbHON pabOThl IPONKMCAaHbl B pabodeil mporpaMMme JIUCIUILINHBL.
D¢ heKTUBHBIM CPEACTBOM OCYLIECTBICHHS 00yJarOIIUMCSI CaMOCTOSITETIbHON PaOOTHIABISETCS
3NEKTPOHHAsT MH(OPMALMOHHO-00pa30BaTeIbHAs CPEja YHUBEPCUTETA, KOTOPas 00eCeUunBacT
JOCTYyIl K Y4YeOHbIM IIIaHaMm, padouuM MporpaMMmaM AMCHUMILIMH (MOJIyJel), NpakTUK, K
W3JIaHUSAM JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.






